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= TOPMIPOEKT

[opoAckol NPOEKTHBIN UHCTUTYT
N xunbiX ¥ 06LUECTBEHHbIX 31aHUIA

[TPOEKTIAPOBAHWE y U8 MMCCUM» UHCTUTYTA

\ \\Mb| XOTUM CTaTh ANS HALUMX 33KA3HMKOB U3BPAHHLIM
B b | C OT H I:) I X IPOBKTUPOBLUMKOM, C KOTOPLIM NETKO U NpUATHO padoTats!
Bce Hallm nencTena HarpasieHbl Ha AONTOCPOYHYIO MEPCNeKTUBY.

KO M I—U-I E KC O B e |\ MuhyBepeHsi B CBOMX BO3MOXHOCTAX M B MONHOM 00LeMe OTBe4aeM Mo
N NPKMAETEIM Ha cebsa o6asaTenscTeam.

OcHgrMEIe HepTEI CTUNS PaboThl MOPNPoEKTa — BLICOKOE KAYeCTBO

NPOEKTMROBAHKS, KOMMNEKCHOe pelleHne 3afady, cobniogeHue

FTOPIMPOEKT CEroiHA — 3TO: y : re MPUHUMREE \ASNOBOM 3THKM 1 NOCTORHHLIN NPotheccuoHansHbIi PocT.

* CNOYEeHHaA KoMaHaa, cnocobHan paboTark B XeCTKUX
COBPEMEHHbLIX YCNOBUAX, ONEPATUBHO PearupoBaTh Ha MOCTOAHHO
WMBMEHALUYIOCA CUTYaLMIO, NPUHUMATE ONTUMASLHLIE PELLEHNR; OHLIE PELLIEH
: &iH fhaH
* KOMMJEKCHBIVA Moaxoa K NPOeKTUPOBaHMID: apXUTEeKTYpa, * KOHCTRYKTHBHEIE palleHns
KOHCTPYKLIMM, UHXEHEPHbIE CETH, CneuuarnsHble pasaens!. _ y * CELMANEHEIE COOPYXKEHIRA
Bce cranuu 1 pasaensi NpoeKkTa — oT KOHUEenLUW 0o asTopcroro (LUnyHTOBOS OrpaxneHus, «CTeHa
Hagaopa; : S _ : B TPYHTE", NOANORHLIE CTeHb!)
3 ‘ \ & s TennocHaskeHne
* NIPOEKTUPOBAHWE B COOTBETCTEWM C CUCTEMOIA Ka4ecTsea - » XOnopocHabKeHe
MCO 9001:2000, 4TO NO3BONAET UHCTUTYTY MOCTOAHHO NOBLILATH \ » BEHTURALWA U KOHANLMOHNPOBaHKE
3thheKTUBHOCTL NPOM3BOACTEA N KOHKYPEHTOCNOCOBHOCTE + BOHONPOBOR ¥ KAHANMIALWA
Opradvsalmn Ha pbiHKE NPOeKTHbLIX YCnyr; * BOHOCTOKY 11 APEHaX
* 3NSKTPOCHAGKEHUE,
aneKTpoobopynoBaHKe
1 INEKTPOOCBELLEHWE
* CUCTEMBI| CBR3N W CUPHANWBALIWK,
MpodheccnoHansHan OTBETCTBEHHOCTL pafuorkaLmn ki TeneeuaeHns
3A0 «opnpoekT» 3acTpaxoBaHa * cUCTEMLl oxpatel, KOHTPONA aocTyna
Ha 125 000 000 py6. W BuaeoHabMoaeHna
* BEpTUKansHbIN TpaHcnopt
OCYLUECTBJIEHVE ®YHKUWI TEHEPAITBHOIO s ACY UHMKEHEPHLIX CHETEM
I'IPOEKTMPOBLLI,MKA, KOHCV”I::TAU'ME’W Mo BONPOCAM ® TEXHONOrM4ecKne DBLUGHHHI
MPOEKTNPOBAHWNA, COTrJTACOBAHUI N CTPOUTENBCTBA * OXpana oKpyXaiLwen cpeas!
' * BHEPrOAtHHEKTVBHOCTE

rOpI'IpOEKT OCYLLEeCTBNAET NpoexkTupoBaHue: | * TEXHONOMMHECKIMA permnameHT
30aHWIA U COOPYXEHWIA BLICOTON A0 25 W Bonee aTaxen; OEPALLEHNR C OTX0naMK

KWNeIX, OBLLECTBEHHBIX, IIDOHSIBOJJ,C!BGHHHX. oo

COOPYXXEHWI U UX KOMIIEKCOB; « OPFAHYGAUY CTROHTELETER
06LEKTOB TPAHCMOPTHOrO HA3HAYEHUA 1 UX KOMNNEKCOB : S

(MarvcTpanbHbIX GOPOr, YL, U [OPOr MECTHOrO 3HAHEHUs * opranuzauua. [IBVXeHA : |
B JKWUNOW 3aCTPOMKe, TOHHeNewn, 3CTakam, NyTenpoBoaos U ranepen); e =L AE RO TN bt IO A pHion
Ha TepPUTOPUAX € UHXEHEPHO-TE0NOrMHEecKUMY YCNOBUAMMK cHrHanusalyi U onoBeLLeHs monen
Il kKaTeropun CNOXHOCTK, a TAKXE C Pa3BUTUEM MPUPOLHLIX ; 0 noXape, NPoTUBOLALIMHOR AT,

W TEXHOreHHbIX MpoLueccoe (cencMu4HOCTL 7 bannoe 1 bonee, A sBaKyaLmnm NIBaen npy noxaps
NoATonNNeHue TepPPUMTOPMK, KapcT, cydhosuns) L * MPOTUBONOXKAPHEIE MEROTIPUATIAR

* paspaboTKa MNPOEKTHOM AOKYMEHTaLMK ANA 06LEKTOB
rpaXaaHcKoro HasHaveHus obLuUen Nnowanso bonee Yem
1 000 000 KB. M exerogHo.

PABOTAHA C TOPMNMPOEKTOM, SAKA3YUK MOJTYHAET: Poccusa, 105005, Mockea, Hab. Akagemuka Tynonesa, g. 15, kopn. 15, atax 5
BblpasutenbHble, 06keMHble 1 ahtheKTUBHBLIE MNaHUPOBO4HBIE peLLeHns; Ten.: (499)263-7611, 263-7612, 263-7616, (495)500-5581, 500-5582 Isu 9001 .2008
|

OMTUMASIBHBIE Y HAZEXHBIE CXEMbI KOHCTPYKLWIA;
Certificate 168703/1604

camble COBPEMEHHbIE UHXEHEPHbBIE CUCTEMbI 3HaHWN;
BCE CTaaun 1 pasnensl npoekTa. www.gorproject.ru

info@gorproject.ru




KypHan
«BbICOTHbIE 3faHUA>»

Tall buildings

Yupegutenb
000 «CkavnamH meamua»
npuv y4actum
3A0 «FopnpoekT>»
n 3A0 «BbicOTNPOEKT>»

PenakuunoHHas konnerus
Cepremn JlaxmaH
Hapnexnpa BypkoBa
Opun CochpoHoB
MNMeTp Kprokos
TaTbsaHa Me4yeHan
CesaTocnas [l0LeHKO
EneHa 3amuyeBa
Anexcanap bopucos

[eHepanbHbIi AMpeKTop
Cepren JlaxmaH

[MaBHbIV pefakTop
TarbaHa HukynuHa

McnonHutesnbHbIA AUPeKTop
Cepreu LlLlenewxeB

Pepaktop-nepeBogynk
MBuua MMPIAXUOGHU
©[1aKTOP-KOPPEKTOP
Anna WyrankuHa
Wnnioctpaunm
Anexcen JIIOGMMKUH
OunsanH
AHTOH UX6apaeB

Hap Homepom pa6oTtanu:
MapmanHa MaeBckasn
Huna HacoHoBa

OTpen peknambl
Ten./chakc: (495) 545-2497

OTgen pacnpocTpaHeHus
CBeTnaHa boromonoBa
Bnanumilz HukoHoB

Ten./thakc: (495) 545-2497
Appec pegakumm
105005, MockBa,
Ha6. Akagemuka Tynonesa,
A. 15, cTp. 15

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

MHeHuve pegakuum MoxeT
He coBnagaTb
C MHeHveM aBTopoB. [Nepeneyartka
marepuarnos [ONYCKaeTCs TONMbKO
C paspeLueHns pegakumm
1 CO CCbINIKOW Ha n3paHue.
3a cofepxaHue pekniamHbIxX
nyonvkaumm pegakums
OTBETCTBEHHOCTU He HeceT.

2KypHan 3apernctpuposaH
B ®epgepanbHon cnyx6e no Hap3opy
3a cobsoAeHNeM 3aKkoHoaaTenbcTea
B cdhepe MaccoBbIX KOMMYHUKaLWIA 1
oxpaHe Kyany|£|)Horo Hacnegus.
CeupetenscTtBo 1M Ne ®C77-25912
OT 6 OKT6ps 2006 r.

KypHan otneyaTtaH B OAO
«MockoBckas Tunorpadus Ne 13»
LleHa cBo6ogHasa  Tupax: 5000 3K3.

TpexmepHas Bu3yanu3saumsa o6noxKu: AHTOH Vxbapaes
3D Cover Visualisation Anton Izhbaraev

Conagep X

Kopotko/In brief 8

d H 1 ¢
contemnts

(Co6biTnA 1 dpaKTbl
Events and Facts

MeXAYyHapoaHbiA 0630p

Uctopua/History 18

ObbekT/Site 26

(kanucTble ropbl B CUNy3Tax ropoAos
Rocky Mountains in Cities Silhouettes
Kanaackaa Mapunux Motpo
Canadian Marilyn Monroe

u npoekTnpoBanne

(Cpena obutanua/Habitat 32

Crunb/Style 38

Pakypcbl/Perspectives 44

Ootodakt/Photo Session 50

Ceiicmozawura/Seismic lsolation 58

Acnektbi/Aspects 64

4 BblchM neKkab6bpb/AaHBapb

CunysT byaab!

Buddha Silhouette

EanHcTBO danTaznit n yTunMTapHOCTY
The Unity of Imagination and Utility
[namypHblii «MypaBeilHuK»
Glamorous «Warren»

Maiiamu

Miami

YcToitumBbIii HanaHc

Sustainable Balance

«Bonwe6Hblit poHapb» 03epa Tail
Tai Lake «Magic Lantern»

ynpasneHue

MANAGE

Touka 3penua/\Viewpoint

CTPOUMTENbCTBO

CONSTRU

AxtyanbHo/Up to date

KoncTpykumw/Structures

Oacapbl/Facades

Paspabotku/Elaborations

Busuthas kaptouka/Business Card

Oyngamentbl/Foundation

IKkcnnyarayuvsa

MAINTEN

JHeproaddekTuBHoCTb/Energy efficiency

besonacHocTb/Safety

Muenue/Opinion

70

76

i

108

112

118

120

CHwMbl nnn EBpokoabi?-2
SNiPs or Eurocodes?-2

Pasrosop Ha 3n06y AHA

Speaking on the Topic of the Day

BblcoTHbIe COTbI

High-Rise Beehive

WtanbAHckaa apxutekTypa npuxogut B Poccuto
Italian Architecture Comes to Russia
IHepro3(PeKTUBHOCTb BbICOTHBIX 3aHWA

Power Efficiency of High-Rise Buildings
(CrabunbHocTb 6113Heca npu NiodbIX ycIoBUAX
Business Stability Under All Conditions

OcobeHHOCTI MCNbITaHUA (Bl A4 BbICOTHBIX 3[aHNIA
Peculiarities of the Piles Test for High Rise Buildings

OnTUMM3aLmna cucTem XonodocHabxeHua
Cooling Systems Optimization

JBaKyauua niofel npy noxape B BbICOTHbIX 3aHUAX

People Evacuation in Case of Fire in High Rise Buildings ==

AnTtuTeppop

Counterterrorism : ARIRN

aHrnuuckasn
epcus

ENCGLISH

\

nekabpb/AaHBapb BblcﬂTM




Cepren JlaxmaH,
2eHepasnbHbIl dupekmop 3A0 «fopnpoekm»

Sergey Lakhman,
Director General of «Gorproject» CJSC

Hdoporve gpy3bs!

*KypHan «BbicoTHble 3gaHusx»/ Tall Buildings otmevaeT nepByto 3HaumMMyto AaTy B CBOE NCTOPUN — 5-NeTNe CO fiHSA OCHOBAHMSA.
3a 370 BpeMs 13 neyaTtu BbILLIO 29 HOMEPOB, a Cenyac Bbl fepXuTte B pyKax 30-1 BbiMycK. Y >KypHana C/IOXuIca CBON Kpyr
ymTaTeneun, cpeam KOTopbIX apXUTEKTOPDI, AEBEIONEPDI, UHXKXEHEPDI, CTPOUTENM, @ TaKXKe MHOTME U3 TeX, KTO MHTepecyeTcA
COBPEMEHHOW apXUTEKTYPOI 1 Pa3BUTEM BbICOKNX TEXHOIOTMI. Beflb MMEHHO BbICOTHbIE 3AaHNA ABNAIOTCA NPOBOAHNKaMM
BCEX HOBbIX TEXHONOrU B chepe CTPOUTENIbCTBA U BO MHOFMX CMEXHbIX OTpacnax. IMEHHO BbICOTHbIE 34aHUA CTany UHAN-
KaTopamu NocTynaTesibHOro ABUXeHNA CTPaH No NyTU TEXHNYECKOro nporpecca.

B Mupe cTpoutca MHOFro HE6OCKPEOOB, 1 UMEHa CaMbixX BbICOKUX Y Bcex Ha cnyxy: Burj Khalifa, Taipei 101, Muposoi ¢duHaH-
coBbIN LeHTp B LLlanxae, HoBble 3aaHuA LieHTpa mexxayHapoaHoii Toproenu B Hbio-Mlopke 1 MHorve apyriie, B Tom uncie
Hebockpebbl MMIL, «MockBa-Cutu». MNpefocTaBuTb Camyto NONHY0 MHPOPMaLio 06 0COBEHHOCTAX NX MPOEKTUPOBaHNA,
CTPOWTENbCTBA U SKCMlyaTaLMu — B STOM BUAMT CBOKO MUCCUIO PefaKLMA XKypHana, 1 Hago CKa3aTb, COTPYAHMKaM YAaeTcA
BbIMOJIHATb €€ Ha BbICOKOM YpOBHe. Kaxkblli HOMep »KypHasa — 3TO CBOEro pofa ABepb B HOBbIN MUP, FAe co3fatTca 06pasbl
6ynyLero. Ho MHoroe 113 Toro, 4to BrnepBble Obio yCrnewHo onpoboBaHO B BbICOTHbIX 3aHNAX, PacClpOCTPaHAETCA NoBce-
MecTHO. CerofiHa Ha ouepeau — «3efieHble TEXHONMOMUW», KOTOPble NMO3BOMIAT CO34aBaTh Takue 34aHuUs, KoTopble ByayT ynyu-
LIaTb KAYeCTBO CpeAbl OOUTAHVA U SKOJIOTMIO B HalLMX ropofax. M 3Ta Tema NOCTOAHHO 3BYUNT B XKypHaJsie, YTo 0CO6eHHO
aKTyasnbHO anAa Poccuu.

fl Xenato KoONnekTVBY pefakumm He c6aBnATb HabPaHHbIX TEMMOB, @ YNTaTeNAM — 1 B AajibHeNLeM 0CTaBaTbCA HaWMK Apy-
3bAMM 1 Nognucunkamu. Bnepean Hac X geT elle MHoro oTkpbiTui: Kutan, CaygoBckaa Apasus, O6befmHeHHble Apabckue
Smupartbl, KOxHas Kopes 1 Apyrue pa3BurBatoLLmMecs SKOHOMUKN CTPEMUTENBHO HaBEPCTbIBAIOT ynyleHHoe B XX Beke.
Hapetocb, uto B ux uncne 6ynet n Poccma. Ham npefcTonT elle MHOroe y3HaTb O BbICOTHbIX 3JaHNAX — YHUKaSIbHbIX COOPY»e-
HUAX, POXAEHHBIX YeJIOBEYECKNM FrEHNEM.

Dear friends!

«Tall Buildings» magazine celebrates the first significant date in its history - the 5th anniversary of its founding. For this past period 29
issues of the magazine have been published, and now you are holding in your hands its 30th edition. The magazine has formed its own
readership, including architects, developers, engineers, builders, and many of those interested in contemporary architecture and the
development of modern technologies. After all, the high-rise buildings are conductors and testers of new technologies in construction
and many other related fields. Furthermore, high-rise buildings have become the indicators of proactive development on the way of
technological progress.

There are many skyscrapers being built around the world, and the names of the highest ones are being talked about by almost
everyone: Burj Khalifa, Taipei 101, the World Financial Center in Shanghai, the new World Trade Center buildings in New York, and many
others, including skyscrapers of the Moscow-City.

The editorial board sees its mission in supplying the most complete and etailed information about their design, construction and
operation - and | must stress: the board performs its role at the high level. Each magazine issue is a kind of door to the new world, creating
the images of the future. Many innovations that were first successfully tested in high-rise buildings are now being used everywere. Today
is a turn of ‘green technologies’ that will form the buildings, improving the quality of the environment and ecology in our cities. And this is
now one the main subjects of the magazine , what is particularly relevant for Russia.

| wish the Editorial Board to keep up the same momentum, and our readers - to stay with magazine as our friends and subscribers. And
many more discoveries lie ahead : China, Saudi Arabia, United Arab Emirates, South Korea and other emerging countries, which rapidly
make up their leeway in twentieth century. | sincerely hope that Russia will be amongst them as well. We still have so much to learn about
high-rise buildings - the unique structures, created by human genius.

Bb“:n]!!h'g oekabpb/aHBapb
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Renaissance B Ctrambyne

36-3TaxHaa 6awHA Renaissance
pacrnonoxeHa B aHaTONUNCKON
yactn Crambyna Ha nepeceyeHun
[BYX KPYMHbIX Maructpanei Ha
OKpavHe ropoga. JTa OTAeNbHO
cTosWasn, BUAMMan CO BCeX CTOPOH
6alHA UrpaeT ponb CcBoeobpasHoOro
obenucka. OHa o603HavaeT KoHel,
NAaBHOWM NUHUW 3arOPOAHOro ropu-
30HTa U BbE3[ B ropoj C BOCTOKaA.
Mpwn pa3paboTke NpoeKTa ero aBTo-
Pbl PyKOBOACTBOBANNCD Liefiblo 06b-
elVHUTb B MOCTPOMNKE KYNbTypHble
TPaanLmMmM CTPaHbl 1 SKONOrnyeckme
NPWHLMMbI YCTONYMBOTO Pa3BUTUA.
[n3aliH, OCHOBAHHbIN Ha naee ncnam-
CKUX FeOMEeTPUYECKMX MOTUBOB, rae
nnockoctn ¢acaga ob6pasyloT yrio-
BaTble 3/IOMAHHbIE OYepPTaHNA, 06bl-
rpbiBaeT penbed oKpyxaroLLein mect-
HOCTW, MPU 3TOM OTBeYas MyHWLW-
nanbHbIM TPebOBaHKAM K rabaputam
nocTporku. [ina nyuwen 3awmtbl oT
conHua 6alHa 6yaeT pa3BepHyTa Ha
33 rpagyca, uYto 6bIfO0 onpeneneHo
B pe3y/fibTaTe KOMMbIOTEPHOro Mofe-
nupoBaHusA. LLlepoxosatasa ¢akTypa
ocTekneHHoro dacafa, VMUTUPYIO-
WasA 30M0Tyl0 CeTKy, pacrnonaraeTca
C COSIHEYHOWN CTOPOHbI, YTO MO3BO-

BblchM Aekabpb/AHBapb

NAET CHU3UTb TEMJIOBYIO HAarpysKy Ha
3faHme. Takum o6pasom, NCrosnb3ys B
oTgenke ¢acafioB NaHOpaMHoe ocTe-
KNEHve OT NoToJIKa A0 Mona, co3aate-
NI NPOEKTa OAHOBPEMEHHO YCreLHO
pewnny He TONbKO Npobnemy 3Hep-
ro3pdeKTUBHOCTI, HO N NPEANIoXU-
NV 3[aHne [OBOJIbHO OPUTVHaNbHOM
noctpoiiku. CouetaHne ¢yHKLMO-
HaNbHOCTU U MECTHOrO OpHaMeHTa
B €ro 3KCTepbepe XopoLo nepeaaeT
Lyx 1 aypy BocToka. 3eneHble Hacax-
[leHVs, co3fatolme 3KOorMYeckui
aKLEHT, pa3buBaloT mMaccue GaliHu
BblAENAWMMNCA Ha ee MOHOXPOM-
HOM ¢OHe KpY>EBHbIMU pacTUTENb-
HbIMV BCTaBKaMU.

Tpu rpynnbl BbICOTHbIX CafoB pac-
MONOXEHbl Ha Haubonee BaXHbIX
yyacTKax obuen skcno3muymun. 3tu
[IBYX3TaXKHble 3e/IeHble 30Hbl CO3/a-
10T Tennoson 6ydpep mexay BHeLu-
HUM Vi BHYTPEHHUM MPOCTPAHCTBOM,
obecneunBas oduCHbIM PabOTHU-
Kam [JOCTyn K CBEXemy BO3AyXYy ”
MecTo Ana otabixa. Camblin 6onbLLON
13 3TUX CafoB 0bpasyeT Ha BepLUMHE
3AaHNA CBOEOOPa3HYo KOPOHY, BEH-
Yan GalHio coyeTaHnem naHawadT-
HbIX 1 aPXUTEKTYPHbBIX 31EMEHTOB, B

TOM ymcne N MofyfbHbIM AepPeBAH-
HbIM MaBWUbOHOM ANA NPOBefeHUA
nilenoBbix BcTpey. OcHoBaHwe 6allHn
TaKXXe OKpY>KeHO pa3HOoobpasHbI-
MU NaHAWAaPTHLIMM 30HaMK: Caf
C BOAOEMaMun OTpaxaeT OGaliHio u
Hebo, a uepes newwexoaHbli MOXHO
NPOWTW Ha KPbILLY NaBUSIbOHa.
O3efieHeHHble y4acTKM CMAryailoT
KECTKNI reOMEeTPUYECKNI PUCYHOK
BepTMKanbHON Knagku dacapnos,
KOTOpasA TaK 4acTo NpUMeHseTcs
OnA  O6GMNLOBKU BbICOTHbIX KOH-
cTpykumin. bawHAa npepcTtasnaer
06OV CUHTE3 CKYNBbMTYPHbIX GOPM,
NOBTOPALMX OKPECTHbIN Nen3ax,
Leporo BKJIIOUYEHNA 3eJIEHMN 1 0CO-
6011 06n1uUoBKM dacafa, KoTopas He
TONbKO CAEMaHa C yYeTOM CHUXKEHNA
COJIHEYHOrO HarpeBa, HO W ABNA-
eTCA CTUIM30BaHHbIM OTKJIMKOM Ha
UCNamckme Tpaanuum B NCKYCCTBE.
YXoas CBOMMW KOPHSIMU B WCKOH-
Hble Tpaguumm Crambyna, npoekT
npennaraeT ceoeobpasHoe NpoTU-
BOAAME OT NOBCEMECTHOro npume-
HeHUA 06X CTaHaPTOB, KOTOPbIE,
K CoXaneHuto, CTann HopMoW Ans
MHOTVIX MEXXAYHaPOAHbIX MPOEKTOB.
FXFOWLE Architects

EEN

s JHn
MOSBU Il BEEE CTPOUTENbHAA U UHTEPBEPHAA BbICTABKA

WindowBuild

OkHa. ®acagbl. ABTOMATMKA

10 -13 anpena
2012

Hepens apxuTekTypbi
1 CTpOMTENbCTBa

Bonee 300 komnaHuit n3
35 crpan mupa

Cebiwe 23 000

noceTurenem —
Cneumnanncros’

MpoxoawT B pamkax MosBuild.

TonbKo B
JKcnoueHTpe!

BOpPOTa U aBTOMaTWKa.

EpviHcTBeHHan B Poccum cneymanvianpoBarHan BbICTaBKa OKOHHOTO
npoduna, apxUTeKTYPHOro cTekna u gpacafgos, BOPOT W aBTOMATHUKM.

TemaTtuyeckue pasfenbl: OKOHHbIE U NPOGUNbHbIE CUCTEMBI;
apXUTeKTYpHOe cTekno n dacagbl; anioMMHUEBbIE U CTaNbHble
KOHCTPYKLUW; NPOTVBOMNOMXAPHAA 3al1Ta, PONLCTABHU U HAaBeChI;

YuactHuku: 6onee 300 koMmnaHwuii 13 35 cTpaH Mupa.

MocetuTtenu: cebiwe 23 000 cneuwanvcros.

* [No paHHbIM 0hULWANBEHOM CTATUCTUKY BoicTaskn MosBuild.

OPFAHWIATOP 3 -

3xonorus
FHepPrun
3ddeKTMBHOCTD

www.mosbuild.com S

OdmLiMantHbin
WntepHer -MaptHep:

OKOHHLIA UHTEPHET

tybet I’
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Jinpep o6LiecTBEHHOro auanora

3A0 «O6LecTBeHHO-AEN0BOW LEHTP
«OxTa» NPV3HaHO NlaypeaToMm exXerof-
HOW HaLMOHanbHOW npemmn B obna-
cTn 6usHeca «Komnawua roga 2011»
B HOMUWHauuM «3a pasBuTve Anano-
ra mexzy 61M3Hecom 1 ob6LIEeCTBOMY.
Mpemna  yupexpeHa rpynnon
komnaHui PBK nop natpoHaxem
MwuHaKkoHOMpa3BuTUA Poccun.

JlaypeaTtoB npemwun onpepensan
SKCMEPTHbI COBET, COCTOALMN ©3
BAVATENbHbIX NpeAcTaBuTenein 6us-

Heca, roCyAapCTBEHHOW BRacTy,
0o6LWEeCTBEHHbIX AeaTeneil. Bbibop
OCYLIeCTBAANCA Ha OCHOBE TaKMX
KpuTepueB, Kak KauyecTBO MeHep-
KMeHTa, NpeaoCTaBisieMbIX YCNyT,
dMHaHCOBas NPO3pPaYHOCTb, PbIHOY-
Has aKTUBHOCTb, MIHHOBALMOHHOCTb,
npodpeccmoHanbHbIn YypOBEHb
KOMaHfbl, MOTeHUManbHas WHBe-
CTULMOHHAA MpUBeKaTenbHOCTb U
couuanbHas OTBETCTBEHHOCTb.

B xope uepemoHun 6bina o3Byue-

Ha no3nuUMA SKCMEePTHOro »Kiopu:
«[poeKkT o06LlecTBEHHO-AEN0BOIO
LeHTpa rpynnbl «fasnpom» B CaHKT-
MeTepbypre He CXOAUT C NEPBbIX
nosnoc raset. OfHaKo CTOMb WMPOKOe
obcyxpfeHne — pesynbTaT He CTOJb-
KO MacwTabHOCTW, HO OTKPBLITOCTW
npoekTa. [nckyccna Bokpyr «OxTa
LieHTpa» OCTPO NocTaBw/a BOMNPoC O
TOM, KaK JO/MKeH pa3BMBaTbCA UCTO-
pUYeCcKnin ropop, KakoBa ANA Hero
onTMManbHas MofeNib OOHOBMEHNS,

MOXeT N OH, N KaK, MHTerpnposatb
B ce61 aKTyasnbHYI0 apXUTEKTYpY...».
AnekcaHgp bo6koB, wucnonHu-
TE/bHbI  AUPEKTOP  KOMMaHuK
OfdU «OxTta» - wuHBecTOpa npo-
eKkTa «JlaxTa UeHTp», NpUCYTCTBO-
BaBLUMA Ha LePeMOHMU BpyyYeHWA
npemuy, B CBOIO oyepefib OTMETUN:
«Mictopna nokasbiBaeT, uTO BCe
HOBOe, MNporpeccrBHoe obpeye-
HO Ha TepHWCTbIM MyTb. Tak, npo-
ekT «OXTa LUeHTp», LUesb KOTOpOoro
- AaTb UMMY/bC HOBOMY Pa3BUTUIO
MeTepbypra, 6bL1 BCTPEUYEH YacTbio
ropoXaH C U3pAAHOW Aonen Kpu-
TMKW. Ha Haw B3rnAg, npuyvHa
3TOroO B TOM, YTO MHOTME XUTeNu, He
umesi ucuyepnbiBaowen nHoopma-
LMK, NPOCTO He MO/ OLIEHUTb BCe
AOCTOMHCTBA M HOBaTOPCTBO MpO-
eKTa... I B panbHenwem mbl, 6e3-
YCNIOBHO, OGyAem npuaepXnBaTbCA
cTpaTerum MakcMMasnbHOM OTKPbITO-
CTW 1 TOTOBHOCTU K KOHCTPYKTMB-
HOMy Auanory. YBepeHbl, 4To C pea-
nu3auveint Hawero npoekTa ropop
MOJTy4YNT He TONbKO COBPEMEHHDIV
n  KOMOOPTHBLIA Ob6LECTBEHHO-
NeNoBOM KOMMJIEKC, HO U OOCTON-
Hyt0 Nio6O €BPONEeNCKoON CToNNLbl
HOBYIO TOUKY NPUTAXKeHUA 6usHec-
aKTUBHOCTW, CTONMb Heobxogumyto
meranonucy B XXI seke».

B Hauane 2007 ropa komnaHus Elenberg Fraser npuctynuna Kk pabote Hag
NPOEKTOM XMNOro BbICOTHOTO 3jaHnA ANA YHUBEPCUTETCKOW TepPUTOpUN B
MenbbypHe, ABCTpanus, rae, No TpeboBaHMIO 3aka3umKa, HyHo 6bino npea-
YCMOTpPEeTb pasMeLleHe KOMNaKTHbIX KBapTup.

BawHa A'Beckett pacnonaraetca Ha yyacTke nnowagbto 900 k. m. Dopma
3aH1A NOBTOPAET OUepTaHMA ero HeTPaANLNOHHO peLleHHON NOANYMHOM
YacTn. O6MLOBKa X0 30HbI TOHKMM LUMOHOM NOAYepPKMBaeT opopmie-
HUe PacroNioXEHHON HMXKEe aBTOCTOSIHKK, KOTopas obopyaoBaHa nndTamm
N5 aBTOMO6MNeN, YTo 0CBO6GOXKAAET NOLMNYM OT MaLUVH.

CeBepHan cTopoHa pacapa cocTouTt ns 347 conHue3alMTHbIX Kanto3u, pac-
KpaleHHbIX B 16 pa3fnnyHbIX LBeToB. Pa3rnagbiBaa MX, MOXHO nopymatb,
41O NofobHOe AM3aiiHepPCKOe pelleHre NPOANKTOBAHO XenaHueM BnucaTb
6aluHio B 6oraTblii apXUTEKTYPHbI KOHTEKCT. OfHako Ha caMoM fiefle ee Co3-
JaTenuv n3ydanu He TPaAnLMOHHOe NpefcTaB/ieHne O uBeTe, a 3bdpeKTbl ero
BOCNPUATUA, MPOBEPAA Npu 3TOM Teopuio feTe. ApXMTEKTOPbI OYEHb 3auH-

10 BblchM neKkab6bpb/AaHBapb

TepecoBaNiMCb TeM, KaK Hall MO3r pearmpyeT Ha CMeLLaHHYI0 U HeuyeTKyio
LIBETOBYIO FaMMy, KaKre NpoLecchl B HEM NpoucxoasT. Mo npoHumn cyabbbl,
LiBeTOBas NanuTpa xano3u 6awwHn, PyHKLMA KOTOPbIX 3aK/ioYaeTcs B co3fa-
HWUW 3aTeHeHus, Obifa BAOXHOBMIEHA aBCTPANIMNCKMMN Nen3axaMm, CUIIbHO
nocTpafaBLLMMU OT ANUTENIbHON 3acyXu.
[axe B TO Bpemsa, korga La Nifa (Jla-HuHbA — Knumatuyeckmin GbeHoMeH,
NMPUHOCUT JOXAW) NMUTAeT NepecoxLyio NMouBy, 3faHne HanomyHaeT 06 3Ko-
JIOTMYECKO MCTOPUK palioHa 1, BO3MOXHO, ero Gyayliem. Teopus BenMKoro
nosta eTe yTBepXKZaeT, YTO BOCMPUATUSA LiBETa, BO3HMKalOLMe NpU Nocsiefo-
BaTENbHOM WV OAHOBPEMEHHOM KOHTPACTe, He ClyyaiiHbl. Bce oHM Kak 6bl
3aN0’KeHbl B Hallem opraHe 3peHunA. KOHTPaCcTHbIN LBeT BO3HMKAET Kak Npo-
TUBOMOJIOXKHOCTb MHAYLMPYIOLLEMY, T. €., HaBA3aHHOMY rnasy. B kaxgon nape
KOHTPaCTHbIX LiBETOB y>Ke 3aK/o4eH BeCb LIBETOBOW KPYT, TaK Kak NX Cymma —
6enblil — MOXeT ObITb Pa3fioXeHa Ha BCe MbIC/IUMbIE LiBETa U OTTEeHKU. [ToTomy
NoAn, nporynueascb Bokpyr A'Beckett, BUAAT, Kak uepHas KapTa »ano3u
OTKPbIBAETCSA, MOCTENEHHO NEPEXOAs B Pa3BEPHYTYIO LIBETOBYIO FraMMmy.
Elenberg Fraser

1 ‘AN
MOSBUII BHEE CTPOUTENIbHAA W UHTEPbLEPHASA BbICTABKA

Building Materials & Equipment

CtpoutenbHbie MaTepuanbl u o6opyaoBaHue

10 -13 anpens

2012

Hepens apxutekTypbl
N cTpoUTenbCTBa

Tonbko B
JKcnoueHTpe!

OPTAHWIATOP 3 — ff
e L
IKONOrnA

TNEBHOCTE

TPYTINA KOMITAHA =1

496 komnanuin
u3 29 cTpaH mupa

28 267 nocetutenei —
Cneunanncros’

KpynHenwasn B Poccn cnewymanvi3npoBaHHas BbiCTaBKa
CTpouTenbHbIX MaTepuanos 1 060pyaoBaHuA.

ExerogHo npoxoauT 8 pamkax MosBuild.

Tematunueckme pasaens:

CTPOUTENbHAA XUMUA, CYXUE CMECU, KPOBESTbHbIE MaTepuansl,
CBETOBbIE KOHCTPYKLMK ANA KPbiLL, BOAOCNUBSLI, aHTMoBneaeHeHve,
MaHCcapgHbie OKHa, Tenno-, 3BYKO-, F’MAPOV3ONALWA, KNPNnY,
cTpouTensHble 610KK, CTpoUTENbHbIE Neca, onanybka,
MHCTPYMEHTbI, Kpenex.

* Mo gaHHBIM OPULMANEHOR CTaTUCTUKK BeicTagkw MosBuild 2011

www.mosbuild.com
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Tpu 6awHmn NyaHwKoy

Tai Koo Hui — 3HakoBasa MHOrodyHKUMOHanbHasA 3acTpoiKa B palioHe
TaHbx3, [yaHuxoy, Kntan. Y4acToK HaxoguTca Ha OT/IMYHOM MecTe, ero
obuasn nnowanb cocTaBnaeT NpuoIN3NTENbHO 48 954 KB. M.

Komnnekc 6ypneTr coeguHeH MoA3eMHbIMU MeWexXOAHbIMA TYHHENAMUN C
NUHKe meTpo 3, pacnonoxeHHoi Ha Tianhe Road. OH cocTonT U3 Tpex

KynbTypHbIN CUMBOJ ropoaa

Komnanna Woods Bagot npoektu- leHepanbHbii MnaH o6beamHAeT
pyeT KynbTypHyl0 [OCTOMpPUMEYa- MNpuneraiplyue K 3aaHnio TeppuTo-
TenbHOCTb B ropoge LUnusauxyaH pum ¢ HabepexHbIMU PeKU, BKITIO-
Ha ceBepe KuTasa. International uyas o3epa u ropopackoi napk, a
Exhibition and Convention Centre  Takxe pecTopaH v TOpProsbie ceTu,

6aleH (ABYX ODUCHBIX 1 OTENA) N KYNbTYPHOTO LIeHTPa, PacnonoKeHHbIX
Ha yrnax yyacTka 3acTpoyiku. B LeHTpe ee TakXe HaxopATCA MarasuHbl,
bopmupya akTUBHOE AAPO KOMMNEKCa 1 CBA3bIBaA BOEANHO BCE €ro KOM-
NMOHEHTHI. 3 HGalIHM PACcMoNOoXKeHbl NOJ YrIOM U OPUEHTUPOBAHbI OTHOCK-
TeNbHO APYr Apyra Takum o6pa3om, YToObl HM OfiHa U3 HUX He 3ac/IoHANa
APYryl0, MakCUManbHO OTKPbIBas MPOCTPAHCTBO U JaBas BO3MOXHOCTb
€CTeCTBEHHOIO OCBELLEHNA LieHTpa yyacTKa.
OducHble 3aaHNA MeloT 06LWMe nogbesfHble NyTU C MecTammn NoCagKkmn
N BbICAAKN MacCaXXMpoB aBTO W eAMHbIA MOAUYM C BecTublonem, rae
pacnonoxeHbl MarasuHbl. OTeflb M KyNbTYPHbIA LEHTP MMET CBOW,
cneumnanbHO BbleNieHHble A/l HAX NOAbe3aHble NyTu. B nognym mMoxHo
nonacTb yepes yeTblpe BXOAA, TPU U3 KOTOPbIX HAXOAATCA Ha BOCTOKE,
lore 1 3anage n paspaboTaHbl C yUeTOM UHAMBUAYaNbHbIX NOTPebHOCTEN
nonb3oBaTeneil, a C CEBEPHON CTOPOHbI B 3JaHNE MOXKHO NONacTb Yepes
noabesfHble NYyTU K 3aKPbITON aBTOCTOAHKe. KpbiTas BXxogHaA rpynna
obecneymBaeT yaobHbI/i 4OCTYN K Gpoie 1 6anbHOMY 3any oTens, a Takxe
K KYNIbTYPHOMY LIEHTPY 1 NOA3EeMHOW NapKOBKe.
Ha cerogHAwWwHMN aeHb 06Wwas naowanb NoMeleHnin KOMMIeKca cocTaB-
naet okono 450 000 kB. M. Ero nnaH BKNtoyaeT B cebA: 4-3Ta)KHbll TOpro-
BbIn LeHTp (120 000 KB. M); 40-3TaxkHoe (100 000 KB. M) 0PpUCHOE 3haHne
Knacca «Ax; 28-aTaxHoe odpucHoe 3faHue kKnacca «A» (60 000 kB. m);
5-3Be304HbIN 28-3TaxHbln Mandarin Oriental Hotel, coctoawun us
286 HOMepOB 1 06CNY>KMBaeMblX anapTaMeHToB (65 000 KB. M); KynbTyp-
HbI UeHTp (60 000 KB. M), @ TaKXe CBA3aHHbIe C HAMW BCIIOMOraTesibHble
06beKTbl, TakMme Kak mapkoBKu (780 aBTOMO6GUNeN); MOrpy304YHO-pas-
rpy3ouHble AOKU (42); nomelLeHnA ANA MeXaHNUYeCcKoro/3neKkTpnyeckoro
o6opyAoBaHWA, NpeAHa3HauYeHHOro ANA ynpasfieHna U obCnyXmBaHUsA
KoMMnekca.

Arquitectonica

(MexayHapOoaHbI BbICTaBOYHbIA ©
KOHIpecc-LeHTp) nnaHupyeTca Kak
06BbEKT CMELIaHHOTO Ha3HayeHus
N BaXHbll KYNbTYPHbIA CMMBON
ropoga. KomnaHus Woods Bagot
obpaTtuna Ha ceba BHUMaHMe yupe-
avTenen KOHKypca AVHaMUYHBIM 1
XYROXECTBEHHbIM pelleHnem 3TOoW
MHOroueneBor MOCTPONKYK, CO3Aa-
BaemMol AnA NO3MLUMOHNPOBaHUSA
LWnu3auxyaHa Kak KpynHOro Typu-
CTMYECKOrO W KyNbTYpPHOrO LEeHTpa
W npefHasHauyeHHOW Takxe AnAa
npoBefeHNA MeXAyHapOaHbIX KOH-
bepeHymin.

MpoeKT A[OMXKEH cbirpatb poib
KaTanm3aTopa akKTMBHOCTU roOpo-
a, pacnonoXxeHHoro B cnabo-
pa3BUTOM MpubpexHOM palioHe.
KnioueBbiM ¢pakTopomM npoekTa
cTana KoHuenuua TeCHOW UHTerpa-
LUN BbICTaBOYHbIX U KOHpepeHU-
3ano0B C 5-3Be3404YHbIM oOTenem,
ob6cnyXuBaeMbiMn  anapTameH-
TamMy, OQUCHBIMWU MOMELYEeHNAMMU
npemunym-knacca n 330-metposon
6allHell CMeLaHHOro Ha3HayeHus.

co3faBasa Takum ob6pasom Aans
ropopa akTUBHOe 06LleCcTBeHHOe
NPOCTPAHCTBO, KOTOPbIM MOKHO
Nosib30BaTbCA KPYrNbIv rof.

Mo apxutekTypHoii dopme KOM-
nnekc HanomMuHaeT  KpyrnHble
06M0MKM NbAa, ABAAACL JOBONbHO
TUMWYHBIM 06Pa3LIOM COBPEMEHHbIX
TPaAMLUNA KUTacKoro rpaduryecko-
ro amsanHa. MNpoekT Takxe umeer
KONMOTrNYeCcKylo COCTaBALOLWYIO,
KoTOpas [OMKHa CHU3UTb ero Hera-
TMBHOE BAMAHWE Ha npupoay 3a
CYeT ynyylleHHbIX MeTOA0B ounLle-
HMA BO3AyXa 1 06Lero MOHUTOPUH-
ra COCTOAHVA OKpY»Kalolen cpeppl,
NPOAYMaHHOINO  WCKYCCTBEHHOTO
O3efleHeHNs, a TakXke 6GepexHoro
pacxofa U NOBTOPHOrO MCMOMb30-
BaHWA BOAHbIX pecypcoB. Komnnekc
NOMOKeT 3anyCTUTb BaKHbIN ANA
ropofa npotecc o6HOBIEHUA, KOTO-
pblii obecneunt 6Gonee BbICOKUIA

YypOBeHb Pa3BUTUA 3TOrO palioHa u

CTaHEeT CTUMY/IOM ANs aKTUBU3aLUn
YKM3HW B 3TOW NoKa clabo pa3suton
YyacTu ropopaa.

12 Bblcnl!!bjﬁ nekabpb/AHBaApbL

OCHOBHbIM [JOCTOMHCTBOM KOMI/eK-
ca ABNAETCA CO3fjaHue 3KOHOoMMYe-
CKM 1 KyNbTYypHO pa3BUTO TeppuUTo-
pvn B COYeTaHWMN C NePBOKNACCHOW
apXMTeKTYypoWi, COOTBETCTBYIOLLEN
TpeboBaHMAM  MeXAYHapOAHbIX
CTaHAapTOB, [EeMOHCTpUpyoLlen

MUPOBOMY COObLLECTBY HOBOE NNLO
LWnusauxyaHa n B paBHOW CTeneHn
BbIFOJHOIN KaK OKpy»aloLien cpepe,
Tak U MeCTHOMY HaceneHuio. Kak
OXWAAETCs, MPOEKT byaeT 3aBepLueH
K OKTA6pto 2013 ropga.

Woods Bagot Asia Limited

light+building

Benyliaa mexayHapoaHas
BbICTaBKa apXUTEKTYPbl Y TEXHUKY

®pankdypTt-Ha-ManHe, 15.—20.4.2012
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«bawHA capoB» B UHAYCTPUANIbHOM Nen3axe

MpoeKT 3KkobalHN, pa3paboTaHHbIN apxbiopo Vector ans o6beanHeHHON
WTab-KBapTUpPbl KomnaHum Hansteel Group, 6bi1 BooXHOBNEH uaeen dpaH-
Lly3CKMX CafioB.

Hansteel Group, Bxogsias B U4C/I0 MAPOBbBIX IMAEPOB MeTasnypruyeckomn
NPOMBbILLIEHHOCTN 1 GbIBLUAA OAHMM U3 OCHOBHbIX NMOCTABLUMKOB CTanu Ana
ctagmoHa «ltnube rHe3fo» (Bird’s Nest) B [NeknHe, HaHANa apXUTEKTYPHYIO
¢dupmy Vector Design Group ans pa3paboTKy NpoekTa CBOel HOBOW LWTab-
KBapTUpPbl, YTOObI OGHOBUTL M 06beANHNTbL CBOV 0UCHI B ropoae XaHbAaHb.
3paHue npegnonaraeTcs PacrnosioKUTb Ha CTbIKe 3aBOACKOWN TeppuTopun 1
ropoAckou 3acTpoikn. OHO CO34aHO C y4eTOM OCO3HaHUA PaCTYLLe BaXXHO-
CTU YMEHbLUEHNA 3arpsA3HeHNA OKpY»KaloLein cpefibl (TIeTOM I0r0-BOCTOYHbI
BeTep OKa3blBaeT HeraTnBHoe BANAHWE Ha ropog). lNpoekTupyemoe 3naHne
PacnonoXuTca B 3e1IeHOI 30He, KoTopas ByAeT BbiCTynaTh B KauecTse byde-
pa mexay AByMA TEPPUTOPUAM U CMOXKET OXKUBUTb STOT PalioH.

B npoTnBOBeC cTOMNb MacluTabHOMY COOpYKeHUIO, KaK 3aBog, Vector npefnaraet
co3patb 170-MeTpOBbIN BbICOTHBIN OPUEHTUP, KOTOPbIN 06BEAVHUT B cebe Bce
HeobxoAnmoe Ana ycnewHoro GyHKUMOHNPOBaHWA: 0durChl 1 06CAyKMBaloLme
NX 06BEKTDI (KOHPEPEHLI-LIEHTP, CNOPTUBHDIV LIEHTP, Kade 1 T. 4.), a Takxke Tene-

BM3MOHHY!O cTaHLmIo Hansteel Group 1 5-3Be3A04HbIN oTenb Ha 300 HOMEPOB.
DTOT KOMMAEKC B MnaHe CBOEN 3aCTPOMKM OYeHb HaMOMMUHaeT XapaKTep-
HYI [ONA CTUNA «KOPONEeBCKOro ¢paHLy3CKoro cafja» CUMMETPUYHYIO 1
YMOPAAOUYEHHYIO CUCTeMy, BK/OUalOLWYy0 o03epa (CBA3aHHble KaHanamu) u
nec. ®acagpl 34aHNA peLleHbl B COOTBETCTBUN C OKpYXatoLwmM GallHio nei-
3a)KeM: I0’KHaA CTOPOHa 06/1LoBaHa 60NbWNUMMN HaBECHBIMY CTEKNAHHBIMU
6noKamu, NO3BONAA PACTUTENbHOCTU MOCTEMEHHO BOWTW B 3fjaHne, Torga
KaK ceBepHblIii 6osee 3aKpbIT, OTBeYas, TaKUM 06pa3oMm, Ha XapaKkTep ropoa-
CKOroO Meii3a)ka 1 YKpbIBas CBOUX ObUTaTenemn ot XoNoAHbIX 3MHUX BETPOB.
Kak 06blYHO, aKLEHT fenaeTcsa Ha SKOHOMUMW SHEPruu, NO3TOMY KOMMaHUsA
Vector npepnaraeT KOMMaKTHOe 3[aHue, reomMeTpus KOTOPOro oTBevaeT
MECTHbIM KJIMMaTUYeCKUM YCIoBMAM. Kpome Toro, 3a cueT BHefApeHWA pas-
JINYHBIX — GONbLUEN YacCTblo NACCUBHBIX — CUCTEM OTOMEHUA Y BEHTUNALMN
MOBbIWAETCA KOMPOPT BHYTPEHHUX MOMELIEHUIA B CYLLECTBYIOLLMNX YCIOBUAX
3arpA3HeHnsa OKpy»KalWwmin cpefpbl. Pa3paboTumky npoekTa AOCTaTOYHO
3 deKTUBHO MCMONb3yI0T BCE MPenMyLLecTBa pPa3buTbix Ha yYacTKe cafioB,
Cco3AaBasA rapMOHUYHBI CUMBMO3 apXUTEKTYPbI U naHawadTa.

Vector Design Group

Ha KpbiibAX BeTPAHON MeNIbHULbI

C apxuTtekTopamu von Gerkan, Marg
und Partner (gmp), nocne Toro Kak
OHW 3aHANV NepBOE MECTO B MeXay-
HapOAHOM KOHKypce, Obin 3aKnio-
YeH KOHTPAKT Ha NpoeKTMpoBaHue
BbICOTHOTO KOMMeKca M3 [ecATu
3paHun B HaHkunHe, Kutai. MNpoekT
co3fjaeTcA ANA yyacTKa nola-
abto okono 80 000 kB. m. Mnowaab
6alleH, BbICOTa KOTOPbIX BapbrpyeT-
ca o1 120 go 200 m, cCOCTaBUT OKONO
500 000 KB. MeTpOB.

Peka wwnpuHon 14 m nepecekaet
yuyaCTOK 3acTPOWKM K ceBepy OT

6yaywero ¢uHaHCOBOro LEeHTpa.
3eneHbiM nosacom 28-mMeTpoBON
WMPVIHBI OTMEYEH YYacToK, MOofA
KOTOPbIM MPOXOAUT MNOA3eMHas
XKenesHas popora. Wpgesa npoekTa
OCHOBaHa Ha cnepyowWwmnx ocobeH-
HOCTAX: BHELWHMWE Kpas Tepputopun
KOMMIeKca OrpaHunyeHbl 34aHNAMN,
obecneuymBass NpPOCTPaAHCTBO AnA
3eMeHbIX HacaXkAeHWn u newexon-
HbIX JOPOXeK B YETKMX paMKax ero
LeHTpasbHON YacTu. ApXUTeKTopbl
BMMCaNU BbICOTKM B MNaH y4yacTka
TaK, YTO WX PUCYHOK HamoMuHaeT
Kpblfibsi BETPSAHOW MeJSibHULbI, pac-

KMHYBLUMECA MO 4acoBOW CTpesike.
B pe3ynbTaTe obpasyloTca BHellHee
KonbLo 13 cemu GallleH BbICOTO OT
120 o 200 M 1 BHyTpeHHee, cocTas-
NEHHOe 13 TPex MeHee MacLUTabHbIX
NoCTPOeK, UbA BbICOTa BapbupyeTca
oT 130 go 150 m.

KoHuenuna ¢acapgoB urpaet Bax-
HYI0 pONb B 3KOJIOTMYECKON Mnpo-
[YMaHHOCTU KOMMNIeKca, No3BONAA
SKOHOMWTb 3Hepru un obecneun-
BaA KOMopT obuTtatenen 3aaHui.
Qacapbl BHelWHNX balleH opueHTH-
pyloTCA Ha ecTeCcTBeHHOe 3aTeHe-
HWe, co3/JaBaeMoe VX BepTUKasbHbI-

14 BblchM neKkab6bpb/AaHBapb

MU pebpamuy, ocoboe pacrnonoxe-
HWe KOTOpbIX NO3BOMAET 3alyuLaTh
dacafibl N NOMeLeHNA OT NPAMbIX
nyyeii B Nlo6oe BpPemA CYTOK 1 B TO
Xe BpeMA 3a cyeT GONbLIMX OKOH
[laBasA JOCTaTOYHO CBeTa.

B Tpex BHyTpeHHMX GawHAx GygeTt
MCNoNb30BaH MPUHLUMN ABOWMHOIO
dacapa co BCTPeUHbIMW MHAWBU-
flyanbHO ynpaBnAeMbiMy CTBOP-
KamMn OKOH, FAe CBeTOOTpaXalo-
WMe 3KpaHbl He ToNbKO obecnevat
obuTaTenAam 3awWuTy OT HEMOroAbl,
HO W UCKNloYaT HeobXOANMOCTb
3aTeMHeHHOro ocTekfieHnA. Takum

o6pa3oM, O0OGUCHBIM MOMeELLEeHNAM
He noTpebyeTcA WCKYCCTBEHHOE
OCBelleHNe B TeYyeHWe [HsA, a 3To
6ONbLION War K COXPaHEeHNIo Hep-
TUK 1 3alUTe OKpyXKatoLlen cpefpl.
LiBeToBas ramma pacagoB nepeknu-
KaeTca C LBETOM FOPOACKUX CTEH
HaHknHa. OHa OCHOBaHa Ha urpe
Pa3NNYHbIX OTTEHKOB LIBETA XKXKe-
HOro Kupnuua. B stom komnnekce
Kaxjoe 3[aHne umeeT COOCTBEH-
HbI HEMOBTOPUMbI TOH, COCTaBNAA
B LL&/IOM efJMHYI0 MO CTUSTIO ManuTpy.
von Gerkan, Marg und Partner
(gmp)

18-1 MexayHapoaHas BbicTaBka 1 KoH(pepeHuus
OXPAHA, BESOMNACHOCTb
U INMPOTUBOIMOXAPHAA SALLIMTA

24 - 27 anpens 2012
MOCKBA, LIBK «<3KCIMOLEHTP»

Opranuaarop:

Ten.: +7(495) 9357350
m Dakc: +7 (495) 935 7351

security@ite-expo.ru

Mpw nopnepxke:

— f@ﬂ:j MBJ, Poccim

WWW.mips.ru
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TexHnvyeckune cpeacTsa
obecne4yeHns 6e3onacHoOCTU

OxpaHHOoe TenesnageHue
v HabnwaeHwe

MoxapHas 6e3onacHoOCTb
ABapuiiHo-cnacaTtesnbHasa TexHuKa
OxpaHa Tpyna

3awmra uHpopmaumm
CmapT-kapTsl * |ID-TexHONnoOrnum
baHkosckoe obopyaosaHue
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CreKnAaHHbIE
BOpPOTA raBaHm

Komnnekc obweir nnowagbio
200 000 KB. M, COCTOALWMN U3 ABYX
49-3TaxkHbIX OdUCHbIX GalleH, pac-
NMOJNIOXEH Ha MPUOPEXHOM yyacT-
Ke, B HEeNocpeacTBeHHOW 6MmM3ocTn
oT nnowaawn Riviera TwinStar, roe
paHblie pacnonarannicb ropoackme
Bepdu. MpoeKT TeCHO CBA3aH C UCTO-
pueit LLiaHxas, B KOTOPOM 3TK Bepdu
B TeueHue ABYX CTONETU urpanm
BaXHENWY0 ponib. ApPXUTEKTOPbI
NOCUYNTANN HYXHbIM CO3[aTb CBOe-
ro pofa NamAaTHUK NCTOPUUYECKOMY
npoLomMy ropoga.

[Be GalHN CUMMETPUYHO CTOAT Ha
OAHON OCU MO KpasAM MpoxoasLe-
ro nocepefviHe CTyrneH4yaToro crny-
CKa, BeAyLero K pacrnonoXeHHbIM
y BOAbl CYXVMM [OKaMm; CaM SJUINHT
BOCCTaHaBNIMBAETCA ANA WUCMOMb30-
BaHMA B KauecTBe byayuiero myses.

060V MOLLHYIO 3HAaKOBYIO apXUTeK-
TypHylo GopmMy, HanoMuHaioLylo o
CMbIC/TOBOM 3HAaUEHUN KOMIJIEKCa.

YucToTa v NpocToTa NNHWIN 3TVX 34a-
HWI, GE3yCNOBHO, ABMAITCA CUJib-
HbIMM CTOPOHAMKN MPOEeKTa; GalHu
BbIAENATCA Ha oblem doHe OKpy-
)Kalowero nensaxa, Ho 6e3 Hapo-
YnTOCTU, He CTPeMACb 0bpaTUTb Ha
cebsa ocoboe BHMMaHue. Mogo6HON

durypaunio obbemoB, obe 6HalHu
3epKasbHO OTpaxatloT Apyr Apyra B
CBOVIX CTEKMAHHbBIX Ppacafax. ABTOPbI
pa3paboTany NpPoeKT U3 ABYX OAu-
HaKOBbIX CTPOEHUIA, CTPEMSCh MOKa-
3aTb, UTO HACTOAWAA CUNA VMEHHO
B eQMHCTBE, U cGOPMUPOBAB, TaKNM
06pa3om, MOLHbIV TaHAeM, 0bpa3y-
IOLUIA CTEKNSIHHBIE BOPOTA raBaHMu.

Ob6palueHHble ApYr K ApYyry BOTHY-

packuHyBwwniicA Ha ¢oHe Heba
ropoackon nemsax. «KopabenbHas»
TemMaTuKa MNaHVPOBOYHOrO pelle-
HVA KOMMNJeKca HarnoM1HaeT o cyfax,
KOrfa-To CryLLeHHbIX Ha BOAY CO 3Ha-
MeHuTbIX LaHxalicknx Bepdeli (HbiHe
nepemelyeHHbix otcioga). MpoekT
npegycMaTpuBaeT cBeyeHune GalueH
W3HYTPW, C KOHLEHTpaunen WHTeH-
CMBHOCTU NOACBETKMN Ha BHYTPEHHUX

Mexpy 3maHuAMKM  ob6pasyeTcAa  TPaKTOBKOW apXuTeKTopbl GpocaioT
cBoboiHOE NMPOCTPaHCTBO, $OpMa  BbI3OB MOMYNAPHON HblHE KOHLIer-
KOTOPOro HamoMWHaeT Kopnyc LUM «AOMUHMPYIOWEN MOCTPONKM».
CcyfHa. OTO MpOCTPaHCTBO ABnAeT  /IMeA OfMHAKOBYIO BbICOTY W KOH-

Tble BHYTPb JIMHWM MX ¢acafoB  U3OTHYTbIX FPaHAX, YTO MOfYEPKHET
bopmumpyloT BoObGpaxaemoe Mpo-  OpPUTMHaNbHYl0 GOPMY Y MOHYMEH-
CTPaHCTBO — CMMBOJIMYECKYIO pamy  TaslbHblii MacluTab KomnneKca.

KapTWHbI, Ha KOTOPOW 3pUTENb BUAUT Arquitectonica

Angkasa Raya ot Ole Scheeren

KomnaHus Ole Scheeren yxe oTmMeTunacb B MPOMbIWIEHHON apXUTEKTY-
pe, co3paB npoekT wrab-keapTupbl CCTV B MekunHe, abcTpakTHasa dopma
KOTOpOro 6pocaeT Bbl30B 06Liel KOHLEMNLMN KOMMEPUYECKOW apXUTEKTYpPbI.
CeropHa One LLlepeH, rnaBa 6i0po, NpeacTaBNAET CBOI HOBEWLLYIO KOHLen-
uuio: Angkasa Raya gna Kyana-flymnypa.

3paHune BbICOTON 268 M, NpefnonoXnTenbHo, byaeT pacnonaratbca B CTO-
nuue Manansnm, HenocpeacTBeHHO HanpoTtus Petronas Towers. Maccus
Angkasa Raya dopmumpyeTcs M3 Tpex aBTOHOMHbIX, HO CBA3aHHbIX Mexay
06011 BbICOTHbIX 06bEMOB.

OcobeHHOCTbIO NPOEKTa CTanu ABe 30HblI 03eIEHEHHDBIX NNAaTGOPM, CryXa-
LMX O6LECTBEHHbIM NPOCTPaHCTBOM. [lepBas pacrnono)eHa y OCHOBaHWsA
GalHN: TaM YCTPOAT MarasuHbl, Kape, MapkoBKY U MOJesibHble KOMHaTbI.
Ciofa BefeT napafHas pasgBauBalolasnca NecTHuua. Bropaa nnatdopma
HaXOAUTCA 3HAUUTENIbHO Bbllle, B «cepALe» 3AaHusA, rae CoefuHAITCA Bce
Tpu ero 6510Ka; ANA Hee 3annaHMPOBaHbl pecTopaH, 6ap, MHOrodyHKLMO-
HanbHble 3anbl K CMOTPOBble Teppacbl. Oba BepPTMKaNbHbIX Cafa LOMKHbI
CTaTb A/1A rTOPOXaH MeCTOM OTAbIXa OT CyeTbl 1 TECHOTbI Meranosnmca.
Camblii HU3KMI 13 TPeX BJIOKOB CTaHeT NepexofHON 30HON MEXAY aKTUBHOW

16 BblchM neKkab6bpb/AaHBapb

ynuLen, C ee B3aMOCBA3bIO MELIEXOHbIX Y TPAHCMOPTHbLIX MyTen, n 6onee
CNOKOWHOM BHYTPEeHHeN cpefjon 3aaHns.
Bo BTOpOoMm 6510Ke pasmecTATCA Xunble anapTameHTbl — 280 POCKOLIHbIX
KOHAOMMWHNYMOB, PaCMoNIOXKeHHbIX BOKPYT BNeYaTNAoLEero aTpmyma c ecte-
CTBEHHOW BeHTUAALMEN. Bbile — pOCKOLWHbIV OTenb, ¢ 6onee yem 200 anap-
TaMeHTaMU pasfINYHbIX pasmepoB.
JKonormyeckas CoCTaBnALLas TakXKe NrPaeT BaXkHYIo POJib B 3TOM MPOEKTE.
Becb Komnnekc 06n1LIOBaH antoMUHNEBBIMU COMHLIE3ALWMTHBIMU MOAYNAMH,
reomeTpuyeckm ONTUMMU3UPOBAH W CNeLuanbHO OPUEHTUPOBAH Ha CHU-
XKeHune conHeuyHoro Harpesa. EcTecTBeHHaa BeHTUNAUNA B O6LLECTBEHHbIX
MecTax CYLIeCcTBEHHO COKpallaeT SHepronoTpebrneHne 3faHus, CHuXas
HeobXoAUMOCTb B KOHAMLMOHMPOBaHMM BO3AyXa, B TO Bpems Kak cbop
LOX[EBOW BOAbI, NCNONb3yeMOW ANA [OMONIHUTENBHOIO OPOLUEHNA, TENJIO-
N30MMpYyIoLLMe 3efIeHble KPbILIM TakXKe 3HaUMTeNIbHO YMEHbLUAT NoTpebne-
HVe SHeprun 1 BoAbl BO BCEM 3AaHNN.
CTponTenbCTBO JOMKHO HauyaTbCA B mepBom KBapTane 2012-ro, a 3aBep-
wntbea — B 2016 ropy.

Buro Ole Scheeren

3T0 cobbiTie OCOBGEHHO MNpUMeYaTeNbHO TeM, UTO
LOMOSHAET Lenblii pAA BCEMVMPHO 3HAUMMbIX BbICTAaBOK,
NOCBALEHHBIX CTPOUTENbHOW TemaTuKe, MPOBOAUMbIX
B Poccun. Takxke BnepBble TpW KpynHelwmne Hemelkne
BbICTaBOYHble KOMMNaHWM CO3AafyT BO BTOPOM MaBu-
nboHe «KpoKyc JKcrno» o6befuHEeHHOEe NPOCTPaHCTBO,
OXBaTblBaloLLlee HECKOMbKO CreLuan3npoBaHHbIX obna-
CTell COBPEMEHHON CTpouTenbHOW MHAYCTpumn: Messe
Frankfurt npoBepeT B Te Xe AHM BbicTaBKy Heimtextil
Russia 2012 (4OMaLIHWN TEKCTUNb U UHTEPbEPHDIE TKaHW),
a Deutsche Messe Hannover — Domotex (HanonbHble
nokpbiTuA). MapTHepom Messe Stuttgart B opraHusaumu
R+T Russia 2012 cTtana poccuiickaa komnaHua Business
Media Russia — akcnepT B 06/1acTV opraHM3aymmn n npo-
BeAieHVA MEXAYHAPOLHbIX BbICTABOK.

«OuyeBMAHO, YTO COBPEMEHHDI PbIHOK, HaCbIWEHHbIN
6ONbLIMM KONMYECTBOM TEXHOJNOTMWIA, CTaHOBUTCA BCe
6onee crneurannM3MpoBaHHbIM. JTa TeHAeHUUs obycro-
B/MNa pelweHne o npoBefeHun R+T B Hawen cTpaHe.
YcnewHbii onblT NpoBefeHna BbICTaBKM B lepmaHuu,
Kutae n OAD (aBe nocnenHme CTpaHbl NEPEXMBAIOT CTPO-
UTenbHbIA Gym) obelaeT Gonbwoe byaywee R+T n B
Poccun. Mbl cunTaem, 4to Npuxoa K Ham 3Toro 6peHAa
NMOMOXET BCEM YYacTHUKaM Gonee 3¢PpeKTUBHO 1 nNpo-
beccrmoHanbHO NNaHMPOBaTh CBOK MAPKETUHIOBYIO Aes-
TENbHOCTb», — KOMMeHTMpYyeT Anekcen MaTBeeB, reHe-
panbHbIli gupeKkTop KomnaHun Business Media Russia.
R+T — 3TO 3epKano MoCneaHuXx JOCTUXKEHUA B obnactn
BbICOKMX TEXHOJIOTNIA, NCMONb3yeMblX B CTPOUTENbCTBE,
N CTapeiiwas B mMvpe (46 net) TemaTmyeckas BblCTaBKa
Mo HarmpaBNeHVAM: PObCTaBHU-POJIETbI, BOPOTa BCEX
TUMNOB, ABEPU 1 CUCTEMbI CONHUe3awuTbl. R+T npoxoanT B
LTyTrapTe oavH pas B TpW roAa, 3aHMMas BeCb BbICTaBOY-
HbI KOMMIEKC, BKIOYan OTKPbITble Miowaaku. [ina npo-
$UNbHLIX KOMNaHWI Bcero Mupa R+T ABNAETCA KNoYeBbIM
MeCTOM Ansl Npe3eHTauun CBOUX Pa3paboToK LWMPOKON
ayputopum. Tenepb Takasa npodeccroHanbHas 1 cneuu-

anv3MpoBaHHas niowaaKa byaet foctynHa v B Poccun.
Ha BbicTaBke R+T Russia oceHblo 6yayLiero rona nprBbiy-
HaA AnA eBponenueB HOMeHKnaTypa skcnosuuyun R+T B
LUTyTrapTe 3HaUMTENbHO PaCLUIMPUTCA: HAPAZY C Kanto3u,
[BEepAMU, BOPOTaMM U CONHLE3AWNTHBIMK CUCTEMaMU
30ecb OyayT NpeAcTaBneHbl OKHa, CTaBHW - CTEKJIO.
KoHbloHKTYypa anAa R+T Ha Hawem pbiHKe CKnafblBaeTca
OoyYeHb ypauHo: Poccma — orpomHas cTpaHa, B KOTOpPOW
CyLecTByeT GOJIbLUIOW CMPOC Ha COBPEMEHHbIE, SKOMOornye-
CKM 060PYAOBaHHbIE XWnble 1 OQUCHbIE COOpYKeHwsA. Ha
pa3sBuTMe CTPOUTENbHOWN MHAYCTPUM POCCUINCKOe MpaBu-
TeNbCTBO B NOC/efytoLMe NATb NIET NPeAoCTaBUT Cybcuanm
B pa3mepe 15,7 mnpp eBpo. lofoBoi 06bem cTpouTtenbCTBa
Bo3pacTeT go 90 MiH KB. M. [ocnnaH BKOYaeT NnepecTpon-
KY U COOPYXXeHMe MOCTOB, LUKOJ, BOMbHUL, 1 CENbCKOXO-
3AACTBEHHbIX 06beKToB. Ceyac BO MHOMMX POCCUACKUX
permoHax MAET OXMUBNIEHHOE CTPOUTENBCTBO, OCOOEHHO B
npeaaBepun KPynHbIX MeXAYHApOAHbIX COObITU — cam-
muTta AT3C 2012 roga v 3uMHMX Onumniiacknx urp 2014-ro.
MockonbKy Poccus HaLleneHa Ha cokpalleHue noTpebneHns
SHepropecypcos Ha 40%, co3aaHve sHeprocbeperaoLLyx 1
IKONTOrMYECKN YCTONUMBbLIX 3AaHWIN CTAHOBUTCA OAHON 13
BaXXHeWLLWNX 33fjay CTPOUTENbHON NHAYCTPUN.
Yxe ceityac R+T Russia Bbi3biBaeT 60MbLIOW UHTEpEC Y
YYaCTHVKOB pbiHKa. bnarogaps 6naronpusaTHON KOHbIOH-
KType, penyTaumn 6peHaa R+T Ha MMPOBOM pblHKe, a
TakXXe aBTOPUTETY KOMMaHWi-opraHm3aTopoB — Messe
Stuttgart n Business Media Russia — 1 BbIcCOKOMY KauecTBy
NpefoCTaBAAEMbIX MU YCITYT, HET COMHEHWI B YCNeLHOM
6yaywem R+T Russia B Poccun.
Mpecc-cnyx6a R+T Russia:
Mapba [IxKy3eHoBa:
daria.dzhuzenova@businessmediarussia.ru
TaTtbAHa MopwmHa:
tatiana.morina@businessmediarussia.ru
Ten.: +7 495 649-69-11
www.rt-russia.com

+T npuxoaut B Poccuio!

R+T Russia 2012 - KpynHenwas B Mupe BbiCTaBKa »asio3u, ABepen, BOpoT
M CONHLEe3aLMNTHbIX cucTem, Tenepb n B Poccumn. OHa npongeT 26-28 ceHTAGpa 6yayuiero
ropa B «<Kpokyc kcno». OpraHnsaropamm BbicTynalot HemeuKasa Messe Stuttgart

n poccuinckasa KomnaHus Business Media Russia.

NCTOPUYECKAA CMPABKA:
LWryTraprckaa R+T

NPOXOANT Kaxable Tpn

rofia Npv CORencTBmMm
BbICTABOYHOro 06LLecTBa
Landesmesse Stuttgart GmbH,
QepepanbHoOro cot3sa
npowunsBoanTeneit xansu

1 CONHLEe3aLNTHBIX

cuctem, OefepanbHOro

coto3a npoussoauTenei
nBepei 1 Bopot (BVT)

1 MNpomblLneHHoro

coto3a npoussoauTenei
TEXHUYECKOTO TEKCTUNA,
Masno3m 1 CoNHLE3aLUTHbIX
cuctem (ITRS) (fepmaHus).

R+T - Beaywwasa B mupe
BbICTaBKa »asto3u, iBepen,
BOPOT M CONMHLIE3ALLNUTHbIX
cuctem. C oceHn

2007 roga, T. €., C MOMEHTa
OoTKpbITUA B LLITyTrapre
CaMoro COBpeMeHHOro
LeHTpa npoBefeHna
BbICTAaBOK M KOHIPeCcoB

B EBpone, nepsas skcnosmuyua
R+T no6una Bce pekopAbl No
nocewaemocty. C Tex nop

B LLlaHxae ¢ 6onblunM ycriexom
npoluna BbicTaBka R+T Asia,

a B 2010 rogy R+T Middle East
BriepBsble Gblsla OpraHM3oBaHa
B [lyb6ae.

R+T Russia

MemayHapogHan BbiCTaBKa
poneCTaBeH, BOPOT, OKOH W R

e

KOHC
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WcTopu NBCTBA

ceBepo ofmn3auuio pa3sutna 3ton obna Hﬂ AnA
.~ KaHapack BHO MPOEKTUPYIOT 1 MUPOBbIE 3H

pogHble ann3npYyIoLLIMeEa Ha BbICOTHbIX O

TypHble 6 pybex ThicAueneTns, apxuTekTyp

B3/1€T, 03HaMeHOBaBLUNNCA By PHbIM BCMAECKOM MHTepeca K BbICOTHON
B 2006 - 2007 rogax 66110 YTBEPAEHO M HaYaTO BO3BEAEHNE CPa3y HECKONbKUX Hebo-
cKpe6oB. MHOrOUMCNEHHBIE BbICOTHbIE XWible 1 OdpUCHbIE HaLHK, MHOFODYHKLIMOHANbHbIE
KOMMeKCbl NNaHMpPOoBanoch BO3BECTU He TONIbKO B TOPOHTO, HO 1 B Kaarapy, BaHkysepe,
APYrux ropogax cTpaHbl. L noxoxe, 4to, HECMOTPA Ha KPU3UC U FobanbHble GUHAHCOBbIE
npo6nembl, KaHafLbl He XXENAloT OCTaBNATL UM CEPbE3HO MOAUPNLIMPOBATL YKe yTBEPX-
AEHHbIE NPOEKTbI M HAXOAAT CPeACTBa ANA UX 3aBEPLUEHNA.

TpOI/IiQJ'Ib_CTBy

Tekct MAPUAHHA MAEBCKAS, doto Hariri Pontarini Architects, CPF, Foster+Partners, WZMH Architects
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aBHbIM ropofoM
TopoHTo. Ewe B
lasi cTpaTernsa ero

3apTanoB 1 Jony-
X LOMVHAHT B feno-
A NHTepec K BO3-
yrac, 1 TopoHTO
TpUpoOBaTb MUPY
. Bropas nonosuHa
) OCO6EHHO 6oraTa Ha

BeeHNIo _e6ocr<pe\§os C
no-npexHemy Hamepe
ApKMe NpUMepbl NOJO6Hb!
NpOLIeALIEro AecATANETIAS
KpyrHble BbICOTHbIE MPOeKTbl.
OpHon 13 Haubonee ol nﬂpl:bx pa3HoBugHoOCTEN
Takmx 34aHUNA OKasanca Bx!pwaHT He6OCer6a C pas-
JINYHBIMU XKUNbIMN d)yHKLl,I/IFIMVI oTefiem, KBapTMpamm
ANA cAayn BHaem 1 AfAA NOCTOAHHOrO NPOXMBaHWA.
B 2012 rogy nnaHupyeTca 3aBeplunTb CTPOUTENbCTBO
KaK pa3 Takol 6awHu gns umnepun LoHanbha Tpamna
(Donald Trump) — Trump International Hotel & Tower.

6A CyLIECTBEHHYIO

109 WMbIX anapTaMeHTOB — C BbICOTOMN MOTOSIKOB OT

BOe0o6pas:
pervioHa

Tpaguuun

TpouTeslb-

TponTCA B

He6ockpe6in CT;(H;, CT
€/10BOM paﬁlb ropopa Ha 311 Bay Stgeet. Hosas
DawHa nopHUMETCA Ha 277 M (0O YPOBHS=KpPOBAU —
236 5 M) 1 bygeT umeTb 57 sTaxeid. B Hel ;ﬁsmecmTcn
§3Be3nqublm oTesnb Ha 260 pOCKOI.IJHbIXﬂH_OMepOB ]

3,4 0o 4 M n metpakom ot 207 KB. M. Ha KaX[OoM STaxe
ApenyCcMOTPEHO OT 4 o MakcMMyM 6 anapTameHToB. B
3[aHNM 3aNPOEKTNPOBaHbI Pa3fINYHbIE BXOAHbIE FPYm-
nbl C Xonnamu 1 nUGTamn AN NMOCTOAHHBIX XUTeNen
1 noctoanbueB otens. Trump International Hotel &
Tower 6ygeT BTOpbIM Mo BbicoTe B KaHage — nocne First
Canadian Place, ecnu yunTbiBaTb BbICOTY LINWAA, U
CaMbIM BbICOKMM XWAbIM 3[aHMEM B CTPaHE.

bawHA BO3BOAMTCA MO MPOEKTY apXUTEKTYPHOro

oekabpb/aHBapb Bblcﬂ.u!klﬁ 19
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Centre. OH npepfcTaBnAeT co6oii KOHAOMMHUYM W3  Hble Tak MO WUMEHW KOMMaHuu - paesenorniepa Minto Odwmcbl TopoHTO

Jenosoi kBapTan TopoHTo 6topo Zeidler Roberts Partnership. 3naHve nnaHupyet-  Heb6ockpeba oThaHbl MOA TOProBble MOLWAAN, XKUTbe

Living Shangri-La,

cA coegnHnTb ¢ PATH — cuctemon nop3emHbIX TpaHC-
NOPTHbIX CBA3€EW C PaCrooXKeHHbIMUN 3[ieCb TOProBbl-
MK naBunboHamn. OgHaKko 3Ta JoporocToAwaa uaea
6yneT peann3oBaHa TONbKO B C/Tyyae yCNeLHOro 3aBep-
LIeHNA APYroro npoekTa — TPaHCMOPTHOrO TOHHenA
nof NCTopnYeckom YacTblo TOPoHTO. MexayHapoaHbIi
6aHK Raiffeisen (bank Raiffeisen Zentralbank Osterreich
AG (RZB)) Bblgenun Ha 3Tu uenu 310 MAH AoNNapoB.
[esenonepom npoekTa BbicTynuna Talon International
Development Inc. A ynpaBneHue CTpPOUTENbCTBOM
B3Ana Ha ceba aBTopuTeTHad komnaHua Lewis Builds
Corporation, 3aHMMaloLAACA BO3BEAEHNEM 0ObEKTOB
B LieHTpanbHom YyacT TOpoHTO.

B 2007 roay Trump Tower Bblgep»ana ceoeobpasHoe
conepHUYecTBo ¢ npoekTom Sapphire Tower (aeBeno-
nep - fappu CtnHcoH (Harry Stinson)), Takxke npeTeH-
[OBaBLUEN Ha 3BaHVe CaMOro BbICOKOIO XI0ro oma B
KaHage. 3paHue npegnonaranoch Ha 17 m Bbiwe Trump
Tower, oIHaKO B KOHLe TOrO e rofa NPoeKT He nony-
ynn ofobpeHUs rOPOACKON aaMUHUCTPAUMU 1 Obli
oTmeHeH. A Trump Tower nOHU3UNK, HO 6onblue K3-3a
HaABUraloLeroca Kpusnca, Yem u3-3a NpeKkpalieHus
conepHuyectsa ¢ Sapphire Tower.

3aHMaeT 6onee 92 906,3 KB. M. [ToMMO pekopaoB (UeT-
BEPTOE MO BbICOTE B CTPaHe M CaMoe BbICOKOe UCKIIIO-
UMTESIBHO XKWUMOe 3[jaHNe Ha KOHTVHeHTe, oborHaBLlee
HepaBHO noctpoeHHoe New York by Gehry B Hblo-
Mopke Ha 0,9 M), 6aluHA Aura MMeeT Bce LIaHChl CTaTb
11 CAMOW BMECTUTENIbHOM XMOWN NOCTPOMKON CTPaHbI.
Ewe opHa xwunaa 6GawHs nop HassaHmem Number
One Bloor Bo3BoanTcA B TOPOHTO Ha MepeceyeHumn
ynuy Yonge Street 1 Bloor Street. MpoeKT 3Tol 65-3Tax-
HOW GawHK pa3paboTaH KomnaHwuen Hariri Pontarini
Architects, ocHOBHbIM 3aKa3unKoM BbicTynaet Great Gulf
Homes, pesenonep npoekta — Great Gulf Group Ltd.
MepBoHayanbHO NpoeKT Ha3biBancsa 1 Bloor East v 3agy-
MbIBanca Ana Apyroro 3akasumka (Bazis International).
Mpepnonaranock cTpouTenbCcTBO HebocKkpeba BbICOTON
B 91 3Tax, HO 3KOHOMUWYECKMe TPYAHOCTW BbIHYAWUIN
3aKa3uvKka NprocTaHoBUTbL PaboTbl U NpoaaTb 0ObEKT,
nocrne yero NpoekT 6bi1 nepepaboTaH, 1 B OKOHYaTeNb-
HOM BapuaHTe Hebockpeb nonyunn Tonbko 65 sTaxen
n 6ygeT 3akoHueH B 2013 rogy. ApxuTekTypa 3aaHus
KOHTpacTupyeT C OGONbLIMHCTBOM MOAEPHMUCTCKMX
BbICOTHbIX COOPYeHUI B ropoge. bankoHbl n3 GppuT-
TOBaHHOrO CTeKNa nayT no Bcemy dacagy n co3paioT

yeTblpex 6alleH, PaCMOSIOXKEHHbIX MeXay ynuua-
mun Yonge Street, Bay Street, Gardiner Expressway
n Harbourfront. Pinnacle Centre 3aHumaeT yua-
cTok 0,038 ra n paccuntaH Ha 1880 kBapTup. bawHsA
Pinnacle A (N2 16, Ha Yonge Street) 6bl/1a 3aKOHUYEHa B
2006 ropy, ee BbicoTa cocTasuna 124 m. Ha 40 akcnny-
aTmpyembIx 3Takax pasmectunmncb 501 KBaptupa, rae
camasn 6onblwasn no nnowaan — 131, 5 K. M, a HaMeHb-
was — 47,3 kB. M. Bropas 6awwHa Pinnacle B (N2 12, Ha Ton
Xe ynuue), bbina goctpoeHa rogom nosxe (2007). B Heir
BCero 29 staxei (92 m). /13 298 KBapTUp camble 60/b-
lire anapTaMeHTbl UmetoT 117,6 KB. M, ManeHbKne — Tex
»Ke pa3mepoB, YTo 1 B 6onee Bbicokon Pinnacle A.
[Be nocnepyolme 6awHN NpoeKTa OGbiNM Ha3BaHbI
Success Towers — 1 1 2. MepBas gonxHa 6bl1a NOAHATb-
CA BbllWe BCex OCTanbHbIX — Ha 1574 M 1 cofiepxaTb
53 Ha3eMHbIX 1 5 nof3emMHbIX YpoBHei. B Hel, Takxe
n3BecTHon Kak Pinnacle C, pacnonoxeHbl 446 KBap-
TMp. B 6awHe Success Tower 2 (oHa e — Pinnacle D)
51 Ha3eMHbIN 1 2 NOA3EMHbIX 3Taxa, a 0bLlasa BbicoTa
[0 YPOBHSA KpoBnu — 135 M. /13 635 KBapTvp 1 6onbluve,
N caMble MaJieHbKMe COOTBETCTBYIOT MO rabaputam 1
nnaHMpoBKe KBapTMpam B bawHe Pinnacle B. HecmoTps

Developments Inc. HOBbIN Mol KOMMEKC BKOYaeT
B ceba age 6awHu: Quantum - 118 m 1 Quantum 2 -
160 M. B nepeom 3gaHnn 37 3Takel, BO BTOpOM — 54.
Mo nepBoHayanbHOMYy 3ambicily 6allHK ObinK Bbllle, HO
NPOEKT BbI3BaN CUJIbHbIA O6LLECTBEHHBI PE30HAHC, 1
rOPOACKMM BRacTAM MPULLAOCL AOAr0 COrnacoBbiBaTb
€ro C XXUTeNAMU ParioHa, YTO U NPUBENO K N3MEHEHWI0
BbICOTbl. HecmoTpsa Ha 3Ty KoHdpoHTauumo, HalHm Bce
e 6binn NOCTPOEHbI 1 yxe B npowiom, 2010-m, rogy
NPaKTNYeCKN NOMHOCTbIO 3acefieHbl.

KomnaHus Burka Varacalli Architects Incorporated
[OCTaTOYHO MHOMO MPOEeKTUpPYeT 1 cTpouT B KaHage. Ee
cneumanncTbl paspabotany ana npuropopa TopoHTO
Mwuccucara 6awHnM nop HasBaHuem Absolute World
Towers, nnu The Marilyn Monroe Towers. MpoekT aBu-
CA pe3ynbTaTOM MeKAYHapOAHOro COTPYAHUYECTBa,
rae Hapagy C MeCTHOW apXUTEKTYPHOW KOMMaHuewn
Burka Tpyaunucb n nMHocCTpaHHble crneunanucTbl U3
KuTackmx 6ropo Yansong Ma, MAD, ctaBwmx nobe-
AVTENAMN MeXAYHapOAHOro KOHKypca. TOT MpoeKT
13 ByX 6alueH BbicoToi 180 1 162 M — Nprmep Kpyn-
HOrFO KWJIOrO KOMIM/eKca, CToNb BOCTpe6oBaHHOro
B nocnegHue roabl B KaHage. 3acTponka Komniekca

Number One Bloor, TopoHTo
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Ha TO, UTO CTPOUTENBCTBO STOW YaCTV KOMMIEKCa ObII0  BKIIIOYAeT Pa3BUTY0 UHGPACTPYKTYpy M yaobHa Kak
HauaTo B 2008 rofly, nocsie BO3BEAEHMWA OOLLEro MoaNy- A1 €ro XuTesei, Tak 1 AN 0CTalbHbIX FOPOXaH CBOel

PasHoBmaHoCTEl ¥ mogudumKaumii  TUNONOTUN  PA3UTENbHBIA KOHTPACT C 06pa3HbIM fA3bIKOM Hebo-
BbICOTHbIX XW/bIX OalleH B HOBEWLEN apXUTEKTyp- CKpeboB TOPOHTO B CEBEPHOI YacTy AE/IOBOrO paioHa.
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HOW npakTuke TOPOHTO BenMkoe MHOXecTBO. Ha yrny
ynny Gerrard n 388 Yonge Street ngeT CTpouTENbCTBO
6awHN Aura, NPUAYMaHHON MUTaNbAHCKAMU apXUTEK-
Topamu 13 Graziani+Corazza. Ee BbicoTa co wnunem
cocTaBnfAeT 266,3 M, KONMYECTBO 3Ta)kel paBHAeTCA 75.
[eBenonepom npoekTa BbicTynvna komnaHus Canderel
Stoneridge Equity Group Inc. 3ToT Hebockpeb 3aBep-
LLIAeT CTPOUTENLCTBO HOBOTO »KWUnbA pagom ¢ Konnegx-
napkom (College Park) B paitoHe Downtown, koTopoe
6b110 HauaTo B 2010-m. MepBoHavanbHas Bepcusa Npo-
eKTa Mpepnonarana NnocTaHOBKY ABYX 6aleH B 60 n
20 staxen (196,5 n 74,5 M COOTBETCTBEHHO) Ha obLlem
10-3TaxkHoM noguyme. OpHako Mno3xe 6bio pelue-
HO OrpaHMuMTbCA OfHUM 6Gonee BbICOKMM 3AaHVEM
(266,3 ™). lMNepBble Tpu 3Taxa noguyma 75-3TaxHOro

Ha ypoBHe 7 3Taxa B 34aH1N YCTPOEHa OTKpbITas Tep-
paca nnowagpto 1800 KB. M, 060pyAOBaHHasA MO NPOEKTY
Janet Rosenberg+Associates, Landscape Architecture/
Urban Design. Ha 6 1 7 3Takax peKpeaLyoHHbIE 30HbI
obulein nnowagpto bonee 2,5 TbiC. KB. M CMPOEKTNPOBa-
Hbl 13BECTHbIM An3aiiHepckim Biopo Cecconi Simone, a
6-3TaXkHbI NoANYM BKITlOYaeT B cebs 6onee 9,3 TbiC. KB. M
TOpProBbIX NioLaaen. Ha npumepe 3Toro 3gaHnA XopoLwo
BWIHO, YTO KaHaAiCK1e AeBenonepbl OPUEHTNPOBaHbI Ha
MaKCMMasnbHO LIMPOKOE WCMOoMb30BaHMe pa3Hoobpas-
HbIX [AOCTVPKEHWIA B MUPOBOM [M3aiiHe N apXuUTeKType
BHE 3aBMCUMOCTV OT HaLMOHANbHON NMPUHALNEXHOCTA
TOro WA MHOTO CrieumanmcTa.

HacblweHHO 1 ApamMaTUYHO pa3BopaymMBaeTCsa NCTO-
pvA BO3BeAeHMA BbICOTHOro Kommnekca Pinnacle

Ma 1 TpeTbel GallHM NoYTU [0 MPOEKTHOIO YPOBHS (N0
nepBoHavanbHOMy NPoekTy — 162 M) K KoHLy 2009 roga
paboTbl 6bIN MPUOCTAHOBIIEHDI, M TPETbA BaALLHA MNONY-
ynnacb HECKOMbKO HMXKE 3amnfiaHUPOBAaHHOMO YPOBHA.
B Hauane 2010 roga cTpouTenbCTBO ObiNI0 BO306HOBIE-
HO, U CKOPO ero 3akoHuvar.

MHorve mexpyHapofHble KOoMMaHuW, crneuuannsu-
pytoLimeca Ha BO3BEAEHNM YHUKaNbHbIX, B TOM YnCie 1
BbICOTHBIX, 34aHUI MO BCEMY MUPY, aKTVBHO paboTaloT
B KaHage. Tonbko B nocnepgHue rofbl 3gecb NocTpoe-
HO U3pAHOE KONMUYeCTBO 06BEKTOB NofobHOro pofa.
Ha3oBem nuuib HeKoTOpble, Havbonee MHTepecHble U3
HUX. IHTepHaLMOHabHBIN TMraHT apXUTEKTYPHOTO 6U3-
Heca Skidmore, Owings & Merrill B 2007-2009 ropax Bo3-
Bena B TOpoHTO xusble 6awHy Minto Midtown, Ha3BaH-

GYHKLMOHANbHON NMPOAYMaHHOCTbIO Y OpUeHTauuei
Ha yenoBeyecKkuin MacwTab BoCnpuATUS.

Ewe oavH 3ameTtHbIN npoekT Burka Varacalli Architects
Incorporated nocnegHux net, kpome OGaweH Absolute
World Towers, — HelaBHO 3aBepLUeHHbI (AHBapb 2011)
xwunon komnnekc The Uptown Residences Ha 35 Balmuto
Street B TopoHTO. HOBbIN FOPOACKON KOHAOMUHUYM
nogHMmaeTca Ha 158 M 1 umeeT 2-MeTPOBbI LINUIb
(o6was BbicoTa 160 m). [leBenonepy npoekTa — KOMMAAHUK
Pemberton Group nokazanacb MHTepecHoW upea cae-
naTtb 48-3TaxkHbli HEGOCKPED B CTUANCTUKE pPeTpo-ap-
Zeko. MnaHnpyeTcs, uto Bce 305 KBapTUP HOBOW GALLHK
CTaHyT YAOOHbBIM XWUIbeM AJISt CTYAEHTOB C Pa3fINYHbIM
YPOBHEM JOCTATKA, MOCKOJbKY BOKpYr Hebockpeba 6011b-
LLOE KONIMYECTBO YHVBEPCUTETOB U KONEOKEN.
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RBC Center, TopoHTO

B 2007 - 2009 ropax B TOPOHTO MOCTpOWN GallHO
Bay Adelaide Centre, yto Hapagy C Apyrumu BbICOT-
HbIMW MpPOEKTaMu, B TOM uucne ynomaHyTom Trump
Tower, 3HauMTENILHO Pa3HOOOPA3NT BbICOTHbIN CUNYST
ropopa. 51-ataxHas oprcHasA CTeknsaHHaA npusma Bay
Adelaide Centre, 6a3upytoLasncs Ha KBagpPaTHOM OCHO-
BaHWW, MeeT AONTYI0 1 MHOroCTpafanbHyo NCTOPUIO
cTpouTenbcTBa. KctaTw, 3a Bpema CBOero Bo3BeAeHuA
1 OTAENKMN 34aHune TpyKAbl CTaHOBUIOCb MECTOM Cbe-
MOK KMHOQUIbMOB U Tesienporpamm, 4to gobasuno
N3BECTHOCTW 3TOMY [JONrocTpoto. [lepBoHavanbHO Ha
3Tom MmecTe (333 Bay Street) cobrpanncb BbICTPOUTb
BbICOTHOE 3[aHue eule B KoHue 1980 ropos. OgHako
pas3nuuHble GUHAHCOBble 3aTpyAHEHUA WHBECTOPOB,
M3MEHeHMe BHELWHMX YCJIOBUA N CMEeHa 3aKa3uMKoB
npveenn K Tomy, 4yto Tonbko B 2009 rogy 3paHue
6b1510 LOCTPOEHO 1 06pPeNo, HaKOHeL, CBOW HbIHELLHWIA,
WCKNIOUNTENbHO CcoBpeMeHHbI obnnKk. Ha 3aBeplua-
oweln dpase paboTbl NPOEKTUPOBaAHMEM 3aHUMANNChb
cneyunanuctbl 3 WZMH Architects, nHxeHepHow pas-

paboTkon — Halcrow Yolles, a peBenonepom BbICTY-
nuna komnanua Brookfield Properties, BbikynuBLuas y
npeabiayLlero BnagenbLla nosioBMHY akuMin NpoekTa.
BbicoTa Hebockpeba — 218 M, UTO coCTaBNAET yAAUHbI
OTBET CYLLECTBYIOLIEMY, TaKXKe HE HU3KOMY, OKpYxe-
HUIO (ap-AeKO, MOLEPHN3M U HEOMOAEPHU3M U T. A.)
MockonbKy B pa3HOe Bpems rpaHuubl yyacTka, npu-
NerawLero K 34aHuio, CEpbe3HO MEHANNCb, HEKOTOpas
OTPELLEHHOCTb MOCNEAHEr0 MPOEKTHOrO BapuaHTa
OT CBOEro OKPY>KeHWs BMoOSIHe 06bACHUMA. B ToO e
BpeMms, KpUTUKM Ha3biBaloT 3aaHue Bay Adelaide Centre
06pa3sLoM Nerkon 1 NPo3payHo apXMTEKTYpPbI, K CO3-
[aHVI0 HEMOBTOPMMOro obpasa KOTOPOro MpUIoXKus
PYKY CaM «Ma3CTpo cBeTa» XyAoKHUK [xenmc Tappenn
(James Turrell). Hapagy ¢ Hannunem ApKoro xypoxe-
CTBEHHOro obpa3a 3gaHvie umeeT 30510TON cepTUdrKaT
LEED u sBnsetca o6pasuom 3HeprospdeKTMBHOro 1
3KOMOrMYeCcKn OpUEHTUPOBAHHOIO odrca Knacca AAA
Jake CPeam NPOABMHYTbIX BbICOTOK TOPOHTO.

Mo 3aka3zy Westbank Projects Corp B uctopuue-
CKOW 4yacTu ropofa BO3BOAUTCA XMNOW HebocKpeb
Shangri-La Toronto, BbicoTol 214 M. 3To 3aaHne BKIIO-
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YyaeT oTeflb, KOHAOMWHWYM W TOPrOBbI KOMMEKC.
CnpoeKTMpoBaHHOE BaHKYBEPCKUM  apXUTEKTO-
pom [xelimcom YeHrom (James Cheng) ana yuyactka
180 University Avenue, oHO ¢akTMUecKu ycTaHaBfu-
BaeT BM3yasibHYl0 rpaHuly Ha 3anagHoN OKOHEeYHO-
CTW JenoBoro panoHa ropoga. CTpoutenbCTBO HOBOW
BbICOTHOW AOMWHaHTbl MAaHUPYeTCA 3aBeplnTb B
2012 ropy. lpoekTnpoBaHMeM 34aHUA 3aHUManacb
NPaKTUYeCKN Ta e KOMaHfa, u4To 1 B ciny4ae ¢ Hebo-
ckpebom Living Shangri-La (201 m) B BankyBepe. Mepeq,
Hayanom BO3BeAeHVA 3TON BbICOTKM Ha yyacTke 6bliu
npoBeAeHbl eflBa N He camble ¢yHAaMeHTanbHble
apxeonornyeckme K3blCKaHWA, KoTopble Korpa-nubo
BeNIMCb Npu cTpouTenbcTBe B ropoge. Mo HacToAHuIo
feBenonepoB ¢parmeHTbl UCTOPUYECKON 3aCTPONKU
kBapTana Bishop’s Block, 1830 rogos, 6binn Hackosb-
KO BO3MOXHO WHTErpvpoBaHbl B HOBbIA KOMMJIEKC.
TpaAnLMOHHO, B HMKHMX 3TaXkax pa3MecTATcA oTenb
Ha 220 HOMepOoB 1 TOProBas 30Ha, a Bbllle — KBapTUu-
pbl KOHAOMUHMYMa. Tocne 3aBeplueHNA 65-3TaXKHbIi
Hebockpeb Shangri-La BogeT B AecATKY caMbiX BbICO-
KNX 34aHnA TOpOHTO.

YyTb paHee, B 2005 - 2009 rogax, Ana TOro xe 3aKkas-
ynka n pgesenonepa — Peterson Investment Group &
Westbank Projects Corp., B BaHKkyBepe 6bl1 nocTpoeH
Hebockpeb Living Shangri-La (197 m). 62 3Taxa 3T0ro
rNaBHOrO BbICOTHOrO 3AaHNA ropofa npefHa3HavaoT-
CA W ANA XKUNbIX KBaPTUP, N ANA OTeNA, U Ana cope-
MeHHbIX odpucoB. 3paHne Bo3BeaeHO Ha 1128 West
Georgia Street Mo NPOEKTY apXuUTeKTypHoro 6iopo
James K. M. Cheng Architects Inc. MMockonbKy oHO
nMeeT 4-MeTPOBOE 3aBeplUeHMe, ero obuive napame-
Tpbl Yacto GUKCUpYOTCA Ha oTmeTKe 201 M. NMommmo
y»e Ha3BaHHbIX GYHKUMI, HebocKpeb HeceT u conug-
HYI0 KYNbTYPHYIO Harpy3Ky: B HEM PacrosioXeH ropoj-
CKOW cafi CKyNIbNTypbl, NPOXOAAT BbiCTaBKM Vancouver
Art Gallery, npombiwneHHon Apmapkn n ap. Kpome
TOro, 3faHne obnajaeT KpacvBbIM YacTHbIM CafoM
Ha 61 3Taxe M yAOOHbIM Cra-LUEHTPOM B LOKOSIbHOM
yactn. CTponTeNbCTBO 3TOMO BbLICOTHOTO YyAa KOM-
dopTa 1 ypobcTea obowwnock Bnagenbuam B 350 MiH
KaHaAcKux fonnapos. Tem 6onee, 4To NPUPOJa akTHB-
HO MPOTVBOAENCTBOBANA 3TM aMOBULIMO3HBIM 3aMblC-
nam: B AHBape 2008 roga Ha BaHkyBep ob6pylwmncs
CUNbHENLWNIA WKBANNCTbIN BETEP, KOTOPbIN NOBpeauns
MHOrVe 3[aHUA U HapyLIW LeNOCTHOCTb CTPOMBLLEN-
CA KOHCTPYKUMM. OpHaKko Heronagku Obinn ycTpaHe-
Hbl, N CTPOMTENLCTBO GMarononyyHo 3aBepLInioch B
2009 ropy. bnaropapa csoemy CTUAUCTUYECKU BbiBe-
peHHOMY O6OMnMKy, 3aHUe yXKe Monaso B MUPOBOWN
KuHemaTorpad. B 2010 rogy B ero uHtepbepax CHMMa-
nncb GparmeHTbl Grnbma <TPOH».

Tema napHbix 6GalleH, B npollefline AecATUNeTrs
BeCbMa aKTyaslbHas B a3vaTCKOM CTPOUTENbCTBE, OKa-
3anacb ypesBblYaliHO BocTpeboBaHa M B HoOBeWLWeNn
BbICOTHOWN apxutekType KaHapabl. Kpome yxe nepe-
UNCNEHHDbIX MaPHbIX KOMIMJIEKCOB MOCNeAHWX NeT, B
2011 rogy 6biny BO3BeAeHbl NATVM3BE3[OYHDBIN OTENb U
KoHAomuHMyMm Four Seasons Hotel and Residences. [ise
6aluHK, B 55 1 30 3TaXkel, NOAHANNCb, COOTBETCTBEH-

HO, Ha 205 1 125 M B NPecTu>KHOM panoHe TOPOHTO
Yorkville. ApxuteKTopamn HOBOFO KOMIeKca BbiCTy-
Ny cneyuanuctel 6ropo architects Alliance, geseno-
nepom crtana komnaHua Menkes Development. 31o
He MepBbl yCMeLHbIN NPOEKT AaHHOTro TaHAeMa. Yxe
3aBepLUEHbI 1X Xe 3JaHnA no coceacTsy — Bloor Street
Transformation n 18 Yorkville.

Bo3Bpalyasacb K Teme pa3Hoobpa3us akTyasibHON
XKUNON apXUTEKTYpbl HeHOCKpeboB, Henb3s 06oM-
T BHUMaHuem oTenb Ritz-Carlton B TopoHTO. JTO
210-MeTpOBbI TMraHT, Ha 53 3Ta)ax KOTOPOro yioTHO
PACnoNOXNNINCh XNible KBAapTUPbl 1 KomdopTabenb-
HbI OTenb. HeKoTopble KPUTUKU OTHOCAT apXuTekK-
TYpHOE pelleHre BbICOTKU K NO3AHeMy MoCcTMoAep-
HU3My, ofHako camu cosgatenu m3 Kohn Pedersen
Fox npeanoumTtaloT paccmatpuBatbh CBOW paboTy
KaK WUCKIIIOUYUTENBHO MOZEPHUCTCKOE 3faHue, npo-
CTO OTBeuawllee OJHOBPEMEHHO U MOTPeB6HOCTAM
3aKa3umkoB (KomnaHuam-gesenonepam Graywood
Developments & The Cadillac-Fairview Corporation

Ltd), © BO3MOXHOCTAM apXUTEKTYPHOro A3blka, W
CO6CTBEHHBIM NPeANoYTEHNAM A JAHHOTO UCTOPU-
YeCcKoro OKpy»KeHus.

Hebockpeb ctout Ha yyacTke 181 Wellington Street
West, Ha 3anagHON OKOHEYHOCTW AEeNOBOro PamoHa,
N BXOAWT B JECATKY CaMblX BbICOKMUX 3[aHWU ropopa.
HwuxHme 20 sTaxern oTaaHbl Nof oTenb Ha 267 HOMepPOB,
BblLle — 40 51 3Ta)a — pacnonoXKeHbl KBapTUPbl KOHAO-
MUHNYMa, 52-11 3aHAT NEHTXayCcoM, 53-11 ~TEXHUYECKNM
obopynoBaHvem. B 3paHuM MmMetoTcA COOGCTBEHHDBIN
cna-ueHTp, OTKPbITbIA Kak ANA MOCTOAHHbLIX XUTe-
nem, Tak 1 AnA NOCTOANbLEB U rOCTEN OTeNs, a TakKe
BENIMKONENHO [eKOPMPOBaHHbIA 6GanbHblin 3an. Hag
MHTEpbepamy 3Toro Hebockpeba paboTanu cneuu-
anbHO MpurnaweHHble apxuTtekTopbl 13 Hirsch/Bedner
n Babey Moulton Jue & Booth. Ocobyio LeHHOCTb
HOBOMY O6BEKTY NpuaaeT yaobHasa cMcTeMa newexoq-
HbIX 1 TPAHCMOPTHbBIX CBA3€EN, OpraHM30BaHHaA BOKPYT
BXOZHOW Fpynnbl 34aHNA: NATUYPOBHEBYIO NOA3EMHYIO
NMapKoBKy v 6nu3octb PATH pgononHsAeT BHYTPeHHWI
nepexop n3 6awHM K HoBomy 3aaHuio RBC Centre,
TakXe cnpoekTnposaHHomy KPF.

ConocTaByMOi MO 3HaYeHNo 1 MaclTaby paboToi
KPF nocnegHux net B KaHage cnegyet HasBaTb RBC
Centre (gpyroe Ha3BaHue — RBC Dexia Building). 3Ttot
HebocKkpeb — nepBoe BbICOTHOe (208,4 M) oducHoe
coopy»keHune B KaHage, nonyumsliee 3010ToN CcepTu-
¢ukat LEED (LEED Gold Certified). OHO pacnonoxu-
nocb mMexpay [enoBbliM paiioHom TopoHTo u bepero-
BOW nrHMen o3epa OHTapuo, a HenmocpeaCcTBEHHbIMU
coceaamm RBC Centre sasnsiotca Ritz-Carlton Hotel
N TOPOACKOMN LIeHTP COBPEMEHHOro mckycctsa Roy
Thomson Hall. 3gaHune coeanHeHo ¢ Nnoa3eMHON cucTe-
MOV TOProBbIX 1 TPaHCMOPTHbIX cBA3er PATH n Haxo-
[ANTCA PAROM CO MHOTVMU KYNbTYPHBIMU U CMOPTUBHbI-
MW AOCTONPMMEYATENIbHOCTAMW rOPoAa, YTo Npraaet
KOMIMJIEKCY AOMONIHUTENbHYIO MPUBNIEKATENIbHOCTb.

C no3numin S3KONOTMYHOCTU U OXPaHbl OKPY»KaloLLein
cpeppbl, 43-3TaxHbln Hebockped RBC Centre no npa.y
oTMeyeH 30510TbiM cepTrdUKaToM. B 3aaHnm ncnonb3y-
eTcA CUCTeMa OXJIAXKAEHUA C MOMOLLbIO FyOOoKNX BOS,
o3epa OHTapuro. Monbl 06opyAoBaHbl CneLunanbHoM

CUCTEMOW MOJOrPEBa N OXNaXKAEHMSA, a Takxe obLe-
ro yyeTa TemnepaTypHOro pexunma 3faHusa. «<YMHble»
COMHLE3aLMTHbIE YCTPONCTBA NO3BOAAIT MaKCUMarb-
HO UCMONb30BaTh AHEBHOE OCBELLEHNe, 36eras 1eTom
ype3mepHoOro neperpesa nomelyeHuii. NMpogymaHHas
JKonornyeckas u sHeprocbeperarolian CocTaBnAo-
LasA B MPOEKTNPOBaHNM 1 3KcnyaTauum Hebockpeba
nocny»Kunna BEeCKUM aprymeHTOM AnA NPUCYXAeHUA
3paHuio B 2010 rogy npemumn Green Good Design
Award. Hap apxutekTypHbIM 06/IMKOM HOBOro Hebo-

Ritz-Carlton,
TopoHTO
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The Bow, Kanrapu

Bupa Ha HabepexHyto,
BaHkyBep

cKkpeba, nomumo cotpyaHukos Kohn Pedersen Fox, Tpy-
AVNNCb NPefCTaBUTENN CPa3y HECKOMbKMX N3BECTHbIX
¢éupm: Bregman+Hamann Architects, Sweeny Sterling
Finlayson & Co Architects, a Bnagenbuem n gesenone-
pom Bcero komnnekca asndAetca Cadillac Fairview. Mo
MHEHUWI0 aBTOPUTETHOrO KaHAZCKOrO apXUTEKTYPHOro
Kputunka Kpuctodepa tOma (Christopher Hume), 3paHna
otens Ritz-Carlton n RBC Centre MOXXHO Ha3BaTb CaMbl-
MM KPacvBbIMY COOPYKEHMAMUN TOPOHTO B HOBOM BEKe.

S¢deKTHO JONONHUTL PAL KUIbIX 1 MHOFOGYHKLMO-
HalbHbIX BbICOTOK, MOABMBLUNXCA B TOPOHTO B MOCneA-
Hue rofbl, MoxeT bawwHsA Maple Leaf Square, nocTpoeH-
Has B 2010 rogy Ha 15 York Street. B 3Tom 54-3TaXHOM
3[aHNN Pa3MeCTUNCL OTENb, XKWJble anapTaMeHTbl 1
oduncHble nomelleHuA. MpoekTnpoBaHuem 186-meTpo-
BOro Heb6ockpeba 3aHUManMCb apXUTEKTypHasa Komna-
HuAa Kuwabara Payne McKenna Blumberg Architects n
Page & Steele Architects, B KauecTBe rnaBHOro nog-
pAapuvka Bbictynuna PCL Construction.

65-3TaxHbIli HEOOCKPeb ABNAETCA BTOPON 4YacTbio

24 BblchM neKkab6bpb/AaHBapb

MHOrodyHKLMOHaNbHOrO KOMMIEKCa, rAe NepBoi ABNA-
eTcAa 6awHA-koHgommHNym Maple Leaf Square Condos,
noctpoeHHana no coceactsy c¢ Air Canada Centre un
TakXe npuHagnexawaa Cadillac Fairview and Lanterra
n Maple Leaf Sports & Entertainment (MLSE). [ige
BHYLUWTE/IbHble BbICOTHblE HGaluHU U3 CcTeKna u 6eToHa
OCHaLLeHbl BCEMU BO3MOXKHBIMU TEXHNYECKMMMN HOBUH-
Kamu, KOTOpble NCMOSb3YTCA B COBPEMEHHOM CTPOU-
TeNbCTBE, U KPOME TOrO, UX KOHCTPYKTUBHbIE 0CObeH-
HOCTW MNO3BONAT MCNOSIb30BaTb MPOCTPAHCTBA NO
pas3nnuHbiM GYHKLMOHaNbHbIM Ha3HayeHusaMm. B 3paa-
HuM Maple Leaf Square, nomrmo KBapTup Ansi NOCTo-
AHHOIO MPOXMBAHMA U CAAYM BHaem (06WMM ymciiom
872), pacnonaratotca otenb Ha 167 HOMepoB, TeaTp ”
TeNeBM3NOHHAA CTYANA, LEHTP 3aHATOCTU HaceseHus,
CNopTUBHblE 6ap N MarasuH, POCKOLLHbIN pecTopaH U
otaeneHne Toronto Dominion Bank. [1na nocToAHHbIX
XKuTenen Komnnekca Ha Kposne pa3buT cag 1 obopy-
[oBaH oTAenbHbIN HacceliH. Hebockpeby npucyxaeH
CepebpsaHbiii cepTudukat LEED (Leadership in Energy
and Environmental Design), 1 3To ofnH 13 ybeautenb-
HbIX MPUMEPOB CTPOUTENbCTBA SHEPro3pPeKTUBHbBIX
N 3KONOTNYECKN OPUEHTUPOBAHHbIX BbICOTHbBIX COOPY-
»KeHul ropoga.

CBOW BapuWaHT »KWJI0M BbICOTKN AnA TOPOHTO cnpo-
eKTMPOBar eLle OAVH 3HAMEHUTbIN aPXUTEKTOP COBpEe-
MeHHoCTU — [aHuwanb JinbecknHa. Ero 58-3TaxkHasn
6awHA L Tower ceilyac aKTUBHO CTpOUTCA. YuacToK
pacnonoeH B HEMOCPEACTBEHHOW GNM30CTN OT 3Aa-
Hua Sony Centre for the Performing Arts, HacToALwLe-
ro ropoAckoro MamATHWKa TPaaWLMOHHOMY MoAep-
HUCTCKOMY CTUWJIIO, YTO He MOFNI0 He OTpa3uTbCA B
NPOEKTHOM peLUEHUN HOBOW FOPOACKOW AOMMHAHTbI.
M3BeCTHbIN NpuBepKeHeL JEKOHCTPYKTMBM3MA, B STOM
npoekKTe No 3aka3ly komnaHuun-gesenonepa Castlepoint
Realty Partners Ltd. JIubecknHp co3pan HeCKONbKO
6onee TPaAMLUMOHHBIN 06beKT. L Tower npepnonaraet-
Cs1 BO3BECTU B KOHLe 2012 — Havane 2013 roaa.

KANTAPU

HecmoTp#A Ha To, uTo 6onbLUYyI0 YacTb AaHHOro o63opa
3aHUMAIOT MPOeKTbl AnA TOopoHTO, 6bI0 6bl Hecnpa-
BEA/IMBO OOOWTV BHMMaHVWEM BbICOTHblE MPOEK-
Tbl, BbIMONHEHHbIE ANIA APYrMX KaHaACKUX FOPOAOB.
Jamieson Place - 310 170-meTpoBas oducHas GawHsA
C MHOTOQYHKLIMOHANbHBIM YeTbIPEXYPOBHEBBIM MOAU-
YMOM, apKafiamy 1 TPex3Ta)KHbiM 3UMHUM CaoM B
nctopuyeckom LeHTpe Kanrapu. O6pa3 3aaHua 6bin
HaBeAH naHAwWadTOM Npepuin 1 COBPEMEHHBIMU
repeneBamyi MOTVBOB apxuTekTypbl OpaHKa Jlnoipaa
Paiita (Frank Lloyd Wright). paduyeckaa komnosu-
LUMA BHELUHEro puvTMa ropusoHTaneil Ha Qacagax u
XapakTep LEHTPaNbHOrO XOJNa, a TakXKe 3VMHUIA caf
Ha 15 3Take HecyT B cebe OTNeYaToK MpeKNoHeHUA
aBTOPOB MNpoeKTa nepes MacTepPCTBOM BEJIMKOTO ame-
PUKaHCKOro mM3Tpa. ApXuUTeKTopammn 3Toro o$pucHoro
30aHUA BBICTYNUAN cneunanucTel 6opo Gibbs Gage
Architects, uHxeHepHble pa3paboTku Benncb B Read
Jones Christoffersen. Bnagenbuem 3gaHusi ABnsieTcs
British Columbia Investment Management Corporation,

rNaBHbIM 3aKa3uMKOM 1 [eBenonepom NpoeKTa cTana
¢dumpma Bentall LP. CrpontenbcTBO HOBOro oduca 6bino
3aKoHuYeHo B 2009 rogy, npuuem Hebockpeb ob63aBenca
ewe 1 3GPEKTHBIM TPEXMETPOBbLIM 3aBEPLLUEHNEM U3
ABYX LWNWNen, NOACBeYMBAIOLLMXCA B HOYHOE BpeMms.

B 2010 rogy no npoeKTy 31X e apxutekTopos (Gibbs
Gage Architects coBmectHo c WZMH Architects) 8 Kanrapu
6b1n nocTpoeH komnnekc Centennial Place 13 ayx odunc-
HbIX He6OCKpPeboB, BbicoTon 165 1 100 M. Bnagenbuem
39-staxkHoi Centennial Place | n 23-3taxHol Centennial
Place Il sBnaetca Oxford Properties Group.

CTpounTenbcTBo 0PUCHOrO 236-METPOBOIO HEGOCKpe-
6a The Bow 6bino Hauyato B 2007 rogy 1 AOMXKHO 3aBep-
wutbcsa B 2012-m. B KauecTBe wWTab-KBapTMpPLI KaHag-
cKkom komnaHum Encana Corporation, 3aaHue 6yget npe-
TeHAOoBaTb Ha 3BaHME CaMOrO BbICOKOIO COOPYXKEHUA
cTpaHbl BHe TopoHTo. OCHOBHYIO MAel NpoeKkTa pas-
pabotan masctpo HopmaHH DocTep, a ero ganbHenwen
wnndoBKoN 1 poBegeHMeM O crneunduKkn MecTHbIX
TpeboBaHWI 3aHNMaNUCh apXUTEKTOPbI U3 KaHafCKOro
6iopo Zeidler Partnership Architects. Bcero B 3paHum
nnaHupytotca 58 staxen, n3 HUX 53 — oducHbix. [iBa
ypoBHA ByayT oTAaHbl NOA TOProBAto, YeTbipe — TEXHN-
yeckoro HasHaueHus. Hebockpeb obnagaetr MHOrumm
NPVATHBIMW U3NMLLECTBAMY, B TOM YMCIIE TPEMA BbICOT-
HbIMK capamu. Bnagenbuem Hebockpeba B HacTosLee
BpemA ABnAetcA KomnaHua H&R Reit, 3akasumkom -
Ledcor, neBenonepom BbiCTynuna Texacckad ¢upma
Matthews Southwest, MHXeHepPHO-KOHCTPYKTMBHOE
pelueHmne KypupoBanu crneymanmcTbl u3 Halcrow Yolles.

M3orHyTaa Ayron ruraHTckasa CTeKNAHHaA npusma
pacceyeHa no ¢dacafy poMbuyeckon CTanbHON ceT-
KOoW. Topu3oHTanbHOe feneHve Ha [OecATb YPOBHeN
B MecTax MepeceyeHnsa C AnaroHanamu eue 6onblie
rnofYepKMBaEeT NPOCTOTY 1 ACHOCTb OOLLEro 3ambicia.
Bbnvxaiiwmm cocegom The Bow, noBnmaBLwIMM Ha 061K
HOBOW 6allHK, CTaslo UcTopuyeckoe 3gaHue The York
Hotel, KnupnnyHaa Knagka KOToporo nocsie ero JeMoH-
Taka Oblsla YaCTMYHO UCMOMb30BaHa B HOBOV NOCTPOIA-
Ke. BeToHHbIN ¢pyHAaMeHT HOBOro Hebockpeba cTan
CaMbIM BHYLUMTENIbHbIM B KaHaACKOW CTPOUTENbHOWN
npakTuKe AnA BbICOTHbIX 34aHmi (3000 kB. m, 14 000
Ky6. M) 1 3aHAN TPEeTblo No3ULMI0 B MUPE MO 3TOMY
nokasatento nocne Howard Hughes Center B Jloc-
AHpxenece n Sama Tower (Al Durrah Tower) B [ly6ae.

CBoe Ha3BaHue OallHA Moniyynna OT UMEHW PeKn
boy (Bow), n3orHyToe pycno KOTOpOW, B CBOK Ouve-
penb, HaTONKHYNO apXUTEKTOPOB Ha ee OTpaXkeHue
B HoBoW BepTukanu. The Bow («Jlyk») 6ymeT cuu-
TaTbCA CaMbIM BbICOKUM aAMVHUCTPATUBHBIM 3AaHN-
eMm BHe TOpPOHTO, OTOOPaB 3TOT TUTYN Y BOCTOYHOW
Suncor Energy Centre’s B Kanrapu. CrapT cTtpouTenb-
cTBa POCTEPOBCKOro Hebockpeba CBA3LIBAIOT TaKKe
M C Hayasiom OOLLel PEKOHCTPYKLMU UCTOPUYECKO-
ro paoHa Downtown East Village. 3akoHunTb BO3-
BefleHNe 3[aHuA MaHMpyeTCA B MepBOM KBapTasne
2012 roga. MepBoHavanbHo (B 2006 rogy) NpoeKT 6bin
QHOHCUPOBAH KaK WTab-KBapTupa KomnaHum Encana
Corporation, BTOPOro no 3HayeHuio ra3oBoOro rmraHTa
Ha ceBepoamMeprKaHCKOM KOHTUHeHTe. o 3cknsHomy

NpoeKTy, 3TO Obll KOMMIEKC U3 HECKONbKUX OalueH,
camas BbICOKasA M3 KOTOPbIX cofepxana 60 sTaxen.
Mpu nocnepyoWMX KOPPEKTUPOBKAX 3aMbICIIOB apXu-
TEKTOPOB BO3HUKANM BapuaHTbl U C ABYMS GaliHAMYN
Ha o6LieM nognyme, 1 C OQHMM BbICOTHbIM OObEMOM B
70 sTaxkeln n yposHem kposnu 300 m. B ntore, peweHo
6bII0 OCTAHOBUTLCA Ha BapuaHTe efuHoro obbema
BbICOTON 247 M 1 58 3Takell COOTBETCTBEHHO. YXKe B
npouecce cTpoutenbcTa, B 2010 roay, NpoeKkT 6bino
peLueHo NoHU3UTb A0 236 MeTpPOB.

MepBoHauanbHO 34eCb LOMKHbI OblN Pa3MeCcTUTb-
CA He TonbKo oduchl, HO 1 HauuoHanbHas nopTpet-
Haa ranepea KaHafbl, 0fHaKo BMOCNEACTBMU OT 3TUX
3aMbIC/IOB OTKa3anucb. Mo nocnegHM JaHHbIM, Kpome
3 TbicAY coTpyaHukoB Encana Natural Gas B 3gaHum
pacnonoxartca obucbl ana 3,6 TbiCAYN COTPYAHUKOB
komnaHum Cenovus Energy.

Mapacdpas Tembl balLeH-6NM3HEL OB, MPeaCcTaBAeHHbIN
B BbICOTHbIX MpoeKTax Ans TOPOHTO, Hallen cBoe oTpa-
»KeHvie 1 B HoBelen apxutekType Kanrapu. Komnnekc
Eighth Avenue Place npepactaBnsetr coboit oducHbIN
LieHTp 13 ABYX NapHbiX 6alleH Ha obLueM ABYXYpPOBHe-
BOM MOANYME, BO3BOAALLMIACA Ha MeCTe MCTOPUYECKOro
ToproBoro ueHTpa Kanrapu Penny Lane Mall. lemoHTax
CTaporo 3aaHvA Obin 3aBeplueH B KoHue 2007 roga. B
2008-m Ha ero mecte Hayanocb CTPOUTENbCTBO HOBO-
ro Hebockpeba. CornacHo NPoeKTY, 3anafHaa GaluHA
[oMKHa NoAHATLCA Ha 183 M 1 cofepxaTtb 40 sKcrya-
TUPYeMbIX 3Taxkel, a BOCTOYHasa — 202,5 m, 49 staxen.
Momumo odwncos, B Komnnekce npegnonaraeTca cos-
faTb TOProBble NNOLWAAW U pa3BheKaTeNbHbIN LEeHTp.
Kpome Toro, 310 nepBbliii B cTpaHe Hebockpeb, ele o
3aBepLUEHNA CTPOUTENbCTBA NOAYUMBLLNIA [NaTUHOBBI
ceptroukat LEED. Bbibop BHelLHero 065nKa KoMniekca
6b1n cnpoBoLypoBaH Buaamun Ckanuctbix rop. KoHTtpact
mMexAay GakTypor caMux ckasl v BOSHOW rMafbto FOpHbIX
o3ep BaoxHoBun lMukapga YvntoHa (Pickard Chilton),
apxutektopoB u3 Gibbs Gage Architects n nHxeHe-
poB 13 Kendall/Heaton Associates Ha co3paHne obpa3a
HebockpeboB Ha Eighth Avenue Place. Cnegiys Hamepe-
HVAM AeBenonepos 13 KoMmnaHum Hines, nepson fonx-
Hbl BO3BeCTU 49-3TaxHyt0 GalLHIO C 6-YPOBHEBbIM MOA-
3eMHbIM rapaxom Ha 1141 MecTo, a Tak»Ke MHOXKeCTBOM
yAOO6HbIX MeLexofHblX CBA3el 34aHnA ¢ oKpyron. Mo
NPOEKTHbIM OLeHKaM, CTPOUTENbCTBO AOSPKHO 3aKOH-
ynTbCA B TeKyLlem, 2011-m, rogy, a 3aBepLueHvie BTOPOW
6aLuHy — elle yepes ABa roga.

M3 Bcero ckasaHHOro fierko MOXHO cfenaTb BbiBOA,
YTO B nocnefHue rofbl KaHaAckoe BbICOTHOe CTpou-
TeNbCTBO NepexrBaeT HaCTOALMIA PacLBET, N HUKaK/e
3KOHOMMYECKUNE HeypALMLIbl He B COCTOAHUN CEPbe3HO
nokone6atb 3Ty TeHAeHUMI0. Pa3ymHbIli 6anaHc mexay
GYHKLMOHANbHOCTBIO N XY[OXECTBEHHbIMM M3bICKaMK,
MCNonb30BaHEM HOBEMLLUMX TEXHONOTUIA N 6epeXxHbIM
OTHOLLEHNEM K OKpY»KaloLLel cpefe — BOT OMbIT, KOTO-
pbii HOBeMwWasA KaHaAcKas apXUTeKTypa CTpemuTcA
NpPOAEMOHCTPUPOBaTb MUPY. Tak uTo Hanboree ceexune
BMEYaT/IEHUA OT CEBEPOAMEPUKAHCKNX BbICOTOK cero-
HA cnepyeT cobupaTb UMeHHO B KaHage, a He B cocep-
Hux CLUA, yBA3sLLMX B CO6CTBEHHbIX Mpobnemax! M

Jamieson Place, Kanrapu
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MOHPO

M3PWIUH

LWecTon no BennumHe ropog KaHagpl - Muccnccara (Mississauga), pacnonoxeH B panoHe lun n BXognT B COCTaB
Bonbworo TopoHTo. lopoa 13BECTEH KaK OAMH 13 CamMblX 60NIbLUMX KOPNOPATMBHDBIX 1 GUHAHCOBBIX LIEHTPOB KaHagbl
o wrab-kBapTUpamun GuarManoB MHOTUX MexayHapoaHbIx KomnaHui (Microsoft, Pepsico, General Electric, Wal Mart
1 gpyrux n3 cnmucka Fortune-500).

TekcT ATTWIA BYPKA, Burka Varacalli Architects, 3SUFMYH[1 CYOAK, FOPUI TENIbMAH, Sigmund Soudack & Associates Inc.

3urmyHa Cypak

Wy

lOpui fenbmaH
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UCTOPUA CO30AHUA

B 2006 rogy ropopgckue Bnactu Nposenn MexayHa-
POAHbIA  apXMTEKTYPHO-MPOEKTHbIN KOHKYpPC Ha
cTpouTenbcTBO  GalHu-KoHaomuHuyma Absolute
World, HoBoro cumBona ropoga. O Hauane KOHKyp-
Ca Ha npoekTMpoBaHve 6alHK 6blI0 06BABNEHO
MapoM Muccnccarm Xensen MakKannnoH 28 Hos6psa
2006 rofa, B xoge 24-1 eXerogHow LepemMoHnn Bpy-
yeHusi Harpag B obnacTu rpagocTpoutennctsa. Ansa
yuyacTus B KOHKypCe 3aperncrpupoanucb 6onee 600
KOMMaHUM 1 92 apxXuUTeKTopa U3 cemmaecaTn CTpaH
mupa. Mobegutenem crano KuTainckoe 6opo MAD
Architects (apxutektop AHcoHr Ma (Yansong Ma)).
MepBoHauanbHO 6bin pa3paboTaH MPOEKT TONbKO
O[HOTO 3[aHKA, HO OHO TaK MOHPaBMNIOCh 3aKa3uuKy,
4TO GbIIO NPUHATO PELUEHNE Pa3MeCcTUTb PAAOM eLle
ofHy GaLlHio.

Absolute World Towers — 3To yacTb KOMMieKcHoOM
3acTporikm Absolute City Centre. Tpu 6onee paHHue
noctpoikn (Absolute City Centre 1 un 2, a Takxe 3pa-
Hue Absolute Vision) B3aMmMHO fONONHAOT APYT ApYyra,
HO VIMEIOT MeHee OpUrnHanbHble Gopmbl. B 3Tux 3aa-
HUAX NNIOWaAb TPEXKOMHATHbIX KBapTUP COCTaBnseT
78,9 KB. M. B TpeTbeln 6awHe, Absolute Vision, oHa
Konebnetca ot 71 KB. M — B TPEXKOMHATHbIX KBapTu-

pax, UMetoLUX AOMOSIHUTENBHO 5,5 KB. M 6aNKOHOB, —
0O YeTblIpeXKOMHaTHbIX NeHTxaycoB B 116 KB. M, C
nnowaabto 6aNKoHOB 8,5 KB. M.

Crpowutenbcteo Absolute World 1 n 2 (4-a n 5-a
GaluHM Kommniekca) Hauyanocb B 2007 rogy, ansa uero
MAD Architects npurnacun B KauectBe MeCTHOro nap-
THepa KaHafckyto drpmy Burka Varacalli Architects. Ha
[aHHbBI MOMEHT MOJSIHOCTbIO 3aBEPLUEHO BO3BeAeHME
3[1aHUI, NX OTAEJIKA BbIMOJIHEHA Ha 95%, 1 90% nome-
LeHNI yKe UMetoT cBoux BragenbLes. Absolute World
1 npegnaraet NATb Pa3NNYHbBIX NNAHNPOBOK [BYXKOM-
HaTHbIX KBapTup, pazmepom ot 70 8o 96 KB. M, C OrpoM-
HbiIMK 6ankoHamy — nnowagbio oT 14,4 0o 26 KB. M.
3pecb 6ydeT wecTb 3Taxel MOA3eMHON MapKOBKM.
Pasmepbl TpexkoMHaTHbIX KBapTuUp B Absolute World 2
MMeIoT nnowagb oT 78,9 1o 117 KB. M, 1 B 6ONbLUINHCTBE
13 HUX ecTb 6ankoHbl. CTpouTenbHble PaboTbl BEMCh
pa3paboTtunkamu npoekta Fernbrook Homes n Cityzen
Development Group. 3Tu NOCTPONKK, coCTosILME U3
56 1 50 3Taken COOTBETCTBEHHO, CTA/IN CaMbIMW BbICO-
KMMW 13 KOrga-nnbo BO3BEeAEHHbIX BO BCEX CEBEpPOa-
MEePUKAHCKMX NPUropopax.

YYACTOK
Absolute City Centre, )unoi Komnnekc n3 natu see-

Group

pOEKTUpPOBaHMe:
oudack & Associates Inc.
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po0O6pa3HO PACMONOKEHHbIX 3A4aHWIA, HAXOAUTCA Ha
CeBepo-BOCTOYHOM YTy NepekpecTka Hurontario Street
n Burnhamthope Road, HanpoTuB ToproBoro ueHTpa
Square One, co3aBas cBoOeobOpa3Hble BOPOTa B LIEHTP
ropoga Muccrccara. Takoe pacronioXeHne Mo3BONM-
no apxutektopam MAD Architects co3gaTb ropoackyto
JOMMWHAHTY 13 [IBYX HOBbIX 0alleH, KoTopble cpa3y npu-
BJIEKAIOT BHIMAHUE XUTeNel 1 rocTel ropoga.

Komnnekc 3aHMMaeT B HEM OAHO U3 Haubonee 3Ha- BusyanbHoe
YMMbIX MECT 1 ABNAETCA 3HAKOBbIM OPUEHTUPOM 3TOM BocanﬂTmeﬁgﬁErbzl

MEeCTHOCTW.

B 3aBMCUMOCTU
OT TOUKM 0630pa

MNpepcrasutenn komnanuu MAD roBopAT, uto ngea
cocToANa B TOM, YTOObI BbI3BaTb B FOPOMXaHax CTpPem-
NeHne K rapMoOHMK C NpUpogon. «Haw an3anH Bbipa-

MaeT YHMBEepPCanbHbIiA A3bIK 1ep30CTy, YyBCTBEHHOCTN
1 POMaHTMKK. ITO He NPOCTO HOBasA AOCTOMpPrMeYa-
TENbHOCTb ropoga Muccuccaru, NocTporika CTaHeT
3HAaKOBbIM OPWEHTUPOM MECTHOrO Men3a)ka, CBOUM
3aKpy4eHHbIM PUTMOM HaNoMMHasA NIacTuKy Yenose-
YeCcKoro Tena», — 06bACHAIOT OHW.

MnnTbl MeX3TaXXHbIX NEPEeKPbITMIA OalleH HauyuMHa-
10T Pa3BOPOT MpPAKTUYECKM C YPOBHA 3€MU, CO3-
JaBas OopuruHanbHble GOpPMbl, BUA KOTOPbIX Cylie-
CTBEHHO MEHSETCA B 3aBMCMMOCTM OT Yyrna o63opa.
Okpy>KatoLye 3aaHne obuecTBeHHble NPOCTPaHCTBA
npegHasHayeHbl Ans CBOOGOAHOro nepemelleHnsn
Mexay ynuueinn u 6awHamu. BHyTpeHHee uneHeHue
NOMELLEHNI TaKOBO, UTO MpU HEOOXOAMMOCTU KX
MHTEPbepbl MOXHO JIErko TpaHCGOPMUPOBaTb Kak B
Kunble, Tak U B OQUCHbIE WMN TOProBble NMOMELLEHNS.
Mpun 3ToM HaxopAwmeca B NOANYMHON YacTn 34aHNN

CTPYKTypa Ha ypoBHe ynuubl. Orunbatowuve 3paHuA
M30rHyTble GaNIKOHbI, JOCTYN K KOTOPbIM Mpefycmo-
TPEeH 13 BCeX KBapTUpP, obecneunmBaloT NOMELLEHUSM
MaKCMMyM AHEBHOTO cBeTa. B Kaxgoli 6allHe Ha BepX-
HUX 3TaXKax eCTb Teppachl U 30HbI OTAbIXA, MPeAHa3Ha-
YeHHble TOJbKO A/1si MECTHDBIX XUTenen.

®OOPMA BALUEH

M3-3a nblWwHbIX GOPM, HANOMUHAKOLWKX TUM XEHCKON
burypbl «necouHble yacbl», 6awHio Absolute World 1
npo3sanun «MapunuH MoHpPO», NOCKOJSIbKY OHa BbI3bl-
BaeT accoumaLm ¢ 06/IMKOM 3TO 3HAMEHUTON aKTpu-
cbl. BnocnepctBum Tak ctanu HasbiBaTb 06e GallHK
- The Marilyn Monroe Towers. Ocobaa koHurypa-
uma 56-3TaKHOW BbICOTKMU Oblna AOCTUTHYTa nyTem
pa3BopoTa 3AAUMNCO06Pa3HbIX MAUT NepeKpbITUI
BOKPYr CBOEN OCU Ha 3afaHHbIi MepeMeHHbIN yron.

(Hap ypoBHeM 3emnn) aBTOCTOAHKW M30MPOBaHbl  MonyumBluytocs GopMy CPaBHMBAIOT U C YYBCTBEHHbBIM

MKEHCKMUM CUNYSTOM, U C U3ALLHON Ba3OW.
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BepLunHa nepBoii 6allHy pa3BepHYTa OT OCHOBaHMA
Ha 209 rpapycoB, YTO AenaeT ee OYeHb MOXOXen Ha
3paHne Turning Torso B Manbmé, Lseuua. MNMpu atom,
eCcnn CMOTpeTb Ha 6allHU C pa3HbIX TOYeK, TO BO3-
HuKaeT 3¢ deKT BepeTeHa — camas BbinyKnasa 1 camas
TOHKas yacTy HalluHW COBHO NepemeLlaloTcsa Mo 3aa-
HWIO, KaK Mo cnupanu. Pagom pacnonaraetca Absolute
World 2, koTopasi xapakTepusyetcsi 6onee paBHO-
MEePHbIM Pa3BOPOTOM KaXk[Oro 3TaXka, el ropoxaHe
OTBENM POSb CNYTHMKA M3pUnH My>CKOro nona.
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MpoeKTUpoBaHMEe CTPOUTENbHBIX KOHCTPYKLMIA
BEIOCb OCHOBaHHOW nouTy 40 neT Ha3aj KaHafCKoii
komnaHmen Sigmund Soudack & Associates Inc.

KOHCTPYKTUBHbIE OCOBEHHOCTU

BALUEH ABSOLUTE WORLD

Hecyuwasa KkoHCTpyKLMA

Mpwn Hannummn cnoxHomn dopmbl 3aaHuii HaleH ofHa
M3 OCHOBHbIX 33ay KOHCTPYKTOPOB 3aKiioyanacb B
TOM, YTOObI CO3AaTb HafEXHYI0 HECYLLYI0 KOHCTPYK-
LMo, ANA Yero GblIo PacCMOTPEHO HECKOSIbKO Bapu-
aHTOoB. Tak Kak ¢opMy 31aHuM obpasyioT NoBopayrBa-
IOLMeCA Ha KaXKAOM STaxke BOKPYr CBOeW ocu MAuTbl
NnepeKpbITUIA, TO eCTECTBEHHO, YTO B KaueCcTBe OfHOM
13 KOHCTPYKTUBHBIX CXEM HECYLLNX KOHCTPYKLMIA Obin
npefnoXeH paf KOJIOHH, PacnofOXKEHHbIX MO ABYM
KOHLIEHTPMYECKUM OKPYXHOCTAM. Pa3paboTumku
Ha3Banu ee «KPYyrnom cxemom». [lpyras, Tak Ha3biBae-
Mas «NPAMOYrofibHaA Cxemay, COCToANa 13 CTeH, pac-
MOJIOXEHHbIX BAOJb [iBYX B3aMMHO MepneHgnKynap-
HbIX Fpynn oceil. TpeTbel cxemMon cTana KombrHauus
13 ABYX NpeabIayLnX.

YunTbiBas pasnnyHble TOUKM 3pEHUA CrneunanicToB
Ha 0COBEHHOCTW apXUTEKTYPbI 1 KOHCTPYKLUW, Hafo
npr3HaTb, YTO Ka)kAasa Cxema MMeeT CBOW npeumy-
ecTBa U CBOM HefocTaTKu. [ocne HeKOTOpbIX AWC-
Kyccuii 3a OCHOBY 6blna BblbpaHa «nNpsMOYronbHas
cxemay, KoTopasa OTIMYaeTCA OTCYTCTBMEM TUMOBbIX

Taxen (Kaxkabl 3Taxk opurmHaneH). CTeHbl, 1 0CO-
6EHHO KOJIOHHBI, nMetoT GopMy nyKa, YTO Bbi3biBaeT
JOMNoNHUTeNbHble (MeM6paHHbIE) ycnnna B NANTax n
nsrnbaioLie MOMeHTbl OT BEPTUKANIbHbIX Harpysok.
CnepyeT OTMETUTb, YTO TPeTbA — «KOMOBUHMPOBaHHaA
CXemMa» — OTNIMYAETCA MOBTOPAEMOCTbIO U Hanmumem
TUMNOBbLIX 3Ta)kel W MNpeacTaBAAeT onpeaenieHHbIN
WHTEpecC Npu NPOeKTUPOBaHUY 34aHNIA TaKoro Poaa,
NOCKOJIbKY OHa MOXeT NPefnoXnTb 6onee SKOHOMNY-
HYI0 KOHCTPYKLNIO.

Ona Kaxgow oTaenbHO B3ATON KOHCTPYKLMUU NpPoO-
N3BOAMIICA pacyeT Ha HECKOJIbKO COTEH KOMOUHaUMi
Harpy3oK: BepTuKasbHbIX (MOCTOAHHbBIX U BPEMEHHbIX)
1N FOPU3OHTaNbHbIX (BETPOBbLIX U CENCMUYECKMX). B
Kauectse onpegenaiouien 6bina BolbpaHa Hanbonee
HebnaronpuATHaA KOMOUHALMA Harpy3oK.

PacueT n npoeKTupoBaHue

PasnuyuHble pacueTHble MoAeny (HauvHas OT CaMbiX
NPOCTbIX, KOTOPblE MOXHO PACcCUUTaTb BPYUHYIO, 4O
Hanbonee CNOXHbIX, ANA KOTOPbIX MCMOMb3YHTCA
camble COBpeMeHHble MeTofbl Y NPorpaMmHoe obe-
crneyeHue) yumtbiBanu cnegyowye GbakTopbl paboTbl
KOHCTPYKLUK:

- CcOBMeCTHasn paboTa CTEH W KOMOHH MpU BOCNPUA-
TN FOPU3OHTANbHbIX Harpy30K;

- yuyacTMe NAUT B COBMECTHOW paboTe Mo BOC-
NPUATUIO FOPU3OHTANIbHBIX HArpy30K CO CTeHamu U
KOMIOHHaMK;

- 06pa3oBaHyie TpewmH B NAnTax;

— YYeT KOHEUHOW eCTKOCTW MAWTbl B CBOEN Mo-
cKoCTY;

- BAIMAIHVE NepeMeLLeHNIA 30aHNA OT ropU3OHTaNb-
HbIX HAarpy30K Ha YCUWA OT BepTHKaNbHbIX Harpy3okK;

- BNMAHME CTaAun CTPOUTENbCTBA Ha BepTVKalb-
Hble nepemeLleHus;

- ynpyro-nnactuyeckas paboTta KOMOHH.

0Oco6eHHOCTHN

Tak KaK Kakgblil 3TaxKk ornbaeT HenpepbiBHAA NNHWA
6anKoHOB, OHOM M3 3a[ja4 NPOEKTUPOBLYUKOB CTaNlo
cBefleHne K MUHMMYMY NMPOBOANMOCTM BbICOKMX UKN
HU3KMX TeMNepaTyp oT GASIKOHHbIX MINT BHYTPb 3Aa-
HUA N CO3[aHMe TepMOpPa3pPbiBOB ANA yBennyeHus
SHeproappeKTUBHOCTU coopyxeHua. Cnepyrowwas
0COBEHHOCTb — OTHOCUTENIbHO HEPABHOMEPHOE M3Me-
HEeHMe BbICOTbl CTEH U KOJIOHH, YTO B pe3ynbraTe BO3-
OeNCTBNA BEPTUKANbHbIX HAarpy30K MOXeT NpuBecTun
K npobneme HEropusoHTanbHOCTV nona. Moatomy
BepTUKasbHble NepemMeLleHns CTeH U KONIOHH Oblin
paccumMTaHbl M Nepuojnyeckm B xode CTpoOuTesb-
CTBa CONOCTABAANUCH C peasibHbIMA OTMeTKaMu NAnT
NnepeKpbITUA ANA GbICTPOro pearMpoBaHnsA B Cllyvae
3aMeTHOWN HePaBHOMEPHOCTM OCafKMU.

CTeHbl 1 KOMOHHbI HVXKHUX 3Ta)kel Oblnn 3anuTbl
CaMOYM/IOTHAOLWMMCS 6ETOHOM NpoYHoCcTbIo 70 MMa.
KonebaHusa BepxHWX 3Taxkell OT NOPbIBOB BeTpa ObUIn
JOJKHbIM O06pPa3oM paccUMTaHbl U He BbIXOAAT 3a
pamKu JOnyCTUMbIX MpPeaenoB YenoBeyecKkoro BOC-
npunAatna. M
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Xankoy («Mopckune BopoTa») - ropoa

B IOXXHOM KnTae, pacrnonioXeHHbI Ha CeBEPHOM
nobepexbe 0CcTpoBa XaiiHaHb, B YCTbe peku
HaHbgy. Ero BO3HMKHOBEHME OTHOCUTCA

K nepriogy npaBneHna guHactTum

TaH (618 - 907 rr). Xankoy — KpynHenwmmn ropog
XalHaHA, N03TOMY HEeYAUBUTENbHO, YTO ANA _ . -
CTpouTenbCTBa 34echb LleHTpanbHOro 4enoBoro o Ty o Y HeM npuHUMann  ydactne Takne

paiioHa 6bin 06bABNEH MEXAYHAPOAHDIA KOHKYPC. ' N3BECTHbIE APXUTEKTYpPHbIE GUPMbI,
| . kak Wilkinson Eyre coBmecTHO ¢

Shenzhen Huasen Architecture

Design Company, Broadway Malyan
n LaHxaCKnii MHCTUTYT apXUTEKTYypbl M Au3aiiHa
(Shanghai Architecture Design Institute), apxutekTyp-
Hoe 6iopo Zaha Hadid Architects u [yaHgyHCKWI HCTU-
TYT apxuTeKTypbl 1 an3aiHa (Guangdong Architecture
Design Institute), RMJM/Alsop n tOxHO-Kntanckumi
YH/UBEPCUTET HayKu U TexHonoruu, ¢upma Zeidler
N TeKUHCKUIN WHCTUTYT apXUTeKTypbl U AM3aiiHa
(Beijing Institute of Architecture Design), Scott Wilson
n BocTouHo-Kntanckmin nNpoeKkTHbI UHCTUTYT apXxu-
TekTypbl (Eastern China Architecture Design Institute),
komnaHuA IBl n Kntanckaa HayuHo-nccnegoBaTenbckas
aKkafemusa npoekTupoBaHusa n apxutektypbl (China
Academy of Architecture Design Research).

B pe3ynbTrate KOHKypcCa NpaBo Ha pa3paboTky npo-
eKTa caMoW BbICOKO 6aliHn komnnekca Haikou Tower
Bbiurpana prpma HENN StudioB, coBmecTHo ¢ mexay-
HapogHon kopnopauwen IPPR Engineering, komnaHumsa-
mun Arup, Front n Lumen3.

B LleHTpanbHOM [enoBoM parioHe pa3MecTATCA
NATU3BE3[OYHble Cynep-oTenu, oducHble 3aaHuA,
TYPUCTUYECKNIA 1 TOPFrOBbIA KOMMAEKChI, 30HbI 06LLe-
CTBEHHOrO NUTAHWUA, MeXAYHapoAHble KoHdepeHL-
3anbl 1 T. 4. 3aka3umk Hainan Airline Group BbigBuHYN
XecTkue TpeboBaHMA: 06WKMIN rpadryecknin pUcyHoK
N apxmTeKTypa GalleH JOMKHbI CO3AaBaTb BepTuKab-
HbIl MOABEM Ha yUacTKe, KaXKayto 13 HUX Heobxoanumo
pa3mMecTTb CTPOro Ha onpefeneHHOM MecTe — B 3aBU-
CUMOCTM OT KOHKPeTHOro pefbeda parioHa, cTaTyca
3eMSIn 1 ee PYHKLMOHANbHOrO Ha3HaYeHUA.
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CnTyaLMOHHbIN NnaH
KoMMieKkca

(DyHKLl,I/IOHaJ'IbHOE
30HMpOBaHMe 6alueH

OTtenun

Odwucnl

Kommepueckas
30Ha

Kunbe

Kaxpoe 3naHve JOMKHO ObITb CNPOEKTUPOBAHO
pa3paboTaHO C yuyeToM apXWUTEKTYPHbIX OCOBEHHO-
CTeld Bcero Komnnekca. Heobxopanmo 6bino Bnmcatb
apPXUTEKTYPHblE OOBLEKTbI B CYLECTBYIOLWMNIA NaHA-
wadT MecTHOCTU, COeAVHUTb B pa3pabaTbiBaemMblx
30aHNAX HOBeWlWne TEXHONOTUN U KOHCTPYKTUBHbIE
CUCTEMbI, COBPEMEHHBIN AU3aliH, MaKCMManbHYO
GYHKUMOHANBbHOCTL 1 YHUKANbHOCTb COOPYXEHUN,
a TakXe BO3MOXHOCTb WCMOJIb30BaHUA HOBeWLEero
VHTeNNeKTyanbHOro o6opyaoBaHus.

APXVTEKTYPHBIA CTUNIb COOPYXXEHUA [OSKEH 0be-
CMeYnTb UX SKOHOMMUYECKYIO »KM3HECTOCOBHOCTD, yun-

TbiBaTb Mcuxonornyeckme n dusnyeckne xapakrepu-
CTVKM niofeli, a TakkKe WX 6e30MacHOCTb BHYTpU ”
BHe BbICOTHOrO 3aaHuA. Heobxoanmo 6bino npoBecTyr
MNCYepnblBaOLWMIA aHaNn3 B3aMMOAENCTBMA KOMIIeKca
3aHNI C OKPY»KaloLLen cpeaon.

fAlppom LleHTpanbHOro genoBoro parioHa Xawkoy
JomkHbl cTaTh Haikou Towers. AHcambnb 6yaeT cocTo-
ATb 13 10 GalleH, BbicOTa KOTOPbIX BapbupyeTcs oT 150
[0 450 MeTpoB, c 06Lel nnowaabio KoMmnnekca 1,5 MiH
KB. METPOB.

Komnanus HENN StudioB npepnoxuna BapuaHTbl
Bcex 10 BbICOTOK, HO B pe3ynbraTe Mo ee MpOoeKTy
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30Ha 6e3onacHoOCTU
CmoTpoBas nnowagka
bap, pectopaH
Atpuym
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Odwucnbl
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6e30MacHOCTN
Odwucnbl

L ErY

Odwucnbl

(DyHKLIMOHaanOG
Ha3HaueHve balleH

[MosTaXHble nnaHbl

BO3BeflyT rmaBHoe 3aaHue — Haikou Tower. Mpu cos3-
JaHum kKomnnekca Haikou Towers aBTopbl mocTapa-
NINCb MaKCMMaJIbHO MCMOJIb30BaTb MECTHble KynbTyp-
Hble Tpaamumu. Tak, 3a OCHOBY pPacnonoXeHWA 3aaHNN
6bln B3AT CTWUIM30BaHHbLIN 06pa3 CTaTyn CMAALLEro
Byaabl. Mpy 3TOM yunTbIBaNnUCb He TONbKO NPOMOp-
Lun ero Tena, Ho 1 MOJSIOXKeHNA PYK 1 NanbLieB, KOTO-
pble HUKOrAa He GbIBAIOT CIYYalHbIMK U BCErfa HeCyT
onpeaeneHHoe CUMBONIMYeCKoe 3HadeHue, Ewe ogHum
CUMBOJIOM, OGbIFPaHHBIM B KOHGUrypaumu BepLUvH
GalueH, cTan LUBeToK noToca. CBoeobpasHol BbICOTHOI
KyNbMUHaLuei 3Tol cepvn GalleH, BbICTPOEHHbIX B
OfiHY NIVHUIO BAOMb LEHTPasIbHOW OCU HOBOro Aeno-
BOTFO palioHa, CTaHyT ABa OPUCHbIX Hebockpeba. OHM
COeANHEHbl HeMpepbIBHOW BOMHWUCTON NIMHMEN noau-
yMa, B KOTOPOM Pa3MecTATCA KOMMepPYECKMEe 0ObEKTDI.
O6LiecTBEHHOE MPOCTPAHCTBO MEXAY MOAWYMOM U
6ynbBapoM Mepen HUM PacLUMPEHO 3@ CYET MbILHbIX
3e/1eHblX 30H 1 6acceliHOB C BOAOWA.

HAIKOU TOWER

[JomunHaHTOM Komnnekca agpa LleHTpanbHoro geno-
BOro paiioHa ctaHeT 450-meTpoBasa Haikou Tower.
Ee dopma cooTBeTcTBYeT NpoeKkTHbIM TpeboBaHW-
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30Ha 6e3onacHoOCTU
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Odwuchbl
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Odwuchbl

FEREEE L TEEETTEEETTITETETTII

AM K 34aHni0 1 3OEKTUBHOCTM €ro KOHCTPYKTUB-
HoW cuctembl. OgHaKo Heo6xoAMMOCTb PasMecTUTb
B HeGOCKpebe He TONbKO OGKChbl, HO U FOCTUHUYHbIE
HOMepa, NpVBesa K MU3MEeHeHNI0 ero KOHCTPYKTUBHOM
CUCTEMbI — B COOTBETCTBMMN C MHOFODYHKLMOHaIbHbIM
Ha3HauyeHviem 6awwHn. OHO HaLLNO CBOE OTPaXKeHue B
Buge 60MblON onopHOl $epmbl, PACcNONIOXKEHHOW B
xonne otens. O1a depma NHTErpupyeTca B apXnTEKTY-
py 30aHMA 1 NPX 3TOM LiefieHanpaBfieHHO BbICTaBNA-
€TCA Hanokas, obecneunBas YeTKOE pasfinumne Mexay
OYHKLUMOHANbHBIMM  30HAMU U KOHCTPYKTUBHbIMU
cucTeMamy, a TakxKe ABMAACH KIIOYEBbIM 1EMEHTOM
obuiero AnsarHa.

TpeboBaHMA K OPUCHBIM 3Taxam MnpeaycmaTpuvBa-
NN Hannuve O6OoNbLUENPONETHbIX KOHCTPYKUMn 6e3
KOJMOHH. 3TO MPUBENO K UCMONb30BaHNIO MErakoNOHH
1 Merabanok, coepuHaoWwMxcA B 6onbluoe agpo. Ana
obecrneyeHnssi MaKCUManbHOW TMOKOCT BHYTPEHHNX
NPOCTPAHCTB 3TV MErakofNOHHbI OTOABMHYTbI K BOCb-
MM BHELHUM TOYKaM 34aHuA. Aapo M MerakonoHHbI
HecyT Ha cebe 6ONbLUMHCTBO BEPTUKATIbHbIX Harpy3oK.
MouyHble mMerabanku obecneumBaloT yCTONUMBOCTb K
rOpU3OHTaNbHbIM U BETPOBbLIM Harpyskam, a Takxe
NPOYHOCTb B Clyyae 3eM/1eTPACEHVA.

Ons roCTMHWYHBIX 3Taxel 6oJNbWOe 3HayeHue
MMeno co3faHve xopoluero o63opa M3 OKOH Home-
poB. YTobbl He ycTaHaBNMBaTb NEPEKPECTHbIE CBA3M
no nepumMeTpy 34aHuA, KOTopble MOMN YXYAWUTb
00630p, KOHCTPYKUMA ONUPAETCA TOMbKO Ha AApPO ”
KOMOHHbI. KONIOHHbI CBA3aHbl XeCTKUM coefiHEHNEM
C AAPOM Ha YPOBHE KaxAOW MeXAy3Ta)KHOW NAnTbl
1 c 6onblwon Gpepmoii Ha Kpbiwe. BHyTpeHHee npo-
CTPaHCTBO CaMoro afapa oGOPMIIEHO Kak aTpuym,
3aHVMaloWNA BCIO BbICOTY 3faHuA. [na ycuneHuna
OLLYLLEHUSI OTKPBITOCTM 3TOr0 MPOCTPAHCTBA HETOH-
Hble CTEHbl B ODUCHBIX 3TaXax 3aMEHSIOTCA CTaflbHOM
pelueTyaTori KOHCTPYKLMeN 13 AnaroHanbHbIX nepe-
KPECTHbIX 3/1IEMEHTOB.

Mop nATM3BE3[40YHbIN OTeNb OTBOAUTCA OKOMo 25%
nnouwlagen B BEpXHe YacTu 3gaHus. Bectubronu roctu-
HULbl HAXOAATCA Ha 72 3Taxe. Tpu 3Taxka OyayT 3aHs-
Tbl MOMeLleHVAMY, NpeAHa3HaYeHHbIMU Ana obcny-
xuaHma otend. C 77 no 100 3Tax pacnonoxarca
6onee 46 000 KB. M HOMEPOB rOCTUHULbI. BBepxy
TakXe npepnosaraeTca pasMecTUTb CMOTPOBYIO MO-
WafKy M NPOMEXYTOUHbI BecTublonb. Mop oducol
oToraeT okono 60% 34aHWA: 3TO HUXKHUE ABe TpeTu
6aLuHu, obwweln niowaabio 185 000 KB. M. B noguymHoi
YacTV PaCMNoNoXaTcs Mara3vHbl, 30Hbl OOLLECTBEHHOrO
NUTaHWA, pa3BneyeHunil, KynbTyPHbIX MEpONpUATUIA, a
TaKkXe 3arbl Ans NpoBeAeHVs MeXOYHapOLHbIX KOH-
bepeHuuii.

OACA]

3paHue BbicoTon 450 M [OMKHO MMETb Tak Ha3blBae-
Mble «yMHble» BbICOKOTEXHONIOTUYHBIE OrpaxjatoLime
KOHCTpyKUUW. MaBHbIM TpeboBaHMeM K dacagHom
CUCTEME COOPYXKEHWs, PACMONOXEHHOro B JaHHOM
pervioHe, ABNSIETCA ee CNoCoOHOCTb pearnpoBaTb Ha

N3MEHeHVe CONTHEYHOrO OCBeLLeHA B 3aBUCMOCTYN OT
opuveHTauuy 3aaHus.

Ha ¢acage Haikou Tower aBTOpbl NpoekTa npepgna-
raloT pasMecTuTb CUCTeMy GII0YHbIX MaHenen, KotTopas
pasfeneHa Ha AiBe 4acTV — BEPXHIO0 HeMpo3payHyio,
GNOKMPYIOLLYIO CONTHEUHDIN CBET, Y HVPKHIO — MpOo-
3payHyto. HenpospauHble naHenn obecneyrBaloT Kak
BHELLHee 3aTeHeHre, CHUPKas, TakKuM 06pa3oMm, Harpys-
Ky Ha CMCTeMy OXJ1aXAeHWs, TaK 1 BblPabOoTKy 3N1eKTpo-
SHeprum 3a cuyeT pasmelieHns GoToraabBaHNUECKMX
naHenemn Ha txHoM ¢acage. MNpo3payHasa cTeKnAHHanA
yacTb dacafjla B HVKHEN YacTu BbICOTKM MO3BOAUT
MaKCMMasbHO MCMoNb30BaTh AHeBHON cBeT. QacagHas
KOHCTPYKLMUA COCTOWUT M3 OGNOKOB, KOTOpble MOTyT
MEHATb CBOE MOJIOXKEHME B 3aBMCUMOCTU OT CTENeHn
VHCOMALMM U CE30HHBIX MOTPEBHOCTEN B OXNaXKaeHU
unu oborpese 3aaHus. [ogBMKHbIe NaHeny MOryT pas-
BOpauMBaTbCA NoA PasHbIM YrIOM — B 3aBUCUMOCTU OT
HeoOXOAUMOW CTENEHN 3aTeHeHUs. YBeNMueHue yrna
pa3BopoTa 3TVX NaHenen JaeT BO3MOXHOCTb NIaBHOIro
nepexofa OT NNOCKMNX OJIOKOB Ha CeBepHO CTOPOHe
K pa3BepHyTbIM Mo MakcumasibHbiM yrsiom B 30 rpa-
yCOB MOZYNAM Ha toKHOM dacage. HenpepbiBHas
anddepeHumnauna NOABUXKHBIX dneMeHToB dacapa,
yrpaBsemMbIX C MOMOLLbIO KOMMBIOTEPHON Nporpam-
Mbl, FAPMOHUWYHO BMMCHIBAETCA B KPYMHOMACLWTabHyt0
CTPYKTYpY 6aLuHu.

MpoeKkTpyemoe 3aaHMe COOTBETCTBYET COBPEMEH-
HbIM HOpPMaM noxapHou 6e3onacHocTy, BygeT ob6o-
pynoBaHoO 3bbeKTUBHON KOMMIEKCHON crcTemMon npe-
[OTBPALLEHNA CTUXWIHBIX 6eACTBUA U pearnpoBaHus
Ha aBapun 1 4YpesBblyalHble cUMTyauun. TexHnyeckne
nometleHns oByCTPOAT C yYEeTOM pasMeLLeHNs B HUX
COOTBETCTBYHOLLErO 060pYyA0OBaHWSA, HEOO6XOANMOro ANnA
06cnyKMBaHVA CaMOro BbICOKOTO Ha OCTPOBE 3fjaHus. |l
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[aHTe Ockap beHvHM — 0fnH 13 BegyLwmx MacTepoB COBPEMEHHOW UTaNbAHCKON
apxutekTypbl. Ero 61opo Dante O. Benini & Partners Architects Bxogut B uncno 100 Hanbonee
aBTOPUTETHbBIX MAPOBbIX APXUTEKTYPHbIX GVPM Mo Bepcum xypHana «Qop6bc» 1 B unmcio
50 - nyuwwux B EBpone. Bygyun y4eHUKOM TaKX NPr3HaHHbIX M3TPOB MoZepHM3Ma XX
BeKa, Kak bpyHo 3esw, Kapno Ckapna n Ockap Humeiiep (y koToporo beHnHu BbInonHAN
pvnnomHbi npoekT B Can-TMayny, bpa3unua), utanbAHCKMIA 3044MIN Ha MPOTHKEHUN
HECKOMbKUX AECATUNETUI YCMELIHO pa3pabaTbiBan Hanbosnee akTyasibHble apXUTEKTYPHbIE
TeMbl coBpemMeHHocTH. Cpean ero paboT — NNAHNPOBOYHBIE PELLEHUSA XISTbIX KBapPTaNoB,
BbICOTHble OpUCHble 6alLHK, GabprKK, NPOEKTbI PEKOHCTPYKLMN UCTOPUYECKMX 30aHUI 1
T. . Pa3ninuHas TMNONOrMa CoopyXeHui, BMeCTe € BeCbMa 06LWNPHOW reorpaduein pabot
pykoBogmmoro um biopo (Mtanus, fonnangus, OA3, Typuus, MoHTe-Kapno, Poccus, Kntaii
1 A4p.), HarNALHO AEMOHCTPYPYIOT WMpoYaiilume NpodpeccroHanbHble BO3MOXHOCTMI 1
OrPOMHbIN OMbIT 3TOr0 MacTepa. [puexas B Poccuto ona nogrotoBKM K HOBOMY MPOEKTY,
r-H beHuHM niobe3HO cornacnnca OTBETUTb Ha HEKOTOPbIe BOMPOCHI HALIEro XypHana.

Tekct MAPUAHHA MAEBCKAS, poTo 6topo Dante O. Benini & Partners Architects
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NWYTWIUTAPHOCTU

LAl

KakoBa wenb Bawero npuesga?

Mbl B Poccum gna paboTbl Hag HOBbIM MPOEKTOM.
Mpuexann BmecTe C OAHUM M3 BblJAOLWMXCA UTa-
NbAHCKNX COBPEMEHHbIX XyA0XHMKOB Mapuo Apnatu,
KoTopbIn paboTaeT ¢ LBeToM 1 MaTepuanamu. CBAsb
MeXAy apXUTeKTYpOn 1 TeM, U3 Yero OHa CO3JaeTcs,
13 Yero poXKAaeTca XyAoxKeCTBeHHbIN 0bpas, — caman
npamada. W rocnogvH Apnatn - oauvH M3 Hambonee
TOHKO YyBCTBYIOLIMX NpodeccmMoHanos B 3Tol obna-
cTu. 1 oUeHb N6 C HAM paboTaTb 1 HafeCb, YTo
Hall MOCKOBCKWMIA NPOEKT Toxe OyfeT uHTepeceH.

He mornmn 6b1 Bbl Nnogpo6Hee pacckasaTb O TOM,
4YTO NNaHupyeTe caenatb B MockBe?

MoKa 3T0 TONbKO O6LLME MbICIIN, U A HE XOTen 6bl BAaBaTb-
CA B MOAPOBHOCTU paHblue BpemeHW. B 3ToT npuesg mbl
HaZleemcs NoJyUYnTb NPEABAPUTENbHbIE BrEYATIEHNS OT
MOCKOBCKOW apXWUTEKTYpbl, MOHATb, YTO 6bINO Obl UHTE-
|pecHo co3aaTb UMEHHO B 3TOW cpepe. fl Bepto B CUHTE3
NCKYCCTBA U apXMTEKTYPbI HE TONBKO B MPOLLIIOM, HO 11 B
COBPEMEHHOM MUPE, MO3TOMY 1A MEHS TaK BaXKHO pabo-
TaTb BMECTE KaK C apXMTEKTOPaMK, Tak 1 C XYAOXKHVKaMU.

Kakue 3apaum fomKHa pewaTtb apxuTeKkTypa B
coBpemeHHOM Mupe? U ectb nn Kakasa-To cneyudu-

Globe Town;H. HoBropog, Poccus

Ka B POCCMIICKON apXUTEKTYPHOW AeNCTBUTEeNb-
HOCTW, pajuKanbHO BAUAIOWAA Ha NOCTAaHOBKY
3agau nepep sogunmmn?

ApPXMTEKTYpa UCMOKOH BEKOB Mrpania BaXkHYl0 poOJib:
NOMUMO YAOBNETBOPEHMUA UYUCTO  YTUAUTAPHBIX
notpebHocTel, oHa Hecna B cebe Maeonornyeckyto,
KYJIbTYPHYI0, COUManbHylo, UHOTAA — NPOCBETUTESNb-
ckyto GyHKUMM. Al yBepeH B TOM, YTO M paHblue, U
0CO6EeHHO B Hallv AHMW rMaBHaA 3afjaya apxuTeKTopa
— ynyJwaTtb MUpP, KOTOPbIA Hac OKpyxaeT. [Mostomy
COBPEMEHHBIN apXUTEKTOP AOSKEH AymaTb He Tofb-
KO O TOM, KaK pa3pellnTb KOHKpPeTHble npobnembl u
BbINOMHWTb MOXENaHWA 3aKa3uuka, HO M O TOM, Kak
6yneT dyHKLUMOHMPOBaTL ero 3aaHue yepes 20, a To u
50 neT nocne OKOHYaHWA CTPoUTenbCTBa. Yem nyuwe
npogymaHa n MobunbHa MoAenb XW3HW 3haHuA ©
niopgen B Hem, Tem 6onee ycnewHbIM OKa3blBaeTcsA
NPOoEKT. fl oueHb M0G0 BbIpaXKeHne aHrNINCKOro npe-
Mbep-MVHUCTPa C3pa YMHCTOHa Yepumnna o Tom, uto
«CHayana Mbl Co3flaeM I0M, @ NOTOM 3TOT oM popmu-
pyeT Hac». Mbl yXe fenanu HeCKoNbKO NPOEKTOB ANA
Poccuu B npeabigywme rogbl. U cneunduka pabotbl B
KaXXOM MecTe NPOABNAETCA He TONIbKO B 0COGEHHO-
CTAX KNUMaTa, TeXHNYECKMX YCIOBUI, BO3MOXHOCTEN
W T. 4., HO N B OTHOLIEHWM NIOAEN K TOMY, UTO, Kak u

[anHte Ockap beHuHN
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LlITab-kBapTupa Geox,
MwunaH, Utanusa

AnA yero Mbl Aenaem. B onpeneneHHon cteneHu, Ha
apXUTEKTOpe NEXMT OTBETCTBEHHOCTb 3a BOCMUTaHWe
coBpemeHHoro obLecTsa. Begb npoctpaHcTBa 3aaatoT
COOTBETCTBYIOLIME MOAENUN MOBeLeHUA Ntofel, Haxo-
AALWMXCA BO B3aMMOAENCTBIM C €r0 TBOPEHUAMMU.
Kaxkablll apXnTeKkTop CTPEeMUTCA HEMHOTO nodaHTa-
3UpoBaTb B Havane CBOeln NPOoeKTHON paboThl. A yxe
NOTOM BMMCbIBAaeT CBOIO MEYUTY B PaMKN KOHKPETHbIX
3ajay n orpaHNYeHnn. 3secTHbIN GpaHLy3CKUA MOST
Monb Banepu rosopun: «[lpekpaTn meutatb M Mpo-
CHWCb, eCNN XOYelllb YBUAETb CBOV MeUTbl BOMOLLEH-
HbIMW B »KM3Hb». lMoAMHHOE TBOPUYECTBO apXUTEKTO-
pa - 3To Bceraa coefmHeHne paHTasnm C yTUANTapHbI-
MU NoTpebHOCTAMY, Byab TO rOPOA, KOMMIIEKC 3AaHNIA
uUnn Heb6onbwon ¢parmeHT uHTepbepa. Bnaropapa
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LWINPOTE B3MAA0B MHOTUX OU3HECMEHOB CTaHOBUTCS
BO3MOXHbIM BOMJIOTUTb OTAEJIbHble CMefible apXu-
TeKTYpHble MeuTbl. V1 cerogHa mbl B MocKBe ans Toro,
UTO CflenaTtb HalWW NPeACTaBIEHNA O HOBOM MpoeKTe
60/1ee SMOLMOHANIbHO HAMOMHEHHbIMU 1N APKUMU. A
AeTanbHo o cneunduke paboTbl B Poccum A 6yay rotos
roBopuTb Ha 6osiee MO3LHUX CTaAMAX Pa3paboTKu
Hallero npoekTa.

Ha npumepe Kakux y»ke peann3oBaHHbIX 06beKTOB
Bbl MOr/IN Gbl NPOVNIIOCTPUPOBATH Balle BUAgeHNe
PO apXUTEKTOpPa B COBPpeMeHHOM Mupe?

B 2003-2008 rogax mbl genanv MPOEKT BbICOTHOrO
oducHoro 3faHus B Ctambyne. B 310l paboTte o4yeHb
HarmsagHoO MPOCTYNWM MHOTMME OCHOBOMOJarawLue
nofxoabl apxutekTopoB 6Giopo Dante O. Benini &
Partner Architects kK npoekTupoBaHuio. 3Ta BbICOTHas
6alwHa cTonT Ha bocdope, B HenocpeacTBeHHOW 6nu-
30CTU OT MHOTUX APYrMX 0GUCHBIX 30aHNI AENOBOro
paiioHa Crambyna. K coxaneHuto, B 60nblMHCTBE
CnlyyaeB OHY 6€3NMKM 1 He 06nafaloT MHAMBUAYab-
HOCTbl0. Mbl CTapanucb co3aaTtb JIEFKO y3HaBaemyio
NOCTPOWKY, KOTOPYIO Heflb3sl CryTaTb C COCeAHen
GalluHel 1 He TpebyeTca OTIMYaTbL NO HOMepYy Ha daca-
Ze. B aTon paboTe yumnTbiBancsa coumnanbHbI acnekT, U
6onbluoe BHYMaHWE BbiNo yAeneHo POy UCKYCCTBa.
Bnapgeneu Kopnopauwun, pna KOTOpoOW CTpownacb
WTab-KBapTMpPa, ABMASETCA OOHMM U3 KPYMHENLnX B
Typummn KonnekunoHepoB COBPEMEHHOMO MCKYCCTBA.
M OH NprHAN pelleHne NCnonb3oBaTb HOBOE 3JaHue
KaK cBoeobpa3Hoe BbICTaBOYHOE MPOCTPAHCTBO LS
ero Konnekuum. MNpn 3ToM ocHOBHble OUCHDbIE PYHK-
uuyM BGaliHN MO-NPEXHEMY HUKTO He OTMeHsn. 3To
HaNIOXMNIO Ha HaC Kak apXUTeKTOPOB AOMONHUTESNb-
Hble OrpaHNYeHUs, UTO, B CBOIO oUuepesib, MOBAUAMO Ha
XapaKkTep UHTepbepoB 1 06N 06NUK 3AaHNA.

Hackonbko Ba)XHbIM Ans Bac ABNAETCA Npume-
HeHVe HOoBeNWNX TEXHONOrNN B cTpouTenbcTBe?
Kak Knumatmuyeckme oco6eHHOCTM mecTa BAuA-
I0T Ha o6LlYI0 KOHLeNnuuio U Xapakrep 3gaHua?
MPUBHOCAT NN OHU AOMNONHUTENbHbIE OrpaHNye-
HUA UMEHHO NPU BbICOTHOM CTpoUTeNbCcTBE?

Bce pomxHO 6bITb MpogymaHo, oT oblen KoHuenuum
10 MeJfioyel, B COOTBETCTBUWN C TOW CUCTEMOW OrpaHu-
YeHWI, B KOTOPOWM 3[aHWI0O NPUAETCA CyL|ecTBOBaTb
B JanbHelwem. W knumat 3gecb urpaet, 6e3ycnoBHo,
BaXKHYt0 porb. Ho A cunTalo, YTo BO3MOXHOCTY COBpe-
MEHHbIX TEXHOMOMMI MAIC MPAMOTHBIN MOAXOL K WX
NPYMEHEHWIO NO3BOSIAIOT B KaXKAOM KOHKPETHOM MecTe,
KNMMATUYeCKOM MOsiceé HalTK Hamboree afekBaTHoe
N 3neraHTHoe pelueHue. B Tom e TypeLKkom npoekTe
HebocKpeba Mbl JOOMBaANNCb HECTAaHAAPTHOCTM obpasa
3[aHNA IMEHHO 3a CYeT BblHOCa 06CNy»KMBatOLLMX QYHK-
LA Hapy>Xy M NPUMEHEHUA CrneumanbHON HaBecHOW
CeTyaToN KOHCTPYKLUMU. [la, OHa co3aBana YHKasbHbliA
06pa3 coopyKeHuWs, HO NaBHaA MPUYMHa ee WUCMOoNb-
30BaHVA B TOM, YTO TaKOe MHXXEHepPHOe peLLeHne gns
dacapHbIX orpazarLmx KOHCTPYKLMUIA NO3BOANIO Ha
30% C3KOHOMUTb 3HEPro3aTpaTbl Ha KOHAMLMOHUPO-

BaHMe 1 BeHTUnAuMio Hebockpeba. (JononHutenbHas
BbIHOCHas ceTyaTas KOHCTPYKLMA, PacronoXeHHas Nog
onpeaesieHHbIM YIIOM K CIUTOLUIHOMY OCTEK/IEHUIO 3Aa-
HWA, He MO3BOMANA HarpeBaTbCA OCHOBHOW MOBEPX-
HOCTW CTEKNa, @ BECHOW M OCEeHbI0 AOCTaTOYHO OblIo
OTKPbITb OKHO, YTOObl CO3AaHHOE elo fAaB/eHue 3aTa-
rMBano CBeXui BO3AyX BHYTpb 6e3 ucnonb3oBaHuA
NPVIHYAUTENbHOW BeHTUAALUMK. — M. M.). CranbHble gyrn
1 pebpa Ha rMaBHOM IOro-BOCTOYHOM Qacage, MOMUMO
nopaepusaioLet GyHKLUM Ana CeTKU 1 YACTO 3CTETH-
YECKOro akLEeHTa, ABNAITCA JOMONHUTENbHOWN OTKPbI-
TOW NIeCTHMLEN, KOTOPOW MOXHO BOCMO/b30BaTbCA ANA
3KCTPEHHOTO CrMaceHus Npw roxape.

Bbl B cBoem TBopuecTBe yaensete o4yeHb 6onb-
woe BHMMaHUe NPUMEHEHNI0 PasfiyHbIX SHep-
roopPpeKTUBHbIX N MNPOUMX IDKOTEXHONOrum.
Hackonbko nepcnekTMBHO, Ha Baw B3rnAaj,
ncnonb3oBaHne B Poccum pa3Hoo6pasHbIX HOB-
wecTB B cpepe 3KO- U SHeprocbeperawwmnx Tex-
Honorui B ctponTtenbcree?

A1 nymato, uto Poccus — npocto Snbaopago B obnactu
MCMOMb30BaHWA CaMblX Pa3fINYHbIX BbICOKOIKOMOIMY-
HbIX 1 3HepProadPeKTBHbIX TEXHONOTUIA, OCOOEHHO Tak
Ha3blBaeMbIX «MACCMBHbIX». JTO PACNpPOCTPaHeHHoe
3abnyxfeHve, YTO B XONIOAHOM K/iMMaTe 3aTpatbl Ha
oTOMNneHne 30aHVs COCTaBAAIT GOMbLUYI0 YacTb IKC-
NyaTaLMOHHbIX PAaCXOAO0B. B cTpaHax C UCKMoUMTeNbHO
YapKMM KNMMATOM 3Heprosatpatbl Ha OXMAXAeHue 1
BEHTUNALMIO MOCTPOEK 3HAUNUTENbHO Bbiwe. Mo3Tomy

B K&X[OM KOHKPETHOM Cllyyae apXUTEKTOP U UHXeHe-
pbl JOMKHbI NPOAYMbIBaTb MaKCManbHO MOAXOAALLYIO
JaHHOMY MecTy cuctemy GyHKLMOHNPOBAHMNA U XKIM3He-
obecneyeHns 38aHUA. YUnTbiBas BO3MOXHOCTU COBpe-
MEHHOW CTPOUTENIbHON UHAYCTPUW, UCMONb3YA CaMble
repepoBble MeTofbl 06CTyKMBaHUA NOAOOHBIX CUCTEM,
B Poccun 6ygeT upesBblualiHO BbIFOAHO U 3PHEKTUBHO
BO3BOAUTH 3[aHNA C YYETOM STUX HOBEMLINX TEXHOJIO-
rin. Hapo Tonbko o6pallath BHUMaHWe 3aKa3uvka Ha
TO, UTO 3AaHNEe HEOOXOAVMO He TOMBKO MOCTPOUTb, HO
N 3KCNNyaTnpoBaTh C Bbirogor. OnATb TOT Camblil CITy-
Yal, Koraa apxXuTeKTop MOXeT 1 [O/MKEeH BOCMUTbIBaTb
nogen, ybexxaaTb nx BbIOMPaTh Nlyyllee U3 BO3MOMXHbIX
NPOEKTHbIX peLeHniA. A npecca AoMKHa BAVATb Ha STOT
BbIOOP, B TOM YmMCrie 1 B 0651aCTV apXUTEKTYPbI.

Hackonbko coBMecTumbl, Ha Ball B3rnAp, HoOBell-
WIMe TEXHOJIOrNM 1 COBPEMEHHas 3CTeTMKa C UCTo-
puyecKol ropoackon cpepoin?

YAa06HO OTBETUTb Ha 3TOT BONPOC Ha NprIMepe pacckasa
0 Halem 3aHnn B MunaHe, KOTopoe PeKOHCTPYyNpoBa-
NOCb MO 3aKa3y n3BecTHo obyBHOW dupMbl Geox Kak
ee wWrab-KkBapTMpa. 3naHne BblAepKaHO UCKIIOUUTENb-
HO B COBPEMEHHOW CTWUJIMCTUKE, B HEM HET uctopuye-
CKW CTWIM30BaHHbIX fleTanei. VI aTo HecMoTpA Ha To,
YTO OHO PacrosioKeHO B OJHOM KBapTane OT MioLla-
an [lyomo, roe Haxoautca MunaHckuidi cobop, nocTpo-
€HHbIN B FOTMYECKOM cTnne, N NpakTnyeckn pagom C
OfOHOWN 13 3HAaMEHUTbIX NOCTPoeK bpamaHTe, Bennkoro
MacTepa 3noxv BozpoxaeHusa. 3acTporiKy OKpy»KatoLLmx

TAO Finance Center
Office Tower, Crambyn,
Typuua
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Nurol Caglayan Tower,
Crambyn, Typuusa

KBapTasioB TOXE COCTaBNAT pasHble 34aHNA NPOLUbIX
anox. Mo3ToMy eguHCTBEHHBIM CMOCOOOM [aTb onpe-
JEeneHHbIN OTBET «AyXy MecTa» WU OTpasvTb WUCTOPUID
B Hallell COBPEMEHHOI MOCTPOliKe ObiNo MCMonb30-
BaHWe LBETOBOW ManuTPbl, NpuUCyLleii GONbLIMHCTBY
NCTOPUYECKMX 3AaHNI OKPYxKeHnA. OfHOBPEMEHHO Mbl
XOTenu caenatb «ablwawmniny dacag, Tak Kak rnaBHbIN
neBu3 Geox — «O6yBb Bcerga AbiwnT». OTYACTU 3TO
nrpa 1 npmBaAsKa K COBpEMEHHOMY Ha3HauYeHIo 3aaHns,
HO BMecCTe C TeM, 3TO BMOJIHE MparmMaTuyHoe Hamepe-
HKe paLroHaNbHO UCMOb30BaTh HoBellMe dacagHble
TEXHOMNOr K, NO3BONAOLLME YMEHBLUNTbL SHEPro3aTpaTbl
Ha BEHTUNALNMIO U KOHAULUMOHMPOBaHue. B pesynbraTte,
NCTOPWA B HalleM NpoeKTe NPUCYTCTBYET B BUAe nep-
boprpoBaHHbIX PacafiHbIX MAUT Pa3fIMYHbIX OTTEHKOB
3eJIEHOTO, XENTOro, 6GPOH30BOrO 1 KOPUUYHEBOTO — T. €.,
LIBETOB, NPUCYLIMX GOMNBLUMHCTBY 3AELUHMX CTapbIX 34a-
HWUA pa3HbIX 3MOX. A COBPEMEHHOCTb B 3Tom dacage
NPOYNTLIBAETCA KaK B 06LLEN NPOCTOTe N reoMeTpuy-
HOCTU 06pasa, Tak U B MOOWIBbHOCTW €ro oTaenbHbIX
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yacTel, B UCMOMb30BaHUN Tex e nepdoprpoBaHHbIX
nnut dacaga, obecneurBalOLWMX MaKCMManbHYIO ecTe-
CTBEHHYIO BEHTUNALMIO 30aHUA B 3aBUCMMOCTMN OT KOH-
KPEeTHbIX MOTPEOHOCTEN 1 CUTYaLIK.

Kak Bbl OTHOCMTECH K MOHATUIO CTU/IEBbIX pa3nu-
YN B COBpeMeHHOW apxutektype? Yto anAa Bac
3HauyaT cTunb U Mmopa? HackonbKo 3TW NOHATUA
aKTyanbHbl cerogHaA?

Ha mon B3rnag, NOHATUA CTUNEBbIX Pas3NYNn He
0COBGEHHO aKTyasibHbl B Hawuy AHW. ApXuUTeKTop, Kak
npaBuo, paboTaeT C TEMU TEXHONOTMAMU U MaTepura-
namu, KoTopble JOCTYMHbI AN1A HEFO B MOMEHT PaboThl.
Be3ycnoBHo, cka3biBaeTcsA pa3nnyHas apxmTeKTypHas
MOAa — Ha UCMONb30BaHME TEX U MHbIX MAaTEPUANIOB,
obpalleHne K APKMM LBETOBbIM KOHTpAacTaM, Kak B
nocsiefHMe rogbl, WM BblHECEHME OTAENbHbIX feTa-
new Ha ¢acagbl B KauecTBe 4eKOPaTUBHbIX 3IEMEHTOB.
Ho, nonarato, Kaxkgoe peLleHne apxmTektTopa LOMKHO
6bITb 06YC/IOBNEHO MHOXECTBOM (YHKLMOHaNbHO-
3cTeTnYecknx GpakTopos. A cnenoe ciefjloBaHne moge
VAN XKenaHne BbIAeNNTbCA caMo Mo cebe He MPUHOCUT
Xenaembix pe3ynbTaTos.

N Tem He meHee, B pasHoe BpemsA Bbl pa6oTanu B
pasfNYHbIX apXMTEKTYPHbIX CTUAAX. Y Bac ecTb
NoCTPOIiKN, KOTopble uccnepoBaTen mornu 6bi
NPUYNCANTDL U K MOCTMOAEPHU3MY, U K Xall-TeKy,
” K nosgHemy mofepHusmy. Yem Bbl 06bACHUTE
TaKkoe pasHooGpasue B cBoem TBopyecTBe?

ApX1TEKTOpP AOJKEH BbipaxaTb cBoe Bpems. A $popmbl
N TEXHONOrnY BTOPUYHBI. He Hy>XHO dopmanbHo npu-
BA3bIBATbCA K KNaccvke. A oyeHb /06N 1 yBaXkalo
MHOFMX MacTepOB MPOLLOro. VX HyXHO u3yyaTb, a
He KOnMMpoBaTb. Ha cerofHALWHIOW0 apXUTeKTypy Bnu-
AeT punocodua CoBPEMEHHOW >KU3HU. APXUTEKTOP
AOSKEH OTpaXkaTb 3TO BUAEHME U YaCTUYHO MPOrHo-
31POBaTh, HACKONbKO BO3MOXHO. Kpome Toro, y Hero
06a3aTeNIbHO [JOMKHO NPUCYTCTBOBATb CTPEMIIEHME K

3KCMepPUMEHTY. [03TOMY He HY>KHO 60ATbCA NCMONb30-
BaTb HOBble TexHonoruw. Ecnv B obuein ngee Bce npo-
OYMaHO, TO 1 COBPEMEHHbIX MHXXEHEPHbIX, KOHCTPYK-
TOPCKUX pa3paboToK He CTouT onacatbcA. NoaTomy
OUYEHb BAaXXHO YUYUTb MOJIOABIX APXUTEKTOPOB HE TOMb-
KO MCMOJIb30BaHMIO TEX UJIN MHbBIX TEXHOJOT I, CNOCo-
60B 1M METOAOB MPOEKTUPOBAHMSA, HO U MOHUMAHUIO
yenoBeyeckow ncuxonorun. Begb apxutekTop, NoBTO-
pto, paboTaeT ansa nofei U B KAKON-TO CTeNeHn mMofe-
JIMPYET UX >KN3Hb B MPUAYMaHHbIX MM NMPOCTPAHCTBAX.

Ecnu 6b1 y Bac 6biy1a BO3MOXKHOCTb peannsoBaTtb
meuTy, YyTo 6bl1 Bbl NocTpounu? Xorenocb 6bl YTo-
TO ocobeHHoe caenaTtb B Poccun?
1 6bl XOTEN NOCTPOUTL HOBOE XWibe AJiA Nogei. [loma,
roe um 6bi10 6bl NPUATHO M YROOHO XMTb MHOrMe
rogpl. B pa3nnyuHbix HaWmWX 3gaHnAX, y>Ke Noce Havyana
SKCMAyaTaumu, Nogu NprvBoAWAM CBOMX OGNU3KMX Ha
SKCKYpPCWM, C TOPAOCTbIO NMOKa3blBaNy NOMeLLEeHNs, rae
OHU paboTatoT. MHe 6bl xoTenocb 1 B Poccnn co3patb
YTO-TO TAKOE, YTOObI XKMBYLLME UK paboTatoLme B 3THX
CoopyXeHusx nogn 6binn poBonbHbl. Ona Mocksbl
A Obl NPefnoXun Kakon-HUOYAb BapuaHT BbICOTHOM
oduncHON 6GawHK, CBOEOOPa3HbIN KOPMNOpPaTUBHbLIN
CUMBOJ1 B HOBEMLUIMX MaTepurasnax u KOHCTPYKLMSX.
Ewie MHe 6b1110 6bl MHTEPECHO NOYyYacTBOBaTL B NPO-
rpamme no noarotoeke Onumnuincknx nrp-2014. Hawe
610p0 y4acTBOBASIO B MPOEKTUPOBAHUN 1 MOAFOTOBKE K
3uMHUM Vrpam B TypuHe. [T03TOMY Mbl He MOHACTbILIKE
3HaeMm, YTo B GOMbLIMHCTBE Cly4yaeB MpPU MNPOEKTu-
poBaHMM AnsA NOAOGHbIX MeponpuATAA BCe AyMaloT
TONbKO 0 camux Mrpax, o Heo6xoAMMOCTY MONTHOLEH-
HOro GYHKUMOHMPOBaHWA 34aHUA U KOMMNEKCOB B
nepvog camon Onumnuagbl. A nvwb NOTOM HaunHaloT
npricnocabnueath MX NOA HOBble HYXKAbl. B nocneaHue
HEeCKONIbKO AecCATUNETUI TOMbKO NPOeKT npeobpaso-
BaHMA bapcenoHbl, npuypoueHHbin K Virpam 1992 roga,
Jan nonoXuTenbHble pe3ynbTaTbl B FpagocTpouTenb-
HOM OTHOLLEHNW. Bce ocTanbHble NOMbITKA U3MEHUTb
rOPOACKYI0 TKaHb C YYeTOM CTPOMUTENbCTBA 6OMbLIMX
CMOPTMBHBIX COOPYXEHWU He NPUHECHN OLyTMMOro
ycnexa. A A 6bl xoTen nopaboTaTb Haj co3faHuMeM

TakoW MepcnekTMBHON ANA mocnenyiolen obblYHoM
XM3HW FOpPOXKaH CUCTEMbI MAAHUPOBKY U Npeobpaso-
BaHWA ropoAa, npvHumatoLero Onumnuagy.

Mpuxoannocb M BaMm NPOEKTUPOBaTb BbICOTHbIE
3paHua ana Poccun? U kakoBa cyab6a nofgo6HbIX
npoeKkros?

Y Hac 6b1n1 6onbluon NpoeKT ana HuxHero Hosropoga,
roe npeanonaranca cepbesHbll rpafoCTPOUTENbHDIN
MacluTab BULOU3IMEHEHWS FOPOACKON 3acTPonKn. Tam
Mbl MPEASIoXKUIN HOBble BEPTUKaNbHbIE aKLEeHTbl B
BuAe Tpex 6alleH Ha 3HaUMMOM rOPOACKOM yyacTKe —
CTpenke n cepbesHyo MoLEePHU3aLMIO NPUIeraroLmnx
XUnbix KBapTanoB. Ham 6bifo MHTepecHo pellaTtb
TaKoW 60JIbLLION KOMMIEKC rPafoCTPOUTENbHbBIX 33Ja4
B YCJIOBUAX BaLLEro KMmaTa U BO3MOXHOCTEN CTPOU-
TesIbHOro Komnekca. Ho 310 He peann3oBaHo.

Ecnu 6b1 y Bac 6b11a BOSMOXHOCTb JaBaTb COBETDI
MOCKOBCKOMY MpaBuUTeNnbCcTBY B ob6nactu apxu-
TEeKTYpbl U FOPOACKOro NIaHNPOBaHMA, YTO Gbl Bbl
NnocoBeTOBa/NM cAenaTthb B NepBYylo ouepeab?

A1 6bl HacTavBan Ha NpUMeHeHWUN ctaHgapToB LEED Bo
BCEX KPYMHbIX POCCUACKUX MpoeKTax. M nocteneHHO
caenan Obl 3TW CTaHZAPTbI 06A3aTeNIbHBIMU A BCEX
3acTponwmkoB. Ewe npopomxan 6bl pa3BuBaTb CeTb
NErkoro Ha3eMHOro TPaHCNopTa, MakcMMasibHO YBenu-
Y1 KONMYECTBO 3e/1eHN, 0COBEHHO B >KUIbIX KBapTanax.
W, no BO3MOXHOCTW, CTpoun 6bl MEHbLUE OrPOMHBbIX
XKWIbIX JOMOB — CBOEOOPa3HbIX MUENMHBIX COT — B MOJIb-
3y 6oree pa3HOOOPA3HOIO MaNoO3TaXKHOTO CTPOUTENb-
cTBa. B cammx gomax cnefyeT Mcnonb3oBaTb TOMbKO
Camble BbICOKOKaUeCTBEHHble TEPMOOKHa 1 nepeaoBble
TEXHONOrMU Ans nyydwein oblen Tepmomnsonsaymm daca-
[0B. B MoemM NOHVMaHWK, rApMOHUYHO CTPOUTb B COOT-
BETCTBMU C KJIMMATUYECKMMU OCOBEHHOCTAMY KOHKPET-
HOro MecTa — 3TO, MO BO3MOXXHOCTU, Masio pacxofoBaTb
1 MHOTO COXPaHATb — SHEPrv 1 NPOYNX PECYPCOB — NpU
CTPOUTENbCTBE U OCOOEHHO MPY JanbHENLLEeN SKCrya-
Tauumn 3aaHuin. Bnpoyem, Bce 3TU COBETbI NPUMEHUMbI
He TONbKO K MOCKOBCKOW apXUTEKTYPE, HO 1 A CTPOU-
TenbcTBa no Bcen Poccnn. M

W IWAN TR TR
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TAl Tower, Crambyn, Typuus

nexkabpb/aHBapb BblcﬂTM 43



|pakypcbl

44

Bblc"]!!hlﬁ ﬂeKaépb/HHlB'apb

MoCTOAHHO yBENMUMBalOLLEeCA HaceNeHre NIaHeTbl, POCT fedpurumTa 3eMan 1 ee CTOMMOCTM NMPUBENN K TOMY, YTO
XUNbe C BbICOKOW NAIOTHOCTbIO 3aCeNeHns yxe CTano Ha CerogHAWHNN AeHb HOPMOWA. BceoxBaTbiBatoLme NPUHLMMbI
rpPafoCTponTENbCTBA, Pa3paboTaHHble Jle Kopbio3be, MHOTO pa3 NpUMeHANUCh AN robanbHOro NepeocMbICIEHNA
rOpPOACKOro NPOoCcTpaHcTBa. [py 3TOM BbICOTHbIE 34aHUA MPUXOANIN HA CMEHY MeHee BbIrOAHON Mano3TaHON
3aCTPOIKe C BbICOKOW NOTHOCTbIO 3aceneHus, Npeobpa3oBbiBas €e COrNacHO HOBbIM NPUHLMNAM NAaHMPOBaHUA,
OPUEHTPOBAHHBIM Ha ObICTPOE SIKOHOMUYECKOE Pa3BUTHE. HeCMOTPSA Ha CyLiecTByioLlee MHEHMWE, YTO BbICOTHbIE
3[aHUA He CIMLIKOM KOMQOPTHbI /19 MOCTOAHHOIO NPOXIMBAHWA, OHU, TEM HE MeHee, NO-NMPEXHEMY HaXOLAT
NPVYMEHeHNe NP peLieHnr Npobnem nepeHaceneHHOCTU 1, CIef0BaTENbHO, UMEIOT BOJbLLYI0 SKOHOMUYECKYIO
OTZauy B KOMMNPOMWUCCHBIX YCOBUAX FOPOACKOrO NPOCTPAHCTBA. YUnTbiBas 3HAKOBbIN XapaKTep BbICOTHbIX OaLleH,
OHU TaKXe ABNAITCA CPefCTBOM YTBEPXKAEHUA BNACTV U NPeCTXa KaK AnAa OTAENbHbIX IMYHOCTEN, TaK U KPYMHbIX
KOMMaHWM, rpynn nam accoymaumin.

MaTepuanbl NpeAocTaBneHbl apXUTEKTypHbIM Bropo Broadway Malyan

nA TOro u4tobbl HeWTpanusoBaTb
HeraTvBHble MOC/AeACTBUA XKU3He-
[eATEeNbHOCT BbICOTHBIX 3[AaHWIA,
apXUTEeKTOpbl CTapalTca NpuaaTtb
UM GOpPMBbI, CMOCOOHbBIE FAPMOHN3M-
poBaTb MPOCTPaHCTBO BHYTPW obbeKTa. ITO cTano
Hayasiom HOBOW BeXWU Pa3BUTUA BbICOTHOFO CTPOU-
TeNbCTBa: Beflb MCTOPUYECKN HeboCKpebbl Bocnpu- ;
HUManucb He 6onee yem repmMeTMYHO 3anevyaTaH-
Hble KOPOOKYM C KOHAMLMOHEPOM BHYTpU. Bce valye |
B MPOEKTbl BK/IOYAOTCA TaKuWe 3NeMeHTbl naHA-
wadTHOro An3anHa, Kak o3eNneHeHHble CMOTPOBble
NAowWanKkn N PacrnosioKeHHble Ha 3HAYUTENbHON
BbICOTE Cafbl, 3@ CYET KOTOPbIX CO3JaTeNn BbiCOT-
HbIX 34aHUN CTPEMATCA M3MEHUTb TPaAULMOHHOE
BOCMPUATHE X NINLLb B KAYECTBE ryCTO 3acefleHHbIX
«MypaBelHunKoB». [lpefocTaBnasa 6onee NPUrogHyto
ONA KU3HM cpefy obuTaHuA, HebocKpebbl OAHO-
BpemMeHHO obecneynBaloT ropop niowaaamm ana
pa3melleHna o6beKToB coumnanbHol NMHOPaCTPyK-
Typbl. BbicOTHble 3aHMA cTaHOBATCA OpeHAoMm, a
npecT U KoMGOPTHbIN 06pa3s XKM3HW, KOTOPbIN
OHU npepanaraT MoAAM, CTPEMAWMMCA K ycnexy,

KomnaHwua Broadway Malyan n3sectHa BO MHOTMX
cTpaHax 6narogapa MHOrOUMC/IEHHbIM NPOEKTaM
1 Harpagam, B TOM YKcrle 3a coLmanbHoe CTpo-
NTENbCTBO U rpafoobpasyiolime 0ObEKTDI.
OcHoBaHHasA B 1958 rogy,

OHa BXOAUT B YMCNO 25 CaMbIX N3BECTHbIX

B MUPE apXUTEKTYPHbIX KOMMaHWIA.

Broadway Malyan HacunTbiBaeT oKoso

500 pervoHanbHbIX 3KCNepToB, paboTaloLmx B

ee 15 oducax no Bcemy mupy, ot CaH-Mayny fo
LlaHxas, Mo TakMM HanpaBeHNAM, KaK apXUTeKTy-
pa, rpafloCcTPONTENbCTBO, NaHAWAGTHBIN

1 3KONOTNYECKNIN An3aliH, PEKOHCTPYKLMA

1 CO3AaHNe NHTEPbEPOB.

OyHKUMOHanbHoe
nenexHuve 6awHn TayHxaycbl
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CTanu onpepenAwWVMNA YyepTamy 3TUX MPOEKTOB.
Mpu 3TOM NHBECTOPbI BCE Yallle NPUCYLWMBAOTCA K
coBeTaM MapKeTOoJIOroB BKNaAblBaTb AEHbIV B CTPO-
UTeNbCTBO TaKOro XKWJbA Knacca JIoKC.

OfHUM 13 NPOEKTOB, B OCHOBY KOTOPOrO Jiernn
MMEHHO 3TU paKTopbl, CTan 53-3TaKHbI SUTHBIN
Xunon koHgomuHumym Milano Residences, pacno-
NOXeHHbIN B LeHTpe ropoaa Makatu, QuannnuHsol.
PaszpaboTaHHaa no 3aka3y OAHOWN U3 KPyMHeMWnx
B A3um puentopckux ¢éupm Century properties
N CNpOEeKTMPOBaHHAaA MeXAYyHapOAHOW apXuTek-
TypHOi KomnaHuein Broadway Malyan, nmetowei
60NbLWOK ONbIT FPafoCTPOUTENbCTBA 1 AU3aliHa
WHTEpPbepPOB, 6allHsA BKOYaeT B 06LIeN COXKHOCTU
336 Xunbix 6110KOB C TMOKOW NNaHMPOBKON. 3nech
6ynyT Kak Hebonblume OfHOKOMHaTHbIE KBapTHpbI,
TaK M YeTblpeXKOMHaTHble KCKJII03UBHble anapTa-
MEHTbI, @ TaKXe NeHTXayCbl, TayHXayCbl U MPOCTOpP-
Hble KBapTUPbI C KPbITbIMK BepaHAamu. Mofo6HbIN
Habop MpupgacT pasHooO6pa3Me XWUbIM dTaxkam 1
nNpuBMieYeT XWUNbLIOB C Pa3IMYHbIM MaTepuanbHbIM
[OCTaTKOM.

Mpn pa3paboTke NNaHWPOBOK KBapTup ocoboe
BHUMaHVeE yAensanocb 3KCMnayaTalMoOHHON rnbKocTu
BHYTPEHHUX MOMELLEHMWI, CMOCOOHbIX YyAOBNETBO-
pUTb 3anpocbl Kak OAHOTO »Wiblia, Tak U CEMeNHOMN
napbl unn 6onbluo cembur. To €CTb, rPYMMbl XKUMbIX
NMOMELLEHMI MOXHO TpaHCPOpPMUPOBaTb Kak Mo Bep-
TUKaNbHOMN, TaK 1 MO FOPU30OHTaNbHOM OCU, — B COOT-
BETCTBMMN C SKOHOMMNYECKUMU, MPOCTPAHCTBEHHbIMMN
1 couymanbHbIMW NOTPeGHOCTAMM X obuTaTenein.

C uenbio co3AaHUA YHUKaANbHOM WUHTErpMpoBaH-
HOW apXMTeKTypbl, KOMGOPTHOro naHAwWadTHOro 1
WUHTEPbepPHOro An3aliHa 6alHn kKomnaHua Broadway
Malyan pa6oTana B TeCHOM COTpyAHMYeCTBe C
Versace group. [lepeocmbicneHne TpaguuMOHHON
UTanbAHCKON apXUTEKTYpPbl, €e N30LWPEHHbIX KOM-
MO3ULMOHHbBIX PELIEHUN N OTKPbITbIX MPOCTPAHCTB,
a TakXe BKJIlOYeHUe abCTPaKTHbIX PUCYHKOB 1
bopm, ABRAWMXCA 3HaKOBbIM OpeHAOM U3BeCT-
Horo [loma mofibl, MOMOT/I0 PeLNTb NOCTaBNEHHYIO
3agayvy. JTOT nepBbii B A3/ POCKOLIHbIA XUON
KOHAOMMHUYM CTaHeT TakXe MprMepoMm co3faHuA
CTUNbHBIX UHTEPbEPOB, YTO [ONIKHO NPOOYAUTL Y
nokynaTenenm MHTepec K AU3aliHEPCKOW oThenke
CBOEro XWbA.

OTKpbITble NMPOCTPAHCTBA nJowagen n obwup-
Hble NIOAXWW, MpUCYWMe UTANbAHCKMUM FOpoAam,
nepeocMmbIC/ieHbl B MPOeKTe NO BepTMKanu: OHU
npuHYMaT GopMy BbICOTHbIX Teppac U cafjoB, Ha
KOTOpPbIX pa3melyaloTca 6accelHbl, TpeHa)KepHble
3a/bl, XaMaM- 1 Cna-LeHTpbl, 6apbl 1 KNHOTeaTpbl.
3TN 06beKTbl coumanbHON MHGPACTPYKTYpPbl OXBa-
TbIBaloT BeCb 06beM 34aHusA, co3fasas Ana Kutenemn
mecTa oOLWecTBEHHOro B3aVMMOAENCTBUA, aKTUB-
HOro oTfblXxa M CMOKOWHOro cosepuaHua, Hapapy
C BO3MOXHOCTbIO HacnaxAaTbCA MaHOPaMHbIMM
Buaamm Makatu.

Tema OTKpbITbIX NPOCTPAHCTB HAaXOAUT CBOE MPO-
JoKeHNe B pAfe KOHCTPYKTUBHbIX OCO6EHHO-

-}

CTeN, UHTePNPeTMPYIOWMX Takon TPagULUNOHHbLIN
3NeMeHT apXMTEKTYpPbl UTaNbAHCKUX BW 3MOXU
Bo3poxaeHunsa, kak noaxxmu. OHM BbICTYNalOT B Kaye-
CTBE «HApPYXHbIX KOMHaT» KOTOpble MMEKTCA B
Ka)kaoM ynnekcHom Xunom 6noke, obecneumsas
nx obrTatensam JononHuTenbHoe obLee NpocTpaH-
CTBO 1 MO3BONAA Pa3MecTUTb JoMallHNe 6acceliHbl
Ha CABOEHHbIX Teppacax.

leomeTpunuecKkmnin 3Mraaroob6pasHbiii pPUCYHOK rpe-
Yyeckoro meaHzpa [eKopaTUBHOW BA3blO BbeTCA MO
BepTuKanu ¢pacana, BU3yasnbHO COeJVHAA NIOAXNN 1
Teppacbl B HENPEpPbIBHbIN Y30P N3BECTHOIO IOroTU-
na Bepcaue (Versace), xapakTepHbIil anAa Knaccuye-
CKNX PUMCKNX robeneHoB 1 Kepamunkm. 3Ta Aekopa-
TMBHaA 0cob6eHHOCTb dpacafa He TONbKO CBA3bIBaET
MeXay coboin ero oTaeNbHble 3IEMEHTbI, HO U CNly-
XWUT 3HAaKOBbIM OPUEHTUPOM MECTHOCTU B HOYHOE
BpeMs 3a CYeT MOACBETKU, NpeBpallatoLlen bawHto
B CTUM30BaHHbIN MasAkK. 3aBeplleHne NTanbAHCKON
TEeMbl HaX0AUT ce6s B 0GOPMIIEHUN UHTEPHLEPOB 1
06LeCcTBEHHbIX 30H, 06CTaBNEHHbIX Me6esbio 3TOro
6peHpa.

Mpu NpoeKkTMpoBaHMK GaLIHN M3HaYanbHO Npej-
yCMaTpMBanocCh BKJIOYEHNE MOLHbIX N aKTyanbHbIX
CerofiHA 3N1eMeHTOB 3KOJIOrMYecKoro gmsarnHa. 310
NoBNeKno 3a cobol CTPOrnin 3KoNornYeckuin aHa-
N3, HanpaBJfieHHbI Ha OLEHKYy TemMnepaTypHoOro
1 BIaXKHOCTHOFO peXxuma BO3AyXa, CTEMEHU OCBe-

nexkabpb/aHBapb

BbICOTHbIE

47



|pakypcbl

48

BbICOTHBIE

LWEeHHOCTM 1 HarpeBa dacafos, a TakkKe rofoBOro
KonnyecTBa ocapkoB. B pesynbrate 6bina co3paHa
dopma 3paHuA, Hamnydwmm obpa3om pearupyio-
WasA Ha KnMMaTuyeckre GakTopbl 3TON MECTHOCTH.

CooTBETCTBYIOIWAA OpMEHTaUMA B MPOCTPaHCTBE
CMArYaeT COMHEeYHbIN Harpes 6allHU, a PoNib «JKO-
noruyeckoro Oydepa» wurpaet ee LeHTpasibHoe
AAPO, B KOTOPOM Pa3MeLlaloTCA UHXKEHEPHbIE KOM-
MYHUKauuu. BbicTynawwme nanTbl MeX3TaXKHbIX
nepekpbITUii obecneunBaloT HeEO6XoaMMOe 3aTeHe-
HUe, TOrAa Kak BbICOKME W y3KMe BEPTUKaNu 3Taxen
CO3JaloT YC/I0BMA ANA XOPOLIEro ecTecTBEHHOro
OCBELLEHNS U BEHTUNALUWU XUMbIX MOMELLEHUN.
SHeprocbeperawowue ocBeTuTesibHble nNpubdopbl
n obopynoBaHue, HapAaay C naHawadpTHbIM O3e-
NeHeHWeM KpbIWK, MO3BOMAT YMEHbLWUTb CTOK
JOX[eBoW BoAbl, cObMpan ee n nepeHanpasnsAs Ha
opouleHue pactutenbHocTh. K Tomy e, TBepable
NMOKPbITVA OTKPbITbIX 30H 6bININ 3aMEHEHbI yyacTKa-
MW CMELIAHHOTO O3efIeHeHUs, NPEenATCTBYIOW MMM
nornoweHuto 3paHnem Tenna. CHuxeHne 3¢pdek-

oekabpb/aHBapb

Ta NOKaJbHOro MeperpeBa TakXe CHUMaeT 4acTb
Harpysku Ha CUCTeMbl OXJIaXKAEeHWA, YTO YMEHbWUT
3HepronoTpebneHve, a 3TO BaXKHO Ans YCTOMUYMBO-
ro pa3BUTMA COBPEMEHHOIO ropoaa.

Milano Residences - 3To He TONbKO 3HAKOBbIN
OPUEHTUP, HO N OCHOBHOE 3JaHue MHOroLeneBoi
3acTtponkn Century City, obwenn nnowapbtio 4,8
ra, Kotopas NMOMUMO 3TOW SIUTHOWN XWUNON GallHW
BK/toYaeT odncHOe 3[aHMe, COBPEMEHHbI Meau-
LMHCKUI UeHTp Ana 60NbHbIX grabetom (IT-ueHTp)
n Toprosbint kKomnnekc. Century City pacnonoxeH B
camom cepaue «MoMA», unn coppemeHHoro Makatu,
- paioHa MaHwunbl, ctaslwero ansa UAnNNNVH HOBbIM
3MNMLEHTPOM KOMMepL MM U TOProBAN.

3acTporika BHeceT CBOW BKJaj B paclwupeHune
MHOPACTPYKTYpbl, Tak Kak cloga BKtodeHa Piazza
Milano - nnowaab 3naAuNTUYECKON ¢GOpMbl, Ha
KOTOpOI pacnonoxatca ambuTteatp OAna BeyepHUx
cnekTaknein, a Takxe BogHble 06beKTbl — ANA 3cTe-
TMYEeCKOro co3epuaHus 1 oxnakaeHns so3gyxa. 310
o6lecTBEHHOE NPOCTPaHCTBO byaeT npeacTaBnATbL

co60l OAUH M3 OCHOBHbIX 3/IEMEHTOB 3aCTPOWKU
Century City, BOKpyr KoToporo pasmectaTtca Kade,
pecTopaHbl, 6apbl 1 06bEKTbl PO3HUYHO TOPrOBAU.
«JTa MNOCTPONKa CTaHEeT Ba)HOW BexXoun B yepepge
3HaKOBbIX MPOEKTOB 3/IMTHOIO BbICOTHOIO XWMbA,
pa3paboTka KOTOPOI OCHOBbIBaNacb Ha pPasHOCTO-
POHHMX HaBblKaX, 3HAHUAX U OMbiTe Halel Mexay-
HapOAHOM rpynnbl 3KCNepTOB-An3anHepoB. [IpoeKkT
OEeMOHCTPUpPYeT BO3HMKaloLWe HOBble TEHAEHUUN
co3pgaHna B A3MM POCKOLWHbIX KOHAOMUHWYMOB
roCTMHWYHOrO TUMNa, C yaobcTBaMn GyTUK-OTeNsa 1
ycslyraMu KOHCbep»Ka, YTO CTaHOBUTCA NPUBbIYHOWM
NPaKTUKON ANA BbICOKOKAYECTBEHHbIX »KUJbIX KOM-
NIeKCOB B PervioHe U MOBbIWAET POSb JIIOKCOBbIX
6peHAoB, yBennunBaa LEHHOCTb CO3/laHnA Nofo6-
HbIX MOCTPOeK AnA nofen, Befywmnx KoOMGOpPTHLIN
o6pa3 KM3HW, — TFOBOPUT AMPEKTOP KOMMaHuu
Broadway Malyan npodeccop [xeiicoH MNomepoi
(Jason Pomeroy). — MpoekT Milano Residences nopa-
TBEpPXAaeT BaXHOCTb TOro, YTO MOSIAPHbIE CUbI,
Takue Kak CTulb M3BeCTHoro 6peHfa u Tpebo-
BaHMNA 3KOJIOTMYECKUX TEXHOMOMUN, YacTo MOTyT
He TOMbKO COCYyLEeCTBOBaTb B OAHOWN MOCTPOIIKe,
HO W AOMNONIHATH W ypaBHOBeWWBaTb APYr Apyra.
Milano Residences KakeTca MHe yaayHbiM Mpu-
MepOM YCMeLHOro nepeocMbiClIeHNA POCKOLIHOIO
CTUNA XKN3HW KaK ANA XUBywmx B A3um, Tak 1 3a ee
npepenamu». CtpoutenbHble paboTbl yxe BeayTCs,
npuuem 6onee 80 MPOLEHTOB KBapTUP YyXXe Npo-

daHbl. [poeKkT nnaHupyeTcA 3aBepwuTb K KOHUY
2015 roga.

PervioHanbHbIn gupektop Broadway Malyan v oteeT-
cTBeHHbIN aAnpekTop Milano Residencies, npodeccop
[>xeicoH MNMomepoit (Jason Pomeroy) ao nonyyeHns
cTeneHn maructpa B Kembpra)cKom yHUBepCH-
TeTe C OTIMUMEM 3aKoHuUn LLIKony apxuteKTypbl B
KeHTtepbepw. Ero nccneposaHue paccmatpusaet
COLManbHO-MPOCTPAHCTBEHHbIE GYHKLUM Teppac 1
CafloB, PacronoXeHHbIX Ha BbICOTE, B BEPTUKabHOMN
mogenu ropoaa XXI Beka. OH npogonmkaeT NpoBOAUTbL
1ccnefoBaHUs 3TON TeMbl B CBOEN HayyHoW paboTe.
C 2005 roga npodeccop MNomepoii 3aHMMancs
BOMPOCaMV SKOJIOTMYECKOro An3aiiHa B JIOHAOHCKOM
oduce KomnaHuy Broadway Malyan, a B8 2008-m
nepeexan B A31to HanauBaTb paboTy HOBOTO
CuHranypckoro otaeneHus KkomnaHuu. B 2010 rogy
OH OCHOBaJ CTYAWIO HAayYHO-VCCIIER0BATENbCKUX 1
ONbITHO-KOHCTPYKTOPCKMX pa3paboToK Npu Komna-
HuM Broadway Malyan (Broadway Malyan’s Research
and Development Studio), rpynna cneuvanvctos
KOTOpOWi 3aHMMaETCA BHEAPEHVEM TEOPETUYECKNX
pa3paboToK yueHbIX B KOMMepPUECK/e NMPOeKTbl B
MHTepecax yCTONYMBOro pa3BUTUA 1 UHHOBaLMIA. B
[IOMOJTHEHME K AOMKHOCTY OOHOTO 13 ANPEKTOPOB
CuHranypckoro odwca, [xeiicoH Momepoin untaet
NeKuun 1 MHoro ny6nukyetcs. OH siBNAeTcA aib-
IOHKT-NPodeccopom TeXHONOTNYECKOro MHCTUTYTa
Manya (Mapua Insitute of Technology) 1 novet-
HbIM Npodeccopom YHuBepcumteTa HoTTHrema
(University of Nottingham), a Takxe uneHom pefak-
LMoHHo Konnerny CoBeTa Mo BbICOTHbIM 30aHUAM U
ropofckon cpefie obutanusi (CTBUH).
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Manamu (Miami) pacnonoeH Ha nobepexbe ATNAHTUYECKOTO OKeaHa Ha loro-BOCTOKe

Onopugbl, B okpyre Maiamu-Leng (Miami-Dade), oduumanbHo cTaTyc ropoga noayuun
28 nions 1896 ropa. 310 oANH K3 Hanbonee BaKHbIX.$rHaHCOBbIX LeHTpoB CLUA. 3pecb
pacnonaraioTca opurcbl OONbLIMHCTBA MeXAYHAPOHbIX 6aHKOB, paboTalowwux B CTpaHe,
1 WTab-KBapTUPbl KPYMHbIX HAaLMOHANbHbIX 1.3apyOexHbIX KOMMAHWIA.

®oto AJIEKCEN NTIOBUMKMH (artalex.ru)
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B Manamun Haxopgsatca 9 3 10
CaMbIX BbICOKMX HE60CKpe60oB
wraTta ®nopupa. Cnncok
BO3rnasnseT orenb Four
Seasons, NogHMMaIOLLUNACA
BBbICb Ha 240 MeTpOB.
3AaaHue, NOCTPOEHHoe

B 2003 roay, pacnosyioXXeHo

B panoHe Brickel. OHO
SIBNSIETCS NIMAEPOM cpeau
Heb6ockKpe6oB LWiTaTa
dnopupa u 51-m no BbicoTe

- B CLLIA. BTtopoe mecto
cpeau ropoAcKuX BbICOTOK
3aHumaeTt Southeast Financial
Center (233 meTpa).
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B HacTosLlEee BpemaA upe3BbluaiiHO BbIPOC MHTEPEC K Cnocobam 3alumTbl JOMOB OT 3eMIETPACEHNIAM [Py X
CTUXUNHbIX 6eACTBIN. Be3onacHOCTb NOCTPONKHM B Cllyyae CTUXUIAHOTO GeACTBUA ABNAETEA CeliYac OfHUM

n3 Ba>|<|-|e|7|u.|'x BWI Npu NpMobpeTeHrn AOMOB 1 KBAPTUP B KOHAOMUHMYMaX. [InA TOFo; YToObI cenatb
OCO3HaHHbIABbI CpeAHecTaTUCTNYeCKNi NoTpeduTenb AOMKEH NMeTb YeTKoe NpeAcTtaBieHre O Pasnnumax
MeXy KOHCTPYKLMAMM, KOTOPbIe MOTYT BbITb CEICMON30NNPYIOLMMU, CENCMOKOHTPONMPYEMbIMU

N CENCMOCTOMKUMME
=

Martepuanbl npegoctaBneHsl komnanuel Nikken Sekkei
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®oto mach style lab

®oro SS Tokyo

ce 3TV TepMUHbI AaloT obllee npea-
CTaBneHne O CTeneHn 3aluTbl COO-
pyXeHusa oT 3eMneTpAceHuid, HO B
CTPOroM CMbICNle CnoBa, Mexay
HUMMW eCTb CyLIeCTBEHHbIE pa3nnumsa.
KnioueBon MOMEHT B MOHUMAHUWN 3TUX PasanNYnumn
COCTOUT B TOM, YTO MpPY 3eMNEeTPACEHNN HEKOTOPble
3NeMeHTbl KOHCTPYKLMMK 34aHWIA MOrnowaioT SHep-
rM0 TONYKOB.

B celicMOKOHTpONUpyembiX KOHCTPYKLUMAX Heob6-
XOAMMbIe YCTPOMCTBA, KOTOPble MOFNOoLWAloT dHep-
rnio 3eMneTpAceHns, pa3meLlaoTcsa Nnbo B BepxHen
yacTu 3aaHuA, NMBO Ha KaXAoM 3Taxe, nomoras
CHU3WTb BO3JECTBE TONYKOB 3€MJIM Ha MOCTPONKY.

CencmocTonKana KOHCTPYKLNA COOPYXKeHNA BO3BO-
ANTCA Ha OCHOBEe KapKaca C MOLLHbIMU OMOPHbIMU
KOHCTPYKUMAMMU 1 nonepeyHbiMy 6ankamu, KoTopble
CNocobHbI Bbiaep»KaTb BeC 3[aHUA B Cllyyae 3emie-
TPACEHWSA, XOTA BNOCNEACTBUM MOXET NOTpeboBaTbCA
PEeMOHT KapKaca.

Cencmomn3onupoBaHHble CTPYKTYpbl, HanpoTuB,
CTPOATCA C BUOGPOM3ONVPYIOWUMY YCTPOWCTBAMMN —
N30N1ATOPaMM, U3rOTOBNEHHbIMW U3 MIAKNPOBaHHOMN
CTann 1 BbICOKOAeMNMpPYIOLLEe Pe3unHbl, KOTopble
pasmMeLlalnTca B OCHOBaHUM 3AaHuA. B 3Tom cnyvae,
faxe Mpu MOLHbIX TONYKax, 3aaHNe MefneHHO pac-
KauMBaeTcs, OAHaKO npegmeTbl 06CTaHOBKM B Nome-
LWeHWAX BpAL n 6yayT nepeaBuraTbCcA UM napatb, a

BO3MOXHOCTb NOBpEeXAEHNA CaMOro CTPOEHNA CyLle-
CTBEHHO CHUXaeTCA.

CAMbBIV KPYMHbIA B MUPE CBUHLIOBO-
PE3VUHOBbIV U3OJIATOP
Kak [JonXHbl OblTb MOCTPOEHbl XWfble 3JaHuA,
YTOObI CNPABAATLCA C YacTbIMU 3emNeTpAcCeHnAMMN?
Kakne ctaHpapTtbl obecneuyat mm 6e3onacHoOCTb?
MocTapaeMcAa OTBETUTb Ha 3TW BOMPOCHI.

3paHne Capital Mark Tower (Tokuo, 2007) 6bino
CHabXeHO cucTeMON cencmounsonAuUNn, npepHa-
3HaYEeHHOW He TOMbKO ANA 3alUUTbl >KWU3HWU NOAEN,
HO 1 ANA COXPaHEeHMA UMYLLECTBa €ro BrajenbLes.
Y1o6bl MaKCMManbHO WCNOMb30BaTb AOCTOMHCTBA
CECMOV30/IMPOBaHHON KOHCTPYKLUUN Npu Bo3Befe-
HUN 47-3Ta>XHOFO BbICOTHOrO 3AaHWA, CreyuanncTbl

CAPITAL MARK TOWER
PacnonoxeHue: Tokno, AnoHunsa
HasHaueHue: xunbe
ApxuTtekTypa: Sato Kogyo Corporation, Nikken
Housing System

CraTyc: NocTpoeHo

Hauano crpoutenbcrsa: 2005
OKoHu4aHue cTpouTenbcrBa: 2007
Mnowaab sTaxkei: 99 980 KB. M
KonuuectBo 3taxeii: 47
KonuuectBo »unbix 6n10KoB: 869
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Camblii 6onbLoi B Mupe
n3onatop

BepTukanbHbin paspes
34aHuA

T

EEEEEEEREEREEREREEREER | 1171111‘1141"!1711?:13-"!

DT

.
i

komnaHun Nikken Sekkei pa3paboTanu coBeplieHHO
HOBOE CeicMOU30NAUMOHHOe npucnocobneHne gna
CYNepBbICOKUX COOPYXEHUN — camblii 6onblon B
MUpe U30NATOP M3 MHOFOC/IOMHON AemndupyioLlein
pe3unHbl CO CBMHLIOBLIM CepeYHNKOM B LieHTpe. Kak
NoKa3aHO Ha pUCYHKe 1, BHYTPEeHHME U Hapy>KHble
Yrbl ABOWHOW KapKacHON KOHCTPYKUMMW 3haHNA Nog-
JepXunBatoTca 24 KpynHbIMK N30M1ATOPaMK, YCTaHOB-
NeHHbIMY B KnacTtepax. imes 1,6 M B anameTpe, OHU Ha
CerofHAWHNN AeHb ABNAIOTCA CaMbIMW KPYMHbIMU B
MUpe. 3TV MOLUHENLLINE U30NATOPbI TakXKe OCHALLEHbI
cneumanbHbIMU CTaslbHbIMK MIACTUHAMU-KPbINbAMMU,
KOTOpble JONMXKHbI racuTb BUOpaLMio OT MOA3EMHbIX
TONYKOB, MPKAaBasa YCTONUMBOCTb CTPOEHUIo. Yrbl
3[aHNA TaKXe ycuneHbl pa3paboTaHHbIMKU «Mmeraba-
NOYHBIMU» CTEHAMW METPOBOWN TOMLMHBI, KOTOpPble
NPUHMMAIOT Ha Ceb6A OCHOBHYIO Harpysky CUcTeMbl
CEeNCMMYECKOW U30MALNK, a TaKXKe OCEBYIO Harpysky
3AaHuA. lonofHUTENbHO B Yriax TpeyrofbHo 6allHn
pacnonaraloTca N30ATOPbl MeHbLero pasmepa: 24 —
anametpom 1,5 m, 14 — gnametpom 1,4 m n 7 — gua-
MeTpoMm 1,2 M, a TakXe Nnoj CTPOeHreM paBHOMEPHO
pa3melleHbl YeTbipe yrnpyrve nofBUXHble OMOpPHble
KOHCTPYKLUN.

MHorocnoiHble pe3vHO-MeTannnyeckme onopbl co
CBVHLOBbIMU CTEPXXHAMMW MCMONb3YyI0TCA B CTPOU-
TenbcTBe yxe 6onee 80 neT v NpefcTaBnAT coboi
TEXHONOrNN, WNPOKO NPUMeHAEMble BO BCEM MUPE,
HO B AANOHMK OHY MONYUYUIN LUMPOKOE pacnpocTpaHe-
HMe ToNbKO nocne Benunkoro semnetpAaceHna XaHCWH
B 1995 roay. KnHeTnyeckasa sHeprua, BO3HMKaloLWaA
npu 3emneTpAceHnn, NepepaeTca K CBUHLOBON cepa-
LieBUHe Afpa, KOTopas npeobpasyerT ero B Tenso, pac-
ceuBas BMOpauMio Mo coopykeHuto. CBUHEL, MOXeT
6bITb 3M1aCTUYHBIM, MO3TOMY OH, TaK Xe Kak 1 pe3u-
Ha, Nlerko BO3BpallaeTcA K CBOeN MnepBOHayasbHOMN
¢$opme. 3TO CBOMNCTBO CBMHLIA MOMOTraeT KOHCTPYKLNN
CHWXKaTb Tak Ha3blBaeMble Pe30HaHCHble ABJIEHUSA,
KOTOpble MOTyT Bbl3BaTb HEOOPATUMbIE pa3pyLUEeHNS,
npovcxopsLyme B pesysnbraTe AIMHHOBOJIHOBbIX KOJle-
6aHWi, N CTaBWMWe B MocsiefHee BpeMA OObEKTOM
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HanbonbLell 03aboyeHHOCTU. Micnonb3oBaHme Takux
HOBbIX TEXHOJNIOTUA U KOHCTPYKUMI obecrneumBaeT
BbICOKUI ypoBeHb 6e30MacHOCTU 3TON MOCTPOMKMY,
HecMoTps Ha ee 60sbLLyio BbICOTY — 170 MeTpOB.

KpynHenwmm B mupe M30NATOP MpoLles OLeHKY
KauecTBa LleHTpom cTponTenbCcTBa 1 6bin yTBEPXKAEH
MUHUCTPOM 3eMNv, MHPPACTPYKTYpbl, TPaHCMOPTa 1
Typusma AnoHnn.

CBOBOJA AN3ANHA U MPOYHOCTDb
Wcnonb3oBaHre MoAo6HbIX YCTPOWCTB celncmuve-
CKOW M301ALMM NO3BONAET YMEHbLIUTb KONMYEeCTBO
OMOPHbIX KOHCTPYKUMIA 1 6anok, 4To Aaet 6onbluyio
cBo6ofy Mpy MPOEKTUPOBaHUU BHYTPEHHUX MPO-
CcTpaHCTB. [lpMMeHeHne B CTPOUTENbCTBE CUCTEMBI
CEeNCMMYECKo M30MALMN He TONbKO obecrneuyviBaet
MaKCMMasibHyl0 6€30MacHOCTb XWJbIX CYynepBbICO-
KWX 3[0aHWIN, HO N JaeT apxuTekTopam, Au3aliHepam
Capital Mark Tower fpyrve cyliecTBeHHble Npenmy-
uecTsa — 6onblue cBo60Abl B AN3aNHE 1 BO3MOXHO-
CTN KOMGOPTHOTO MCNONb30BAHNA MPOCTPAHCTB.
[JononHuTenbHaa YCTOWYMBOCTb COOPYXEHUA
[OCTUraeTca 3a cyeT TOro, YTO CENCMOU3ONATOPbI
nNpeo6bpasyoT UHTEHCKBHbIE 1 ObiCTpble KonebaHus
3eMnn Noj 34aHvMeM B MeffleHHOe MArkoe rnokauu-
BaHMe, paboTad Ha CHMKEHME KUHETUYECKOW CWJbl,
BO3/JeICTBYIOLIE Ha BEPXHIOI0 Y4aCTb KOHCTPYKLMN.
B cBsi3M c Tem, uto AMOHMA HaxoAUTCS B CENCMU-
YeCKU aKTMBHOW 30HE, BbICOTHble KOHAOMVHUYMbI,
NOMVMO MpPefoCTaBNieHNA KOMPOPTHOro MpoCTpaH-
CTBa ANA XMU3HU, JOMKHBI Mpexae Bcero obecneuntb
cBOMM obuTaTensm 6e30MacHOCTb Jaxke B ciyyae
OuYeHb CUJIbHOTO 3eMrneTpsiceHus. B To xe Bpewms,
no-npeKHeMy Ba){HbiM (AaKTOPOM B OpraHusauuu
BHYTPEHHUX MOMeLLeHNI ABASAETCA UX NPOCTOp-
HOCTb 1 BO3MOXHOCTb CBOOOAHOW MNAaHMPOBKMU.
CelicMOU30NIMPOBAHHbIE KOHCTPYKLUMM, obecneyrBa-
oWye 3aWnTy XU3HU U NMYLLECTBA U rapaHTUpYlo-
Wue 6e3onacHyio 1 KoMOpPTHYIO cpedy obrTaHNA, Ha
CerofHAWHUN AeHb ABNAITCA Haubornee agekBaTHbIM
METOAOM BO3MOXHbIX apXUTEKTYPHbIX TEXHONOTMIA.
Hannuve cencmonsonATopa penaer BO3MOXKHOW
YyCTaHOBKY [ABOWHOrO KapKaca, KOTOpbli NO3BOnA-
eT 1n36aBUTb BHYTPEHHee MPOCTPaHCTBO OT GanoK u
OMOPHbIX KOHCTPYKUMA. Kpome TOro, nonbl Ha Bcex
3Takax BbIMOJSIHEHbI N3 MACCMBHbIX 350-MmunnmmeTpo-
BbIX HEOANOYHbIX MAWUT C NONOWN cepALEeBUHON, LOCTU-
rarowmx 6onee 12 MeTPOB WUPUHBIL. B GONblUMHCTBE
APYrUX 30aHUIA CTONKW, KOMIOHHbI U 6anku 3aHUMaloT
[OBONIbHO MHOrO MecTa B WHTepbepe, orpaHvWuMBas
ceobopy Oyaywmx nepensiaHMpoOBOK U PEMOHTHbBIX
pabort. [BoHoN Kapkac 6awHu Capital Mark Tower
CBOAMT K MUHUMYMY BK/IOUYEHME HEeCYLIUX KOHCTPYK-
LA 1 6anoK B XKM10e NPOCTPAHCTBO (3a UCKIIOUYeHEM
pacnonoMeHHbIX B yriax NnoMeleHni), 4to gaeT 60mb-
wyto ceobofy mx AnsaiHepckoMy odOPMNEHNIO Kak B
HacTosLleM, Tak 1 B 6yayLiem. Hapsagy ¢ BHywmTenbHom
BbICOTOI CTaHAAPTHOrO XWMOro 3Taxa (MakcumanbHO
- 3,32 m), gu3anHepbl nonyuunu 6onblie cBo60Abl B
OpraHM3aLmmn BHYTPEHHMWX XWbIX NOMELLEHW 34aHuA.

YT106bl COOTBETCTBOBATL LIMPOKOMY CMEKTPY COLU-
anbHbIX CNOEB HaceneHus CTpaHbl U pa3Hoobpa-
3ui0 ux obpasa XM3HW, B bawHe B pamkax mpeu
«CynepBbICOTHbIE KOHLOMUHWYMbl — A5 BCEX» CO3-
JaHo 869 Xunbix 6nokoe 370 pasfiMyHbIX TUMOB.
CTaHOapTHbIN 3Ta)K MMeeT TPEeYronbHyl B MnaHe
bopMy, CUMMETPUYHO BbLITAHYTYIO C BOCTOKa Ha
3anag. MNpu 3Tom napameTpbl BHYTPEHHUX MoMeLle-
HUIA, KPUTEPUN X PACMIONOXKEHMWA Ha 3Taxke U apyrue
JeTanu onpeaenAnucb NyTeM TeCHbIX KOHCYNbTaLuii
C 3aKa3unKoM. ApXuUTeKTOopbl TWaTesbHO MOAENUpo-
Ba/IN HanpaBneHUA OCHOBHOW OPUEHTaLUN KaXAoro
6/10Ka B NPOCTPaHCTBE U 06beM 0603peHNa 13 Hero
Ha pa3HoW BbicoTe.

B pe3synbrate, nnaHMpoBKa 3Taxkel UMeeT cylue-
CTBEHHblE Pa3NnMunA, U NPaKTUYeCKU HW OAUH U3
XKWnbIX 6I0KOB B 3TOM 3AaHNN He ABNAETCA «3epKaJsib-
HbIM OTpakeHnem» Apyroro. 3To pasHoobpasme cTano
BO3MOXHbIM 6narofiaps 0Cco60i KOHCTPYKLMW Kap-
Kaca, KoTopas no3BosnifeT ¢ 6onbluein cBoboaoi npo-
eKTMPOBaTb BHYTPEHHME NPOCTpaHCTBa. [naHnpoBKa
BbIMOSIHEHA C YYETOM TaKUX OCHOBHbIX TpeboBaHW
KOMbOPTabeNnbHOCTY >KUMbIX MOMELIEeHWIN, KakK Hanu-
yvie eCTeCTBEHHOIO OCBELLEHUA 1 0becrneyeHne N3ou-
POBaHHOCTU KaXKAOorO 13 »KUNbIX 6/TOKOB OT COCEHUIX.

Ona obecneyeHnsa eCTeCTBEHHOrO OCBeLleHUa 1
BEHTUNALMUN 3Taxkel C ABYX CTOPOH, BHYTPW 34aHuA
€CTb KOPYAOPbI C NPUMbIKAIOLMMU K HAM OBLUMPHBIMIA
nyctotamu. Takasi CTPyKTypa MOMeLUEHNIA NO3BONAET
COJIHEYHOMY CBETY JIErKO MPOHUKaTb BHYTPb. XOTA B

LienomM Ass NOAO6GHOrO BbICOTHOO »KUIbA FOCTUHNY-
HOro Tuna (C >KUIbIMW CEKLIMAMMU, BIXOAALLMMN B OAVNH
obwWwuin Kopuaop) TPYAHO NAAaHUPOBaTb HEOOXoAUMOe
KONMUYeCTBO KOMHAT OrnpefesieHHON Niowaan, BHY-
TPeHHAA nnaHvpoBKa kBaptup B Capital Mark Tower B
OCHOBHOM OPUEHTMPOBaHa Ha NOTPE6GHOCTH OObIYHBIX
cemel. Bonpoc M30nMpoBaHHOCTY, aKkTyasbHbIA ANA
KBapTUP, BbIXOAALMX B OOLWMIA OTKPBITHIN KOpUAOP,
6bln peLleH 3a CYeT MCMONb30BaHUA CTEKNOONOKOB 1
pelueTyaTbix Nneperopofok. OHW He TONbKO pa3aenstoT
Kopuzop, co3faBasa 4 XunbLos Heobxogumoe nny-
HOe NMPOCTPAHCTBO M OXPAHAA UX YaCTHYIO XN3Hb, HO 1
He NPenATCTBYIOT BEHTUAALMU NOMELLEHWIA.
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«B Xunblx anapTameHTax, 4na Toro Ytobbl CKPbITb
nponeratoulyto no nony cucremy Tpy6, ncnonb3oan-
CA MeToj KapKacHOro 3anosnHeHus. Tpy6bl, npono-
XKeHHble NapannefibHo HeCyL el NANTe NepeKkpbITUR,
NPOXoAAT OT MecCTa PacnofioKeHNA KBAapPTMPHOro
BOAOMPOBOAA K CUYETUMKY, HAXOAALWEMYCA PALOM
C Kopugopom. Tam, rge 6bi10 HeO6XOAUMO MPOosIo-
XWUTb TpybonpoBofd, Hecyllasa nauMTa yMeHbluanacb
Ha 30 cm, gaBas Heobxogumoe Ans Hero NPocCTpaH-
CTBO 1 COXPaHAA MPU 3TOM NOCTOAHHbBIM OGbIUYHbIIA
YypOBEHb Mona ¥ noTtonka. MecTa pacnonoxeHus
Tpy6 3aTeM 3anofHWAN 0cobbiM GeTOHOM, He npej-
Ha3HaUeHHbIM 415 BO3BeAeHNA KOHCTPYKLMA. Takoi
NnoAXoA He TONbKO MOBbIWAEeT PEMOHTOMNPUrOAHOCTb
NOCTPOWKM 1 co3paeT noTeHUnan ans ee Gyaylen

62 BblchM neKkab6bpb/AaHBapb

Cxema yCTaHOBKM
U30MMPYIOLLMX
YCTPOWCTB y ¥

peHoBauun, Ho 1 0CBO6OXKAAET NPOCTPAHCTBO, KOTO-
poe mMorno 6biTb 3aHATO Tpybamu, UTo cnocobcTByeT
6onee cB06OAHON NNAHNPOBKE KBaPTUP.

JTa KOHCTPYKTMBHasi OCOGEHHOCTb 3faHus 6Gbiia
OOHVM W3 OCHOBHbIX TPEOGOBaHWIA, NOCTABNEHHbIX C
CaMOro Hayana NpPOoEeKTUPOBAHUSA, N CTaNa KoUYEBbIM
MOMEHTOM MJIAHNPOBKMN XKWUMbIX MOMELLEHNA AONrO-
CPOYHOrO MCMONb30BaHUA», — oTMevaeT Kagsyxupo
Mocnpa, cneumannct no xunbim cuctemam Nikken
Sekkei.

OA3UNCBTOPOJE

MecTo, rpe pacnonoxeHo 3paHue Capital Mark
Tower, OKpy»eHO KaHanamu. Mcnonb3ysa Bce npewu-
MyLLeCcTBa 3TOM NAOLWaAKM, HaXoAALWeNca B CTOPOHe
OT WYMHbIX KPYMHbIX MarucTpanen, c ee ymnpoTBo-
pAwowen atmocdepoll NCKYCCTBEHHBIX BOAOEMOB,
pa3paboTunkm npoekTa co3pany 3hecb roponckomn
0a3uc, cnocobCcTBYOWMIA rapMOHU3aLMK NPOCTPaH-
CTBa W YBEJINYEHUIO LLEHHOCTU yyacTka. OgHom un3
KNIOYeBbIX NAeN, KOTOPOW OHN PYKOBOACTBOBANNUCD,
CTasio o3efieHeHne camo HalHu.

[ina sToro TpeboBanocb co3faTtb pas3BuUTyto nHbpa-
CTPYKTYpy, obecneunBaBLlyo KOMPOPTHbIE YCI0BUA
MW3HU He TONbKO obuTaTenel BbICOTKY, HO 1 XuTenei
BCero npwuserakowero K 6awHe painoHa. Mpu 3ToM
naHawadTHbIA AW3aliH 34aHNA OOMXKEH Obll rapmMo-
HUYHO BMUCbIBATbCA B OKPY»KatoLlee NPOCTPaHCTBO.

O3eneHeHune, CO3aHHOE Ha OCHOBE 3TUX TPeX KOH-
Lenumnin, XNBOMNCHO OTTEHAET TEPPUTOPUIO BOKPYT
nogHoxuna Capital Mark Tower. Boga, LBeTbl, 3emna
1 KameHb Wweapo ykpawaoT okono 5000 KB. meTpoBs
OTKPbITbIX O6LECTBEHHbIX MPOCTPAHCTB, OKPY»Kalo-
LMX OPUTMHaNbHYIO TpeyrosibHyto 6allHio, BOCCO3-
[laBaA BOKPYr Hee JIeCHYI0 30HY, rAe MOXHO BOOUMIO
HabnoaaTb N3MEHEHMNE BCEX YETbIPEX CE30HOB roAa.

HioaHcbl KoHLenuun TpeyrosibHMKa, Nexallen B
OCHOBe Ju3aiiHa 6allHK, TaKkXe MOCAYXWUAN NCTOY-
HUKOM BAOXHOBeHUA ANA co3paTeneit naHawadt-
HOro O3eneHeHnA, KOTopble NOHUMaNKN, YTo HoBOe
3[laHMe TOMbKO TorAa CTaHeT HacTOALWMM 0a3ncoM
B LEHTpe ropofa, ecin ero WHTepbepbl U OKpYy-
Xalowana cpepa 6yayT CNnaHUPOBaHbl Kak efnHoe
uenoe. Hanpumep, co BTOporo sTaxa, rae pasme-
waetcs doiie B BUAE 3MMHErO Cafla, MOXHO Nio6o-
BaTbCA BMAOM Bojonaja. Tepputopuu, pacnono-
eHHble C BOCTOYHOW CTOPOHbI 3aHNA, Takne Kak
Forest Promenade n Cascade Garden, 3acaxeHbl
BbICOKMMW [epeBbAMU, 0bpa3ys MeCcTHOCTb, rpe
MOXHO [leHb 3a AHeM HabnioaaTb CMeHy BpeMmeH
ropa, nobosatbca obuTalWMMKN 3Jecb NTULaMW,
[OMOJSHAOWMUMMN 3TOT PYKOTBOPHbIW Neli3ax o4yapo-
BaHMeM »1BoW npupofbl. MocpeacTBoM naHawadpT-
HOro Au3arniHa, C NCMOoNb30BaHUEM BOAbI U KaMHA,
ero cospaTtenu noctapanvcb ob6beAuHWUTb TArY K
rapMoOHUN YenoBEYECKOro coobLlecTBa U ycnoka-
MBawLmne BUAbl NPUPOAbI, CTPEMACL TakuMm obpa-
30M NpeoAoneTb pPa3obLEHHOCTb MeXAY N0AbMM
N apXUTEKTYpPON.

Mocewasn pectopaHbl nan Gapbl B oTenAax, pac-
MOJIOXKEHHbIX B CBEPXBBICOKMX 3[4aHWAX, MHOrue
13 Hac fyMaloT, Kak 3ameyvaTenibHO 6bifo 6bl MMeTb
BO3MOXHOCTb MCMOMIb30BaTh MX KakK 4acTb Halemn
nosceaHeBHON xu3Hu. Capital Mark Tower npego-
CTaBnAeT ANA WNPOKOro JOCTyNa BCeM BfiafenbLlam
KBapTUP MPOCTOPHbIA CanoH Ha 24-25 >3Taxax -
Capital Sky Lounge, 4To6bl OHM MOV HacNaXxgaTb-
cA 3axBaTbiBalowei NaHOPaMOW CTONNLbI, KOTopas
OTKPbIBAeTCA TONbKO C BbICOTb HE6OCKpeboB. [lHEM
Bbl MOXKeTe co3epuaTb AMHAMUYHblE BMAbI LleHTpa
ToKno, a HOUbIO HacnaxAaTbCA UTPO APKNX OTHEN
ropoja, 3aJIMToro HEOHOBbIM CBETOM. B HenpuHyx-

fAeHHon aTtMocdepe Hapa MOXKHO NtoboBaTbCA Kpa-
COTaMN HOYHOIO Merarnosnuca, Npu 3ToM Nonb3yAcb
BCEMMW [OCTUXKEHUAMU COBPEMEHHON UumMBUIM3a-
LK, KoTopble 3aaHne MOXeT NPeasoKuTb.

Ewe ogHon goctonpumeyatenbHocTbio Capital Sky
Lounge sBnsetca pasgeneHve NpoCTpPaHCTBa Ha
06LEeCTBEHHYIO 1 YaCTHYIO 30HbI, MOCNenHAsA Ha3bl-
BaeTca View Salon. O6bl4Hble MOCETUTENN BMOJIHE
MOTyT paccnabuTtbca n yyBCcTBOBaTb ceba Kombop-
THO B 0oOLleCTBEHHOW 30He, Toraa Kak View Salon,
COCTOALWMIA U3 MOMeLLeHWIA, JOCTYMNHbIX MO NpeABa-
puTenbHOMY 3aKa3sy, MOXeT ObITb UCNONb30BaH AN
ceMelHbIX BCTPeY WU Mpuema rocTteil, KoTopble
HernpeMeHHO OLEeHAT OTKpbIBaloLWMeca oTcoaa npe-
KpacHble, BUAbI.

Kak M B oCTanbHOW 4acTu 3paHuA, B OTAen-
ke Capital Sky Lounge mcnonb3yiloTca BbiCOKOKa-
YecTBEHHble HaTypasibHble maTepuanbl, Hapaay C
ocBelleHeM, N3MEHAIWNM CBOIO MHTEHCUBHOCTb
B 3aBWCMMOCTN OT BpPEMeHU CyToK u pobasnsio-
WMM YioTa CNOKOWHON U KombopTHOM aTmocdepe
canoHa. |

BapwvaHT nHTepbepa
30Hbl OTAbIXA

Pa3pes »nnow 30Hbl
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03EPA TAW

Ha 6epery o3epa Tal Kutackmne BNacTu pewunny Bo3Bectu
palioH MHOrOQYHKLMOHaNbHOro HasHayeHua Lanyue Bay

West Convention Centre & Mixed Development, npoekT
KoToporo paspaboTaH apxutekTypHbim 6topo 10 Design.
TeppuTOpMA OTHOCUTCA K MaTePMKOBOI YacTu ropofa YaHuxoy,
pacrnonoXeHHOro K ceBepo-3anagy ot LLiaHxadA. 3ToT yyacTok,
npunerawoLwWwmn K 3anagHon YacTu o3epa Tail, B nocnefHee Bpems
aKTMBHO 3aCTpanBaeTCA: 3eCb BO3BOAATCA HOBble KOMMepUeCcKme
1 LenoBble PafoHbl, @ TakXKe akTWBHO pa3BMBaeTCA elle OfHO
HanpaBneHne - pekpeaunoHHoe. OTAnYMTeNbHON 0CO6EHHOCTbIO
Lanyue Bay ABnsaeTcA ero pacnonoxeHue B HeNOCPeACTBEHHOM
©n130CTN OT BOAbI, OTKYAA OTKPbIBAIOTCA NaHOPaMHble BUbl Ha
tor, BOCTOK U 3anaj 3TOro XM1BOMNNCHOro o3epa.

MaTepuanbl NpeAocTaBeHbl apXUTEKTYpHbIM Giopo 10 Design

64 BblchM oekabpb/aHBapb

BOJILIEBHbIV ®OHAPD

HOroQYHKUMOHaNbHbIA  KOMMJIEKC
pacnonoXeH B SKONOrMyeckmn YnCcTon
30He M NO3NLMOHUPYETCA KaK OAVH
U3 Haubonee NPeCTUXKHbIX Kypop-
TOB B parnioHe fenbTbl pekn AHU3bI.
3acTpoiika nnowagbto 31 000 000 KB. M obpasyeT
COBPEMEHHbIN KoMmMieke Ana paboTel U pocyra, B
COCTaB KOTOPOro BXOAAT 3flaHWe OTenA Khacca
TIIOKC, 0b6Cny»KMBaemMble anapTaMeHTbl, KOHdepeHU-
LieHTpbl, OpUCHbIE MOMELLEHNA U MeCTa 06LeCcTBeH-
HOro nosib3oBaHuA. Hauyano ctpouTenbcTBa 3anna-
HMPOBaHO Ha KoHel 2011 roga.

OcHoBY BCero reHepanabHOro mMaaHa 3acTPOWKK
COCTaBAsAET pa3HOOOpPa3HbI NaHAWadTHbIN AU3aH.
A NCTOYHUKOM BOOXHOBEHMA ANA CO3[aHMA 3TOro
npoekTa MNOCAYXWIN MeCTHble pe3Hble usgenua
u3 6ambyKka, a Takxe aspoduHamuyeckasa dopma
COBPEMEHHBIX JOAO0K, 60p0o3aAWNX OKpeCcTHbie
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MN3orHyTble popmbl 3gaHMN
HaBeAHbl oUepTaHNAMMN
03epHbix 6eperos
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Boabl. O6beKkTbl 06LWecTBEHHON MHOPACTPYKTYpPbI,
BKJIOYAA Mapk, Niowaan, oTKpbITbIi amouteatp n
Urposble naowaakmn, obpasyloT 3acTPONKY MHOro-
LileneBoro Ha3HauyeHua. XapakTtep naHAWapTHbIX 30H
o6LWecTBEHHOro MoNb30BaHNWA NO3BOSIAET UM rap-
MOHUWYHO MHTEerprnpoBaTbcA C HabepexxHOoW, pacno-
NoXeHHOWN Ha Gepery o3epa, K BOCTOKY OT y4yacTka
TeppuTtopuu Lanyue Bay.

ApXUTEKTYpHOE peLueHne KOMMJeKca U opraHu-
3aUMA NpPOCTPaHCTBa OTBEYAlT Kak XapakTepu-
CTUKaM CaMoro yuyacTKa, Tak M OKpy»Kawoolen ero
cpefe. M3orHyTas dopma 3paHMin OTpakaeT TeKy-
YyecTb BOAbl N oyepTaHuA Geperos o3epa. [inAa Toro
UTOObI CMATYNTD XKECTKOCTb CUITY3TOB balleH 1 AaTb
ux obuTaTenam MovyyBCTBOBaTb CebA HaCTOAWMMM
KYPOPTHMKaMK, B KaXX[oe 3[aHune BCTPOeH 6onb-
wow nnasyunii cag. Ocoboe BHUMaHMe 6bino yaene-
HO 30HMPOBaHMIO yyacTKa 1 opreHTaummn balleH Ha
MECTHOCTU TakKUM 06pa3om, UToObl OHM He 3aC/IOHA-
N Jpyr apyra, a 6binn pa3BepHyTbl B COOTBETCTBUN

66 BblchM neKkab6bpb/AaHBapb

C MeCTHOW pO301 BETPOB, A1 eCTECTBEHHOWN BEHTU-
NALMN BHYTPEHHWX NMOMeLLeHWIA.

KoHuenuuna o3eneHeHUA yyacTka npegycmaTpuBa-
eT 60/bloe KONNYeCTBO Pa3HOoOBpa3HbIX HacaxKje-
HWI. 30Hbl OTAbIXa PACMONOXEHbl HA Kpbiwe Noaum-
yMa, NOAHMMAIOLWEroca Haj XONMUCTbIM Men3aem,
a MaccuBbl XKUMbIX 1 OGUCHBIX BbICOTOK MPOpe3aHbl
BCTaBKaMU O3eJIeHEHHbIX Teppac, Ha KOTOPbIX MOTYT
oTAbIXaTb UX obuTaTenu.

Pa3paboTurkn NnpoeKkTa cocpegoTounIn CBOe BHU-
MaHue Ha c/ieflyloLlX MOMeHTax:

- Co3haHMM 3HAaKOBOW MOCTPOWMKM C BMAOM Ha
03epo;

— PacCnonoXXeHun 3AaHUN Taknm obpasom, YToObI
OHWM He nepeKkpbiBanyM BUA Ha 03epo W3 ApYyrux
[LOMOB, HaXOAALWMXCA 338 HAMU U K CEBEPY OT YYacTKa;

- MWHVMMK3aLMKN TeHU, oTbpacbiBaeMol GaluHAMMN
Ha Y4YaCTKU, PacrosiokKeHHbIe K CeBepy OT 3aCTPONKN;

— FapMOHUWYHOW MHTerpauny pas3nmyHbiXx 06 bEKTOB
B MPOCTPAHCTBO K BOCTOKY OT NapkKa, Ans ygobHoro

JoCTyna noceTuTenen Kak B cam napk, Tak U K HOBO-
My KOMMJeKCY 34aHunii;

- co3faHuM pas3Hoobpa3Hol obuecTBEHHOMN
MHOPACTPYKTYpPbl OO6BbEKTOB CMELaHHOro HasHa-
yeHusa, BKJoYas Gonblive naowaan, obnpHbIN
napk, ampurteaTp, a TakXe pasfinyHble UrpoBble
nnowaaku;

— BO3MOXXHOCTW MaKCMMaNbHOW CKBO3HOW BEH-
TARALMA ANA 30aHUN U COXPAHEHUN eCTeCTBEeHHON
pPO3bl BETPOB BHYTPM Y4YacTKa 1 NapKOBOW 30Hbl;

- WCMNOJSIb30BAHUN 34aHUSA KOHdepeHLU-LeHTpa B
KayecTBe OObEKTa MapKOBOW MOCTPOWKM, caenas
€ro ueHTpasbHbIM 3BEHOM BXOLHOW rpynnbl.

[OMUHAHTON apXMTEKTYPHOW KOMMO3MLUN MHO-
rodbyHKUMOHanbHOro Komnnekca 6yget 200-meTpo-
BaA GawHs oTens. OHa pPacrnonoXuTcs B BOCTOY-
HOW YacTW y4yacTKa, Ha CaMOW I0KHOW ero Kpomke
Takum 06pa3om, yTobbl M3 OKOH M CO CMOTPO-
BbIX MOWAAOK OTKPbIBANCA NMaHOPaMHbIA BUA Ha
o03epo. Kpome Toro, Hebockpeb nNo3BoNnNT co3gatb

TEA TMBEHC (TED GIVENS), napTHep komnaHun 10 Design:

«OTMETUB YHUKanbHOe reorpaduyeckoe NonoxeHue yyactka Lanyue Bay, pac-
KMHYBLUErOCA Ha 14 KM BAO/b GEPEroBoi IMHNN 03epa, 3aKa3umnK Bbipasun CBoe
BUAeHME NaHawadTHON cpeapl, KOTOPas [OMKHA YBENMUUTL O6LEeCTBEHHbIE MPO-

CTPaHCTBa, OKpyXatoLue o3epo Tan».
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HOBbBIN CUNYST 3TOWN YacTu nobepexbs, obpasosas
HECKOJIbKO peKpeaLMOHHbIX MPOCTPAHCTB BOKPYr
- NpoxoAaALyto BAosib 6epera HabepexHyio 1 BXopa-
HYlO Tpynny 3JaHUIN B Hayane KOMMNJeKca Ha tore, a
TaKXXe AOCTYMHbIN WNpoKon nybnmke obuiecTBeH-
HbI NAPK Ha BOCTOKe.

Qacapg oTensa, umelowmnii GopMmy OTBECHON
BOAHOW FOpPKW, B HM)KHEWN CBOEW YacTu nnas.-
HO «CTeKaeT» B MapK, YTobbl 3aTemM CAUTbCA C
noyYTU npuneralwWnUM K Hemy 3aaHvem KoHde-
PeHU-LEHTPA, KOTOPbI HaxoAUTCA Ha HebonbluoW
nnowagke B cepeamnHe yyactka. HeobbluHoe apxu-
TeKTYypHOe pelleHne KoHdepeHU-LeHTpa, rapmo-
HWYHO BMUCAHHOro B NaHAwadTHbIA Napk, aenaet
ero OCHOBHbIM aKLEeHTOM BXOLHOW rpynnbl BCero
yyacTKa 3acTpOWKu.

Mexgay 6awwHeln oTens M 30HOW PO3HWYHOW TOP-
rosnu obpasyetca 6onbLian moweHasa nnowaab. OHa
BMMCaHa B Y4acTOK Takmm obpa3om, 4tobbl co3gatb
NNaBHbIA Mepexof K Yy)Ke CywecTByOWUM nelle-

XOAHbIM [JOPOXKaM, OKanmnsaowym Geper o3sepa.
Bonbwas obuecTBeHHas 30Ha K ceBepy OT oTens
BMellaeT B ce6s KoHdepeHL-LeHTp, napK, AOCTyn-
HbI NS WUPOKON Nybnukm, n amduteatp. B netHue
MecsALbl AeMOHCTpUpyemble B HeM GUAbMbl MOTYT
nNpoeLnpoBaTbCA Ha BHELIHIO CTeHY 3[4aHUA KOH-
depeHu-LeHTpa.

B KauecTBe BapnaHTOB O6GNULOBKM OTeNs ausan-
Hepbl NpeasnaralT NOKPbITb OCTEKEHHbIN H0XKHbIN
dacap 200-mMeTpPOBOWN rOCTUHULBI PAacTBOPOM [BY-
OKWNCK TUTaHa. 3TO HaHOMOKpPbITME CMOCO6HO oun-
WaTb BO3JyX OT 3arpA3HeHMi. TeXHONOorna ouyeHb
nNpocTa: NOKPbITME MO BUAY — NPO3payYHas Kpacka, a
ee cocTaB coBeplleHHO 6e3onaceH ANA yenoBeka.
MNop BO3AeNCTBMEM CONTHEYHOrO CBETa NPOUCXOAUT
npouecc ouunleHns Bosgyxa. Ho gna toro, uto6bl
OH He npekpawanca 24 yaca B CyTKW, co3fjatenu
npoekTa cobmpalTca Mcnonb3osatb ynbtpadurone-
TOBble NaMnbl, CNOCOOHbIE NOAAEPKMBATb 3TY OUU-
CTUTeNbHY0 GYHKLMIO 1 B HOYHOE Bpemsa. Kutenn

LANYUE BAY WEST CONVENTION CENTRE & MIXED DEVELOPMENT
QyHKUMOHaNbHOE Ha3HauYeHMe: OTellb, XWibe, OPUChI, KOHPEPEHL-LEHTP
ApxutekTypa: 10 Design

MpoekTHan rpynna: Teq luBeHc (Ted Givens), Aaam BaH (Adam Wang), AgpuaH fly
(Adrian Yau), 3Hgpio Ma (Aydrey Ma), Me6u MNpaTtama (Peby Pratama), lo Ma (Yao Ma)

1 rocTn YaHuxoy, npoesawlyme no wocce B Tem-
HoTe, yBuaAT 200-MeTpOBbIN OTesfib, OKPYXXEHHbIN
cnabbim puoneToBbIM CBEYEHUEM, NOJOOHO rMraHT-
CKOMY «BOJILIE6HOMY GOHapIo». DTO HOBOE POCKOLL-
HOe 3[aHue CTaHeT MOLYHbIM CYIMBOJIOM 3aLyUTbl 1
BOCCTaHOBJIEHUA 3KONOTMW 3TON KYPOPTHOW 30HbI.
YyeHble NOACYMTANN, YTO €CNIN MOKPbITb ABYOKNCHIO
TnTaHa 15% Bcex BUAUMbIX MOBEPXHOCTEN B ropo-
A€, 3arpA3HeHne BO3yXa MOXeT OblTb YMEHbLIEHO
Ha 50%. Ecnm e 3Tn TuTaHOBble Genuna (TiOZ)
HaHeCcTn Ha Bce 3AaHuA LleHTpanbHoOro genoso-
ro panoHa, TO 3TOT MokasaTeslb MOXeT COCTaBUTb
80 npoueHToB. M
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CHullpl Win EBpoKoAabI?

—

Haw >KypHan y»ke nocBslan Teme BHeapeHus B Poccnn eBponencknx CTaHZApTOB U HOPMATMBOB CTaTbio
Bnagumunpa Tpasywwa, BnagneHa AnmasoBa u KOpua Bonkosa («CHullbl unn EBpokogbi?y, «B3», N 3, 2011),
npu3blBaloLLMX He CNeWnTb C BBeaeHMeM EBpokoioB B AelCTBUE. B 3TOM HOMepe Mbl Ny6nnKyemM MHeHMe
apxutekTopa Punmnna HukaHaposa.

Tekct OUNNNM HUKAHAPOB, rnasHbIi apxutekTop NpoekToB «OxTa LeHTp» 1 «JlaxTa LeHTp»
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BPOKOAbl — 3TO CBOA €BPOMEeNCKux
cTaHgapToB U HopmateoB (EN) pna
NPOEKTUPOBAHNA 30aHNIA N COOPYXKEHWI Y
NPOV3BOACTBA CTPOUTENBHON NPOAYKLMK,
COrNacoBaHHbIX Ha ypoBHe EBpocoto3a n
PEeKoMeHO0BaHHbIX K MPYMEHEHMIO C YYETOM HaLMOHANbHbIX
ocobeHHOCTel B CTpaHax — uneHax coto3a. C 1989 ropa
EBpokofbl paspabatbiBasinch CheluanbHbIM TEXHUYECKM
KoMuTeTOM Mo cTaHzapTv3aumm TK 250 (CEN/TC250) B pamkax
€BPONeNCcKo opraHusaumm no craHgaptusaumm (CEN -
Comite Europeen de Normalisation), xota cama nporpamma
Hayanacb ewe paHblue — B 1975 rogy, To ecTb, 36 ieT Ha3ag,.

Kak eBponenckue ctaHgapTbl, OTHOCAWMECA K CTPO-
utenbcTBy, EBpokoabl 6binun BbinyweHbl B 10 Tomax-
pasgenax, cogepxalwmx 58 yactenm (MTOoro npumep-
HO 5000 cTpaHuL TeKCTa), BKOYaLWmMX HOPMaTMBbI
ONA NPOEKTUPOBaHWA, CTaHAAPTbI A1 CTPOUTENbHbIX
MaTepuanoB N NPOAYKTOB, a TakXe ANA BbINOSHe-
HUA paboT 1 nNpoBefeHUs ncnbiTaHuin. CtaHaapTHas
nosTanHasa nporpamma BHeapeHnsa EBpokogos npega-
nonaraeT nepeBoj AOKYMEHTOB Ha HaLMOHasbHbIN
A3blK, FAPMOHM3ALNI0 CUCTEMbI MECTHbIX CTaHAAPTOB

BblchM neKkab6bpb/AaHBapb

C eBponenckon 1 pa3paboTKy HaLMOHasbHbIX Npu-
NIOXXEHWI, B KOTOPbIX OMMWCaHbl M YYTeHbl reorpa-
dunyeckne 1 KnMmatTuyecknme oCOBEHHOCTM CTPaHbI,
a TaKXe pasnnyHble YpOoBHU 6e30MacHOCTW, Tpaau-
LMOHHO UCMONb3yeMble Ha PervoHaibHOM YPOBHeE.
Mocne uero cnepyet m3paHve EBpokopoB ¢ npuno-
XeHVAMU 1 Nepuoj napanfieNlbHoro NCcnosib3oBaHUA
EBPOKOAOB M HaLMOHANIbHOWN CUCTEMbI TEXHUYECKNX
HoOpM 1 cTaHZapToB. OnpepeneHre ypoBHel 6e3onac-
HOCTW CTPOUTENbCTBA U APYKX PAabOT NO NPOeKTMpPO-
BaHWUIO KOHCTPYKLUMA M UX YacTen, BKNOYasa acneKkTbl
[I0ITOBEYHOCTN 11 SKOHOMUM, OCTAlOTCA B KOMMETEH-
Lun rocyaapcTBa, BHeapaioLlwero EBpokogbi.

B 2005 ropy Ha cammuTe Poccus — EC 6bina Bnepsble
nocTaBneHa 3afjaya pa3paboTaTb rapmMoOHM3NPOBaH-
Hble, COBMECTUMbIe TEXHUYEeCKMe NpaBuia, CTaHAap-
Tbl U CMCTEMbI CepTUPUKALMM C LeNblo COAeNCTBUA
pa3BMTUIO TOProBAN W CO3AAHUI0 €AUHOTrO PbiHKA
EC n Poccnun. Mo nopyuenunio lMNpasutenbctea PO
pa3paboTaHa KOMMJIEKCHaA MporpaMma BHeApeHus
EBpOKOAOB B CMCTEMY TEXHUYECKOTO PerynMpoBaHua
CcTpouvTenbHom oTpacin PO, 1 cornacHo 3Tmm nyiaHam

poccuinckmne akTyanusnpoBaHHble CHullbl n FTOCTbi
B 06nacTn CTpouTEnbCTBa COXPaHAT CBOE AelcTBue,
a EBpokofbl C yyeToM HauMOHaNbHbIX MPUIOXKEHNN
6ynyT NPUMEHATLCA Ha anbTePHATVBHOMN OCHOBe.

Poccna akTMBHO MHTerpupyetcs B MUPOBYIO KO-
HOMWKY, UTO TpebyeT CONMMKEHNA HaLUMOHAaNbHOMoO
3aKOHOJATeNbCTBa C MeXAYHapOAHbIMM HOpMamMu
npaea n TpeboBaHMAMU BceMupHOI Toproeol opra-
HM3aumn. EBPOCOI03 — KpynNHenLwmnin TOpro.bi napTHep
Poccuun, Ha ero gonio NpuxognTCA NPYMEPHO NOMOBYU-
Ha OTeYeCTBEHHOW BHeLLHeN TOprosan. na skoHoMu-
K1 EBpocoto3a Poccuna saBnsaeTca TpeTbMm No BennunHe
TOproBbiM MapTHEPOM. Bbixod cTpaHbl Ha eBponei-
CKUIA PbIHOK KanuTana u NnpoayKumm HeusbexxHo BeaeT
K HE06X0AMMOCTY OPUEHTALMN Ha eBPOMeNcKme CTaH-
apTbl.

CneumanuctaM CTapliero MoKoJsieHNsa, KoTopble
npoBenn BCO CBOK NPOGECCMOHANbHYIO »KU3Hb B
HopmaTmsHon cucteme CHulMos n TOCToB, nepexopq,
Ha eBpOMenckne HOPMbl M CTaHAAPTbl, HECOMHEH-
HO, MpeAcTaBNAeTCA Hekoeln Kanutynauuen Poccum
nepen 3anagHon EBponon. B ato cBA3n poccuinckmne
CTaHZapTbl U CTPOUTENbHbIEe HOPMbI, Kak Hacneaue
COBETCKON CTPOUTENbHOWM LWKOMbI, ABAAIOTCA ANA
MHOTUX aTpubyTaMmn HauMOHaNbHOIrO CyBepeHuTeTa.
Ho Befb npakTnyeckn AnA Bcex eBpOnenckmx CTpaH
npoLecc MHTerpauny B eAnHOe SKOHOMUYEeCKoe Npo-
CTPaHCTBO COMPOBOXAANCA MOLYHbIM KYJbTYPHbIM
LIOKOM, CBf3aHHbIM C OTKa3OM OT HaLMOHaNbHbIX
BaJlloT, 3aKOHOB, NPaBu 1 CTaHAapToB. MolyHelwwee
COMPOTUBNEHME NPOLECCY eBPOMHTerpaumm npak-
TUYECKM BO BCEX CTpaHaX OKa3blBasM KOHCepBaTWB-
Hble NOANTUKW 1 NapTUK; 3TO ABMXKeHWE, 0606 EeHHO
Ha3blBaeMoe «eBPOCKEeNTULM3MOMY», MOAAEPKNBaeT-
CA Pas3fIMYHLIMU HALNOHANbHBIMY 3KOHOMUYECKMM
rpynnMpoBKamMu, B 4YbMX MHTepecax — COXpaHeHue
yCTOABLUErocA NopsAfKka Bellel BHe 3aBUCMOCTU OT
TOrO, HACKOJIbKO AaHHbI MOPAAOK 6NaronpuATCTBYeT
pa3suTtumio Haumu 1 EBponbl B uenom. ictopuueckn
EBpona 6bina rnaBHbIM BOEHHbIM TEaTPOM MMPa,
BOWHbI 3eCb BeNUCb BCErAa U NPaKkTUYeCcKn Mexpay
BCEMU, O YeM CBUAETENbCTBYET rpajoCTpouUTeNb-
CTBO eBpONencKUx ropofos, KoTopble oT Mapvxa fo
MocKBbI TPaANLMOHHO pa3pacTanvcb GpopTuPrKaum-
OHHbIMW CTEHaMU-KOMNbL@aM/ BOKPYT KPenocTu-3aMmKa
B LIeHTpanbHOM YacTu. EBpona — poanHa 6yp>KkyasHbix
M COUMANUCTUYECKMX PEeBONIOUNIA 1 06enx MUPOBbIX
BOMH XX BeKka, a MexaoycobHble KOHONUKTbI 1 cena-
paTV3M faxe Ha pervioHasbHOM YPOBHe aBHO BPOC-
NV B FeHeTnYecKuin Kog espornenua. MimeHHo noato-
My NpOoLEeCcc eBpOMHTErpauun Bceraa obin AOBOSIbHO
60one3HeHHbIM 45 Bcex 6e3 NCKoYeHrA HauoHab-
HbIX KYnbTyp U 3KOHOMWK. EBpony m pgo cmx nop
elle COTPACAOT BOJIHbI KOHBYNbCUIN OT Ae3uHTerpa-
LIMOHHbIX NMPOLECCOB, YCUNBAOWUXCA B NocnefHee
BpemA OT NOC/IeACTBUA HejlaBHEr0 SKOHOMMNYECKOro
1 ¢uHaHCoBOro Kpmancos. Tem He meHee, npouecc
obbefnHeHna EBponbl HeobpaTum, OH AWMKTyeTcs
reorpadmyeckumm 1 reononUTUYECKNMmn pakTopamu,
BceobLen rnobanvsaumein permoHanbHbIX PbIHKOB 1

OOLIHOCTBIO LIEHHOCTEN €BPOMENCKON LMBUIN3ALMY
(NperMyLLecTBEHHO XPUCTUAHCKOW, HECMOTPA Ha BCe
pa3Hornacua mMexpgy KoHbeccusamu) B MpOTUBOBEC
CTPEMUTENBHO Habuvpalowrm cuy U moulb rocygap-
ctBam lOro-BoctouHoi A3um n 6oraTbiM yrneBogopo-
JaMun ucnamckmm ctpaHam. O6bearHeHHas EBpona B
rpaHuuax 27 ctpaH obpasyeT HOBbI LIEHTP SKOHOMU-
yeckon mowu, KoHKypupytowmn ¢ CLUA, AnoHnen n
Kutaem, no cytu, HoBYI0 Cynepaep»<aBy.

Poccuinckas Qepepauns He ABNAETCA UYNEHOM
EBpocoto3a, HO eBponenckme UHTerpaLoHHble Npo-
Leccbl He MOTyT He 3aTparvBaTb KpyrnHenliee Ha
KOHTUHEHTE MHOrOHaLuMOHanbHOe roCyAapcTBo, B
KOTOPOM MpoXuBatoT 6onee 180 HapomoB (UTO yxe
roBOpuT 06 OrPOMHOM WMHTErpaLUoOHHOM MOTeHUK-
ane). ins Poccumn 3To BONpoC camounpeHTudrKaumm:
olwylaem nn Mbl cebs yacTbio eBponenckon Umeu-
nusauun? PasgendaeT nu Poccna obuenpusHaHHble
eBponerickue ueHHocTtu? [llepep Poccmen BcTaet
CTpaTernyecknii BblbOpP BHELIHEN 3KOHOMMKYECKOW
NOANTUMKN — MPOAOIXUTb N pa3BUTMe [OCTaTou-
Ho Banoro «npoekta CHM» (4to, no cyTn, mano yem
OTNIMYaeTCA OT Kypca Ha Camou3onAuMIo OT LMBUIMN-
30BaHHOro MMpPa) UK BANTLCA B KAKON-TO MOMEHT B
eVHYI0 eBPOMeNCKyo Ccembio, NPONAA Yepes cTyne-
HW MOSTaNHOW WHTEerpauun, 4actbio KoTopol byger,
B TOM UuCJie, rapMoHM3aLmaA cTaHgapToB. Beab gaxe
Takas M30MALMOHNCTCKAA B CBOEN BHELUHelN NoAnTm-
Ke CTpaHa, Kak benapycb, npoaBuHynach Kyaa gasblue
Poccun Ha nytn npusHaHuAa EBpPOKOAOB, KOTOpble
y>Ke AerCTBYIOT B pecnybnvke B cTaTyce HaLMOHasb-
HbIX AOKYMEHTOB (MOKa B OCHOBHOM ANA peanusaymm
WNHBECTULMOHHbIX MPOEKTOB).

To, uto 3anagHaa EBpona Bcepbe3 AUCKYTUPYyeT
no Becbma CMOPHOMY BOMNPOCY NPUCOeAVHEHUA K
EBpocoto3y (xoTb 1 B oTAaneHHom byayuiem) Typuuu,
HO BooObLle He paccmaTpuBaeT Poccuio Kak 6onee

A 2
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BepoATHOro KaHgmaata (CunbBro bepnyckoHun, noxa-
nyn, 6bln eAUHCTBEHHBIM €BPONENCKUM MOANTUKOM,
JonycKalowWwmM naelo uneHcTBa Poccnm «kak meuTy,
KoTopas Korga-Hubyab cbypetcs»), roBOpUT O TOM,
YTO HaM HYXHO elle ouYeHb Aonro cobnmxatb nosu-
LUy No OrpoOMHOMY pAdy BOMPOCOB, €C/IN YK Mbl
OefCTBUTENbHO XOTMM WrpaTtb 3aecb 6onee 3Hauu-
MYyI0 POJib, HE OrpaHUMuYMBaACb TOMbKO yuyacTvem B
YemnuoHate YEQA. BctynneHue B EBpocotos, pasyme-
eTcA, He ABNAETCA caMoLenbio, 3Ta 3aflaya Boobule He
CTOWUT [axe B OTAANIeHHbIX CTpaTernyeckmx nnaHax
POCCMINCKNX MOSIMTUKOB, HO MOCKONbKY peyb MAET O
BCECTOPOHHeM cbnmxeHnmn ¢ EBponoii n BBeeHuMn
6e3BM30BOro pexknma Ans HalnX rpaxgaH, To NpaBo-
MEPHO roBOpUTb U 0 «6e3BN30BOM pexnme» ana 6ms-
Heca, BKJIOYaA CTPOUTENbCTBO U MPOEKTUPOBAHUeE.
WcTopunueckn Poccua Bcerpa TAHynacb K eBponen-
CKOWM apXUTEKType W CTPOMTESIbHbIM TEXHONOTUAM,
[OCTaTOYHO BCMOMHUTb, YTO MOCKOBCKUI Kpemsnb
cTpounu utanbaHckne 3opuue, a CaHkT-MeTepbypr,
KaK BTOpas POCCMIACKasa CTonuua, BO MHOrom o6s-
3aH CBOVMM OGNMKOM €BPOMEeNcKMM apXUTEKTOpam u
nHxeHepam. [JobpoBosbHOe Mpu3HaHMe 1 BHeppe-
HUe eBPOMenCcKMX CTaHJAPTOB, Kacawwumxca 6esonac-
HOCTW 3[aHWUN U COOPYXEHWN, — Cepbe3HbIN War K
Hawemy conmxeHuio ¢ EBpocoto3om, No Ayxy BnosHe
CO3BYYHbI pepopmam MeTpa Benukoro.

Poccusa akmueHo uHmMezpupyemcs 8 Mupogyio
3KOHOMUKY, Ymo mpebyem conuxxeHus
HAYUOHA/IbHO20 3dKOHOOamesibcmeada

C MeXXO0yHAapOoOHbIMU HOPpMAMU npaea
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OfHaKo HUKTO He roBOpPUT O TOM, YTO Mpouecc
nepexopa K EBpokofam bynet 6bicTpbiM 11 6e360ne3-
HeHHbIM. COTpyAHMYaA nocnefgHue 15 neT csoen npo-
deccnoHanbHo Kapbepbl C KpyMHeWLwei NPOeKTHOM
KoMnaHvein BennkobputaHum, s MMen BO3MOXXHOCTb
HabnoaTb 3a HENMPOCTbIM NPoLEeccom rnobanvsaumm
6pUTaHCKOro NPOEKTHOro 6M3Heca, NPOXOAALLEro
yepes NIOMKY U NepecTpoiiky CO6CTBEHHON HOpMa-
TUBHOM 6a3bl. B 1973 r. BennkobputaHua, nprucoesm-
HUBWKCb K EBponelickomy coobuiecTBy, ob6si3anacb
B TeYeHWe NATK NeT NepenTn B CBOEM 3aKOHOAa-
TeNbCTBE OT MMMEPCKOW CUCTEMbI eAVHUL, (oMb,
apabl, Munu, GyHTbl 1 Np.) K MeTpuueckon. OgHako
B CWUY COMPOTUBIEHUA MOANTUYECKUX U KYNbTyp-
HbIX 31T, Aa U MPOCTbIX OObIBaTeNel, 3TOT No3Tan-
HbIl Nepexof pacTAHyNcA Ha gecatunetua. Cenvac B
BenukobputaHnm opuLmanbHO MPU3HAETCA TONbKO
MeTpuyeckaa CUCTEMA, HO MMMNepcKaa cuctema Bce
elje WMPOKO MCMONb3yeTcA Ha ObITOBOM YpOBHE U
3aKOHOAATeNbHO pa3pelleHa ANA JOPOXKHOro ABxe-
HKA (PaCCTOAHNA U CKOPOCTB), PO3/IMBa NMBa B Nabax
N n3MepeHusa Beca AparmetamnoB. CoeauHeHHoe
KoponeBcTBO MMeeT cBO 6oratyto NCTOPUIO HOPMa-
TUBHOIO perynupoBaHuA B 06nacTyi CTPOUTENbCTBA,
a oTnpasfHoBaBWWIA B 3TOM rogy cBoe 110-netne
WHcTUTYyT GpuTaHckmx cTaHpapTtoB (BSI) v noHbiHe

Bblcnr!!h'/ﬁ neKkab6bpb/AaHBapb

ABNAETCA aBTOPUTETHEeWLWeN opraHu3aumen, NpuHn-
MaloLLe, KCTaTh, camoe aKTVMBHOE yyacTue B Co3fa-
HUW 1 BHeapeHun EBpokofoB. bprTaHckme cTaHpap-
Tbl (HOPMaTVBbI B 06NacTV pacyeToB CTPOUTENbHBIX
KOHCTPYKLUWIN, reOTEXHUKN U CTPOUTENBHbIX MaTepu-
anoB) A0 CMX MOP MPU3HAKTCA Kak MeXAyHapoaHble
N NCNOMb3YIOTCA B HECKOMbKUX JecATKax CTpaH Mupa
(ABcTpanua, Hoasa 3enangua, IOAP u gp.). OgHako
co BcTynneHnem Benukobputanum B EC nepexon ot
BputaHcknx ctaHpapToB (BS) K EBponenckum ctaH-
paptam (EN) ctan HemsbexHbiM, 1 K 31 mas 2010 .
BS okoHuaTenbHO nepectann [dencTBOBaTb, YCTY-
nuB mecto EBpokopam, XOTA Mo oLeHKaM camoro
*e WHcTnTyTa O6pWTaHCKMX CTaHZapToB 3a rof Ao
s1oro (8 2009 r.) Tonbko okono 30% opraHu3auui
CoepunHeHHoro KoponescTBa B cdepe NpoeKTNpoBa-
HWA 1 CTPOUTENbCTBA UCMONb30Banu EBpokoabl.

PasymeeTcd, nocne o6bABNEHNA NIAHOB POCCUIA-
CKOro npaBuUTeNbCTBa B OTHOLIEHWM MO3TaNHOro
npuHATUA EBpokopgoB B Poccum TyT Xe Havana
XaOTMYHO CKJlafiblBaTbCA CBOA MapTUA «eBPOCKen-
TMKOB», M XOTA MOKa elle OTAesbHble rofioca He
CNNNCb B €AVHbIN XOp, HO YyXe OTYeTNMBO 3BY-
YMT NPOTECT NPOTUB NCNONb30BaHNA EBponenckmnx
cTaHgapToB B Poccnn. AprymeHTbl B LieSIOM NOBTO-
PATCA: y HAac, MO, CBOA COOCTBEHHAA, CNOXKUBLLA-
ACA 3a JeCATUNEeTMA HOPMAaTMBHaA CUCTEMa, Y4u-
TbiBaloLWasa BCe HalN MHOFOYMNC/IEHHbIE OTANYUA OT
EBponbl: 1 KnumaT y Hac 6onee CypoBbIi, U TPYHTbI
6onee CNOXHble, UHBIMUX CJIOBaMU, UCMOMNb30BaHUe
EBpokonoB 6yfeT sko6bl rpo3nTb CTPaHe TEXHOTeH-
HbIMW KaTacTpodamu.

Kateropuuyeckn He cornaceH ¢ nofo6bHbIMK 3asB-
neHusimu. Jliobble CTpOUTENbHbIE HOPMbI, MPaBUNA,
pernameHTbl U CTaHAAPTbl OCHOBAHbI Ha CTaTUCTHYe-
CKMX AaHHbIX 1 pe3ynbTaTaXx MHOrofeTHeN NpakTUKm
NPOEeKTUPOBaHMA, CTPOUTENbCTBA U SKCryaTauum
3[0aHUN N COOPYXKEHUIN, a TaKXe Ha SMMNUPUYECKNX
JaHHbIX TECTUPOBaHUA 1 NabopPaTOPHbLIX NCMbITAHNIA.
B 310 cBA3n EBponelickme HopMbl B CpaBHEHWU
c poctaBuwelics Ham oT CCCP cuctemon CHullos un
FOCToB umetoT nog coboi ropasfo 6osnee MOLHbIN
byHOAMEHT U3 3KCNepUMeHTanbHOW 1 HayuYHOU 6a3bl
N peanbHOro onbiTa CTPOWUTENbCTBA M 3SKChnyaTa-
LUy B CaMblX PasHbIX KAMMaTU4eckux, tornorpadu-
YecKMX W reonornyeckux ycsioBmax ABajuatn cemmu
cTpaH EBpocoto3a: oT conHeyHbix Kunpa v VicnaHnn go
3acHeXeHHbIx Hopeerun n ®uHnAHgMm; oT cencmmye-
cKu (go 7 6annos no wkane Puxtepa) 1 ByNKaHWYeCKN
AKTVBHDIX I0XHbIX PErMoHoB 1 OCTpoBOB WTanun un
[peunmn po 3atonnAembix TEPPUTOPUIA HUXKE YPOBHA
mopsa (HupepnaHgbl). PacueTHaa cuna BeTpa B pAage
3anagHolx pervoHos EBponbl gocturaer 77 m/cek, a
pacueTHble TemnepaTypbl BapbupytoTca oT +45°C Ha
tore n go —-40°C Ha ceBepe.

Ecnn roBoputb 0 MaclwTabe eBponenckon CTpo-
WTENbHOW WHAYCTPUMK, TO OH BMOMHe ajeKBaTeH
3KoHoOMunYyeckon mowm EC: B «bonblion Bocbmep-
Ke» EBponencknin coto3 npepacTaBneH YyeTblpbmA U3
BOCbMM Hambonee 3KOHOMUYECKM W MOAUTUYECKN

pasBuTbIX CTpaH mupa. o cpaBHeHuto ¢ Poccmen
cTpaHbl EBpocotoza mmeloT B COBOKYMHOCTU BTpoe
6onbluee HaceneHuwe, yxke MpeBbllatoLlee MOAMUNI-
nmappa u4enoBek, NPV 3TOM COBOKYMHbIA BasoBOMN
HaLMOHasbHbIN NPoayKT EBponenckoro cot3sa npe-
BblwaeT BHI Poccuiickon Qepepaumm 6onee yem B
10 pas, uTo roBOpUT O (Kak MMHUMYM) BTpoe 6onee
BbICOKOV NPOW3BOANTENBHOCTU TpyAa. B ctponTtens-
HOM cekTope B EC 3aHATO okono 15 mMnH yenosek (8
Poccnn — okono 5 MfH yenoBek), ¢ 06bEMOM Bano-
BOW foGaBNEHHOW CTOMMOCTM oKono 600 Mnpa eBpo
(8 Poccun 3TOT nokasatenb — 4yTb meHee 50 mnpg
eBpo). Ecnn Mbl MOCMOTpPUM Ha MMeloWmeca UTorn
CTPOUTENbHON AeATENbHOCTW, Hanpumep, B UHPpa-
CTPYKTYpe, TO, CKaXkeM, TONIbKo B ofHolu ®OpaHuun
o6Llas gnmMHa aBTOMOOUNIbHBIX Jopor 6onblie, yem
B Poccum, npuyem Mbl faxe He obcyxpaem Kaue-
CTBO 3TWX JOPOr TaM U 3[ecb. 22 MOPCKMe AeprKa-
Bbl U3 27 cTpaH EBpocoto3a nepeBo3ATt 400 mnH
naccaxmpoB B rof m3 6onee uem 1200 MoOpCKMX
noptos (B Poccum Tonbko okono 60 MOpPCKMX nop-
TOB C MPOCTO HUYTOXHbBIM MACCaXMpPoobopoTOM 1 C
COBOKYMHbIM Fpy30060pOTOM, €f1Ba NPEBbILIAIOLWNM
rpy30060poT poTTepAamcKoro nopta). AHanornyHas
cMTyauma C aBMALMOHHOW MHOPACTPYKTypon un ¢
»KenesHofopPOXHbIM TPAHCMOPTOM: B CUY Manoro
obbema cTpouTenbCTBa BOK3asibl M a3ponopTbl BCe
ele cyutalotcAa B Poccnn yHUKanbHbIMN 3gaHNAMY,
a poccuAHe feTalT U3 OJHOro ropoja B ApPYron,
Kak npaBuno, yepe3s MOCKBY, rae cocpefoToyeHbl
NPaKTUYeCKN BCe asponopTbl-xabbl cTpaHbl. Ecnun
B3ATb, K MPVIMepy, CMOPTUBHYIO MHPPaCTPYKTYpY, TO
pa3Huua B 06ecneYeHHOCTV CNOPTUBHBIMU COOPY-
XKEHUAMM Ha eAMHULY HaceNleHnA NPOCTO yapyyYaerT.
M 3T0 3aKOHOMEPHbIN NCTOPUYECKNIA UTOT: B CTPaHax
Espocoto3a netHne OnumnUNCKmMe wrpbl NPOBOAM-
nncb 3a BClo ux ncrtoputo 20 pas (8 CCCP - Bcero 1),
3uMHMe - 14 pa3 (Poccua elle TONbKO FOTOBUTCA
NPUHATb CBOIO NepBYIo 3uMHioto Onumnuagy B Coun).
C Takum 6Garakom peanu3oBaHHbIX CTPOUTENbHbIX
06beKkTOB BCex TMnoB EBpocoto3 nmeeTt Konoccanb-
HYI0 CTaTUCTUYECKYIO 6a3y, NOANUTbIBAEMYIO OMbITOM
NPOEeKTMPOBaHWA, CTPOUTENbCTBA U SKCAyaTaunun.
Bo3sbmem gpyron acnekT: kagpbl. TpeTb cnucka u3
200 nyywmnx BbICWNX LWIKOA MMpPa COCTaBAAIOT eBPO-
nenckne yHMBEPCUTETbI (ClOAa, YBbl, HE BXOAUT HU
OAVH POCCMINCKWIA By3!), a 3TO, B TOM 4uncIe, roBO-
pUT O MOLUHENLIEM HAayYyHOM MoTeHUMane B obna-
CTU CTPOUTENbBHOW HAaYKM N O KayecTBe MOAroTOBKM
MONOAbIX KaApoB AN1A €BPOMNeriCKoN CTPOMTENbHOWN
MHOYCTpuM B uenom. Ecnn B HeKoTopbix obnacTsx
npuKnagHom cTpouTesibHOM Haykm B Poccun eue
mmeroTca npodeccroHanbl MAPOBOrO YPOBHA, NofA-
rOoTOBJIEHHblE COBETCKOW LIKOJSIOW B OCHOBHOM AnA
crneumanbHbIX 3afay Bo3BefeHnsAs 06beKTOB 060POH-
HOW MHGPACTPYKTYpPbl U aTOMHOV SHEPreTuKM, TO B
LleNIOM YPOBEHb OTeYeCTBEHHbIX TEXHOJIOMMIA OTCTaeT
oT 3anagHon EBponbl Ha gobpble noneeka, U 3aecb
MOXHO MPUBECTU AJINHHBIA CMNCOK, BKIOYaOWMN
npakTnyeckn Bce ob6nacTu NPOeKTUPOBaHNA 1 CTPO-

ntenbHoro npounssopctsa: ot CAlNP go cncrtem nHxe-
HepHOro 060pyAOBaHUA 34aHWUN, BEPTUKANbHOro
TpaHcnopTa, ¢acafgHbIXx TexXHonornin u np. B ston
CBA3N B POCCUNCKOM CTPOUTENbHOM MPOU3BOACTBE
60% maTepuanoB n 060pyfoOBaHNA UMMOPTUPYIOTCA
n3-3a py6exa, He FOBOPS y>Ke O TOM, YTO MPOEKTUPO-
BaHMe B Macce CBOEN y»e AaBHO BedeTCA Ha 3anaja-
HbIX copTax. Ceuac Henb3Aa fake NpeacTaBUTb cebe
BO3MOXHOCTb MOJIHOLEHHON peanu3aunn 3gaHus,
CKaxkeMm, bU3Hec-LeHTpa Knacca «Ax, NATU3Be3[04YHO-
ro oTensa Wi COBPEMEHHOro a3ponopTa, NCMOoNb3yA
NCKITIOYNTENIbHO POCCUMICKME TeXHONMOrnn, MaTtepua-
nbl 1 060PYAOBaHKE U NMPOEKTUPYA NCKITIOUNTENIbHO
Nno POCCUNCKMM HOpMaTMBaM U 6e3 Kakumx Obl TO
HU ObINO OTCTYMAIEHMI OT HUX. TexHonoruyeckoe
oTcTaBaHue Poccun oT 3anaga ycyrybnaerca Takxke

KpaliHe HW3KOW KyNlbTypOn CTPOUTENIbHOrO Mpous-
BOACTBA B LieSIOM 1 BCEOOLIEN TeprnnMocCTbio CTpou-
Tenen K OTCTYM/IEHNAM OT TEXHONOIMUYECKMX perna-
MEHTOB U npaBun 6e30MacHOCTW, YHacne[oBaHHOWM
ele OT COBETCKOW MOOUIN3ALMOHHON 3KOHOMUKMN
BOEHHbIX 1 MOC/IEBOEHHbIX JIET, KOrAa «1toboi LieHown,
HO B CPOK» WIN AaXke «OOCPOYHO CBepXx nnaHa». Kak
cnepcteume — B Poccum ropasfo Bbllie CMepPTHOCTb Ha
CTpoWKax no cpaBHeHuto ¢ EBpocoto3zom. CoBeTckme
HOPMbI U CTaHAapTbl KOMMEeHCMpoBany Bceobuiee
HU3KOe KauyecTBO CTPOMTENbCTBA U Mnocnegytouein
3KCMyaTauum O6bEeKTOB KpalHe KOHCepBaTMBHbLIM
noaxofoM K HOPMATUBHbIM TPeOOBaHUAM, a TakXKe
yepes KCronb3oBaHKe PasIMYHOro poga nonpaBoy-
HbIX «KO3QOULMEHTOB HAafEXHOCTW», KOTOpble Mpu-
MEHANUCH B pacyeTax. Hanprmep, ana upesBblyaiHbIxX
CUTyauuin B 3[aHUAX HOPMbl OblLIM OPUEHTUPOBAHDI
Ha cTpaTerum naccMBHO 6e3onacHOCTW, He nosara-
ACb 0c060 Ha BbICOKME TEXHONOMMW U WHXXEHEPHO-
TeXHUYECKME MepPOonpUATUS.

MoBepbTe, A BOBCE HE 3aHUMAIOCb OYEpPHUTENb-
CTBOM: B MICTOPMYECKOWN PETPOCMEKTMBE Halleln CTPo-
UTENbHOW WHAYCTPUMW, HECOMHEHHO, OblN0 YeMm rop-
antbca. Hanpumep, ¢ 1962 no 1990 r.r. CCCP 6bin
6e3yCcnoBHbIM MUPOBLIM NNAEPOM B MPOM3BOACTBE
LeMeHTa, B 3TOT e Nnepuoj co3faHo Hemano bec-
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npeuefeHTHbIX MO YHWKaNbHOCTM MOCTPOEK, a B
COCTA3aHUM CTPaHbl C OCTaNIbHbIM MUPOM B NMMOHEpax
6blIN HE TOJIbKO KOCMOHABTUKA, HO 1 CTPOUTENIbCTBO
BbICOTHbIX coopyxeHui (OcTaHKMHCKasa TenebalHs),
06beKTOB UHOPACTPYKTYpPbI 1 SHepreTukn. OfHaKo B
HaCTOALMA MOMEHT Mbl JONIXHbl TPE3BO OLIeHMBaTb
CBOW CWMbl, BOSMOXKHOCTU U Pecypcbl: COBPEMEHHas
Poccua yxxe He moxeT 6onee Ha paBHbIX KOHKYpPUPO-
BaTb C 3anafom B chepe CTPOUTENBLCTBA HY NO YPOB-
HIO MHBECTULNIA B HAYKy U TEXHOMOIW, HY MO YpOB-
HIO MOArOTOBKM HOBbIX MPOdEeCcCUOHanbHbIX Kaapos
(BTOpOE, OUEBMAHO, BbITEKAET M3 NepBoro). bonblias
YacTb POCCUNCKON HOPMATUBHO 6a3bl, fOCTaBLUENCA
HaMm B HacnedCTBO OT COBETCKOW CUCTEMbI, MOpasib-
HO ycTapena u TpebyeT He MPOCTO NepMoanYecKoro
06HOBNEHMA, a KapAVHaNbHOM 3aMeHbl Ha CTaHAapTbl,
OpPMEHTUPOBaHHbIE Ha MOAepHU3aLui0 BCel CTpo-
utenbHon oTpacnu. Mpur3HaHve K apanTauma 3ape-
KOMeH[0BaBLNX cebAa CoBpeMEeHHbIX MeXAyHapoa-
HbIX HOpM ABnAeTcA ana Poccum cambiM ObICTPbIM 1
3¢ deKTUBHBIM CMOCOOOM MOLEPHU3NPOBATL CTPOU-
TesbHY0 OTpacb.

YuntbiBaa npoounbHYyl0 TeMaTUKy >KypHana
«BbICOTHbIE 3jaHMNA», N NMOCKOJIbKY TakK Y CIyYUNioCh,
4TO B MOCNeAHME rofibl A MHOTO 3aHNMalCb NPOEKTU-
pOBaHMEM MMEHHO BbICOTHbIX 3AaHNIA, NPOVAIOCTPU-
pyio CBOIO MO3MLMIO HA HarNALHbIX NMPYMepax: noyemy

Mpu3HaHue u adanmayus 3apeKoMeHO008a8UWUX
ceb6s cospemMeHHbIX MeXOYHAPOOHbIX HOPM

— cambili 6biIcmpbIli U 3¢h¢pheKMuUBHbIL cNOCco6
MoOepHU3Upo8ams cmpoumesibHyIl0 ompacio

Poccuu

npoeKkT HebocKpeba, peannsyemblii MO POCCUNCKAM
CTaHZapTam U Hopmam, MeHee 3¢peKTUBEH 1 6onee
3aTpaTeH, Yem peanr3yemblii MO TOMY e TEXHNYEeCKO-
My 3agaHuio B EBpone unu CLLA? [JencTBoBaBLne Ao
HepaaBHero BpemeHu poccniickme CHulbl B npuHUumne
He [onycKann CTPOWUTENIbCTBO BbICOTOK C OTMETKOMN
BEPXHEro 3TaXa Bbllle 50 M B HEXMWbIX 3[aHUAX W
Bbile 75 M B Xuibix. [poeKkTMpoBaHMe BbICOTOK B
Mockse ¢ 2004 r. pernameHTMpPyeTCA MeCTHbIMU HOp-
mMamu MICH, a B MNeTepbypre — TepprTOpUanbHbIMM
Hopmamu TCH (gonyckaloT npegenbHylo BbICOTY 3aa-
HUA — 150 m); B OCTaNIbHbIX PErroHax NpoeKTNpPoBaTh
6awWwHN HeobxoaMMO MO crneuranbHO pa3pabaTbiBae-
MbiM CTY, KOTOpble, MO CYTW, OCHOBaHbl Ha 6a3nCHbIX
nonoxeHunax CHulMos n FOCToB (gonyckaa nx npume-
HeHMe Ha 34aHNAX C BbICOTON, NPeBbILAoWeNn NMMMAT
B 50 (75) meTpoB).

+ B yactn ecTkoCTM Hecyleln KOHCTPYKUMM pOC-
cuiicKue HopmaTuBbl TpebytoT, YTobbl NpeaenbHoe
ropu3oHTanbHOe MNepeMelleHne Bepxa 34aHuA He
npeBsbiwano 1/1000 ero BbICOTbI, B TO BpeMsA Kak eBpO-
nerickMe N ceBepoaMepuKaHCKMe HOpPMbl JOMyCKalT
BZIBOE MeHbllee 3HaueHue. YMeHbLUeHMEe XKeCTKOCTU
KOHCTPYKTMBA MO3BOJSAET JOOUTbCA 3HAuMTeNbHOM
SKOHOMMM MO BeCy 34aHUA W, COOTBETCTBEHHO, MO
CTOMMOCTM KapKaca 1 dbyHOaMeHTOB.
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+ TpeboBaHMA NO OrHECTONKOCTU HeCYLUX KOH-
CTPYKUMIA B BbICOTHbIX 3AaHuNAX B Poccun gocTuratot
4 yacoB ANA KOJIOHH, NIECTHUYHBIX KNeTOK U nepe-
KPbITWIA, pa3fensiowmx noxapHble oTceku, 4To BABoe
npesbllaeT 3HauveHue, Tpebyemoe 3apybexHbiMK
HOPMaMn ¥ COM3MepUMOe C peasibHbiIM BpeMeHeM
3BaKyaLum 1 NoXKapoTyleHnA. Takon JBOMHON 3anac
OrHeCTOMKOCTW, HECOMHEHHO, AenaeT 3aaHue 6onee
6e30MacHbIM, HO 3a CYeT yTAXeNIeHNA KOHCTPYKTMBA U
CYLECTBEHHOTO YAOPOXKaHNA CMETbI.

+ B pa3BuTbiXx cTpaHax Mupa Npu CTPOUTENbCTBE
He60CKpebOB NCNONb3YTCA BbICOKOMPOYHbIE MapKmn
6eToHa, aHanornyHble Mapkam B-95 1 Bblile, ofHako B
Poccnm B HacTOALWMI MOMEHT fOCTMXKEHMEM ABNAETCA
6eTOH Mapku B-80, a 6eToHbI 6onee BbICOKUX MAapOK
He COracoBbIBAOTCA OPraHaMm SKCNepTm3bl.

« lo koHua 2010 . HEBO3MOXHO ObIfI0 CNPOEKTU-
poBaTb 3KOHOMUYHOE, KOMPOPTHOE N dPPeKTMBHOE
BbICOTHOE 3[aHMe B 4YaCTU BePTMKaNIbHOrO TpaHC-
nopTa: A4eNCTBOBaBWNA [0 BBeAEeHUA TeXHUYEeCKOro
pernameHta TOCT He npu3HaBan pAByxnanybHble
nNGTbI M NOABEMHUKM CO CKOPOCTbIO Bbille 2 m/ceK (B
COBPEMEHHbIX HeGOCKpebax MMPTbl UMEIOT CKOPOCTb
Z0o 10 m/ceK v Bblwwe).

« Mo poccnMincknm Hopmam He TpebyeTca OCHalleHne
BbICOTHOTO 3flaHNA 060opyfoBaHNEM Ans 06CNyXMBa-
HUA 1 MoViKM pacafoB (HeMmpPeMeHHbIN SNeMeHT B 3KC-
niayaTtauuvM COBPEMEHHOro 3fjaHus), a cornacoBaHue
3Toro obopynoBaHus NPob6AEeMaTUYHO U MOYEMY-TO
NpUBA3aHO K BOMPOCaM MNPOMbIWIEeHHON Ge3onac-
HoCTW. Y6OpKa Hanefu, COCyNeK 1 CHera C KpoBesb
CHulMamun TakXe He pernameHTUpyoTCA.

« Tpebyemblie CHulMamu 6onee nonorve yknoHbi (1:2)
NeCTHUYHbIX Maplueli B OOWECTBEHHbIX 34aHuAX, a
TakXe HeobXo4MMOCTb BblieneHus NMPTOBbIX BECTU-
Glonein AenalT NNaHWPOBKY NECTHUYHO-NNGTOBBIX
y3noB meHee 3PpPeKTNBHON.

» He3sapbimnaemble 3BakyaUMOHHble NECTHULbI
Tuna H1 (c nepexopgom yepes 6ankoH), cunTatowmecs
B PO npegnoutntenbHbIM pelleHneM ANnA 3BaKya-
LMN U3 BbICOTHOIO 3[1aHUA, BECbMa COMHUTENbHbI B
YyacTn pucka 6NMOKMPOBKU [IBEpel B 3MHEe BpeMmsi
(cHer nnu Hanepgb), a TakXXe NPU BKIIIOYEHUMN CUCTe-
Mbl [bIMOyZafieHMA B KOPWUAOPE, YTO MOXKET CO3-
JaTb pa3HuUy B AaBneHun. Takne necTHuLbl KpanHe
He3ddEKTNBHBI, YBENUUYMBAIOT 3HEpronoTpebneHue
30aHUs U Hurge 3a npegenamum 6biBwero CCCP He
MNCNONb3yHTCA.

+ HopmatusHble TpeboBaHus K dacagam 1 K pac-
yeTam UHKEHEPHbIX CUCTEM He OCTaBAAIOT peasibHOMN
BO3MOXKHOCTW ANA peanu3aLm MHOTMX COBPEMEHHbIX
3Heprocbeperaowmx dpacagHbIX TEXHONOMMIA, SKOHO-
MALLUX 33 CYET LIMPOKOrO NCMOJSIb30BaHNA eCTeCTBEH-
HOW BEHTUALNN 1 «<KaMUHHOTO» dbdeKTa (Takux, Kak,
HanprMep, AByXHUTOYHBIV dpacag).

« [lpoeKTupoBaHue aTpMyMOB HOPMaMu He perna-
MEHTUPOBAHO U T. A.

CNMCOK MOXHO ellie JONro NpofosXaTtb, a B CyXOoM
ocTaTke OyfeT BbICOTHOE, HO TEXHONMOMMYECKN apxa-
MNYyHOe 3AaHue C HeshPEKTUBHBIMU MIAaHNMPOBKAMMU

N CO CTPOUTENbHOW CMeTOWN, HEOHOCHOBAHHO U BHe
BCAKOro 3[1paBOro CMbIC/a NpeBbllatolein 6rogxeT
3[1aHWIA-aHaNoroB, CNPOEKTUPOBAHHBIX MO MEXAyHa-
pPOoAHbIM HOPMaM.

EBpokogbl MpeanonaraloT NPUHLMNMANBHO WHOWN
noAxoa K HOPMUPOBAHWIO U CTaHJAPTU3aLUN B CTPO-
nTenbHon chepe: B OTAMYME OT NpeanucbiBaioLle-
ro nopgxopa (Kakmm ob6bpasom U K3 4yero fenatb),
BO [NlaBy yrna CTaBUTCA NpuHUMN Lenecoobpas-
HOCTV U PYHKUMOHANBbHOCTW pe3ynbTaTa, YTo AaeT
WCNONHUTENIO CTUMYJNT HAXOAUTb U MPUMEHATb Hau-
6onee >¢pdeKTUBHbIE peLIeHns, Mest onpepeneH-
Hyl0 cBoGoZy B Bblbope cnocoba COOTBETCTBOBATL
OCHOBHbIM TpeboBaHVAM MO 6e30MacHOCTM 3haHui
1N coopyxeHun. Takon nogxop, NPOAUKTOBAHHbLIN
dunocopuen sHeprosapGeKTUBHOCTU U YCTONUM-
BOCTU, CTUMYNUPYET MHHOBAUUM B CTPOUTENIbCTBE,
KOTOpble B MPOTUBHOM Cjlyyae (Mpu npeanucbiBato-
LEeM XapaKTepe HOPMaTMBOB) CTaHOBATCA anpuopun
NPOTVBO3aKOHHbIMU, BbIHY»KAaA MPOEKTUPOBLYNKOB
1 CTpouUTenel TPaTUTb HEBEPOATHbIE YCUIIVA Ha NPO-
Lleccbl COrnacoBaHUN Mo KaXXAoMy OTCTYMNEHWIO OT
NPOMNUCAHHOM CTaHAAPTOM HOPMbl U MO KakAow
BOJIbHOW UHTEpPNpeTauun TOro Uian UHOTo MyHKTa, C
YUYEeTOM MHOTOUMCIEHHbIX HECTBIKOBOK U MPOTUBO-
peunin mexgy CHulMamu, TOCTamu, CIM, TCH n TexHu-
YeCcKMMU perflameHTamy, TOJNKALWVMK UHBECTOPA
Ha 3aTpaTHbIA U ANUTENbHBIN Npouecc pa3paboTky
cneuTexycnoBuin (4To y»Ke AaBHO CTanio GU3HecoM
Hanofobue TOProBAN WHAYNbreHUMAMU Yy cpefHe-
BEKOBbIX KaTOJNIMKOB). B TeueHne TpuauaTuneTHero
nepropa pa3spabotku EBpokonos, B npouecce geba-
TOB W [UCKYCCUIA MeXAy npefcTaBUTeNnsaMu pas-
HbIX HALMOHAMbHbIX HAYUYHbIX LUKOJ, NTOTOBbIN CBOJ,
6a30BbIX HOPMaTMBOB Oblf MpefenbHO ONTUMMK3N-
poBaH 1 oTwMdOBaH Kak YHMBEPCaNbHbIN NHCTPY-
MEHT A/ NMPVMEHEHWA C Y4YeTOM MEeCTHbIX Mpu-
noxeHun. Mostomy, npmnsHaBaa EBpokogbl, Poccua
KakK MUHMMYM n3bexana 6bl MHOroneTHero n Hebec-
KOHQNIMKTHOrO WUTEPALMOHHOro MNyTW MO akTyanu-
3auum CHwulloB, cocpegoTouMBWINCLG BMECTO 3TOrO
B TeueHue OGnuKalllero BPeMeHU Ha pa3paboTke
HaLMOHANbHbIX NPUOXEHUIA.

Poccuiickas ®epepauus obpeyeHa Ha LWKMpPOKoe
coTpyaHuuectso ¢ EBponoit n noatanHyo nHTterpa-
LMo B €BpOMNenckoe 3KOHOMUYECKoe coobLecTBo,
B TOM Uncnie yepes3 Nnpu3HaHve eBpOonencknx Hopm
M CTaHOapToB, — 3TO YacTb UMBMAN3ALNOHHOIO
npouecca 1 BaxHaa CTyneHbKa Ha MyTW K 3aKOHO-
JatenbHoMy opOpMIIeHMI0 B3aMMHOIO MpPU3HaHMWA
eBponenckmx gunnomos B PO n poccminckux aunno-
mMoB B 3anagHon Epone. [lo cux nop Aunaombl
HaLUUX UHXXEHEPOB N apXMTEKTOPOB He MpPU3HATCA
B EBpocoto3e, 1 Kaknm 6bl 3aMeyaTesibHbIM YUYeHbIM
WX CneumnancTom Bbl He Obinn 6bl 34ecb, TaM Bbl —
HUKTO, N 6e3 COOTBeTCTBYIOLWEN NepeaTTecTauun B
€BPONENCKNX MHCTUTYTaX HUKAKMX OTBETCTBEHHbIX
NOCTOB W [JO/MKHOCTEN B Hay4yHOW wAM Npouv3BOA-
CTBEHHOWN uMepapxun B cTpaHax EC Bam He cBeTuUT.
YunTbiBan CTOMb CyLIeCTBEHHbIE pa3HOracua mexay

POCCUIACKOI 1 eBPONencKoin HopmaTBHbIMK 6a3a-
MM, 3TO BNOJIHE 3aKOHOMEPHO 1 NOrNYHO. B oTmecT-
Ky Poccnsa nmpumeHAEeT CUMMETPUYHbIE CaHKLMW MO
OTHOLUEHMWIO K [AepXaTeNiAM eBPOnencKnX «Kopo-
yek», MpY 3TOM B3aVMHOe Henpu3HaHue AUMNIOMOB
1 KBanudmKaLun 03HavaeT B CBOEM UTOre B3aMMHOe
Henpu3HaHWe NPOeKTOB 1 PacyeToB, BbIMOMHEHHbIX
fAepKaTenAammn 3TUX AMNAOMOB. TONbKO BOT Heno-
HATHO, Kak NofJo6HasA NonnTKa NOMOXeT NNKBUAN-
poBaTb 3TOT MOCAEAHUN OMIOT »Kene3Horo 3aHaBeca
mexnay Poccuneir n EsBponon.

MNepexog Ha EBponenckne ctTaHAApPTbl, HECOMHEHHO,
npefocTaBiAeT 60bLie BO3MOXHOCTEN A1A [OCTyna
Ha POCCUMCKMIA PbIHOK MHOCTPaHHbIM NMPOEKTUPOB-
WMKamMm 1 nogpAfuYnKkam, NpousBoauTenam CTpou-
TeNIbHbIX MaTEPMaNoB U 060pPy[OBaHNA, UTO, C OGHOM
CTOPOHbI, KOHEYHO, Y>KeCTOUNT KOHKYPEHLMIO Ha pOC-

CMINCKOM PbIHKE, TEM CaMbIM 0310POBUB CUTYaUNIO B
Hallem CTpouTeNbHOM 6u3Hece. A C Ipyroi CTOPOHBI,
M ANA pPOCCUMNCKMX KOMMaHwuii 6ymyT npefocTaBrne-
Hbl HEe MeHee LUMPOKME BO3MOXHOCTU ANA AOCTyna
Ha gpyrve 3apybexHble pbiHKW. KOHKypeHUusa ecTb
HeCOMHeHHoe 61aro v rMmaBHbIA UCTOYHUK Nporpecca
B PbIHOYHOW 3KOHOMWKE, UTOT peanbHON KOHKYpPEH-
U1K — ynyylieHne KayecTBa NPOAYKUUN U CHUXKEHKE
LUeH Ha Hee. Ha poccniiCKOM CTPOUTENbHOM pPbIHKE
300pOoBas KOHKYpPeHUMs MpakTUYecKu OTCYTCTBY-
€T, a cucTemMa KOHKYPCHbIX mpoueayp U TEHAEPOB
HUCKOJIbKO He MpenAaTcTByeT «OTKaTam» U «pacnu-
namy, KOTopble, HA060POT, MPOYHO UHTErPUPOBANNCH
B TEHAEPHbIN NPOLeCcC, CTaB YacTbio MapansienbHomn
TeHeBOW 3KOHOMUKMW, CBA3AHHOW C HENPO3PaYHOCTbIO
3KOHOMUYECKNX U aJMUHUCTPATUBHbLIX MPOLECCOB.
OTclopga BbicOYalliMe UeHbl Ha HEABMXUMOCTb Mpu
[OBOJIBHO HM3KOM CpefHecTaTUCTMYEeCKOM KayecTBe
CTPOWTENbCTBA, OCYLLECTBNISEMOro B OCHOBHOM C/na-
MU a3mnaTCKmx ractapbanTepoB. Poccma HblHe CTaBuUT
MUPOBbIE pPeKopAbl TWMA: Camblii JOPOron B mMupe
KUNIOMETP aBTOCTPafbl, Camblii JOPOron B Mupe oyT-
GONbHbIN CTaAWOH, OMEPHbI TeaTp U Tak Aanee...
300poBadA 1 YeCTHaA KOHKYPEeHUUA — e AUHCTBEHHDIN
nyTb K CNpaBeanvBoOMy LIeHOOOPa30BaHWIO U BbICO-
KWUM CTaHAapTaM KauecTsa.

nexkabpb/aHBapb BbIGUTM
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XpynKas MOHYMEHTaIbHOCTb — MMEHHO TaK MOXKHO OXapaKTepX30BaTb COBPEMEHHbIN CTUIb APXUTEKTYPbI.
BapoKko, aMnup, KNacCULM3M 1 NPoYKne CTUAK NOCTENEHHO CTAHOBATCA UCTOpUEN. Mbl eLlie MOXeM No60BaTbCA
3aMbIC/IOBATOV IEMHWUHON, BHYLUATENBHBIMU apKamm, FOTUYECKAMU WMUASMM, HO 3TO YKe, Kak NPaBiAnio,

He Te MEeCTa, FAe Mbl XIBEM UM PaboTaeMm, a 06bEKTbI KyIbTYPHOTO Hac/eaws, OXpaHAeMble NCTOPUYECKIE
AOCTONPUMEYATENBHOCTU. PUTM COBPEMEHHOI I3HN OUYEHD CJTOKEH, MHOXXECTBO COObITUIA, HapAAay C AeduLnUTOM
BPEMEHU 1 NPOCTPAHCTBA, 3aCTABNAT YeIOBEKA HEOCO3HAHHO CTPEMUTBCA K IEFKOCTM, MPOCTOTE U MPAKTULM3MY
BO BCEM, BKJIOUAs apXUTEKTYPY.

Tekct BUTAJIMIA HUKUTWH, aupektop OO0 «Antoteppa MCK»
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COBPEMEHHSIE DACANHBLIE TEXHCIOMAM

OBCNYHMMBAHWE
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SACANOB

peon nocnegHMx HOBUHOK B CTPO-
WTENIbHOM MMWpPEe - CBETOMpO3pauy-
Hble KOHCTPYKLUW, a NpoLle roBops,
CTPYKTYPbl U3 yAapPOMNPOYHOro CTekK-
Nla, BCe yvaule ucrnonb3yemble AnA
BO3BedeHVA 3A4aHUN. HecMoTpA Ha cTepeoTunHble
MbICAIX, Mocelalme NPy B3rALE Ha CTEKAHHble
noma, mon: «[epBbI ke rpag Uy KameHb, 6poLueH-
HbI XYJIMFaHOM, IEFKO Pa3pyLUUT 3TN CTEHbI!», — MmaTe-
puan yxke ycnen 3apeKkomeHAoBaTb cebA Ha CTpou-
TE/IbHOM PbIHKE, @ COOPYXEHUA U3 HEro SKCniyaTu-

Bblcn]m neKkab6bpb/AaHBapb

pytoTcA AONro 1 ycnelwHo. TexHonorum npon3BoAcTea
JOLWM A0 TOro, YTO Jaxe B Cllyyae MeXxaHU4YecKoro
NOBPEXAEHNA KaKoW-NMbo cocTaBnstoLe NogooHo-
ro pacaga ee MOXHO C IErKOCTblo 3aMeHUTb 6e3 Heob-
XOAMMOCTY Mnepebupatb BCIO KOHCTPyKUMO. A cam
3MIeMEHT MpY MOBPEXAEHUN OByfdeT He paspylueH, a
Nnwb fedpopMUpoBaH — 61arogapa HEBUANMOW NAEH-
Ke, CTArMBaoLLEel CTEKNOBOMOKHO, Y CAEPKUBAIOLLMM
pamam U KpenieHuAMm, He AaloLMM eMy pasJieTeTb-
CA Ha MeJNikMe KycouKku. [laHHbI daKT upe3BblyaiHO
Ba’KeH, €C/IN FOBOPUTb 0 6e30MacHOCTY Ntoaen.

m— SCHUCO

T T Y I |
INTERNATIONAL

CBeTonpo3payHble KOHCTPYKLUU MNpeacTaBs-
0T o060V CBOEO6pa3sHbIN Masa U3 anloMUHNEBOrO
npodunsa co cTekNAHHbIMK BCTaBKamu. M B oTeue-
CTBEHHOW CTPOUTENbHOW chepe 3TO yKe [aBHO He
3arpaHuyHas AWKOBMHKa. Ha TeppuTtopum Poccun
B HacTOAWMWNA MOMEHT CyLecTByeT [OCTaTOYHO
MHOro GMpM — NPoV3BOANTENEN BbILUEYNMOMAHYTHIX
KOHCTPYKLMI, TAe WCMOMb3YeTCA BbICOKOTEXHOMO-
rMyHoe 3amagHoe obopyaoBaHue. Hanuume Takoi
TEXHUKW Yy Npov3BoAMTeNel MOIHOCTbio obecne-
UMBAET HaWW CTPOUTESNIbHbIE KOMMAHUKN HeobXxoau-
MbIMY MaTepuanaMu 1 No3BosAET SKOHOMUTb Ha UX
TPaHCMOPTUPOBKE 13-3a FpaHmMLbl. B cBoto ouepefp,
CHVIXKEHME TPAHCMOPTHbIX PAacXO4OB U OTCYTCTBME
TAaMOXXEHHbIX MOLWVH AEeNalT NpMemMsieMon CooT-
BETCTBYIOLLYIO CTAaTbi0 PAaCXOLOB B CMeTe /15 3aKas-
unkoB. Kasanocb 6bl, Ha YTO »KaNiOBAaTbCA B AaH-
HOM cermeHTe? OfHAKO CyLecTByeT pAg npobnem,
3aTpyAHAWMX PaboTy C OTeYeCTBEHHbIMU OpraHu-
3aunAMKM, MPOU3BOAALMMMN KOHCTPYKLUMM, CTaBLwme
HAaCTONIbKO MOMYNSAPHBIMY CErOfHA B CTPOWTESb-
CTBE U fuW3aiiHe TOPOACKOro naHawadTa, uto 6e3
HUX YXe Henb3s 060MTMCb. T Npobrembl OCTpbl

e el e
W K UX peLleHnto He06X0AMMO NOJONTN CEPbEe3HO.

HauHem c TexHWYecKon JOKYMEHTaLMu, KOTOpYio
NPefoCTaBnAT NPeanpuaATUAM GYPMbl — W3roTo-
BUTENIN MPOGUbHBIX cucTeM. BosbMem, K mpumepy,
KaTanoryn HemeLK/X KomnaHuii. Mo MHeHuo npodec-
CMOHANOB, OHN HammncaHbl 6osiee NoAPO6BHO U CKpy-
rnynesHo, Yem aHasornyHble U3LaHusa APYrUX CTPaH.
[laHHble JOKYMEHTbI COCTABIAIOT, KaK MPaBUIIO, NHXe-
Hepbl Y KOHCTPYKTOPbI, HEMOCPEACTBEHHO pa3paba-
TbIBalOLWME MaTEPUasbl, O KOTOPbIX OHU MULWYT. YTO
Mbl MOXEM TaM YBULETb?

Bo-nepBblIx, 3Tanbl M3roTOBAEHUA TOrO WA UHOFO
3/IeMeHTa, BO-BTOPbIX, MOMHbIA AaCCOPTUMEHT Mpo-
AYKUWKW, BbiMycKaemMoln GrpMON-Npon3BoguTENeM,
B-TPETbUX, MOCNeL0BaTeNbHYI0 HyMepaLMio, MPUCBO-
€HHYI0 BCEM HaMMeHOoBaHUAM. Ho He TONbKO YeTKoe
apTUKy/bHOe 0603HauYeHne obneryaet paboTy C KOM-
nnekTaumen KOHCTpyKuuun. MofpobHble YyepTexu no
MexaHnyeckon obpaboTke mpodusnein, cbopke KOH-
CTPYKUMIA, YCTAaHOBKE YMIOTHUTENbHbBIX 3JIEMEHTOB,
bYpPHUTYpPBI Ha OKHa U ABepy — Ha Aene Bce 3TO 3Ha-
uMTeNIbHO YCKOPAET mpouecc. A B pasfene, CBsA3aH-
HOM C MOHTaXHbIMU paboTamu, NpeanaraloTca Bapu-

nexkabpb/aHBapb BHGMM
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aHTbl I'Ipl/leIKaHI/II;I n erI'IJ'IeHI/IPI N3roTOBNNIEHHbIX
KOHCprKLlI/IIh. HeKOTOpre npo<|)|/|anb|e KOMMaHun B
CBOMX KaTasiorax nepeuyncniaioT Bce obopynoBaHve 1
VHCTPYMEHTbI, HeobxovMble Ha MPOV3BOACTBE LS
M3roTOBNEHMUSA n3denuin. B obuem, 4yBCTByeTCs, YTO
dupma He cCHUMaeT ¢ cebsA OTBETCTBEHHOCTV MO OKOH-
YaHMU NPOV3BOACTBA, HO BCAYECKNM CTapaeTca obner-
YnTb MPOLECC AaslbHEeNLWero NCrnosib30BaHNA CBOEro
npogykta. Kazanocb 6bl, NPEKPACHO — HA YTO MOXHO
»anosaTbcA? OfHaKo eCTb OfHO «HO» — MOAO6HbIe
onucaHusa mno paboTe c matepuanamu CyLlecTBYIOT
TOJIbKO Ha HEMELIKOM fA3blKe. A B Hallel cTpaHe Jane-
KO He KaXKAblli KOHCTPYKTOP U TEXHOMOT, He roBOpsA
0 paboumx Ha NPOV3BOACTBE, 3HAET HEMELIKMI A3bIK,
Tem 6onee, B 061aCTV TEXHUYECKOW 1N CTPOUTESIbHOM
TeMaTuKu. YTO KacaeTcss pOCCUCKMX aHAsIOroB TeXx-
HUYyecKom OOKYMeHTauuu, TO 3TO NnLlb cnabble Konun
HemeLKux. HekoTopble 13 HUX UMEIOT NyTaHoe apTu-

BMI:IIIM neKkab6bpb/AaHBapb

KyJlibHOe 0003HaueHue, TaK, apTUKYN MOXET UMETb B
CBOEM HaMVCaHWM YETbIPE, LWEeCTb U Jaxe cemb Undp,
YTO, MO MHEHMIO HalWWX CAEeUnannucToB, He OYEHb
yAoOHO nNpu paboTe ¢ HUMMK.

Ho cambiii 6onblUO HEAOCTAaTOK OTEYeCTBEHHbIX
KaTasloroB — 3TO TO, YTO B HUX MPOCTO OTCYTCTBY-
eT 6oMbluas YacTb BaXXHOWN MHdOpPMaLUM O cocTaBe
KOMMAeKTyoWwnx n ux cbopke. Ecnn ctpoutenbHas
OpraHu3aLmsa HauyMHaeT CBOK PaboTy C oTeYeCcTBeH-
HbIMU NMPOOGUIbHBIMY CUCTEMAMM, HE MMesi OMbiTa
COTpyAHMYECTBa C 3apybOexHbIMV KOMMAHWAMM, TO
OHa MHOrOe JeflaeT «Ha Na3oK» 1 JOonyCckaeT Orpom-
HOEe KONIMYECTBO NPAKTUYECKNX OWNOOK TONbKO U3-3a
OTCYTCTBUA MOACHUTENbHOW MHPOPMaLUM B KaTasno-
rax pOCCUMCKNX NPOUN3BOANTENEN.

Ewe ofgHa npobnema, 3To ypoBeHb KBanudrKkaumu
KaflpOB Ha MpeanpuATUAX, M3roTaBANBaOWMNX KOH-
CTPYKUMM 13 antoMnHeBoro npoouns. K coxxaneHuto,
B coBpemeHHol Poccum umeetcsa AeduunT BbICOKO-
KBanUQMLIMPOBAHHbIX CNELMANNCTOB, TaK Kak UX Npo-
CTO HUrAe He roToBAT. [pakTuyeckn Bce oTeyecTBeH-
Hble KOMMaHVV MPOBOAAT 0byUYeHne CBOUX COTPYLHU-
KOB COOCTBEHHBIMW CUJIAaMU, TO €CTb, BCE CBOAMTCA K
HaNIMuMIo Ha MPeanpuATAM XOTA Obl OQHOrO KBanu-
duuMpoBaHHOro creunanucTa B AaHHOW obnactu.
Ho sToro kpaiiHe mano, Tak Kak gns pa3paboTku 1
Npon3BOACTBA TaKoW MPOAYKUMU HEOOXOAUMO yua-
CTe pasHbiX creuvanuctoB. HekoTopble HemeLkue
KOMMAHUW NPOBOAAT KPaTKMI Kypc 0byyeHns coTpya-
HUKOB MpeanpuAaTUA-NapTHEPOB, HO AOCTAaTOYHO Nin
3TOro, 1 YTo Aenatb Tem dupmam, y KOTopbIX He 6bl1o
Tako BO3MOXKHOCTU? COOTBETCTBEHHO, MOXXHO cpe-
NaTb BbIBOA, YTO KaYeCTBO KOHCTPYKLMIA POCCUACKOTO
NPOW3BOACTBA BbI3blIBAET OOJbLUNE COMHEHNS.

TakXKe BO3HUKAOT MPOOGIEMbl U MPU MX MOHTAXe,
HO Yy>e He TeXHMYEeCKoro xapaktepa... Hu ans koro He

CEKPET, UTO Ha CcTpornowaaKkax no 6onblein Yactu
3aHATHl HeKBanMdUUMpPOBaHHble paboune. Bce, uto
OHW [EnalT, NPaKTUYECKN MOSIHOCTbID 3aBUCUT OT
KBanuoukauum npopaba, a Ta, B CBOW Ouvepenb,
6a3upyeTca Ha ero IMYHOM OMbITE B OPraHU3auun un
NPOU3BOACTBE AAHHOrO BUAA MOHTAXHbIX paboT. K
TOMY K€, MHOT/e CTPOUTESIbHbIE KOMMAHUM A0 CUX
nop npuvBneKaloT Ans paboTbl Ha CBOMX MoLWaAKax
nofen N3 cTpaH GnmKHero 3apybexkbs, ractapbain-
TEPOB. 3a4acTyio OHU He TONIbKO MJI0X0, HO 1 BOOGLLEe
He roBOPAT No-pyccku. MoaTomy pykoBoautesib OykK-
BaJIbHO Ha MasibLiax OOBACHAET VM, UTO U KaK HYy>XHO
genatb. MoHATHO, UTO KBaNMUKaLMA TaKNX COTPYA-
HUKOB HE COOTBETCTBYET HEOOXOAVMOMY YPOBHIO
AN paboTbl Ha CNOXKHbIX 0OBbEKTaX, O KOTOPbIX Mbl
rogopum. /I3 3Toro MoXHO caenaTb BblBOA, UTO
KayeCcTBO MOHTa)<a KOHCTPYKLUI U3 aloMUHNEBOTO
npoduna 3a4acTyio OCTaBASET >KenaTb NyYLlero u,
KaK CieiCTBYE, MOA Yrpo3y CTaBATCA >KWU3HU Nogen,
KOTOpPble B JaJlbHEWLIEM 3KCMIyaTUpYT NofobHble
COOPYKEeHNs.

lMomnmo Bcero NpPOYEro, HawwW CTPOUTENbHbIe
KOMMaHWWN YCNIOXKHAIOT CUTYaLMIo, 3aMeHAA B Lienax
3KOHOMUM HEOBXOAVMbIE KOMIMIEKTYIOLNE KOHCTPYK-
UM Ha aHanoru. [JOBOMbHO YacTO MOXHO BUAETb
Ha 06beKTax, UTO BMECTO CaMope3oB ¥ 6ONTOB K13
Hep’KaBeloLen CTann B KOHCTPYKLMN MPUMEHSAIOTCA
CTanbHble OLVHKOBAHHbIE; FEPMETUKN W CUSIMKOHDI
3aMeHsAIOTCA Ha bornee [felueBble, KOTOPble He MoA-
XOAAT MO napameTpam. K TOMy e, MHOrMe Hawiu
npeanpuATUA He UMEIOT BO3MOXHOCTN CaMM1 M3roTaB-
NINBaTb KPOHLUTEWHbI, HEO6XOAUMbIE ANSA KPenneHus
bacagHbIX KOHCTPYKLUIA, N 3aKa3blBalOT UX B CTOPOH-
HUX OpraHu3aumsx. Te, B CBOI oyepefb, OMATb e B
LiefigX SKOHOMMWU, MOTYT U3rOTOBUTb KPOHLUTENHbI 13
He COOTBETCTBYyloLle/i OnpeaeneHHbIM MapameTpam
MapKy CTafiM, a Yalle BCEro — HaHeCcTy MOKpbITUe
6onee TOHKUM CNnoem, YeM 3To Heobxoanmo. N cHoBa
BO3HUKAIOT COMHEHMS B HAAEXHOCTMN CTOMb NOMo6YB-
LUNXCA B COBPEMEHHOM MVpPE 3[aHMIA U3 BbilLeyno-
MSIHYTbIX KOHCTPYKLWiA, BO3BEAEHHBIX M3 MOAOOGHBIX
MaTepuasnoB y Hac.

K coxaneHuto, 3To TONIbKO O6WWIA 1 Janeko He
NMoMHbIA NepeyeHb MPOGUbHBIX NPobem, HO Ux
JOCTAaTOYHO, YTOObI 3aCTaBUTb BCEpbe3 3afymMaTb-
CA 0 [aHHOW 0bnacTn cTpouTenbCTBa. bonblMHCTBO
NPU3HAHHBIX CNEeuanucToB Beaywmx NpPodubHbIX
KOMMaHWIN yXe MbITaloTCA M3MEHUTb cuTyauuio. Kak
HU CTPaHHO, HO KPW3WC, KOTOPbI/ NOTPAC MUPOBYIO
SKOHOMUKY, BK/IOYasA 1 Hally CTpaHy, MOMOF MHOFM
bupmam nepeocmbICINTb CBOE OTHOLLEHME K Npodec-
CUOHaNbHOWN pAeATenbHOCTU. MHorve opraHu3auuu,
BKtovaa «Anioteppa CK», oTKasanucb OT AelieBon
paboueli cunbl 1 caenany CTaBKy Ha 60see OMbITHbIX
N BbICOKOKBaNMOULIMPOBaHHbIX CMEeLManmcToB, TeM
cambIM nofaBas npumep 6onee MENKNM KOMMAHUAM-
napTHepaM, KOTopble MOCTENEHHO TOXE OTKa3blBalOT-
€A OT ycnyr ractapbaintepoB, BBOAAT 0bs3aTesibHble
TPEHVHIN AR CBOUX COTPYAHWKOB, HaYMHAIOT B3au-
MOZENCTBOBATb C HEMELIKMMMW KOJJIEFaMU Mo BOMPO-
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caMm obyyeHus MepcoHana U MosiyyeHus TexHuye-
CKOWM noppepxku. Ho egBa N MOXKHO pewmnTb Bce
Npo6nembl TOIKO YCUANAMU CTPOUTENbHbIX GUpM.
Begb opraHusauma cooTBETCTBYIOWEN MOAFOTOBKM
cneumannucToB Heobxogmma ele Ha 3Tane ux oby-
YeHUs B NPOodUMbHbIX BY3ax, a 3TO Y»Ke B BeeHUMN
rocyfapcTBa, HO HUKAK He [eNCTBYOWUX CTpou-
TeNIbHbIX KomnaHui. MNpob6nembl, UTO Ha3blBaeTCH,
TAHYT 3a coboi ofiHa APYrylo, HO eC/iv B3ATbCA 3a UX
pelleHe KOMMIEKCHO, Mbl CMOXEM NPeoosneTb nx
B GnuKanwme rogbl 1 BNOCAeACTBAN FOPANTbCA He
TOJIbKO KPacoTol BO3BOAMMbIX COOPYXEHWUIA, HO 1 1X
KayeCcTBOM.

&
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BbICOTHDBIE COThI

HoBad HHOBALlMOHHAA KOHCTPYKTUBHAA
cucTema and BbICOTHbIX 3AaHUN

BbICOTHbIE 30aHNA B TeUEHE NOYTU LIeNIOro CTONETUSA OCTAIOTCA OHUM M3 CaMblX 3HAUMTENbHbIX CMBOJIOB
5KOHOMNYECKOro pocTa. Tem He MeHee, nocne Tparegnn 11 ceHTAOPA Camo NOHATHE «BbICOTHbIE 34aHMA» BbI3BaNo
MHOTOUMCIEHHbIE ANCKYCCUI. B HacToALLee BpeMA KOHCTPYKTUBHbIE CUCTEMbI HE60CKPebOB NpeTepreBaioT
CYLLeCTBEHHbIE YCOBEPLLEHCTBOBAHUSA, UTOObI 06eCneunTb NPOEKTHYIO 1 SKCMyaTaLMOHHYI0 TMOKOCTb Takmx
3[aHUI, @ TaKXKe MaKCMabHO 1CMOMb30BaTh IKONOTMYECKIE MaTepuranbl Y TEXHONOTN, YUNTbIBasA NPU 3TOM
5KOHOMUNYECKYO Lienecoobpa3HOCTb UX CTPOUTENBCTBA 1 SKCRyaTaLuu.

TekcT v unnioctpaumn ACKAPU HEXAZ MENMAH, avpeKkTop Mo NpoeKTUPOBaHUIO U pacyeTy CTPOMTENIbHbIX KOHCTPYKLMIA komnaHumy TJEG International,

CaH-OpaHumcko, CLUA, Begywmin skcnept CTBUH, Yukaro, CLLA

ACKAPU HEXAL MEVMAH - gupeKkTop CTpONTENbHO
komnaHum TJEG International, CaH-OpaHuucko, CLUA,
MmMetoLLel 6onbLIO OMNbIT B 06/1aCTV NPOEKTUPOBaHMWS

1 pacyeTa CTPOUTESNIbHBIX KOHCTPYKLMIA, BeAyLNA SKC-
nept CoBeTa MO BbICOTHOMY CTPOUTENIbCTBY 11 FOPOACKON
cpepe (CTBUH), Yukaro.

Ltat TJEG International HacunTbiBaeT okosno 500 cotpya-
HMKOB, paboTatowyux B 20 odurcax no Bcemy mupy,

B TOM uncne 6onee 100 COTPYAHNKOB — B CTPaHax
MNepcnackoro 3anmBa.

[NokTop lNelimaH — 3KcnepT B 061acTV NPOEKTUPOBaHNSA CyNePBbICOTHBIX 3AaHNIN

B CLUA 1 Ha BnnxHem BocToke. B HacTosLLee BpemA OH OTBeYaeT 3a peanv3aLmio MHOrMX
BbICOTHbIX NPOEKTOB, OCYLUeCTBAAeMbIX KomnaHveln TJEG no Bcemy mupy.

MpaHCKni nHXeHep, NonyurBLUMIA CTeneHb 6akanaBpa rpaXaaHCKoro CTPOUTENbCTBA,

CO Creuranvaluyven B 061acTyi aHTUCENCMMYECKX NMPOEKTOB, B TEXHONOMMYECKOM YHU-
BepcuteTe um. Lapuda (University of Sharif Technology), TecHo B3aumopeiicTBytoLem ¢
Yrusepcutetom bepknu B KanudopHuy, CLLA (UC Berkeley, California, USA), rae oH Takxe
nosyymnsn cTeneHb MarmcTpa no ynpasneHuto npoektamu (M. Sc ., PMP).

[JokTop lNelimaH — uneH HayuyHoro KomuTteTa Micnamckoro yHuBepcuteta A3ag, (Islamic
Azad University) B ly6ae, OA3. C mapTa 2006 roga — npefcepatenb AHTUCENCMMYECKOrO
KOMUTETa MO BbICOTHOMY 11 KOMIMIEKCHOMY CTPOMTENbCTBY Mpu MeXayHapOAHOM KOH-
rpecce no cencmmyeckoin mogepHusaumm B MpaHe, a Takxe paboTaeT B HECKONbKIX
KomuTetax MexpgyHapoaHoro CoBeTa no Hopmam 1 npasunam. B 1997 rogy 3aHan nepsoe
MecTo Ha BcemmpHon Onvumnviagie CTyAeHTOB YHUBEPCUTETOB MO MaTeMaTike 1 dusrke,
npoxopsiein B YHnBepcuteTe TopoHTo, KaHaga. Ero ctatbs 06 ncnonb3oBaHUM GETOHHbIX
6aN10K-CTEHOK C Nep$OpP1POBaHHBIMY CTaSIbHbIMM MIAaCTUHaMM Gbina Npr3HaHa JlyyLuen
Ha 7-oi1 MexpayHapoaHoI KOHbepeHLMr No MHOFOLIeNIeBOMY BbICOTHOMY CTPOUTENbCTBY
6allieH 1 BbICOTHbIX 3faHwii B [lybae (aekabpb 2005 r.).

Puc. 1 -2. Mogenb
Beehive Tower, JlIoHaOH.
ApxutekTopbl Popu Hioan
n Jlocn PuyappcoH
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cTaTbe paccKasblBaeTcA O HefaBHO

N300peTeHHON  KOHCTPYKTUBHOM

cMCTeMe 1 MPOrpeccUBHON pacyet-

HOW MeToAMKe [N NMPUMEHEHWA B

NPOEeKTUPOBaHUM HeboCKpeboB, C
BOBJIeUEHNEM MpoLecca BCeoOLero aHanmsa, BKIo-
yasi 3Tanbl Pa3paboTKM KOHUENuUn 1 camoro npo-
€KTa, a TakXXe B CPaBHEHUMN C yXKe CYLeCTBYOLWMMU
BbICOTHbIMW 3[aHMAMU. DTO UCCNefoBaHMe npepn-
CTaBNAeT HOBYI WHHOBALMOHHYK KOHCTPYKTUBHYIO
CUCTeMy BO3BEAEHVA BbICOTHbIX 3[daHWiA, KoTopas
nonyymna HasaHue «CoTbl», unu «llectuyronbHas
ceTka» (Beehive, HexaGrid). OkoHuaTenbHble BbIBOAbI
[EenalTca Ha OCHOBE KOMMbIOTEPHOIrO MOAENNPO-
BaHMA 80-3TaXXKHOro BbICOTHOrO 3faHusA, C onpege-
JIeHVeM ONTVMMAJNbHOrO Yyrna U CTPYKTypbl coeau-
HEeHMA NIMHWIA 1 Y3M0B WECTUrPAHHMKA C MOMOLLbIO
3NEKTPOHHOWN MOACUCTEMBbI TAabNMYHOro oTobpaxe-
HuA (ETABS) MeToOM aHann3a KOHEYHbIX 3/IEMEHTOB.
Llenb 31Ol pa3paboTKyM COCTOUT B MCMOSb30OBAHMWM
OHON KOHCTPYKTVMBHOW cUCTeMbl AnA obecneyeHus
MaKCMMasnbHOW YacToTbl CBOOOAHbIX KonebaHui ana
COMPOTMBAEHMUA AVHAMUYECKUM Harpy3kam u ceefe-
HUA K MUHUMYMY 3HauyeHWii COOTBETCTBUA ANA CTa-
TUYECKUX peaKkunin OTKINKOB. KOHEUYHO-3NeMEHTHbIN

aHanm3 oCyLecTBAETCA C UCNONb30BaHNEM CTaHAap-
TU3NPOBaHHbIX MaTepuanos. OnTumanbHas obuias
cxema HexaGrid, nmelolan camyto BbICOKYIO CTerneHb
MKEeCTKOCTW, OKOHYaTesIbHO onpeaenAeTca no ee cno-
COBHOCTYM K CONMPOTUBIIEHMIO CTAaTUYECKUM 1 IVHAMU-
YeCKMM Harpyskam.

KomnnekcHoe NpoeKkTNpoBaHMe Kak KOHCTPYKTUBA
30aHNA, Tak U ero $acajoB HaMpaBleHO Ha Mak-
CMManbHOE COXPaHEeHVe SHEPruv 1 SKONOrmyYecKni
KOHTpOnb. IHHOBaLMOHHOCTb naen 3aknwyaerca B
BO3MOXHOCTW KOHTPOJA 3a KonebaHnAMU KOHCTPYK-
LR, a TakKe 1CMOob30BaHMA SHEPrM 3TOro ABMXKe-
HUA. YUnTbiBaA CyLWEeCTBEHHbIN POCT YMC/1a BbICOTHbIX
3[4aHuUIN BO BCEM MMpPE B NocsiefHMe roapbl, BaXHOCTb
nccnefoBaHU no cosgaHuio 6onee ycTonunBown
APXUTEKTYPHON cpedbl, MpeAcTaBleHHbIX B 3TON CTa-
Tbe, OYeHb BenvKa.

BBEJEHUE
BbiCOTHblE 3AaHMA, NO UX COBCTBEHHOW MpUpoae,
MMeloT 6ONbLION NoTeHUMan Co34aHuAa yCTOMUYUBOW
cpenbl obutaHus. Mo cpaBHEHUIO C Mano3TaXHbIMU
ropofamu, Ux CTPOWUTENIbCTBO CMOCOOCTBYeT Gonee
pauMoHanbHOMY WCNONb30BaHUIO 3emnun. PaHHune
NPOeKTbl BbICOTHbIX 3A4aHWI fAoKaszann 3¢deKTnB-
HOCTb ANaroHanbHbIX CTPYKTYp, B NPOTMBOBEC Morne-
peYHO-ropmn3oHTaNbHOMY CTpouTenbcTBy. B 60nb-
WUMHCTBE KOHCTPYKTMBHBIX CMCTEM TaKuUX 34aHWUMN
paHHero nepuvoaa MCNoNb30BaNUCh CTasibHble pambl
C AMaroHanbHbIMK pacnopkamu (yKoCcHamm) pasnuny-
HbIX KOHUTypauui, Takme Kak X, K, 1 lueBpoHbl.
[NaBHbIM MYHKTOM 3TOrO MPOEKTHOro MnoAxoaa
ABNAETCA BBeAEHWEe HOBOW KOHCTPYKTMBHOWN cucTte-
Mbl BbICOTHbIX 3AaHuI. LLlecTurpaHHKM 1 MHOrorpaH-
HUKW pacnonaranncb No BCeMY MepUMeTPY BHeEL-
HUX NOBEPXHOCTEW 3JaHuA — ANA MaKCMManbHOro
yBENUYEHNA €ro KOHCTPYKTUBHOW 3GPeKTUBHOCTY
N HeCTaHJapTHOro NoAxoAda K 3CTeTUYecKoMy pelue-
HUIO 3KCTepbepa NOCTPOMKKN. DTa cTpaTerusa ABNAET-

cA ropaspo 6onee 3¢PeKTUBHON, YEM MPUMbIKAHME
AMaroHanbHbIX cuctem K 6Gonee y3kol yacTv Agpa
3aaHuA. B cucteme HexaGrid moutn Bce cTaHpapT-
Hble BepTMKaJibHble KONOHHbI ycTpaHAtoTcA. Haw nog-
XOf}, COCTOUT B BbIOOPE YHUKaNIbHbIX KOHCTPYKTUBHbIX
CUCTEM BbICOTHOTO 3[AaHUA, CBOAAWMX K MUHUMYMY
MCNonb30BaHNe JOMOSIHUTENIbHbIX CUNOBbIX 3J1IeMeH-
TOB, pewatwowmx npobnembl 6OKOBbIX Harpy3ok. B
3TOM KOHCTPYKTUBHOW cucteme («COTbl») 31€MEeHTbI
LIeCTUrPaHHON KOHUrypaLmm KOHCTPYKTMBa MOTYT,
6naropapa csoein popme, HeCTV Kak BepTUKasbHbIe,
Tak 1 ropu3oHTasbHble Harpysku, nepepacnpegenan
nx Hanbonee paBHOMepPHO.

Mo cpaBHEHMIO C APYTMMU KOHCTPYKTUBHBIMM CXe-
MaMn BbICOTHbIX 3[aHWIA, WeCTUYrosbHble COTO-
Bble KOHCTPYKLMW HamMHoro 6onee 3pPpeKTUBHO
MWHUMU3NPYIOT MonepeyHble gedpopmauum, pac-
npenenaa nonepeyHble CUbl NOCPEACTBOM OCEBO-
ro [eicTBMA JMaroHasbHbIX 3N1EMEHTOB, TOrAa Kak
Apyrvie cxeMbl BOCMIPYHMMAIOT NOMEpPEeYHble yCuana
C M3rnbom BepTUMKaNbHbIX KOMIOHH Y TOPU30OHTasb-
HbIX Mepemblyek.

CoToBasA CTPyKTypa, OCHOBaHHasA Ha 3JieMeHTax
wecTurpaHHon KoHourypaumm (HexaGrid), obe-
CrneuymBaeT Kak 3/1aCcTUYHOCTb Npy nporubax, Tak u
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Puc. 3. CTpyKTYpHbBIN aHann3 TpexmepHoOn mogenu

cuctembl HexaGrid
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Puc. 4. Y3nbl KpenneHun
1 HanpasfieHnA fencTenA
Harpysok

Puc. 5. MonepeyHoe cmelleHne KOHCTPYKL MK Noj BO34eNCTBUEM BeTpa

Puc. 6. TpexmepHasn
moaenb HexaGrid

82

KeCTKOCTb npoTue nencrema nonepeyHbix cun, n
He HyXX[aeTcAa B BbICOKOW XeCTKOCTN LeHTpanbHOro
Afpa, NOCKONbKY )/CTOIZ‘-II/IBOCTb 3[aHMA MOXeET ObITb
AOCTUTHYTA 3a CYET CaMUX WeCTUrpaHHbIX Nnm pom-
60BUIHbIX (MHOFOFpaHHbIX) SJIEMEHTOB, PACNONIOXKEH-
HbIX MO NepuMeTpy niaHa.

CTPYKTYPA «COTbl» (BEEHIVE)

B npupopae ocobbiit MHTEpec NpefcTaBnAlT nyenu-
Hble COTbl U TO, KaK Nuesibl TWaTenbHO 1 NoC/efoBa-
TenbHO GOPMMPYIOT CTONb MPaBUSIbHbIE FeOMeTpu-
yeckue CTPYKTYpbl, CyKaLire UM JOMOM, 3aLUTON 1
NCTOYHUKOM XM3HWU.

«HW4TO He HOBO MOA NlYHOW». DTO O3HAYaeT He To,
YTO BCe Yy»Ke OblNo NOCTPOEHO paHee, a TO, UTO MPUH-
Lun, nexawmin B OCHOBE 3TOr0 NPOEKTa, yXe cylle-
cTBYyeT. iccnepys pasnnyHblie NpUpoaHble CTPYKTYpPbl,
MOKHO NPOCNeAunTb, FAe OCYLIEeCTBAAETCA STOT MNPUH-
umn. Mpn cpaBHEHMM €CTECTBEHHbLIX U TEXHOTFEHHbIX
CTPYKTYP Mbl HEMPEMEHHO [OJIXKHbI YUYUTbIBaTb TOT
daKT, uTo NpUpoaa paboTaeT C XKMBbIMU MaTepuana-
MU, @ YeNloBEeK UCMONb3yeT UHEePTHble KOMMOHEHTbI,
KOTOpble He BCeraa BeayT cebs Tak, Kak 3TO MPONCXo-
AWT B OpraHNYecknx NpUpPOAHbIX CTPYKTypax.

BHYTpeHHAA CTpyKTypa ynba ABRAeTCA maTpuuen
rekcaroHanbHOW KNeTKK, Ha3biBaeMon coTon. MNuenbl

BblchM neKkab6bpb/AaHBapb

MCMONb3YIOT UX U ANA XPaHEeHUA NULWK, U B KayecTBe
JOMa Ans BbiBefeHuWa noToMmcTBa. WectuyronbHas
dopma coTbl ngeanbHo pacnpepenseT U paccevBaet
BHELLUHNE aHTPOMOreHHbIe WM JKONOrMyeckrne BO3-
[elcTBUA, TaKMM 06pa3om, 3aLuLiasn ee coaep nmoe.
LectnyronbHmK Takxe obecrneumBaeT BO3MOXKHOCTb
NEerkoro pacliMpeHns 3a cyeT JobaBneHNa Takux xe
CerMeHTOB Mo nepumeTpy coT. lNpocToTa WecTnyrosb-
HOW $popMbl CO3aeT HEBEPOSITHO CUMbHbLIN 1 BECbMA
XUTPOYMHBI KOHCTPYKTUBHBIA 31eMeHT, obecneuu-
BalOLWMIA NYenam BbICOKYIO cTeneHb 6e3onacHoCTv 1
cTabunbHoOCTU.

HEXAGRID (CETYATAAl CTPYKTYPA HA OCHOBE
LWECTUTPAHHUKOB). ONTUMN3NPOBAHHASA
CXEMA

B 31O cTatbe nccnepyoTCA ONTUMAaNbHbLIA Yron u
TOMONOrNA AnaroHajibHbIX 3/1eMEHTOB B Kapkace
CceTyaTol CTPYKTYpbl Ha OCHOBE LWeCTUrPaHHU-
koB (HexaGrid). OTa cTpyKTypa cocTouT U3 nepe-
CeKalowWmnxca AnMaroHanbHbIX W FOPU3OHTaNbHbIX
3N1eMeHTOB KOHCTPYKLMKN. TaKoWn TN cucTembl pac-
npepenseT Kak rpaBUTalnoOHHble, TaK U 6GOKOBble
HarpysKkm n yctpaHaeT HeobxoAnmMocCTb pasmelle-
HMA BePTUKaNbHbIX KONOHH Ha BHELWHEN CTOPOHe
3paHna. KoHcTpykTuBHas cuctema HexaGrid asns-
eTCA Ba)KHbIM MPOEKTHbIM MapaMeTpoMm, Tak Kak
rpagyc yrna mexay AnaroHanbHbIMW d1eMeHTamu,
M3 KOTOPbIX COCTOUT KOHCTPYKTUBHAaA cuctema
HexaGrid, onpepenaeTt pacnpepeneHve Hanpa-
XEeHUN, NPOTUBOCTOALNX BHYTPEHHUM YCUIUAM.
Taknm 06pasom, yron coefUHEHNA AnaroHanbHbIX
snemeHTOB B cucteMe HexaGrid urpaet BakHyio
posib B NOAyYeHUN ONTUMASIbHON CXeMbl ceTYaTomn
CTPYKTYpPbl WecTUrpaHHMKa caMoW BbICOKOWN CTe-
NeHN KeCTKOCTM N AOMXKEH YUUTbIBAaTbCA Ha BCeEX
3Tanax NPOeKTUPOBaHUA.

OTnnumTenbHble 0COOEHHOCTU reoMeTpUYecKom
dopMbl KaXkaoro npoekra (To ecTb, pa3mep 3aaHusa,
KONIMYECTBO ero Ta)<el 1 T. N.) BIMAIOT Ha ONTUMK3U-
poBaHHylo cxemy HexaGrid, noatomy yrnbl coegnHe-
HUA AMaroHanbHbIX 31EMEHTOB, KONMYECTBO Mpose-
TOB, BbICOTA KOHCTPYKLMUIA W T. M. JOMXKHbI TLWaTeNbHO
1 MHAVBKAYaNbHO Bapb/pOBaTbCA OT NPOEKTa K Npo-
eKTy.

Mpouecc ontummsaunm cTpykTypbl HexaGrid moxeT
OCYLLeCTBAATLCA 3@ CYET aHanM3a coCTaBa KOHEYHbIX
3/1eMEeHTOB U COOTBETCTBYIOLMX NCCIIeA0BaHNIN YyB-
CTBUTENBbHOCTU KOHCTPYKLMM MO OTHOLLEHUIO K CXeMe
ZAVaroHasbHblX 3nemMeHToB. Mpouecc onTMMM3aumm
Heob6xoauM Ana obecneyeHNs MakcMManbHOM YacTo-
Tbl CBOOGOAHbIX KonebaHui, NpPOTNBOAENCTBYIOLWMX
OVHAaMUYEeCKUM OTKNMKaM, COMPOTUBNEHUA [AMHa-
MUYECKMX XapaKTEPUCTUK U CBEAEHUA K MUHUMYMY
CpefHVX 3HAYeHMI COOTBETCTBUA ANA CTAaTUYECKUX
OTKNVKOB. [anbHeiwre wnccnefoBaHUs Heobxoau-
Mbl ANA NMOHMMaHWA obLWel 1 CTPYKTYpHOW paboTbl
MexaHu3Ma cuctembl HexaGrid 1, B KOHEYHOM cueTe,
pa3paboTKM YNPOLEHHOrO, MPAKTUYHOIO aHanNM3a 1
Cnoco6oB ee NPOEKTNPOBaHNA.

Prc. 7. AHann3 nonepeyHom XecTkocTu

METOJ CTPYKTYPHOIO AHAJIN3A
KoHcTpykTrBHaA cuctema HexaGrid coctont n3 pac-
ronarawLenca no nepvMeTpy 3AaHWA ceTu amaro-
HanbHbIX CBA3eW, CPOPMMPOBAHHDBIX LeCTHagLaTuTe-
puuHbiMK yrnamu. CTpykTypa HexaGrid obpa3syeTcs B
pe3ynbTaTe nepecevyeHUn ee AMaroHasbHbIX U ropu-
30HTaNbHbIX COCTABNAIOLMX.

DTa HOBasA CUCTemMa BOCMPUHMMAET U rpaBuTalm-
OHHble, 1 GoKOBble (MonepeyHble) Harpysku nyTem
nepepacnpepeneHna CUn, 4To NO3BONAET He NCMOSIb-
30BaTb BEPTMKasbHble KONIOHHbI Ha BHELLIHEN CTOPOHe
3faHuA.

B apXuTeKTypHOM OTHOLIEHWNW OTCYTCTBME KOJIOHH
Ha yrnax 3gaHua obecneuvBaeT 60nbLwmni yron 063o-
pa 1 NaHOPaMHbI BUJ 13 €r0 OKOH.

CTpyKTYpHO, rpagyc yrna Mexpay AnaroHasibHbiMu
anemeHTamu, obpasyowumn y3nbl cetn HexaGrid,
ABNIAETCA CYL|eCTBEHHbIM MPOEKTHbIM NapaMeTpoMm,
onpefenAlWMM pacnpefeneHne HanpsaKeHWn npo-
TUBOAENCTBYIOLLNX BHYTPEHHNX CUN KaK B CTPYKType
HexaGrid, Tak 1 B cucteme 3gaHus.

Kpome Toro, pacnpefeneHvie HanpaXeHUn MeHs-
eTcA B 3aBUCMMOCTY OT BbICOTbI 11 BENNUYMHbBI OTCEKOB
[AaHHOrO 34aHNA U MapamMeTPOB KOHCTPYKTMBHbIX dJ1e-
MEHTOB, TakKMX Kak TOJILMHA AUaroHanbHO-ceT4aTon
OMOPHOI KOHCTPYKLIUN.

Mpexxpe Bcero, B3aMMOCBA3b 3/IEMEHTOB CUCTEMbI
HexaGrid 3aBucuT OT YrnoB coeanHeHNA ee CoCTaBNAI0-
LUWX, YTO ABMAETCA MEePBbIM 3HaUYMTENbHbIM PakTOpPOM
npy aHanr3e cucTembl, Tak Kak McciefoBaHvie 3Tol B3a-
MMOCBA3W, T. €., TONonoruA (OCHOBaHHaA Ha HeM3MEHHbIX
cBoWicTBax GUrypbl, Korga oHa cama npeobpasyeTcs) npe-
[OCTaB/AET HaM YHUBEPCaSTbHbIN CUCTEMHBIN MEXaHU3M.

Ana Toro, ytobbl MPOM3BECTV aHanU3 CUCTeMbl
HexaGrid 1 cpaBHUTb pe3ynbTaTbl C NPeACTaBNEHHbI-
MU 3[ecb, NoHafobATcA pasHoobpasHble GUKCMPO-
BaHHble ONopbl ANA rPaHUYHbIX YCNOBUI, pa3meLleH-
Hble B 33JaHHON PacyeTHOWN MoAenu.

Mo3unumm WapHMPHbIX ONOP MOAENMPYIOTCA 3a cYeT
pacnpegeneHna n3HayanbHbiX 06nacTeid NIOTHOCTH,
YMOMSAHYTbIX Kak NPOEeKTHble MapaMeTpbl (pacyeTHble
nepemeHHble).

DopMbl KONIOHH 1 6anoK 3aBUCAT OT UCXOJHOW KOH-
durypaumm npoekTnpyemoro nomeLleHus, T. ., yrnos
coeAMHEeHVA XecTKnx onop. Mo3nuun, roe aencTyert
OTHOCUTENbHO GONbLIOE HAMpPSXEHUe, CTPYKTYPHO
cnabbl, 1 NO3TOMY NMOAAEPXKMBAKOLMIA UX MaTepuan
[OJIXKeH NMeTb Hafinexallnin YpOBeHb XeCTKOCTU.

OnTMmanbHoe pacnpefeneHne nAOTHOCTA PaBHO
pacnpegeneHunio Hanps»keHnn. Kak nokasaHo, ropu-
30HTanbHaA Harpy3ka oKa3blBaeT bornbluee AaBneHue
Ha LieHTp Y3713, YeM BepTuKasibHaa. DTO 03HavaeT, uTo
ycuneHre KOHCTPYKLUMIA AOMONIHUTENbHbIM MaTepua-
nom 6onee HeOGXOAUMO NSt BOCMPUHATUSA FOPU3OH-
TaSIbHOWM Harpysku, Yem BepTUKanbHOMN.

Hanbonee cunbHoe HanpsXeHue AeNCTBYET Ha
LIAPHYPHOM Y3J1e BO BCEX MOAENAX YINIOBOW YacTu, 1,
cnepoBatenbHo, Ana 6e30mnacHon paboTbl KOHCTPYK-
Luin Heo6XOAUMO YCUNIMBATL YacTb y3Na UM CBA3b
AVaroHanbHbIX 3IEMEHTOB.

B aHanuze cuctembl HexaGrid ocoboe 3HaueHue
nMmeeT cnepyoulee:

HexaGrid couetaeT B cebe npeumyliectBa nosomn
TpyObI ¢ depMoir.

YrnoBoe pacnonoXeHne KONOHHOOOPa3HbIX 3Je-
MEHTOB CMOCOOCTBYET eCTECTBEHHOMY pacnpepene-
HUIO CUT MO CTPYKTYpe.

Taknm 06pa3om, Kak rpaBUTaLUOHHbIE, Tak U 6OKO-
Bble Harpy3Ku nepeparoTcsa BHN3 Ha 3eMJII0 CUCTEMO
HexaGrid.

Harpy3kn moryT pacnpepenatbca no wecTuyrosb-
HUKaM BCel CTPYKTYpbl M3-3a €e rekcaroHasbHbIX
bOpM, Kak ecTecTBEHHOE COMPOTMBIIEHUE BEKTOpaM
cunbl.

Harpyskun OencTByloT MPOAOIKUTENBHO U Henpe-
PbIBHO.

BepTukanbHble rpaBUTaLMOHHbIE HAarpy3Ky pacnpe-
LENsTCA Mo CTPYKTYpe OT TPyObl CBepXyY, creays no
Hel K OCHOBaHUIO BAOJb /IEMEHTOB LIECTUYTOIbHUKA.

Te e BepTMKanbHble TPaBUTALMOHHbIE HarpysKu
MOTYT nepeAaBaTb HAaMPsXXeHVE OT OJHOIO KOJIOHHO-
06pa3HOro anemMeHTa K ApyroMmy B peakux unm cnna-
HUPOBAHHbIX C/TyYasX UX paspyLleHus.

Mcnonb3oBaHWe CNOCOBHOCTU CTaNv K CXKaTuio 1
pacTsKeHUto, 3a CYET NPUMEHEHMUSA B KOHCTPYKLUMMW
cuctembl HexaGrid, no3sonsieT ymeHbWNTb 06beM ee
MNCMNONb30BaHNA NPY CTPOUTENBCTBE 34aHUS.

Puc. 9. Cxema BeTpoBon
Harpysku
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Puc. 10. AnaroHanbHo-
ceTyaTble 3IeMeHTbI
(Diagrid) nocne cbopkmu
ONA MCNOMb30BaHUA

B KOHCTPYKLMM Swiss Re

Puc. 11. Cuctema HexaGrid

APXUTEKTYPHAA YACTb

Ha co3pgaHue 220-meTpoBoii Beehive Tower B JloHaoHe
apxutektopoB Popu Hiosna (Rory Newel) n Jliocn
Prvuapgcon (Lucy Richardson) BgoxHoBuna rekcaro-
HanbHaA ¢opma coT, ucnonb3oBaHHbIX B Heron Quay
(JToHaoH). Kaxkapln WwecTnyrosbHbli 610K, U3 KOTOPbIX
cocTouT 8-3TaxkHaA GallHA, cofepXuT 8 ABYXYpOB-
HEBbIX KBapTUp. B Kakgom liecTHaguaTUTEPUUHOM
OTKPbLITOM OTCEKE apXMTEKTOPbl MiaHUPOBann pas-
MEeCTUTb Pa3finyHble BUAbI PacTeHWUn, COBPaHHbIX 13
pasHbIX yronkos 3emnn. bnoku pacnonaratTca Takum
o6pa3om, UTo6bl KaxkAbli 31eMeHT Monyyan CBOIo
[l03Yy COJTHEYHOrO CBeTa.

CTpyKTypa MMmeeT pAf SKONOrMYecKn YCTONUMBBIX
3N1EeMEHTOB, TaKUX KaK nofavya SHeprum npu nomMoLym
BETPOBbIX TYPOUH, a Takxe cuctemy cbopa n dunbrpa-
LN JOXAEBOV BOAbI A/1A OPOLIEHMA COAEpP KaLLMXCA
B 3JaHNN pacTEHUN.

KOHCTPYKTUBHAA CUCTEMA

BpemeHHo nrHopmpys Gopmy KopobKu, MOXXHO ynpo-
CTUTb KOHCTPYKLMIO, KaK MOKa3aHo Ha pUCyHKe 3, 1o
cepun U3 WEeCTUYrONIbHUKOB, CBA3AHHBIX C y3M1lamu 1
nepekpeLyBaLWMMNCA C HAMU KOfbLaMU.

UYTO MOXHO yBUAETb Ha MPUMEpEe FreKcaroHanbHoW
KapKacHOW cucTeMbl, OMosicbiBaloWen 3jaHve Mo
nepumetpy?

Ha pucyHke 3 TakKe BUAHO, UTO CETKa LWeCTUYrosb-
HMKOB MOKa3aHa B pasHbiX LBeTax, 0603Hauyalowwmx
pa3nuyHble mogenu FOHra 1 YacTu KOHCTPYKLUIA.

CxeMa BbICTYyMaeT B KauecTBe »ecTKol 060510uKy,
a B CTPYKTYPHbIX LieNiAX pacCMaTPUBAETCA Kak OYEHb
TOHKas, HO BblCOKas No ceyeHuto baska.

lWecTmyronbHNKN 1 Kofbla ob6pasylTca w3
LUMPOKOMOMOYHBIX CEKLMI, BCTPOEHHbIX B OETOH,
KoTopble obecneuymBaloT COBMeCTHOe [feicTBue
(OHM MOryT 6bITb TakXe BbIMOSHEHbl N U3 APYrUX
MaTepuanos).

Y3J1bl + MEPEHOC TPAEKTOPUU AENCTBUA
HATPY30K

Cuctema HexaGrid, NTOMrMO yCTpaHeHWA KOMOHH Mo
nepvMeTpy 3aHuUA, UMeeT pAj NpenmyLlecTs. B vacT-
HOCTW, OHa ONTUMU3UPYET KaxKAbI KOHCTPYKTUBHbIN
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anemMeHT. Kak npaBunio, KONOHHbI UCMONb3yTCA ANA
obecneyeHns BEPTUKaNbHOW HecyLlen cnocobHoCTH,
NoAAepPKKy fraroHanei nunm packocos, obecneurBas
CTabunbHOCTb M YCTONYMBOCTD K TaKMM MOLLHbIM BO3-
OeNCTBUAM, Kak BEeTpPOBOe 1 cencmmyeckoe. Ho B gaH-
HOM CJlyyae LWeCTUYroNbHUKN U AUuaroHany y4yacTsyoT
B NepeHoce BepTUKaNbHbIX M HOKOBbIX Harpy3oK npu
TeopeTNYEeCKN MAeanbHbIX AOMNYWEHMAX ANA TUMWY-
HOW BbICOTKM.

CPABHUTEJIbHbIV AHANIN3

PucyHkn 7, 8, 9 nokasbiBaloT pesynbTaTbl CPaBHU-
TENbHOrO aHanM3a Mexay MHHOBaLUOHHOWN CMCTEMON
HexaGrid, aganTmpoBaHHON K CyLecTBYOLWEN KOH-
CTPYKTVMBHOWN cucTeme «Tpyba B Tpybe» C nmepume-
TpasbHbIM KapKacoM, C HecyWumy CTeHaMu fgpa u
CcTeHamu-ayTpurepamu. MpoekT HaxoauTcs BO6MM3K
nopta B Dubai Marina u npefcraBnaeT cobon yxe
noctpoeHHoe 90-3TaKHoe BbICOTHOE 3[aHue.

3OAHUE OOUNCA SWISS RE HOPMAHHA ®OCTEPA
(MOHAOHCKUI «OTYPELL»)

Ha npumepe 3aaHunA Swiss Re BuaHa BaXKHOCTb 3TUX
3N1eMeHTOB B COOPHOM KapKace M3 WeCTUrpaHHu-
KOB, ABMAOWMNXCA YacTblo AMAroHanbHOM pelleT-
yaTon KoHcTpykuum (Diagrid). Mpeumyuwectso
ncnonb3oBaHua cTpykTypbl Diagrid B coBoKynHO-
CTW C reKcaroHanbHOW KapKacHOWM CMCTEMOWN COCTO-
UT B MeHblleM 06beMe UCMOIb30BaHHON HepKaBe-
lowen ctanu.

KoHburypaumsa snemeHTOB pelleTyaToin CTPYKTY-
pbl 13 AMaroHanbHO-ceTyaTbix anemeHToB (Diagrids)
JONXHa obnagaTb NPUCYLWMMK el NpenmyLecTBamm
B MOJIHOM OObemMe U MMeTb CMOCOBHOCTb MPOTUBO-
CTOATb CXKATWIO U pacTaxkeHuto. Mo 3Tol npuumHe
6ONbLUMHCTBO COBPEMEHHbIX KOHCTPYKLMIA, UMEIOLLMX
cTpykTypy Diagrid (kak, Hanpumep, Swiss Re), ceroa-
HA U3roTaBAMBAOTCA N3 CTaNu.

Noen n cTpykTypHble Gopmbl, npucylire cxeme
AVaroHanbHbIX peweToK, NPUMEHANNCH Ha 3ape aBu-
auumu, a Takxke B Apyrux obnactax. Ho 3gecs, 3a cuet
coyeTaHuAa rekca- n ama- (Hexa & Dia) peweTtya-
TbIX CTPYKTYP, Mbl Mofyyaem npemmyllectsa obenx
cmcTem.

MPUMEHEHWE HEXAGRID

CTonpoLeHTHOe MCNonb3oBaHWe MaTtepuana Mno3Bo-
nsAeT Bblpa3uTb opraHuyHyo Gopmy B 6onee HoBoW
KOHCTPYKTUBHON cucTeMe.

Mpu nomowwy wWecTUrpaHHMKa MOXKHO CO3AaTb
6ONbLUMHCTBO KOHCTPYKTUBHBIX GOpM (B pasyMmHbIX
npepenax).

ObpaTute BHUMaHMEe, UTO GOpPMa MEXITAKHbIX
nepeKkpbITUiA He 006A3aTeNnbHO AOSIKHa ObITb CTaH-
JAapTHON — OHa MOXET MeHATbCA OT OHOro YPOBHA
K Apyromy.

Moka cTpyKTypa dacapa, cosfpaHHas cucTemon
HexaGrid, coxpaHaeT HenpepbiBHOCTb, MOXHO C yBe-
PEHHOCTbIO MPeAnosioXnTb, YTO OHa OyaeT BnonHe
6e30nacHoi 1 6onee cTabunbHON.

Bonbluyio yacTb 0O6NNLIOBKM M OrpakAaloLmX KOH-
CTPYKUMIA TUMNYHBIX He60CKPebOoB BMOSIHE BO3MOXHO
co3faBaTb Ha OCcHoBe cuctembl HexaGrid.

Mopma 3aaHNA MOXeT ObITb NPOANKTOBaHa MOAW-
duKaumen cuctembl HexaGrid, nmbo cama cuctema
HexaGrid moxeT 6bITb aganTupoBaHa nop onpege-
neHHble GOpMbl 34aHNA.

CylwecTByeT HECKONbKO BapuaHTOB MaTepua-
NnoB, NPUrofAHbIX ANA co3faHmA ¢dacagHbIX CUCTEM
HexaGrid, Takux Kak: cTanb (4alwe Bcero), JePEBO U
KOMMNO3UTHbIN MaTepuan (6eToH u ctanb). Ho ctanb
ABNAETCA CaMbIM TUMMYHBIM MaTepPUasoM 13-3a CBOEW
BbICOKOW CNOCOBHOCTY K COMPOTMBAEHUNIO CUNaMm, Ael-
CTBYIOLLMM Ha PacTaXeHre U oKaTue.

MPEMMYLLECTBA

OCHOBHbIM NpenMyLLeCTBOM ABAAETCA OCBOOOXAe-
HUe OT KOJIOHH He ToNbKo $acafHbIX CTeH 3A4aHnA, HO
1 MOYTY BCEro BHYTPEHHEro NpoCcTpaHCTBa.

MNMomelueHnA nonyyatoT 6onbluee KONNYECTBO JHEB-
HOro CBeTa M3-3a OTCYTCTBUA BHYTPEHHUX KOJIOHH 1
LOMNOMHUTENbHbIX KOHCTPYKTUBHbBIX 3/1IEMEHTOB.

TpebyeTcAa MeHbLIee KONMYECTBO MaTepuana — 3a
cyeT ucnonb3oBaHmA cnctembl HexaGrid ctano Bos-
MOXHbIM COKPaTWUTb pacxof CTany MPUMEpPHO OT
10 po 15%.

YHMBepCanbHbI CUCTEMHBIN MEXaHU3M.

MpocTble MeTofbl KOHCTPYKLMM (XOTA OHY eLle Noa-
nexar yCOBepLUEHCTBOBaHNIO).

MNMonHoe ncnonb3oBaHMe KOHCTPYKLMOHHOrO mare-
puana.

[u3aiiH aganTvpoBaH K TUMUYHOW KOHCTPYKLUUU
KeCTKOro Kapkaca.

UYuctas n cBobopHas dopma fenaeT BO3MOXHOW
N6y NNaHNPOBKY STaxen.

OTO 3CTETUYECKN AOMMHUpYOLWaa U BblpasuTeb-
Hasa dopma.

Mpu wuncnonb3oBaHun cuctembl HexaGrid Takon
Ba)KHbI U aKTyasbHblA BOMPOC, KakK BO3MOXKHOCTb
pa3pyLieHna KOHCTPYKUMM HebocKpeba, MOXeT ObITb
CBeAieH K MVHUMYMY.

Cuctema obnagaet nyyliein cnocobHOCTbIO Nepepac-
npeaeneHna HarpysKm, Yem XecTkuin Kapkac. lostomy
OHa ornpefeneHHoO 3ac/lyXMBaeT NPaBO 3aHATb CBOMO
HULLIY B COBPEMEHHOM BbICOTHOM CTPOUTENbCTBE.

Puc. 12. PacnpepeneHue HanpsxeHuin B cucteme HexaGrid

Cuctema obecneumBaeT 30aHNI0O MEHbLUWIA BEC, YTO
O3HayaeT N MeHbLINN pacxon matepnanoB Ha yKpe-
nneHune ¢yH}J,aMEHTa.

HEAQOCTATKU
MoryT BO3HWKHYTb npobnembl CO CTPOMTENIbHbIMMK
Gpvrajamun, He UMELWMMK UAN UMEKLWKUMKA Mano
onbiTa B co3gaHumu cuctembl HexaGrid.

CyLecTByIOT TPYAHOCTY C iM3aliHOM OKOH, KOTOpble
CO3[aI0T PErYNAPHbIA PUTM STaXKel.

Mpw HenpaBunbHON cbopKe CUCTEMbl MOTYT BO3-
HUKHYTb 6OJbLIME CNOXHOCTY, Tpebyiolne nepeaen-
K1 pabor.

BbiBOAbl
DTO camOfOoCTaTOYHAA CTPYKTypa — AAPO TUMNYHOIO
Xunnoro goma mMano BanaeT Ha cuctemy HexaGrid.

KaK 1 TUNWYHbIV XXeCTKNin Kapkac, cnctema HexaGrid
3¢ deKTUBHO pacnpefenseT Maccy oT LeHTpa U TakuM
06pa3omM pa3BUBAET CONPOTMBIIEHME 1 YCTONUNBOCTD
KOHCTPYKLIMW MO OTHOLLEHWIO K CUNiaM, AeNCTBYIOWNM
13 Pa3INYHbIX ICTOYHMKOB 1 HanpaBneHWU.

OCHOBHbIM OT/IYMEM OT XECTKOro KapKaca ABnAeT-
€A cnocobHocTb cnctembl HexaGrid conpotusnaTtbea
60OKOBbIM Harpy3Kam 113-3a eCTKOCTM, CBOMNCTBEHHON
3TOW npocTon popme.

MpumeHeHne cuctembl HexaGrid B KOHCTpyKUun
Hebockpeba ABNAETCA OTHOCUTENIBHO HOBOW MAEEN, 1
noTomy obkaTaHHOMY fafbHENLIVMUN UCCIE[OBAHWSA-
MU A3bIKY 3TOW KOHCTPYKTUBHOWM CUCTEMbI eLLie TOSIbKO
NPeACcTONT NOABUTLCA Ha CBeT. M

Puc. 13. TpexmepHas
mogenb cuctembl HexaGrid
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HayuyHo-nccnepgoBatenbckui
ueHTp Brembo Fil Rouge,
MwunaH, Utanusa

UTanbAHCKaA apXxUTeKTypa
npuxogut B Poccuio

B pe3ynomame sHedpeHuUs uHHosayul u

& Matepuanbi
8J10’KeHUA uHsecmuyuu 8 npouseoacmeo

npeaoCTaBeHbl
KkomnaHven METRA

8 npedbioyuwjue 200bl, KomnaHua METRA
8bINycKaem 8bICOKOMeEXHO102UYHble
asIloMUHUeBble cUCmeMbl.

Orenb Jolly,
MwunaH, Utanua

The Westin New York
Ha Times Square,
Hbio-Vopk, CLLUA

M3BecTHas nTanbsHCKaA KOMMaHWA OTKpblia cBoe
npeAcTaBUTENbCTBO B MOCKBE 1 NPUHANA akTUBHOE
yuyacTue B BbicTaBke Mosbuild B anpene 2011 roga.
Bbinm npoBefeHbl BCTpeun U neperoBopbl C Beay-
WMMM MPOEKTHbIMK 6I0pO U NepepaboTumkamm
anioOMVHUA NO BHEAPEHWIO B NPOU3BOACTBO HOBBIX
CUCTEM CBETOMPO3PayYHbIX KOHCTPYKLMUIA, OTInYato-
LMXCA BbICOKOW MPOYHOCTbIO U MPX 3TOM MPOCTO-
TOWM MOHTaXa. Y noceTutenein cteHga HambonbLumni
WHTEpeC BbI3BaNM CEPUN antoMOLEePEBAHHBIX KOH-
CTPYKLUIA 1 pa3ABMXKHbIX CUCTEM BbICOTON 6Gonee
3-x meTpoB. OnpegensawwWwUm GakTopoM B MONb3y
Bblbopa npogykumm METRA sBnseTca KayecTBO ”
[ONITOBEYHOCTb KOHCTPYKLUMIA. inA oco6o Tpebosa-
TENbHbIX 3aKa3UMKOB KOMMaHWA npepjnaraet okHa
1 ABEPU U3 anioMUHUEBOTo Npodurnsa C AepeBAHHbI-
MW HaKflaflkaMu Pa3fIMYHbIX TUMOB C BHYTPEHHEN
CTOPOHbI. Tak>Ke LWMPOKO MOMYAAPHO Cenyac naHo-
paMHOe OCTeKJIeHUe C Pa3fBUXKHbIMU OTKAaTHbIMU
LBEpAMU, KOTOpOe yBennuMBaeT CBETOBOE Mpo-
CTPaHCTBO AoMa.

Ha 3Toin BbicTaBke KomnaHuein 6bin npeacTaBieH
LeCTBUTENbHO 60NbLION BBIGOP CMCTEM MO OCTeKle-
Huo pacafoB 3[aHU: CTOEYHO-puUrenbHas, CTPYK-
TYpHasA 1 NONYCTPYKTYpPHas, cnainfepHas cuctembsl ©
MoZyrbHble dacagbl.
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lonoBHoW oduc
HedTefobbIBaOLLEN
komnaHun AL DAR,
A6y-[labu, OAD

POLIEDRA SKY FAST 80
KomnaHua METRA penaeTt akueHT Ha KOHCTPYKLMW-
AX ¢acapoB 6ONbWNX Pa3MeEPOB U3 Npeasaraemon
cepvn POLIEDRA SKY FAST 80. Mpwn npoektuposa-
HUW 3JaHWA C 6ONbLIMMUN CTEKNAHHBIMK dacafamu
3Ta cMcTemMa Mo3BoNAeT cobupatb MOAYIN 3HAUU-
TenbHOro pasmepa u Beca. M3rotoBneHune mopy-
nen NponcxoanT HenocpeAcTBEHHO Ha NpPOW3BOA-
CTBe, UTO COKpallaeT BpemMs MOHTaXa 1 He TpebyeT
NCMONb30BaHNA CTPOUTENbHbIX NlecoB. [lpn 3ToM
rapaHTMpyeTCa BbICOKOE KauyeCTBO NPOAYyKLnN.

JTa cepusa MNO3BONAET MPOEKTUPOBATb 3A4aHMA C
rMyXVMW VAN OTKPbIBAIOWUMUNCA MOZYNAMU — KakK
C MPO3pPayYHbIM CTEKIOM, TaK M C HenpoO3payHbIM
3anonHeHVem. MexaHU3M OTKPbIBAHWA MOXET ObiTb
NOBOPOTHO-PACMALIHbIM UK HAPY>KHbIM.

Cuctema POLIEDRA SKY FAST 80 6bina paspabota-

Ha C yYeTOM UCNONb30BaHNA Pa3HOOOPa3HbIX MaTe-
puanoB, OTKPbIBAKOLWMNX MEXaHW3MOB W Pa3NyHOWN
KoHbUrypauum 3gaHunii. Mogynm MoxHo cobupaTb ¢
pasmepamn go 3000 x 3500 mm, 4yTO NO3BONAET UM
BblAEPXMNBaTb BbICOKYIO BETPOBYIO HarpysKky u Bec
0o 700 Kr.

B cepuio POLIEDRA SKY FAST 80 yxe BxogAT Bce
HGOﬁXOAI/IMbIe KoMnnekTywuwmne anAa YCTaHOBKU

mogynen B oblyio KOHCTpyKuuto. Ocoboe BHUMaHWe
TakXe yAenaeTca MUHMMM3aLMmn noTepy Tenna yepes
Moaynb. Kaxablli CTbIKOBOYHBIN y3en pa3paboTaH ¢
y4yeToM ONTVMMM3aLMM 3HaYeHNA TENNONPOBOJHOCTH
UF. Bce cepun cuctembl POLIEDRA SKY FAST 80 coot-
BETCTBYIOT TpeboBaHNAM eBPOMeNcKux CTaHAapToB
UNI EN 13380 1 ETAG 002.

HAYYHO-UCCNEAOBATENIbCKUA LEHTP
BREMBO FIL ROUGE, MUJIAH
HayuHo-nccnefoBaTenbCKnii LLEHTP MOCTPOEH C yye-
TOM BCEX COBPEMEHHbIX TEeHAEHLMI eBpOMnenckoro
YPOBHA. TaM pacnonoxeHbl KOMMaHWKW, nccnefosa-
TefbCKMe LEeHTPbl 1 NlabopaTopun BbICOKUX TEXHO-
norunii Ha obwen Tepputopun 400 000 kB. M. Dacag,
3[aHuA NpefcTaBnsaeT cobor NPOCTYI0 U dNeraHTHY
APXUTEKTYPHYIO KOHCTPYKLMIO. ANIOMUHUEBBIE Jlame-
NN, OKpaLUeHHble B KPaCHbIN LBET, JOCTOMHO yKpalua-
10T BHELLHWI BUA 34aHUA, KOTOPOE NPOTAHYOCh BAOSb
aBTOMOOWNbHONM Tpacchbl Ha 1 KM 1 ABRAETCA CBOEro
popa 3awmntHou cteHon. CNOBHO AeMapKaunoHHasA
JINHWNA, OHO OTAENAET MapK CO CTPOEHUAMU OT Maru-
CTPasn 1 B TO »Ke BpeMmaA ABNAETCA LUYMOU30NNPYIOLLMM
obbekTom. Pacag 3AaHMA M3 KpacHOW 3Manu npo-
TAXEHHOCTbIO B TbICAYY METPOB OXMBAAET CKYUHbIN
nen3a)< MecTHOCTU, Yepe3 KOTOPYIO NPOXOAUT aBTO-
MobuibHas Tpacca MunaH - bepramo.

Hearst Tower,
Hbto-Mopk, CLUA

METRA

NPEACTABUTEJIbCTBO
B POCCUU:

Ten.: +7 495 276 10 76
E-mail: info@metra-
aluminium.ru
www.metra-aluminium.ru
WWW. MeTpa-antoMnHuin. PO

JOLLY HOTEL

PAAOM C BbICTABOYHbIM LLEHTPOM MUJIAHA
B nepeBope JOLLY o3HauaeT «Becenbii». W B 3TOM,
[eNCTBUTENbHO, ecTb JonA npasabl. KoHuenuua 3aa-
HWIA B6bina NpmaymaHa ¢paHuysom [JommHukom Mepo.
[lBa uepHbix Mapannenenunepa 3JaHuWiA OTKNO-
HAIOTCA ApYyr OT Apyra. Ha Kaxgom meTpe BbICOTbI
OTKJIOHeHMe cocTaBnseT 11 cMm. pKo OCBeLLEHHbIN
N NPO3payHbIii XONN BHYTPY KaxAon 6GallHu BbINoOs-
HeH 13 cTekna u nepdopupoBaHHOro MeTanna Mnop
LBEeT 30/10Ta, a BeHTMAMpyemMble dacafbl KOPMycos,
obecneurBaome HaUNyUWyl TEMN0aKYCTUYECKYHO
3awWuTy, u3paneka BbIrMAAAT Kak 2 MOHOMUTHbBIX Mpa-
MOPHbBIX KaMHS.

OTenb cocTouT K3 ABYX KopnycoB. OpHa 6aluHA
COOTBETCTBYET YPOBHIO 3 3Be3[bl, a Apyraa — 4; oHu
MMeIOT BbICOTY 72 1 65 M cooTBeTCTBEHHO. 1250 OKOH
Ans obeunx GaweH oTena 6binn pa3paboTaHbl U U3ro-
ToBNeHbl KomnaHven METRA Ha ocHoBe npodunen
cnctembl NC 65 STH.

FONTAINEBLEAU HOTEL, JIAC-BElFAC

B ¢dacaabl, nponssogumble METRA, xopoLlo BnucbiBa-
I0TCA Apyrve BbICOKMe TexHonoruu. Hanpumep, cse-
TOBOE apXUTEKTYPHOE pelleHune, pa3paboTaHHoe Ans
Fontainebleau Hotel, 66110 6bICTPO NPY3HAHO OAHUM
13 CaMbIX OPUrMHaNbHbIX NPOoeKToB KomnaHun METRA
B 2008-2009 rr. PacnonoxeHHbIn B LeHTpe Jlac-Beraca
oTeNb 3aMoOMMUHAETCA BbICOKOIPPEKTMBHOW CBETOBOMN
CUCTEMOM, YCTaHOBNEHHOWN B KaXAOM Mofyne BcCeX
68 sTaxen, cosgawowen 3pdeKkT Urpbl CcBeTa, TUNUY-
HbI AnA 3aaHun Jlac-Beraca. CoBpeMeHHbI NOKCOBbIN
KOMMJIEKC OTeNb-Ka3nHO BKioyaeT B ce6a 10 000 KB. M,
oTBefleHHbIX nofd Ka3nHo, 1 30 000 KB. M TOProBbix
nnowagen, HOYHbIX KnyboB, TeaTpa, POCKOLLHbIX CMa,
27 pecTopaHOB M NPOYMX pa3BieKaTesibHbIX 3aBefe-
HVIN N CEPBUCHBIX CNY>KO 11, HECOMHEHHO, 3aNOMMWHaEeT-
CA CBOUM OPUrMHaNbHbIM BHELIHUM BUAOM. M
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Mpopomxkenune. Hauano B N2 5. C. 96-101

SHEPFO3OOEKTUBHOCTD

BbICOTHbIX 3JAHWUA

TekcT AJIEKCE BEPXOBCKWW, kaHg. TexH. Hayk, 3aB. nabopatopueit «OrpaxaatoLe
KOHCTPYKLMW BbICOTHBIX 1 YHUKanbHbIX 3gaHuniny HUACO PAACH, Mropb HAHACOB,
Hayu. cotp. HUACD PAACH, Anapeit LUEXOBLIOB, Hayu. cotp. HUMC® PAACH

TABJINLIA 1.
3HAYEHNA CKOPOCTU BETPA, TEMIMNEPATYPbI HAPY>KHOIO BO31YXA
N KO3OOULMEHTA TENJIOOTAAYN HAPYXXHOI NOBEPXHOCTU
OrPAXKAAIOLWMNX KOHCTPYKLUA MO BbICOTE 34AHUA

ANA YCNOBUN I. MOCKBbI

2-10
60
110
160

210

4,9

6,9
8,8
9,6

10,3

TPAHCMUCCNOHHDIE TENIONOTEPU
TpaHCMICCMOHHbIE TeNNoNoTepy — KOMMOHeHTa 06LLero
SHepreTnyeckoro 6anaHca COOpyKeHus, HenocpefCTBEHHO
onpegensemas TeNI0TEXHUYECKNMU XapaKTepucTUKamm
orpaaaloLLyx KOHCTPYKLMIA 34aHNA U KTMMATUYeCKUMM
YCNOBUAMM.

Ona HaBecHbIx dacagHbIX KOHCTPYKLUNA, MCNONb-
30BaHWe KOTOpbIX Hanbonee pacnpocTpaHeHOo AnA
BbICOTHbIX 3[aHWiA, TennoTexHUYeckne xapakrepu-
CTUKU OMpeaensAlTca nnowaabio A 1 NpuBeaeH-
HbIM conpoTusieHnem Tennonepegaye R, m?x°C/BT
Hapy>KHbIX CTeH (4NA Halero ciyyas Hempo3payHoro
3anonHeHna ¢acagHbiX KOHCTPYKUMIA) U naowanbio
A, C NpriBeAeHHbIM CONPOTUB/EHVEM Tennionepeaaye
R." - cBeTONO3payHO YacTh GpacagHbIX KOHCTPYKLUIA.

CywecTByowasa cerogHA MeTOAUKA Y4uuTbiBaeT
N3MeHeHVe KAMMaTUYyeCcKUX W TennoTeXHU4ecKnx
XapaKTepUCTUK MO BbiCOTe 3[AaHWA TOMbKO onocpe-
[OBaHHO. B To e Bpems, NOHMXeHMe TemnepaTypbl
No BbICOTE 34aHNA COMNMACHO KAMMATUYeCKUM JaHHbIM
coctasnaet 1°C Ha 150 m.

3TO M3MeHEeHME MOXET ObITb OMNKCaHo:

t, =t -0,0065h, (12)
roe h — BbicoTa OTHOCUTENBHO 3eMAn.

KoaddurumeHT Tennootaaum HapyXHON MoBepx-
HOCTW Orpakpawlmnx KOHCTPYKLUMA MPUHUMAIOT
C yYeTOM M3MeHeHUsA CKOPOCTU BeTpa MO BbiCOTe

-28,0 239
-28,3 29,1
-28,7 33,3
-29,0 358
-29,3 36,9
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No OTHOLWEHUID K CTaHZapTHOW (Ha BbicoTe 10 M)
1 paccumnTbiBatoT no ¢opmyne:

a_=a +a, (13)
rae a, - ko3dUUMEHT TennooTAauN HapyXHOM
NMOBEPXHOCTM 3a CYET KOHBEKTVBHOW COCTaBAAIOLLEN,
a_ - Ko3GGUUMEHT TeNIo0TAAUN Hapy>KHOW NoBepX-
HOCTW U3NyYeHneM, onpeensaemMblii U3 ypaBHEHUSA:

4+273) [4,+2737
100 100

L-t

1
=TT
¢ GG
rae C, n C, - K0o3GGULMEHTbI U3/TyYEHNA MOBEPXHO-
cten, Br/(m2-K*);
C, - KO3hdMUMEHT n3nyueHns abComIOTHO YepPHOro
Tena, Br/(m*K*);

t, t, - Temnepatypbl noBepxHocrei, °C.

Mpw onpepenennn a_, t, NPUHNMAETCA PaBHOM
TemnepaTtype HapyXHO NMOBEPXHOCTU OrpakaeHus,
t, — TemnepaType Hapy>HOro Bo3ayXxa.

[lnA Hapy>XHbIX MOBEPXHOCTEN Orpa)<aatoLeli KOH-
CTpyKuum a, onpepensetca no opmyne:

o, =17,340"%0 +3,78¢7", (15)
rge: v — CKopocTb BeTpa C yYyeToM M3MEHEHUA Mo
BblcoTe, M/c (Tabnuua 1).

MuHUManbHoe 3HaueHne KoapduLMeHTa TEMIOOT-
[laun Hapy>kHON MOBEPXHOCTU Orpa)KAalLWMX KOH-
CTPYKUWIA CriefyeT NpyHUMaTb PaBHbIM

a_, = 23,0 Br/m?>x°C, cornacHo [1].

Kak BugHO 13 Tabnuubl 1, i3meHeHuUs Ko3pPpuLmeH-
Ta Hapy>XHOW Temna00TAAuYM MO BbICOTE 3[4aHUA MOTYT
6bITb BeCbMa 3HaunTenbHbl. DakTNYECKM, M3MEHEHNKE
Koa¢durumeHTa TENNOOTAAUN HAPYKHOW MOBEPXHO-
CTV OrpakAalowWwmx KOHCTPYKUUIA NPUBOAUT K KOp-
peKkTupoBKe ee Temnepatypbl. Takum obpasom, npu
pacyeTe LenecoobpasHO MPOBECTM HECKOMbKO uTe-
pauuii.

CornacHo ISO 15099, Thermal performance
of windows, doors and Shading Devices-Detailed
Calculation [2], KOHBEKTUBHaA COCTaBAALIAN M3Me-
HeHuA KoadduLmeHTa Hapy>KHOI TeNooThauM onpe-
densietcs no dopmyne:

, (14)

o =4 7+7,6V, BT/(MK), (16)
Mpwn HaBeTpeHHOI NOBEPXHOCTU (NPOTMB BETPA):
V. =0,25-V;V>2: m/c, 17)
V,=0,5; V<2: m/c, (18)

roe V — CKopocTb BeTpa, vM3mepsemas ¢ 6GalHu, n
V. - ckopocTb cBOBOAHOrO MOTOKa BO3fAyxa B6aM3M
NMOBEPXHOCTE CBETOMPO3PaUHON KOHCTPYKLUN.

MNpv nogBeTpeHHOW NOBEPXHOCTU:

V,=0,3 +0,05V; m/c. (20)

YTo6bl ONpenenvTb, ABNAETCA NMOBEPXHOCTb HaBe-
TPEHHOW NN NOABETPEHHON, PacCuMTbIBalOT Hanpas-
neHve BeTPa, Y, OTHOCUTENbHO NMOBEPXHOCTU CTEHbI:

y=£+180"-6- ea)

B anroputme oueHKM 3HepreTuyeckoro 6anaHca
BbICOTHOTO 3[@HUA, U3N0XeHHOM B [3] Ha mpumepe
6aweH «Defepaunsr, ANA pacyeta SHepreTUUeCKUx
N TennoTexHWYecKnx napameTpoB npeasaraeTca
BbICOTHYIO YacTb pa3brBaTb Ha 30Hbl, pa3gensemble
TEeXHUYECKMMU STaxKaMu.

Mpy 3TOM CyLeCcTBYOLWMNIA CErofHA anroputm He
YUMTbIBaeT M3MEHEHNA peasibHbIX 3Ha4yeHWi Ternso-
TEXHUYECKMX U KIIMMATONOrMYECKUX XapaKTepUCTUK
no BbICOTE 3JaHuA.

Kak BnaHoO 13 Tabnuy 3 u 4, cpeiHeMecaYHas TeM-
nepatypa AnAa KAMmaTuyeckmx ycnosmi MoOCKBbI

TABJINLA 2.

3HauMTENbHO OT/IMYAETCA Kak OT TemnepaTypbl Hau-
6onee xonopHoW NATUAHEBKW, TaK U OT CpeaHen
TemnepaTypbl OTONUTENBHOIO Nepuoaa ANA ropopaa.
Mcnonb3oBaHue cpefHeB3BELIEHHOTO MapameTpa —
rpafyco-CyToK OTOMUTENIbHOrO Meprofa, B AaHHOM
crlyyae He faeT 06beKTVBHOrO 3HaueHusA TPaHCMUC-
CUOHHBIX TEMIONOTEPb uYepe3 orpaxpjawmoume KoH-
CTPYKUWY BbICOTHOTO 3AaHus.

B xome nabopaTopHbIX UcCnegoBaHWUin dacagHbIX
KOHCTPYKLUIA BeAyLWUX Npov3BoauTenein cneymanu-
ctamy HUAC® 6bina cobpaHa cTaTUCTUKA N3MEHEHUS
TEMIOTEXHNYECKNX XapaKTepUCTMK CBETOMpOo3pay-
HbIX OrPaXAaoLWMX KOHCTPYKLMIA B 3aBUCUMOCTMN OT
TemnepaTypbl Hapy>XHOro BO3Ayxa.

Kak nokasanu pe3ynbraTbl MHOrOUMCIEHHbIX Nabopa-
TOPHbIX UCMbITAaHWUIA, CONMPOTUBNEHME Tensionepeaaye
NOSIHOPa3MePHOro 3MieMeHTa dbacafHOW KOHCTPYKLUN
npy TemnepaType Hapy>KHOro BO3AyXa, COOTBETCTBYIO-

MPOAOJIKUTENbHOCTb (Z,, CYT), CPEAHAA TEMNEPATYPA HAPYXKHOIO BO3AYXA (T, ,°C),

FPARYCO-CYTKWU (D ,,°CxCYT) OTONUTENIbHOIO N

EPUOAA, I. MOCKBA

oT 76 <8°C 223 -34 5218 5441 4772
no 150 <10°C 239 -2,5 5378 5617 -
CBbllIe <8°C 227 -3,8 5403 5630 4949

150 <10°% 244 -29 5588 5932 -
TABJINLIA 3.

CPEAHAA MECAYHAA U TOAOBAA TEMNEPATYPbI BO3YXA, °C, I. MOCKBA

o1 76 po 150 -10.3 -94 -4,8

39 11.2 15,8 17.8 16,0 | 95 3.2

-3.3

77

35

cBbiwe 150 02 | 93 | 55

3,2 10,5 15,2 17,2 154 8,7 24

—4,1

-7,6

3,0
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Puc. 3. BepTukanbHbii

paspe3 dacagHom
KOHCTPYKLUM
Schiico USC 65

Puc. 4. Topu3oHTanbHbIN
paspe3 dacagHom
KOHCTPYKLMM

Schiico USC 65

1460

wen Hambonee XoNnoaHo NATUAHEBKe AnA Mockebl t_
=-28°C, 1 nMpwn TemnepaType Hapy>Horo Bo3gyxat, =
-10°C, cooTBeTCTBYIOLEN CpeaHen TemnepaType AHBa-
pa — deBpans, oTnnyaeTca Ha 12-18%. Taknm obpasom,
NPy NCNosIb30BaHUN CyLLECTBYIOLLIEN MeTOAMKM onpe-
[eneHna TPaHCMUCCUOHHBIX TEMIONOTEPb 3a OTOMNwU-
TeNbHbIN Nepuog B ofHoM dopmyre NCnonb3yloTca Ana
onpegeneHna rpafgyco-CyTok oTonmnTesIbHOro nepuo-
[a — cpefHAA TemnepaTtypa OTONUTENbHOro Neproaa,
cocTasnawowan ana ycnosnii Mocksbl -3,4°C, n npuse-
[leHHOe COMnpOTMBJIEHNE Tennonepegaye CBETONPO3-
payHON orpaxgatoLen KOHCTPYKUUW, onpegenaemoe
ANnA ycnosuii Hambonee XonoAHON NATUAHEBKN.

Ina ncnpaBneHna 3Ton cMcTeMaTUUYeCKOM OWNOKN
NpW OLeHKe TPAHCMUCCUOHHDBIX NOTEPb HEOHXOANMO:

1. Mpon3BognTb pacyeT NUKOBbIX 3HAYEHWI Tenno-
notepb As1A BCEro 34aHnA C y4eTOM Manon MHEPLNOH-
HOCTM CBETONPO3PaYHbIX OrParkAaeMbIX KOHCTPYKLNIA.
MocKonbKy C yyeToM 3KCMepuMMEHTasbHbIX AaHHbIX
TENNOBasA MHepUmMA OOHOC/IOMHbIX CBETOMPO3PaYHbIX
orpaxpgatLmx KOHCTPYKUMIN cocTaBnAeT 7-12 vacos,
a ABYXCNOWHbIX — 12-20 vacos, uenecoobpasHo AnA
onpegeneHna MNUKOBbIX TensonoTepb MCNONb30BaTb
TemnepaTypy Hanbonee XonoAHbIX CyTOK ANA PervoHa
CTpOUTENbCTBA C YYETOM M3MEHEeHMA TemnepaTypbl
no Bbicote. [inAa 300-MeTPOBOro BbICOTHOTO 3AaHUA B
Mockse 3Ta Temnepatypa coctasut —41°C.

Mpy 3ToM HeobxoAMMO MpK pacyeTe TemnepaTyp-
HbIX MOJNiel yunTbiBaTb M3MeHeHne KoadduumneHToB
TENJI00TAAYN HAPYKHOWN MOBEPXHOCTY C y4ETOM 3Me-
HEHUA Hapy»XHOW TemnepaTypbl U CKOPOCTW BETpa.
EcTecTBEHHO, UTO NpW TakUX ycroBusAX TpeboBaHue
n. 5.10 CHwul 23-02-2003 cTaHeT TPYAHOBbINOAHVMbIM.
[ns obecneyeHnsa aaHHbIX TPEGOBAHU BO3MOXKHO:

— OrpaHUYnUTb WCMONb30OBaHME CTEKNOMNaKeTOB C
ANOMNHNEBON ANCTAHLUNOHHON PaMKOW;

— [ONYCTUTb CHUXKEHME pacyeTHON TemnepaTypbl Ha
BHYTPEHHE MOBEPXHOCTN CBETOMPO3PayYHON YacTu
Ao 0°C (mpm cywecTBylowwmx B n. 5.10 CHull 23-02-2003
Ha CerofHAWHNIA AeHb orpaHmyeHusx B 3°C).

2. [Mpwn oueHKe TPAHCMUCCMOHHbIX TEMIOMNOTEPDb 3a
OTONUTENbHBI Nepuog Heo6XoaUMO:

1460
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— pa3pgenieHune BbICOTHOMO 3aaHNA Ha 6onee nokanb-
Hbleé 3NeMeHTbl, UMelole OAHOPOAHbIE TenaoTex-
HUYECKMe 1 KNMMaToNornyeckme XapakTepucTUKK.
PasmepHOCTb uneHeHMA MOXHO onpefenutb TOJb-
KO nocsie npoBefieHnNa KoMmieKkca AOMNOHUTENbHbIX
pacyeTHbIX WCCNefOoBaHUA N CONOCTaBEHNA UX C
HaTypHbIMW pe3ynbTaTamu;

— NPU OLEHKe TennoTeXHNYECKNX XapaKTepUCTUK
NCNonb30BaTh OKanbHble 3HaYEHNA HAPYXHbIX Temne-
paTyp AnA AaHHOW 30HbI OrPaXxAaloLLMX KOHCTPYKLNIA;

— MPOBOANTbL pasfesibHyl0 OLEHKY TPaHCMUCCUOH-
HbIX TenJonoTepb ANA KaX4oro mecaua oTonuTesb-
Horo nepwuopa. Mpn 3Tom AnA onpefeneHns TpaHc-
MUCCMOHHbIX TEMIONOTEPb NPUHUMATL NPUBEfEeHHOe
COMPOTUBAIEHNE Tenaonepeaaye CBETONPO3pPayHoOm
YaCTN KOHCTPYKLMN COOTBETCTBEHHO CpeaHemecAy-
HOW TemnepaType, C yYeTOM MOMPaBOK Ha BbICOT-
HOCTb 3[aHuA.

OnpepgeneHrie COOTBETCTBYIOLMX 3HAYEHWUI NpuBe-
[€HHOrO COMPOTUBIEHNA Ternsonepeaaye CBETOMNpPO3-
payHbIX orpaxgalomx ¢acagHbIX KOHCTPYKLUMIA BO3-
MOXHO Kak B N1abopaTopHbIX YCNOBKAX C MCMONb30Ba-
Hrem nonoxeHuin FTOCT 26602.1-99, Tak 1 pacyeTHbIM
METO[IOM COrflacHoO npoueaype, NpeasiaraemMon B nNpo-
ekTe MOCT «KoHCTpyKLmM PpacafiHble CBETOMPO3pPayHble.
MeTop onpefieneHna NpuBeAeHHOro CONPOTUBNEHNAY.

WHOUNBTPALIUOHHAA COCTABJNIAIOLLLAA
YcnoBHbIl KoaddUUMEHT Tenionepeaayn 3aaHus, yum-
TbIBAIOLLMIA TEMAONOTEPM 33 CUET MHOUNBTPALIN U BEH-
Tnaumu, Br/(m2.°C), onpepensetca B [1] no opmyne:

K "=028cn BN PIKAS, (22

roe C - yaenbHaa TeNNoeMKoCTb BO3AYXa;

ﬁv — KO3OPULUMEHT CcHMXeHNA obbema Bo3gdyxa B
3[aHNK, YUNTbIBAIOWNIA HaNnMue BHYTPEHHMX Orpark-
[aoLWNX KOHCTPYKLUMNIA;

Ah— CyMMma nnowjagen nona KBapTup Uiy nosie3Hom
nnowaan nomeLeHnin 3aaHus, 3a UCKNIOYEHNEM TeX-
HUYECKMX TaXKel 1 rapaxken, Mm%

Vh - oTanvBaemblil 06bem 3aaHnaA, M3;

pa”’ — CpeAHAA NNOTHOCTb MPUTOYHOrO BO3AyXa 3a
OTONUTENbHBIN Nepuog, Kr/m3, paBHas:

pi=353/[273+0,5(t, +t )], (23)

roe I’loC — CpefHAA KpaTHOCTb BO3Ayx0oOMeHa 3aaHuA
3a OTOMNUTENbHbBIV NEpPUoA, Y™';

t.wt —t. — pacueTHas CcpedHAAa Temnepatypa
BHYTPEHHEro U Hapy>XHOro BO3AyXa COOTBETCTBEH-
Ho, °C.

To ecTb, ycnoBHbIi KO3pdULMEHT Tennonepepa-
4yn 34aHNA 3a cYET MHOUABTPALMM N BEHTUAALMMN B
nepBylo oyepefb onpepenseTcAa Kak KolM4yecTBOM
MHMNBTPYIOLLEroca BO3flyxa uepes orpaxpatwolyne
KOHCTPYKLUUK, TaK U PEXMMOM BEHTUNALUN.

B HacTosALlee BpeMA KONNYECTBO MHPUNBLTPYLOLLEeroca
BO34yXa A/ 06OLEeCTBEHHDBIX 34aHNI OLEHUBAETCA Kak
KONMYeCTBO BO3[yXa, NMOCTYNaloLLEro yepes HemnaoTHO-

MOZesb 1 METOAMKA PacyeTa He YUNTbIBAET peasibHbiX
bU3nYECKNX NPOLECCOB, NMPONCXOAALMX B KOHCTPYK-
LMAX BbICOTHOMO 3[laHuA.

Bo3ayxonpoHMLaemMoCTb Yepes orpaxaatoLme KoH-

CTPYKUMM onucbiBaeTcA ypaBHeHeM bepHynnu:
2 2
p+£ =p+ T (24)
28 2g }
FA€ U, U, — CKOPOCTY ABVXKEHA BO3AYXA Y HAPYKHOM 1
BHYTPEHHEN NOBEPXHOCTN KOHCTPYKLUY;
Yy — 06beMHan Macca;
g - ycKopeHue cBo60AHOro nageHus.

CKopoCTb BO3JyXa MOXHO BbIpasnTb yepes ero

pacxop [4]:

u=G,|F,, (25)
rae G, — yAesbHblii PaCXOA BO3AYyXa, OTHECEHHbIN K
nnowaan F .

YpaBHeHue bepHynnu gna ycnosuii Bo3gyxa byget
UMeTb BUA:

Ap = constEG) (26)
roe € — koaddrLmeHT noTepb.

Ecnn anvHa KaHanoB nepenneToB Mana, orpaxpe-
HWe MMeeT NOBOPOTHbIE KOJleHa 1 Ha BXOfe OCTpble
KPOMKW, TO NoTepu fasneHuns 6yayT 3aBUCETb TONIbKO
OT MeCTHbIX CONpPOTMBAEHWIA. B 3Tom cnyyae

1
G, = const(Ap)E. (27)

Kak BnaHO u3 pucyHkoB 4-5, TurnoBble dacagHble
KOHCTPYKLMUWN MMEIOT, Kak MpaBufio, UMEHHO TaKylo
BHYTPEHHIOW KOHOUrypauuio u, crefoBaTenbHo,
npeanaraemas 3aBUCUMOCTb K HUM NPYMEHMMa.

CornacHo cyulecTByOWMM MeToAamM WCNbITaHWA
Ha Bo3gyxonpoHuuaemoctb (FTOCT 26602.2-99) [5],
NCMbITaHNA MPOBOAATCA ANA nepenaja [HaBneHui
Ap = 10+600 [lMa. CornacHO eBPOMENCKNM HOPMaM,
EN 12152 n EN 12153, ncnbitaHusa npoogatca npu Ap
fo 600, a B oTAenbHbIX cnyyasx u 6onee. Mpu 3Tom
3HauYeHVsA MaKCMManbHOl BO3AYyXOMNPOHMLLAEeMOCTH He
JOMKHbI NpeBbIWwaTb 1,5 M*/M-u gna ryxux n 2 m*/my
[NA OTKPbIBAOLWMXCA GpacafgHbIX KOHCTPYKLMIA.

Mpu onpepeneHun 3HauyeHuit Tpebyemoro nepe-
naja faBfieHns ANnA BbICOTHbIX 3A4aHW Heo6XoAnMO
yumnTbiBaThb T. H. 3bdeKT Taru [6]. MpnurHON BO3HNMK-
HOBEHUA TAM ABAAETCA Pa3HOCTb MAOTHOCTU cToN6a
BO3JyXa BHYTPU 34aHNA U cHapyxu. Obpasytowancsa
npy 3TOM Pa3HOCTb AaBAEHUA NPAMO Nponopuuo-
HaNlbHa BbICOTE 34aHNA 1 Pa3HOCTU TeMnepaTyp BHY-
TPEHHEero 1 Hapy»HOoro Bo3ayxa.

Hanbonee nonHo paHHbI 3deKkT onmcaH B
2001 ASHRAE Handbook Fundamentals [7]. daHHble
ASHRAE no3BonAoT BbIYNCAUTD TeopeTUYecKni
3bbeKT TArM pnA pasfvMyHbIX 3HAYEHUIN Pas3HOCTU
TemnepaTyp BHYTPEHHEro U HapyXHOro Bo3fyxa. 3Tn
[aHHble TaKXe yKa3blBaloT Ha TO, UTO B Nl06OM 3aaHNN
CyllecTBYeT YPOBEHb HYNeBOW Pa3sHOCTU AaBneHus.
CornacHo [4], oH HaxoauTcA Ha 0,55 H BbicoTbl 3aaHus,
OflHaKO OTeYeCTBEeHHble aHHble ANA BbICOTHbIX 3Aa-
HWUIA HOCAT B HacToALLee Bpema 06pbIBOYHBIN 1 HEeCU-

obpaTHOW TArK, Korga BO3AyX BXOAWT B 3jaHue yepes
BEPXHME U BbIXOAUT Yepe3 HUKHMe STaxu. [na knu-
MaTuyeckmnx ycnosuii Poccnn 3101 3ddeKkT He cTonb
CYLECTBEHEH, T. K. OH Hanbosnee Ba)<eH ANA Tenjoro
Knumara.

Ha pucyHke 6 npvBefeHbl AvarpaMmMbl, UINOCTPU-
pytowme 3¢dekTbl npAMon n obpaTHol TaArn. 3gecob
n306pakeH TeopeTNUYeCKUA rpaneHT AaBneHnin gna
pa3fMyYHbIX 3HaYeHWI BbICOTbI 3AaHWA U Pa3HOCTMW
TemnepaTypbl BO3fyXa, paccuMTaHHbIA cornacHo [6].
CnepyeT OTMeTUTb, UYTO rpaduKk OTHOCKTCA K ycCno-
BMAM, KOrfa MOTOK BO3Ayxa B 3flaHMN He BCTpeya-
eT conpotmBneHusa. Ha xapakTtep rpaduka snusaert
TakXe BO3AYXOMPOHMNLAEMOCTb OFpakAaloLymx KOH-
CTpyKuuiA. Bcnenctaue sToro npeanaraemble rpadpuiku
MOTYT MCMONb30BaTbCA TONMbKO ANA onpefeneHva
MacwTabHocT cToAwel npobnembl. OnpepeneHue
TOUHbIX 3HaYeHW — NpeameT OTAeNbHbIX KUccnefo-
BaHUN.

B [1] npepnaraetcAa onpepenAatb pa3HOCTb AaBne-
HUIM BO3JyXa Ha HaPY>XHOW N BHYTPEHHEN NOBEPXHO-
CTAX OrpaxAaatoLmnx KOHCTPYKLNA No popmyne:

AP =0,28-H-(y_ -y, ) + 0,03y V. (28)

OHa oTnnyaeTtca ot 3asBucumocTn (11) gna onpege-
NEeHNA pacyeTHOW Pa3HOCTN AABJIEHUA HapPY>KHOro
N BHYTPEHHero Bo3dyXa [Nl OKOH U GaNIKOHHbIX 1
BXOAHbIX HapY»>KHbIX ABepei [3] ToNbKo pasmepHbIM
KO3hOULMEHTOM Mepes KOMMOHEHTOW, OTBEYaloLLen
3a FPaBUTALNOHHYI0 COCTaBMAIOLLY!IO.

B MmoHorpadwum B. K. CaBurHa [4] npeanaratoTcs 3aBu-
CUMOCTU Ap ANA HABETPEHHOW CTOPOHbI 34aHNSA BbICO-
TOM H Ha OTMeTKe X:

Puc. 5. BepTrKanbHbii
pa3pes pacagHoi
KOHCTPYKLMN

Schiico FW 50+ .Sl

AP =0,55-(H-x)-(y, -y, ) + 0,03y, -V, (29)
1 Ansi NOABETPEHHON CTOPOHbI 34aHUS:
AP=0,55-(H-x)-(y, -y,) +0,02y_v>.  (30)

CTV CBETOMPO3PayHbIX KOHCTPYKLMIA U fBEPEN.
Mpun 3Tom, Kak 1 B cilydyae C TPaHCMUCCUOHHbIMMN
TensonoTepAmMy, CyLLeCTBYIOLLasA B HacTosALLee Bpemsa

CTeMaTV3MpPOBaHHbIN XapakTep 1 TpebyiloT JOMNONHU-
TENIbHbIX HATYPHBIX AAHHbIX.
Momumo 3dpdeKkTa TArn UMeeT MecTo U T. H. 3PpeKT

L 1495 1 1495
L 2990
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TABJINLA 4.

3ABUCUMOCTb PACYETHbIX 3HAYEHUW PA3SHOCTU AABJIEHUA
HAPYXHOIO U BHYTPEHHEIO BO3[JYXA A1 YCNIOBUW BbICOTHOIO
3AAHUABT. MOCKBENPUT, =-28°CU T, =+20°C

Temnepatypa PasHocTb
CKopocTb BeTpa .
BbicoTa, m Hapy»KHOro AaBNeHnn
. v, m/c
Bo3payxa, C, t, Ap, MNa
0 -28 4 6,8
50 -28,33 5,6 77,5
100 -28,65 7,2 151,5
200 -29,3 8,4 293,1
300 -30 9,6 440,7

Cnep,yeT TaKXXe OTMeTUTb, 4YTO npepjsiaraemble

VCTOYHMKaMV METOfibl OMpeaeNieHNs pacyeTHoON pas-
HOCTU [aBNeHWIA HapYXHOTO U BHYTPEHHEro BO3-
JyXa HOCAT NPUBNIMKEHHDbIN XapaKTep 1 He yUUTbIBa-
10T, Hanpumep, BAUAHUA GopMbl 3haHUS, GAKTOPOB

Puc. 6. lMoTokun Bo3ayxa,
obycnoBneHHble 3ppekTamu
npAMON U 06paTHON TATM

3aCTPOMKM M MHOTUX APYTUX NMapameTpoB.

B Tabnuue 3 npriBefeHbl pacyeTHble 3HAYEHUA pas-
HOCTU JaBNEHUIN HAapYyXHOrO 1 BHYTPEHHEro Bo3ayxa
ONA BbICOTHOTO 3AaHuA B ycnoBuaAx r. MockBbl, pac-

CYUTaHHble cornacH

o (29).

Mpwn 3TOM 3HayeHne MaKCMMabHOM Pa3HOCTM faB-
NEHU C yyeToM TemnepaTypbl Hanbonee XonoAHbIX
CYTOK M MaKCUManbHOWM CKOPOCTW BeTpa 3a AHBapb
cornacHo [8] 6yaet coctaBnaTtb 553,1 Ma.

KaKk BUAHO 13 KNMMATUUYeCKUX AaHHbIX Tabnuubl 2,
cpepHemecsAYHas Temnepatypa anAd Mocksbl 3a
AHBapb cocTaBnaeT —10,2°C. MNpu pacyeTte 3HaYeHMA
pPa3sHOCTU [daBfieHWIA HapyXHOro M BHYTPEHHero

MaKCMMaJibHbIN

BO34yXa ANA BbICOTHOro 3aaHnA MockBbl Npu cpea-
HeEMeCAYHOW TemmnepaType AHBapA (tH = -10,2°C),
rpagveHT [aBneHuin CcocTaBuUT

3Kc¢uanDau:45l HuduneTpaumn
BLILLE HYNEBOR . BhILLE HYNEBOI
PasHOCTH AaBNEHUA PEIHOGTH
- NaBneHuA
| -
—~ )—/
Hu3kan TeMneparypa YpOBEHb HYNEBOR BLICOKAA TeMneparypa
HAPYXHOTD BO3AYXA PAIHOCTIA NABNEHNA HAPYXHOro BO3AYXA
-
-
]
Wrdunetpauna * BrchuneTpaumns
HWKE HYNEBOW > - < »!  HUXE HYNEBOR
a3HOCTH A2BNEHUA N PA3HOCTI AABNEHUS
P DppexT THIM Dpdexy oBpaTHOR TArK
TABJINLIA 5.

3ABUCMMOCTb PACYETHbIX 3HAYEHWUIA PASHOCTU AABJIEHUA
HAPYXHOIFO U BHYTPEHHEIO BO31YXA ANA BbICOTHOIo 3g4AHUA
BT. MOCKBENMPUT, =-10,2°CUT, = +20°C

Temnepatypa PasHocTb

BbicoTa, CKopocTb .

" HapY»KHOrO BO3AyXa, S AaBneHun
Gt Ap, Ma

0 -10,2 4 6,3

50 -10,53 5,6 50,2
100 -10,85 7,2 97,0
200 -11,5 8,4 184,6
300 -12,2 9,6 277,5
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277,5 Ma, 7. e., Ha 37% HnXe, Yem Npmn pacyeTte AnA
ycnoBuii Hambonee XONoOAHOW NATUAHEBKW. OnA
yCJIOBUI, HanpumMep, HOABPS 3Ta BeNMYMHA COCTa-
BUT BCero 226,6 MMa.

He cnepyet 3abbiBaTb, YTO MWKOBble 3HAuYeHWA
BETPOBOW HarpysKky BbICOTHOTO 3[aHUA MOTYT Ha
nOpALOK OTNMYaTbCA OT MoOKa3aTenewn, NonyyeH-
HbIX aHaNUTUYeCKMM nyTem. Tak, Npu nposeaeHnn
npoayBKMU MOAenun BblCOTHOro 3aaHuna «MepKypui
Taysp» B aapoAanHaMumyeckon Tpybe Obinn nonyye-
Hbl 3HaYeHMA MaKCMMasibHOW BETPOBOW HarpysKkmu
2750 Ma. Mpu nposBeAeHUN aHaNOrMUHbIX 3KCre-
pvmMeHTOB Ans obbekta OfL «OxTta» - 7250 Ma.
MpaBaa, BBUAY HECOOTBETCTBMA METOAMK dKCNEpPU-
MeHTa B aHMNNCKOM MCMbITaTe/IbHOM LIeHTpe U B
Poccum n cnoXHoCTu nHTepnpeTaunmn NoayyYeHHbIX
pe3ynbTaToB AnA 3TOro o6beKkTa, OblvM MPUHATDHI
3HauUTeNbHO 6Gonee HU3KUE 3HAYeHUsA pPacyeTHOW
BETPOBOW Harpysku.

B HacToAWee BpemMA B CyLeCTBYIOLWMX airopuTMax
OTCYTCTBYIOT MeTOAbl yuyeTa npefenbHon nHoUNb-
TPaUMOHHOW COCTaBAAKOWEN 3SHepreTnyeckoro
6anaHca BbICOTHOIO 3AaHusA. 3HaYeHUs!, NOJyYEHHble
npu ornpefeneHun pacyeTHOW BETPOBOW Harpysku,
NCMNONb3YITCA UCKTIOUMTENbHO ANA NOATBEPXKAEHNA
NMPOYHOCTHBIX XapaKTepUCTMK $acafHbIX KOHCTPYK-
LK Npu 1abopaTopHbIX UCMbITAaHUSAX.

Mpn nx npoBefeHMN onpeaensalTcA peasnbHble
3HaueHWs BO3JYXOMPOHMLAeMOCTU dacagHbIX KOH-
CTPYKUMA B 3aBUCMMOCTM OT nepenaga HaBneHus.
Kak BnaHO 13 Tabnuy 3-4, 3T 3HaueHus MOryT 6bITb
B MOJIHOM Mepe WCNOosb30BaHbl ANA onpeaeneHus
MHOUIBTPALMOHHOWN COCTaBASIOWEN SHEPreTUYecKo-
ro 6anaHca BbICOTHOrO 3aHuA.

B aTOoM cnyuyae ana onpepgeneHnAa TOYHbIX 3HAYEHUN
MHOUNBTPALMOHHON cocTaBnAoLLel 6yaeT JOCTaTOUHO:

1. OnpepennTb 3afaHHble MapaMeTpbl PacYeTHOro
3HauyeHMA Pa3HOCTU AABJIEHWMIA HapPY>KHOrO U BHY-
TPeHHero Bo3gyxa ANA KaX[Aoro pacyeTHoro snemeH-
Ta 3gaHunA.

2. icnonb3oBaTtb COOTBETCTBYOLME 3HAYEHUA BO3-
[OYXOMNPOHMLAEMOCTH, NoJlyYeHHble B Xxoae nabopa-
TOPHOTO 3KCNepuMeHTa.

3. OnpeaennTb KONMYECTBO SHEPrKM, HeoO6XxoaMMoe
ONA HarpeBaHWA WHGUABLTPALMOHHOrO BO3Ayxa Mo
3fieMeHTapHon dopmyne:

Q=ks_.(t-t), 31
roe k — koadpodurumneHT Tennonepeaun Bo3ayxa.

Wcnonb3yeman cerogHA MeTOAuKa onepupyeT, Kak
NpPaBuIo, 3HAYEHNAMUN BO3ZYXONPOHNLLAEMOCTN Npn
Ap = 10 MMa. Takne napameTpbl pacyYeTHOro 3Haye-
HUA Pa3HOCTW AaBNEHWUI Hapy>HOro U BHYTPEHHEero
BO3/lyXa He TONbKO He MPVMEHUMbl ANA BbICOTHbIX
30aHUN, HO N CUCTEMATUYECKM BHOCAT 3HauUTeNb-
Hylo ownbKy B onpepeneHve WHOGUNBTPALNOHHON
COCTaBAsAOLWEN SHepreTUyeckoro 6anaHca BbICOTHOMO
3paHuA.

[na onpepeneHns MHOUNBTPALMOHHOW COCTaBAsA-
loLen sHepreTnyeckoro 6anaHca BbICOTHOrO 34aHKA
npegnaraeTca pasgenuTb 3Ty Npoueaypy Ha 2 3Tana:

TABJINLIA 6.

PE3YJIbTATbI UCMbITAHU BO3AYXONPOHULLAEMOCTU
CTOEYHO-PUTEJIbHOW ®ACAJAHOW KOHCTPYKL U

Bosayxonpo-
Bpemsa . =
Mepenap Bo3 O6bemHblit | MaccoBbliit HuyaemocTb
npasne- . pacxon pacxop
aen- o6bemHaA | maccoBas
Husa AP, Bo3fyXa BO3AyXxa
b cTBMA Qw3 G . kel Q. G,
tc o = m3/(u-m?) | Kr/(4-m?)
50 10 2,20 2,65 0,20 0,25
100 10 3,30 3,98 0,31 0,37
150 10 4,60 5,54 0,43 0,51
200 10 5,70 6,87 0,53 0,64
300 10 7,20 8,67 0,67 0,80
400 10 8,10 9,76 0,75 0,90
500 10 9,60 11,57 0,89 1,07
600 10 10,80 13,01 1,00 1,20

— onpepeneHne npepesibHbiX 3HauyeHW UHOWIb-
TPaUMOHHOWN COCTaBAALWEN ANA TemnepaTypbl Han-
6onee X0NOAHBIX CYTOK ANA PerroHa CTPOUTENbCTBa,
C yyeTOM WM3MEHeHUs TemnepaTypbl MO BbiCOTe U
MaKCMManbHbIX 3HaYeHW BETPa;

— onpegeneHne UHGUABLTPALMOHHONW COCTaBAsALO-
el sHepreTMyeckoro 6anaHca BbICOTHOrO 3JaHuUsA
NPon3BOANTbL ANA KaXJOro MecsAua OTONMUTeNIbHOro
nepuoga. MNpu 3ToM ana onpepeneHna TennonoTtepb
NPUHMMaTbL BO34YXOMPOHMLAEMOCTb KOHCTPYKLMMW
CornacHo pesynbTaTam n1abopaTopHbIX MCMbITaHUA,
3ajaHHble 3HaYeHWA Pa3HOCTU JaBNEHUI Hapy»HOro
N BHYTPEeHHero Bo3ayxa NpvHMMaTb COOTBETCTBEHHO
cpefHemecAYHOW TemnepaType, C y4eToM MonpaBokK
Ha BbICOTHOCTb U OPUEHTALMIO 3AaHNA.

Mpu onpepeneHnn peanbHblX 3HAYEHUA UHPUNb-
TPaLMOHHOW cocTaBnAoLWen LenecoobpasHo 6bino
6bl Mcnonb3oBaTb 6onee TouHble 6a3bl AaHHbIX KNK-
MaTUYECKMNX XapakTepucTuK. Bengy manoi nHepuu-
OHHOCTU KOHCTPYKLMIA, BO3MOXHO, 6b1110 Obl Lieneco-
06pa3HO MCNonb3oBaTb MOCYTOUHblE yCpeAHEeHHble
3HayeHNA TemnepaTypbl, CKOPOCTN BeETpa, pacnpe-
JeneHus TemnepaTtyp no BbicoTe. K coxaneHuio,
3apy6exHble nporpaMmmMHble Komnnekcol (DOE, CLUA,
Resfen, CLUA, TAS 3D, AHrnus), npuMeHsaemble ans
OLIEHKU dHepreTnyeckoro H6anaHca 3faHui, cnosnb-
3yloT 6a3bl AaHHbIX, HeAOCTYMHble B HacTosliee
BpeMa B Halen cTpaHe. HegoctaTtouHo nccnefoBa-
Hbl 3aBUCMMOCTM Pa3HOCTW [AaBNEHMI HapyXHOro
N BHYTPEHHEero Bo3fyxa ANA 3AaHUN Pa3fNYHOMN
KOHOUrypauumn, nx 3aBUCMMOCTb OT KOHCTPYKLMMW
dacapos.

Mpumepbl OLLEHKN TEMNOMNOTEPb BbICOTHOIO 3AaHNA
ANA pasnnYHbIX TMMOB dacafHbIX KOHCTPYKUMIA 6yayT
paccMOTpeHbl B CieAyioLLen YacTy nybnnkauun.

OKoHuaHue cnepyer
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Puc. 7. TeopeTnueckun rpagneHT AaBneHunin AnAa pasfnyHblX 3HaYeHWIN BbICOTbI 34aHNA
1 Pa3HOCTY TemnepaTypbl BO3Ayxa
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CTABUNIbHOCTb BU3HECA
npu no6bIX yCNOBUAX

3A0 «TATNPO®», 6e3 NpeyBeNMYEHNs, MOXHO Ha3BaTb NMAEPOM MO UCMONb30BAHNIO B
Poccum aKCTpy3noHHO TexHonorum. Kakue 6bl NnepuneTm H1 NepexmBan OTeYECTBEHHbIN
PbIHOK, KOMMaHWA Bcerga Obina nepBoii 1 No 06beMy NPOK3BOACTBA ANIIOMUHUEBBIX
npodunet, 1 NO yPOBHIO TEXHONOrMYECKON OCHaLleHHOCTU. O Tom, Kak ngeT passutue 3A0
«TATMPO®», KakoBbI €ro CTpaTerMyeckre NPUOPUTETDI, PacCKa3as reHepanbHbI AUPEKTOP
KomnaHnun Cepren AHApees.

Martepuanbl npegoctasneHbl 3A0 «TATMTPOO»

Yn. laypckas, KpacHoapck

MoroBopum Ha Temy nNepcneKTNB, BO3MOXHOCTEN
NpoABMKEeHUA Ballell NPOAYKUMN Ha OTeYeCTBEH-
HbIll pblHOK. Ho Ans Toro, uro6bl 3adpukcnpoBartb
oTnpaBHble TOYKMN POCTA, paccKaXkuTe Npo cerog-
HALWHWIA feHb KOMNaHuW.
CerofHA Mbl aKTMBHO paboTaem Haj CHUXeHVeM
3aTpaT Ha BCeX 3Tanax Npou3BOLCTBEHHOW LIENOYKNU:
3aKyMKa, BbINMYCK W COfepXaHne OCHACTKM, N3roTOoB-
neHne npodunsd, NOrncTnKa n oTrpyskKa.

3aKynka cblpbA MPOBOAWTCA Ha YC/IOBUAX, NO3BONA-
IOWNX MAKCMMaNIbHO CHM3WUTL LeHy. Kpome Toro, Ha
nNpeanpuATAN AeNCTBYET CBON NINTENHDBIN LieX, KOTOPbIN
NO3BONAET HAM CaMOCTOATENIbHO M3rOTaBNUBaTb Cbipbe
AN NPOM3BOACTBA aNtoMMHUEBOro npoduns. Bce 3to
[aeT OLLYTUMOE CHUPKEHVE 3aKyMOYHbIX LieH.

MpoaHanu3npoBaB MMeILWYOCA HOMEHKNATYpPy
npoayKkumn, mbl Bbibpanu ana cebs Hambonee nep-
CNeKTMBHbIe NO3UNLMK: Te, KOTOPble NOJb3YI0TCA MaK-
CYMasIbHbIM CMPOCOM U ialoT Camyto 60MbLUYIO OTAauy.
OcTanbHyto NPOAYKLMIO Mbl MOCTENEHHO BbIBOANM U3
NPou3BoACTBa. TeM CaMbIM CHMXAETCA Harpyska Ha
coflep)kaHrie OCHACTKM Ha NpeanpuATUK, CoKpallaeT-
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KK «YTuHbIN Nnecy, KpacHoAapck

CA Bpems NpOCTOEB 13-3a NepeHanagkyu obopynosa-
HVA NOA pa3fnyHble BUAbI Npodunen.

B noructuke mbl nepewnn Ha paboTy ¢ KpymnHoon-
TOBbIMU MAPTUAMM 3aKa30B, CO3HATENIbHO OrPaHUYnB
BEMMYVHY OTrpy>Kaembix NapTuii. Takum ob6pa3om, mMbl
Bblbpanu Ans ceba cTpaTeruto pocTa, CBA3aHHY C
NINAEPCTBOM MO HaUMEHbLUNM U3[EPXKKaM.

Ha npeanpuaTtin genctByeT camoe COBpeMeHHoe
eBponelickoe obopyaosaHve. MogepHu3auma npec-
COBbIX KOMIMJIEKCOB NOJ PYKOBOACTBOM eBpoOnei-
CKUX KOHCY/IbTAHTOB MO3BOJNIAET CerofHA KOMMaHUu
3A0 «TATMPO®» nsrotaBnmeaTb Ao 3000 TOHH anto-
MuHneBoro npoduna B mecau,. Celvac yctaHaBnvBa-
€M ellle OAMNH Npecc, KOTOPbIV NO3BOINT JOBECTU eXe-
MeCAYHbI 06BEM NPOM3BOACTBA A0 4—5 ThICAY TOHH.

Kakne 3apjaum Ha cerogHA Bam WMHTepecHee M
6nuKe: MHTErpauna co CMeXHbIMM NapTHepaMmu
Unn camocToATenbHoe passuTue? Yro npepnara-
eT Balle npeanpuATe, YTO Bbl FOTOBbI AaTb N YTO
oxupaerte B3ameH?

Komnanuna «TATTIPO®» 6onee 20 net paboTtaeT Ha

pPblHKE NpPOM3BOACTBA aNtoMuUHMEBOro npoduna.
HakonneHHbIn 3a 3TO BpemA OMbIT MO3BOMAET HaM
M3roTaBNMBaTb NPOGUIN NGO CIOXKHOCTU.

B obnactu cBeTonpo3payHbIX apXUTEKTYPHbIX CUCTEM
cTaHfapTHble cepumn cuctembl «TATIIPO®» yaosneTso-
paloT 80% 3anpoCoB apXUTEKTOPOB 1 KOHCTPYKTOPOB,
paboTatowmx ¢ Hamn. B ocTanbHbIX Cnyyaax KoMnaHuaA
TaKXe roToBa COTPYAHMYaTb CO BCEMU 0OPaTUBLLMMICA
NPOEKTHBIMK OpraHv3auuaMn ania paspaboTkn n obe-
CMeyeHnA NX YHUKaNbHbIX Y HECTaHAAPTHBIX PeLLeHWA.

Hanbonee ApkMM MOATBEPKAEHMEM TOMY ABNAETCA
counHckas bonbluas nefosada apeHa. Komnnekc apeHbl
Ha 12 000 3puTenbCKmx MeCT — 3TO 34aHue, NepeKkpbl-
Toe chepryecknum Kynonom. [ina octekneHna JaHHOro
06beKTa OoTAen MCCNefoBaHUi U Pa3paboTok Komna-
HUn «TATIIPO®» cneuymanbHO co3fan Cepuio Kpbil co
CTPYKTYPHbIM OcTekneHnem. MNopgobHoe ncrnonHeHne
NO3BOSIUT LOOUTBLCA — MPU COBNIOAEHUN BCEX HOPMATHB-
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Yn. Kpaiinss, KpacHos peKk

HO-TEXHNYECKUX MapaMeTpOB — MaKCMManbHO agKow
1 OQHOPOAHO MOBEPXHOCTY Kyrnona.

B o6nactu skctpy3un TATIPO® npepnaraeTt cBou
3HaHVA 1 OMbIT B NPOEKTUPOBAHNMN 1 U3rOTOBNEHUU
aNOMUHNEBOro Npodunsa NtobON CNOXKHOCTM 1N KOH-
durypaumm Bo Bcex oTpacifax HapoOJHOro X03ANCTBa:
CTPOUTENbCTBA, TPAHCMOPTHOrO MAalUMHOCTPOEHUA,
SHepreTuKu 1 Tak panee.

B cBOl0 0Uepenpb, OT NnapTHEPOB Mbl OXKUAAEM [ONTO-
CPOYHOro CTpaTernyeckoro COTpyaHMYecTBa no npo-
ABVIXKEHMIO Hallell NMpoayKuun Ha pbiHKK Poccun n
Esponbl. Mbl npefnaraem HalmMm 3akasyrkam Hagex-
HOe NapTHePCTBO U COBMECTHYIO paboTy no yaosneT-
BOPEHNIO BCEro nnaTexecrocobHoro cnpoca Ha anto-
MUWHMEBbIN NPOodUb — C LieNblo YKpenneHna Hallero
COBMECTHOrO MONIOXKEHNA Ha 3TUX PbIHKaX.

KakoBa Balla oueHKa nepcnekTus pasBuTuA
pblHKa aniMuHueBoro npoduna B Poccunm
ceropgHA n 3aBTpa?

B HacToAwee Bpems, MO Halwen OUeHKe, eMKOCTb
OTeYeCTBEHHOIO PblHKa aftoMUHUEBOro npoduns

coctasnaet 150-180 Tbic. TOHH B rog. lNpuyem 3TOT
PbIHOK AOCTAaTOYHO MEePCMEeKTMBHbIN: OH NpupacTaeT
Ha 12-15% exeroaHo. W 6ypeTt pacTu fanblue, noTomy
4TO NoTpebneHve 3ToM NPOAYKLMM Ha eANHULLY Hace-
NEeHNA Y HaC NOKa OYeHb HIN3KOe, a MOTPEOHOCTb B HEl
ecTb 1 6yAeT yBenuumnBaTbCA fasnblue.

MIMeHHO 3Ta iIHaMuKa NpuBReKaeT Ha POCCUNCKNN
pbIHOK 3apy6exHble KomnaHuwn. EcTecTBeHHO, 4yTO
Kak fimep Npovi3BOACTBA alloMUHMEBbLIX npodunei
B Poccun, Mbl MOCTOAHHO ollywlaem faBfieHne co
CTOPOHbl €BPOMEeNCKMX W a3naTCKuX MpousBoauTe-
nen. A NoTomy, OCO3HaBasa TeHAeHUWW B OTpacau,
Mbl CTaBUM 3afayy ObITb NMAEpPOM BO BCEM — B TOM
yncne, N B OpraHMsauMn ynpaBaeHYeCKUX TeXHO-
norni. CerogHA Mbl aKTUBHO MNONb3yemcAa ycJyra-
MW €BPOMENCKNX KOHCYNbTaHTOB 1 MOTOMY XOPOLLO
npeAcTaBnAeM, Kak NOCTaBNeHO AeNio B aHanoruy-
HbIX KomnaHuax Esponbl. Npy 3TOM B KOMMNaHuuK

«TATNPO®» yxxe 6onee 10 neT LeNACTBYIOT 3anagHble
CTaHAapTbl MEHEeQKMEHTa.

Bbicokunin ypoBeHb ynpaBneHna u npon3BoaCcTBa NoA-
TBEPXKAAET TOT GaKT, uTo BeflyLle eBPONENCKme NPous-
BOAMTENM, BblOUpas NapTHepa AN Pa3BMTUA MPOK3BOA-
cTBa B Poccuu, pa3meLLatoT 3aKasbl B Hallen KOMNaHuK.

M3roToBneHne oCcHaCTKK, 3KCTPY3nA antoMUHUEBOTO
npo¢usis, BbIMYCK KOHEYHOro MpoayKTa ANA notpe-
6UTeNa — 3TO Halla HULWA HA OTEYECTBEHHOM PbIHKe
aHanornyHbix ycnyr. Komnanua «TATMPO®» rotoBa K
AVanory 1 NnapTHepPCTBY Kak C OTeYeCTBEHHbIMU, TaK 1 C
MHOCTPaHHbIMW NPeanpuUATUAMU MO BCEMY LMKy NPo-
M3BOACTBA M MOCTaBKW roToBOM npogyKuun. M

3AO0 «TATMIPO®»
423802, Pecny6nuka TaTapcTaH,
r. Ha6epexHbie YenHbl,
yn. Mpo¢unbHasg, g. 53
Ten.(8552) 77-82-04,
77-82-05, 77-84-01
www.tatprof.ru
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Ynuua K. Mapkca,
KpacHosapck
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OCOBEHHOCTU UCTNbITAHUA

CBAW AN BbICOTHbIX 3AAHUN
Ha npumepe 6awHn Of1L «OXTA»

[inA BbICOTHBIX 30aHWUIA, 32 PEAKUMIU NCKIIOYEHNAMU, COOPYKaoTCA GyHOAMEHTbI NYy6OKOro 3aN0XeHNA C HECYLLMM
3neMeHTaMU B BUAE CBaii unu 6apeTT (NpAMoyronbHbix cBali). [My6rHa 3anoxeHnA CBal BbICOTHbIX 3faHNi 00bIYHO

coctaBnfet ot 40 §o 120 m, B 3aBUCKMOCTI OT ryOMHbI 3aNeraHnA NPOYHbIX COEB rPYHTa. YCTPOWNCTBO CBall A/IMHON
6onee 50 M BbIXOLMT 32 PaMKM MacCOBOrO NMPOEKTUPOBaHMA 1 TpebyeT 0coboro Nnoaxoaa Ha BCex CTaAnAX pacyeTa u

NPOEKTUPOBAHNA, HAUYNHAA C NHXEHEPHO-TEONOrNYeCKnx N3bICKAHUN.

Tekct BAJIEPUW NETPYXUH, [-Pp TexH. HayK, anpekTop nHctutyTa, ONIET WWYNATBEB, KaHA. TexH. Hayk, UTOPb BOKOB, nHx., Mmn. Hayuy. coTp.,
CTAHUCNAB WYNATBEB, nHx. (HUAOCM um. H. M. TepceBaHoBa)

A

Banepwii MetpyxuH,

[-Pp TexH. HayK, npodeccop,
3acn. geatenb Haykn PO,
naypeart [ocyaapcTBeHHOM
npemun CCCP, uneH
Mpe3suguyma POMITuO®,
avpektop HAMOCH

nm. H. M. TepceBaHoBa.
OCHOBHble HanpaBneHns
HayuyHoOW fieaTenbHOCTY —
noA3emMHbIe COOPYXKeHNS,
CTPOUTENBCTBO B 0COObIX
TPYHTOBbIX YC/IOBUSAX,
obcnefjoBaHNe COOPYXEHNI
1 TEOMOHUTOPVIHT.

ABTop 6onee 180
ony6nMKoBaHHbIX paboT

CaHkT-MNeTepbypre B 2008 ropy
6bIM HavaTbl PaboTbl MO U3bICKAHU-
AM U NPOEKTUPOBAHMIO 79-3TaXKHOMN
6awHn OJL «OxTa», BbicOTON 396 M.
B cocTtaBe noarotoBuTENbHBIX PaboT
Ha nowajKke CTPOUTENbCTBA ObINN BbINOMHEHbI YHU-
KasibHble UCMbITaHWA CTaTUYeCKON Harpyskom 6apeTT
annHon 80 m. B panbHelnwem nnowagka ctpoutenb-
cTBa 6blna NepeHeceHa B paioH JlaxTa, rae M3MeHeH-
HbIl MPOEKT OyaeT peann3oBaH B Gnvxanwme rogsbl.
MonyyeHHble OMbIT U pe3ynbTaTbl OyAYT UCMONb30-
BaHbl NPV NPOBEAEHNN aHANOTMMYHbIX UCMbITAaHUA Ha
3TOM HOBOW MMIOWAAKe, a TakXKe Npu pacyeTe u npo-
€KTMPOBaHUUN GyHOAMEHTOB HaWHM «JlaxTa LLeHTp».

Ona BbicoTHoro 3gaHua OfL «OxTta» npegnonara-
NIOCb NPUMEHUTb GYHAAMEHT TNyOOKOro 3aioXeHus
13 MOHOJUTHBIX eNle306eTOHHbIX GapeTT paboueit
ANMHOM 65 M, nonepeyHbiM ceyeHuem 1,5%2,8 M,
yCTpauBaeMbiX B KOTSIOBaHe rny6uHom 15 M n o6beau-
HEHHbIX MOHOJIUTHBIM TJIUTHBIM KeJie306€TOHHbIM
pPOCTBEPKOM NepeMeHHON TOMLWUHbI OT 3,6 A0 5 M.

B pamkax uCnbiTaHUI Ha y4yacTKe CTPOUTENbCTBA
ObINIO M3rOTOBNIEHO 5 OMbITHbIX 6apeTT. Ux ycTpoii-
CTBO NMPOU3BOAWIOCH C NMOBEPXHOCTH, 6e3 OTKOMKU
KOT/IOBaHa, Takum obpa3om, AnuHa 6apeTT cocTaBu-
na 80 m. Tpu 13 nAaTK 6apeTT NnoaBepraancb rpynno-
BOMY UCMbITaHWIO, B KOTOPOM WX Harpy»>keHue npouns-
BOAUSIOCb OJHOBPEMEHHO. [1Be OAUHOYHbIE 6apeTThl
pacnonaranuce B neprdepuinHon yactu dyHaameH-
Ta BbICOTHOrO 34aH1A U TpK, B COCTaBe rpynmnbl, No4
ero LeHTpasibHOM YacTbio. PacnonoxeHue ncnbiTax-
HblX GapeTT NMokasaHoO Ha pucyHKe 1, a cxema pac-
npegeneHns Harpysok Ha ¢dyHAamMeHT GallHM — Ha
pUCYHKe 2.

Mpu NNaHNpoBaHWM UCMNbITaHUA GapeTT OblN Hame-
YeHbl cnegyouime Lenu:

— onpepeneHne Hecylel CNoCo6HOCTU OQNHOYHON
6apeTTbl 1 Fpynnbl 6apeTT, C pa3geneHnem ConpoTmB-
neHns no 60KOBOW NOBEPXHOCTU 1 MO MATE;
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— onpepefieHNe 3aBUCMMOCTU «Harpy3sKa-ocafKa»
NS OQUHOYHBIX U TPYNMbl 6apeTT;

— YTOUYHEHME MeXaHUYeCKUX XapaKTePUCTUK BeHA-
CKMX TNUH MyTeM obBpaTHOro pacyeTa aHanuTuye-
CKMMM MeTofjaMy U C MOMOLLbI0O MaTeMaTU4yecKoro
MOAENNPOBaHMS;

— NoATBEP)KAEHME TOrO, YTO NPUHATAA TEXHONOMNA
Npon3BoACTBa PaboT 06ecneymnT BbiNnonHeHME GapeTT
HaJnexallero KayecTBa, CNOCOOHbIX BOCMPUHMMATb
NPOEKTHbIE HAarpy3KN B pacCMaTPUBaEMbIX NHXEHepP-
HO-FeoNIOrMYECKNX YCIIOBUSAX.

OueHuTb MacwTabHOCTb MOCTaBMIEHHOW 3ajauu
MOXHO YK€ Ha NMepBOM 3Tane — Npu WU3roToBNEHUNU
6apeTT, TaK KaK cJlyyau YCTPOWCTBa CTOMb My6oKux
cBai Ha TeppuTopumn PO egnHNYHBI.

TeHaep Ha YCTPOWCTBO OMbITHbIX GAPETT BbiMrpana
¢dpaHuy3ckas ¢upma Soletanche-Bachy, nmetowasn
OMbIT N3rOTOBNEHNA y6OKUX GApeTT, B TOM uuncne
onvHon go 120 m.

NH>XeHepHO-reonornyeckme ycnosua naowWwaaKku
OfLU «OxTa» MOXHO OxapakTepn3oBaTb Kak Kpau-
He HebnaronpuaTHblE ANs BbICOTHOTO W MOLA3EMHOrO
cTpouTenbcTia. o ry6uHbl 30 — 35 M Ha nnowagke
3aneraT cnabble BOAOHacbIlLEeHHble TPyHTbI. og
HVIMW HaXOANTCA CNOW MOPEHHbBIX OTNOXEHWIA HE6ONb-
wow TonwuHel. C rny6uHbl 45 M 3aneraloT BeHACKME
IMIMHBI, @ CKarnbHble TPYHTbI, OObIYHO MCMONb3yeMble
B KayecTBe OCHOBAHWI AN1A BbICOTHbIX 34aHWUN, pac-
NnonoXeHbl Ha rny6uHax 6onee 200 m. B kauectBe
Hecylwlero cnosA Ans cBaliHoro ¢yHAaameHTa GaluHW
«OxTa» 6binU BblGpaHbl BEHACKUE UHBI, KOTOpble
ABMAIOTCA OTHOCUTENBHO MPOYHbIM FPYHTOM M Knac-
cndrLmMpyIoTCa Kak TBepAas rMrHa 1 NonycKanbHbIN
rPYHT ofHOBpeMeHHO. HecmMoTps Ha OTHOCUTENbHO
60/bLIY0 MPOYHOCTb, BEHACKUE NMHbI HadeneHbl
CBOWCTBAMW ANIUTENbHOrO pa3sutua aedopmauunii
BO BpemeHu u nonsyvyectu. Crnegyet oTMeTUTb ypes-
BblYaNHO Manyl U3yYeHHOCTb MHXEHEPHbIX CBONCTB
3TUX FPYHTOB.
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Puc. 1.

Cxema pacnonoxeHus
NCNbITaHHbIX GapeTT

OnbITHble GapeTTbl OblAN U3roTOBJIEHbI C NOBEPX-
HOCTU rpyHTa. Pabouaa yactb GapeTTbl ANIMHOM 65 M
6bina m3rotoBneHa u3 6etoHa (B40, W10, F100) ¢
OTMeTKN —74,8 M O OTMETKUN AHa KOTNIOBaHa, KoTopas
coctasnsana -10,65 m gna rpynnbl 6apett 1 -9,25 m —
ana nepuoepuinHbix 6apeTT. BepxHasa yactb GaperT,
O OTMETKM MOBEPXHOCTU 3eMNv, ANA SKOHOMUK
6eToHa 1 obnerueHus ero yaaneHusa npu paspaboTke
KOTNIOBaHa, U3rotaBnvBanacb 13 6etoHa knacca B12,5.

M3roToBneHne 6apeTT ocyLlecTBAANOCL MO obule-
NPUHATON TeXHONOrMW — B TpaHLWenX, pa3paboTaH-
HbIX MOA 3alMTON FMUHWCTOro pacTBopa. Mo mepe
3KCKaBaLMKN TpaHLWWeA 3amnofiHAeTCA MMHUCTbIM pac-
TBOPOM, KOTOPbIA AABWT Ha ee CTEHKW W3HYTpU 1
TEM CaMbIM MpefoxpaHAeT oT obpyleHns. YpoBeHb
FMVHUCTOrO pacTBOpa BHYTPU TpaHLWen Bbl6GUpaioT
Takum obpa3om, UTobbl ero AaBrieHVe ypaBHOBeLIN-
Bano AaBfieHue rpyHTa. B paccmatpuBaemom cnyuae
notpe6oBanocb NOAHATb YPOBEHb PacTBOPa B TpaH-
lee OTHOCUTENbHO MOBEPXHOCTU 3eMnu, AfA Yero
6bl1a yCTpOeHa HacblIMb.

[nAa sKckaBauum rpyHTa Ha OTMeTKax OoT +5 fo
-35 M ncnonb3oBanca rmapasBanyeckuin rperidep, a
Ha oTMeTKax oT —35 go -74,8 m — rugpodpesa (puc. 4).
3auncTKa AHa TpaHLen oCyLwecTBAANacb C MOMOLLbIO
KaHaTHoro rpendepa (puc. 3).

3a cueT TOrO, Uto rMapodpesa boina obopyaoBaHa
WHKIMHOMETPOM, yAanocb obecneynTb BepTUKalb-
HOCTb MpoAonbHOW ocu 6apeTT ¢ ponyckom 1/100
(ropu3oHTanbHOE OTKIOHEHMWE 1 CM Ha KaXXablil MeTp
rnyoviHbl).

Ha puricyHke 5 npriBefieHa XpOHONOrWA YCTPONCTBa
6apeTT B1 — B5. PaccMaTpuriBas ee B COBOKYMHOCTU
C [JaHHBbIMU WCMNbITAaHUA, MOXHO OLEHUTb BAUSHUE
pa3nnyHbIX OTCTYMNEHWUI OT TEXHONOMMM U CKOPOCTYU
Npoun3BOACTBa PaboT 1 T. Ai. Ha pe3ynbTaTbl UCMbITa-
HUA. Kak BUAHO 13 prCyHKa 5, Hambonblunii pa3bpoc
BO BPEMEHW NPUXOANTCA Ha pa3paboTKy TpaHLew, a
HauMeHbLWWI — Ha 6ETOHMPOBAHME.

Mpwn 3KckaBauuy rpyHTa 6apetTbl b5 Ha rnybuHe
=15 M BCTPEeTUCA BanyH 06bemom =1 M3 13 CKasnbHOM

4.5 3.7 3.0 22 1.5 0.7

Puc. 2.

Be3pasmepHasn cxema pacnpepeneHnsa Harpysku,
nepefaBaemoli Ha yHAameHT 6alHn. Harpyska nokasaHa B
[ONAX OT CpefiHel paBHOMEPHO pacnpeaesieHHON Harpy3Ku

nopopbl, KOTOPbI NPUBOAWA K OTKITOHEHMIO rpelide-
pa OT BepTUKaNbHON OCU NpW Yray6neHnmn TpaHLwew.
Mogpagumkom 6bIfIO MPUHATO pelleHre O 3acbinke
TpaHWen LeMeHTHO-MecYaHol CMecbi 1 nocnegy-
oulen ee paspaboTke rugpodpeson ana Koppekuun
OTKNIOHeHuA. LlemeHTHO-necyaHaa cmecb Habupana
NPOYHOCTb OKONO 3-Xx AHen. MNpwu panbHewnwen pas-
paboTke TON e TpaHwWweun Ha rnybuHe =35 m (3pecb
3aJieraloT MOpeHHble OTNOXKeHUA) 6blN BCTpeyeH apy-
rol BanyH o6beMom =2 M3, NPeanoNioKNTENbHO 13
rpaHuta. BanyH 6bin pa3but fONOTOM M MO YacTAM
M3BIeYEH Ha NOBEPXHOCTb (puUC. 6). MOXXHO OTMETUTD,
YTO CBOEBPEMEHHOE BbIMOJIHEHNE MEPONPUATUIA NO
YCTPAHEHMIO CKaslbHbIX BKIOUYEHWUI He MpuBeno K

Oner LynaTtbes,

KaHJ. TeXH. HayK, YieH
MNpe3sngnyma POMITu®,
3am. gupekTtopa HAMOCH
mm. H. M. TepceBaHoBa.
OCHOBHble HanpaBeHus
Hay4YHOW [eATeNbHOCTM —
pelleHre reoTeXHNYEeCKNX
npo6nem nNpu 0CBOeHUN
noA3eMHOro NPOCTPaHCTBa
ropofioB 1 NPoeKTMPOBaHNe
dYHAAMEHTOB B C/IOKHbIX
rPYHTOBbIX YCIIOBUsX. ABTOP
60nee 65 ony6GNMKOBaHHbIX
paboT, B TOM uncne

15 n3o6peTeHnn

Puc. 3.
Tmgpasnuueckun rpeidep
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TABJINLA 1.

Puc. 4. |

12 - - ~
lwapogpesa | ' " Beronnposaine W3MEHEHUE NOPOBOTO AABJIEHUA NPU YCTPOWCTBE BAPETTbI 52
| = | YCTAHOBKA KAPHAca r 6 n
a npogHoe
E: 8 = PaspaboTia rpyrTa | nyouH DUPoR Mop. aaen., Mop. aaen., N3meHe- Mop. aaen., N3meHe-
£ YCTaHOBKM noposoe U3meHeHme, %
] klMa klMa Hue, % kMa Hue, %
1. AaTyMKa,m AaBneHue, kMa
d
; 3 45 55 22,2 48 6,7 70 55,6
§ 4 9 105 130 23,8 108 2,9 140 33,3
5 16 170 195 14,7 180 5,9 215 26,5
2 —
WUropb Bokos, 25 259 263 1,5 260 0,4 270 4,2

NHXeHep,
M. Hayu. cotp. HANOCTI
M. H. M. TepceBaHoBa.
OcHoBHble HanpaBneHus
Hay4HO fjeATeNbHOCTY —
yncneHHble pacyeTbl
rPYHTOBbIX MacCVBOB U
nof3eMHbIX KOHCTPYKLUIA.
ABTOpP 9 ONY6INKOBAHHbBIX
pabot

CraHucnas WynaTbes,
NHxeHep HANOCT

uMm. H. M. lepceBaHoBa.
OcCHOBHble HanpaBneHna
Hay4HOW ieATeNbHOCTY —
YMCneHHble pacyeTbl
OCHOBaHWI, byHAAMEHTOB
1 NOA3EMHbIX COOPYXKEHUN,
COBMeCTHble pacyeTbl
TPEXKOMMOHEHTHOM
CUCTEMbI «OCHOBaHWe-
byHOAMEHT-COOPYKEeHMEY.
ABTOp 7 OMNy6AMKOBaHHbIX
pabot

CHUXeHWIo HecyLlel cnocobHocTn 6apeTTbl B5.

Mpwn pa3paboTke TpaHwewn ana bapettbl b3 Ha rny-
6uHe 70 M npowusoluna nonomka ruapodpesbl. Tak
KaK 6bln0 HEBO3MOXHO BbINMOMHUTL PEMOHT B CXKaTble
CPOKW, MoApAdUMK, C YYETOM KOHTPaKTHbIX 06s3a-
TENbCTB, pewunn NPou3BoANTb AanbHelnLWylo paspa-
60TKYy rpyHTa C MornepemMeHHbIM WCMONb30BaHNEM
Jonota n KaHaTHoro rpeiidepa. [Jonoto ucnonb3o-
BaSIOCb ANA paspyLleHna BEHACKUX MWH 1 UX nocne-
Aylolen sKckasaumn. B panbHenwem, Kak nokasano
ncnbiTaHye, Tako cnocob npoussoacTea paboT npu-
BeJl K YMEHbLUEHMWIO HecyLle cnocobHoCcTn HapeTTbl.
B uyacTHOCTW, MOXHO OTMETUTb MeHbluee, OTHOCU-
TEeNIbHO OCTaNbHbIX 6apeTT, 3HaYeHV e CONPOTMBIIEHMUSA
HWKHel 4YacTu 6GapeTTbl b3, pa3paboTka KoTopoi
BbIMONHANACb C MOMOLLbIO KaHaTHoro rpedepa n
fgonorta (cMm. rpaduk Ha puc. 16).

Mepen Hauanom npousBoAcTBa PaboT MO YCTPOWi-
cTBY 6apeTT NouTK BCe MPeAcTaBUTeNN OpraHn3auun,
yyacTBYIOLMX B MPOEKTUPOBAHNW, COMHEBANNCh B BO3-
MOXHOCTM KaueCTBEHHOTO YCTPOWCTBA 6GapeTT, yuu-
TbiBaA HalMumMe OYeHb CNabbIX TUKCOTPOMHBIX (nepe-
XOAALMX B COCTOAHNE BA3KOW XKMAKOCTU NPU AMHaMU-
YeCKOM BO3JEeNCTBMU 1 NOBbILLIEHUN NOPOBOro AaBJie-
HWA) TPYHTOB B BepXHel YacTu TpaHwen. B To Bpema
KakK Npu ycTpOMCTBE CBali BO3MOXHO NpUMeHeHue
obcafiHbIX TPY6, HAAEXKHO 3aLUMLLALMX CTEHKN CKBa-
XVH OT OOpYLUEeHMA TPyHTa, NpW yCTporcTBe GapeTT
TaKkme MeponpuATUA HEBO3MOXHbI 113-32 MPAMOYrOJib-
Hol dpopmbl TpaHLwew. Moapafuuk B3N Ha cebsa oTBeT-
CTBEHHOCTb 33 KauyeCTBEHHOE YCTPONCTBO 6GapeTT u
BbINONHMA CBOM 06s3aTenbCcTBa. Bbicokoe KauyecTBo
ycTpoicTBa 6apeTT CTanio BO3MOXHbIM Gnarogaps
BbICOKOW KBanndrKaLmnm cneymanmcTos 1 NCNOJb30Ba-
HUIO COBPEMEHHOW CTPOUTENIbHON TEXHUKM, HAMUKIO

98 BblchM neKkab6bpb/AaHBapb

Punc. 5.
Pacnpepenexve BpemeHun No npoueccam npu ycTponcTee
6apeTtT b1 - B5

onbiTa Yy NOAPAAHON OpraHM3aLuu, BbINMOIHEHUIO reo-
TEXHWYECKOTO MOHUTOPVHFA U Hay4YHO-TEXHUYECKO-
My COMPOBOXAEHUIO, @ TaKXe TLATENbHOMY aHanm3sy
WHXEHEPHO-TeoN0orMyecknx ycioBui.

[nAa obecneyeHns yCcTOMUMBOCTM TpaHLLEN W oOne-
paTUBHOW KOppeKuun cocTaBa OypoBOro pacTBopa,
a TakXe ANA OLEHKN BO3AENCTBUA TEXHONMOMMUECKMX
NMpOLIeCCOB Ha Pe3yNbTMPYIOLLYI0 HEeCyLlyl Crnocob-
HOCTb GapeTT, NpueraLLuii MaccuB rpyHTa 6bi1 060-
pyAOBaH KOHTPONbHO-M3MEPUTENBbHBIMUA AaTuMKaMu
1 npubopamu. Bcero 6bino obopynosaHo 10 Habnio-
JaTeNbHbIX CKBaXXWH, M3 KOTOPbIX MATb MpefHasHa-
Yanucb ANA U3MEPEHUA MOPOBOro [aBIEHUA B TPYyH-
Te, TPW — ANA M3MEePEHMUA MOCIONHBbIX BEPTUKaNbHbIX
aedbopmaunii rpyHTa, ABe — L1A UHKIIMHOMETPUYECKNX
HabniopeHui. Bce yctaHoBneHHoe obopynoBaHue, 3a
WCKIIOYEHNEM MHKIMHOMETPOB, paboTano B aBTomatu-
YECKOM peXrMe C UHTEPBAJIOM CHATWA MoKa3aHuii 10
MWHYT. PacnonoxeHve CKBaXXUH OTHOCUTENbHO MCTbl-
TaHHbIX 6GapPeTT NPVBEAEHO Ha PUCYHKE 7.

M3BeCcTHO, UTO MpMW CyLEeCTBEHHOM BO3pacTaHUu
NMopoBOro faBfieHus, obYCNIOBIEHHOM TeXHOMormye-
CKVMMW npoLeccamu Npu Npoun3BoACTBe 6apeTT, MoXeT
NPOW30ITN Nepexon rpyHTa B NpefesibHoe COCToAHMe
1 ero BbiBan B TpaHwwelo. MonagaHue rpyHTa B TpaH-
el BO BPEMA SKCKaBaLWU NMPUBOANUT K YBENMYEHNIO
ceveHns 6apeTTbl U nepepacxopy 6GeToHa. Ecnm xe
BblBaJl NPOU30LLEN NOC/e YCTaHOBKMN KapKaca B TpaH-
Leto, TO B Tene 6apeTTbl MOryT o6pasoBaTtbca AedeKTb
B BUJi€ NOJIOCTEN, 3aroSIHeHHbIX rpyHTOM. [ind aHanm3a
M3MeHEHWIN MOPOBOTrO AaBNEHUA B OKPY»KatoLleM mac-
CvBe rpyHTa HabnogaTenbHble CKBaXXMHbI 060py0Ba-
N LenoyKkamm AaTuMKOB NMOPOBOTO AaBNeHUs.

Vi3mepeHus NpMpoAHOro ypoBHA NOPOBOro AaBrne-
HVSi NOATBEPAUNN, UTO €ro pacnpefeneHre ¢ NoBepx-
HOCTU [0 FNy6VHbI YCTAaHOBKU JaTYMKOB NOAUMHAETCA
rMAPOCTaTUYECKOMY 3aKOHY, TO eCTb, BO3pacTaeT Ha
10 kMa ¢ kaxgbim meTpom rnybuHbl. MHbopmaumsa
O NMPUPOAHOM YPOBHE MOPOBOro AaBleHUA NpuMe-
HAeTCA NMPU pacyeTax Hecyllel CNoCoOOHOCTY CBaU C
MNCNoNb30BaHMEM MNpUHUMNAG 3$GEeKTUBHbBIX Hanps-
KEHUN.

Ha npumepe 6apeTTbl N© 2, pacrnonoxeHHON Ha pac-
ctoAHun 1,5 m oT ckBaxkmHbl N2, paccMoTpum n3me-
HeHVe MOPOBOro AaBneHnA B NpoLiecce ee N3rotose-
HUA. B Tabnuue 1 npuBefeHbl 3HaYeHUA NPUPOAHOro
NOPOBOro AaBNeHWA, ero 3Ha4YeHWn Ha PasfInUHbIX
3Tanax Npov3BofCTBa paboT B abCOMOTHOM U Npo-
LIeHTHOM BbIpa)keHNW N0 CPAaBHEHWNIO C NPUPOAHbIM.

Mpwn aHanu3e Tabnmupbl 1 MOXHO OTMETUTb, YTO MaK-
CUManbHOE N3MeHeHe NOPOBOro faBneHNsa Habnoaa-
Nocb B rpyHTax Ha ry6uHe go 20 m. OT NoBepxHOCTH
[0 3TOW rny6uHbl NpefcTaBneHbl cnabble BOAOHACHI-
LEHHble FNHUCTbIE FPYHTbI, NPUIOXKEHWE Harpy3Kn K
KOTOPbIM Cpa3y »e BbI3bIBAaeT CKaYOK MOPOBOro Aasne-
HuA. Ero noBbllweHne Ha 3Tane 3KkcKaBaLmy obycnosre-
HO TeM, YTO MIVHUCTbI PacTBOP, NCMOJMb3yeMbIi NPK
6ypeHnn, co3faeT M3BbITOYHOE [aBeHMe Ha CTEeHKM
CKBaXVHbl 13HYTpU. TOT e npouecc, HO € 6onbLuei
aMMANTYAON N3MEHEHNA BENNYMHbBI MOPOBOro AaBne-
HWA, NPONCXOANT 1 NpK 6eToHpPoBaHKK. Bbi3BaHO 3TO
TeM, YTO MNIOTHOCTb MOABMXKHOW GETOHHOW CcMecu B
2,3 - 2,4 pa3a 6onblue NA0THOCTM 6YpPOBOro pacTBopa.
M3meHeHne faBneHNa Npu ycTaHOBKE KapKaca MOXeT
6bITb OOBACHEHO CNyyalHbIMK yAapaMUu Kapkaca o
CTEHKM CKBaX<MHbI MpK ero norpy»exHun. Ha 6onblumx
rnybrHax M3MeHeHWe MOpPOBOro AaBNIEHUA OTHOCWU-
TeNIbHO MPUPOAHOIO He CTOMb CYLECTBEHHO, YTO 0bY-
CNOBJIEHO GOJbLLIEN MAOTHOCTbIO FPYHTOB. Kpome Toro,
C ry6rHON NPPOAHOE NOPOBOE AaBleHMe BO3pacTa-
€T, NO3TOMY €ro U3sMeHeHe B NPOLEHTHOM OTHOLLEHUN
napaeT. Bo3spaT noposoro AasneHusA K NpUMpOAHO-
My YPOBHIO B CpefjHeM Mpoucxoaun yepes 36 yacos
rnocsie OKOHYaHWA PaboT MO YCTPOWNCTBY GapeTThl.
MNpoaHanusnpoBasB pe3ynbTaTbl U3MEPEeHUA MOPOBO-
ro AaBneHus B Npouecce YCTPONCTBa 6apeTT, MOXKHO
3aKJI0YnTb, YTO €ro KonebaHre B OTHOCMTENIBHO MPOY-
HbIX FpyHTax Ha rny6uHax 6onee 20 M COCTaBUNO BCETO
1,5 - 4,2 %. CTonb Marble BeNIMUYMHbI U3MEHEeHUs cBuae-
TENbCTBYIOT O TOM, YUTO MPOYHOCTb FPyHTa B Npunera-
olem K 6apeTte maccvBe He 6bina HapylleHa. Takum
06pa3om, BBefieHVEe AOMONHUTENbHBIX MOHMKAOLWMX
K03bOULEHTOB NPY pacyeTax Hecyulen CnocoOHOCTH
6apeTT B aHaNIOMMYHBbIX CNlyyasx He TpebyeTcs.

N3mepeHna nocnoiiHbix Aedopmaunin rpyHTa u
VHKIMHOMETPpUYECKNEe W3MepPEeHNA MPOU3BOAUNIMN
ANA MOJlyYeHUA MNONHOW KapTWMHbI FOPU3OHTANbHbIX
N BepTuKarnbHbIX Aepopmaumin 6na13pacnonoKeHHo-
ro mMaccvBa rpyHTa B Mpouecce ycTponcTBa bGapetr.
KoHTponupya BenuuvHbl rOPU3OHTANIbHON 1 BepTU-
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KanbHoW aedopmMaLmmn rpyHTa, MOXXHO YCTaHOBUTD, B
KaKol cTeneHn pasyryioTHUICA MacCuB rPyHTa, Npw-
nerawLnii K 6apeTTe, 1 Kak ero 3KCkaBaLua U3 pacno-
NOXEHHOW PAJOM TPaHLLEN NOBAIMANA HA COCTOAHME
MaccuBa rpyHTa B6nusm gpyron 6apeTTbi.
WNHKNMHOMeTpMUYeCcKne n3mMepeHna Npoun3BOAWUIN
onycKaembIM pPyYHbIM UHKNIMHOMeTpoMm Digitilt B ckBa-
XMHAX rny6uHon ao 52 M. IHKNMHoOMeTpuyecKme ckea-

nexkabpb/aHBapb

Puc. 6.
(DparmeHT n3BnevyeHHOro BajiyHa

® CxBaKMHBI ANA W3MEPEHUA NOPOBOID AABNEHMA
® CueamuHbl 060pyAOBaHHLIE BKCTEH3OMETPAMW

@ CHBaMMHE AN5 WHKNUHOMETPUYECKUX N3MEPEHNF

3000 OnbiTHbie GapeTTel Ne1...5

Puc. 7.

Cxema pasmeLueHna
obopynoBaHus ans
MOHWTOPUHIa rPYHTOBOrO
MaccrBa

BbICOTHBIE oo
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Puc. 9.

BapwuaHT cTeHpa ana
MCMbITAaHNS OQUHOYHON
cBawv Harpyskom go 3500 Tc

MUHbI YT n U2 (puc. 7) pacnonaranncb Ha paccTosHMM
3,0 1 1,5 M COOTBETCTBEHHO OT CTEHKM GapeTTbl B3.
BennunHbl ropn3oHTanbHbIX NepemelleHnii rpyHTa B
CTOPOHY TpaHLUeN, N3MepeHHble B CKBaxknHe /12, npu
pa3paboTke TpaHwewn b3, goctrnm 29 mm (puc. 8). Ha
rny6viHe fo 30 M OT NOBEPXHOCTU HabnoAATCA MaK-
CMManbHble 3HayeHUA nepemelleHnin. VismepeHHble
Be/INYNHbBI FTOPU3OHTaNbHbIX MepemeLleHNn COCTaB-
NAT [0 5% OT WMpPUHbI 6apeTTbl U B LIENIOM COOTBET-
CTBYIOT OXMAAEMbIM B pacCMaTpUBaeMbIX FPYHTOBbIX
ycnoBusax. Ha 3tux rnybuHax 3aneratoT nbliesaTtble
FAVHBI U CYTNIMHKN MATKOMIACTUYHON U TeKyYel KOH-
CUCTEHUUN, CKITOHHbIE K TUKCOTPOMHOMY NOBEAEHUIO.
C rny6uHbl 30 M 1O HK3a HabnloAaTENbHOM CKBaXUHbI,
B 60niee MPOUHbIX MOMYTBEPAbIX U TBEPAbIX CYrNUH-
KaX, nepemeLleHns OKpy»atolero 6apeTTy maccusa
rPYHTA NIMHENHO 3aTyXaloT C ryOUHON.
MNepemelleHna BeHACKMX TNWUH BHYTPb TpaHLLen
JOCTUraloT 15 MM Ha KpoBJie c/osl 1 6bICTPO 3aTyxaloT
no mepe 3arny6neHus. bonee Toro, 3HaueHusi nepe-

100 BblchM neKkab6bpb/AaHBapb

MEeLLEHNI Ha KPOBJie HEAUCIOLMPOBAHHbIX BEHACKMX
TSINH, ABNAIOLMXCA OCHOBHbIM HECYLUMM CloeMm, 6/IM3KK
K Hyno. Masnble BenMUMHbI nepemMelLeHniAi CBUAeTENb-
CTBYIOT O TOM, YTO MPUPOAHOE CIIOXKEHWME BEHACKMX
TfIMH He HapyLLeHO B pe3ynbTaTe YCTPoicTBa 6apeTT.

MNMommmo nepemeLleHNiA, 3aPUKCMPOBAHHDIX B CKBa-
XVHe U2 n npousoweawnx B pesynbraTe pa3paboTku
TpaHwen 6apeTTtbl b3, Ha rpaduke (puc. 8) MOXHO
OTMETUTb NepemeLleHus, Npon3oLlellne 13-3a 3KC-
KaBaLuu rpyHTa B TpaHuee 6apeTTbl B2 (cm. puc. 7
puc. 8). 3HauUeHMA N3MEPEHHBIX BO BPeMSA pa3paboTKu
6apeTTbl b3 nepemeleHnin (NMuHMa 30.11.09) cocTaBu-
NN B0 2-X MUNINIMMETPOB. Takre BeIMUNHBI Nepemelle-
HWI NOKa3blBaloT, YTO BAVAHUE OT pa3paboTKu coces-
Hel TpaHLen eCTb, OAHAKO OHO HECYLLeCTBEHHO.

MonyyeHHble B pe3ynbTaTe MOHWUTOPWHra [aHHble
6bINU MCMONIb30BaHbI A1A KannbpoBKN MOAENW noBe-
LOEHUA TPYHTa MPU BbINOIHEHUUN PACYeTOB B PaMKax
JanbHenwen npopaboTKu NpoekTa pyHAAMEHTa.

MporpamMmma ncnbiTaHUA GapeTT Gblna cocTaBsieHa
Ha OCHOBE TEXHUYECKMX YKa3aHwi, pa3paboTaHHbIX
HUNOCT um. H. M. TepceBaHoBa. [Insa ncnbiTaHWi 6bin
BblbpaH MeToa OcTepbepra, KOTOPbI B HacToflee
BPEMSA LIMPOKO MPUMEHAETCA B BbICOTHOM W TPaHC-
nopTHOM cTpouTenbcTae. McnbiTaHnsa 6apeTT npous-
Boannucb pupmon LoadTest COBMeCTHO C COTPYAHU-
kamu HUMOCH. CoTpyaHMKN UHCTUTYTa BbIMOMAHANIN
KPYroCyTOYHOE HayUYHO-TEXHUYECKOE COMPOBOXAE-
H/Me BCEro WCMbITaHWA U B Cllyyae HeobXoAMMOoCTu
BHOCWJ/IN B €r0 X0[] KOPPEKTUBbI.

Otnuune metopa Octepbepra oT O6LIENPUHATOrO
CTaHZAPTHOTO MO CXEME «CBEPXY-BHM3» 3aK/oUaeTca
B TOM, UTO Harpy»atoLime 31eMeHTbl (AOMKPaTbI) yCTa-
HaB/MBAIOT HEMOCPEACTBEHHO B TEJIO CBan Ha 3afAaH-
HbIX rnybrHax. Takoe pacrnonoXeHue Harpykatwolue-
ro 3femMeHTa MO3BONIAET COKOHOMUTb Ha aHKEPHbIX
CBafAX, a TakKe pas3fenuTb Hecyllyl CrnocobHOCTb
cBau no 60KoBOW MoBepxHOCTVM U Mo nAte. Kpome
TOro, MpW YCTaHOBKE AOMKPaTOB B ABYX YPOBHAX
cBas paspgenseTcA Ha 3 yacTu, YTo NO3BOAAET UCMbI-
TaTb KaXAylo 4acTb OTAeNbHO. McnbITbiBas CpeaHioo
YacTb CBaW, MOXHO MOJYYUTb V3ONUPOBAHHYIO LS
3aJaHHOrO CJI0s1 BEJIMYMHY COMPOTUBIIEHNA CBau Mo
60KoBOW nMoBepxHOCTU. MeTon npepanonaraeT ycTa-
HOBKY B T€J0 CBav AaTUYMKOB, MO3BOMAIOLIMX onpefe-
NNTb BEMIMYUHBI OTHOCKTENIbHON Aedopmaumm cTBona
6apeTTbl B ceYeHUAX Mo rybuHe, nepemelleHre u
cKaTue ee yacTten 1 T. a.

CraHpapTHasA MeToAuKa UCMbITaHUSA «CBEPXY-BHMU3»
notpe6oBana 6bl NpYMeHeHUA 6OMbLLOro KONNYeCcTBa
aHKEepPHbIX CBali UM FPYHTOBbIX aHKEPOB, a Harpy3ou-
HbIV CTEH/ ANA UCNbITaHMUA MOr Obl ObITh elle 6onblue
npeAcTaBNeHHOro Ha PUCYHKe 9.

Mpy TOM, UTO BO3MOXHOCTb Nepedayn GONbLUNX
ncnbiTaTeNbHbIX HArpy3oK, OTCYTCTBME Heobxoau-
MOCTV MPUMEHEHMWSA aHKEepPHbIX KOHCTPYKUMKA, 6orb-
Wwaa 6e30MacHOCTb U CKOPOCTb MpoBefeHus paboT
ABMAIOTCA HEOCMOPUMbIMUN MPerMyLLecTBaMU MeToa
OcTepbepra, OH MMeeT CyLleCTBeHHbII HeJOCTaToK:
nonyyaemble faHHble He MOryT 6bITb 06paboTaHbl No

OIHOYPOBHEBOE HCMLITAHHE
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Hiognan yacts Oaperr

NPOCTO cXeme MyTeM NOCTPOEHMUA rpadurka «Harpys-
Ka-ocafKa», a JOMKHbl 6biITb 06paboTaHbl Mo cne-
LUManbHOW MeToauKe nMbo myTeM MOAENMPOBaHUA
MEeTOAOM KOHEYHbIX 311EMEHTOB.

M3 nNATK NCNbITaHHbIX GaPeTT TP ObLIM OCHALLEHDI
Harpy»awoLwmnmMm ycTponcTBamu, YCTaHOBNEHHbIMA B
[BYX YPOBHSX, 1 1B, OAUHOYHbIE, — B OJHOM YPOBHE.
CxeMbl OAHOYPOBHEBOIO 1 [IByXYPOBHEBOIO UCMbITa-
HUA 1 NPUHATbIe 0603HaYeHNsA YacTeln GapeTT npu-
BefleHbl Ha pucyHke 10.

Kaabln ypOBeHb Harpy>keHua cOCTOAN U3 ABYX
LOMKpaToB AnameTpom 870 MM, NPUBAPEHHbIX BEPX-
HUM WM HUXXHMM TOPLOM K CTaflbHbIM MAMTaM TONLWK-
HoM 50 MM, paBHOMEPHO pacnpeaenaAoWmnm Harpy3Ky
no ceyeHmio (cm. puc. 11).

Ounana3oH pabouyero paBneHWs pomkpata 0 -
69,2 MlMa. [laBneHne B JOMKpaTe MOXeT co3faBaTbCA
BOJOW IM60, KaK NPULLAOCH NOCTYNUTb B 3MMHIX YCIO-
BUAX, He3amep3atollen Xngkoctbto. Mpyn makcumanb-
HOM [aBNneHUN B JOMKpaTaxX OLHOrO YPOBHA Harpy-
MKEHVS Harpy3ka Ha WCMbITbIBaeMylo 4acTb GapeTTbl
cocTasnaet 54 MH. [laBneHve B JOMKpaTax co3faerca
HACOCHbIMW CTAHUUAMMU, YCTAHOBNEHHbIMI Ha NMOBEPX-
HOCTM, @ ero ypoBeHb aBTOMAaTUYeCKM MOAAepPKMBa-
etca B cucteme. Mpu Harpy>keHUn rpynnbl 6GapeTT nx
rmapaBAnyeckre cUcTeMbl Obinv 06bEAUHEHDI.

PacnonoeHue Harpy»<atLmx yCTPONCTB, JaTYNKOB
N M3MepPUTENIbHBIX NPUOOPOB HIXKE YPOBHA MOBEPX-
HOCTU 3eMNN NPUBOANT K HEO6XOAMMOCTM UCMONb30-
BaHMWSA M3MepUTENbHbIX MPUOOPOB C ANCTAHLMOHHBIM
CUMTbIBAHMEM MOKa3aHW. YnpaBreHne Harpyato-
Wen CMCTEMOWN OCYLECTBAANOCh C MepPCOHaNbHOro
komnbtoTepa (MK). JaHHble 0 xo4e MCnbITaHWA 3anu-
CbIBa/INCb B COOCTBEHHYIO NMaMsATb MHOFOKaHanbHOro
perucTpupyoLlero ycTponcTea (gaTanorrep) u ogHo-
BPeMEHHO Ay6nMpoBanucb HEMNOCPeACTBEHHO Ha
ynpasnsawowmn MK (puc. 12).

B xofe ucnbiTaHWsA Harpy3sKa, co3gaBaemMas JOMKpa-
TOM, NepeaeTcs Ha WCMbITbIBAEMYIO YacTb GapeTThl.
Mpwu 3TOM NponcxoaaT cnepyoLre ABNeHUs:

pacKkpbiTMe AOMKpaTa, M3MepsemMoe [aTUMKOM,
KOHLbl KOTOPOro 3afeflaHbl B €ro BEPXHIO W HUX-
HIO0 4acTu. BennumHa packpbliTUA CTaHZAPTHOrO
[IOMKpaTa 1, KaK CrnefcTBre, MakCMmasibHoe nepeme-
LWEeHNe, 4OCTUIraeMOoe NPU UCMbITaHWK, OFrPaHNYeHa U
coctaBnaet 100 - 120 mm;

nepemelleHNe YacTy 6apeTTbl, KOTOPOe U3MepseT-

v

JIBYXYPOBHEBOE HCIBITAHHE

Cpeanas yacTs Gaperr

YPOBHH HATPY HKEHHA
(moMKpaTs1)

CA ATUMKOM TUMa «CTEPXKEHb B TPybOEe» 1 perncTpupy-
eTcA Ha NOBEPXHOCTU OTHOCUTENIbHO PenepHo 6anku;
cKaTue 6eToHa 6apeTThbl, M3MepsaeMoe AaTUNKOM
TUMNA «CTEPXKEHb B TPy6He», KOHLIbl KOTOPOro 3aKpenie-
Hbl BONM3M BEPXHErO 1 HUXKHErO TOPLIOB MCMbITbIBaE-
Moro ¢parmeHTa. Kpome TOro, usmepanucb okasb-
Hble 3HaueHus gedopmaunm 6eToHa B CeMU CeUYEHUSIX,
|PacrnonoXeHHbIX Ha OAVHAKOBOM PacCTOAHWMN ApYr OT
apyra. B Kaxgom 13 ceueHuin 66110 yCTaHOBNEHO MO 6
[aTUMKOB, MOKa3aHNA KOTOPbIX YCPeaHANN.

Bce nepeumncneHHble gaTunku nepep 6eToHMpoBa-
HMeM 3aKpennAanmn Ha apMaTypHbI KapKac.

NHbopMauua o nepemeleHUN U CKaTUX UCMbITY-
emblx ¢parMeHTOB MO3BOJIAET ONpeaenuTb nepeme-
WeHua vactelt 6apeTTbl, a TakXe BblUNC/INUTb, Kakas
[ONA HarpyskKu BOCNPUHMMAETCA 3@ CYET TPEeHUsA Mo
60KOBOW MOBEPXHOCTH, a KaKas — NATON.

B KauecTBe ONOPHOI HYNEBOW TOUKW, OTHOCUTENBHO
KOTOPOW NPOn3BOAUANCL U3MEPEHNA NepeMeLLeHni
yacteit 6apeTTbl MPW Harpy>keHuu, NCronb3oBanacb
penepHas 6anka (puc. 13). Ona HONOAHUTENbHOIO
KOHTPOJIA BepTMKasbHbIX NepemeLleHnii camon 6ankm
ee BbICOTHOE MOJIOXKEHVE U3MEPANOCH BbICOKOTOUHbI-
MW aBTOMaTnyeckumn Husenupamm Leica NA 3003 c
TOYHOCTbIO 0,1 MM (puc. 14).

BapeTTbl OfHOYPOBHEBOro WCMbITAHWA Harpy»a-
NNCb B OAWH 3Tan, ABYXYyPOBHeBOro — B ABa (pwuc.
15). Ha nepBom 3Tane Harpyska co3gaBanacb HUX-
HUM YPOBHEM Harpy>keHus, a Ha BTOPOM BEPXHUM.

Puc. 10.
Cxema GapeTT

Puc. 11.

Bug cmoHTUpOBaHHOIO B
KapKace Harpy»atouero
ycTpowcTea

Puc.12.
MynbT ynpasnexus
UcnbiTaHMem rpynrbl 6apeTt
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Puc. 13.

Bug penepHoii 6anku
1 3MepUTeNbHOro
obopynoBaHmMs Ha
NOBEPXHOCTMN rPyHTa

Puc. 14.

Bua HuBenvpHoro nocra,
BefyLiero HabnogeHue 3a
nepemMeLleHnaMN penepHom
6anku

TABJINLA 2.

Mpu NcNbITaHUN HYXKHErO YPOBHA AOMKPaTbl BEPXHEro
3aKpbITbl U NO XapaKTepy nepegayn Harpy3kn He oTn-
YaloTCA OT CMOLWHOro ceveHna cean. MNpwu Harpy>keHUn
BEPXHEro ypoBHA rmapasBnnyeckas cmctema JOMKpa-
TOB HUXKHEro YPOBHA OTKPbITa, UTO obecrneunBaeTr ux
CcBOOOAHOE 3aKpbITE UK packpbiTue. Mpu ncnbiTaHum
BEPXHEro YpOBH#, KOrAa HMXXHUIN YPOBEHb JOMKPATOB
OTKPbIT 1 pacLIMpeH, BCA Harpy3Ka, Co3faBaemas Bepx-
HUM YPOBHEM HarpyeHus, nepepaercsa Ha 6okoByio
NOBEPXHOCTb CpefHero pparmeHTa ceau (cM. puc. 15).

Mpw NCNbITaHUM HUXKHUX YacTel OAUHOYHbIX 6apeTT
6blia JOCTUIHYTa CTabunmsauma Ha CTyMNeHn Harpys-
Kn 4000 Tc, yto coctaBnsaet 77% OT MaKCMManbHOM
pasBuBaemMon AOMKpaTamu Harpysku. [pm opHo-
BPEeMEHHOM UCMbITaHMM HWKHUX YacTen 3-X rpynno-
BbIX 6apeTT ObiNN JOCTUTHYTbI BENMYMHbI Harpy3Ku
3600 Tc, uto cocTaBnaeT 67% OT MaKCUManbHOW pas-
BVBaeMoW Harpy3ku. JoCTUrHyTble BEIMYMHDI Harpys-
KN 6nM3KM K npenenbHblM, JONYCTUMbIM ANA 3ano-
»KEHHbIX AOMKpPaTOB. TakoW pe3yfbTaT CBUAETENbCTBY-
eT 06 onTuManbHOM BblGOpe MapaMeTpoB rPyHTOB
AnA pacyeToB, 06OCHOBbIBaKLWMX Tpebyemyo AnA
NCNbITAHNA MOLWHOCTb AOMKPATOB.

OCHOBHble pe3ynbTaTbl UCMbITaHWA 6apeTT NpeAcTaB-
neHbl B Tabnuue 2. Hecywwasa cnoco6HOCTb NpuBeaeHa
CYMMapPHO 1 ANA KaXKA0oW UCNbITaHHOW YacTy 6apeTTbl.
[na yno6cTBa conoctaBneHna nprBefeHHble Bennyu-
Hbl paccumTaHbl 6e3 yyeta KO3GPULNEHTOB HafeXHO-
CTV MO FPYHTY M KNAcCy OTBETCTBEHHOCTN COOPYXKEHNA.
B cton6uax b1 - b5 npepacTtaBneHbl BeNMUMHbI Harpy3Ku
F(40) npn ocagke 40 MM 1 MaKCMasbHOW JOCTUFHYTON
B WCMbITaHUWN Harpyske. [lencTeytolwme HopMaTBHbIE
JOKYMEHTbI peKOMeHZAYIOT onpeaeniaTb HecylLyio Cro-

COB6HOCTb CBan nMpu ocagke 40 mm. HeobxoanmocTb
Ha3HauaTb HeCylylo CNoCOOGHOCTb BO3HMKAET B Tex
cyyanx, Korga no rpaduky UCnbITaHUA HEBO3MOXHO
OIHO3HAYHO ONpeAenuUTb TOUKY AOCTMPKEHNA HeCyLLei
CNocobHOCTM cBan. BennurHy 40 MM MOXHO NpU3HaTb
YAOBNETBOPUTENbHOW NS 3aOUBHbIX CBall HeGOMb-
LOro CeYeHus, AOMMHUPOBABLINX B CTPOUTENbCTBE
dyHAameHTOB rny6oKoro 3anoxeHua 10 — 20 neT Hasaga.
B mupoBow npakTuke npefenbHyio 0cagKy npu UCnbl-
TaHUM Ha3HaYyaloT KaK OO0 OT MOMEPEYHOro ceyeHus
CBaWu, 4To, B LiesioM, bornee noruyHo. BennurHa ocagku,
onpefeneHHasa Kak 5% oT nnowaam ceyeHnsa 6apeTTol,
COCTaBuT 225 MM. 3HauyeHuA Hecyllell CMocoBHOCTU
npu MakcMmanbHOM AOCTUTHYTOM ocafke F(max) Takxe
npencTaBneHbl B Tabnuue 2.

B cTtonbue Fu,n (min) npeacTaBneHbl 3HayeHWs
MUWHVMAbHOW HecyLlel CoCOBHOCTY CBav NPU OCaa-
ke 40 MM, Heobxofumble NS onpefeneHus Hecy-
wen cnocobHocTn B cootBeTcTBUM co CHull. Ecnmn
KOMIMYECTBO UCMbITaHHbIX cBall MeHee wecTtn, CHull
peKoMeHAYeT 3a BeNMUYMHY Hecylel CnocobHOCTM
NPUHUMaTb MUHUMAJbHYIO, MOMYYEHHYIO B UCMbITa-
HUW. Ans obwei nHPopmMaLumn nprBeseHbl 3HaYEHUS
cpepHen Hecywel cnocobHoctn Fu,cp n 3HaueHus
Hecylen CcnocobHOCTY, onpefieNneHHble B COOTBET-
cTBum c EBpokogom Fu,EC.

Hecylas cnoco6HOCTb HUXKHEN YacTh 6apeTT b1 - b5
(npwn ocapke 40 mm) coctasuna 18,5 - 22,9 MH, npu cpega-
HeMm 3HauyeHun — 20,3 MH. Hecyulaa cnocobHocTb cpeg-
Hei1 yacTu 6apetT b1 - B5 (npy ocagke 40 Mm) cocTaBusa
30,7 — 44 MH, npu cpegHem 3HaveHun — 39 MH.

MpakTuyecknii UHTepec NpeacTaBnsaeT CpaBHe-
HWe pe3ynbTaToB pacyeTa Hecyllel cnocobHoCcTM no

HECYLWAA CNOCOBHOCTb BAPETT MO PE3YJIbTATAM UCIMNbITAHUA N PACCHUTAHHAA MO CHul

Fu,n Fu, P.CHull | P.CHuIl
b1 b2 b3 b4 b5 Fu,c P.CHull
(min) u<p EC “ (3keTp.) | (c, )
Fuo | Fiman | Fuo | Feonan| Fuo |Finao| Fao |Fonso| Feo | Famao| _ - _ _ -
BepxHsas yacTb 46 50 40 50 40 44 40 | 448 16,5 17,2 29,7
40 40 40 40 72,8
CpegHaa yactb | 30,7 | 48 44 48 41 44 31 46,7 9,9 12,7 29,4
HwxHaa yactb | 20,4 | 36 20,8 | 36 | 19,1 36 | 229 | 40 | 185 | 40 | 18,5 | 376 | 376 | 24,0 373 453
CymmapHo 97 134 105 | 134 | 100 | 124 - - - - 89 125 | 110 50 67 104
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CHwl c pesynbTatamn skcneprmMeHTa. Hecyuwas cno-
COOHOCTb CBauW, pacCyMTaHHad B COOTBETCTBUU CO
CHwlM, npeactaBneHa B cton6ue PCHUNM. B cBasn ¢
Tem, yto Tabnuupl CHWM gna pacyeta Hecyuwel cro-
COOHOCTN CBal MO3BONAIT ONPeaenATb 3HauyeHus
CONPOTMBJIEHN MO GOKOBOW MOBEPXHOCTU 1 MO NATe
nvwb ana my6buH go 40 M, B pamkax pabot no o6o-
cHoBaHMo dyHAameHTa HawHM «OxTa UeHTp» Obina
pa3paboTaHa cneunanbHas METOAMKA 3SKCTpanons-
uum 3HadeHuin Tabnuy CHuM gna 6onblimnx rny6uH.
BenuuumHbl Hecyweli cnocobHoCTU, onpepaesnieHHble
no 3Tol MeTOAUKe, NpefcTaBneHbl B cton6ue P.CHul
(3KkcTp.). PesynbraThl pacyeTta no Teopumn KynoHa-Mopa
(no meToguKe, NpuBeaeHHoN B nocobun kK CHulM) npu-
BefeHbl B ctonbue P.CHulM(c,@).

MpoaHanu3npoBaB Tabnuuy 2, MOXHO caenaTb
HECKOJNIbKO BbIBOAOB:

— CyLeCTBYIOLWMI KpUTEPUI ONpefeneHna HecyLlen
cnocobHocTy cBaun npu ocagke 40 MM CyLeCTBEHHO
3aHMXKaeT Hecyly cnocobHocTb cBaii 6osnbLlioro
ceyeHua. Hecyuaa cnocobHoCTb, onpeaeneHHas no
EBpokopy, 6onblue Ha 19 % 3a cueT 6onee AUCKPETHBIX
CTaTUCTUYECKNX KpUTEPUEB 1 OTCYTCTBUA CTOJb CTPO-
roro orpaHMyeHna No ocagke NpPu UCNbiTaHnK;

— [eNcTByloLMe HOPMaTMBHbIE JOKYMEHTbI MO NPo-
eKTMPOBaHWIO CBalHbIX PyHAAMEHTOB AnA pacyeTta
Hecylweln cnocobHOCTM OAUHOYHOW CBau npepnara-
10T MCNOJIb30BaTb TabnuLbl, B KOTOPbIX MPUMEHAETCA
KOppenAuMOoHHaA 3aBUCUMOCTb MeXay ouanyecku-
MU XapaKTepuCTUKamy rpyHTa (NoKasaTeniem TeKy-
YyecTu) U PACcUYETHbIMU 3HAYEHUAMU COMPOTUBNEHNUA
no 60KOBOI MOBEPXHOCTM U MO nATe. B yKasaHHbIX
Tabnvuax npuBefeHbl 3HaYeHWA NWlWb A0 FNyO6UH
35 - 40 m. Hecywasa cnocobHOCTb BepxHel 4yacTu
6apeTTbl, OonpefeNnieHHasa pacyYeTHbIMU MeTodamum
CHwll, B 1,4 - 2,5 pa3a mMeHblue JOCTUIHYTOW B UCMbI-
TaHumn npu ocagke 40 mm. ina cpegHen yactn Hecy-
Waa cnocobHOCTb HefoOLEHEHA B 6OSbLUEN CTEMEHN.
JKCNepUMeHTasbHble 3HaUeHMWs Hecylein cnocobHo-
ctn B 1,3 — 3,9 pa3a npeBbIWaloT pacyeTHble.

Ana HyKHen yacT GapeTTbl Hecylwas CroCcobHOCTb,
onpepeneHHas No pesynbTaTam UCMbITaHWA NP OCaaKe B
40 mm, coctasnseT 0,4 - 0,8 oT pacueTHOW, a Npu ocagke
100 mm - 0,8 — 1,6, uTO NOATBEPKAAET NPEANONOXeHNe
O HENPUMEHNMOCTU KpuTepusa ocaakn 40 Mm ana cean
(nnn 6apetT) 6onbLoro ceyeHus. C yBENMYEHNEM Ceye-

HVA CBan MOOWNM3aUWA NPEOEnbHOro COMPOTUBIEHMA
Mo MATe NPOUCXOANT NPU CYLIECTBEHHO GOMbLLKX OCai-
Kax. B paccmaTtpuBaeMom cryuae rpyHT Mop nATow cBam
npu ocagke 40 mm AedopmMpyeTCA IMHENHO, a Cylle-
CTBEHHAA HEJIMHENHOCTb HAauMHaeT NPOABNATLCA Mpu
ocapgkax 6onee 80 MM, UTo COOTBETCTBYET 3,3% YCIIOBHO-
ro NpuyBeAeHHOro AnameTtpa 6apeTTbl.

Mpu conocTaBneHUN pe3ynbTaToOB pPacyeToB C
pe3ynbraTaMn 3KCMEPUMEHTOB MOXHO OTMETUTb,
UTO HaMbONbLIYID CXOAUMOCTb obecneymBaeT METOA
P.CHwuMM(c,9), HanpAMyio MCNONb3YIOLWNIA NPOYHOCTHbIE
XapaKTePUCTUKN FPyHTa (Yron BHYTPEHHEro TpeHusa 1
cuenneHmne). YAOBNeTBOPUTENbHYIO CXOANMOCTb AaeT
meton P.CHwI (3kcTp.) ¢ aKcTpanonauuen Tabnuy,
CHwuI no rny6uHe. HavmeHblLLyio CXoAMMOCTb obecre-
ymBaeT pacyet no CHwlM 6e3 skcTpanonaumm.

lpaduKkm «Harpyska-ocapka» ASIA HWKHUX 4YacTen
6apeTT b1 — B5 npeacTaBneHbl Ha puc. 16.

Hecywan cnocobHOCTb HUXKHUX YacTel 6apeTT rpyn-
NOBOro McnbiTaHnA coctasmna 90% oT Hecywen cno-
COBHOCTV NPV OAVHOYHOM WCMBITAaHWU, YTO O6BACHS-
eTca rpynnoBsbiM 3¢pdekTom. MNpr paccmoTpeHun rpa-
duKa «Harpy3Ka-ocafika» Ha puc. 16 BUAHO, YTO ocaaKa
6apetTbl 52, HaxofsAwelicsa mexay 6apetrtamu b1 u B3,
Ha 15% 6onblue, Yyem y 6apetTbl b1, uTo CcooTBETCTBY-
eT 06Len3BeCcTHbIM NPeACTaBeHNAM O FPYMNnoBOM
s¢dekTe B cBaHbIX rpynnax. Ocagka cBai B rpynne
BCerga npesblwaeT 0CafKy OAUHOYHON CBan, NP 3TOM
LieHTpasibHble CBau MOMyYaloT HaMbOMblUy OCaAKY.
CnefyeT OTMETUTb, YTO NPU YBENMYEHUN KONMYeCTBa
CBall B rpyHTe cinegyeT oXmaaTb NPonopLMoHanbHOro
yBenmueHus rpynnosoro 3o dekTa. BoinonHmse matema-
TUYeCKoe MOAENMPOBaHKe rPynnoBOro MUCMbITaHNA 1
[06MBLUNCH TaKoro Xe 3¢ deKTa, Kak B HATYPHbIX UCMbl-
TaHWUAX, MOXXHO NOATBEPANTb AOCTOBEPHOCTb BXOAHbIX
napameTpoB MOAESN N KOPPEKTHOCTb ee NPYMeHeHNA
ana pacyeta GyHOAMEHTA LENNKOM.

Ynpyrasa coctaBnstowas ocagku ans 6apetr b1 - b5
coctasnsaet 13 - 20%, a ocTaToyHaA Heynpyras focTu-
raet 79 - 87,6% (pwuc. 16), T. e., 3HauMTeNbHaA YacCTb
rpyHTa nop nAtow 6apeTTbl nogBepriacb niaactuye-
CKM fepopmaLnsam.

MNpwn aHanu3ze puc. 16 BMAHO, YTO NpeacTaBieHHble
Ha HeM rpaduKM «HarpysKa-ocafika» YCJIOBHO MOXXHO
pa3genutb Ha HECKONbKO CTagui paboTbl rpyHTa. Ha
nepBoMm 3Tane, Npu Harpyske go 5 MH, npunoxeH-

22,5 325
Harpyaka, MH

Puc. 15.
Cxema 3TanoB MUCMbITaHWA

Puc. 16.

KpvBble «Harpyska-ocagka»
INA H/XKHeN YacTu

6apetT b1 - b5

Puc. 17.

KecTkocTb BGapetT

b1 - b5 B 3aBucumocTu ot
npwaraeMon Harpysku
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Puc. 18. Has Harpyska yoep)KuBaetca cunamuy GOKOBOro Tpe-
3aBNCMMOCTb

conpoTmMBEHNA NO NATe
6apeTTbI OT nepemelleHna

Puc. 19.

MN3meHeHne mopynsa
nedopmauum nog,
noJoLWBON 6GapeTThbl B
3aBUCMMOCTM OT Harpysku

HKA MOKOSA MO NOBEPXHOCTN GapeTThl, @ NepemMelleHmns
coctaBnAT Ao 1 mMm. Ha cnegytowen ctagum Harpy-
MEHUA NPOUCXOAUT CABUXEHME Mo GOKOBOW MoBepX-
HOCTW HWXHEN YacTu GapeTTbl U YNIOTHEHWE rPyHTa
nop ee NATON, pa3ynioTHeHHoro npu 6ypeHun. Ocagka
HVXXHel yacTh 6apeTTbl BO3pacTaeT NIMHENHO C yBe-
NnYeHnem Harpyskm go senmumH 20 - 30 MH. Mo mepe
COBVXXEHWA HUXHeN YacTy 6apeTTbl yaenbHoe conpo-
TUBNEHVE Mo ee 6OKOBOI NOBEPXHOCTU Pe3KO BO3pac-
TaeT A0 YPOBHSA, 6NN3KOro K NpefenbHOMY 3HaueHuIo,
CTaHOBUTCA NPAKTUYECKN MOCTOAHHOWN BENNYMHOM (4TO
BMAHO MO pe3ynbTaTamM UCNbITaHNA BEPXHEro YPOBHS,
nokasaHHbIM Ha pwuc. 20). Harpyska, AONONHUTENbHO
NPUNOXKeHHanA K HXKHe YacTn 6apeTTbl, Cpasy e nepe-
[JaeTca Ha NATY. 3aKnounTenbHaA CTaanA HarpyxeHua
XapaKTepusyeTca yBelMyeHneM npupalieHna OocafKkm
Ha efuHMLY MpVPAaLEHNA Harpysky, 4TO rOBOPUT O
nepexofe 4acTu rpyHTa mop nATol GapeTTbl B nia-
CTMYEeCKoe COCTOAHME. XOpoLWo 3aMeTeH 3TOT 3ddeKT
Ha rpaduke puc. 17, Ha KOTOPOM MOKa3aHa »eCcTKOCTb
6apeTT (OTHOLLUEHMe Harpy3KM K 0cafike) B 3aBUCYMOCTH
OT Harpysku. B uenom Ha rpaduke BUAHO YeTKoe pas-
feneHue paboTbl rpyHTa Ha 3 3Tana.

[na Toro, 4To6bl YTOUHUTb MOMEHT CABUIra HUXKHEN
yactn 6apetTbl 54 nNo 60KOBOI NOBEPXHOCTU, BENU-
UYMHa NPUpPAaLLEHNA Harpy3KM Ha HaYyabHbIX CTYNEHAX
6bina ymeHblieHa ¢ 5 MH go 2,5 MH, uto npuseno K
yBeNIMUYEHUNIO KONMYeCcTBa CTYMeHen Harpysku B aua-
nasoHe o 20 MH c 4-x go 8-mun. iHTepecHbIM pe3ynb-
TaTOM OKa3ancs TOT GpaKT, YTO HE3aBUCUMO OT Yncna
CTyneHen Bpems, 3aTpayeHHOoe Ha UCMbITaHne 6apeTT
b4 n B5, 6bIN10 NPYMEPHO OANHAKOBBIM U COCTaBUIIO
277 v 259 yacoB COOTBETCTBEHHO.

MNprMeHAeMbIN NPY NCMbITAHUW KPUTEPUIA YCTOBHOWN
CTabunusauuy ocaaky 6bin NPUHAT CONAcHO AeNCTBY-
IOWNM HOPMATUBHbLIM JoKyMeHTam — 0,1 mm/uyac. C
pOCTOM Harpysku Bpems, Tpebyemoe Ha cTabunmsa-
LMo ocagku, ysenunuveaetca. Ons yno6ctBa aHanmsa
MOXHO MCMONb30BaTh BENNUMHY YAENbHOWN CKOPOCTH
cTabunuzayum yac/MH, nokasblBaloLLyio, CKOJIbKO Tpe-
6yeTcs BpemeHM (YacoB) ansa cTabunusaumm ocagky Ha
eVHULY NPUNOXeHHOoN Harpy3ku (MH). Mpu Harpy3kax
Z0 20 MH cTabunusaums npoucxoauna 3a 4 — 6 yac/MH,
npw Harpy3skax oT 25 go 30 MH 3a 9 uac/MH, a npu Harpy3-
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Ke Bblwe 30 MH - 3a 12 yac/MH. B grnana3soHe Harpysku
o 20 MH nosepneHvie 6apeTTbl JIMHENHO U XOPOLUO
ONMCbIBAETCA KNacCMYeckon Teopuein GuibTpaLmoH-
HOV KOHCOMMAauuu. YBennunBaioweeca BpemsA CTa-
6unnsauum npu 6ornee BLICOKMX YPOBHAX HarpysKku
CBUAETENbCTBYET O Pa3BUTUM 6Goree CNOXHbIX Henu-
HeMHbIX BA3KOMIACTUYECKMX NPOLIeCCOoB.

Ana nogpo6HOro M3yyeHVs PeonorMyeckx CBONCTB
BEHACKMX MIH B paMKax MCnbiTaHysA 6apeTT 6bi1o noa-
rOTOBJIEHO M MPOBEAEHO HaTypHOE peosnornyeckoe
UCMbITaHNe STUX FPYHTOB. Takoe ucrbiTaHue 6bino npo-
BEAEHO MyTEM BbIAEPXKMBAHMA MOCHELHeN CTyreHu
Harpy»XeHrs HUXKHUX YacTel rpynroBbix 6apeTT ¢ cyLe-
CTBEHHO 6onee CTPOrMM Kputepriem cCTabunmsaumm
ocagku (0,1 mm 3a 16 yacoB HabniopeHus). MonyyeHHble
3aBNCMOCTN «BpPEMA-OCafKa» VMEIOT XapaKTepHble
YYacTKK, COOTBETCTBYIOLME MEPBUYHON U BTOPUYHOM
KOHconupaummn. Ha pucyHke 16 peonornyeckomy mcnbi-
TaHVIO COOTBETCTBYIOT BEPTMKAJIbHbIE Y4YacTKU Npwu
Harpy3ke 36 MH Ha rpadukax 6apetT b1 - B3. Hecmotps
Ha TO, UTO CTPOUTENLCTBO GaLHM «OXTa LIeHTP» Tak U He
Hayanocb, MoJlyYeHHble [aHHble MO PEeosIornMyeckomy
UCMbITaHUIO GapeTT B BEHACKUX MUHaxX GyayT MCMonb-
30BaHbl NPU NPOEKTMPOBaHNM GaLLHY «JlaxTa LieHTp».

3aBepLuan aHanu3 rpadrKoB HarpyXeHusA HUKHEro
YPOBHsA, MOXHO OTMETUTb BbICOKYIO MOBTOPAEMOCTb
pe3ynbraTa, YTO CBMAETENbCTBYET 06 OLHOPOLHOCTM
rPyHTOBOro OCHOBaHWA noJ 6apeTTtamu 1 o xopoluem
KayecTBe UX N3rOTOBJIEHMS.

M3BecTHO, UTO NpY Harpy>XeHUn ANUHHON OAMHOY-
HOW CBaW, 3afleflaHHOW Ha CYLeCTBEHHYIO y6uHy
B MPOYHYI CKajlbHYl0 UM MONycKasbHyl nopoay,
Harpyska, NpvKnagbliBaeMas Ha CBal C NOBEPXHOCTHU,
[0 NATbl NPAKTUYECKN He AOXOAWT, UTO He No3BoNAeT
onpeaennTb CONPOTUBAIEHME MO NATE U ero Npeaesb-
Hoe 3HaueHwue. VIMeHHO gns peLleHns 3Tol Npobnembl
6bin npeanoxeH meton Octepbepra, No3BoONALLWMIA
YCTaHOBWTb 3N1IEMEeHT, NepeatoLnii Harpy3Ky, Makcu-
MarnbHO 6aM3Ko K nATe cBau.

C uenblo onpepeneHna 3aBUCUMOCTY NpeenbHOro
3HaUeHNA COMPOTMBREHMA NO NATe GapeTT OT OCafKu
N Aans yTouHeHna OedbopMaLMOHHbBIX XapaKTepucTuK
rPyHTa OCHOBaHUA, HUXKHUI YPOBEHb HarpyXeHusa 6bl
pa3melleH Ha MUHMMaNbHO [OMYCTVMOM PaCCTOAHUM
3,8 M oT nATbl. [lepBoHaYanbHO Npeanonaranock ycra-
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HOBUTb JOMKpaTbl Ha paccToAHUM 1 M OT NATbI HapeT-
Tbl, OAHaKO Npw pa3paboTke NpoeKTa OnbITHbIX GapeTT
NnoApAAYMK HACTOAN Ha TOM, YToObl AOMKpaTbl Gbinv
NoAHATbI Ha 3,5 M OT NATbHI AN1A pa3MeLLeHnA CTalbHbIX
LUBENINEPOB, MPUBAPEHHbIX K pacnpenenuTenbHbIM Miu-
TaM Harpy»katoLLyX yCTPOoncTB. 1o MHeHMIO NoapARYMKa,
Takaa KoHburypaumsa obecrieunna Gonbluyto Hagex-
HOCTb NpY MCnbITaHUW. [epeHoC YPOBHA HarpykKeHus
Ha CyLIeCTBEHHOe PacCToAHUE OT MATbI MPUBEN K Heo6-
XOAMMOCTU NMPUHMMAaTb BO BHUMaHWE TPeHWe, BO3HMKa-
fowee no 60KOBOIN NMOBEPXHOCTU HUXKHeN YacTu bapeT-
Tbl. 3aBUCUMOCTb TPeHWA NO 6OKOBOI NOBEPXHOCTU OT
nepemelleHna (puc. 18), onpeaeneHHylo Npu McnbiTa-
HMM BEPXHEro YPOBHSA Harpy»eHus, oka3anocb yao6Ho
annpoKCcUMMPOBaTb CTeNeHHON GyHKLMen BrAa:
f(x)=ax®,

rae f(x) - 3HaueHme TpeHVA No 6OKOBOM NOBEPXHOCTY;
X — nepemelleHne 6apeTTbl; a U b — Ko3dOULMEHTDI,
nogobpaHHble MEeTOAOM HaVMEHbLLNX KBaApaToB As
HaunyyLwero onMcaHmna OnbITHbIX AaHHbIX.

Mpadukm 3aBMCMMOCTN CONPOTMBIIEHNA TPYHTa MOA
nATON GapeTTbl OT MepemelleHVs NpencTaBneHbl Ha
pucyHke 18. MNpwu aHanm3e rpadurika BUAHO, YTO 3aBUCU-
MocTu ana 6apetT b1 - b 5 oueHb 65113KN. bonee Toro,
BWAHO, UTO TPYHTOBbIE YCNOBUA AOCTAaTOYHO OFHO-
POLHBI, @ N3roTOoB/IEHHble 6apeTTbl BbICOKOrO KayecTsa.

B pamkax wcnbiTaHuii 6apeTT 6biO 3annaHMpo-
BaHO 1 npouv3BeAeHO onpegeneHne pedopma-
LIMOHHbIX XapaKTepUCTUK TFpyHTa noj NATOW cBal.
MpoBeaeHHOe NcnblTaHMe MOXHO OXapakTepu3oBaTb
Kak wrtamnoBoe. OTHOocKUTeNbHO Hebonblaa AnvHa
(3,8 M) HWXHel yacTy GapeTTbl MNOA HUMHUM YpPOB-
HeM Harpy»eHus Mo3BONAET pacCMaTpuBaTb ee Kak
MKeCTKMI WTamM, YTo JaeT BO3MOXKHOCTb onpefenutb
moaynb gedopmauuun rpyHTa nop naTton GapeTTbl.
Onpegenutb Mmoaynb AepopmaLmm Nog nNATON MOXHO
HeckonbKmmu cnocobamu. Mpwu aHanuse pesynbTaTos
NCMbITaHKA 6bINO NPUMEHEHO aHanMTUYecKoe pelue-
HWe 3ajaun O KeCTKOM LuTamne, BAABMVBaEeMOM B
NonynpocTPaHCTBO, U pelleHne obpaTHOW 3apaum
nyTemM MaTemaTM4yeckoro MoAennpoBaHWA MeTOAOM
KOHEUHbIX 351eMeHTOB.

B paccmatprBaemom cryyae ycunus, BOCTPUHMMA-
emMble GOKOBOW MOBEPXHOCTbIO MCMbITbIBAEMOWN YacTn
6apeTTbl, CO3AalOT AOMOMHUTENbHYIO MPUTPY3Ky B
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Harpyska, MH
NAOCKOCTM HM3a wWTamna. Takad npurpyska (I)aKTVILIe- Puc. 20.

CKV 3KBMBAJIEHTHa YBENMYEHUIO MOLWaAM LuTamna.
MpocymmmnpoBaB LWPUHY 6apeTTbl 1 06nacTh NpUrpys-
K1, nonyunm 3¢$eKTrBHYIo WNPUHY WTamna. OueHnTb
obnactb, Ha KOTOPYIO AeNCTBYeT MpWrpy3ka, MOXHO,
npoaHanusnposas HAC rpyHTa B N1OCKOCTW NMOJOLLBbI
6apeTTbl MyTeM MaTeMaTU4eCKoro MofennpoBaHusA. B
JaHHOM paboTe 3¢deKTMBHAA LWMpKHA WTamna Obina
onpefeneHa B 3aBUCUMOCTU OT CTeMeHW HarpyeHus,
npu 3TOM ee CpefiHee 3HaYeHne COCTaBUo 2,6 M.
MeTofuka onpepeneHna mopyna obuien gepopma-
uun npuHata B cooteetcteum ¢ FTOCT 30672-99 n
npeacTaBnaeT coboi aHanMTUYecKkoe pelleHne 3afa-
yu Teopun ynpyroct. Mopynb edpopmaunm rpyHTa B
3TOM Cnyyae onpegensanca no opmyne:

E =(1-v’)xK <K, ><Dx£
? AS

roe v — koadpdurumneHt MNyaccoHa; Kp - KO3 PuumeHT,
NPUHYMaEMbI B 3aBUCMMOCTU OT 3arfly6neHuns Wwram-
na v pasHbiii 0,7; D - winpuHa wramna; K, — koadgdu-
LMEHT, NPUHMMaeMbln paBHbiM 1,17 gna »KecTkoro
NPAMOYrOfIbHOrO WTamMmna C COOTHOLIEHUEM CTOPOH
1,87; AP — npupalyeHue fgaBneHna Ha wramn; AS — npu-
paLueHne ocagku WTamna, cooTseTcTBytoLee AP.
Pe3synbratbl onpepeneHns mopyna pedopma-
uun npusefeHbl B Tabnuue 3. Mpu aHanuse paH-
HbIX TabnunLbl 3 MOXXHO OTMETUTb «BOJIHOOOpPa3Hoe»
n3MeHeHune moayna aedopmaunv B 3aBUCUMOCTU OT
[vana3oHa AaBneHus, B KOTOPOM OH onpegensanca
(puc. 19). laHHOE sABNIeHME MOXXHO OOBACHUTHL TeM,
YTO Ha PaHHUX CTAfMAX HarpyeHus elle He cylye-
CTBYET HafeXHOro KOHTaKTa mexay naTton 6apert-
Tbl U TPYHTOM, @ Ha 3aKMOYUTENbHbIX CTafuAx Bce
400
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KpuBble «Harpyska-ocagka»
LnA cpefjHen yacTn 6apeTT
B1 - B3 npwu HarpyxeHnun
NX CpefHeit yactu

Puc. 21.

MecTkocTb cpeaHen
yactu 6apetT b1- b3 npun
Harpy»eHum

Puc. 22.

BennunHa ygenbHoro
TpeHUsi No 60KOBOW
NOBEPXHOCTU CpefHeNn
yacTn 6apeTTbl B
3aBUCMMOCTU OT
nepemetleHus
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TABJINLA 3.

6onbWwKii 06beM rpyHTa nepexoauT B MiacTuyeckoe
COCTOsAIHMe.

OCHOBHOW LieNiblo BTOPOro 3Tana MUCnblTaHua 6bino
onpepesieHVe BENNYUHBI CONPOTUBMIEHNA MO 6OKO-
BOV noBepxHOCTU 6apeTT b1 — b3. Ha MOMeHT oKoHua-
HUA NepBOro 3Tana JOMKPaTbl HUXKHEro YPOBHA pac-
LUMPEHDBI, @ UX FMpaBnnyeckas cmcTema oTKpbiTa. B
TaKoW KOHUrypaumy JOMKPaTbl HUKHErO YPOBHA He
OKa3blBalOT CONPOTUBNIEHNA U HE NepeaatoT Harpysky
OT BepXHero YpoOBHA Harpy»KeHua Ha nAty. B atom
cnyyae Npu HarpyeHnun BepXHero ypoBHA CpefHAs
yacTb GapeTT yaepKnBaeTCcA OT CABMXKEHMWA NULWb 3a
cyeT CONpOTUBNEHNA NO BOKOBON NOBEPXHOCTU, UTO
Nno3BosNiAET TOYHO ONpeAeNuTb ero BENNUNHY.

Mo cpaBHeHMIO C UCMbITaHWMEM MepBOro 3Tana
(HVWXXHero ypoBHs) Habnoganca cywecTBeHHO 60Mb-
WniA pa3bpoc pe3ynbTaToB B MpefenbHbIX 3HaueHU-
AX COMPOTUBNIEHNA WCMbITbIBAEMON YacTu. Kpusble
«Harpyska-ocafika» N BTOpPOro 3Tana WChblTaHWA
npueeaeHbl Ha pucyHke 20.

lpadukm «Harpyska-ocagka» npu HarpyxeHuu
cpenHen yactn 6apeTT KaueCcTBEHHO coBnapaloT. Bce
NNHWN XapaKTepu3syloTca Hannumem nepBoHayasibHO-
ro yyactka C MasibiM HaknnoHOM, Npu 3ToM y 6apeTTbl
b2 ero pnvHa Hanbonbwas. Yron HakfoHa NNHWIA rpa-
¢duka HarpyxxeHus 6apett b1 n B3 HaumHaeT yBenu-
UnBaTbCA NOCNe NPUIOKeHNA Harpy3kn 20 — 25 MH.

Hanuune 6onee JNMHHOrO ropU3OHTaNILHOrO yyacT-
Ka y 6apeTTbl 52 MoxeT 6bITb 0OYCNOBNEHO HEOAHO-
POLHOCTbIO FPYHTOBbIX YC/IOBUI BAOMb WCMbITbIBae-
Moro ¢parmeHTa, m60o, Uto 6osee BEPOATHO, ee LieH-
TPanbHbIM NMONOXKEHNEM B Fpyrnne.

Mpu aHanu3e rpadurka, Ha KOTOPOM NOKa3aHa »KecT-
KOCTb WCMbITaHHOTO ¢parmMeHTa B 3aBUCMMOCTU OT
Harpysku (puc. 21), MOXKHO OTMETUTb pe3Koe CHIXe-
HMe KeCTKOCTM Ha HayasibHbIX CTYMEHAX Harpy>keHua
no 10 MH, obycnoBneHHoe MpPeofoNiEHNEM Hayanb-
HOro TPeHWA NoKoA. B ganbHelem »KeCTKOCTb MOHO-
TOHHO, NPAKTUYECKN IMHENHO, YyMEHbLUAETCA.

Llenblo npoBefeHnA [OBYXYPOBHEBOFO WCMbITaHUA
ABNANOCh oOnpefefieHVe MpeAeNbHOro 3HayeHuA

3HAYEHNA MOAYNA AEOGOPMALUN FPYHTA NOA NATOW BAPETT B1- B5,
OMPEAENEHHDbIE MO roCT 30672-99

AnanasoH Mo pesynbra-
AaBNieHnsn, BbaperTa N° CpeaHee | tam TpexocHbIX
MMa 3HaueHMe| na6opaTopHbIX
UcnbiTaHUN
b1 b2 b3 b4 b5
0,7-1,7 95 189 132 110 139 133
0,9-2,2 121 191 120 118 152 140 18
1,3-2,8 182 222 | 139 170 175 178
1,7-3,3 213 210 153 178 170 185
2,2-4,2 212 192 197 203 176 196
2,8-5,1 250 165 | 209 182 143 190 _
3,3-5,9 201 137 170 146 104 152
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CONpoTUBNEHNA MO OGOKOBOWM MOBEPXHOCTW bGapeT-
Tbl. [lpy Harpy>eHum BepXHero YypoBHA [OMKpAaTOB
rmapaBnanyeckan CUCTEMa HUPKHEro yPOBHA HaXoANTCA
B OTKPbITOM COCTOAIHWM, YTO MO3BOJIAET MM 3aKpbiBaTb-
CA, He NpenAaTCTBYyA NepemMelleHno CpefHen YacTu
6apeTT. Takm 06pa3om, BCA Harpy3Ka, NPUIoKeHHasn B
BEPXHEM YPOBHE, BOCMPVHMMAETCA HOKOBOW NoBepx-
HOCTbIO. Pazgenve BeNMUMHY NPUNOXEHHOWN HarpysKku
Ha nnowaab GOKOBOW MOBEPXHOCTW CPefHel 4acTu
6apeTTbl, MOXKHO MONTYyYNTb BEIMUMHY TPEHNA MO 6OKO-
BOW MOBEPXHOCTW. 3aBUCMMOCTb BENUYMHbI TPEHUA
no 60KOBOI MOBEPXHOCTY OT NepeMeLLeHNA cpeaHeNn
yacTu 6apetT B1 - B3 npefcTaBneHa Ha puUcyHke 22.

Mpw aHanu3ze rpaduka mobUnM3auun yaenbHOro
TpeHuA No GOKOBOW MOBEPXHOCTU (PUC. 22) MOXHO
OTMeTUTb, YTO Npu nepemeleHmax go 10 - 20 mm
conpoTmBIieHe No 6OKOBOW NMOBEPXHOCTW PE3KO BO3-
pacTaet go 160 - 290 Kla, a 3aTem, Npu NepemMeLLeHnaX
oT 20 - 70 MM, yBENMUMBaeTCA CyLLeCTBEHHO MeHblue
- Ha 10 — 25%. Mo ony6nMKoBaHHbIM AaHHbIM U3BECT-
HO, UTO NOC/IE AOCTMKEHNA MAaKCUMAJIbHOIO 3HaYeHNA
ConpoTmMBEHNA MO 6OKOBOW NOBEPXHOCTY CBaWl B IMn-
HUCTOM TPYHTE MOXET MPOV3ONTW €ro CHUXeHMe Ha
10 — 30% [0 0CTaTOYHOro YPOBHA. B paccmaTpuBaemom
ciyvae Takon 3¢ dekT He Habnogany. C npakTnyeckom
TOYKM 3PEHUS 3TO FOBOPUT O TOM, UTO pacyeT 6apeTT B
cocTaBe ¢yHAAMEHTOB MOXHO BbINOMHATL 6e3 gonon-
HUTENbHBIX MOHMKALWNX KOIOOULMEHTOB, a 3Haue-
HWA CONPOTMBREHNA MO HOKOBOW MOBEPXHOCTU MOXHO
NPVHUMATb GNIM3KMMU K MaKCMMalbHbIM U3MEPEHHBIM
ZaHHbIM. Kpome Toro, nonyuyeHHble faHHble rOBOPAT O
TOM, UTO MCMbITaHHble 6APETTbl MOXXHO MCMOMb30BaThb
KaK pabouvie 6e3 BBeAEHWSA LONONHUTENbHbIX MOHMXa-
IoWmX K03 OULNEHTOB.

Mpwn pacuyeTe Hecyulel cNOCOBHOCTY CBald, B aHano-
FMYHBIX MHXEHEPHO-Te0NIorMYecknx YCIoBusax ¢ Corno-
CTaBUMOW unu 6ornbLieli ryouHON 3anoXeHus, npe-
[enbHOe 3HauyeHVe HOPMATMBHOMO COMPOTUBNEHNUA
nog NATOM MOXeT OblTb NMPUHATO paBHbIM 6000 Klla.
MpenenbHoe HopMaTMBHOE CONPOTUBNEHNE NO HGOKO-
BOW MOBEPXHOCTU MOXET ObITb NPUHATO 3a 250 KlMa.

He MeHblNIA HTEpeC NpeacTaBnseT nHbopmauus o
pacnpegeneHuy ycunuii B cteosie 6apeTTbl no rnybuHe.
[na onpepenexns ycunui, AeicTBYOWNX BOONb 6apeT-
Tbl, Oblfla Npov3BeAeHa MHTepnpeTauma MoKa3aHWiA
[aTumKoB aedopmaluy, YCTaHOBIIEHHBIX B HECKONIbKUX
ceyeHuAx. HecmMoTpsA Ha TO, UTO CTPYHHble AATYUKM
AedopmaLim OTAINYAIOTCA MOBbLILEHHON HALEXHOCTbIO,
LenecoobpasHO Ha3HauaTb UX KOMMYECTBO C HEKOTO-
PpbIM 3aMacoMm, yunTbiBas, UTo B He6NnaronpursATHbIX YCII0-
BUAX CTPOUTENIbHON MMIOWAAKN YacTb M3 HUX MOXEeT
6bITb MoBpeXxaeHa. [nA M3MepeHUs OTHOCUTENbHOW
gedopmauunm B Kaxgow 13 6apeTT 6bio yCTaHOBEHO
7 ypoBHeli AaTuMkoB no rnybuHe, no 6 AaT4MKOB B
kakgom. OnpepeneHve oTHocuTenbHoW Aedopmaumm
CeyeHVA BbIMOSHANOCH MyTeM YCPeAHEHWUA NOKasaHWUi
bYHKLMOHMPYIOLWX AaTUNKOB.

Ycnnwe, gelicTByioLiee B ce4eHUN, ONpeaenanoch no
3aKkoHy lyka: 0 = € X E, rge 0 — HanpsAXeHne, [encTBy-
lollee B ceyeHun, € — oTHoCcuTenbHasa aedopmauna B

ceyeHun n E — mopynb pedopmaunn 6etoHa. Mopynb
fepopmauumn 6eToHa MOXeT BbITb MPUHAT Mo Tabnu-
LaM [eNncTBYIOWMX HOPMATUBHbLIX [OKYMEHTOB MO
xene3o6eToHHbIM KOHCTpyKuuam (CHulM 52-01-2003)
nnbo No AaHHbIM, MONYYEHHbIM B MpoLecce MCrbITa-
HUA. Kak BMAHO M3 ypaBHeHMA 3aKoHa [yka, mogynb
fedopmaunn 6eToHa urpaeT KPUTUYECKYIO POfb Npwu
aHanmse pacnpepeneHua ycunuin. OnpepeneHHbln
B XO4e wuchbiTaHun mopynb fedopmauny 6eToHa
coctasnsaet 35,1 — 38,1 [Tla n NnpakTnyeckn cosnagaet
¢ npuHATbIM B CHUMM 52-01-2003 mopynem pedopma-
uunmn 6eToHa Knacca B40, pasHbim 36 Ma.

Pe3ynbraThl 3mepeHun ycunuii, [encTayowmx Baosb
CTBOMa 6apeTTbl NPU UCMbITaHUN HUXKHEFO YPOBHSA Harpy-
YKEeHWsA, NpeAcTaBneHbl HAa PUCYHKe 23, a Npy UCMbITaHUK
BEPXHEro — Ha pUCyHKe 24. Mo BepTUKanbHOWM Ocx OT/o-
»eHa abCooTHasA BbICOTHasA OTMETKa, a MO ropU30OHTaslb-
HOW — BENNUMHA YCUNKA B CeYeHUM GapeTTbl.

Mpw aHann3e rpadrnKoB HarpyXeHNA HUXKHErO YPOB-
HA MOXXHO OTMETUTb, YTO NPAKTUYECKM BCA Harpy3kKa,
NPUIOXKEHHasA B HWKHEM YPOBHE, BOCMPUHMMAETCA
60KOBOW MOBEPXHOCTbIO B IHTEPBasie OTMETOK OT —40
[0 —74,8 M, a Takxe nAToin 6apeTTbl. [poUHbIe U Masno-
nedopmurpyemble BEHACKME TIVHbI BOCMPUHUMALOT
6ONbLUYI0 YaCTb MPUJIOKEHHO HarpPy3Ku.

Mpu Harpy>XeHWn BepPXHEro YPOBHA AOMKpPAaTOB
HabnioaeTca pe3Koe 3aTyxaHue HanpsiXeHn B NpoY-
HbIX CNOAX FPyHTa Ha oTMeTKax oT —-40 go -74,8 m. C
yBENNYEHNEM HArpy3Ku NPOMCXoauT ee nepepacrnpe-
ZeneHre Nno CTBOJMy CBau U BOBJIEYEHME B paboTy OTHO-
CUTENIBHO CabbixX FPYHTOB Ha OTMETKaX OT +3 10 —40 m.

Ha ocHOBaHWM BbINOMHEHHbIX WCMbITAHUA MOXHO
chenaTb crnefyiolire BbIBOAbI:

MpoBefeHHbIe ONbITbl NOATBEPAMIN TEXHUYECKYIO
BO3MOMHOCTb KaueCTBEHHOrO W3roTOBNIEHUs GapeTT
nornepeyHbiM ceyeHnem 1,5 x 3,0 M, pabouein AnMHom
65 M MO TEXHONIOTUU «CTEHA B FPYHTE» B CIIOMHDBIX FPYH-
ToBbIX ycnoBusax CaHkT-leTepbypra. Bbicokoe Kaue-
CTBO M3rOTOB/IEHNA JOCTUIHYTO 6narogapsa npumeHe-
HUIO CneLunanbHbIX TEXHUYECKMX MPUEMOB 1 METOAVK.
Pe3ynbTaTbl reOTEXHNYECKOrO MOHUTOPKWHIA MOKa3any,
4YTO NMpPU MPOEKTUPOBAHUM KOHCTPYKLMIA, yCTpauBa-
€MbIX MO TEXHOJOMMN «CTEHA B PYHTE», HEOOXOAUMO
yumTbiBaTb M3meHeHve HIAC oKpy»atowero maccumba
rpyHTa B 30He BNUAHUA, KOTOPAA MOXET COCTaBNATb
5,5 M nNpn CTponTeNnbCTBE B aHaNOMMYHbIX FPYHTOBbIX
YCIIOBUSAX /1A CXOXKEN KOHCTPYKUUK BapeTT.

Mpw npoBeaeHUN NCMbITaHWIA MO YCTPONCTBY byHAa-
MEHTOB CBepPXryboKOro 3anoxeHus nyyllie Mcrnosb-
30BaTb MeTOAMKY 3arnybrieHHOro gomkpata (metof
OcTepbepra), NO3BONALWYIO B KauyecTBe aHKepHOW
KOHCTPYKLUN MPUMEHATb COBCTBEHHOE Teslo CcBav 1
pa3fenbHoO onpefensTb CONPoTUBIeHNe nNo 60KoBoM
noBepxHOCTM M no nAte. [pyn 3ToM pekomeHayeTcA
B OAHY CBal0 3aKfiafdblBaTb [Ba YPOBHA Harpyxe-
HUA (oAnH BOGNM3M NATbI CBau, a BTOPOW B cepeaniHe
OCHOBHOTO HeCyLero cnos), a 4nA Nony4vyeHna NosiHon
nHopMaLun o pacnpeeneHUn YCUNUA B Tefe cBaun
no rnybviHe cnefyet B ee TeNo 3aKkNnajblBaTb AaTUMKM
OTHocuTenbHoN gedopmaunm 6eToHa.
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3HaueHNA MexaHUYeCKNX XapakTePUCTUK TPYHTOB,
npefcTaBneHHble B OTYETE MO 1abopaTOPHBIM NHKe-
HEPHO-TeoNornMYeckUM NCNbITaHUAM, NPeACcTaBaAoT-
CA 3aHVPKEHHBIMU B CUJTY OOBEKTUBHBIX TPYAHOCTEN
npu otbope npob6 u nopgrotoBke o6pasuoB, U3-3a
HapyLeHNA NPUPOAHOro COCTOAHUA FPYHTa, BINAHUA
MacwTabHoro dakTopa v T. ., UTO MOATBEPXKAAETCA
pe3ynbraTamu, Nony4YeHHbIMU B MOMEBbIX YCIOBUAX.

Takrm 06pa3om, MOXXHO CAenaTb BbIBOA, YTO B pe3ysib-
TaTe NPOBEeAEHHbIX NCMbITaHWI ObINO YCTaHOBNEHO, YTO
BEHACKME MUHbI MIMEIOT BbICOKYIO HECYLLyl Crnocob-
HOCTb Kak Mo GOKOBOW MOBEPXHOCTMW, Tak 1 Mo nATe.
MonyyeHHble B 3KCMepUMeHTe 3HauYeHWA COonmpoTHBe-
HUI NO GOKOBOW NOBEPXHOCTU M MO NATE MPEBbILLAT
MaKC/MasIbHble pacyeTHble 3HaYeHUsA, PeKOMEeHyeMble
CHull, B 24 1 1,6 pa3a cooTBeTCTBeHHO. [1nA npepnBa-
pUTENbHbIX PacyeToB Hecylleid CNoCOOHOCTM CBall 1n
6apeTT B CXOXKMX MPYHTOBbIX YCIOBUAX PEKOMEHAYETCA
MCMONb30BaTb NPUBEAEHHbIE B TEKCTE 3HAUEHWA COMpo-
TVBEHVA No HOKOBOV NOBEPXHOCTY 1 M0 NATe.

B pacuetax ¢yHOameHTa 6awHM MONyYEHHbIE
pe3ynbTaTbl CONPOTUB/IEHNA NO OGOKOBOW MOBepX-
HOCTW U no naTe 6apeTTbl CneayeT NCNONb30BaThb Kak
KOHTPOJIbHble 3HaueHuA. To ecTb, Ha KaXAoMm 3Tane
pacyeTa HeOOXOAMMO CPaBHMBaTb pacyeTHble 3Have-
HUA C 3KCnepuMeHTanbHbiMy, ¢ yyetom HAC maccuBa,
W B Clyyae Heo6XOAMMOCTU BbINOMHATH KOPPeKTU-
POBKY pacyeTHbIX 3HaYeHWI NyTeM yBeNNYeHNa uan
YMeHbLUeHWA NapameTpoB MOAENN FPyHTa.

ABTopbl 6naropgapat 3A0 «O[L «<OxTa», Bovis,
LoadTest, Soletanche-Bachy 3a coTpygHunuecrtso,
nomoub 1 yyacTve B NpoBeAeHHOM UCMbITaHUN.

50 6C

Puc. 23.

Pacnpepenexve ycunui,
[encTByoLWMNX No
rny6uHe 6apetTbl b1 npn
Harpy>KeHnn HUXKHero
YPOBHA AOMKPATOB

Puc. 24.

Pacnpepenexuve ycunui,
[encTByoLWMNX No
rny6uHe 6apetTbl b1 npn
Harpy»KeHunn BepxHero
YPOBHA AOMKPATOB
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3HeproagexTBHOCTH:
IPLV nnu SPLV

ROETHIOURPOBAIIA

BOYLY

CoBpemeHHble TeHAeHUUY NOBbIWeHUA SHEProdpGEeKTUBHOCTN B CTPOUTENIbHON NHAYCTPUN BCE

B 6onbluen cTeneHn npegonpenensaT Nogxo K npopaboTKe NPOEKTHbIX PeLEHNN UHXEHEPHbIX
cuctem. Ha jaHHOM 3Tane oyeHb Ba)KHO MPaBWIbHO ONpeaenunTb 1 BbibpaTb KOHLENUMo Hanbonee
apdekTnBHOM cnctembl. KomnaHua Carrier nogennnacb CBOMM OMbITOM MO OueHKe 3P PeKTUBHOCTH
1 ONTUMM3ALNM CUCTEM XONOAO0CHAOXEHNA 30aHNN.

Texkct BANEHTUH KUNWH, meHep<ep no 060pynoBaHnio A1l CUCTEMHBIX peLueHnin ans 3aaHuin AHI Carrier Fzc

OCKOBCKOE NpefCcTaBUTENbCTBO KOM-

naHun AHI Carrier ycnewHo nposeno

TEXHUYECKNIA CEMMHapP MO TeMaTuke

«JKO- 1 3HeproddpPeKTMBHbIE peLle-

HuA B OBuK ot CARRIER». B kauectse
[OKafuMKOB BbICTYMannM MHOCTPaHHble cneunanu-
CTbl 13 TOJIOBHOTO O0dUCa KOMMaHWK, a TakXKe coTpya-
HUKN POCCUMINCKOro NpecTaBUTENbCTBA.

B uucne rocteii npucyTCTBOBanuM COTPYAHUKHU
BedyLWUX MPOEKTHbIX, MHBECTULMOHHbIX, AUNEPCKMX
KOMMaHUN, a TakKe NpefcTaBUTENN 3akasuuka. Bce
OHW OTMETM/N BbICOKYK MOArOTOBKY CMeLunanncTos,
cofepaTenbHOCTb AOKNAA0B 1 aKTyaNbHOCTb 3aTpo-
HYTbIX BOMPOCOB.

B pamkax cemrHapa 6b1111 pacCMOTPEHbl HECKOJIb-
KO TeM, MOCBSALEHHbIX MOBbIWEHUIO 3HEProdd-
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beKTUBHOCTM 3AaHWiA, pauMoHaNbHOMY MCNOJb-
30BaHNI0 «COPOCHOrO» Temna OT XOJIOAWbHOrO
o6opynoBaHuMA, Npeobpa3oBaHuIo €ro B MONE3HYH0
SHepruio. bbina npepgctaBneHa HOBUHKA NIMHENKM
BUHTOBbIX Ynnnepos — Carrier 23XRV («[og 3HakKom
MnatnHosoro LEEDa», «B3», N2 5, 2011, C. 110 - 113).
PaccmoTpeHbl akTyanbHble nokasatenu apdekTms-
HOCTV YMNNEPOB U KOMMNEKCHbIN NMOAXO[ B OLEH-
Ke 3Hepro3pPeKTUBHOCTN CUCTEM XOJIOJOCHAO-
XKeHus.

OpHumn 13 nepsbix BbicTynuan CymaHT Bu [xain —
MeHegXep no npogaxam B Poccum n Omutpuin
CyeBanoB — [MPeKTOp Mo MapKeTuHry. COBMeCTHO
OHV NPeACTaBUNN KPUTEPUW OLieHKN 3PeKTUBHOCTH
CUCTEM XONOAOCHABXEHNA C NPUMEHEHNeM MoKasa-
Tensa sHeproadpdeKkTnBHoOCTM SPLV.

B HacToAwee Bpems Hambonee pacnpocTpaHeH-
HbIM KpUTEpUEM oLeHKN 3GHEeKTUBHOCTU XONO4UNb-
HbIX MalWKWH ABnAeTca nokasatenb COP (coefficient
of performance), KoTopblii feMoHcTpupyeT 3ddek-
TUBHOCTb Yuninepa npu NosHON Harpyske m Homu-
Ha/lbHbIX TeMnepaTypax *KMAKOCTW Ha ucnapurtene
N KOHAeHcaTope (TemMnepaTtypbl KOHAeHcaumm). Ana
pa3HbIX MaLlVH YNCSIOBOE 3HaYeHue BapbupyeTca B
3aBMCMMOCTM OT TMNA KOMMpeccopa, KOHAEHCATOPa,
pacyeTHbIX TemnepaTyp *KMAKOCTM U KOHAEHCaLuN.

COP = onn/me — OTHOLLEHMEe X0N0[0NpPon3Boau-
TENbHOCTU Ynafiepa B KUNoBaTTax K noTpebnsemon
MOLLYHOCTM 3NeKTpOoABUraTesiel B KMNoBaTTax npu
NONHOW Harpyske.

Mo cTaTUCTMKe, B CUCTEMAX KOHAULMOHMPOBaHUSA
3a BeCb nepuog 3Kcniyatauum xonoaunbHOM Malim-
Hbl BpeMA paboTbl NpW NOJIHOW Harpy3Ke cocTaBnAeT
okono 1 - 3%. OcTtanbHOe BpemMA MPOU3BOAMTESb-
HOCTb U 3PPEKTMBHOCTb M3MEHAIOTCA B 3aBUCMMO-
CTW OT BXOAHbIX MapaMeTPOB M Harpysku Ha 3aaHue.
Heobxognmo oTMeTUTb, UTo Ko3dpduumeHT COP He
oLeHVBaeT paboTy NpY YaCTUYHbIX Harpyskax uumi-
nepa.

MpodUNbHBIMU aMepUKAHCKMMK U eBPONENCKMMMN
opraHusauymammn 6b1IM co3aaHbl Y BBEAEHbI HECKOSb-
KO NnokKa3satesieil paboTbl MPY HEMOJIHbIX Harpy3Kax:

IPLV- Integrated Part Load Value (MHTerpupoBaH-
HblIi MoKa3aTenb 3PPeKTUBHOCTU NPU YaCTUYHbIX
Harpyskax),

ESEER - European Season Energy Efficiency Ratio
(EBpOMNENCcKMIn Ce30HHBIN NoKasaTeNib 3Heprosdpdek-
TUBHOCTMW),

NPLV - Non-standard Part Load Value (nokasatenb
3$PEKTUBHOCTM NPY YaCTUYHBIX HAarpy3Kax Npu napa-
meTpax BHe ctaHgapTa AHRI).

Paccmotpum anroputm pacuyera IPLV:

IPLV = 0,01A+0,42B+0,45C+0,12D, rpe

A = COP npu 100% Harpy3ke,

B = COP npwu 75% Harpys3ke,

C = COP npwu 50% Harpy3ke,

D = COP npwu 25% Harpyske.

(Qopmyna cocToUT 13 YeTblpex cnaraembix, rae nep-
BadA undpa — 370 MaccoBas fondA paboTbl ANA KaxKaoun
CTYMEeHW Harpy3Ku.

Mpy NOHMXXEHUM HapPYXHOW TemnepaTypbl n3Me-

KoHdepeHuma «IKo-

1 3HeprosddeKTNBHbIE
peweHna 8 OBuK

ot CARRIER»

HAETCA Harpyska Mo XONoAy Ha 3faHue, yunnep
paboTaeT npu HemonHOW Harpyske. TemnepaTypa
XMOKOCTU Ha KOHAEHCaTope, NocTynatwlas oT rpa-
OVIPEH, TaKXe 3aBUCUT OT TEMMepaTypbl OKpY»Ka-

jouiero Bosgyxa. [ina yyeta 3TUX M3MeHeHun 6binn
NPUWHATbI 32 OCHOBY pPAA (GUKCMPOBAHHBIX ycpen-
HEHHbIX 3HAUEHWI, XapaKTepusywWwnx N3IMeHeHuns
TemMnepaTypbl OKPY>KAIOLWEro BO3AyXa U XKUAKOCTU
Ha KoHAeHcaTope, npoduna Harpysku (puc. 1).

TABJINLA 1. CTAHAAPT AHRI 550/590

BecoBble K03 PpuLmeHTbl HenonHol Harpy3Kku npu pacyete IPLV

A 100 1 35 294
B 75 42 27 23,9
C 50 45 18 18,3
D 25 12 13 18,3

Hepoctatkom B pacuete IPLV aBnaetca 10, uTO
OH MMeeT pAfd npeponpefeneHHbIX NapameTpos,
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Harpyaka Ha 3aaHne (%)

Puc. 1

NaHHbIn npodunb ncnonbsyetca npu pacyete IPLV
LNA BCeX TUMOB 38aHNI

ARl npodhuni Harpy3ku 30aHua ana pacyeta IPLV

Temn. okp. Boaayxa (C)

Puc. 3.
Yvnnep 1 I

Yunnep 2

Yunnep 3 I

100

20

80

70

&0

Harpyakana ynnanepei [%)

2 3 4

YeTbipe TOMKM pacyeTa

KOTOpble HE YUMTbIBAOT OCOBEHHOCTW KOHKPETHO-
ro npoekrta. Tak Hanpumep, pacuyeT crnpaBeanus
TONbKO ANA OJHOrO Yniepa B CUCTEME, HE YUNTbI-
BaeT NOrofHble YCNoBUA B MeCTe PacrnonoXeHua
06beKkTa, KOHPUrypauuio 4YMiiepoB, U3IMEHEHUA
TemnepaTypbl XUAKOCTU KOHAeHcaTopa B 3aBUCU-
MOCTM OT Hapy»KHbIX TemnepaTyp, MCMonb3yeTca
ycpeaHeHHbIN npodunb Harpysku. lcxoaa ns atoro,
MOXHO CKa3aTb, YTO MOny4yeHHoe 3HayeHue [PLV
ONA KaX4oro WMHAMBUAYanbHOro nNpoekTa OyneT
HETOYHO OTpaXkaTb peasnbHY KapTUHY.

YTo6bl MaKCUMaNbHO NPUGAU3UTL pacyeTHble
JaHHble K peasibHbIM YCJIOBMAM, HEOOXOAUMO yuu-
TbiBaTb BAMAKOLWME HA HEro Ba)KHble COCTaBAAI-
wue:

— aKTyanbHble KiMMaTMuYecKue AaHHble MecTopa-
CMONOXeHNsA NPOEKTa;

— 0eNCTBUTENIbHBIN NPOQUIb Harpy3Ku, KOMYeCcTBO
YyacoB paboTbl;

— KOJIMYECTBO YMNINIEPOB W afiFOPUTM UX PErynpo-
BaHUS;

- paboTy aKoHOMal3epa (Hanuume cuctembl Gpu-
KYNUHra);

- noTpebnaemyio MOLHOCTb HACOCOB/rpaanpPeH.

Bce 3Ty acnekTbl NPUHMMAIOTCA BO BHUMaHWE Npu

100% Bin

o

- - - = 87.5%

o)
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20
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rd L 75%Bin
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2 yunnepa

4yunnepa 3.3%

3 yunnepa
‘ ’ 1 yunnep

1 yunnep
AoGaeneH K
CYLUECTBYHOLWNM
HECKONbKUM

Puc. 2.

KonnyecTtBo unnnepos B xnagoueHTpax: B 85% cNnyyaeB yCTaHOBIEHO

HECKOJIbKO Ynnnepos

oueHKe 3HeproapdeKTMBHOCTU C MCMONIb30BAHMEM
nokasarens SPLV.

TexHonorua pacyeta SPLV npuHumMnnanbHO He
otnnyaetca ot IPLV. OcHoBHOe pasnnume coctont
B nofxofe K mofenvupoBaHuo npoduna Harpysku
Ha Ynnanepbl — C y4eTOM UHANBUAYANbHbIX MPOEKT-
HbIX AAaHHbIX, BMECTO NPUHATUA YyCPEeAHEHHbIX, KaK
B cnyyae c IPLV.

Cratuctuyeckme MccnefoBaHMA MOKasblBaloT, YTO
6O0JIbLUMHCTBO XONOAUBHBIX LIeHTPOB 6a3npyloTca Ha
ABYX 1 6onee malumHax, 1 MULb B 14% NpoeKToB — Ha
ofiHol. Takmm obpa3om, pacyeT LenecoobpasHo BeCTU
C YYeTOM KONMyecTBa YMIEPOB 1 aNiroOprTMa X pery-
NIMPOBAHUA C M3MEHEHNEM HArpy3Ku Ha 3aaHue.

PaccmoTpum Ha npumepe (puc. 3) cywecTsyioule-
ro npoekTta paboTy B peasibHbIX YCIOBUAX TPEX UYMII-
nepos no 1400 kBT Ha ob6Lwyto HarpysKy, NpuHUMas
BO BHMMaHWe AeiCTBUTENbHbIN NPodub Harpysku,
MeCTHbIe MOrofHble YCNOBMA U aKTyasbHble Temne-
paTypbl BOAbl Ha KOHAeHcaTope.

Mpn MakcMManbHOWM Harpyske Bce TpuW uuanepa
paboTaloT ogHOBPEMEHHO (1), NPU CHUXEHUN Harpys-
KW XOMNOoAMWIbHblE MaWWHbI CUHXPOHHO Pa3rpy»KatoT-
CA O ToUKM (2) oTKNoUeHUsa yunnepa 3. 3atem oba
unnnepa BbIxogAT Ha 100% 3arpy3ky (3) n nocteneH-
HO pa3rpyalTcsa A0 TOUKM (4) OTKNOYeHMA Yunn-
nepa 2. Mpy MUHMMaNbHOWN Harpyske NOTPe6bHOCTb
B xonofe obecneumBaeT uunnep 1, pasrpykaacb
[0 Heobxogmmon npousBogutenbHocTn (5, 6). Ons
yNpoLeHna pacyeToB AMana3oH Harpysok Aenutca
Ha veTblpe cocTasnsawowmx: 100% BIN (nakeT) — 310
KONIMYeCTBO 4YacoB paboTbl uMnnepoB B AranasoHe
Harpy3ok 87,5 — 100%; 75% BIN - gna gmanasoHa
62,5 — 87,5%; 50% BIN — npna auana3oHa 37,5 - 62,5%
1 25% BIN - gna gnanasoHa 0 — 37,5% cooTBEeTCTBEH-
HO (puc. 3).

NTorosble pe3ynbTaTbl pacuyeta mnokasanu, 4To
Hanbonblee KOANYECTBO BpeMeHU (49%) unnne-
pbl paboTaloT B AmMana3oHe Harpysok 62,5-87,5%
(Tabn. 2).

TABJIULUA 2. PACYET SPLV
Harpyska Becoson Temne-
BIN X:ny K03 du- paTypa
LMeHT BOAbI

25% 0-37,5% 0%

CpaBHUBaA MoOJflyyeHHble 3HayeHuA, HarnagHo
BMAHO, UTO BeCOBble 3HaueHuA Harpysok IPLV n SPLV
CylWeCcTBEHHO oTnnyatTcA. TemnepaTypHbIi rpaduk
BOAbl Ha KOHAEHCAToOpe He aKTyasleH ANA peruoHa,
rae pacnonoxeH o6beKkT. Kak ye yrnomuHanoco,
IPLV He MOXeT rapaHTnpoBaTb TOYHbIX PacyeToB Nno
WHAMBMAYaNbHBIM [aHHbIM npoeKTa. lMonyyeHHbIN
pe3ynbtaT OyAeT, ckopee BCEro, MOXOX Ha HeKui
yCpeOHEHHbI MoKasaTeNlb, He OTpaawwun pewn-
CTBUTENBbHOCTU.

SPLV - 5mo uHOugudyaneHoe 0518 Npoekma 4yuci080e
3HaueHue 0719 npedcmasneHus CpeoHuUX nokasameneu
3hhekmusHOCMU NpU YaCMUYHBIX HAzpy3kax 4usnepd,
yyumelgaroujee KOMNIeKC Kpumepues Cucmems, 3Ha-
UeHUE KOmopo2o MAKCUMAneHO NPUBIUXEHO K peasib-
Hocmu

KAK PACCYUTDbIBATb SPLV?

KoHuenuma SPLV n3HavyanbHO paccmaTpurBaeT 60b-
LWoe KOSIMYEeCTBO WMCXOAHbIX AaHHbIX C NOAPOOHbIM
onvcaHvem NpoOeKTUpyemon cuctembl. TOYHOCTb
pacyeTa B KaXJOM KOHKPETHOM cjlyyae 3aBUCUT OT
obbema npefocTaBlieHHbIX AaHHbIX. Heobxognmo
3HaTb MOYacoBOW NPoduUb Harpysku, KOAMYeCTBO
1 TUMbI YNNNEePOB, NMOrOfHbIe YCIOBUA B MeCTe pas-
MeLeHus v np. Mpu TakoM KonnyecTse nepemMeHHbIX
HeobxoAnMo obpallaTbCA K KOMMbIOTEPHbIM MPO-
rpaMmam, CylecTBEeHHO YCKOpALWMM npoLecc pac-
yeTa (puc. 4, 5).

Ha cerogHAwHUM feHb komnaHua Carrier pacno-
naraet mowHbIM npunoxeHnem CSO (Chiller System
Optimizer) pna pacyeta u cpaBHeHUs 3ddekTuB-
HOCTW TMAPaBANYECKUX CUCTEM XOJIOAOCHabXeHus.
ba3a paHHbIX MporpamMmmbl COAEpPXKUT KaMmaTuue-
cKne napameTpbl 6onee 500 ropopoB Mo Bcemy
MUPY, B TOM UYUCSIe POCCUACKUX. [laHHble MOCTOAH-
HO [OMOJSHAIOTCA, MO3BONAA PaclWMpPUTb AManas3oH
npumeHeHusa. Mpy BBOAE NMapaMeTpPoOB MOryT ObiTb
BblOpaHbl pa3fivyHble NpeAycTaHOBNEHHbIe Npodu-
NN Harpy3oK 1 TUMbl 3aHNA NO QYHKLMOHANbHOCTMY,
WA MOXHO BPYYHYIO 33aaTb Harpysky no vacam.
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(BOAAHOE, BO3AYLWHOE OXNlaXAeHne), TN rpagupeH
(cyxme, MOKpble), Hanmuyre BCTPOEHHOro MAN BHeL-
Hero GpUKyInHra u gp. — BCe 3TV acneKkTbl OroBapu-
BaloTCA B Nporpamme.

Kpome pacueta SPLV, nporpamma cnocobHa cosfa-
BaTb pa3MyHble OTYETbl SKOHOMMYECKMX MOoKa3aTe-
nem cnctembl. Hanpumep, 3Has CTOMMOCTb KUioBaTTa
3M1eKTPO3HEePrum, MOXHO NpeABapuUTENbHO OLEHUTb
3aTpaThbl 3aKa3umMKa Ha Hee B NpoLiecce sKcnyaTaumnm
o6opynoBaHuWsA 3a noboi nepuop. He coctaBuT Tpyaa
nNpocuYnTaTh MOJIHYIO CTOUMOCTb 3/IEKTPO3HEPrun Ha
NPOTAXEHNUN BCEro cpoka paboTbl obopynoBaHuA C
yuyeToM 3aTparT Ha SKCMnyaTaumio. 3To NO3BONT CPaB-
HMBaTb 1 BblbMpPaTb Hanbonee SKOHOMMNYECKM BbIrOf-
Hble pelleHns eLle Ha 3Tane NpefnpoeKTHOM npopa-
60TKN. OTUETHI MPOrpPaMMbl YyIOO6HO MCMONb30BaTh Ha
neperoBopax ANA HarnAgHOro NpeAcTaBneHuA npe-
MMYLLECTB U HeAOCTaTKOB pacCMaTprBaeMblX CUCTEM.

Kak nokasbiBaeT onbIT MCMOJIb30BaHUA, NPOrpamma
CSO aBnAetca yAoOGHbIM WHCTPYMEHTOM ANA CpaB-
HeHMA BapuaHTOB cucTeM MO 3$PEKTUBHOCTM Ha
YaCTUYHbIX Harpyskax c nomoulpto nokasarena SPLV,
He3aMeHVMa NP COCTaBIEHMN CYMMApPHbIX TEXHUKO-
SKOHOMWYECKMX pacyeToB CUCTEMbI, pe3ynbTaTamu
KOTOPbIX MOTYT 6GblTb 3aMHTEPECOBaHbI Kak KOHEUHbIe
3aKa3umKU, TaK U KOHCANTUHIOBble KOMMAHUN.

CoTpyaHukn npepctaButenbctea AHI Carrier pac-
nonaratoT COOTBETCTBYIOLLEN KBannpuKaLen no noa-
roToBKE CPaBHUTENIbHOTO aHann3a 1 roToBbl OKa3aTb
copencTeue B BbIbOpe KOHLEMNUMU CUCTEMbI KOHAW-
LMOHNPOBAHWA AN1A WNPOKOFO CNeKTpa NpoeKkTos. M

Kievskaya str, 7, 113093, MOSCOW, RUSSIA

E-mail: ahi@ahi-carrier.ru

ropog — OpaH, ABCTpanus,
rpadviK Ha BECb eHb:
pabouve gHu, cy660Ta,
BOCKpeceHbe

Hazpysku
NMKOBaA Harpyska
Ha 3daHuve —
1680 KBT npu +36,4°C,
NMKOBaA Harpyska
Ha 3aaHme N°2 — 0 KBt
npun+10,0°C,
3KOHOMMSA Ha OTKPbITOM
BO3AyXe — HeT

AHanus napamempoe
TWN aHanm3a:
MOLLYHOCTb + CTOMMOCTb,
BK/OYAsA SHEPruio 4ns
Hacoca - Aa,
BK/OYAsA SHEPTruio 4ns
rpagupeH - aa

Cucmema 4yunnepos
(A) BO3gyLWHOE OxnaxaeHne
(B) BOAsAIHOE OXNaXkaeHue

JKoHOMUKa
>KM3HEHHbIN LMK — 25 ner,
MWHUManbHBIN YPOBEHb
noxogHoctn — 15%,
3neKTpryecKas sHeprua —
0,080%/ KBT/u,
3HepronoTpebneHune -
0,00$/KkBT
ras - 0,60$/THM
nap 10 000$/MMBTu

AIR CONDITIONING & HEATING INTERNATIONAL

Tel.: +7 (495) 937-42-41, Fax: +7 (495) 937-18-90
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3BAKYALIUA NIOAEN

Npy NoXape B BbICOTHbIX 3AaHNAX

UccnepoBaHne n nporHosnpoBaHe NoBeAeHNA N ABMMKEHNA nogen
npu 3BaKyauuu Npn no)kape B BbICOTHbIX 3gaHnAx (Poccus)

Tekct BAJIEPUI XOJILLEBHWKOB, a-p. TexH. Hayk, npodeccop AITIC MUYC PO, MICY PO, skcnept PUHKLD PO, BAH KYLPUH, agblonkT AITIC MUC PO

1. ®EAEPAJIbHbBIE 3AKOHbI POCCUU O
BE3OMNACHOCTU NIIOOEN B 3AHUAX

HoBoe Tbicauenetue B Poccun o3Hame-
HOBasIoCb NPUHATUEM cepun deaepanbHbIX
3aKOHOB 0 6e3onacHocTy, 6asupylowmuxca
Ha oueHKe purckoB. Hauano 6b110 nonoxeHo
npuHATemM 27.12.2002 r. ®epepanbHoOro
3aKkoHa N2 184 «O TexHM4YecKom pery-
NNPOBAaHUM», KOTOPbIV YCTaHABIUBAET, UTO
«TexHnyeckue pernameHTbl MPUHMMAlOTCA
B Lenax:

- 3alUTbI XKN3HU 1 3A0POBbA rpaXkAaH,
umyllecTBa GuU3MUECKUX 1 OPUANYECKNX
N, roCyfapCTBEHHOrO WM MyHUUMNasb-
HOrO UMYLLECTBa;

- npegynpexpaeHna encTtsuin, BBoasa-
wux B 3abnyxaeHue npnobpertateneri».

MprmeHnTEeNbHO K 06beKkTam CTpouTesb-
ctBa, ®epepanbHblii 3akoH N° 384 ot
30.12.2009 r. «TexHNYeCKNin pernameHT o
6e30nacHOCTN 3A4aHUIA N COOPYKEHUIA»
BblAgBUraeT (cT. 3 n. 6) TpeboBaHMA obecne-
YyeHus 6e3onacHoOCTU:

— NpW 3KCnayaTaumum B HOpMasbHbIX YCIo-
BUAX,

— MpwW yrpose onacHbIX NPUPOAHBIX MPO-
Lieccos,

— Npwu noxape.

CornacHo npoTokony Ne 1 ot 25.03.2010 .
coBelaHna pabouein rpynnbl NpencTaBu-
Tenen MunHUCTepCTBa pPervoHanbHOro pas-
BuTMA 1 MYC PO, paccmoTpeBLiero npoekT
HoBol pepakumn (DepepanbHOro 3ako-
Ha N2 123 ot 22.07.2008 r. «TexHU4ecKnun
pernameHT o Tpe6oBaHMAX MNoXKapHoI
6e3omacHOCTU» 1 HOPMaTKBHbIE JOKYMEH-
Tbl MO No)kapHol 6e3onacHocTy, 3adpurKcu-
poBaHoO peLleHue:

«2. B uensax ncknoyeHna gy6nmposaHma n
npoTuBopeyYns B LOKYMEHTaXx, ycTaHaBNMBa-
lowmx TpeboBaHMA noxapHon 6Ge3onacHo-
CTW, cYNTaThb LenecoobpasHbIM NpUMeHeHve
B KauecTBe JOKYMEHTOB, obecrneumBatoLmx
cobnopeHne TpeboBaHuin DepepanbHOro

3aKkoHa N2 384 01 30.12.2009 . «TexHnYecKun
pernameHT o 6e30MacHOCTU 34aHUN 1”
COOpPYXeHuin», CBOAOB NpaBun B obnactu
no»kapHon 6e30nacHOCT».

B uem e coOCTOUT KBUHTICCEHUMA MoXap-
HOM 6€e30MacHOCTM 3AaHWI  CornacHo
O3 N2 123 «TexHU4YeCKnin pernameHT o Tpebo-
BaHMAX NOXAPHOWN 6€30MacHOCTU»?

Cratba 6. «[loxapHas 6e30MacHOCTb
0b6beKTa 3alnTbl cuMTaeTca obecneyeH-
Hon, ecnun: 1) B NoNHOM o6beme BbIMoOJIHe-
Hbl 00si3aTefibHble TPeOOBaHWA MOXKAPHOW
6e30MacHOCTH, yCTaHOBJIEHHble deaeparb-
HbIMW 3aKOHaMWN O TEXHUYECKUX PerfiameH-
Tax; 2) MOMapHbIN PUCK He MnpeBblwaeT
JOMYCTUMbBIX 3HaUYeHW, YCTaHOBJIEHHbIX
HacToAWMNM defepanbHbIM 3aKOHOM».

[nA BbICOTHbIX, YHUKaNbHbIX 3[AaHUN 1
0C000 C/TIOXKHbIX 06BEKTOB PacyeT NoXKapHbIX
pUCKoB ob6s3aTeneH.

Crartba 79. «1. lHaMBMAayanbHbI Noxap-
HbIN PUCKB3AaHUSX. .. HE [OSIKEH NPEBbIWATD
3HauYeHNe OfHON MUSITIMOHHOW B FO4 Npu pas-
MELLEHUN OTAENbHOrO YenoBeka B Hanbo-
Nee yAaneHHowm oT BbIXOAa 13 3AaHNA TOUKe.
2. Puck rnbenu niogen B pesynbTaTte Bo3aei-
CTBMA OMACHbIX GAKTOPOB MOXapa AOSIKEH
onpeaenATbcA C yyeToM OGYHKLMOHMPOBa-
HUA cuctem obecrneyeHUss nNokapHom 6Ges-
ONacHOCTY 34aHNI.

Cratba 81. «2. BennuuHa nHansugyasnb-
HOrO MOXAPHOIo pUCKa B 3AaHMAX ... C
MaccoBbiM NpebbiBaHNEM ftOAEN, ... MOBbI-
LUEHHOWN 3TAaXHOCTK, a TakXe ... ¢ NnpebbiBa-
HMeMm AeTel 1 rpynn HaceneHua C orpaHu-
YEHHbIMW BO3MOXKHOCTAMU MepeaBUKeHNA
JomkHa obecneumBaTbCcA B MepBylo ouve-
penb CMCTEMON NpefoTBpaLLeHUa mnoxapa
N KOMMNEKCOM OpraHm3aLMOHHO-TEXHNYe-
CKMX MeponpuATUA.

3. Cuctembl NPOTMBOMOXKAPHOWN 3aWUTbI
3[0aHNI, COOPYXEHUN N CTPOEHUN AOMXK-
Hbl 06ecrneymBaTb BO3MOXKHOCTb 3BaKyaLmm
niogein B 6e30MacHy0 30Hy A0 HacTynneHns
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npenesibHO AOMYCTMMbIX 3HAUYEHWI ONACHbIX
$aKTOpOB NnoXapa».

Mpu saTOM:

Cratba 61. «2. ABTOMaTuuyecKune ycTa-
HOBKM MOXapOTYLEHNA [OMKHbl 0be-
cneuynMBaTb  AOCTMXKEHME OfHOW  Wnun
HEeCKONbKMX W3  cregylowmx  Ueneu:
1) nMKBMAaUMA Noxkapa B NomelleHun (3aa-
HWUW) JO BO3HWKHOBEHUA KPUTUYECKUX 3Ha-
YeHni onacHbixX GaKTOPOB MoXKapay.

Cratba 89. «14. DBaKyaUNOHHble NyTW He
JOJIKHbI BKtOUaTb NUQTbI, 3CKanaTopsl...».

Ona peanusauymm NONOXEHWN CTa-
Tou 79 Mpukasom MYC Poccum N2 382
ot 30.06.2009 r. yTBepkaeHa «MeTopuKa
onpepeneHnNa pacyeTHbIX BeNANYUH
NOXKapHOro pucka B 34aHUAX, COOpYXe-
HUAX U CTPOEHUAX PasINYHbIX KNnaccoB
dyHKUMOHaNbHOI nNoOXapHoOUl omnacHo-
cTI»®,

MeTogunka TpebyeT, uTOGbI 3HaueHue
pacueTHoin BeposATHocTn (Q ) BO3AeNCTBMA
onacHbix ¢akTopos noxapa (ODI) He npe-
BOCXOAMWNIO 3HaYeHVA HOPMATUBHOW BEpO-
ATHOCTWU (Q“E):

QB = Qn X (1- Ran) X (1- PM) X

xP x(1-P)< Q" = 1x10°¢, (1.1)
roe Qn— YyactoTa (BepOATHOCTb) BO3HUNKHO-
BEHVA MOXapa B 34aHUM B TeyeHue ropa
(cornacHo gaHHbIM NyHKTa 8 NpunoxeHns 1
MeToaukn B obuem cnyyae MoxeT ObiTb
MPUWHATO 3HaueHne Q = 4x107);
R_, - BEpOATHOCTb 3ddekTnBHOrO Cpabatbi-
BaHUS YCTAHOBOK aBTOMATMYeCKOro Mnoxa-
poTyLeHNs, NpUHUMaeTcA paBHon R, = 0,9
(n. 8)*%;
P . - BepoATHOCTb 3d)(])EKTVIBI-V|OI7I pabo-
Tbl CUCTEMbI MPOTUBOMOMXAPHOWN 3aLNTHI,
HanpaBfieHHOW Ha obecneyeHue Gesonac-
HOW 3BaKyauun nogen npu nokape:

P..=1-(-R., R )(1-Ryg, Rnus)' (1.2)
rae: R ;. — BEpPOATHOCTb 3dpdekTnBHOrO Cpa-
6aTbiBaHNA CMCTEMbI MOXKAPHOW CUMTrHanm3a-
umm (Ros" =0,8),

10w

20 n

m

P (togn)

T0

60

50

40

30

20

Reoys — YCIOBHAA BEPOATHOCTb 3GHEKTMB-
HOro cpabaTbliBaHUA CMCTEMbl OMOBELLEeHUA
niofen o noxape u ynpaeneHns Nx 3Bakya-
umein (R, =0,8),

Rpgs — YCNOBHas BEPOATHOCTb SGPeKTUBHO-
ro cpabaTbiBaHUA CUCTEMbI MPOTUBOAbLIM-
HOW 3aLnThbI (an =0,8).

Mpw 3HaYeHNAX STUX BENUYMH, MPUBELEH-
HbIX B CKOOKax MO CTaTUCTUYECKUM AaHHbIM
pa3pena IV MeToguku, paccuntaHHoe (1.2)
3HaveHve P =0,87;

Pnp — BEPOATHOCTb NMPUCYTCTBUS Niofen B
34aHUK, onpepfensemMas M3 COOTHOLWEHUSA
Pnp= t¢ynKu/24, roe t¢yHKu — Bpems HaxoxaeHusa
nogen B 3gaHnM B Yacax;
P_ — BEPOATHOCTb 3BaKyauum sofen, onpe-
JensieMas ycJIoBUAMM:
0,8xt, ~t, ecim t<0,8xt <t +t,

t, nt, < 6MuH
0999, ecnn t+1,0,8xt ut S6mun (1.3)
0,000, ecnnt >0,8xt. Mt > 6 MUH

P 6n o’

rae: t. - pacyeTHoe BpemA 3BaKyauuu
noaen, MuH;
t_, — Bpems Havana 3Bakyauuu, M1H;
t,,— BPEMA OT Hayana noxapa Ao 6aokMpo-
BaHMsA 3BaKyaLMOHHbIX MyTel B pe3ynbrate
pacnpocTpaHeHNa Ha HUX OMAacHbIX $aKTo-
poB noxapa (OOI1), umetownx npepenbHoO
JOnyCcTUMble Ans nofel 3HauYeHNs, M1H;
t - Bpems CyLleCcTBOBaHWUA CKOMIEHUN

K

)

nofen Ha yyacTkax nyTv (MNOTHOCTb JIIOACKOTO
MOTOKa Ha NyTAX 3BaKyaLuy MpeBbllaeT 3Ha-
yeHue 5 yen/m?, ocTuras 3HaueHun 9 yen/m?).

MpuBefeHHble faHHbIe MO3BOAAIT oue-
HUTb 3PDEKTUBHOCTb GYHKLMOHUPOBaHUA
cucTem obecrieyeHna nokapHown 6esonac-
HOCTU 3[aHuiA, Tpebyemyio NyHKTOM 2 CTa-
Tbu 79. Ecnn noxap npowvsoluen, cnefosa-
TENbHO, MEPONPUATUA N CUCTEMbI NacCcuB-
HOW MPOTMBOMOXAPHOWM 3aWnUTbl, HanpaBs-
NeHHble Ha NpefoTBpaLleHNe MoXapa, He
cpaboTanu. BepoAaTHOCTb 3TOro cobbITUA —
Q_=4x102

Takum obpa3om, BEpPOATHOCTb obecneye-
HUA 6e30MacHOCTM NiloAel TOMbKO 3a cyeT
CMCTEM NOXKapHOW 6e30MacHOCTM 3JaHuN
(P, = 0), paxe Npm ONTUMUCTAYECKNX OLIEH-
Kax (R__=0,9), coctagnsaet nnwb: Q_ = 0,0052
npu KPYrinocyToYHOM NpebbiBaHUK Nlogel B
3paHNN (Pnp: 1) n Q,= 0,002 npun ux npucyT-
CTBMM B 34aHNN He MHOrUM 6osnee 9 yacos
(Pnp: 0,385). OTO Ha HeCKONbKO MOPAAKOB
HUXe TpebyemMoro HopMaTMBHOIO 3HaYeHUA
Q" =1x10".

Ncxopa u3 3Toro, sBakyauua nwopen
npu no)kape CTaHOBUTCA MaHaueein AnAa
cobniogeHna Tpe6oBaHus (1.1), NOCKONbKY
BbINOSTHEHWEe BTOPOro ycnioBuA B (1.3) Ha Tpu
nopaaka yBenuumBaeT BeNUYMHY BepOAT-
HOCTW obecneyeHuns 6esonacHOCTU nogen.

Konnvecmeo
HAGAIOdeHT

f,5=258¢. 190 P70 350 430 510 550 L ©.

Puc. 2.1. Unnioctpayma pacnpoctpaHeHns OO
C HTepBanamu yepes 30 cekyHg (30, 60, 90 cek)
B KOpuaope anvHon 30 m

Puc. 2.2. Tpaduueckaa cxema nomeLeHuin npu
pasnnyYHoOW ffIHEe KOPUAOPOB

Pnc.2.3. AnHamuka pacnpoctpaHeHna OOI

B IECTHUYHOW KNeTKe yepes:

a) 30 ceKyHp nocne Havana noxapa, 6) 1 MuHyTY,
B) 2 MUHYTbI, I) 3 MUHYTbI

Puc. 2.4. Tuctorpamma pacnpegeneHusa BpeMeHu

tm B NMomeleHmn obbemom 17 500 m?

Ha ypoBHe 1,5m

Mpu atom cnepgyeT ob6patuTb BHMMaHue
Ha TO, uTo Tpebyeman BepoATHOCTb cboeB
B CUCTeMme «3BaKyauua noaen (tp+ tot)-
AVHaMmMKa noxapa (t, )» He 3aBucAwen ot
BONIM MPOEKTUPOBLUNKOB, AOKHA COCTaB-
natb: (1 - P) = 0,001. BepoATHOCTb xe
c60eB B «PYKOTBOPHbIX» CMCTEMAX Mpo-
TUBOMOXAPHOW 3awuTbl gocturaet O0,1.
BepoATHOCTb OTKa3a CUCTEM aAKTMBHOW
NPOTUBOMOXKAPHON 3alUTbl COCTABNAET:
(1-P )=013 (01 -R, ) =01 npu ontu-
MUCTUYECKUX OLeHKax, 0,5 — no AaHHbIM
ob6cnegoBaHuin). To eCTb, HaJleXKHOCTb 3Ba-
Kyauumn KaXporo OTAEeNbHOro 4enoBeka
JomkHa 6biTb B 100 pa3 6onee BblCOKOW,
yemM HafeXHoCTb 6e30TKa3HoM paboThbl
Ka)KJoro 3femMeHTa CyLecTBYOLWMX CUCTEM
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|6esonacHocCTb

NpOTUBOMOXapHOW 3awuTbl. lpu 3Tom
CUCTeMbl MPOTVBOMOXapPHOW 3aLUTbl — EN0
PYK UYefioBEYECKMX, a YEeNOBEK — MPOAYKT
npvpogbl 1 06LecTBa, HENOABNACTHBIX Pas-
paboTumkam denepanbHbIX 3aKOHOB O 6e3-
onacHoCTu.

Takoe nonoxeHue, Kak 6bl OHO HW GbINO
napafokcanbHo, npegonpenensetT Heo6-
XOANMOCTb BbICOKOrO YPOBHSI TOUHOCTU
ONMCaHWA NpPoOLIeCcCOB AMHAMUKK onac-
HbIX $aKTOpOB noxapa, noBefeHUA 1
ABUKeHUA niogeli npu 3BaKyauum - npo-
LleccoB, NMOABEPXKEHHBIX BIUAHMIO MHOXe-
CTBa TPYAHO YUNTbIBaeMbIX GaKTOPOB, ornpe-
LenaLLMX NX CTOXacTUYeCKylo npupoay.

2. PE3YJIbTATbl MOAE/IMPOBAHUA
AWHAMUKU ONACHbIX PAKTOPOB
MOMAPA

Pe3epB BpemeHu, KOTOpPbIM pacrnonaratT
noan ana 3Bakyauun, onpeaenaeTca Benm-
unMHOM t,, KOTOpas Mpu NPOEKTUPOBAHNM
COOPYXXEHWI YyCTaHaBNMBaeTCA B pe3ynb-
TaTe MOLENUPOBAHUA AWHAMUKMA OMACHbIX
dakTopoB noxapa. [JoctatoueH nv oH AnA
TOro, YTO6bI NIOAN CMOTNIN CBOEBPEMEHHO 1
6ecnpenaTcTBeHHO (6e3 06pa3oBaHMA CKO-
nneHui — t_ ) 3BakympoBaTtbca?

CratbAa 9 @epepanbHoro 3akoHa
N2 123 onpegenset: «K onacHbiM ¢akTo-
pam noxkapa, BO34eNCTBYIOLWMM Ha logen n
MMYLLEeCTBO, OTHOCATCA: 1) MNama U UCKPbI;
2) TennoBoW NOTOK; 3) NOBbIWEHHaA Temne-
paTypa oKpyatollein cpefbl; 4) NOBbILLEH-
HaA KOHUEHTpaLumA TOKCUYHbIX MPOJYKTOB
ropeHna u TEepPMUYECKOTO pPasfoXeHus;
5) NOHMXeHHaA KOHLUeHTpauusa KMciopoaa;
6) CHVXXeHVe BUANUMOCTH B AbIMY».

CoBepLIeHHO O4YeBMAHO, 4TO uYenoBse-
Ky ana obecneyeHus ero 6e3onacHoCTW
HEOOXOAMMO MOKMHYTH (t, ) MO0 yyacTok
MaplupyTa ero ABMXEHWA Ha rocnefoBa-
TesIbHbIX 3Tanax 3BaKyauuy 4o [OCTUXKEHUA
Ha HeM xoTA 6bl OfHUM 13 onacHbIX dakTo-
pOB Nno)kapa KpUTUYECKOro Ans ero 340po-
BbA YPOBHA BO34eNCTBUA (th). STnm onpe-
[enseTcs CBOeBPEeMEHHOCTb 3BaKyauuu.
Mo TepmuHonorum, NnpuHATon B MeTtoguke,
te,= L 3HauyeHune t, ¢ MPVHUMaETCA paBHbIM
0,8 th W, cnepoBatenbHo, t, = 0,8 th.

Ha nepBom 3Tane 3Bakyauuu nwoau
rnonagaloT B MOMELLEHUs, B KOTOPbIX Mpo-
NCXOOAT OCHOBHble W BCMOMOraTesibHble
byHKLMOHanbHble npouecchl, onpegense-
Mble Ha3HauyeHveMm 3paHuA. bnokuposaHue
BbIXOJa U3 MOMELLEHMNA MOXeT MPOU30NTU
UM B pe3ynbTaTe BO3HUKHOBEHUA B HeM
noxapa, Unmn us-3a AOCTUXKEHUA Nepen H1UM
(Kak npaBwWIo, CO CTOPOHbI KOPMAOpPa) Mnpe-
OenbHO AonyCTUMbIX KoHUeHTpauui OOIM.

«JBaKyaUMOHHbIe NyTW B npefenax nome-
LleHUs AOMKHbI obecneyrBaTb 6€30MacHyio
3BaKyauuo nogen yepes 3BaKyaLMOHHble
BbIXOZlbl U3 JaHHOTO NoMeLleHns 6e3 yueta
NpyMeHAeMbIX B HEM CPeAcCTB MoXKapo-
TYWEHNA N NMPOTUBOAbIMHON 3alnTbI»
[1, n.6.4]. 310 TpeboBaHue CHUI 6bino 06Y-
CNOBMNEHO, NO-BMAMMOMY, JOCTaTOYHO Oye-
BUAHON HU3KOWM HafeXHOCTbIO GYHKLNOHM-
POBaHMA CUCTEM aKTUBHOW MPOTUBONOXAp-
HOW 3aWuTbl 3JaHWIA, YTO U NOATBEPAUIN
ZaHHble MeToanKku.

MeTogurKa onpegeneHus pacyeTHbIX BeNU-
YVH MOXAPHOro prcKa AOMYCKAaeT MCNoJSib-
30BaHMe ANA MOAENMPOBaHWA AUHAMUKWU
OOl wnHTerpanbHOWM, 30HHOW WAN none-
BoM mopgenen. Kaxpasa n3 3Tux mopgenemn
ABMSAETCA BEXOW Ha MHOrOTPYAHOM MyTuW
NccnefoBaHUn  TePMOAUHAMUKM  MOXKa-
pa. Kak M3BECTHO, WHTerpanbHasi mMopesb
OMUCHIBAET U3MEHEHUA CPedHUX 3HAYeHUN
napameTpoB oOnacHbix GaKTOpPOB B Teuve-
HMWe BPEMEHN Pa3BUTUA MNoXKapa Mo o6b-
emMy nomeuleHus. B 30HHOI mogenn o6bem
NnomelLeHNa nopapasfaenseTca Ha 30Hbl Mo
BblCOTe (KaK NpaBuno, ABE), N ANA Kaxaon 13
HUX OMUCHIBAETCA ANHAMUKA CpedHuX 3Ha-
yeHuit OOI. Hanbonee nogpobHas nonesas
mogzenb anddepeHUpyeT NPOCTPAHCTBO Ha
3f1eMeHTapHble 06beMbI-KyObl U ONKMCbIBAET
AVHaMUKKY 3HauyeHnn OQIT B KaXKAOM M3 HUX.
CreneHb TOYHOCTM MONEBOW Moaenn 3aBu-
CUT OT BEJINUYMHDI SNIEMEHTAPHbBIX 0OBHEMOB,
T. €., OT Pa3MepoB AYeeK NPOCTPAHCTBEHHOW
ceTKW, ncnonbsyemon ana anddepeHuma-
uun obbema nomeueHus. LLinpokoe npak-
TMYECKOE MpPUMEHEHNEe MONeBOM Moaenn
CTaflo BO3MOXHbIM C Pa3sBUTMEM KOMMblO-
TEPHOW TEXHMKW, KOTOpas Mo3Bonunia npe-
Of0NIeTb CNOXKHOCTU €e MaTemMaTU4YecKoro
annapata U HeobXxoAMMOCTb BbIMOSIHEHUSA
MHOXECTBa pPacyeTHbIX onepauuin gns ero
peanusaumnn. CerogHsa e UMeTCA MHOro-
YMCNeHHbIe NPOrPaMMHbIe KOMMMEKChI, pea-
nmsylowme 3T Mogenu, U rpaMoTHbIN Nosb-
30BaTelb MOXET, He BAABaACb B TOHKOCTU
onmcaHuA CcyTn peanbHol anHamukn OOr,
NPUMeHNTb X AnA onpepeneHna: «Kakmm
Ke BpemeHeM (t_) pacnonaraet yenosek
ANA CBOeBpeMeHHON 3Bakyauun (t ) us
nomewieHNA B TOM U APYrom ciayvasx,
ecnn cucTtemMbl aKTMBHOW MpPOTMBOMO-
KapHOW 3alNTbl He PYHKLMOHMPYIOT?»,

3HayeHVA t_ NpU BO3HUKHOBEHNM oYara
no)kapa B NoMeLeHNAX pa3HoW naowaam
1 BbICOTbI B 3[aHUAX JIOOON CTeneHn orHe-
CTOVMKOCTM MPY PasfinYHbIX BMAAX roptoyent
Harpysky B HUX, pacCYMTaHHble MO WHTe-
rpanbHON, 30HHOW W MNONIEBON MOAENAM,
npusefeHbl B Tabnuue 2.1. Bo Bcex pac-
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CMaTpurBaeMbIx CJlyyasix BCe mofenu onpe-
AensioT NoTepio BUANMOCTA B AbIMY KakK
daKkTop, orpaHmumBawwWnn Bpema 6es-
onacHom 3BaKyauumw nioaen.

Wcnonb3oBaHue wHTerpanbHoOW mopae-
nn pekomeHpyetca MeTtognkon BBuAy ee
6onbluell NPOCTOThI, ANA NpeABapUTENbHbIX
pacyeToB M MPOCTbIX O6bEMHO-MNAHUPO-
BOYHbIX peLleHnin. OHaKo OHa COBEpLLEHHO
HeafeKBaTHO BOCMPOM3BOAUT M3MEHEeHUA
TepMOANHAMMNYECKON CTPYKTYypbl Moaenu-
pyemoro ob6bema C TeuyeHVeM BpPeMeHU U,
KaK cnefcTeue, AMHaMUKY onacHbiX ¢akTo-
pOB MoXKapa Npwv ero pasBUTUN.

[aHHble Tabnuubl 2.1 MOKa3blBalOT, YTO
3HaveHnsa t paxe AnA npocrenwmnx
Mopaenupyembix 06bemMoB, NosyyeHHble
Mo VHTerpanbHOW MoAenu, B HeCKONbKO
pa3 oTANYallTCA OT 3HauyeHuii noneBoi
Mopenu, No3Tomy ee 1CNosb3oBaHue Tepsa-
eT CMbIC Jaxke AnA npefBapuTeNibHbIX pac-
YeToB.

Bce nocnenytowne pesynbraTbl NONYyYeHb
rno nonesoun mopenu [2].

Mpy BTOpPOM CuUeHapuK pa3BUTUA MoXapa
Ha 3TaXke: NoXKap B cocefiHeM MOMeLLeHNN,
unncTpaumm anHammkn O®M (pucyHok 2.1)
N reoMeTpuyeckme cxembl Mogenvpyemoim
CUTYauMn MpU HanMumMmn Kopuaopa pasnny-
HOW ANUWHbI NpYBefeHbl Ha PUCYHKe 2.2, a
MoNyyeHHble 3HaueHUA t  AnA paccmaTprsa-
eMblX MomMeLleHun — B Tabnuue 2.2. B nocnen-
Hem cTtonbue Tabnuupl 2.2 ykasaHo 3HauyeHne
ts — BPeMA ONOKMPOBAHWA BO3MOXHOCTM
BbIXOAa M3 Kopuiopa (BToporo 3Tana 3Ba-
Kyauumm) B NeCTHUYHYIO K/eTKy (Ha TpeTun
3Tan 3BaKyauum) onacHbiMu Gaktopamu us
ouara nokapa, PacrofioKEHHOro Ha 3Taxe.
Bo Bcex pacCcMOTpeHHbIX Ciiyyasx rnepBbiM
6nokupyoWwmm GakTopomM noxapa ABnAeTcA
AblM: noTepA BUANMOCTI.

Bbixop € 3Taa B NECTHUYHYIO KNeTKY,
Ha TpeTuin 3Tan 3BaKyaLuu, MOXeT ObITb
3abnoknpoBaH He Tonbko OQI, pacnpo-
CTPAHALMMNCA NO 3Taxy Moxapa, HO U
onacHbiMK ¢daKTopamu, nonagawwmymm B
Hee 13 oyara noXkapa Ha HUKe PacroNioXKeH-
HOM (Hanpumep, nepBom) 3Taxe. InHammka
pacnpocTtpaHeHna ODI B neCTHUYHOM KneT-
Ke 3aBMCUT, KOHEYHO, OT MHOTUX $paKTopOB,
1 Npe)kae BCero oT Toro, 3aAblMsiAemasn oHa
unu Het. Ha pucyHke 2.3 npounntoctpupo-
BaHa AVHaMMKa pacnpocTpaHeHus AbiMa no
O0ObIYHON NECTHUYHOWN KNIeTKe C OKOHHbI-
MU npoemamu B cTeHax (/11) Ha npumepe
AEBATVITaXHOro 3aaHuna obwexnTtna. Mpu
MOAENNPOBAHNM CUMTANIOCh, UYTO MOXap
npowsowen Ha 1-m 3Taxke. 3aecb 3BaKyauuma
Nlofen ¢ NepBOro 3Taxa 3faHna yepes Tpa-
OVLVOHHBIY BbIxoA 6MI0KMPOBaHa NoXapom

TABJINLA 2.1.

3HAYEHWNA HEOBXOAWMOIO BPEMEHU 3BAKYALUU NIOAEN (T

HB’

ONMPEQEJIEHHBIE NO UHTErPAJIbHOW, 30HHOI U NOJIEBOV MOAENAM

CEK) U3 NOMELLEHUIA,

CTeneHb OrHeCTOMKOCTYN 3AaHUA N BUA
TUMOBO ropioyeil Harpysku

t ; B 3aBMCMMOCTM OT NNOWAAN t,; B 3aBMCUMOCTH OT Nowaan
nomewyeHuns (m?) nomewyeHuns (m?)
Mopenb noxapa
BbicoTa nomelyeHusa 3 m BbicoTa nomewyeHus 3,3 m

10 30 50 70 10 30 50 70

WHTerpanbHas 13 19 24 26 15 22 25 30
30HHaA 20 40 55 68 22 43 60 75
MNonesas 28 32 46 54 30 34 48 60
WHTerpanbHas 4 5 6 7 4 6 7 8
30HHas 9 17 22 26 10 19 24 29
MNMonesas 10 11 15 17 11 12 16 21
WHTerpanbHas 13 19 22 25 14 21 25 27
30HHasA 15 27 36 44 16 30 39 48
MNonesasa 26 29 38 44 28 33 42 50
WHTerpanbHas 21 30 35 40 22 33 39 43
30HHas 27 39 54 67 32 42 59 74
Monesas 40 46 60 67 42 49 66 75

B ero BecTn6ione, NO3TOMy NOAN BbIHYKAe-
Hbl ABUraTbCA Yepe3 NIeCTHUYHbIE KNeTKW,
nmeloLmne HenocpeaCTBEHHbIN 3BaKyaun-
OHHbIN BbIXOA HapyXy. [lnHammKa pacnpo-
ctpaHeHna OOl No NeCTHUYHBLIM KNeTKam
TaKunX 3gaHuin 6yaet uMeTb CBOIO cneLmpuky
B KaXX[OM KOHKpEeTHOM cny4yae, HO obuiee
npefcTaBneHne O MOPALKe 3HAYeHWn t B
NeCTHMYHOW KNneTKke nepej BbixogaMu C
3TaXkel AaloT AaHHble Tabnuubl 2.3.

OTOT NpUMep MMeeT AeMOHCTPALMOHHbIN
XapaKkTep, NOCKONIbKy no Hopmam Poccun B
3[aHuAX BbicoTon 10 1 6onee sTaXkel JONXK-
Hbl MPUMEHATbCA He3afbiMnAemble necT-
HWUYHble KneTkn Tmnos: H1 — ¢ nepexogom
C dTa)ka 4Yepe3 BO3AYLWHYIO 30HY, H2 - ¢
noAnopoM BO3AyXa B JIECTHUYHON KIeTKe,
H3 - c nognopom Bo3gyxa B TamMbyp-LuUio3
nepepn NecTHUYHOM KneTkow. Ho paHHble
3TOro npumepa MO3BONAKT MOHATb CUTY-
auuto, Kotopaa CO3[aeTcA B JIECTHUYHON
KNeTKe BepTuKalbHbIX MPOTUBOMOMapPHbIX
OTCEKOB MHOFO3TaXHbIX W BbICOTHbIX 3fa-
HWW, KOrga MNPOWUCXOAUT OTKa3 CUCTEMbl
NPOTMBOABIMHOM 3aLUUTbI (Rnns = 0,8 nnn
R, X Rnns = 0,64) nnn mopenb, NpuHATan
npu ee NPOEKTUPOBAHWM, HE COOTBETCTBYET
peanbHOCTN.

EcTb OCHOBaHMA COMHEBATbCA B KOPPEKT-
HOCTU MopjenupoBaHuA aAnHamukun OO B
He3aabIMAAEMbIX JIeCTHUYHbIX KeTKax,
NOCKONbKY BenMyMHa Mnojnopa BO3Ay-
Xa Ana obecneyeHna HeszagbIMIAEMOCTU
NEeCTHUYHOW KNeTKn onpepensaeTca nmcxona
13 cnepgylouwen mogenu. «[na 3sawmuwae-
MbIX NEeCTHUYHbIX KNIE€TOK HWXHee 3Hauye-
HWe M36bITOYHOro AaBneHuA cnepyet Mpu-
HUMaTb C YYeTOM COBMECTHOrO AencTBuA
NPUTOYHON W BbITAXKHOM MNPOTUBOLLIMHON
BeHTUAAUMKN. Mpn 3TOM pacyeTHoe nono-
KeHMe ABepen 3alMaemblX NeCTHUYHbIX
KNeToKk HeobxoguMmo npeaycMaTprBatb B
coyeTaHMN «OTKpbITas ABepb Ha YpoB-

He 3TaXa no)kapa M 3aKpbiTble ocCTalNb-
Hble ABEpU» UM B COYETaHUN «OTKpbITas
ABepb Hapy>XHOro BbiXxoAa N 3aKpbiTble
ocTanbHble gBepu» [3]. OTcioga BMAHO, YTO
aBTOPbl 3TON MOAENN CYMTAIOT, YTO dBaKy-
auua noaen NPorcxoanT TONbKO € OAHO-
ro sTa)a 3laHMA, N OHa 3aKaHYMBaeT-
CA Ha DTOM dTa)ke npexae, Yem nepebiin
N3 3BaKyMpYyHOWNXCA Nlofaein oTKpoert
ABepb HapyXXHOro Bbixoaa. Takaa Mofenb
B nopaenAowem 6oNbLINHCTBE CllyYaeB He
COOTBETCTBYET MNPUHATON cucTeme opra-
HM3aUMW WK, BO3MOXHO, GECKOHTPONbHO
opraHusyloLlenca ssakyaLnm: oHa nponcxo-
AUT OQHOBPEMEHHO CO BCeX UK GOMbLUINH-
CTBa 3Taxel (OfHOBpPEeMeHHas 3BaKyauwus).
CnefoBaTenbHO, B Hannune OKaXeTcA He
TONbKO «OTKPbITasa ABEPb Ha YPOBHE 3TaXka
noxapa», HO 1 OfHOBPEMEHHO OTKPOITCA
[BEPW Ha BONbLUNHCTBE JPYrUX STaxel; npu
3TOM ByfeT ¥ «OTKpbITas ABEPb HapPyKHOTO
BbIxofAa». OueBMAHO, YTO TakaA (peanbHasn)
cuTyauma TpebyeT u ApYron pacyeTHON
mopenu.

JaHHble, NnpuBefeHHble B Tabnuuax 2.1 -
2.3, noKasbiBalT BeCbMa OrpaHu4YeHHbIN
pesepB BpemMeHU ANA CBOeBPeMeHHOW
3BaKyauum niogei Ha KaXKAom U3 ee 3Ta-
noB. [1pn 3TomM pacnpocTpaHeHre onacHbIX
$aKTOpPOB MoXKapa onncbiBaeTCA Kak Aetep-
MWHUPOBaHHbIA npouecc. CTpemneHne K

TABJINLA 2.2.

[eTepMUHNPOBAHHOMY onucaHuio (13-3a
€ro NpoCTOTbl) TPAAULIMOHHO, HO KOrAa Hop-
MaTmBamy TpebyeTcs TOUYHOCTb MPOrHO3M-
poBaHuA ¢ BepoATHOCTbI0 0,999, OHO CTaHo-
BUTCA He[OCTaTOYHbIM, MOCKONIbKY Bpems
HacTynneHna npeaenbHO [ONYCTUMbIX ANA
yenoBeka 3HaueHuin OOl onpependaeTca no
pe3ynbraTam pacyeTta SiMlb OAHOW MOAenu
NX pacnpocTpaHeHus.

JKcnepuMeHTaNnbHaa NpoBepka mogenen
AvHamunkn OOIT, Koraa ncxopHble AaHHble
ANA TeopeTMyecKMX pacyeToB COBMajaloT
C WCXOAHBIMW AaHHbIMU B JKCMEpPUMEHTe,
Nno3BoNAeT CyAUTb TONbKO O KOPPEKTHOCTU
camon mogenu. lMpu pelleHnn ke BONpPoCcoB
obecneyeHns 6e30MacHOCTV NoAen CTouT
3afiaya He TONMbKO NpPaBWIbHO BOCMPOM3-
BECTM [MHAMMKYy npouecca Mnpu 3afjaHHbIX
YCNOBUAX, HO TaK»Ke CMPOrHo31MpoBaTh BO3-
MOXKHYIO CUTYaLMIiO NPU BEPOATHbIX Bapwu-
aumnAX peasnbHbIX YCNOBUIA, 3aBUCAWKMX OT
MHOXeCTBa M3MeHalWmMXxca GakTopoB U
KOMOVHaumin mx coyetaHuin. CtpemneHnem
n3bexatb ownbKN NMpuM HOPMMPOBaHWK t
B CTOPOHY YBeNMYEHWA 3TOro nokasaTe-
nA ob6bACHAETCA TO, UTO pacyeTHoe Bpems
HacTynneHna npeaesibHO AONYCTUMBIX (Kpu-
TUYeCKnx) 3HayeHnn OOMN - t,— YMHOXaeT-
cA Ha KoappuumeHT K = 0,8, Hanpumep, Kak
B Hay4yHO-McciefoBaTenbckon pabote [4].
OpHako ana Toro, Yyto6bl 060CHOBAHHO NpU-

MOMEHT OOCTUXKEHUA T . B KOPUAOPE NEPE[ BbIXOAAMU U3 MOMELLEHNN

AnuHa Kopugopa
(3KBMBaNeHTHbI1 06bem

MomeHT HacTynneHus t_, cek, (nonesas mopennb)

B ABEPHOM rnpoeme Bbixoaa

cocepHero nomeileHus) 13 nomeLeHNA "3 coceiHero 13 kopuaopa
Ha NECTHNYHYIO
C ouarom noxapa nomewyeHus
KneTky
0m 40 66 52
20m 50 97 81
30m 50 110 92
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HUMaTb 3HauyeHue 3Toro Ko3doduumeHTa,
Heo6x0AMMO 3HaTb pacnpefeneHmne cinyyan-
HOV BENIMUMHBI t, , 3aBUCALLee OT ee incnep-
am O Zth, KOTOpas He OCTaeTcA MOCTOAH-
HOW ANA PasnnYHbIX CUTYaLUIA.

CnyvaliHble dakTopbl, BhAvALLWME Ha
napameTpbl OQI, MOXHO nogpasfennTb Ha
[Be rpynnbl: CBOMCTBA MOKapHOW Harpys-
KN 1 BHeLWHne ycnosua. KonnyecTBeHHbIN 1
KaueCTBeHHbI COCTaB MOXKapHOW Harpysku
B peasibHOM CMTyaL M MOXKeT OTIMYaTbcA OT
pacyeTHOW Aake ANA OLHOTUMHBIX 06bEKTOB,
yTO 1 onpeaenseT ee ClyyalHbIN xapaKkTep.
Tak HanpumMep, AaBHO 3KCMepUMeHTanbHO
nokasaHo [5], uTo Ans KOMOMHMPOBAHHOM
NoXapHoW Harpy3Kkm abiIMoobpasytoLas cro-
cobHocTb ], onpepenaeTca no dopmyne:

a. = 2 OM/ M, (2.1
roe: K — KonmyectBO KOMMOHEHTOB Noxap-
HOW Harpysku,

M, - BeC i-ro KOMNoHeHTa NOXapHOW Harpys-
Ku,

M, - Bec Bceit NoXapHOW Harpysku,

[, - nbimoo6pasytowas cnocobHocTb i-ro
KOMMOHEeHTa.

M3 3Ton dopmynbl oyeBUAHO, YTO MOKa-
3atenb [l HaxopmtcAa B MPAMON Konuye-
CTBEHHOI 3aBWCUMOCTU OT MHOroob6pasus
BO3MOHbIX COYETaHUN KOMMOHEHTOB BCeN
NoKapHOWM HarpysKu.

O HeogHO3HAYHOCTWM CBOWCTB MaTepua-
JIOB MOXapHOWN HarpysKkun CBUAETENbCTBYIOT
JaHHble NX XapaKTepUCTUK, NoslyYeHHble 13
pasnnyHbIX ONyONMKOBaHHbIX MCTOUYHMKOB,
KOTOpble NOKa3bIBaloT, YTO CBONCTBA OQHOIO
N TOro e MaTepuana CylecTBeHHO M3Me-
HAIOTCA B 3aBMCMMOCTMN OT ero arperaTtHoro
cocToAHNA, 06paboTKK, pa3meLeHnsa 1 T. M.
Tak Hanpumep, MoxeT 6blTb paccMoTpeHa
TUMNWYHAA ANA BbICOTHbIX ODUCHBIX 3AaHNIA
(® 4.3) noxapHaa Harpyska, coctosALwan 13
mebenun, KHur n 6ymarn. Huswasa Tenno-
TBOPHaA CNocoOHOCTb TaKoOW MOXKapHOW
Harpy3sKku MoXeT ObITb NPUHATA NOCTOAHHOM

TABJINLIA 2.3.
BPEMSA BJIOKUPOBAHMWA 3BAKYALIMOHHbIX BbIXOAOB C 3TAXKEW B OHY
13 NECTHUYHBIX KIETOK HA MPUMEPE 9-3TAXKHOTO 3[JAHUSA OBLLEXUTUA

QP =13 400 k[ Kr'. Takxe MOCTOAHHBIMM
NPUHMMAIOTCA 3HauyeHuA: KoddduumeHTa
nonHoTbl cropanua 7] = 1, koadduuymen-
Ta NoTepb Temna Ha Harpes OrpakAaloLymx
KOHCTpYKUWniA @ = 0,55, 3MNMpuyeckoro
KosddurumeHTa nprBeeHNA cpeaHeobbem-
HOW TemnepaTypbl K YPOBHIO pabouer 30Hbl
& = 1,3, BbicoTa paboyeit 30Hbl h = 1,5m,
KpUTUYeCcKoe 3HauyeHWe TemnepaTypbl Ha
ypoBHe paboueil 30HbI t, = 343K. B Kave-
CTBe C/lyyaliHbIX pacCMaTpuUBalTCA TONbKO
fiBe BeJINUMHbI: TMHEHaA CKOPOCTb BbIFO-
paHua V1 MaccoBas CKOPOCTb Bbiropa-
HUA l/le'. PacnpepneneHne BepoATHOCTU
3HaYeHUN B UHTEepBasiaXx MX BO3MOMHbIX
n3meHenun V. [0,02mc’; 0,07mc’], ¥/ |
C [0,003krmc’; 0,012 Krm2c'] NpuHATO
paBHOMepHbIM. [Tpy nomoLu reHepaTopa
cylyyanHbIx yncen npoussoautca 300 pac-
yeToB (peanu3sauuni) Npu 3HaYEHUAX V. on
Y/, BbI6MPaeMbIX 13 yKa3aHHbIX NHTepP-
BaslOB UX BO3MOXHbIX U3MeHeHUN [6].

Ha pucyHke 2.4 npefcTaBieHa ructorpam-
Ma pacnpepeneHna MJIOTHOCTM BEPOATHO-
¢t 3HayeHunn OO, nonyyeHHasa B pe3ynb-
TaTe pacyeToB. B gaHHOM cnyyae onacHbIM
bakTOopoM noxapa, AOCTUraoLWUM NepBbIM
npepesibHbIX 3HaYeHWU, OKa3blBaeTCA TeM-
nepatypa Ha ypoBHe paboueli 30Hbl.

Kak BugHO 13 pucyHka 2.4, pacripegene-
HKe MNOTHOCTUN BEPOATHOCTEN 3HaUEHNI tKp
acCMMMeTPUYHOe, MMeloLee MUHMManbHOe
3HayeHne min t,= 192¢ n maTemaTnyeckoe
oxugaHve m(th) = 318c¢. Ecnm e npownsse-
CTN AeTePMNHUPOBAHHBIA pacyeT BpeMeHU
t , PV CPeAiHNX 3HaueHNAX V. =0,045mc" n
v,.= 0,0075 Krm2c’, To nonyunm: t, =322
1, COOTBETCTBEHHO, t = 258¢. Kak BMAHO,
3TO 3HayeHue t  6onee yem Ha TpeTb Mpe-
BbILIAET BO3MOXHOE 3HaueHue t 1, cnefjo-
BaTeJIbHO, 3HAUMTENbHO 3aHMXaeT ypoBeEHb
onacHoctu Bo3saencteus OQI1, BBoas Tem
cambiM B 3abnyxpeHue n pa3paboTumkoB
CUCTEM aKTVMBHOW NPOTUBOMOXaPHON 3aLLu-

w3 34aHMA 542 H.a. 500 H.a. 105
2 807 H.a. 683 H.n. 127
3 H. o H. a. 904 H.a. 132
4 H.Ao H.a. H.n H.a. 135
5 H.n H.a. H.n H.n. 140
6 H.Ao H.a. H.n H.a. 145
7 H.n H. a. H.n H.n. 184
8 H.n H.n. H.n H.g. 278
9 H. o H.n. H.n H.na. 244

MpumeyaHue: 3gechb H. A.(HeT AaHHbIX) — 3a BpeMA MoAeNnMpPOoOBaHMA NpeAesibHO JONYCTUMOEe 3HaueHne
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Tbl, U UX MOTEHLMaNbHbIX NpuobpeTaTenen,
1 nonb3oBarenen.

MpvBeaeHHbIN NpUMep NOKasblBaeT, YTo
MOMbITKM MHTEPNPETMPOBaTb BBeAeHVE KO-
duupreHTa 0,8 K pesynbTaTam pacyeTta AMHAMM-
k1 OOl Kak AeTepMUHNPOBAHHOIO NpoLecca
He KOMMEHCHPYIOT OTCYTCTBME MOAENNPOBa-
HWA ero AeNCTBUTENbHON CTOXaCTUYHOCTHU.

[laBHO TakXe nokasaHo [7], UTo He MeHee
3HauMMoe BAMAHME Ha npouecc pacnpo-
ctpaHeHna OOl okasbiBaloT Bapuauun
napamMeTpoB BHeLWHMX (@TMochepHbIx) dak-
TOpOB. YueT BaprabenbHOCTU BHELIHWX BO3-
[AENCTBUIA CTaHOBUTCA OCOOEHHO aKTyaslb-
HbIM CerofHs, Korga yctaHoBneHo [8] Bnu-
AHVe TpPaBUAVMHAMUYECKNX BO3MYLLEHUA B
OKOJI03€MHOM KOCMNYECKOM MPOCTPaHCTBE
Ha Koneb6aHVA MaKCUManbHbIX U CpefHecy-
TOYHbIX TEMMNEpPaTyp, CyTOYHOrO KONMYecTsa
0CafIKOB, CPEAHECYTOUYHOW CKOPOCTY BETpa
1 BNAXHOCTU, NPMBOAALNX K 3HAUMTESIbHO-
My MPEBBILEHNIO X HOPMUPYEMbIX 3Haue-
HUI. Bo3HuKatwme exerogHo ¢ XX Beka B
Pa3HbIX pPernoHax 3eMHOro wWapa npupog-
Hble KaTaKnv3mbl MOATBEP)KAAOT BO3pac-
TaloLWYy SKCTPEMasibHOCTb BHELHUX BO3-
[eNCTBUIN Ha BbICOTHbIE 31aHNS.

PE3IOME
Takum 06pa3oM, MOXKHO KOHCTATUPOBATb,
YTO rocCyfapCTBeHHble opraHbl Poccuinckon
Qepepauny NPUHSANN PAR HOPMATUBHbIX
JOKYMEHTOB — TEXHUYECKUX PerfnameHToB,
HanpaBfieHHbIX Ha MoBblleHWe 6e3onac-
HOCTW Jilofel, HaxXoZAWMUXCA B 3[4aHMAX U
COOPYXKEHUAX, — KOHEUHbIX NpoAyKTax fes-
TENbHOCTW aPXUTEKTYPHO-CTPOUTENIbHOTrO
KOMMJieKca CTpaHbl. PeweHne nocrtaBneH-
HbIX B 3TUX JOKYMeHTax 3ajau npuobpertaeT
0Ccobylo aKTyanbHOCTb B CBA3WN C pa3Bep-
HYBLUMMCA MO BCEW CTPaHe CTPOUTENIbCTBOM
MHOTO3TaXKHbIX 3[aHUI BbiCOTON Gonee 75 m
(kateropua lll no knaccndumkauum CIB) un
BbICOTHbIX 3f4aHuUN (BblcoTon 6onee 100 m).
B TO e Bpems M3BECTHO, YTO «MO AaHHbIM
CTaTUCTVKK, Jona normbwmx Ha 1 noxap B
3aHN BbICOTOW Honee 25 sTaxeln B 3—4 pasa
BblLLE MO CPABHEHMIO C AOMAMU BbICOTOW O
16 aTaxken. Kpome TOro, B 34aHUAX BbICOTOWN
6onee 100 meTpoB 50% ntogel He B COCTOS-
HMM BbICTPO €ro NOKMHYTb 13-3a GU3nyeckom
YCTanocT Mpu crnycke no nectHuuam» [9].
OueBunaHo, He 6e3 yyeTa 3T0ro dakTopa dpop-
MUPYeTCA HeraTVBHOE OTHOLUeHWe ropop-
CKOrOo HaceneHus CTpaHbl K CTPOUTENbCTBY
BbICOTHbIX 3[aHWIA: PUENTOPCKME OMNPOCHI
MOKa3bIBaloT, UTO «B BbICOTHbIX JOMaxX XOTeNu
6bl XNTb He 6onee 7% MockBuyein» [10].

[nA 06beKTNBHOW OLEHKM YPOBHA 6e3-
OMacHoOCTU niojen B MNPOEKTUPyeMbIX

N 3KCnnyaTupyembix Ob6beKkTax npuHATa
«MeTogunKka onpeaeneHna pacyeTHbIX Benu-
UVH MOXapHOro puUcKa B 3[aHUAX, COOPY-
XKEHMAX N CTPOEHUAX Pa3fINYHbIX KNaccos
bYHKLMOHaNbHOW NOXKapHON OMAaCHOCTUY,
B KOTOPOW BMepBble NpuBefeHbl CTaTUCTU-
yeckue JaHHble 0 HaJeXHOCTU GYHKLNOHN-
pPOBaHUA CUCTEM aKTVMBHOW NMPOTUBOMNOXap-
HOW 3awuTbl. AHaNM3 AaHHbIX MOKa3blBaeT,
YTO MPU CYLEeCTBYIOWEM CEFrOAHA YPOBHE
HafeXHOCTN  PYHKLMOHMPOBAHMUA  3TUX
CUCTEM BEPOATHOCTb BO3AENCTBMA ONACHbIX
dakTopoB noxapa coctasnseT Q = 0,002 -
0,0052 npu Tpebyemom OeflepanbHbiM 3aKo-
Hom N2 123 ee 3HayeHun Q" = 0,000001.
MostoMy Ana opraHuM3auum sBaKyaumm u3
BbICOTHbIX 34aHNI HEOBXOAMMO MCKaTb CMOo-
cobbl obecrneyeHna 6e30MacHOCTU Haxoan-
WMXCA B HUX Nlogen npu 4ypesBblyalHbIX
CUTYyaumsax, B YaCTHOCTW, NPY Noxape.

PaspaboTaHHble B nocnegHve pecatue-
TUA MOJENN AUHAMUKM OMacHbIX GpakTopos
noapa 1 nx KoMnbloTepr3aLma NO3BONAIT
[OCTaTOYHO OMepaTUBHO OLEHUTb Bpems,
KOTOPOe, B C/lyyae oTKasa CMCTeM NPOTUBO-
NoXapHOM 3alnTbl, OCTaeTCA y nofen ana
TOoro, 4tobbl 6e30MacHO MOKUHYTb MoMe-
LeHne, 3aTem 3Tax, 3AaHve. 3T mogenu
He YUYMTbIBAOT CTOXaCTUYHOCTU PeanbHoro
npotecca pacnpoctpaHeHusa OOl n nosto-
My fatoT B 60MbLWIMHCTBE ClyYaeB 3aBbllLeH-
Hble 3HauyeHVA BpemeHU, JONyCTUMOro And
3BaKyauun nogei. Ho gaxe 3t «ontumm-
cTUYecKue» pesynbTaTbl pacyeToB TpebyloT
OLEHKM NCMXOPU3NYECKNX BO3MOXKHOCTEN
niofilel CBOeBPEMEHHO 3BaKyMpoBaTbCA U3
3haHMA B 30HY 6e3onacHoctu. Mpu 3TOM
cnepyeT yunMTbiBaTb, UTO pacyeTHasa Mofenb
NPOTUBOABIMHOW 3aLYMNTbl OCHOBHbIX TUMOB
NeCTHUYHbIX KneTok (H2, H3) BbICOTHbIX 3Aa-
HUA 3a cyeT co3faHMA nopanopa BoO3jyxa
ABNAGTCA «MAEaNNCTUYECKON» MpPU OJHO-
BPEMeHHON 3BaKyauun no Hum. Ho paxe
npu 3BaKyauuu nofen TONbKO C OAHOro
3Taxa 34aHMA (Ha 4YTO M paccymTaHa 3Ta
naeanucTyeckaa MoOpAesb) HU3KWUA ypo-
BEHb Hale>KHOCTW NPOTMBOAbIMHOM 3aLUNTbI
(an = 0,8) B couyeTaHMM C Masoll Bepo-
ATHOCTbIO 3O dEKTUBHOro cpabaTbiBaHUA
cnucTem noxapHon curHanusaumm (R o = 0,8)
He MO3BONAIT NIOAAM HafeATbCA Ha 3aluUTy
3a cYeT TexHUYeckux cuctem. K Tomy xe mx
NNWAT BO3MOXXHOCTU MOJSIb30BaTbCA MpU
noxape u nuptamu. Jliogam octaetcsa Hape-
ATbCA NUWb Ha cBou dU3MYecKne BO3MOX-
HOCTU M Ha uygo — Be3eHue!

Ho Be3eHune BeseHneMm, a Ha 4YToO B fell-
CTBUTENbHOCTU MOrYT paccumTbiBaTb
noaun, ABUrasacb B NOTOKe 3BaKyupylo-
LWMXCA U3 BbICOTHDbIX 3gaHnn?

Kak mMoryT He BBecTM B 3abnyxpeHue
Nofgen apxuTeKkTopbl, MNpoeKkTupyowme
BbICOTHbIE 3JaHMNA, HO HEe yMeloLL e NoJIb30-
BaTbCA MeTOfamMM onpefeneHna NoxapHo-
ro pucka v noTomy oTaaikoLime 3Ty paboTty
cneynanu3npoBaHHbIM OpraHn3aunam?

A Ha yem OoCHOBaHa yBepeHHOCTb npef-
cTaBuTenem 3TUX cCheunannu3mpoBaHHbIX
opraHu3aumin B TOM, 4TO OHU CMOTyT obe-
cneuntb 6€30MacHOCTb 3BaKyauuu nopen
¢ BepoatHocTbio P = 0,999, ecnu oHun He
MoryT obecneunmTb C Takoli BepOATHO-
CTblo fake 6e30TKAa3HOCTb CO34aBaeMbIX
VMU CUCTEM aKTUBHOW NPOTUBOMNOXAap-
HoW 3awmnTbl? «OLEeHNTb Xe NPaBUIbHOCTb
NpoBeAEeHNA PacyeToB MOMAPHbIX PUCKOB
NPoBePALMM NLAM NPaKTUYECKN HEBO3-
MOXHO B CUJ1y CNOXHOCTU, TPYAOEMKOCTHU
1 ANUTENbHOCTU AaHHOro npoueccar. Mpun
3TOM Camu «npoBepsALWwme nmua» cymTa-
toT [11], uTo «B Poccuun nogen, cnocobHbIX
KayeCTBEHHO, C MOHMMaHMeM fena Bbinos-

HUTb JaHHble pacyeTbl, MOXKHO MOCYMTATb
no nanbuam, U HU ANA KOO He CEKPEeT, YTo
MX BbIMOMHEHNE MO YTBEPXKAEHHbIM MeTO-
AnKam TpebyeT BecbMa rny6oKuX No3HaHUi
B CaMblX Pa3HbIX OTPACIAX HayKun».

Ho «uTo genatb?» — 3aKOH eCTb 3aKOH. A
OH TpebyeT opraHusaummn 6e3onacHol 3Ba-
Kyauumu nofen 13 BbICOTHbIX 34aHUN B Ypes-
BblYaHbIX CUTyaUUAX C BEPOATHOCTbIo 0,999!

MosTomy B cnepyiowWwmx CTaTbsX Mbl Hame-
PeHbI, Npexae BCEero, M3yuntb pesynbraTbl
NCCNefoBaHuin NIOACKUX MOTOKOB, AOCTU-
rallWKMx B BbICOTHbIX 3[aHUAX M UX KOM-
njeKkcax AecATKOB TbiCAY 4enoBeK. Takue
1cCeioBaHUSA BbIMOMHAIOTCS B HalLe cTpa-
He yxe 6onee 70 net, B TOM 4ncne u npu-
MEHUTENbHO K BbICOTHbIM 3JaHuAM. 3aTem
MOXHO OyfeT paccMoTpeTb TpebGoBaHUA K
cncTeEMaM  akTUBHOWM MPOTUBOMOMAPHOMN
3almMThl, CnocobCTByOWMe obecneyeHmto
6e30MacHOCTM Niofein Npu 3Bakyauuun u3
BbICOTHbIX 3[aHUN.

*CornacHo ctatbe 32 ®epepanbHoro 3akoHa N 123 3gaHuA 1 YacTu 3aaHWIN (MOMeLLeHNA UAx rpynnbl
romelLLeHunii, GyHKLMOHaNbHO CBA3aHHbIX Mexay coboii) No GyHKLMOHaNbHOI NOXapHOW ONacHOCTN
noApasfaenaTca Ha KNacchbl B 3aBUCUMOCTY OT UX Ha3HauYeHUA 1 BO3pacTa, pU3n4eckoro COCTOAHMA
1 KONMYecTBa HaxoAALLMXCA B HUX JIIOAEN C yYETOM BO3MOXKHOCTU MpebblBaHUA UX B COCTOAHUN CHa:
®1 - 3paHWA, NpeaHa3HayYeHHbIe AJ1A MOCTOAHHONO MPOXKMBaHWA U BPEMEHHOTO NpebbiBaHA NOAEi,
D2 - 3paHMA 3PESINLLHBIX U KYJIbTYPHO-NPOCBETUTESbHBIX yupexkaeHuin, O3 — 3gaHua opraHusauni
no obcnyxumBaHuto Hacenenus, ®4 — 3paHNA HayyHbIX U 06Pa30BaTENbHBIX YUPEXAEHWUIA, HAayUYHbIX 11
NPOEKTHbIX OpraHn3auuni, yupexaeHunii opraHos ynpasneHns, O5 — 3gaHMA NPOM3BOACTBEHHOIO WIn

CKNafCKOro HasHaveHuA.

Ka)K,D,bIIZ 13 BblAENEHHbIX KN1acCoB NoAapasaenAaeTca Ha nogknaccobl.

** R, = 0,9 - 3T0 onTUMMCTNYeCKan undpa: 06cneaoBaHUA, NPOBEAEHHbIE COTPYAHMKaMM
BHUWNO n AIMC, nokasanu, 4to 3¢pGeKTMBHOCTb BbIMOJIHEHUA 3afjay YCTaHOBKaMM MOXapHONM
aBTOMATUKUN COCTaBNsAET B CpeiHEM He MHOTrMM 6onee 50%.
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[MHeHMe

AHTUTEPPOP

HopmatuBHo-npaBoBoe o6ecneyeHune
AHTUTEPPOPNCTNYECKNX MeponpUATUIA B
npouecce rpagoCcTPONTeNbHON AeATENIbHOCTI

MocneaHwe rofbl NOKa3blBatoT, UTO ANA AOCTUXKEHUS CBOVX LieNel TEPPOPUCTbI NEPEXOAAT K MAaCLUTabHbIM aKLMAM,
paccunTaHHbIM Ha MaccoByio rMbenb Mofiei 1 3HauUTeNbHbIN MaTepuaibHblil yuiep6. MoaTsepxaeHne Tomy —
peann3oBaHHble TepakTbl B Mockse, Hblo-/lopke 1 pspe ropopos EBponbi.

TekcT BAJIEPUIN METPOB, pykosoauTenb LieHTpa komnnekcHoro obecneyeHns 6e30nacHOCTY yHKanbHbIx 06bekTos YN «HUUMoccTpoin»

nA BblpabOTKM Mep NpoTu-
BOAENCTBUA Teppopusmy
1N peanusauun MNosoXKeHun
KoHcTuTyuun Poccuinckon
QepepaLm Mo NoBbILEHWNIO
6e30MacHOCTM HaceNleHna cTpaHbl, B Poccun
NPUHSAT pAL 3aKOHOZATENbHbIX U HOPMaTUB-
HO-MpaBoBbIX akToB. Cloja BXOAAT Mepbl
COLMaNIbHO-2KOHOMMYECKOTO  XapakTepa,
4yTO B OMNpeaeneHHon mepe crnocobcTBy-
€T CHWKEHUIO pUCKa MNPOSBMIEHUs Teppo-
puama. OfgHako aKTyanbHOCTb pa3paboTku
Mep NPOTUBOAENCTBMA TEPPOPUCTUYECKUM
Yyrpo3am Mno-npexHemy CoxXpaHsAeTcs u Tpe-
6yeT cUCTEeMHOro mnoaxofa Mo pPasfivyHbIM
HanpaBneHnAM.

OfHMM U3 TaKMX BaKHEWLIMX Hanpasne-
HWIA, Ha Haw B3rnag, ABnsAeTcA obecneyeHune
Heo6Xx0AMMOro YPOBHA aHTUTeppopUCTUYE-
CKOW 3aLULLEHHOCTY 34aHNI Y COOPYKEHNI
(panee o6bEKTOB) pa3nnuHoro ¢yHKUMO-
HafIbHOrO Ha3HauYeHMA Ha 3Tane UX Npoek-
TUPOBaAHUA W CTPOUTENbCTBA, OCHALLEHUSA
Heob6XoANUMbBIMM TEXHUYECKMMU CpencTBa-
Mmn 1 cuctemamu. Ciofja BXoAAT pa3paboTka
NPOEKTHbIX PEeLIEHNIA NO aHTUTEPPOPUCTU-
YyecKkon 3alyMLieHHOCTM 06beKTa, UX corna-
coBaHue (Mpu HeobxoAMMOCTM) C YNOJHO-
MOYEHHbIMW CTPYKTYpamu, 3KcrnepTM3a K
JaNbHENWNA KOHTPONb Ha 3Tane cTpowu-
TenbCTBa.

CoOTBETCTBEHHO, 3TO HaMNpPaBieHME HYXKHO
OCYLLeCTBNATb B Mpolecce rpagocTpou-
TeNbHON AeATenbHOCTU. MNpUHUMN ee peanu-
3aUMun C NepeyHemM Mep NPOTMBOAENCTBUA
TEPPOPUCTMYECKMM aKTaM 3aN0KEH B YacTu
8 cTtatby 2 [pafocTpoUTENbHOTO KoAek-

ca PO. K coxaneHuio, ganbwe 3TOT MPWH-
LUUn He NONyYnn AO/MKHOrO PasBUTUA HU B
naHHom Kopgekce, Hu B onokeHnu o cocta-
BE M COAepXKaHWW MPOEKTHON [OKYMeH-
Tauun, yTBepxaeHHoM [locTaHoBNeHUEM
Mpasutenbctea PO N2 87 ot 16.02.2008
ropga.

Mpu 3TOM MMHMMaNbHO Heobxopumble,
HO obGsf3aTesibHble ANA UCNOMHEeHUs Tpe-
60BaHMA MO ObGecnevyYeHnio aHTUTEPPO-
PUCTUYECKON 3alyMLeHHOCTN O06bEeKTOB
onpegeneHbl NyHKTOM 2 yactu 13 ctatbn 30
QepepanbHoro 3akoHa N2 384 «TexHuueckuii
pernameHT o 6e3onacHOCTY 3haHWIN U COO-
pyxeHun» ot 30.12.2009 roga, B KOTOPOM
rOBOPUTCA: «B MPEARYCMOTPEHHbIX 3aKOHO-
fdatenbctBoM Poccuiickont Oepepaunn cny-
Yaax B 3[aHUAX U COOPYXKEHUAX MOJKHbI
6bITb YCTPOEHbI CUCTEMbI TENeBU3NOH-
HOro HabnopeHus, ... cUrHanu3auuu n
Apyrue cncrTemMbl, HanpaBrneHHble Ha 06e-
cneyeHue 3alWunTbl OT YFPO3 TeppopucTun-
YeCcKoro xapakrepa U HeCaHKLMOHMNpPO-
BaHHOrO BTOPXKEHMNAY.

OpHaKko cyuecTBylolme 3aKoHbl rOBOPAT
TOJIbKO O HEOBXOAMMOCTN aHTUTEPPOPUCTHU-
yeckol 3awwmTbl 06beKToB. Ho 3T0 3aKnioya-
eTcA B OfHOM — 06beKTbl AOMKHbI GbITb
OCHALLeHbl TEXHNYECKUMN CpeacTBaMu U
cMcTeMamMu, HanpaBfeHHbIMW Ha 3aluTy oT
yrpo3 TeppopuUCTNYECKOro XxapaKkrepa.

Mpobnema B HacToAlee BpeMA 3aKio-
YaeTCcA He B OTCYTCTBMM 3aKOHOAATESNIbHbIX
TpeboBaHUN 0 HeOOXOAMMOCTM OCHaLLEeHNA
0O6DbEKTOB TEXHMYECKMMMW CPeAcTBaMu U
cMcTemMamu, a B OTCYTCTBUM NpaBun obecne-
YeHMA aHTUTEPPOPUCTUYECKON 3aliuLeH-

Cywecmesyroujue 3aKOHbl 2060pAM MOJIbKO 0 Heo6xo0u-
Mocmu aHmumeppopucmu4eckol 3auyumel 06veKkmos
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HOCTU OOBEKTOB, MO KOTOPbIM WX HY>XHO
OCHACTUTD.

Mpu pa3paboTke aHTUTEPPOPUCTUYECKNX
MEPONPUATUA MPOEKTUPOBLUMKA HOMKHbI
o6ecneunTb COCTosIHME 06beKTa, NPU KOTo-
pom 6yaeT OTCYTCTBOBaTb HedoMyCTMMBbIN
PUCK peanun3aumm TeppopuUCTMYECcKoro akTa.

Ho lMNpasutenbctBom Poccun He ycTaHOB-
JIeHbl HN YPOBEHb HeloNyCTUMOro Teppopu-
CTNYECKOTO PUCKA, HU, KaK Mbl Y>Ke OTMETUIIN,
MUHUMANbHO Heobxogumble obsA3aTesibHble
OnA NpYMEHeHNA HOPMaTUBHO-TEXHUYECKNe
TpeboBaHUA. A ecnn HeT KpUTepureB, TO HET
1 OTBETCTBEHHOCTU 33 MPUHATbIE NMPOEKTHble
peLueHus.

Takaa cutyauus npu paspaboTke nNpoekxT-
HbIX peleHnin npuBoanT NMbo K HepocTa-
TOYHOCTM OCHaLleHNA OOBEKTOB TeXHUYe-
CKUMWU cpepcTBamu, 6o K Mx n36bITou-
HOCTW.

B co3paBluelica cuTyaumu, Ha Haw B3rnag,
npu paspabotke 0H6OCHOBaAHHbLIX MPOEKT-
HbIX peLIeHnI, KoTopble Hawwy chneyuan-
CTbl MCNonb3yioT B paboTe C 3aKasumKkamu,
MOXeT ObITb CrneayoLW i NOAXOA.

Mepepn pa3paboTkol NpoeKToB onpefe-
NATCA BO3MOXHble TeppopucTuyeckne
Yrpo3bl, NPOBOAUTCA aHanu3 yA3BMMOCTU
obbeKkTa 1 oueHKa nocneacTeuii. B pesynb-
TaTe, paccyMTbiBaeTCA PUCK peannsauun
NPOEKTHbIX Yrpo3, BblpaXKeHHbIN B AeHEexX-
HOM 3KBuMBaneHTe. [lanee paspabaTbiBaloT-
CA BapWaHTbl TEXHNYECKOrO OCHaLLeHUA, NX
CTOMMOCTb U MO OnpeAesnieHHoN MeToauke
- 2¢pPeKTUBHOCTb BRoXeHui. Mocne aToro
3aKa3umk onpepensaeT BapuaHT TEXHNYECKO-
ro ocHalleHusA obbeKTa.

MocKonbKy TEPPOPUCTNYECKINIA PUCK ABNIS-
eTcA MHOropakTOpHOW BENINYMHOWN, 3aBu-
cAlen Kak oT 0cobeHHoCTell camoro o6b-
eKTa, ero ¢QyHKLUMOHANbHOIO Ha3HauyeHwus,

TEepPPUTOPUANIbHOIO PACMONOXKEHWS, Tak U OT
TOrO, UTO YPOBEeHb HeAoMyCTUMOro TeppPo-
puctnyeckoro pucka lMpasutensctsom PO
He YCTaHOBJ/IEH, TaKOW NOAXOA B HbIHELHMNX
yCNnoBUAX, Ha Haw B3rnAg, Hanbonee pas-
yMeH. Takyto paboTy npu NpoeKkTMpoBaHUn
06bEKTOB MOXHO 6bl10 6bl MPoOBOAUTL B
pamKax pa3paboTKu cneumanbHbIX TEXHUYe-
CKMNX YCJIOBUWIA, YTO NPefyCMOTPEHO YacTbio
8 ctatbn 6 ®3 N2 384 «TexHUYECKUIN perna-
MeHT 0 6e30MacHOCTM 3[aHNI U COoopyXe-
Hum» ot 30.12.2009 ropa.

Heobxoanmo oTMeTUTb elle ABa Hemasno-
Ba)HbIX MOMEHTa 3TOro noaxopa.

Bo-nepBbix, Npu pa3pabotke mep Hamwu
CTaBATCA KOHKpeTHble 3ajaun, KoTopble
HeobxoAMMO pewwnTtb. A 3TO BblABUraeT
onpepeneHHble TpeboBaHWA Henocpea-
CTBEHHO K TEXHUYECKMM CpefCTBaM U CUCTe-
MaM, 4TO MO3BONUT:

— perynMpoBaTb PblHOK MOCTaBAAEMbIX
nNpou3BoOANTENAMK YCTPOWNCTB C Yy4yeToM
npeabABAAEMbIX K HUM MUHUMaSIbHO Heob6-
XOAMMbIX TEXHUYECKMX TpeboBaHMIA;

— oTceyb (MM OrpaHNuYUTbL) MOCTaBKY Ha
OCHalLeHne 06BEKTOB TEXHUYECKNX CPEACTB,
He OTBeYaLMX NPeAbABAEMbIM K HM Tpe-
60BaHNAM, B TOM YMCIE MMMOPT 3apy6eKHbIX
CcUCTeM HeHaaJ1exallero ypoBHs;

— COBEpLUEHCTBOBaTb BbiMyCKaemble OTe-
YeCTBEHHbIMY MPOU3BOAUTENAMM TEXHMYE-
CKUne cpefcTBa;

— Ha OCHOBE BbILIEN3/IOKEHHOIO — CTUMY-
NnpoBaTb 03[0POBNEHME KOHKYpPEeHLUU B
3TOM ceKTope.

Bo-BTOpbIX, B CBeTe paccMaTprBaemo-
ro B focayme P® 3akoHonpoeKkTa no BHe-
ceHno n3meHeHun B MepepanbHblii 3aKOH
N2 35 «O npoTMBOAENCTBUN TEPPOPU3MY» OT
6.03.2006 r., B KOTOPOM MNpeaycMaTpmBaeTca
BO3/IOXKEHNE OTBETCTBEHHOCTU 3a aHTuTep-
POPUCTUYECKYIO 3alMLLEHHOCTb OOBEKTOB
Ha COOCTBEHHMKOB, MOXET BCTaTb BOMPOC
O CTpaxoBaHWUM TEPPOPUCTUYECKMX PUCKOB
nepeg TpeTbMK NuuamMmun. JeHexHbIN 3KBU-
BasieHT, 6onee MOHATHbIN COBCTBEHHUKY U
CTpaxoBOMy COO6LIeCTBY NpW MOCTPOEHWUN
X B3aUMOOTHOLLEHWI, MOXET CTaTb Mexa-
HU3MOM NPUBJIEYEHNA UHBECTULIMIA B NOBbI-
weHne 3¢beKTUBHOCTY aHTUTEPPOPUCTUYE-
CKOW 3aLUTbl 0ObEKTOB.

[aHHaa ngena Gbina 3a5o0XeHa B NPOEKT
CBofa npaBun no o6ecneyeHnio aHTUTEp-
pPOPUCTMYECKOM 3alMWEeHHOCTN 3[aHUN
N COOPYXeHui, paspaboTaHHOro creyu-
anuctamn YN «HUWWMoccTpoli» BecHom
3TOro roga no 3akasy MunHpernoHpassutua
Poccuun. NMpoekT npolwen npoueaypy obuye-
CTBEHHOro 06CyXAeHWsA, NpedyCcMOTpeH-
Hyto cTaTben 16 O3 N2 184 «O TexHn4Yeckom

perynupoBaHum» ot 27.12.2002 roga, corna-
coBaH MB n OCb Poccumn n pekomeHgo-
BaH K YTBEP)KAEHMIO 3KCMEPTHON KOMUC-
cvenn TexHUYeCcKoro KomuTeTa NO CTaH-
fapTtmsauyumn. C coxaneHvem MNpuUXoamuTca
KOHCTaTMpOBaTb, YTO, HECMOTPA Ha 3TO,
MwuHpernoHpassuTna, B HapyLleHre Bbille-
yKasaHHoOro 3akoHa wun [locTaHoBneHuA
Mpasutenbctea PO N° 858 «O nopsAgke
pa3paboTKnM 1 yTBepKAeHWA CBOAOB Mpa-
Bun» ot 19.11.2008 roga, AaHHbIN JOKYMEHT
He yTBepauno n oduumanbHO He OTKNO-
Huno. Ha cBeT nosBunca Jpyron, cosep-
WeHHO 6ecrnosesHblii OKYMEHT, KOTOPbIN
6bin paspaboTaH U yTBepXAeH C Hapy-
lWeHnemMm npoueaypbl HenocpeacTBEHHO
MwuHpernoHpassuTus.

MpaBuTenbcTtBo MOCKBbI TakXe NPUHANO

yeHHas npobneMa OTCYTCTBUA HOpMaTUB-
HO-TEeXHMNYECKNX Tpe6oBaHMIA No TexHMye-
CKOMY OCHaLLeHUIO 06BEKTOB.

Heobxopmmo paccmoTpeTb BOMpocC
0 pa3paboTke N yTBepXKAEHWW Ha peru-
OHaSIbHOM YpPOBHE HOPMAaTMBOB MO Tex-
HUYECKOMY  OCHalleHMI  0ODBEKTOB.
[pagocTpoutenbHbii Kogekc PO, Ha mon
B3rnAaf, 370 nossonset. Yactb 3 cTaTbu 7
[aHHOro 3aKoHa K NOSIHOMOYMAM OpraHoB
roCcyfapCcTBeHHON BnacTu cybbektoB PO
OTHecna BOMPOCHl YTBEPXKAEHUA perno-
HanbHbIX HOPMATMBOB rPafOCTPOUTENIbHO-
ro npoektuposaHud. Mpu nx paspaboTke
3a OCHOBY MOXHO 6bino 6bl B3ATb CBOJ
npaBun, KoTopbln pa3pabatbiBanca [YI
«HWUMMoccTpon» npu yyacTun npeactasu-
Tenen MBI u ®Cb Poccum, HaumoHanbHoro

Pewenue 3a0a4yu mpebyem naaHomepHO20, CUCMeMHO-
20 U pa3ymMHO20 no0x00a, ¢ 8biIpabomkoli Ho8bIX, 8 MOM

qucsie Hay4YHbIX, Memooos

nporpammy «besonacHbiln ropog» Ha 2012 -
2016 rogpbl. MNpu npodeccnoHanbHOM U Npo-
AyMaHHOM noaxofe ee peanusauus, 6esyc-
noBHo, byaeT cnocob6CTBOBaTb MOBBILWEHWIO
6e3o0MacHOCTN ropofa u HaceneHus. Ho uto
cpasy XxouyeTcsa OTMETUTb.

MNepBaa u3 3agay B nognporpamme 1 -
npegynpexpaeHne  TeppoOpUCTUYECKUX
aKTOB U MOBbIWEHMNE 0NN 06bEKTOB TPaHC-
NOPTHOW WHOPACTPYKTYpPbl, TFOPOACKOro
X035IMCTBA, CoumanbHON chepbl M CrnopTa,
YHMKasbHbIX, BbICOTHbIX U MOA3EMHbIX COO-
PY>XEHWI, MecT C MaccoBbiM NpebblBaHNEM
nofen, 060pyfoBaHHbIX WHXEHEePHO-TeX-
HUYeCKMMK cpepcTBamm 6e3onacHoCTU U
AHTUTEPPOPUCTNYECKON 3aLUULLEHHOCTM A0
60 - 65% B 2012 - 2013 rogax. A k 2016 rogy
BCE CTPOALMECA N BBefeHHble B dKCnnya-
Tauuo o6beKTbl JONMXKHbI OblTb OCHALLeHbI
HeobxoanmbiM obopypoBaHuem. OpHako
B Hell He yKa3aH HM OAWH HOPMATUBHO-
npaBoBON aKT (bepepanbHOro uaM ropoa-
CKOTo ypoBHs), obecneumBatownii rocyaap-
CTBEHHO-NPaBOBOE perynmpoBaHne B 3TON
cdepe. A OHM CyLeCTBYIOT, U HEKOTOpble U3
HUX 0603HauYeHbl B laHHOW cTaTbe.

PelweHue 310l 3aaaun TpebyeT nnaHomep-
HOro, CUCTEMHOIO 1 PasyMHOro MOAX0Aa, C
BbIPabOTKOM HOBbLIX, B TOM UMC/IE HAYUHbIX,
meTofoB. Befb uenn TeppopucTUyecKux
aKTOB B OTHOLUEHUW, K Mpumepy, obpa3oBa-
TeNbHbIX YUpeXxaeHNN 1 06beKTOB »KU3HeOo-
6ecneyeHna pas3nmyHbl. COOTBETCTBEHHO, 1
3ajjaun, pelaemble nNpu pas3paboTke aHTU-
TEPPOPUCTUYECKMX MEP, OTINYAIOTCA.

B cBA3M C 3TVM, BCTaeT y»e Bbile 0603Ha-

AHTUTEPPOPUCTNYECKOTO KoMuTteTta
N cornacosaH mmu. Kpome TOro, MOXHO
ncrnonb3oBaTb uMewowmeca TpeboBaHuA
oTpacneBbix defepanbHbiX BEAOMCTB.

Mo pagy 06BEKTOB TMMOBOrO NPOEKTUPO-
BaHWA (Hanpumep, WKOMbl U AeTCKUE cafbl)
MOXHO pa3paboTaTb TUMNOBbIE MPOEKTHbIE
peleHus.

W ewte ogHa Nnpobnema, KOTOpyto XOTenocb
Obl pewwnTb, 3TO BOMPOC roCyAapCTBEHHO-
ro 3akasumka 3Tux paboT. 3gecb A Mmelo B
BMAY 06beKTbl, PUHAHCUPOBAHNE KOTOPbIX
BeZleTCS M3 FOPOACKOro BGlofKeTa, a Takke
HayuyHyl0 pPa3paboTKy HOPMATUBHO-TEXHU-
yeckmx gokymeHToB u HUOKP B 1o cdepe.

YTo KacaeTcAa TeXHMYECKOro OcCHaLleHus
00BEKTOB B paMKax UX MOAEpPHU3auuu, To
B 3aBUMCUMMOCTU OT WX QPYHKLMNOHANbHOrO
Ha3HayeHWs 0653aHHOCTU roc3aka3yuka
MOFYT BbIMOMHATbL OTpac/eBble Aenapra-
MeHTbl [MpaButenbcTtBa MOCKBbI.

B pa3paboTke HOpPMaTUBHO-TEXHUYE-
CKUX JoKymeHToB u HUWOKP 6bino 6bl
LenecoobpasHbiM oOnpefennTb roc3akas-
ynkom [lenapTameHT rpafoCTPOUTENbHOWN
nonutukn. ST paboTbl Uenecoobpas-
HO OCyWeCTBAATb MPU KX KOOPAMHAUUU
[JenapTameHTOM pervoHanbHol 6Ge3onac-
HocTu NpaBuTtenbcTBa Mocksbl.

Takue ycnoeusi 6ygyT Cnocob6cTBOBaTb
CBOEBPEMEHHOWN M MOMHON KoopAnHauuu
JesATenbHOCTM B chepe 6esonacHoCTU
N aHTUTEPPOPUCTUYECKON 3alULLEHHO-
CTVM 0OBEKTOB MHGPACTPYKTYpPbl ropofa 1
BbIpabOTKe €ANHOro CUCTEMHOrO Noaxoa K
peLLeHmnio 3TUX 3agau.
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RENAISSANCE IN ISTANBUL

The 36-storey Renaissance Tower
is located on the Anatolian side of
Istanbul. Occupying an ‘edge-city’ con-
text at the intersection of two major
highways, the tower is completely
freestanding and seen in the round.
Functioning like an obelisk, it marks
the end of long vistas and announces
the entrance to the city from the east.
A fusion of cultural response and sus-
tainable concerns guided the design.

The chiseled massing takes cues
from Ottoman geometric motifs and
local landforms while responding to
municipal envelope restrictions. The
tower is rotated 33 degrees for opti-
mum solar control as determined
through insolation modeling. A stip-
pled golden scrim, tuned to the solar
orientation, further reduces heat load.
Together, these enable the incorpo-
ration of floor-to-ceiling glass while
simultaneously achieving energy effi-
ciency goals. A marriage of perfor-
mance and ornament, this second skin
coveys the spirit and aura of ‘The East'".
Environmental emphasis is discern-
able in green spaces laced through
the tower.

Three groupings of ‘sky-gardens’ are
strategically placed at key exposures.
These two-storey high gardens pro-
vide a thermal buffer between the
exterior and interior, access to fresh
air and a respite for office workers.
A larger, exterior garden crowns the
tower with a weave of planting and
architectural elements, including a
wood conference ‘pod’. The base is
outfitted with varied gardens: a water
garden reflects the tower and sky, a
step garden allows access the pavilion
roof while a piazza provides a social
focus.

Taken together these green spaces
temper the insistent vertical stacking
and hermetic environments so often
found in high-rise design. The tower
marries sculptural massing rooted
in the locale, a solar responsive skin
with allusions to Islamic tradition, and
the incorporation of green spaces
throughout. Rooted in the particular
spirit of Istanbul, it offers an antidote
to the universal application of conven-
tions that has regrettably become the
norm for many international practices.

FXFOWLE Architects

THE SOCIAL DIALOGUE LEADER
Social and Business Center Okhta CJSC
was acknowledged a winner of an
annual national prize in the sphere
of business named The Company
of the Year 2011 in the nomination
For the Development of a Dialogue
between Business and Society. An
annual national prize The Company
of the Year was arranged by the group
of RBK companies under the auspices
of the Russian Ministry for Economic
Development.

The prize winner was selected by
an expert jury comprising of influ-
ential business representatives, state

authorities, and public officials. The
selection was based on such criteria as
management quality, financial trans-
parency, market activity, innovation,
professional level of a team, potential
investment attractiveness and social
responsibility.

In the course of the ceremony a
viewpoint of the expert jury was
declared: “The project of a public and
business center of Gazprom group in
Saint Petersburg is widely spoken of.
However such a heated discussion is
a result of not only a large scale but
of an openness of the project as well.
The discussion around Okhta Center
posed a question how the historic cen-
ter shall develop, what is an optimal
model of rehabilitation and whether
it manages to integrate modern archi-
tecture...”

Alexander Bobkov, Executive
Director of the company investor of
Lakhta Center Project who attended
the award ceremony pointed out:

“The history shows that everything
new and advanced is deemed to
take a thorny path. The Okhta Center
Project which objective is to give an
impetus for the new development of
Petersburg was criticized by citizens.
In our opinion, the reason for that
is that a lot of citizens without hav-
ing exhaustive information just were
unable to appreciate all the advan-
tages and innovation of the project...
And in future we will definitely stick
to the strategy of maximum openness
and preparedness for a constructive
dialogue. We are sure that owning
to the implementation of our project
the city will not only have a modern
and comfortable public and business
complex but a new point of attrac-
tion of business activity decent for a
European capital which is so necessary
to a large city in the 21st century”.

SOCIAL AND BUSINESS CENTER
OKHTA CJSC

GOETHE’S THEORY OF COLOURS
Elenberg Fraser were approached in
early 2007 by an existing client and
given the brief to develop a residen-
tial tower in the academic precinct in
Melbourne with compact apartments
to cater for the urban young profes-
sional market.

A'Beckett Tower is sitting on a 900
sgm block. A thin veneer of apart-
ments lines the carpark, which is
accessed via elevators for cars, liber-
ating the podium facade from cars
and ramps and presenting an active
residential layer to the city.

With 347 north facing sunshade lou-
vres in 16 different colors, you could
be forgiven for thinking the architects
were engaging with the rich local
architectural context. Au contraire,
they are actually exploring the sensory
effects of color, rather than symbolic
representation, by testing Goethe’s
Theory of Colors. The architect are
interested in how the body reacts and
processes the blended and indistinct
color field, rather than what meaning
the mind attaches to discrete colored
elements. Ironically, given the sun-
shades function to block heat from the
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building, the palette for the louvres
was inspired by Australia’s - up until
recently drought-stricken - landscape.

Even while La Nifa (a coupled
ocean-atmosphere  phenomenon,
brings rains) nourishes the parched
soil, the building is a reminder of the
area’s environmental history, and
potentially its future. Goethe’s theory
asserts that color perception is a phe-
nomenon that exists at the edge of
light and dark, their contrasts not a
coincidence.

The contrasting color occurs as the
opposite to induced one that was
intruded by. Each pair of contrasting
colors already contain all color scale,
as their sum - white - can be split to all
imaginable colors and shades as you
walk around A’Beckett, the black map
of the sunshades opens up to the color
field, fading into light.

Elenberg Fraser

TRIPLE TOWERS FOR GUANGZHOU
Tai Koo Hui is a landmark mixed-
use development in Tianhe District,
Guangzhou, China. The site is situ-
ated on a prime location and measures
approximately 48,954 sqm.

The project will be connected by
subterranean pedestrian tunnels to
the Metro 3 underground train line
station located on Tianhe Road. The
site is organized with the 3 towers and
the Cultural Center located at each
corner of the site. The retail sits at
the centre forming the kernel of the
development tying all the compo-
nents together naturally. The 3 towers
are placed at angles orientating them-
selves to allow clear views, maximize
open space and natural light into the
heart of the site.

The office towers have shared drop
offs with the retail podium, whilst the
hotel and cultural centre have dedi-
cated drop offs. The retail podium is
accessed via four entrances at the east,
south and west via customized glazed
entrances and to the north by a shared
covered drop off. The covered drop
off provides convenient access to the
hotel ballroom and lobby, the Cultural
Center and the basement car parking.

The development involves a state-
of-the-art integrated project of
approximately 450,000sqm of gross
floor area. The program includes: a
4-storey retail centre (120,000 sq m); a
40-storey storey Grade ‘A’ office tower
(100,000 sq m); a 28-storey Grade ‘A’
office tower (60,000 sq m); a 5-star,
28-storey, 286-key Mandarin Oriental
Hotel and serviced apartments (65,000
sq m); a cultural centre (60,000 sq
m); associated ancillary facilities for
car parking (780 cars); loading and
unloading docks (42 nos.); mechanical/
electrical plant&equipment and relat-
ed management and service facilities.

Arquitectonica

THE CULTURAL CITY SYMBOL

Woods Bagot design cultural land-
mark in north China. The Shijiazhuang
International Exhibition and
Convention Centre is a mixed use proj-
ect in north China and significant cul-
tural landmark. Beating competition

from seven internationally acclaimed
architectural firms, Woods Bagot's
dynamic and artistic solution for a
mixed use precinct has been designed
to showcase Shijiazhuang as a global
destination for conference delegates
and tourists.

The project has wider regional
importance with a role of re-activat-
ing the city’s underdeveloped coastal
region. The key proposition of the
design is the close integration of the
exhibition and convention facilities
with a 5 Star hotel, serviced apart-
ments, premium grade office and
330m high mixed use tower. The mas-
ter plan integrates adjacent sites and
river edges, incorporating lakes and
a city park, as well as restaurant and
retail facilities, to create an active pub-
lic space for the city to enjoy all year
round.

The language informing the design
is generated from surrounding field
patterns and is reminiscent of the
broken ice pattern of traditional
Chinese screen designs. The project
also incorporates sustainable design
elements to reduce its environmental
footprint including enhanced energy
performance through improved air
and environmental quality, intelligent
landscaping and water conservation
and reuse. The project represents an
important urban renewal of a high
profile site within Shijiazhuang that
will work to stimulate and revitalize an
underdeveloped part of the city.

The project guiding Value
Proposition is to create an active
precinct combined with first class
international civic architecture that
will engage with both the commu-
nity and the environment, showcasing
Shijiazhuang to the World. The proj-
ect is anticipated to be completed by
October 2013.

Woods Bagot Asia Limited

GARDEN TOWER FOR INDUSTRIAL
LANDSCAPE

Eco-tower by Vector proposed for
integrated headquarters inspired by
French Gardens.

One of the world leaders in the
metallurgy industry as well as one of
the main steel suppliers of the Bird’s
Nest in Beijing, Hansteel Group has
commissioned Vector Design Group to
design its new headquarters in order
to update and consolidate its office
facilities in Handan.

Located at the junction between
their existing factory plant to the
south and the urban development to
the north and conscious of the grow-
ing importance of the effects of pol-
lution (the summer South/East wind
will affect any development on the
North). The proposal incorporates the
project into a green area which will act
as a buffer between the two zones and
revitalize this district in development.

In order to respond to the large scale
of the factory, Vector proposes to cre-
ate a 170m high landmark which inte-
grates all parts of the program: offices
and their support (cafeteria, meeting
centre, sport centre, etc.), Hansteel
Group TV Station, and a 5-star hotel of

300 rooms with its facilities.

This complex, at the scale of its envi-
ronment, is associated with a typical
symmetrical ‘Royal French Garden’
integrating a lake (connected to the
city’s canal system) and surrounded by
a forest of trees. The facade is treated
in continuity with the landscape for
the South (large glass curtain wall let-
ting the vegetation gradually enter
the building) when the North is more
enclosed to answer the cityscape as
well as the cold winter winds.

As it happens, the accent is put on
energy savings, proposing a compact
building which geometry answers
local climatic conditions, but also
by implementing different systems
(mostly passive systems) to improve
indoor comfort in response to the sur-
rounding pollution. Those systems,
taking full advantage of the gardens
implemented on the site, create a
symbiosis between architecture and
landscape.

Vector Design Group

ON WINDMILL SAILS

Following their success in winning first
prize in an international competition,
the architects von Gerkan, Marg and
Partner (gmp) have been commis-
sioned to realize a tower block com-
plex of ten buildings in Nanjing. The
design by gmp is for a financial enter-
prise centre on a site of about 80,000
sq m in this large eastern Chinese
metropolis. The above ground gross
floor space of the 120m to 200m high
tower blocks will be about 500,000
sqm.

A 14m wide river crosses the site to
the north of the future financial centre;
a 28m wide green belt runs through
the development, which is served
by an underground railway line. The
design idea is based on the following
features: the outer edges of the site are
bounded by the buildings, providing
generous space for green areas and
footpaths in the clearly defined central
area. The architects have arranged the
tower blocks on the site in a windmill
sail pattern arranged in a clockwise
direction, creating an outer ring of
seven 120m to 200m high, and an
inner ring of three 130m to 150m high
buildings.

The facade concept plays an impor-
tant role in terms of the sustainability
of the design, as it helps to conserve
energy and to ensure the well-being
of users. The facades of the outer
buildings rely on the natural shading
from vertical shading fins which are
arranged in such a way that they pre-
vent solar heat gain from the low sun
positions in the east and west. Large
window elements between the shad-
ing fins let in daylight from the north
and south.

The three inner tower blocks use the
principle of double-skin facades with
counter sash windows featuring indi-
vidually controllable solar screening
which is protected from the weather
and avoids the need of darkened solar
protection glazing. This means that the
offices do not require artificial light-
ing during the day, which conserves

energy and protects the environment.
The colour scheme of the facades is
reminiscent of the Nanjing city wall.
The dominant scheme is based on the
different colour shades of burnt brick,
and so each block is given its own
identity with a different colouring.

von Gerkan, Marg und Partner (gmp)

THE GLASS GATEWAY OF
HARBOUR

A 200,000 sq m project consisting of
two 49-storey office towers on a riv-
erfront site, Riviera TwinStar Square
is located at the former home to the
city’s shipyards. The client gave no
design mandate but there was a site
with a history. The Shanghai shipyards
had had an important presence on the
riverfront for two centuries. The archi-
tects felt that the buildings should
be a monument to its contribution to
the city.

The two towers rise in symmetry and
on axis with the main slip that led to
the drydock; the slipway itself is being
restored for use as a new museum. The
buildings form a void in the shape of
the missing hull. The space between
them becomes the figure and the tow-
ers are the ground; the figural roles
reversed. This monumental implied
space between the towers becomes
the iconic form, the void ruling over
the solid as the defining element.

The purity and simplicity of the
design are its virtue; the towers stand
out because they do not try hard to
do so. The architects have chosen to
challenge the now popular notion of
‘building supremacy.’ The two towers
are mirrored but identical in bulk and
height. Instead of one tall building
they designed two, indicating a power
in that message, the two glass towers
rising in tandem forming a gateway
to the river.

As they face each other, their facades
curve dramatically to form an imagi-
nary space that frames the skies and
the city skyline. Their nautical sym-
metry is meant to convey memories
of the ships that were once launched
from the now relocated Shanghai
Shipyards. The towers are designed to
glow from within, but with the inner
curves at the centre to be lit to empha-
size the distinctive shape and monu-
mental scale of the space.

Arquitectonica

ANGKASA RAYA

FROM OLE SCHEEREN

Ole Scheeren made his mark on the
architecture industry with the design
of the CCTV Headquarters in Beijing,
an abstract form that defies the gener-
ic concept of commercial architecture.
Today the esteemed architect unveiled
his latest concept: Angkasa Raya for
Kuala Lumpur.

The 268m-high tower is to be
located directly opposite the famous
Petronas Twin Towers in Malaysia,
which were once recognized as the
tallest towers in the world. If realized,
Angkasa Raya will be formed of three
autonomous yet connected volumes.

The project feature is two areas
of planted trees and shrubs terraces

serving as a public space. The first
is located at the tower base: there
will be arranged retail outlets, cafes,
prayer rooms and parking. Leading up
from the area - which includes these
multiple public amenities - is a grand
staircase which doubles as amphithe-
atre-style seating. The second plat-
form is much higher in the building
“heart”, where all the blocks linked
by three Sky Levels, here planned to
place restaurants, bars, multifunction
halls and viewing terraces. Both multi-
tiered gardens should be places of rest
for the townspeople from the hustle
and crowded metropolis.

The lowest of these three floating
blocks will act as a gateway between
the high density activity at street level
and the more serene internal environ-
ment with an interconnected spiral of
pedestrian and vehicular circulation to
‘draw the diversity of the streetscape
into the building’. Within the second
block are Service Residences; 280 high
end condominiums arranged around
an impressive naturally ventilated
atrium. Above this is a similarly plush
hotel slab with over 200 suites of vary-
ing sizes.

Sustainability also plays a major role
in this project. The entire complex
is clad in modular aluminium sun-
shading, geometrically optimized and
specifically oriented to reduce solar
heat gain. Natural ventilation in many
public areas massively reduces the
buildings energy usage by negating
the need for air conditioning, whilst
rainwater harvesting, landscape re-irri-
gation, insulated green roofs and natu-
ral shading effects of the Ground and
Sky slabs reduce the energy and water
consumption of the entire building.

Construction works should be start-
ed in the first quarter of 2012 and
completed - in 2016.

Buro Ole Scheeren

BRING IT ON HOME
Located in Zhongshan district, Dalian,
the Minzhu Plaza project was pro-
posed to be a high-end, mixed-use
service apartment building. The site
is composed of 2 lots both facing
Minzhu Plaza; one of those Russian-
style city plazas built in the earlier
19th century colonial era. In between
the 2 lots is one of the radiant streets
from the plaza, Mingze Road. Dalian
is determined to be an international
city in northern China. It is also well
known for its cultural as well as histori-
cal interest. Zhongshan district, where
the project is located, is a mixed-use
urban historical area of Dalian.
Creating a city landmark as well as
sustaining the local character of Dalian
became the most important issue the
architects considered in this project.
Through the site analysis, they con-
cluded three culture characters that
they wanted to emphasize: harbour
city culture, plaza ambience and tram
culture. In Chinese culture, ‘harbour’
means ‘going home’, so considering
that plazas play a significant role in
connecting different parts of Dalian
city. Leigh & Orange try to introduce
the concept that the plaza, as a place

holding the most precious memories
of the citizens, be part of their journey
back home. In this process, the plaza
culture is not only discussed in the
large urban scale as a city but also in
a smaller scale; as building blocks, as
living spaces and as homes.

The architects researched the his-
tory of Minzhu Plaza and found that it
was the only plaza in Dalian which had
a tram passing through. Consequently,
at the bottom retail space, they intro-
duce a new tram line passing through
the commercial plaza, as well as differ-
ent movement patterns on the ground
plane via landscape elements, bring
the ‘illusion” of dynamic movement
across the site .

The new urban landscape offers a
showcase which keeps and reminds
of ‘collective memory’ in people’s city
life. As for the podium and tower ele-
vation design, the architects designed
the fa?ade as an integrated cultural
element of the city. Based on the anal-
ysis of the urban fabric and the colours
of the neighbourhood, the new tow-
er's exterior is formed in a double-
layering of grey glass and screens of
varying densities made of terra-cotta
frame, optimizing views and shading.
At night, the glowing public space will
become an iconic activity marker in
the neighbourhood.

Leigh & Orange Limited

HISTORY
Rocky Mountains
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FOSTER+PARTNERS, WZMH
ARCHITECTS

History of Canadian high-
rise construction in the
twentieth century quite
keeps within overall North
American periodization
of this architectural field
development. Today for
Canadian cities are actively
designing as famed celeb-
rities and international
companies specialized in
high-altitude construction,
as well as local architec-
tural firms. Crossing the
millennium, the architec-
ture of the country has
experienced a new rise,
marked by the splash of
interest in high-rise con-
struction. In 2006 - 2007
years has been approved
and started construction
of several skyscrapers at
once. Numerous high-rise
residential and office tow-
ers, multi-functional com-
plexes were planned to
build not only in Toronto
but also in Calgary,
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Vancouver and other cit-
ies. And it seems that,
despite the crisis and the
global financial turmoil,
Canadians do not want to
leave or seriously modify
the already approved proj-
ects, but still find means to
complete them.

TORONTO

As in the past twentieth century, now-
adays the main city of Canadian sky-
scrapers is Toronto. Back in 1980s, has
been developed a common strategy
for its development, which included
a substantial renovation of historic
quarters and allowed the emergence
of new high-rise landmarks in down-
town. In the new millennium, inter-
est in the construction of skyscrap-
ers is not extinguished, and Toronto
still intends to show the world vivid
examples of such buildings. The sec-
ond half of the past decade has been
particularly rich by large-scaled high-
rise projects.

One of the most popular varieties
of these buildings turned out to be a
skyscraper version with different living
functions - hotel, apartments for rent
and permanent residence. In 2012 is
scheduled to complete construction
of just such a tower for the Donald
Trump empire - Trump International
Hotel & Tower. As the very name of
the Trump brand has become a kind
of high-rise building in the region, a
new multi-functional tower tradition-
ally was named Trump Tower indicat-
ing the place of construction - Toronto.

The tower clad with a steel, glass,
and stone facade is located in the
financial district, at 311 Bay Street,
on the southeast corner of Bay and
Adelaide. The building will include 260
luxury hotel rooms and 109 condo-
miniums. They have been designed
with upscale fixtures and 3.4 to 4 m
ceilings and minimum residential suits
area start at 207 sq. m. To ensure pri-
vacy of the residents, there will be a
maximum of 4-6 suites per floor. The
building provides various entrances
with the lobby for residents and hotel
guests. When completed, the Trump
International Hotel & Tower will be the
2nd tallest skyscraper in Canada, after
First Canadian Place building, and
including spire the tallest residential
building in the country.

The tower is being built by Zeidler
Roberts Partnership. There were plans
to connect the building to Toronto’s
underground PATHnetwork. Recently
this plan was halted due to the high
costs associated with tunneling
under the city. However this rather
expensive idea will be embodied
only upon successful completion of
another project - the transport tun-
nel under the historic part of Toronto.
Talon International Development Inc.
of Toronto announced that it had
reached an agreement with interna-
tional bank Raiffeisen Zentralbank
sterreich AG (RZB) to arrange $310
million in this construction. Lewis
Builds Corporation, a construction and

development manager in downtown
Toronto is the construction manager
for this project.

In 2007, Trump Tower has already
withstood a kind of friendly rivalry
between himself and the Sapphire
Tower project (developer - Harry
Stinson), also claimed as the tall-
est residential building in Canada.
Stinson’s skyscraper would have
been 17 meters taller in its latest
design, but the Sapphire Tower failed
to gain approval of city council and
its development company failed. At
that time, the Trump Tower’s design
was also scaled back and the height
was reduced, not because of the
demise of the competing Sapphire
Tower, but rather the develop-
ers needed to allow the project to
remain viable in the face of the real
estate market slowdown.

In the latest architectural practice
of Toronto are great many variet-
ies and modifications of high-rise
residential towers. At the corner
of Gerrard and 388 Yonge Streets
being built the tower Aura, invented
by Italian architects from Graziani
+ Corazza. The 75-storey Aura will
be spired approximately 266.3 m
(873 ft) tall. The project developer
is Canderel Stoneridge Equity Group
Inc. This skyscraper is completing the
construction of new housing near
the College Park in the Downtown,
which was launched in 2010. The
original design proposed two towers.
The building would have featured a
ten-storey podium, with two towers
on top. The taller tower would have
been (including podium) 60 storeys
and 196.5 m tall. The shorter tower
(including podium) would have been
20 storeys and 74.5 m tall. Now it is
planned to be a single tower. The
proposal calls for a semi-transparent
metal and concrete tower. The resi-
dential portion of the tower will be
built above a 3 story podium which
will contain approx. 150,000 sq/ft of
retail space. Aura will also hold the
title of the tallest exclusively resi-
dential building in North America
surpassing the recently built NY by
Gehry in New York City by 3 feet. This
tower will be both Canada’s tallest
and largest residential building.

One more residential tower named
Number One Bloor is a condominium
development at the southeast corner
of Yonge Street and Bloor Street in
Toronto. The project of this 65-story
tower was designed by Hariri Pontarini
Architects; the main client is Great
Gulf Homes, and the project devel-
oper - Great Gulf Group Ltd. In the
past, there had been attempts to
build a residential building at 1 Bloor
Street East, including an attempt by
Bazis International with marketing
by Montana Steele, who was forced
to cancel because of the economic
downturn. The new client relaunched
the plans to build a condo there with
a new design, reduced height (initially
91 to 80, but then 80 floors to 65), and
a new name and expected to be com-
pleted in 2013. The tower style con-
trasts with the majority of the modern-
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ist high-rise buildings in the city. The
undulating curved balconies produce
a facade that possesses duel qualities
of playfulness and control, and dra-
matically contrasts the surrounding
high-rises to the north.

On the seventh floor terrace, there
is 19,000 square feet (1,800 m?) of out-
door amenity space designed by Janet
Rosenberg + Associates, Landscape
Architecture/Urban Design. Number
One Bloor features over 27,000 square
feet (2,500 m?) of resort-inspired ame-
nities on the sixth and seventh floors
designed by Cecconi Simone and the
six-storey podium will include 100,000
square feet (9,300 m?) of retail space.
On an example of this project can be
clearly seen that Canadian developers
are focused on the widest use of a vari-
ous achievements in the design and
architecture, regardless of a specialist
nationality.

The story of erecting Pinnacle Centre
high-rise complex is vivid and dramat-
ic. The complex consists of four towers
located on former railway lands on the
Toronto waterfront, nearby Maple Leaf
Square and CityPlace developments
to the west. The Pinnacle Centre site
is bounded by Yonge Street to the
east, Harbourfront to the south, Bay
Street to the west and the Gardiner
Expressway to the north. It has 1880
residences on approximately 3.8 acres
of land. Pinnacle A (16 Yonge St.) 124 m
height was completed in 2006. On
its 40 operated floors are housed
501 units, where the largest area -
131,5 sgqm, and the smallest - 47.3 sqm.
Pinnacle B at the same Yonge Street
was completed in 2007. It has only 29
floors (92 m). The largest of 298 apart-
ments have 117.6 sqm area, the small
- the same size as in Pinnacle A.

Two subsequent towers of the proj-
ect were called Success Towers - 1 and
2. The first one had to rise above all
others - at 157.4 m height and include
53 ground and 5 underground levels.
In this building also known as Pinnacle
C are 446 apartments. It is currently
under construction having topped off
in 2009. The 45 storey building stands
162 meters making it the 18th tall-
est building in Toronto and the tall-
est along the waterfront. The Success
Tower 2 (also known as Pinnacle D)
supposed to have 51 ground and 2
underground floors and a total height
to roof level - 135 m. Its 635 apart-
ments correspond in their size and
layout of the apartments in Pinnacle
B. Pinnacle D construction began in
2008, but was halted in 2009 and after
the completion of the podium due
to the collapse of the economy, thus
this tower is lower than it supposed to
be initially. After an official release of
units in this tower in early 2010, con-
struction has resumed.

Many international companies spe-
cializing in the construction of unique
(including high-rise) buildings all over
the world actively work in Canada.
Only in the last few years, there being
built a fair amount this kind of objects.
We shall mention only some of the
most interesting ones.

International  business  giant

Skidmore, Owings & Merrill in 2007-
2009 erected in Toronto Minto
Midtown residential complex, called
so by the name of its developer
company - Minto Developments Inc.
The complex consists of two towers,
the Quantum and the Quantum 2.
Quantum is 37 stories tall with a total
structural height of 118 m (387 ft).
Quantum 2 is 54 stories tall with a total
structural height of 160 m (525 ft). The
construction of the towers, the tallest
in the neighbourhood, was controver-
sial. Minto reached an agreement with
city council, after reducing the height
by several stories. Despite this con-
frontation, the towers still have been
built and already in the past 2010 were
almost completely inhabited.

The company Burka Varacalli
Architects Incorporated designs and
builds quite a lot in Canada. Its experts
have developed for Mississauga
(Toronto suburb) the project called
Absolute World Towers, or otherwise
- The Marilyn Monroe Towers. The
project was the result of international
cooperation where alongside with the
local architectural firm Burka Varacalli
Architects Inc. worked foreign experts
from the Chinese Bureau MAD, which
specialist Yansong Ma has become the
winner of the international competi-
tion. This project of two towers 180
m and 162 m height is an example of
a large housing complex, so sought
after in recent years in Canada. Live-
work units permit the conversion from
residential to a commercial/retail use,
while at the same time, masking the
above grade parking in the podium
and providing a “pedestrian friendly”
texture and scale along the street.

Another latest Burka Varacalli
Architects Inc. notable project, except
for the Absolute World Towers - is
recently completed (January 2011). The
Uptown Residences is a condominium
project built by developer Pemberton
Group at 35 Balmuto Street in Toronto.
The 48 floor retro-Art Deco tower is
158 meters tall (spired height 160),
and has 305 units. It is planned that
the new tower will be a convenient
housing for students with different
levels of income, since a large number
of universities and colleges around the
skyscraper.

In 2007 - 2009’s in Toronto was built
The Bay Adelaide Centre, which along
with other high-rises, including the
above mentioned The Trump Tower,
dramatically adorns the city skyline.
51-storey office glass prismatic Bay
Adelaide Centre, based on square
podium, has a long sad history of its
construction. Incidentally, during its
construction and finishing the build-
ing three times became a place of
shooting movies and TV shows that
certainly added the fame to this
delayed construction. Initially, still in
the late 1980s on this site (333 Bay
Street) was supposed to erect a tall
building. But the different financial
constraints of investors, changing cus-
tomer and external conditions led to
the fact that only in 2009 the build-
ing was completed and has finally
acquired its current, very contempo-

rary look. In the final phase of design
were engaged WZMH Architects
professionals, engineering design
- Halcrow Yolles, a developer was a
company Brookfield Properties,which
bought out half of the project shares
from the previous owner (TrizecHahn).
The building is distinguished by its
elemental, modernist form - a refined
rectangular plan with notched corners
- and a prism-like skin of clear vision
and fritted glass that make it one of
the downtown core’s most transpar-
ent towers. Because at different times
the border area adjacent to the build-
ing has been seriously changed, an
aloofness of this last version of the
project from its environment is quite
understandable.

At the same time, critics called the
Bay Adelaide Centre a model of light
and transparent architecture which
unique image had a hand of “maestro
of light” artist James Tarrell. Certified
to a LEED Gold standard, the project
is among Canada'’s largest sustainable
buildings and is estimated to have a
significant energy cost savings within
the Canadian MNECB rating system.
The tower contains rentable class-AAA
office space, as well as below-grade
retail space linked to the extensive
underground concourse network.

Shangri-La Toronto is a hotel and
condominium tower under construc-
tion in downtown Toronto. It was
designed by Vancouver based archi-
tect James Cheng is being built by
Westbank Projects Corp. This is the
same team that was responsible for
building the 201m Living Shangri-La,
the tallest building in Vancouver as
well as a number of other structures
in that city. Prior to excavation the
site was the subject to several months
of archeological exploration, and
many artifacts from the city’s early
history were found. The site was pre-
viously home to a number of smaller
structures, most notable the historic
Bishop's Block. The Bishop’s Block was
built in the 1830s by John Bishop who
built a series of Georgian row houses
on the site and developed it as a high
end residential district. This Block was
disassembled for the construction of
Shangri-La, but the developers have
pledged to rebuild and restore the
Bishop’s Block as part of the project.
The hotel component will be run by
Shangri-La Hotels and Resorts and is
planned to have 220 guest rooms. The
condominium portion will occupy the
upper floors of the building and con-
sist of 353 units. Shangri-La Toronto
will be 214 meters tall, and will be one
of the ten tallest buildings in Toronto
upon completion expected in 2012.

Several years earlier, in 2005 - 2009,
for the same customer and the devel-
oper - Peterson Investment Group &
Westbank Projects Corp., in Vancouver
was built Living Shangri-La skyscraper
(197 m). The 62-storey tower contains
a 5-star hotel and its offices on the
first 15-floors, with condominium
apartment units occupying the rest
of the tower. The building is erected
at 1128 West Georgia Street by James
K. M. Cheng Architects Inc. Since the

high-rise has a square rooftop and
stands 201 m (659 ft) tall and there is
a private roof garden on floor 61. It
is the 15th tallest building in Canada.
The building’s podium complex also
includes a spa, Urban Fare specialty
grocery store, a Vancouver Art Gallery
public display, and a curated public
sculpture garden. The project required
350 millions Canadian dollars. Nature
actively opposed these ambitious
plans - in January 2008 Vancouver was
attacked by the strongest squally wind,
which damaged many buildings and
destroyed the integrity of the structure.
However, problems have been elimi-
nated, and the building was completed
successfully in 2009. Due to its distin-
guished style interiors the building was
featured in the film “Tron” (2010).

Paired towers projects in the past
decades highly relevant in the Asian
construction, turned out rather
demanded in modern high-rise archi-
tecture of Canada. Besides the already
mentioned dual complexes of recent
years, in 2011 were built five-star hotel
and condominium Four Seasons Hotel
and Residences. The project featuring
a 55 storey, 205 metre tall hotel condo-
minium high-rise and a 30 storey 125
meter tall residential condominium
tower presently under construction at
prestigious Yorkville Avenue. The proj-
ect was designed by Peter Clewes of
architects Alliance, and is being devel-
oped by Menkes Development Inc.
This is not the first draft of the success-
ful tandem. Already completed their
other projects in the vicinity - Bloor
Street Transformation and 18 Yorkville.

Returning to the theme of mod-
ern architecture diversity of resi-
dential skyscrapers, impossible to
ignore Ritz-Carlton Hotel in Toronto.
This is a 53-story luxury hotel and
residential skyscraper at a height of
210 meters, is Toronto’s 8th tallest
building. The exterior consists of a
post-modern glass facade. The inte-
rior includes 267 hotel rooms as well
as 159 Ritz-Carlton managed condo-
miniums. Some critics have attributed
this high-rise architecture to the late
post-modernism, but the creators of
Kohn Pedersen Fox & Page & Steele
Architects Inc. prefer to regard their
work as an exclusively Modernist
building that just meets the needs
of both - customers (developer com-
panies Graywood Developments &
The Cadillac-Fairview Corporation
Ltd), and features of architectural lan-
guage, and own preferences for the
given historic environment.

The upper four floors of the podium
cantilever more than 20 feet and pro-
vide cover for the porte-cochere off
Wellington Street. The hotel occupies
the lower 20 floors; floors 21 and 22
used for condominium amenities and
some residences, while floors 23-52
hold the remaining condominium
residences. The penthouse suite occu-
pies the entire 52nd floor, while the
53rd floor houses building mechani-
cal equipment. The building has its
own spa facility for residents and hotel
guests, as well as beautifully deco-
rated ballroom. On the interiors of

the skyscraper worked the specially
invited architects from Hirsch / Bedner
and Babey Moulton Jue & Booth. With
directaccess to Toronto’s underground
PATH, the Ritz-Carlton Toronto will
become an integral part of Toronto’s
bustling below-grade pedestrian net-
work. The project includes five levels
of underground parking, which will
interconnect with the new RBC Centre
to the east, also designed by KPF.

Anolessimportantinits significance
and scale was the recent year’s work of
KPF named the RBC Centre. (Another
name - RBC Dexia Building). The RBC
Centre -the first LEED Gold Certified
office building in Canada - reflects the
reinvention of one of Canada’s larg-
est and oldest banking institutions.
Toronto’s Central Business District
and the Lake Ontario waterfront and
across from Roy Thomson Hall, one
of the city’s preeminent performing
arts centers, and also connected to the
KPF-designed Ritz-Carlton Hotel and
Residences Toronto. The new devel-
opment is close to many of the city’s
cultural facilities, sports venues, and
nightlife destinations and is also linked
to the PATH system, Toronto’s under-
ground network of walkways.

As the first LEED Gold NC certified
office building in Canada, the 43-sto-
rey tower is a leader for more reasons
than one. The tower has raised floors
(with in-floor heating and cooling sys-
tems) and flexible HVAC controls that
facilitate a more comfortable—and
energy efficient—work environment.
The building is cooled using Enwave,
Toronto’s deep-lake water-cooling sys-
tem. In addition, floor-to-ceiling win-
dows enhance daylighting, while sun-
shading devices and automated blinds
tied to exterior light sensors maximize
efficiencies and minimize operating
expenses. Operable windows are pro-
vided up to the building’s 10th floor.
Sound environmental and energy-
saving components in the design of
the skyscraper were the compelling
argument for awarding the building
in 2010 Green Good Design Award.
The unique architectural appearance
of a new skyscraper is the result of hard
work of Kohn Pedersen Fox in collabo-
ration with representatives of several
well-known companies: Bregman +
Hamann Architects, Sweeny Sterling
Finlayson & Co Architects, the owner
and developer of the complex is the
Cadillac Fairview. In 2011 Toronto Star
architecture critic Christopher Hume
named the RBC Centre and the neigh-
bouring Ritz-Carlton Toronto as the
two most beautiful buildings complet-
ed in the 21st century in Toronto.

The Maple Leaf Square, built in 2010
at 15 York Street effectively comple-
ments a variety of residential and
mixed high-rises, appeared in Toronto
in recent years. In this 54-story build-
ing housed the hotel, residential apart-
ments and office space. Design The
186-meter skyscraper is designed by
Kuwabara Payne McKenna Blumberg
Architects and Page & Steele
Architects, the main contractor was
PCL Construction.

65-story skyscraper is the second

part of a multifunctional complex,
where the first is the condominium
tower Maple Leaf Square Condos, built
adjacent to the Air Canada Centre
and also owned by Cadillac Fairview
and Lanterra and Maple Leaf Sports &
Entertainment (MLSE). Two impressive
high-rise glass and precast concrete
towers offer all possible technological
innovations that are used in modern
construction, and in addition, their
design features allow using space for
various functional purposes. It con-
tains 872 residential units, a 167-room
Hotel LeGermain Boutique Hotel,
office space, retail space, a daycare
centre, a High-Definition theatre, and
four levels of underground parking
with nearly 900 spaces. Now open, the
retail complex includes a Longo’s gro-
cery, sports bar and sports retail store,
a fine dining restaurant, and a branch
of the Toronto Dominion Bank. For res-
idents, there will be a rooftop garden
and swimming pool. The development
is aiming to achieve LEED (Leadership
in Energy and Environmental Design)
Silver status for the project’s environ-
mental sustainability. The LEED rat-
ing system recognizes leading-edge
buildings that incorporate design,
construction and operational prac-
tices that combine healthy, high-qual-
ity and high-performance advantages
with reduced environmental impacts.

Daniel Libeskind, another famous
architect of our time has designed
for Toronto his version of a residen-
tial high-rise. The structure will be
located adjacent to the heritage-
designated Sony Centre for the
Performing Arts, itself a modern-
ist icon of the city at the corner
of Yonge and Front Streets. It will
not be built atop the existing build-
ing, as has been mistakenly thought.
The project, which broke ground
in mid October 2009, is expected
to be complete in late 2012 - early
2013. Libeskind, the well-known sup-
porter of deconstruction, has created
a somewhat more traditional proj-
ect commissioned by the developer
Castlepoint Realty Partners Ltd. The
project, which broke ground in mid
October 2009, is expected to be com-
plete in late 2012 - early 2013.

CALGARY

Spite of the fact that a large part of
this review is devoted to the Toronto
buildings, it would be unfair to ignore
the high-rise projects built for other
Canadian cities. Jamieson Place is a
39-storey 170 meter office tower with
multi-use podium floor levels in down-
town Calgary. The design is inspired
by the prairie landscape with mod-
ern references to Frank Lloyd Wright's
stain glass motifs and graphic compo-
sitions evident in the exterior horizon-
tal bandings and interior treatments of
the main lobby and the winter garden
on the Plus 15 level. The office building
was made by Gibbs Gage Architects,
with structural engineering by Read
Jones Christoffersen. The building
owner is British Columbia Investment
Management Corporation, the main
customer and developer of the project
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was Bentall LP. Construction of new
office was completed in 2009, and
the skyscraper still was staffed with a
spectacular three-meter helmet of two
steeples, illuminated at night.

In 2010, upon the draft of the same
architects (Gibbs Gage Architects with
WZMH Architects) in Calgary was built
Centennial Place complex of two office
towers, the height of 165m and 100 m.
The owner of the 39-story Centennial
place | and 23-story Centennial place Il
is Oxford Properties Group.

The construction of the 236-meter
office skyscraper The Bow was started
in Calgary in 2007 and should be
completed in 2012. The building will
be the tallest office tower in Canada
outside Toronto. The main idea of
the project has been designed by
maestro Norman Foster and its fur-
ther development and bringing to
the specific requirements of local
customs was made by architects
from the Canadian Bureau of Zeidler
Partnership Architects. A total of 58
floors is planned in this building, 53
of them - office. Two levels will be
given under trade, four - for tech-
nical use. The skyscraper has many
pleasant excesses, including three
high-rise gardens. The owner of a
skyscraper is now the company H &
R Reit, the customer - Ledcor, and the
developer - a Texas firm Matthews
Southwest, engineering and design
solution was supervised by specialists
from Halcrow Yolles.

The curved arc-shaped glass giant
prism on the facade is scribed with
lines of the rhombic steel grid.
Horizontal divisions into ten levels at
theintersection of the diagonals have
highlighted the simplicity and clarity
of the overall design. A neighbour-
ing historic building - The York Hotel,
using the Edwardian Commercial
Architectural style was demolished
to make room for the new building.
Between 70 to 80 per cent of its
brown bricks cladding have been
saved and used to reconstruct two
of the hotel’s exterior walls. The con-
crete foundation was continuously
poured over 36 hours on May 11
and 12, 2008, being the largest of its
kind in Canada, and third largest in
the world after the Howard Hughes
Center in Los Angeles and the Sama
Tower (Al Durrah Tower) in Dubai.

The project has got its name for its
crescent shape and the view of the
Bow River. The tallest of these towers
will be taller than the current tallest
tower in Western Canada, the Suncor
Energy Centre (also in Calgary).
Launch of the skyscraper construc-
tion has also been associated with
the beginning of a total renovation
of the Downtown East Village his-
toric district. The construction works
expected to be completed in the
first quarter of 2012. Initially the pro-
posed high-rise was announced in
2006 by EnCana Corporation, North
America’s second largest natural gas
producer. Early designs suggested
that the project would consist of a
complex of towers (perhaps two or
more) over two blocks. The tallest of

these towers could be 60-stories tall.
Conflicting reports suggested that it
would be one single tower around 70
stories tall and possibly over 1,000
feet (300 m), making it the tallest
building in Canada. Other sources
suggested a two tower complex
spanning the entire surface of two
blocks, with a second tower of 40 to
50 storeys connected at sixth storey
level over 6th Avenue. Official state-
ments declare that the tower will be
58 stories, or 236 metres (810 ft) tall.

In 2007 the company announced that
the Portrait Gallery of Canada would
not be moving into the Bow, later this
information was not confirmed. The
project will eventually house two sepa-
rate companies both equally occupy-
ing the space. Encana Natural Gas with
over 3,000 Calgary-based employees
and Cenovus Energy’s more than 3,600
Calgary based staff.

The twin towers theme represent-
ed in Toronto high-rise projects is
also reflected in the architecture of
modern Calgary. Eighth Avenue Place
is a twin office tower project to be
built on the former site of Calgary’s
historic Penny Lane Mall. Demolition
of the old mall was completed in
September 2007, and the new con-
struction begun in Summer 2008.
The project contains a 40 story west
tower (183.0m) and a 49 story east
tower (202.5m) and will include office,
retail and entertainment spaces. In
addition to offices in the complex is
supposed to place a retail area and
entertainment center. This is Canada’s
first pre-certified LEED Platinum-
CS high-rise office building. The
structures, designed by Gibbs Gage
Architects and structured by Kendall/
Heaton Associates, will have a Rocky
Mountain theme, with a western fac-
ing pale-green glass wall mimicking
mountain waters and glaciers. The
rest of the building will adopt a dark
gray layered appearance represent-
ing the shifting tectonic plates that
built the mountains. According the
Hines developers requirements first
planned to build a 49-storey tower
with a 6-level underground parking
for 1141 place, and a host of con-
venient pedestrian connections with
the surrounding area. Its construction
should be completed in the current
2011, and completion of the second
tower - two years later.

From the foregoing it is easy to
conclude that in recent years, the
Canadian high-rise construction
has been experiencing a real boom,
and no economic turmoil can seri-
ously undermine this tendency.
Reasonable balance between func-
tionality and artistic images, using
the latest technology and care-
ful approach to the environment -
that’s an experience that the new-
est Canadian architecture strives
to show the world. That's why for
today the freshest impressions of
the North American high-rise con-
struction should be experienced in
Canada rather than in the neighbor-
ing United States bogged down in
their problems!
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Mississauga is a sixth larg-
est city in Canada located
in Southern Ontario in the
Regional Municipality of
Peel, and in the western
part of the Greater Toronto
Area. Mississauga has

one of the largest corpo-
rate/financial districts in
Canada with major inter-
national companies having
their Canadian headquar-
ters located in the region
including Hewlett-Packard,
Microsoft, PepsiCo,
General Electric, Siemens,
Fujitsu and Wal-Mart
Canada among many other
Fortune 500 companies.

THE HISTORY OF CREATION

The Absolute Project has been sub-
ject to a two stage International
Design Idea Competition in 2005. On
November 28, 2006, during the 24th
annual Mississauga Urban Design
Awards ceremony, Mississauga Mayor
Hazel McCallion announced that an
international design competition was
going to be held for the building of the
fourth tower for Absolute World that
would be the landmark tower of the
city. Over six hundred registrants and
ninety-two submissions from archi-
tects in seventy countries took part in
this competition. The competition was
awarded to Yansong Ma Architects of
Beijing whose idea then was imple-
mented by Burka Architects Inc. Burka
Architects then developed a market-
able condominium project and associ-
ated functions. Burka Architects also
prepared construction drawings and
provided supervision of construction.
The design was so admired that the
studio was commissioned to design
a sister building, Absolute World 2,
next door.

Absolute World is a residential
condominium twin tower skyscraper
complex in the five tower Absolute
City Centre. The three older towers are
complementary, but less curvaceous.
The first Absolute apartment block
features 850ft” two-bedroom apart-
ments while the second, A? has 850ft?
to 1,260ft> two-bedroom apartments,
mostly with balconies. Building three,
the Club Tower, ranges from 765ft?
two-bedroom apartments with an
additional 60ft> balcony to 1,250ft’
three-bedroom-plus-den penthouses
with an additional 92ft> of balcony.

The construction of Absolute World
1 and 2 (4th and 5th tower complex)
began in 2007. The winner company
MAD Architects invited a local part-

ner Burka Varacalli Architects for
the implementation of idea. At the
moment, construction works are fully
completed, their interior finishing is
made of 95%, and 90% of premises
already have their owners.

Absolute World 1 offers five dif-
ferent floor plans for two-bedroom
apartments — 755ft? to 1,030ft? in size,
all with large 155ft* to 280ft? balco-
nies. There will be six levels of under-
ground parking. The project is being
built by Fernbrook Homes and Cityzen
Development Group. With the first
three towers completed (Absolute City
Centre 1 & 2, and Absolute Vision), the
last two towers (Absolute World 4 &
5) are currently under construction.
Standing at 50 and 56 storeys, these
two skyscrapers are the tallest of any
builtin a North American suburban city.

SITE

The Absolute Condos development
is on the north-east corner of the
crossroads of Hurontario Street and
Burnhamthope Road, a gateway to the
Mississauga town centre. This location
enables MAD Architects’ design for the
final two towers to directly address
visitors and others travelling into the
city.The complex occupies a one of the
most significant sites and is an iconic
landmark of the area.

MAD said part of the idea was to
evoke the city dwellers’ desire for
nature, exposing them to the sensual-
ity of sunlight and wind. “Our design
expresses the universal language of
audacity, sensuality and romance.
As the new landmark of the city of
Mississauga, it will become the icon of
the present landscape with all its twist-
ing rhythms resembling the human
body,” they said.

The tower floorplans are designed
to rotate as the buildings rise from
the ground, creating a playful shape
that changes from every angle. The
public spaces surrounding the build-
ings are designed to provide a transi-
tion between the ground plane and
the towers. Live-work units permit
the conversion from residential to a
commercial / retail use, while at the
same time, masking the above grade
parking in the podium and provid-
ing a “pedestrian friendly” texture and
scale along the street.The curvy, wrap-
around balconies, accessible from all
principal rooms, offer maximum light.
Each tower is crowned with a resi-
dents-only terrace and lounge.

TOWERS CONFIGURATION
Absolute World 1 building had been
nicknamed the “Marilyn Monroe Tower”
due to its curvaceous, hourglass fig-
ure likened to actress Marilyn Monroe.
Later the two towers came to be called
as Marilyn Monroe Towers. Very special
56-storey building shape is achieved by
turning each elliptically-shaped floor
about its centroid by certain variable
angle. Received shape (main attractive
feature of the building) was given to us
as afigure, vase, shell - beautiful, sensu-
ous - but a shell.

The tower twists 209 degrees from
the base to the top, making it very

similar to Turning Torso in Malmg,
Sweden. When viewed at the tower
from different points, then there is the
effect of the spindle - the convex and
the thinnest parts of the tower seem
migrating along the building, recalling
a spiral motion.The Absolute World
Tower 5, on the other hand, is charac-
terized by a uniform rotation of each
floor and a lower swelling of its profile;
inevitably giving it the appearance of
Marilyn’s masculine companion.

The structural design is done by
Sigmund Soudack & Associates Inc - a
Toronto based more than 40 years old
structural engineering firm.

DEVELOPMENT OF LOAD
CARRYING STRUCTURAL SYSTEM
SUPPORT STRUCTURE
The very first challenge was how to
support this shell. There were differ-
ent proposals. Since the building form
is result of rotation, naturally one of
the proposed structural systems was
two concentric circles of columns. We
called it “Round System”. The other
one, called “Rectangular System”,
consisted of walls oriented along two
mutually perpendicular groups of
gridlines. The third system was combi-
nation of both previous ones.
Considering from different (structur-
al or architectural) points of view, each
system had its advantages and dis-
advantages. After some discussions,
“Rectangular System” was eventually
chosen resulting in irregular structure,
each floor to be unique, wall or column
elevations looked as curved structures,
causing additional thrust (membrane)
forces in slabs and moments in col-
umns from gravity loads. It should be
noted that third “Combined System”
resulted in regular structure with prac-
tically each floor to be typical. The
system is worth to be considered in
future buildings of that nature since it
might offer more economical design.
Gravity and Lateral Loads combined
in different permutations, resulted in
several hundreds load combinations.
Each single piece of structure was
designed on all these combinations
and the worst one was chosen for final
design.

ANALYSIS AND DESIGN
Different analysis models (starting
from simple ones allowing hand cal-
culations to most sophisticated using
State-of-the-Art methods and soft-
ware) accounted for different factors
of structural behaviour, such as:

- shear wall - column framing inter-
action,

- slab coupling effect, slab cracking,

- slab membrane stiffness,

- P-Delta effect, construction stage
sequence,

- column ductility demand and duc-
tility capacity, etc.

SPECIAL TOPICS

Since all slabs are wrapped around
by continuous balconies, one of the
challenges was to minimize conduct-
ing high or low temperatures from
outside balconies to inside slab by cre-
ating thermal breaks to increase the

building energy efficiency. Differential
shortenings of walls and columns
(which may have resulted in floor-
leveling problems) were evaluated
and compared with slab elevations
periodically monitored on site. Lower
floor walls and columns were poured
by 70 MPa self-consolidated concrete.
Acceleration of top floors from wind
gusts were evaluated and fell within
human perception of building motions
acceptable limits.

ABSOLUTE WORLD TOWERS (THE
MARILYN MONROE TOWERS)
Status: Under construction

Type: Residential condominiums
Location: 50-60 Absolute Avenue,
Mississauga, Ontario

Height Roof:
Tower 1: 179.5 m (589 ft)
Tower 2: 161.2 m (529 ft)[2]

Floor count:

Tower 1: 56 floors

Tower 2: 50 floors

Floor area Recreation Centre: 2,800
m2 (30,000 sq ft)

Architect: Burka Architects
MAD Studio
Developer:Fernbrook Homes &
Cityzen Development Group
Structural engineer: Sigmund
Soudack & Associates

HABITAT
Buddha Silhouette

(p. 32)

MATERIALS PROVIDED

BY HENN STUDIOB

Haikou (“Seagate”) a

city in southern China,
located on the northern
coast of Hainan Island, at
the Nandu River mouth.
Its origin relates to the
period of the Tang Dynasty
(618 - 907). Haikou is the
largest city in Hainan, so
it’s no wonder that an
international competition
has been declared for its
Central Business District
development.

The competition was realized by
the Berlin-based design & research
HENN StudioB in cooperation with
IPPR  International Engineering
Corporation, Arup, Front and
Lumen3. The other participants of
the competition for Haikou Tower
were Wilkinson Eyre with Shenzhen
Huasen Architecture Design Company,
Broadway Malyan with Shanghai
Architecture Design Institute, Zaha
Hadid Architects with Guangdong
Architecture Design Institute, RMJM/
Alsop with Southern China University
of Science and Technology, Zeidler
with Beijing Institute of Architecture
Design, Scott Wilson with Eastern
China Architecture Design Institute, IBI
with China Academy of Architecture

Design Research.

Finally HENN StudioB won the first
prize in the competition to design the
highest building of the complex - the
Haikou Tower.

The construction content of
International Trade Plaza includes:
super five-star hotels, office buildings,
tourism, commerce, catering, interna-
tional conference halls, etc. The client
- Hainan Airline Group has put forward
rigid requirements for the general
graphic design and architecture of the
towers to provide the vertical eleva-
tion of the site and construction. The
site elevation of local area should be
arranged reasonably according to the
specific topography, land status and
function.

Each building should be designed
and constructed to meet the architec-
tural features of the complex through
a combination of building body mass
to reflect the architectural features,
building form and environmental
landscape of perfect unity, and to
achieve the appearance of novelty
and uniqueness, reasonable and per-
fect functions, intelligent equipment,
modern design.

The architectural style of buildings
should ensure their economic viability
taking into account psychological and
physical characteristics of people, as
well as their safety inside and outside
of high-rise building. The architectural
design should have a comprehensive
analysis of the environment respond-
ing to the surrounding architecture,
and based on the analysis put for-
ward in the design, so that the entire
International Trade Plaza can become
an integral part of the region.

The Haikou Towers are projected to
become the heart of the new Central
Business District of Haikou. The
Masterplan comprises an ensemble of
10 towers ranging from 150 to 450
meters in height with an overall build-
ing area of 1.5 million square meters.

HENN StudioB has suggested its
drafts of entire 10 high-rises, but as a
result, by its project will be erected the
main building of the complex - Haikou
Tower. When creating the Haikou
Towers complex architects have tried
to make the most of local cultural tra-
ditions. Thus, the basis of the complex
masterplan was inspired by a stylized
image of the hands of a Buddha. At the
same time was taken into account not
only the proportions and contours of
the body, but the positions of hands
and fingers that are never random and
always carry a certain symbolic value.
Another character played its role in
the configuration of the towers ver-
tices was the lotus flower. A kind of
culmination of these high-rises lined
up along the central axis of the new
business district will be two office sky-
scrapers. Two facing series of towers
line up along the central axis of the
new Central Business District and cul-
minate in two landmark towers fram-
ing the central plaza of the district.
At ground level the office towers are
connected by a continuous undulating
podium that accommodates the flank-
ing commercial facilities. The public

realm between podium and boulevard
expands with lush green spaces and
water basins.

HAIKOU TOWER

Form and structure of the dominating
450m high tower have been directly
molded by the program requirements
for the building and the drive for an
efficient structural scheme. The occu-
pants’ requirements regarding office
space and hotel accommodation are
distinctly different and have led to a
relocation of the structural system at
the boundary between the two func-
tions. The change in systems occurs
at the hotel lobby area where a large
outrigger truss located in the center
of the building takes over from the
lower level structural system located
primarily at the facade. The truss is
intentionally exposed and integrated
into the architecture to provide a clear
distinction between functions and
structural systems and is a key feature
of the overall design.

The requirements for the office lev-
els called for long span floors and col-
umn free interiors. This led to a mega-
column and megabrace solution in
conjunction with a substantial core. In
order to maximize the flexibility of the
internal spaces, these mega-columns
are pushed to the eight exterior points
of the building, inclining and rotating
with the form. Core and mega-col-
umns carry the majority of the vertical
loads. The large mega-braces carry the
horizontal loads arising from wind and
earthquake loading.

The hotel floors have a greater
requirement for unobstructed views.
To avoid any cross bracing on the
perimeter of the building a structural
system relying only on the core and
perimeter columns is adopted. The
perimeter columns are tied back to
the core via a rigid connection at each
floor plate and a large capping truss
at roof level. The internal space of
the core itself is designed as a full
height atrium. To increase the open-
ness of this space, the concrete walls
employed for the office levels core
are replaced with a steel diagrid.
Encourage the adoption of a new type
of structure, technology and materials,
as well as with better economy, feasi-
bility, structure.

Super five-star hotel takes about
25% of layers of the main building.
The hotel lobby is located on the 72nd
floor with three floors of hotel service
areas below. From the 77th to the
100th floors the hotel offers more than
46.000 square meters of floor space for
guests. The sky lobby and the observa-
tory floor are located right at the top
of the tower. The lower two thirds
of the towers are reserved for office
use with a total floor area of 185.000
square meters that is about 60% of lay-
ers of the main building. Podium area
includes commerce, catering, enter-
tainment, culture and international
conference facilities.

FACADE
The building height of 450m called for
an intelligent, high performance build-

december/january Bb“:ﬂ“!kjvg 125



ing envelope. One of the main require-
ments of the facade system is to react
to differing sunlight conditions result-
ing from the building’s orientation.

The facade concept achieves this
with a panel unit system divided into
two parts — an upper opaque part
that blocks out sunlight and a lower
transparent part. The opaque spandrel
panels provide external shading thus
reducing cooling loads and enable
energy production by utilizing a pho-
tovoltaic coating on the south facade.
The glazed elements in the lower part
maximize natural daylight. The sub-
division of each facade unit allows a
folding to take place. The angles of
which vary according to the differ-
ent sun-shading requirements, from
north to south, from bottom to top. By
increasing the angle a smooth transi-
tion from the flat units on the north
side to units on the south facade can
be achieved. The continuous differen-
tiation of the facade blends harmoni-
ously with the large-scale structure of
the tower.

The project provides Comprehensive
Disaster Prevention System estab-
lished for efficient integrated disas-
ter prevention and relevant measures
after the accident and emergency, as
well as reasonable arrangement of the
lobby, entrance hall, transportation
organizations and other public spaces,
equipped with adequate health and
service facilities. In the technical prem-
ises is to be placed appropriate equip-
ment necessary for the maintenance
of the tallest building of this island.

HAIKOU TOWER

Client: Hainan Airline Group
Location: Haikou, China
Program: Office, Hotel,
Conference, Commercial
Height: 450 m

Area: 320,000 sqm

Design Team: HENN StudioB

Local Partner: IPPR International
Engineering Corporation, Beijing,
Haikou

Consultants: Arup, London,
Shanghai Front, New York Lumen 3,
Munich

STYLE

The Unity of
Imagination and
Utility

(p. 38)

TEXT BY MARIANNA MAEVSKAYA,
PHOTOS BY DANTE O. BENINI &
PARTNERS ARCHITECTS

Oscar Dante Benini - one of
the leading Contemporary
Italian architects. His com-
pany - Dante O. Benini &
Partner Architects ranks
among the world’s 100
most influential architec-
tural firms according to
“Forbes” and among of

50 - the best in Europe. The
disciple of such recognized

modernism masters of

the twentieth century, as
Bruno Zevi, Carlo Scarpa
and Oscar Niemeyer (under
auspices of him Benini
made thesis project in Sao
Paulo, Brazil), Italian archi-
tect for several decades
successfully developed the
most relevant architec-
tural themes of our time.
Among his works are plans
of entire city quarters and
industrial centers of great
groups, high-rise office
towers, and renovation
projects of historic build-
ings, laboratories and
trade spaces, till exclusive
clubs, houses, yachts and
pieces of design, all over
the world. Various build-
ings typologies with a
very wide geography of
his works (Italy, Holland,
UAE, Turkey, Monte Carlo,
Russia, China and others),
clearly demonstrates the
tremendous professional
opportunities and tremen-
dous experience of this
master. Having arrived

in Russia to prepare for a
new project, Mr. Benini has
kindly agreed to answer
some questions of our
magazine.

What is the purpose of your visit?
We are in Russia for working at a new
project. We came together with one of
the great Italian contemporary artists
Mario Arlati, who works with color and
materials. The relationship between
architecture and this artistic image
it is created and comes from is the
most direct. So Mr. Arlati - one of the
most subtle feeling professionals in
this field. I love working with him and |
hope that our Moscow project will also
be interesting.

Could you elaborate on what do you
plan to do in Moscow?

Since it only general ideas and | won't
go into details ahead of time. During
this visit we hope to get preliminary
impressions of Moscow architecture,
to realize what would be interesting to
create it in this environment. | believe
in the synthesis of art and architecture,
not only in the past, but in the modern
world, so for me it is so important to
work together with architects as well
as with artists.

What objectives should challenge
architecture in the modern world?
And is there any specificity in the
Russian architectural reality, radi-
cally affecting the tasks for archi-
tects?

For centuries architecture has been
playing very important role: in addi-
tion to meeting purely utilitarian
needs, it deals with the ideological,
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cultural, social, and sometimes - edu-
cational function. | believe that espe-
cially nowadays, just as before, the
main task of the architect - to improve
the world around us. Therefore, the
modern architect has to think not only
about how to deal with specific prob-
lems and wishes of the customer, but
also on how it will operate the building
in 20, even 50 years after construc-
tion. The more functional and better
thought-out is a building operating
model and its habitants life in it, the
more successful turns out the project.
| love the expression of the British
Prime Minister Sir Winston Churchill
that “first we shape our houses, and
then they shape us.” We have already
done several projects for Russia in
recent years. And the specifics of the
work at each duty are shown not only
in the peculiarities of climate, speci-
fications, capabilities, etc., but also in
attitude of people how and what we
do. Because the space define certain
behaviors of people concerned with
its creations.

Every architect seeks to dream up
a bit at the beginning of his project
work. And only then enters his dream
in the framework of specific objec-
tives and constraints. The famous
French poet Paul Valery said, “Stop
dreaming and wake up, if you want
to see your dreams embodied in life.”
True creativity of the architect - is
always a compound of the imagina-
tion with the utilitarian needs, wheth-
er be it city, a complex of buildings or
a small piece of the interior. Thanks to
the breadth of views of such business-
men like Mr. Dobashin, it becomes
possible to realize some bold archi-
tectural dreams. And today we are
in Moscow to make our ideas on the
new project more emotion-filled and
bright. As for a detailed discussion on
the specifics of work in Russia, I'll be
ready to talk about at the later devel-
opment stages.

Could you illustrate your vision of
the architect role in the present-
day world on an example of already
implemented objects?

In 2003-2008 we were doing a high-
rise office building project in Istanbul.
In this piece of work very clearly
appeared many Dante O. Benini &
Partner Architects fundamental
approaches to design. This high-rise
tower located on the Bosporus, in
close proximity to many other office
buildings of the business district of
Istanbul. Unfortunately, mostly, such
buildings are faceless and have no
identity. But we strived to create easily
recognizable buildings that can not be
confused with the nearby tower and
do not need to be distinguished by
the number on its front. In this project
special attention was paid to the social
aspect, and was also focused on the
role of art. The owner of the corpora-
tion, for whom the headquarters were
building for, was one of the major col-
lectors of contemporary art in Turkey.
And he decided to use the new build-
ing as a kind of exhibition space for his
collection. Thus the basic office func-

tions of the tower still have not been
canceled. This made us - architects
more restricted that, in turn, influ-
enced the nature of the interior and
the overall appearance of the building.

How important to you is the appli-
cation of the latest technologies in
construction? How do the regional
climatic features affect the overall
concept and the character of the
building? Do they bring additional
constraints just in high-rise con-
struction?

Everything should be thought out
from the general concept to very
details, in accordance with the sys-
tem of constraints in which the
building will operate in the future.
Undoubtedly the climate plays here
an important role. But | think that the
ability advanced technologies plus
a sound approach to their applica-
tion allows finding the most appro-
priate and elegant solution to each
concrete location and climatic zone.
In the same Turkish skyscraper proj-
ect we strove to create substandard
image of the building by moving out
service facilities and use of a special
hinged mesh structure. Yes, it cre-
ated a unique image of the build-
ing, but the main reason for using
it is that such an engineering solu-
tion for facade walling allowed sav-
ing 30% energy consumption for air
conditioning and ventilation of the
skyscraper. (Optional external grid
design, which is located at a certain
angle to the uniform building glaz-
ing, does not allow heating of the
major glass surface, and in spring and
autumn, it is enough to open a win-
dow to let change in pressure to draw
the fresh air from outside without the
use of mechanical ventilation). The
steel arch bars and ribs and on the
main south-eastern facade, in addi-
tion to their supporting function for
the grid and purely aesthetic accent,
act as an extra open staircase, which
can be used for emergency rescue in
case of fire.

In your works you devote much
attention to the use of various
energy efficiency and other envi-
ronmental technologies. In your
opinion how promising in Russia the
use of various innovations in green
and energy-saving technologies in
construction?

| think that Russia is just El Dorado in
the field of using a variety of hi-tech
and energy-efficient technologies,
especially the so-called “passive.” It's
a common misconception that in a
cold climate the heating cost of the
building up a large part of operating
costs. In countries with extremely hot
climates, the energy consumption for
cooling and ventilation of buildings is
much higher. Therefore, in each case,
the architect and engineers should
think over functional and sustenance
building system the most appropriate
for the concrete site. Considering pos-
sibilities of the modern construction
industry, using the most advanced

maintenance methods of such systems
in Russia, will be extremely beneficial
and effective to erect buildings with
in view of these new technologies. We
just have to focus customer attention
that the building should not be only
built but also exploited with maxi-
mum profit. This is a very case, when
the architect is able and even should
educate people, convince them to
choose the best possible design solu-
tions. And the press should influence
this choice, including in the field of
architecture.

How compatible in your opinion
the latest technologies and modern
aesthetics with the historic urban
environment?

It is convenient to answer this ques-
tion on the example of the story of
our building in Milan that we have
reconstructed by the commission
of the famous shoe company GEOX
as its headquarters. The building
is designed only in a modern style,
without any historically stylized
details. This is despite the fact that it
is located one block away from Piazza
Duomo, with the Milan Cathedral,
built in the Gothic style, and almost
next to one of the most famous build-
ings of Bramante, the great master
of the Renaissance. Surrounding
neighborhoods development also
containes different style buildings of
past ages. So the only way to give a
relevant answer to the “place spirit”
and reflect the history of our modern
building was to use a color palette
inherent the majority of surrounding
historic buildings. At the same time
we strove to make “breathing” facade
as the main motto of GEOX - «Shoes
are always breathing”. Partly it was
a game and tie-in to a current build-
ing purpose, but at the same time,
it is quite rational pragmatic inten-
tion to use the latest facade tech-
nologies that allows reducing energy
consumption for ventilation and air
conditioning. As a result, the history is
still present in the project, but in the
form of perforated facade plates dif-
ferent shades of green, yellow, bronze
and brown - i.e., colors inherent in
most of the local old buildings from
different eras. And the modernity
is read here as a general simplicity
and geometrical image, as well as in
mobility of its individual parts and
using the same perforated facade
panels for maximum natural ventila-
tion of the building, depending on its
specific needs and situation.

What is your notion of stylistic dif-
ferences in contemporary architec-
ture? What do you think about the
style and fashion? Are these con-
cepts relevant nowadays?

In my opinion, the concept of stylistic
differences is not particularly relevant
today. The architect, as a rule works
with the technologies and materi-
als that are available to him at the
moment. Certainly, he is affected by
various architectural fashions - for the
use of certain materials, appeal to a
bright color contrasts, as in recent

years, or the imposition of some
structural elements on the facades as
decorative details. But | suppose every
architect decision should be dictated
by many factors, functional and aes-
thetic. A blind adherence to fashion or
the desire to show off - does not bring
the desired results.

You have worked in various archi-
tectural styles in different years and
your buildings researchers could
classify as postmodernism, as well
as high-tech, or late modernism.
How can you explain such a stylistic
diversity of your works?

The architect must express his or her
time. Forms and technologies play
secondary role. We should not be for-
mally attached to the classics. | like
very much and respect many of old
masters. But they need to be explored
rather than copied. At the modern
architecture affects the philosophy
of modern life. The architect should
reflect this vision and partly predict
as far as possible. In addition, he must
necessarily have a desire to experi-
ment. So do not be afraid to use new
technologies. If the general idea is
well-thought, then you should not
be scared advanced engineering or
design development. So it is very
important to teach young architects
not only to use various technologies,
techniques and methods of design,
but also the understanding of human
psychology. After all, the architect, |
repeat, works for people and in some
way models their lives in invented by
him spaces. After all, the architect, |
repeat, works for people and in some
way creates models of their lives in
invented by him spaces.

If you had the opportunity to realize
your dream, what would you build?
Would you like to do something spe-
cial in Russia?

I would like to build new housing for
people. Homes, where they would
have been easy and comfortable to
live for many years. In our various
buildings, after the commencement
of operation, people brought along
their loved ones at excursions proud-
ly showing the premises where they
work. | would like to create in Russia
those buildings to live or work in, that
people would have been happy. For
Moscow, | would suggest some version
of high-rise office tower, a kind of cor-
porate symbol created in the newest
materials and designs.

I would be also interested to partici-
pate in the program for the prepara-
tion of the Olympic Games in 2014.
Our company has already participated
in the design and preparation for the
Winter Games in Turin. So we know
firsthand that in most cases, in prepa-
ration of such events everyone thinks
only of the Games themselves, not for
the need to make these buildings and
facilities fully operational during the
Olympics. And only then start to adjust
them under the new needs. Over the
past few decades, only Barcelona
transformation project, dedicated to
the Games in 1992, yielded positive

results in urban planning terms. All
other attempts to change the urban
fabric, taking into account the con-
struction of large sports facilities, etc.
have not yielded tangible success. And
I would like to work on such a promis-
ing for the citizens regular life systems
of planning and urban transformation
of the city, host the Olympics.

Have you ever been designed high-
rise buildings for Russia? And what
is the fate of these projects?

We have had a large-scaled project for
Nizhny Novgorod, which suggested
serious urban planning modification of
the urban area. There, we proposed a
new vertical accent in the form of three
towers on the significant urban plot -
Strelka and major upgrade of adjacent
residential neighborhoods. Although
we were interested to challenge such
a large complex of urban tasks in your
climate and to work in the context of
wide opportunities of your construc-
tion industry.

If you had a chance to give advice to
the Moscow government in the field
of architecture and urban planning,
what would you recommend to do
first?

| would have insisted on the applica-
tion of LEED standards in all major
Russian projects. And gradually would
make these standards mandatory for
all developers. Another would have
continued to develop a network of
light land transportation, at the same
time maximizing the number of green
landscapes, especially in residen-
tial neighborhoods. And, if possible,
would build less huge residential build-
ings - a kind of honeycombs - in favor
of a more diverse low-rise building.
In the houses themselves should be
used only the highest quality thermo
windows and advanced technologies
for better overall thermal insulation of
facades. In my understanding, harmo-
nious construction, according to the
climatic features of a specific place - it
is possibility to spend little and save a
lot - the energy and other resources,
particularly during construction works
and further operation of the build-
ing. However, all these suggestions
are applicable not only to the Moscow
architecture, but also for the field of
the entire Russian construction.

PERSPECTIVES
Glamorous
“Warren”

(p- 44)

MATERIALS PROVIDED BY
BROADWAY MALYAN
Population increase, land
shortage and rising land
prices have made high-
density living an accepted
way of life. The embracing
of Corbusien city planning
principles saw many a
global city redefine its sky-
line and embrace the tall
building as the panacea to

high-density development
in a transformation given
largely to planning guide-
lines that were attuned to
rapid economic develop-
ment. Despite the typolo-
gies association with
certain socio-physiological
and environmental ills, the
tall building nevertheless
continues to be adopted as
a means of achieving high
densities and therefore
greater economic returns
in spatially compromised
urban settings. They are
also a means of celebrat-
ing the power and prestige
of an individual, group or
association given the icon-
ic nature of towers.

Attempts to readdress such ills
through the creation of more hybrid
forms that balance space within the
object driven icon have started to
redefine the tall building, which was
historically nothing more than a her-
metically sealed air-conditioned box.
Skycourts and skygardens are archi-
tectural devices increasingly being
incorporated, which seek to reduce
perceived tall-building densities and
provide residents with more habitable
living environments in provision of a
greater ratio of social space to built-up
area. Brand value, and the aspirational
lifestyles that particular brand iden-
tities project, has increasingly been
a sought-after marketing device that
has appealed to increasingly high end
property investors.

One particular project that
draws upon these factors is Milano
Residences, a 53 storey luxury resi-
dential condominium in the heart of
Makati city, The Philippines. Developed
by Century properties and designed
by global architecture, urbanism and
design practice Broadway Malyan, the
tower comprises a total of 336 studio,
one bed, two bed, three bed, pent-
house and town house units - thus
contributing to a diverse make up of
residential floor types that seek to
encourage a more diverse community.

Adaptability and flexibility to cater
for the needs of an individual, couple
or family has been taken into account,
with the ability for apartments to be
merged wither horizontally or verti-
cally into larger apartments according
to economic, spatial and social need.

Broadway Malyan has collaborated
with the Versace group to create an
integrated architecture, landscape and
interior design that sought to evoke
the fashion designers’ brand values
in the creation of the first branded
condominium development in Asia.
This was achieved by reinterpreting
the essence of both traditional Italian
architectural devices and open spaces
as well as abstracting the forms and
shapes that are intrinsic within the
fashion house’s brand.

Piazzas, and loggias, the outdoor
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spaces that were once so intrinsic to
the Italian city, have been reinterpret-
ed skyward to provide social amenity
for the residents, reduce perceived
densities of the tall building and nur-
ture opportunities for social interac-
tion. These take the form of skycourts
and skygardens that provide a setting
for infinity pools, gymnasium, spa and
hammam treatment room, screen-
ing room, and juice bar. These social
spaces are densely foliated for the resi-
dents’ recreation, social interaction,
quiet contemplation or the ability
to enjoy the panoramic views of the
Makati city skyline.

The open space theme is continued
through to particular units that seek to
reinterpret the loggia, an architectural
device found in the traditional renais-
sance villa. The sky loggias act as ‘out-
door rooms’ to the exclusive duplex
units and provide a further private
social space for the residents to enjoy.
A private Infinity pool is incorporated
into this double height terrace space.

The brand identity of Versace is then
intertwined by linking the sky loggiasin
a continuous grey Greek meander that
evokes elements of the Versace logo
and is similarly characteristic in classical
Roman tapestry and pottery. The wrap-
ping feature not only ties the sky loggia
units together but serves as a notable
icon in its ability to be illuminated at
night, thus serving as an iconic beacon
for the development. Public areas are
also furnished with Versace furniture to
complete the Italianate theme.

The tower's fashion orientated
theme is complimented by an environ-
mental responsiveness that respects
the ethos of environmental sustain-
able design. This entailed a rigorous
environmental analysis to appreciate
temperature, humidity, solar angle
and annual precipitation. The result
is a building form that responds to the
climatic factors of place.

Appropriate orientation mitigates
solar heat gain, with the service core
areas acting as ‘environmental buffers’.
Deep overhanging floor plates provide
for shading, whilst tall floor to ceiling
heights and a narrowness of build-
ing floor plate provide opportunities
for greater natural light and ventila-
tion to penetrate the residential units.
Low energy appliances and fittings are
used to reduce energy consumption,
and a green roof structure helps to
reduce rainwater run-off and is incor-
porated to harvest water for irrigation.
Hard surfaces have been replaced by
grass composite structures to further
reduce heat absorption and the con-
sequent urban heat island effect that
can cause overheating and potentially
higher cooling loads.

Milano Residences forms a critical
landmark within Century city master-
plan, a 4.8 hectare mixed-use devel-
opment comprising luxury residential
towers, a commercial office, a state-of-
the-art medical IT building and a life
style mall. Century City is located in
the heart of ‘'MoMa’, or modern Makati,
a district of Manila that has become
The Philippines’ new commercial epi-
centre.

The development contributes to the
broader community by its through
Piazza Milano, an elliptical public
space that incorporates an amphithe-
atre for evening performances as well
as water features for aesthetic and
cooling purposes. The social space will
form one of the main meeting points
within Century City and will be fringed
with coffee shops, restaurants, bars
and lifestyle retail options.

Jason Pomeroy, regional direc-
tor of Broadway Malyan and director
in charge of the project said: “This
prestigious and high-profile residen-
tial project, which has drawn on the
diverse skills, expertise and experience
of our global team of expert designers,
demonstrates the emerging trend of
luxury branded condominium living
in Asia, with hospitality-type boutique
facilities and concierge services set
to become regular features of high-
end residential developments in the
region, and the increasing role of lux-
ury brands in the added lifestyle value
of such developments.

“The Milano Residences reaffirms
the importance of how the often polar
opposites of brand power and sustain-
able design can co-exist in a critically
acclaimed design that balances the
two. In doing so, Milano Residences
is successfully redefining branded
life style living in Asia and beyond.
Construction work is already under
way, with over 80 per cent of the resi-
dential units already sold and a sched-
uled completion at the end of 2015.”

Broadway Malyan is a global archi-
tecture, urbanism and practice dis-
tinguished by its global reach with 15
offices from Sao Paulo to Shanghai,
unrivalled diversity with 500+ sector
experts, and distinctive client focus
with over 80% of 2010 income from
repeat business, and it delivers award-
winning cities, places and buildings.

Broadway Malyan is an international
architecture, urbanism and design
practice with fifteen offices world-
wide. Established in 1958, the compa-
ny has been ranked as one of the top
25 architectural practices in the world.

The company consists of approxi-
mately 500 staff involved in disciplines
such as architecture, masterplanning,
landscape architecture, regeneration,
sustainability, and interior design.

Prof. Jason Pomeroy is a regional
director of Broadway Malyan, and
the director in charge of Milano
Residencies. He graduated with dis-
tinction from the Canterbury School of
Architecture before gaining a masters
degree at Cambridge University. His
research at Cambridge considered the
socio-spatial functions of skycourts
and skygardens within the vertical
city model of the 21st century. He
continues to pursue this vein of PhD
research. He joined the London office
of Broadway Malyan in 2005 to lead the
sustainable agenda, and in 2008 relo-
cated to Asia to establish Broadway
Malyan’s Singapore office. In 2010, he
founded Broadway Malyan'’s Research
and Development Studio, a specialist
group that bridges the gap between
academia and professional practice
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by applying academic research to
commercial projects in the interests
of sustainability and innovation. In
addition to co-directing the Singapore
office, he lectures and publishes wide-
ly, and is the author of ‘Idea house:
future tropical living today’. He is an
adjunct professor of Mapua Insitute of
Technology, and Honorary professor
of the University of Nottingham. He
also sits on the editorial board of the
Council for Tall Buildings and Urban
Habitat (CTBUH).

SEISMIC ISOLATION
Sustainable
Balance

(p. 58)

MATERIALS PROVIDED

BY NIKKEN SEKKEI

Interest is currently high
in ways to protect homes
against earthquakes and
other disasters. Safety in
case of disaster is now an
important point in pur-
chasing homes and con-
dominiums, but to make
informed choices, the
general consumer needs to
have a clear understand-
ing of the distinctions
between structures that
are “seismic-isolated,”
“seismic-controlled,” and
“earthquake-resistant”.

All of these terms give an impression
of strength against earthquakes, but in
the strict sense, there are major differ-
ences. The key point in understanding
the distinctions is where the building
absorbs the energy of the earth’s shak-
ing when a quake occurs.

“Seismic controlled” structures have
devices installed either in the upper
parts of the building or on each floor
that absorb the energy of a quake,
helping to decrease the shaking of the
building.

“Earthquake resistant” structures
are built with a frame of strong posts
and beams that are capable of sup-
porting the weight of the building in
the event of an earthquake, although
repairs to the frame may be needed.

“Seismic isolation” structures, by
contrast, are built with seismic isola-
tors made of laminated steel and rub-
ber placed in the base of the building.
Even when powerful tremors occur,
the building will slowly sway, but fur-
nishings are less likely to shift or topple
and damage to the building itself is
reduced.

THE WORLD’S LARGEST
LEAD-RUBBER ISOLATOR
How should a residence be built to
cope with frequent earthquakes? What
kinds of standards will assure us of
safety? Here we try to answer to such
questions.

Capital Mark Tower (Tokyo, 2007)
was equipped with a seismic isolation
system, designed not only to protect

human life, but also to save the prop-
erty of its owners. In order to employ
the merits of seismic-isolation struc-
ture to the ultimate in a 47-story high-
rise building, Nikken Sekkei developed
a whole new seismic-isolation appara-
tus for super-high-rise structures. As
you can see in Figure 3, the outside
and inside corners of the double-tube
frame structure of the building are
undergirded by 24 large-scale isolators
[bearings] installed in clusters; at 1600-
mm. in diameter they are the world’s
largest. These large-scale isolators are
also equipped with specially affixed
steel-plate wings that help respond to
the force of the tremor and stabilize
the building. The walls at the corners
of the building are also strengthened
with newly developed 1-meter thick
“megabeam” walls to concentrate the
seismic-isolation system, taking axial
load into account.

In addition to the isolators [bear-
ings] at the corners of the triangles,
twenty-four 1500-mm, fourteen 1400-
mm, and seven 1200-mm smaller isola-
tors [bearings] as well as four elastic
slide bearings are distributed evenly
beneath the building.

Laminated rubber bearings with
lead plugs have been in use for more
than 80 years and represent technol-
ogy already being used around the
world, but in Japan their use has
been very widespread since the Great
Hanshin Earthquake of 1995. The
kinetic energy generated by an earth-
quake is transmitted to the lead in the
core, which converts it to heat, dis-
sipating the shaking of the structure.
The property of lead being elastic,
it will return to its original form the
way the rubber returns to its original
shape. This property helps it to miti-
gate against the so-called resonance
phenomena resulting from long-wave
tremors that have become a recent
topic of concern. The use of these new
technologies and structural methods
assures the high level of safety of for
this super-high-rise structure with its
extraordinary height of 170 meters.

The 1,600-mm diameter isola-
tors were evaluated by the Building
Center of Japan and then approved
by the Minister of Land, Infrastructure,
Transport and Tourism for the first
time in Japan.

FREEDOM OF THE DESIGN

AND STRENGTH

Use of large-sized seismic isolation
devices allows for fewer posts and
beams, and greater freedom in the
design of internal space. Seismic isola-
tion makes possible safety and secu-
rity in super high-rise housing, but
another major benefit of the Capital
Mark Tower (CMT) is greater freedom
for the design and pleasant use of
space.

Additional structural solidity is
achieved through Seismic isolation
structures transform violent and rapid
shaking of the ground beneath the
building set in motion by an earth-
quake into slower, gentler swaying,
and working to reduce the kinetic
forces at work on the upper part of

the structure. In earthquake-prone
Japan, a high-rise condominium must
above all provide safety even in the
event of a major earthquake as well as
pleasant and comfortable space to live
in. Also important is ample space that
can be freely used. Seismic isolation
structures that both protect lives and
property and secure safe and com-
fortable living environments are the
right answer in architectural technol-
ogy today.

This technology also makes feasible
the double-tube frame that helps to
keep posts and beams from interfering
with living space. In addition, the floor
is made of 350 mm-thick massive non-
beam slabs (hollow core) achieving a
wide span of over 12 meters. In most
buildings, posts and beams take up
space in the dwelling and inhibit the
freedom of future renovations. The
double-tube frame structure keeps
posts and beams (except for some
parts of corner units) to a minimum
in dwelling space, allowing greater
freedom both present and future.
Along with the generous height of
the standard residential floor (largest
3.32 meters), the Capital Mark Tower
achieves a very high level of freedom
in living space.

To respond to a wide spectrum of
residents and lifestyles, the 869 dwell-
ings in the tower planned under the
theme “a super high-rise condomini-
um for everyone,” come in 370 types.
The standard floor is a triangular shape
symmetrical east-to-west, but the unit-
size criteria, floor-plan zoning, and
other planning were decided through
close consultation with the client and
careful simulations scrutinizing the
cardinal-direction orientation of each
unit and what could be seen, at what
height from that unit.

As a result, there is great variation
in the floor plans, and almost none
of the units in this building are of the
“mirror-image” type. This variety was
made possible by a structural frame
(skeleton) that permits great freedom
in the design, to be described below.
The unit plans also stress such basic
habitability requirements as sunlight
and privacy for each unit.

In order to secure natural lighting
and ventilation on two sides, the inte-
rior of the building on the corridor side
of the units is a large void. This struc-
ture makes it possible for light to enter
from the inside as well. Although in the
general hotel-type high-rise dwelling
(with units opening on an interior cor-
ridor), it is difficult to plan an adequate
number of rooms given unit area, the
CMT allows for dwelling plans mainly
targeted at ordinary families. The issue
of privacy created by the open cor-
ridors off the void was resolved by
the use of glass block and lattice style
partitions that allow both for privacy
and ventilation.

“In the design of the apartment
units, a skeleton-and-infill method
was used to hide the piping in the
floor system. The pipes run horizon-
tally above the structural slab from
the plumbing areas out to the meter
box on the corridor side. Where pip-

ing was required, the structural slab
was lowered by 300mm allowing for
pipe space above while keeping the
finished floor level and the ceiling line
constant. The area of the pipes was
then unfilled with non-structural con-
crete. This approach not only improves
routine maintainability and potential
for future renewability, but frees up
space that might otherwise be occu-
pied by pipes, contributing to a freer
layout of the apartment.

This design idea was one of the basic
requirements set from the outset,
and was a key point in housing plans
for long-term use”, - said Kazuhiro
Yoshida, Nikken Housing System.

OASIS IN THE CITY

Capital Mark Tower is located in an
area surrounded by canals. To take
advantage of the soothing atmo-
sphere afforded by adjacent water-
ways and the site set back from clamor
of major thoroughfares, the design
sought to create an oasis in the city
that would contribute to the local area
and increase its value. A number of
key ideas guided the landscaping of
the tower.

This required a well-developed
infrastructure, providing comfortable
living conditions not only for sky-
scraper residents, but to contribute
to the society of the surrounding dis-
trict. At the same time creating land-
scaping that artistically fits into the
whole plan. The landscaping created
from these three perspectives beau-
tifully sets off the area around the
foot of the Capital Mark Tower. Water,
flowers, earth, and stone lavishly
decorate the approximately 5,000
square meters of public open space
surrounding the distinctive triangular
shape of the tower, re-creating there
a wooded environment where the
changing of the four seasons can be
felt with the five senses.

The nuances of the triangle concept
forming the basis of the tower design
also inspire the landscape design. The
project would not become a true oasis
in the heart of the city, if the environ-
ment, the building and its interior is
not planned as an integrated whole.
For example, you can enjoy the water-
fall, offering enjoyment and peace of
mind, from the second-floor garden
lounge. Around the building, the east-
side area from the Forest Promenade
to the Cascade Garden is planted
with trees that grow tall, providing a
place where one can feel a sense of
the seasons changing day to day and
where birds visit, enlivening the scene.
Through the landscaping, the design
seeks to bring out the warmth of a
human community and the soothing
sight of nature, using water and stone
to bridge the gap between people
and architecture. These are the ideas
that inspire features throughout the
grounds.

When we visit the restaurants or
bars in a super high-rise hotel many
of us think how wonderful it would
be to be able to use them as part of
our daily lives. The Capital Mark Tower
makes available the spacious lounge

on the 24th-25th floor—Capital Sky
Lounge—to all owners of the units
to share the breathtaking panoramas
that can only be seen from a super
high-rise building. By day you can
gaze out upon the dynamic vistas of
downtown Tokyo and at night enjoy
the bright sparkle of the neon-lit city.
A bar provides a relaxed atmosphere
where you can savor the beauties of
the nightscape and amenities of the
great metropolis.

Another attraction of the “Capital
Sky Lounge” is its division into public
and private spaces (the “View Salon”).
Public visitors can relax and makes
themselves comfortable. The “View
Salon,” consisting of private rooms
available by reservation, can be used
for family gatherings or entertaining
guests, who will surely enjoy the fine
views. From within the quiet interior of
“Garden Lounge” on the second floor,
you can enjoy the sight of water flow-
ing down a stair-stepped channel into
the pond and the foliage and colors of
the season.

As in the rest of the building, gener-
ous use of high-quality natural materi-
als, together with lighting differentiat-
ed between night and day, adds to the
relaxed and welcoming atmosphere of
the lounges.

CAPITAL MARK TOWER
Location: Tokyo, Japan
Purpose: Housing
Architecture: Sato Kogyo
Corporation, Nikken Housing
System

Status: built

Started: 2005

Completed: 2007

Floor area: 99,980 sq m
Number of floors: 47
Number of residential units: 869

PERSPECTIVES
Tai Lake
“Magic Lantern”

(p. 64)

MATERIALS PROVIDED

BY DESIGN 10

On the shore of Tai Lake,
Chinese authorities have
decided to build a multi-
purpose area Lanyue Bay
West Convention Centre
& Mixed Development,
the project developed

by 10 Design. The proj-
ect is located in the city
of Changzhou, an inland
city to the North-west of
Shanghai. The siteisin a
newly developed district
adjacent to West Tai Lake,
with new commercial and
business districts being
developed in flanking
pieces of lands. The actual
lot is directly beside West
Tai Lake and has open pan-
oramic views to the lake to
its South, East and West.

The project is located in the West
Tai Lake’s Ecological and Leisure area,
positioned to be one of the most
important vacation resorts in the
Delta Region of Yangtze River. The
31,000,000 sqm of development will
form a modern leisure and commer-
cial community, providing an iconic
luxury hotel, serviced apartments,
conference centers, offices and public
spaces. Construction is anticipated to
start from the end of 2011.

The masterplan design was inspired
by the local craft of bamboo carv-
ing and the aerodynamic shapes of
modern boat design. The buildings
are all curved to reflect the fluidity
of the lake. A section of each tower
is carved to house a large floating
garden to give the masterplan a soft-
er, more resort like feel. Landscape
design of the site firms the foundation
of the overall planning and design
of the masterplan. A mixture of pub-
lic spaces including parks, plazas, an
amphithetre and playgrounds are
designed to support a variety of uses.
The nature of public usage of land-
scape areas allows the site to integrate
seamlessly with the existing lake-side
promenade to the east of the site.

Architectural design and planning
arrangement respond both to its sur-
rounding environment and the site
itself. Careful consideration was paid
to zoning and buildings arrangement
within the site to maximize views and
ventilation to all buildings, while at the
same time retaining the existing views
& breeze corridors. The concept of
green design is further implemented
via the introduction of green spaces
above ground plane. Leisure facili-
ties are designed on podium rooftops
raised from the undulating landscape,
while spaces are carved into the high-
rise towers to from sky gardens for
residents.

The MPL design is centered around 8
main design objectives:

- to create an icinic high-rise build-
ing facing the lake.

- arranging the buildings so they
do not to block the view of the lake
from properties located behind/north
of the site.

- minimize impact of shadows cast
by towers on sites to the north of the
MPL site.

- to seamlessly integrate the retail
and F+B facilities with the existing park
to the east to help support the existing
park and pull visitors into the MPL site.

- create a mixture of public spaces
on the site including a large plaza, a
large open park, an amphitheatre, and
a series of playgrounds to support a
variety of uses.

- to provide each of the ne residen-
tial units with views of the lake.

- to maximize the possibility of cross
ventilation for the buildings and to
maintain lake breezes in all the garden
areas.

- to use the conference center
as a sculptural object in the park,
becoming a focal point for the entry
sequence.

The 200 meter hotel tower becomes
the focal point with maximum pan-
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oramic views to the lake. It sits at
the southernmost edge of the site
maximizing its visibility from the lake,
the lake-side promenade to the south,
public park to the east, and the south-
ern entrance of the site. The form of
the hotel sweeps down into the gar-
den to create the conference facility,
housed within a passive public park
in the centre of the site. A large paved
public plaza is formed between the
hotel tower and the retail zone. The
plaza is designed to blend with the
existing public walkways along the
lake. A large public garden is formed to
the north of the hotel to provide spill
out space for the convention center,
a park for the public, and to house an
amphitheater. In the summer months
movies can be projected on the out-
side wall of the conference center. The
conference centre will be a sculptural
building acting as a focal point in the
entry sequence into the site.

As an option for the hotel tower
design we are proposing covering the
glass on the southern facade of the
200 meter hotel in a coating Titanium
Dioxide. This nano-coating is capable
of cleaning the air of pollution. The
technology is very simple- it is really
nothing more than a transparent paint.
The reaction is triggered by sunlight.
So to keep the reaction happening
24 hours a day we would use a series
of UV lights to maintain the cleaning
at night. From the highway running
across the lake residents of Changzhou
and visitors would see the 200 meter
hotel surrounded by a faint purple
glow. This new iconic building would
become a powerful symbol of clean
air and ecological restoration of this
recreation zone.

The scientists calculated if 15% of
the visible surface areas in a city are
coated with a Titanium Dioxide coat-
ing airborne pollution can be reduced
by 50%. If all the buildings in a CBD
used the TiO, coating airborne pol-
lution could be reduced by 80%. The
material is very safe and harmless to
humans.

LANYUE BAY WEST CONVENTION
CENTRE & MIXED DEVELOPMENT
Functionality: hotel, residential,
office, conference center
Architecture: Design 10

Project team: Ted Gives, Adam
Wang, Adrian Yau, Aydrey Ma, Peby
Pratama, Yao Ma

VIEWPOINT
SNiPs

or Eurocodes?-2

(p. 70)

TEXT BY PHILIPP NIKANDROV,
CHIEF PROJECT ARCHITECT OF
“OHTA CENTER” AND “LAKHTA
CENTER”

Our magazine has already
published devoted to this
subject article by Vladimir
Travush, Vladlen Almazov
and Yuri Volkov (“SNiPs
or Eurocodes?”, “TB” N2 3,
2011), calling for not to

rush with the introduc-
tion of the Eurocodes in
action. In this issue we
publish the standpoint of
Philip Nikandrov, the Chief
Architect of the projects
“Ohta Center” and “Lakhta
center.”

Eurocodes - is a set of European stan-
dards and norms (EN) for structural
engineering and manufacturing of
construction materials, agreed at
EU level and recommended for use
according to national circumstances in
the countries - members of the Union.

Since 1989, the Eurocodes has
been developed by special Technical
Committee for Standardization TC
250 (CEN/TC250) within the frame-
work of the European Organization
for Standardization (CEN - Comite
Europeen de Normalisation), although
the program started even earlier - in
1975, i.e. 36 years ago.

As European standards related to
construction, Eurocodes have been
issued in 10 volumes-sections, con-
taining 58 units (a total of approxi-
mately 5,000 pages), including specifi-
cations for design, standards for build-
ing materials and products, as well as
for performance of works and testing.

Standard phased implementation
program of Eurocodes involves the
translation of documents into the
national language, the harmonization
of local standards with European and
development of national applications
in which are described and considered
the geographic and climatic features
of the country, as well as different
levels of security, traditionally used
at the regional level. After this follow
publication of the Eurocodes with the
applications and the period of concur-
rent use of Eurocodes and national
system of technical standards.

Definition of security level of con-
struction and other works on design-
ing structures and parts thereof,
including aspects of durability and
economy, still remain the responsi-
bility of the state that implements
Eurocodes.

In 2005, in the framework Russia
- EU summit for the first time was
tasked to develop a harmonized,
compatible technical regulations,
standards and certification systems
to promote trade and create a single
market of the EU and Russia. On behalf
of the Government of the Russian
Federation has developed a compre-
hensive implementation program of
Eurocodes in technical regulation sys-
tem of the construction industry of
the Russian Federation, according to
these plans the updated SNiPs and the
Russian GOSTs standards in construc-
tion will remain in force and Eurocodes
with regard to national applications
that will be applied on a alternative
basis.

Russia is actively integrating into
the global economy that requires the
convergence of national legislation
with international legal norms and
the requirements of the World Trade
Organization. The EU is Russia’s major
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trading partner, accounting for about
half of the national foreign trade. For
the EU economy Russia is the third
major trading partner. The country’s
entry into the European capital and
production markets inevitably leads to
the need to focus on European stan-
dards.

Those skilled of the older genera-
tion, who have spent their entire pro-
fessional lives operating in the frame
the regulatory system of GOSTs and
SNiPs, the transition to European
norms and standards, of course, seems
some kind of Russian capitulation to
Western Europe. In this regard, the
Russian standards and construction
codes, as part of a Soviet school lega-
cy, for many of them are the attributes
of national sovereignty. But for almost
all European countries the integration
process in a common economic space
was accompanied by a strong culture
shock associated with the abandon-
ment of national currencies, laws, rules
and standards. In almost all countries
conservative politicians and par-
ties strongly oppose the process of
European integration. This movement,
generally called ‘Euroscepticism’, sup-
ported by several national economic
groups whose interests in preserving
an established state of things, regard-
less of how it favors the development
of the nation and Europe as a whole.
Historically, Europe was the main mili-
tary theater, where wars were rather
common among all the countries, as
evidenced by the urban development
of European cities, where from Paris to
Moscow traditionally grew fortifica-
tion walls encircling the fortress in the
central part. Europe is the birthplace
of the bourgeois and socialist revolu-
tions and two world wars of the XX
century, and internecine conflicts and
separatism, even at the regional level,
is long rooted in the genetic code of
the Europeans. That is why the process
of European integration has always
been rather painful for all, without
any exceptions, national cultures and
economies. Europe still has been con-
vulsed with disintegration processes
increscent in recent years, like after-
effects of its lower economic and
financial crises. However, the process
of European integration is irrevers-
ible; it is dictated by the geographical
and geopolitical factors, the general
globalization of regional markets and
the common values of European civi-
lization (mainly Christian, despite all
the differences between religions)
as opposed to the rapidly gaining
strength and power South-East Asia
and the rich with hydrocarbons Islamic
countries. A united Europe within the
27 countries forming a new center
of economic capacity, in fact, a new
superpower competing with the U.S.,
Japan and China.

The Russian Federation is not a
member of the EU, but European inte-
gration process still affects the conti-
nent’s largest multi-ethnic state with
a population of more than 180 people
(that testify about the huge integration
potential). For Russia, this the point of
identity: whether we feel ourselves as

a part of European civilization? Does
the Russia shares generally accepted
European values? Russia stands before
the strategic choice of external eco-
nomic policies - whether to continue
the development of enough slack
“CIS project” (which, in fact, differs
little from the course to self-imposed
isolation from the civilized world), or
once join in a single European family,
having passed through the stages of
phased integration, to become its part
of, including harmonization of stan-
dards. After all, even such isolationist
in its foreign policy the country such
as Belarus, has advanced much further
than Russia in the recognition of the
Eurocodes, which are already oper-
ating in the country with the status
of national documents (as long as is
mainly for investment projects).

The fact that Western Europe is seri-
ously debates for a very contentious
issue of Turkey’s accession to the EU
(albeit in the distant future), but they
do not regard Russia as a rather pre-
ferred candidate (Silvio Berlusconi,
perhaps, was the only European poli-
tician admitting the idea of Russian
membership “as a dream which ever
comes true”), testified that we still
have to work on drawing together
of our positions on a huge range of
issues, if we really want to play here a
more prominent role, not only being
the participant in the UEFA Cup.

Joining the European Union, of
course, not a goal in itself, this prob-
lem generally should not be even
in remote strategic plans of Russian
politicians, but since this is a compre-
hensive convergence to Europe and
the introduction of visa-free travel for
our citizens, is lawful to speak about
the “visa-free regime” for businesses,
including construction and design.
Historically, Russia has always been
drawn to European architecture
and construction technologies, it is
enough to recall that the Moscow
Kremlin built Italian architects, and St.
Petersburg, the second Russian capi-
tal, owes its appearance to European
architects and engineers. The volun-
tary acceptance and implementation
of European standards for safety of
buildings and structures - is a signifi-
cant step in our convergence with the
EU, that in essence rather consonant
with the reforms of Peter the Great.

Yet no one suggests that the transi-
tion to the Eurocodes will be quick
and painless. By working the last 15
years of my professional career with
a major UK design company, | had
an opportunity to observe the diffi-
cult process of British design business
globalization, passing through the
break-up and restructuring of its own
regulatory framework. In 1973 the UK
joining to the European Community,
pledged over five years to change their
legislation from the imperial system
of units (inches, yards, miles, pounds,
etc.) into the metric one. However,
because of the political and cultural
elite’ opposition and ordinary towns-
folk counterstand this gradual shift
lasted for decades. Nowadays in the
UK is officially recognized only the

metric system, but the imperial system
is still widely used in everyday life
and the law allowed for road users
(distance and speed), bottling beer
in pubs and weight measurements of
precious metals.

The United Kingdom has a rich his-
tory of regulatory development, and
the British Standards Institution (BSI)
that this year celebrated its 110th
anniversary is still the most authorita-
tive organization, by the way, taking
the very active part in establishing
and implementation of Eurocodes.
British Standards (evaluation codes of
building structures, geotechnics and
construction materials) is still recog-
nized as international and are used
in dozens of countries all over the
world (Australia, New Zealand, South
Africa, etc.). But with the entry of
Great Britain in the EU the shift from
British Standards (BS) to the European
ones (EN) has become inevitable, and
May 31, 2010 the BS finally ceased
to operate, giving way to Eurocodes,
although according estimates of the
same British Standards Institution the
year before (in 2009) only about 30%
of the United Kingdom design and
construction organizations have used
Eurocodes.

Of course, after the Russian gov-
ernment announcement of the
plans to phase in the adoption of
the Eurocodes, right away cha-
otically began to emerge Parties of
“Eurosceptics”, and although as yet
separate voices have not merged into
a single chorus, but distinctly have
been sounded protests against the use
of European standards in Russia. The
arguments in general were the same:
we have our own, developed over
decades, the regulatory system that
takes into account all of our numerous
differences from Europe: our climate
is more severe and grounds are more
challenging, in other words, the use of
the Eurocodes will allegedly threaten
the country with man-made disasters.

| totally disagree with such state-
ments. All the construction codes,
rules, regulations and standards are
based on statistical data and results of
the long-term practice of design, con-
struction and operation of buildings
and structures, as well as on empiri-
cal test data and laboratory tests. In
this respect European standards in
comparison with a holdover from the
Soviet system - SNiPs and GOSTs - are
rather flexible and enjoying a solid
foundation of experimental and scien-
tific base and the actual construction
and operation experience in a wide
variety of the twenty-seven EU coun-
tries climatic, topographic and geolog-
ical conditions: from sunny Cyprus and
Spain to the snow-covered Norway
and Finland, from seismic (up to 7 on
the Richter scale) volcanically active
regions and islands of southern Italy
and Greece to the flooded areas below
sea level (the Netherlands). Calculated
wind force in some western regions of
Europe reaches 77 m/sec, and the esti-
mated temperature ranges from +45°C
in the south to -40°C in the north.

If we talk about the scale of the

European construction industry, it is
quite adequate to the economic power
of the EU: in the “Group of Eight” the
European Union is represented by four
of the eight most economically and
politically developed countries.

Compared with Russia, the total EU
countries population is a three times
larger, and already exceeding half a
billion people, with a combined gross
of national product exceeding the
GNP of the Russian Federation more
than 10 times, indicating at least three
times higher labor productivity. In the
construction sector in the EU employs
about 15 million people (in Russia -
about 5 million people), with the vol-
ume of gross added value of about
600 billion euros (in Russia it - just
under 50 billion euros). If we examine
the existing outcome of construction
activities, in such a field as infrastruc-
ture, then, for example, only in France,
the total length of highways larger
than in Russia, and we even don't dis-
cuss the quality of the roads here and
there. 400 million passengers a year
are transported by 22 maritime pow-
ers of the 27 EU countries from more
than 1200 ports (in Russia operates
only about 60 ports with just a miser-
able total passenger turnover and
freight turnover, barely exceeding the
turnover of the port of Rotterdam).
Similar situation is also in aviation
and railway transport infrastructure:
due to the small amount of construc-
tion stations and airports in Russia
still considered to be unique build-
ings, and the Russians fly from one
city to another, usually via Moscow,
where are concentrated almost all the
airport-hubs of the country. If we take
for example, sports infrastructure,
the difference in the availability of
sports facilities per unit of population
is simply depressing. And this is logical
historical outcome: in the European
Union Summer Olympic Games were
held in their entire history of 20 times
(in the USSR - just once), Winter - 14
times (Russia still preparing to take its
first Winter Olympics in Sochi). With
such background of implemented
construction projects of all types the
EU has a huge statistical base, fueled
by experience in the design, construc-
tion and operation.

Let us take another aspect: human
resource. One-third of the 200 top- list
high schools in the world are European
universities (there, alas, is not a single
Russian onel), and this, in particular,
shows a powerful scientific potential
of construction science and the young
personnel training quality for the
entire European construction industry.
While in some fields of construction
engineering sciences in Russia still
have been working world-class profes-
sionals, trained by the Soviet school
mainly for the construction of special
tasks objects of defense and nuclear
power infrastructure, in general, the
level of domestic technologies lags
behind Western Europe half a century,
and here one can bring a long list that
includes practically all fields of design
and construction production: from
CAD to building services applications,

vertical transportation, facade tech-
nologies, etc. In this regard, the 60% of
equipment and construction materials
are imported in Russia from abroad,
not to mention the fact that the engi-
neering designs for the most part have
long been conducted in Western soft-
ware.

We can not even imagine the possi-
bility of the full implementation of the
building, say, a business center class
“A", a five star hotel or a modern air-
port, using only Russian technologies,
materials and equipment and design-
ing here solely by Russian standards,
without any deviations from them.
Technological backwardness of Russia
from the West is also exacerbated by
the extremely low industrial practices
level of construction in general and
builders tolerance to deviations from
the technical regulations and safety
rules, inherited from the Soviet mobi-
lization economy of the postwar years,
when objects must be built “at any
cost, but in time” or even “ahead of
time in excess of the plan”. As a con-
sequence - in Russia is much higher
death rate at construction sites in
comparison with the EU. General poor
quality of construction and its subse-
quent operation was compensated by
an extremely conservative approach
of Soviet norms and standards to regu-
latory compliance, as well as through
the use of various types of corrective
“safety coefficients” that were used
in the calculations. For example, for
emergency situations the standards
have been focused on a strategy of
passive safety, rather than relying
especially on high technologies and
engineering activities.

Believe me, | do not denigrate: look-
ing through a historical retrospective
of our construction industry there, no
doubt, are a lot of reasons to be proud.
For example, from 1962 to 1990 the
USSR was the undisputed world leader
in cement production, in the same
period, created many unprecedented
unique buildings, and in competition
with other world countries we used
to be pioneers not only in Space, but
also in high-rise (Ostankino TV tower),
infrastructure and energy objects
construction. Currently, however, we
should soberly estimate our strength,
capabilities and resources: modern
Russia can no longer compete on
equal terms with the West in the con-
struction nor the level of investment in
science and technology, nor the level
of training of new professionals (the
latter, obviously, follows from the first).
Most of the Russia’s regulatory frame-
work inherited from the Soviet system
is obsolete, and requires not just a
periodic update, but drastic change
in the standards focused on upgrad-
ing the entire construction industry.
Recognition and adaptation of proven
modern international standards for
Russia is the fastest and most effec-
tive way to upgrade the construction
industry.

Taking into account the profile top-
ics of “Tall Buildings” magazine, and
since in recent years | have been doing
a lot of high-rise buildings design, |

will illustrate my position in the case
in point of why the project of the
skyscraper implemented according to
Russian standards and norms, is less
effective and more expensive than
the realized by the same technical
specifications in Europe or the U.S.?
Russian SNiPs acted before recently, in
principle did not permitted high-rise
buildings construction with a mark
of the upper floors above 50 m in
non-residential buildings and more
than 75 meters in residential. Design
of high-rises in Moscow since 2004, is
governed by local MGSN regulations ,
and in St. Petersburg - by the territo-
rial TSN rules (with maximum allowed
height of buildings - 150 m) in rest of
regions the tower project must be spe-
cially developed according to the STC,
which is essentially based on the basic
provisions of SNiPs and GOSTs (allow-
ing their use in buildings with a height
greater than a limit of 50 (75) meters):

« As for the stiffness of the bearing
structure - Russian regulations require
that the horizontal movement of the
upper limit of the building does not
exceed 1/ 1000 of its height, while the
European and North American stan-
dards allow half of this value. Reduced
stiffness enables to achieve substan-
tial savings in building weight and,
consequently, reduce the framing and
foundations costs.

« Requirements for fire resistance
of load-bearing structures in high-rise
buildings in Russia reaches 4 hours
for columns, staircases and ceilings
separating fire compartments, that
twice exceeding the value required by
foreign standards and commensura-
ble with the real time evacuation and
firefighting. This dual fire resistance
rating, of course, makes the building
more secure, but at the expense of
structural elements weighting and a
significant BQ inflation.

« In developed countries, in the
construction of skyscrapers is used a
high-grade concrete, of similar brand
B95 and above, but in Russia at the
moment the great achievement is a
concrete of grade B-80, and as for the
higher concrete grades they are not
agreed upon bodies of expertise.

+By the end of 2010 it was impossible
to design an economical, comfortable
and efficient high-rise building with
the corresponding vertical transport:
GOST acting until the introduction of
the Technical Regulations did not rec-
ognize the double-decker Standard
elevators and lifts at a rate higher than
2 m/sec (in modern skyscrapers, eleva-
tors have a speed of up to 10 m/sec
and above).

« Equipment for maintenance
and cleaning of high-rise buildings
facades (that is an essential element
in the operation of modern build-
ings) according to Russian regulations
is not required and the coordination
on its placement is problematic and
somehow related to industrial safety.
Cleaning of ice, icicles and snow from
the roofs also not regulated by SNiPs.

« The required by SNiPs more flat
slopes (1:2) of stair flights in public
buildings, as well as the need to allo-
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cate elevator lobbies make the stair-lift
units layout less effective.

» Smoke-resistant escape staircas-
es the type of H1 (with a pathway via
a balcony) in the Russian Federation
considered to be the preferred
solution for evacuation from high
rise buildings, are very doubtful as
regards the risk of doors blocking in
winter period (snow or frost), as well
as in case of the smoke-exhausted
system inclusion in the corridor that
may create differences in pressure.
These stairs are extremely ineffi-
cient, increase power consumption
of the building and are not used
elsewhere outside the former Soviet
Union.

+ Regulatory requirements for the
facade and to the engineering systems
calculation leave no real opportunity
to implement many advanced energy-
saving facade technologies, saving
through wider use of natural ventila-
tion and the “chimney” effect (such as,
for example, double facade).

« Atriums design is not regulated by
standards, etc.

This list could be carried on and
on, but at the bottom line still is the
high-rise, but technologically archaic
building with inefficient layout and
construction BQ (Bill of Quantity),
unfounded and without any common
sense exceeding the budget of ana-
logues buildings, designed by interna-
tional standards.

Eurocodes suggest a fundamen-
tally different approach to regulation
and standardization in the construc-
tion industry: in contrast to a pre-
scriptive approach (how and what
to do), here dominates the principle
of appropriateness and functionality
of result that gives the performer a
motivation to find and implement
the most effective solutions, with
a certain freedom in choosing how
to meet the basic requirements for
the safety of buildings and struc-
tures. Such an approach dictated
by the philosophy of efficiency and
sustainability, stimulate innovations
in construction, which otherwise (if
prescriptive standards) become a
priori illegal, forcing the designers
and builders to spend tremendous
efforts on the harmonization of each
deviation from prescribed norms and
standards for each free interpreta-
tion of any item, given the numerous
inconsistencies and contradictions
between SNiPs, GOSTs, SP, TSN and
technical regulations, pushing inves-
tors to expensive and long process
of developing special technical con-
ditions (that has long been being a
business such as indulgences trade
by medieval Catholics). During three
decades of Eurocodes development
in the process of debates and dis-
cussions between representatives of
different national research schools,
the final set of basic standards was
extremely polished and optimized
as a universal tool for use based on
local applications. Therefore, adopt-
ing the Eurocodes, Russia would
have at least avoided the years of
conflict and iterative way to update

SNiPs, instead concentrating in a
short time on the national applica-
tions development.

The Russian Federation is doomed
to broad cooperation with Europe
and the gradual integration into the
European economic community,
including through the recognition of
European standards - it's a part of the
civilizing process and an important
step toward legitimizing the mutual
recognition of European diplomas
in Russia and the Russian ones in
Western Europe. Until now, our engi-
neers and architects diplomas are not
recognized in the European Union,
and no matter how wonderful a sci-
entist or an expert you would be here,
there you are just nobody, and with-
out a re-certification in the European
institutions all the important posi-
tions and positions in research or pro-
duction hierarchy in the EU - are not
for you. With such significant differ-
ences between Russian and European
regulatory bases, it is quite natural
and logical. In revenge, Russia applies
adequate sanctions against the hold-
ers of the European “sheepskins”,
and the mutual non-recognition of
credentials and qualifications finally
leads to mutual non-recognition of
projects and estimates made by the
holders of these diplomas. The only
thing is unclear - how this policy will
help eliminate this last vestige of
the Iron Curtain between Russia and
Europe.

The transition to European stan-
dards, of course, provides more
opportunities for foreign design-
ers, contractors, manufacturers of
construction materials and equip-
ment thus giving them access to
the Russian market that on the one
hand will tighten competition at the
Russian market hence improving the
situation in our construction busi-
ness. And on the other hand, Russian
companies will also be provided with
not less opportunities for access to
other foreign markets. Competition
base is undoubtedly blessing and the
main source of progress in market
economy, and the result of effective
competition is improving the qual-
ity of production and reducing prices
for it. Inside the Russian construc-
tion market, healthy competition is
virtually absent, and the system of
competitive procedures and tenders
does not preclude the “rollback” and
“breakdowns” that, on the contrary,
firmly integrated into the tender pro-
cess, becoming part of a parallely
ongoing black economy associated
with the lack of economic and admin-
istrative processes transparency.
From this arise extremely highest real
estate prices at a relatively low aver-
age construction quality that carried
out mostly by Asian migrant workers.
Nowadays Russia raises other types
of world records: the most expensive
in the world highway kilometer, the
most expensive in the world football
stadium, the Opera House and so
on... A healthy and fair competition is
the only way to equitable pricing and
quality standards.
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TEXT BY VITALY NIKITIN

The fragile monumen-
tality this way can be
described a modern style
of architecture. Baroque,
Empire, Classical and
other styles are gradu-
ally becoming history. We
may still admire the con-
voluted stucco moldings,
impressive arches, Gothic
steeples, but this is usu-
ally not the places where
we live or work, but cul-
tural heritage, protected
historical landmarks. The
rhythm of modern life is
very complicated, rich in
a multitude of events, and
together with the lack of
time and space, makes a
person unconsciously seek
to easiness, simplicity and
practicality in everything,
including architecture.

Among the latest innovations
in the construction world the light
transparent design or more simply,
the structures of impact-resistant
glass that increasingly used for the
buildings erection. Despite the stereo-
typical thought, attending when you
look at the glass house, saying: “The
first hail or a stone thrown by bully,
easily destroy these walls!” The mate-
rial has already established itself in
the construction market and operated
for long and successfully. Production
technology reached the point that
even in case of mechanical failure in
any component of this facade can be
easily replaced without having to dis-
mantle the entire structure. The item
itself if damaged will not be destroyed
but only deformed thanks to an invis-
ible membrane, subtending fiberglass,
and limiting frames and fixtures, not
giving it to scatter into small pieces.
This fact is extremely important when
it comes to safety.

Translucent structures are a kind
of a puzzle from the aluminum with
glass inserts. And in the domestic
construction industry is no longer an
overseas wonder. Nowadays in Russia
there are a lot of companies - manu-
facturers of the aforementioned con-
structions, which use similar high-tech
western equipment. The existence of
such equipment from manufacturers
completely provides our construction
companies of the necessary materi-
als and saves on transporting them
from abroad. In turn, the reduction
in transport costs and the absence
of customs duties make acceptable
the corresponding expenditures in the
budget for our customers. One would
think what to complain about in the
given segment? But there are a num-
ber of problems hindering work with

local organizations that produce struc-
tures that have become so popular in
the construction and urban landscape
design that we can not do without
them. These problems are rather acute
and their solution should be taken
seriously.

Let’s start with the technical docu-
mentation which is provided to enter-
prises by the companies that manu-
facturers the specialized systems.
Take, for example, catalogs of German
companies. According to profession-
als, they are written in more detail and
meticulous manner than similar pub-
lications elsewhere. These documents
are usually drawn up by engineers
and designers who directly develop
the materials about which they write.
What we see there?

First of all, there are stages of
manufacture of a particular element,
and secondly, a full range of articles
produced by the manufacturer, and
the third sequentially numeration
assigned to all products. But not only
clearly marked list of products makes
easier to assemble the structure set.
Detailed drawings for machining pro-
files, assembly structures, installation
of seals, fittings for windows and doors
- in fact makes every process much
faster. In a section related to instal-
lation works, are offered contiguity
options and attachment devices for
made fabrics. Some of the profiled
companies put in their catalogs full
list of equipment and tools necessary
for the manufacture of products. Is
means that the company does not
assume responsibility after comple-
tion of production, but struggles to
facilitate further use of the product.
One would think - perfect, what shall |
complain? But there is the only objec-
tion - similar descriptions are available
only in German. And in our country,
not every constructor or engineer, not
to mention the workers in industries,
speak or read German, especially in
the field of technical and construction
topics. As for the Russian equivalents
of technical documentation, they are
only weak copies of German patterns.
Some of them are confused designa-
tion for the item so, that the item may
have in its posting four, six and even
seven figures, which, according to our
experts, not very convenient for work
with them.

But the biggest drawback of local
catalogs is that there just absent
important information on the com-
position of parts and their assembly.
If the construction company begins its
work with local profile systems, having
no cooperation experience with for-
eign companies, hence, they do many
things “by eye” and makes a huge
amount of practical bugs only due to
lack of explanatory information in the
catalogs of Russian producers.

Another problem is the personnel
skills level in the companies manu-
facturing constructions of an alumi-
num profile. Unfortunately, nowadays
in Russia there’s a shortage of highly
skilled professionals, because there
are simply no place to qualify them.
Almost all domestic companies coach

their own employees by themselves
and the matter comes down if the
company have of at least one qualified
expert in this field. But this is extreme-
ly not enough, so as the development
and production of such products
requires the participation of different
specialists. Some German companies
conduct short-course staff training for
partner companies. But is it enough,
and what about those firms that dont
have such an opportunity? Hence, we
conclude that the quality of structures
produced in Russia is rather doubtful.

Also there are installation prob-
lems, but not of a technical nature...
It's no secret that at the construc-
tion site mostly employed unskilled
workers. All they do is almost entirely
dependent on the qualifications of
their superintendent, and he, in turn,
acts according his own experience in
organizing and producing this type of
installation works. In addition, many
construction companies still have
employed at their construction sites
people from neighboring countries,
migrant workers. Often they are not
just badly, but don't speak Russian
at all. So their Head often has to use
a sign language explaining to them
how and what to do. It is clear that
such employee’s qualification does
not meet the required level for work
on challenging objects that we are
talking about. From the foregoing it
can be concluded that the quality of
aluminum profile structures installa-
tion often leaves much to be desired
and, therefore, endanger the lives of
people who later will use such facili-
ties.

In addition, our construction com-
panies make things even worse by
replacing the necessary constructions
components for cheaper analogues
with a view to saving. Quite often
it can be seen at sites that, instead
of stainless steel screws and bolts in
the construction are used galvanized
steel, and sealants and silicones - are
replaced with cheaper ones that do
not match the parameters. In addition,
many of our enterprises are not able to
produce brackets required for facade
designs fixing themselves, and order
them to third-party organizations.
Those, in turn, again, for cost reasons,
can produce wall brackets not from
the corresponding certain parameters
grade of steel, but mostly - apply more
than a thin layer of coating than is nec-
essary. And again, there are growing
doubts about the reliability of such
beloved in the modern world build-
ings of the aforementioned structures,
built here from the similar materials.

Unfortunately, this is only general
and is not an exhaustive list of rel-
evant issues, but they are enough to
make us seriously consider this part
of construction. Most of the leading
profile companies recognized experts
already trying to change the situa-
tion. Oddly enough, but the crisis that
shook the world economy, including
our own country, has helped many
companies reconsider their attitude
to the professional practice. Many
organizations, including the “Aluterra

SK”, have already refused to cheap
labor and have relied on more experi-
enced and highly qualified profession-
als, thus leading the way for smaller
companies-partners that gradually
also refuse services of migrant work-
ers, introducing mandatory training
for their employees and begin to inter-
act with their German colleagues on
staff training and technical support.
But it is hardly possible to solve all the
problems only through the efforts of
construction firms. In fact the situa-
tion required the appropriate train-
ing organization at the early stage
of their education in professional
universities and it is in charge of the
State, rather than construction com-
panies. Problem, they say, pulling for
one another, but if we solve them in
a complex, we can hope to overcome
them in the next few years and then
be proud of not only visual beauty of
constructed facilities, but also their
quality.

STRUCTURES

High-Rise Beehive
(p- 80)

New Innovated Structural
System for Tall Buildings
TEXT BY DR. PEYMAN A. NEJAD,
DIRECTOR OF STRUCTURAL
ENGINEERING, TJEG
INTERNATIONAL, SF, USA AND
CTBUH’S COUNTRY LEADER,
CHICAGO, USA

Tall Buildings have been
one of the most promi-
nent symbols of economic
growth for nearly a cen-
tury. Yet, in the after-
math of the tragedies of
September 11, “signature”
Tall buildings have become
the focus of much debate.
The structural systems
today are undergoing a
major evolution to address
the ability of providing
flexibility in the design
and use of the building
together with sustainabil-
ity (Green) and cost-effec-
tive system.

This paper describes a new invented
structural system, evolutionary struc-
tural analysis and design of Tall build-
ings, which involves the entire analy-
sis process, including conceptual and
design stages and comparison with
the existing Tall building. This study
presents an new innovative structural
system, Beehive (Hexagrid ), for Tall
buildings. The final results are achieved
by modeling an 80 story Tall building
with the optimized angle and topology
of hexagon members by using a com-
puter analysis, ETABS finite element
analysis. The objective function of this
system is to use one structural system
in order to both maximize Eigen fre-
quency for resisting dynamic responses
and minimize mean compliance for
static responses. Finite element analy-

sis is carried out by using standardized
materials. Optimal Hexagrid topologies
with the highest stiffness are finally
determined to resist both static and
dynamic behaviors.

Holistic design integration
approaches between structures and
facades to save energy for environ-
mental control are studied. Innovative
design ideas to control structural
motion as well as to utilize that motion
to harness energy are discussed.
Considering abundant emergence
of tall buildings all over the world in
recent years, the importance of the
studies presented in this paper cannot
be overemphasized for constructing
more sustainable built environments.

INTRODUCTION

Tall buildings have great potential of
creating sustainable built environ-
ments by their own nature. Compared
with the cities with low-rise buildings,
those with tall buildings use land more
efficiently. Early designs of tall build-
ings recognized the effectiveness of
diagonal bracing members in resisting
lateral forces. Most of the structural
systems deployed for early tall build-
ings were steel frames with diago-
nal bracings of various configurations
such as X, K, and chevron.

A major point of this design
approach is to introduce a new struc-
tural system for Tall building. The hex-
agonal and diamonds were located
along the entire exterior perimeter
surfaces of the building in order to
maximize their structural effective-
ness and capitalize on the aesthetic
innovation. This strategy is much
more effective than confining diago-
nals to narrower building cores. In the
hexagrid structure system, almost all
the conventional vertical columns are
eliminated. Our approach is to define a
unique structural system for Tall build-
ing in order to minimize additional sys-
tem for lateral loads (lateral system).
In this system (Beehive), members in
hexagrid structural systems can carry
gravity loads as well as lateral forces
due to their hexagonized configura-
tion in a distributive and uniform man-
ner.

Compared with other systems in
Tall buildings, hexagrid structures are
much more effective in minimizing
shear deformation because they carry
shear by axial action of the diagonal
members, while other structures carry
shear by the bending of the vertical
columns and horizontal spandrels.

The hexagrid structure provides
both bending and shears rigidity and
does not need high shear rigidity
cores because shear can be carried by
the Hexagon and diamond elements
located on the perimeter.

BEEHIVE STRUCTURE
In nature, bees have a fascinating,
meticulous way of forming their bee-
hives, which serve as their homes, their
protection and their source of life.
“There is nothing new under the
Sky” This does not mean that every-
thing has been built already but
that the principle behind the design

already exists. By examining struc-
tures in nature we can see where the
principle exists and see how these
principles are incorporated in struc-
tures today. One thing we have to
keep in mind when comparing natural
and manmade structures is that nature
uses live materials while a man uses
inert ones and the two do not always
behave in the same manner.

The beehive’s internal structure is a
densely packed matrix of hexagonal
cells called a honeycomb. The bees use
the cells to store food, and to house
the “brood”. The hexagonal shape per-
fectly distributes and disperses the
external man-made or environmental
forces thus protecting its contents. The
hexagon also allows simple expand-
ability by adding hexagon segments
to the perimeter of the honeycomb.
The simplicity of the hexagonal shape
creates an incredibly strong and smart
design which provides great stability
and security for the bees.

HEXAGRID; OPTIMIZED TOPOLOGY
In this article an optimal angle and
a topology of diagonal members in
a Hexagrid frame has been inves-
tigated. Hexagrid consists of inter-
secting the diagonal and horizontal
structural components. This type of
system transferred both gravity and
lateral loads and eliminates the need
for vertical columns on the exteri-
or of the building. The topology of
the Hexagrid system is an important
design variable since the degree of
an angle between diagonal members
consisting of Hexagrid determines
stress distribution resisting inter-
nal forces. Therefore, the effects of
diagonal angles in the Hexagrid sys-
tem should be considered in order to
obtain an optimal Hexagrid topology
with the highest stiffness in design
phases.

Distinctive geometric features of
each project (i.e. building dimensions,
story height and so on) influence an
optimized Hexagrid topology, there-
fore the diagonal angles, number of
bays of Hexagrid, Hexagrid height and
etc. should be carefully determined on
a project by project basis.

The Hexagrid optimization process
can be achieved by finite element
analyses and appropriate sensitivity
studies with respect to the topology
of diagonal members. The objective
of the optimization process is to both
maximize Eigen frequency for resist-
ing dynamic responses and minimize
mean compliance for static responses.
Further investigations are necessary
to understand global and topologi-
cal Hexagrid mechanism and, eventu-
ally, to develop simplified and practi-
cal analysis and design tools of the
Hexagrid system.

STRUCTURAL ANALYSIS
PROCEDURES

Hexagrid structural system consists of
Hexagrid perimeter which is made up
of a network of multi-story tall hex-
angulated truss system. Hexagrid is
formed by intersecting the diagonal
and horizontal components.
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This innovation transfers both grav-
ity loads and lateral loads by redirect-
ing member forces, and eliminates the
need for vertical columns on the exte-
rior of the building.

Architecturally the absence of col-
umns in the corners of the building
provides great panoramic views from
the interior.

Structurally, the degree of an angle
between diagonal members consist-
ing of HexaGird nodes is a significant
design variable to determine stress
distribution resisting internal forces
into HexaGrid as well as a building
system.

In addition, the stress distribution
changes depending on the height and
span of a given building and the mem-
ber size like thickness of DiaGrid.

Most of all, connectivity among the
HexaGrid members linked to mem-
ber angles is the first considerable
element for HexaGrid analysis, since
investigation of connectivity, i.e.
topology provides us with global sys-
tematical mechanism.

In order to measure HexaGrid mem-
ber analysis and compare the results,
in the comparison presented here,
diverse fixed supports for boundary
condition are deposited into a given
initial design space.

Pined support positions are mod-
eled by initial domain distributions of
density which is referred to as design
variables.

The column-shape, and beam-shape,
which depend on initial topologies into
design space, i.e. angles of Fixed sup-
ports. Positions where relatively large
stress acts are structurally weak, and
therefore material supplement needs
to be properly stiffened there.

The optimal density assignments are
equal to stress distributions as shown,
stress at the center node position
which is produced by a horizontal load
is larger than that by a vertical load.
It means that material reinforcement
for resisting a horizontal load is more
necessary than one for a vertical load.

The largest stress acts to the node
partin all the angle models, and there-
fore a node part or a connection of
diagonal members is the most sig-
nificant reinforcement component
with respect to structural safety in
HexaGrid systems.

The Following Points are
Highlighted Regarding Analysis of
HexaGrid System:

The HexaGrids are redundant and
load path following.

The HexaGrids combines the ben-
efits of a hollow tube with those of a
truss and its chords.

The angled setting of the columnar
elements allows for a natural flow of
forces through the structure.

In this manner, both gravity loads
and lateral loads are transferred
through the HexGrid to the ground
below.

Loads are able to follow the hexa-
gons through the structure as it natu-
rally resists vectors of forces through
its hexagonal shapes.

Load paths are continuous and unin-
terrupted.

Vertical gravity loads follow the
structure of the tube from top to base
along the hexagonal members of said
tube.

The same vertical gravity loads are
able to transfer from one columnar
element to another in the rare or
designed case of an interruption.

The exploitation of steel’s compres-
sive and tensile abilities creates a need
for less steel in a building using the
HexaGrid system.

HEXAGRID; ARCHITECTURAL

Here is an example of the design
research project, Beehive Tower’s
Design at London, Designed by Rory
Newel & Lucy Richardson, the 220m
high Beehive Towers. It's a vertical
farm inspired by the hexagonal forms
of the honeycomb in Heron Quay,
London. Each hexagon is 8 stories high
and contains 8 duplex apartments. A
number of the hex cavities are dedi-
cated to gardening and face in differ-
ent directions so that each element
gets a fair share of sun.

The structure features a number of
sustainable systems such as an army
of wind turbines that sits atop it and
a rainwater collection system to water
the crops within it.

HEXAGRID; STRUCTURAL SYSTEM
Temporarily ignoring the box shape,
one can simplify the structure shown
here into a series of hexagons - con-
nected at ‘nodes’ - and rings - that
intersect the hexagons at the ‘nodes.’

What can be see then is a
HexaGonated, Ring Perimeter Framed
system.

In this image the HexaGrid is ren-
dered in different colors (due to the
different young modulus and section
for the structure)

It acts as a rigid shell, and for struc-
tural purposes can be considered a
very thin, deep beam.

Both the hexagons and the rings are
here formed from wide flanged sec-
tions embedded in concrete that pro-
vide composite action (they can be con-
structed from other materials as well)

HEXAGRID; NODES + LOAD PATH
TRANSFERENCE

The HexaGrid system offers several
advantages in addition to eliminat-
ing perimeter columns. Most notably
it optimizes each structural element.
Typically, columns are used to provide
vertical-load-carrying capacity, and
diagonals or braces provide stability
and resistance to large forces, such as
wind and seismic loads. But here hexa-
gons and diagonals are participating
in the vertical load transfer, and the
lateral load under ideal assumptions
in a typical high-rise. In a hexaGrid
system the two functions are working
together, such as couple. The hexa-
gons and diagonals are all one.

HEXAGRID; COMPARISON
ANALYSIS

The following graphs represent
the results of comparison analysis
between current innovated system,
Hexagrid, adapted to the existing
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structural system, perimeter framed
tube with a core shear wall plus out-
riggers wall which is located in the
Dubai Marina and It's a 90-story tall
and it has been build already.

SWISS RE BY FOSTER (LONDON
“GHERKIN”)

This is an obvious indication of the
importance of these elements in the
Hexagonal frame- the stand alone of
a Diagrid.

The advantage of having Diagrid
within our HexaGonal frame creates
needs for less steel in our structure.

Diagrids employ configurations of
members such as to take full advan-
tage of said members’ inherent ability
to resist compression and tension.

Due to this reason, most Diagrids
employed today are constructed of
steel, such as the Swiss Re Tower.

The ideas and structural expressions
inherent in a Diagrid can be found in
early aviation as well as other locales.
But here we get the benefit of both
integration, combination of Hexa &
Dia Grids.

HEXAGRID IMPLEMENTATION
Thorough use of material leads to abil-
ity to express organic form in anew(er)
structural system.

Most structural forms that can be
created with a hexagonal form (within
reason) can be assumed possible.

Note that floor plates must not be
regular - they can change from one
level to the next.

As long as the structural skin
employed in a HexGrid is mostly con-
tinuous, the structure can rather safely
be assumed acceptable and more
stable.

Most cladding and enclosure types
available on typical skyscrapers are
can be available on a HexaGrid.

Form can be derived from the
HexaGrid or the HexaGrid can be
derived out of necessity from the form.

Materially, there are multiple choic-
es of material for use when employing
a HexaGrid, such as; Steel (the most
common), Wood, Composite (Concrete
&Steel). But Steel is the typical mate-
rial of choice due to its high abilities
to resist both tensile and compressive
forces.

HEXAGRID: ADVANTAGES

The main advantage is mostly column
free exterior and some but not all,
interior.

There is increased generous
amounts of day lighting due to dearth
of interior columns and structure.

It requires less material, roughly %10
to %15 reduction in steel possible.

The structure is global systematical
mechanism.

Repetitive, Hexagrid Frame
Connections between Floor.

Simple construction techniques
(although they need to be perfected
yet).

Full exploitation of the structural
material.

Similar design/construction toler-
ances as a typical moment frame con-
struct.

Free and clear, unique floor plans
are possible.

Aesthetically dominate and expres-
sive.

Redundancy in the HexaGrid design
is obvious.

Skyscraper structural failure, as
it is such an important/ prominent
topic, can be minimized in a HexaGrid
design.

Better ability to redistribute load
than a Moment Frame. Therefore,
there is deserved appeal in today’s
landscape of Tall building.

As a result - lighter building and less
foundation materials.

HEXAGRID: DISADVANTAGES

Construction crews can be an issue,
having little or no experience of creat-
ing a HexaGrid.

It is hard to design windows that
create a regular language from floor
to floor.

Execution, the HexaGrid is heavy-
handed if not executed properly.

CONCLUSION

It is a self reliant structure — the core
of the typical residential building has
little effect on a HexaGrid.

Similar to a typical moment frame,
the HexaGrid effectively spreads its
mass from its center and thus develop
strength and resistance ability to forc-
es from multiple sources and direc-
tions.

The main departure then from
a moment frame is the ability of a
HexaGrid to resist lateral forces due to
the stiffness inherent in its simplicity
and shape.

The use of the HexaGrid in skyscrap-
er design is a relatively new idea. As
such, a new or more explored lan-
guage of the structural system has yet
to appear.
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FACADES
Italian Architecture

Comes to Russia

(p. 86)

MATERIALS PROVIDED

BY METRA

Due to manufacture inno-
vations and investments of
recent years, nowadays the
company produces high-
tech aluminum METRA
system.

The well-known Italian company
has opened its representative office
in Moscow and in April 2011 took an
active part in the Mosbuild Exhibition.
There were held business meetings
and negotiations with leading design
offices and aluminum recycling com-
panies on the introduction of new sys-
tems of translucent structures with a
high durability and ease of installa-
tion at the same time. The stand visi-
tors evinced great interest to a series
of aluminum-wooden structures and
sliding systems height of more than 3
meters. The defining factor for choos-
ing METRA products is their obvious
quality and durability of structures. For
the most demanding customers the
company offers windows and doors of
aluminum profiles with wooden over-
lays of various types on the inside. It
is also widely popular now panoramic
glazing with sliding casement doors,
which greatly increases the light space
of the house.

At this exhibition was submitted by
a really great choice for facade glazing
systems: post-girder, structural and
semi-structured, spider systems and
modular facades.

POLIEDRA SKY FAST 80

METRA addresses the more and more
frequent request to construct large
size facades rapidly with the POLIEDRA
SKY FAST 80.

In the case of complex designs or
buildings with large glass surfaces, the
POLIEDRA SKY FAST 80 System allows
prefabricated cell type of facades
to be constructed with impressive
dimensions and significant weight.
Processing the cells, an operation
that is performed directly in the fac-
tory, allows the installation time to
be reduced drastically, eliminating the
use of scaffolding and with a guaran-
tee of achieving a significant qualita-
tive standard.

POLIEDRA SKY FAST 80 enables solu-
tions to be designed with fixed or
openable modules, transparent glass
or opaque, in the version with or with-
out thermal cut profiles. The openings
can be protruded, parallel or of the
‘smoke out’ type.

The POLIEDRA SKY FAST 80 System
has been designed carefully in rela-
tion to the materials, opening mech-
anisms and possible configurations.
The results achieved enable cells to be
constructed with dimensions of up to
3000 x 3500 mm that withstand high
wind pressures and are able to support
a weight of up to 700 kg.

POLIEDRA SKY FAST 80 also includes
all the accessories necessary for the
handling and installation of the cells
in the construction site. Special atten-
tion has also been dedicated to heat
transmission through the cells, with
the design of each aluminium node
to optimize the thermal transmit-
tance values UF. The different types
of POLIEDRA SKY FAST 80 comply with
the provisions of the UNI EN 13380
standard and comply with ETAG 002 in
the case of the facades with structur-
ally bonded glass.

SCIENTIFIC TECHNOLOGICAL
CENTER BREMBO FIL ROUGE, ITALY
The Brembo scientific-technologi-
cal Center constructed inclusive of
all the modern European trends.
Companies, research centres, labo-
ratories and high-tech production
activities are moving to the Park in
an area that covers approximately
400,000 sqm, of which is intended
to be used as a public park. The
construction has a simple architec-
tural structure: a red coloured metal
lamellar parallel wall. It extends for
one kilometre along the Motorway
acting as an architectural curtain,
behind which the buildings that will
host various research activities are
positioned orthogonally inside the
park. The wall is used to interpret the
theme of demarcation and the urban
limit that simultaneously separates
and links the surrounding space.
The one thousand metres of enam-
elled red intentionally represents an
architectural symbol that changes
into a frozen image compared with
the traffic moving on the Milan -
Bergamo Motorway, or a spectacular
interval contrasting with the discon-
tinuity of the context.

JOLLY HOTEL AT THE RHO TRADE
FAIR OF MILAN

Here the English meaning of the
word “JOLLY” actually corresponds to
appearance of the buildings. And this,
indeed, there is some truth. The struc-
tures were designed by the French
architect Dominique Perrault. Two tall
black square-shaped parallelepipeds,
positioned closely and leaning, are
positioned at the principle junction
of an octagonal shaped network. Each
tower is inclined by 5 degrees and
has an overhang of slightly more than
11cm for each metre in height. A lumi-
nous and transparent entrance hall
made of glass and gold coloured per-
forated metal, with a cross layout, links
the base of the two towers, looking
like two black marble monoliths from
a distant sight. The complex consists
of the two 3-star and 4-star hotels,
which are 72 metres and 65 metres
tall, respectively, forming part of the
Jolly Hotel chain. There are a total of
1250 windows manufactured, using
the METRA NC 65 STH System.

HOTEL FONTAINEBLEAU,
LAS VEGAS
In the facades produced by METRA,
perfectly fit the other high tech-
nology facilities. The architectural
lighting solution designed for the
Fontainebleau Hotel quickly became
one of the most challenging projects
for METRA aluminum in 2008-2009.
Located in the heart of Las Vegas, the
hotel features a highly efficient and
sustainable lighting system installed
on each and every window of its 68
floors creating a multi effects light
game, typical of the highly glamor-
ous Vegas environment. The luxurious
and modern hotel/casino complex is
featuring a 10,000 sq meter casino, a
30,000sq meter retail space, state of
the art night clubs, performing arts
theater, a chic spa, 27restaurants and
as many lounges; there is no doubts
high quality and outstanding looks are
a must for each and every components
of this building.
Representation in Russia:
Tel.: +7 495 276 10 76
E-mail: info@metra-aluminium.ru
www.metra-aluminium.ru
WWW. MeTpa-aniomMmuHuin. PO
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TRANSMISSION HEAT LOSSES
Transmission heat losses are a com-
ponent of the total energy balance of
construction which is directly deter-
mined by heat engineering charac-
teristics of building envelopes and
climatic conditions.

Heat engineering characteristics
of up-and-over facade constructions,
more frequently applied for tall build-
ings, are determined by an area A
and reduced total thermal resistance
R, m>x°C/Wt of outside walls (in
our case, opaque fillings for facade
constructions) and an area A, with
reduced total thermal resistance R.'
of translucent part of facade con-
structions.

The current existing method takes
into account changes of climatic and
heat engineering characteristics in the
height of buildings just mediately. At
the same time, a decrease of tempera-
ture in the height of building is 1°C
for 150 m in accordance with climatic
data.

This change can be described as:

t, =t,-0,0065h,  (12)

where h is a height relative to an
earth.

A heat transfer coefficient of exter-
nal surface of envelopes is assumed
considering wind speed changes in
the height relative to the standard (in
the height of 10 m) and is calculated by
the following formula:

a.=a +a, (13)

where a, is a heat transfer coef-
ficient of external surface due to a
convection component

a, is a coefficient of heat transfer of
external surface by emittance which is
deduced from an equitation:

[l

A, 0,0 4=t
GG &

where C, and C, are coefficients of
surface emittance, Wt/(m*K*);

C, is an emittance coefficient of
blackbody, Wt/(m2K?);

t,, t, are surface temperatures, °C.

In determining a,. t is equal to
a temperature of external surface of
envelope; t, is an outside air tempera-
ture.

For external surface of envelop, ak is
determined by a formula:

0, =7,34°5% 1:3,78¢7190 + (19)

a =

where: v is a wind speed considering
changes in the height, m/s (table 1).

A minimal value of heat-transfer
coefficient of envelope external sur-
face should be assumed as a_ = 23.0
Wt/m?2x°C, in accordance with [1].

As we see form the table 1, changes
of the coefficient of outdoor heat-
transfer in the height of building can
be quite considerable. Actually, a
change of envelop external surface
heat-transfer coefficient leads to a cor-
rection of its temperature. Thereby, it
is preferred to make several iterations
during calculation.

According to ISO 15099, Thermal
performance of windows, doors and
Shading Devices-Detailed Calculation
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[2] a convection component of change
of outdoor heat-transfer coefficient is
detected by a formula:
O =4 T+7,6V, BT/(M2K), (16)
When windward surface (upwind):
V,=025-V;V>2: m/s, 17)
V,=0.5 V<2:m/s, (18)
where V is a wind speed changing
from a tower and V. is a speed of unob-
structed airflow near light-transparent
structure surface .
When leeward surface:
V,=0.3+0,05V; m/s, (20)
To deduct whether a surface is wind-
ward or leeward, a wind direction is
calculated, y, relative to wall surface:

y=€+180" -6, @,

An estimation algorithm of energy
balance of tall building, stated in [3] on
the example of towers “Federation”,
offers to divide a high-altitude part in
zones separated by service floors for
calculation of energy and heat engi-
neering parameters.

But the existing algorithm doesn’t
take into account changes of real val-
ues of heat engineering and climatic
characteristics in the height of building.

As we see from the tables 3 and 4,
a monthly average temperature for
climatic conditions of Moscow differs
considerably both from a coldest five-
day period temperature and average
temperature of heating period for the
city. An application of weighted aver-
age parameter, degree-day of heating
period, doesn’t give an objective value
of transmission heat loss through
envelope of tall building.

Within laboratory investigations

TABLE 1.

of envelopes from leading produc-
ers by specialists from Research and
Scientific Institute on Building Physics,
statistic changes of heat engineering
characteristics of translucent enve-
lopes in dependence of outdoor tem-
perature were collected.

As results of several laboratory tests
demonstrated, a thermal resistance of
full-size element of facade structure
at outdoor temperature correspond-
ing to the coldest five-day period for
Moscow t_ = -28°C and at the out-
door temperature t_ = -10°C, which
corresponds to average temperature
of January-February differs on 12-18%.
Thereby, the existing method of trans-
mission heat loss estimation for heat-
ing period in one formula to determine
heating period degree-day applies an
average temperature of heating peri-
od for conditions of Moscow - 3.4°C
and reduced total resistance of trans-
lucent envelope determined for condi-
tions of the coldest five-day period.

To correct this systematic error, in
estimating transmission losses it is
necessary:

1. To calculate peak values of heat
losses for all building taking into
account quick response of translucent
envelopes. Considering experimental
data, since a thermal inertia of sin-
gle-layer translucent envelope is 7-12
hours and of the double-layer is 12-20
hours, it is reasonable to apply a tem-
perature of the coldest day for defini-
tion of peak heat losses for a construc-
tion region taking account of tem-
perature changes in the height. The
temperature for Moscow tall buildings

VALUES OF WIND SPEED, OUTDOOR TEMPERATURE AND HEAT TRANSFER
COEFFICIENT OF EXTERNAL SURFACE OF ENVELOPES IN THE HEIGHT OF
BUILDING FOR CONDITIONS OF MOSCOW

Heat-transfer
Height, Wind speed, Outdoor coefficient
m m/s temperature, °C of outdoor surface,
Wt/m24
2-10 4.9 -28.0 239
60 6.9 -28.3 29.1
110 8.8 -28.7 333
160 9.6 -29.0 35.8
210 10.3 -29.3 36.9
TABLE 2.
DURATION (Z

HT/

HEATING PERIOD, MOSCOW

of 300 m is —-41°C.

In calculating temperature fields
it is necessary to take into account
changes of heat emission coefficient
of external surface considering chang-
es of outside temperature and wind
speed. It is natural that a requirement
of SNiP 23-02-2003 p.5.10 becomes
difficult for realization. It is possible to
meet these requirements if:

- limit an application of glass packets
with aluminum remote frame;

- admit to decrease a design temper-
ature on inside surface of translucent
part to 0°C (SNiP 23-02-2003, p. 5.10
has a limit of 3°C).

2. In estimating transmission heat
loss during heating period it is neces-
sary:

- to divide the tall building in more
local elements which have homoge-
neous heat engineering and climato-
logical characteristics. A dimension of
divisions can be determined only after
a number of additional design inves-
tigations and their comparison with
natural results;

- in estimating heat engineering
characteristics to apply local values of
outside temperatures for given zone
of envelopes;

- to carry out a separate estimation
of transmission heat losses for every
month of heating period. And for esti-
mation of transmission heat losses it
is necessary to apply reduces total
thermal resistance of translucent part
of construction accordingly monthly
average temperature considering cor-
rections for building tallness.

A determination of correspondent
values for reduces total thermal resis-
tance of translucent envelopes is
possible both in laboratories apply-
ing provisions of GOST 26602.1-99
and by design method accordingly a
procedure offered by a project GOST
“Translucent facade constructions.
Determination method of reduces
total thermal resistance”.

INFILTRATION COMPONENT
A conditional coefficient of heat
transfer of building which takes into
account heat losses because of infil-
tration and ventilation, Wt/(m2.°C), is
determined [1] by a formula:

K f=0,28cn_ BV, p k/IAS ™, (22)

hi

24 HOURS), AVERAGE OUTDOOR TEMPERATURE (T, °C), DEGREE-DAY (DD,°C-24 HOURS) OF

Period of -
ildi D, °C 24 hours, at inside temperature t.
Blflldmg daily average | Z_ 24 hours t_°C d ° P int’
height, m A t ht ht C
emperature 20 Y 18
from 76 J 223 34 5218 5441 4772
to 150 J 239 -2.5 5378 5617 -
more than J 227 -38 5403 5630 4949
150 J 244 -2.9 5588 5932 -

TABLE 3.
AVERAGE MONTHLY AND ANNUAL TEMPERATURE, °C, MOSCOW
Building height, m Months Year
1 1] 11l 1] vV Vi VIl Vil 1X X Xl Xl

from 76 to 150 -103 | -94

-48 | 3.9 11.2 158 | 17.8 | 16.0 | 95 32 | -33 | -77 | 35

more than 150 -10.2 | -93

-5.5 3.2 10.5 152 | 17.2 | 154 | 87 24 | -41 | -76 3.0
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where cis an air specific heat;

B, is a coefficient of air parcel reduc-
tion in building taking account of an
availability of inside envelopes;

A, asum of apartments floor areas or
usable room area of building exclud-
ing technical floors and parking, m%

V, - heating volume of building, m?;

p,-is an average density of incom-
ing air for heating period, kg/m?, and
is equal to:

p.Mt=353/[273+0,5(t, +t )], (23)

where n_- is average rate of air cir-
culation in building for heating period,
hour?;

t.andt -t - rated average tem-
perature of inside and outside tem-
peratures correspondingly, °C.

That is the conditional coefficient
of heat transfer of building due to
infiltration and ventilation is deter-
mined both by a quantity of infiltrated
air through envelopes and ventilation
regime.

At present a quantity of infiltrated
air for public buildings is estimated
as a quantity of air incoming through
leakage of translucent structures and
doors.

And like a case with transmission
heat losses the current model and
calculation method don’t take into
account real physical processes in con-
structions of tall buildings.

Air permeability through envelopes
is described by a Bernoulli's equitation:

2 2

pr = p e (24)

2g 2g

where u, u0 are air speeds of outside
and inside surface of construction;

y — volume weight;

g - free fall acceleration.

Air speed can be represented by its
flow rate [4]:

n=G,/F,, (25)

where G, - is a specific air consump-
tion related to an area FO.

The Bernoulli’s equitation for air
conditions is presented as:

Ap = constéG, (26)

where § - is a coefficient of loss.

If a length of lacing canals is small an
envelope has rotary bends and sharp
edges in an entrance, a pressure loss
will depend only on local resistances.
In this case

1
G, = const(Ap)? . 27)

It is clear from the fig. 4-5 that type
facade structures have, as rule, exactly
so inside configuration and conse-
quently a supposed dependence is
applicable to them.

In accordance with the current test
methods for air penetration (GOST
26602.2-99) [5], tests are made for
pressure difference Ap = 10+600 Pa. In
accordance with European norms, EN
12152 and EN 12153, tests are realized
when Ap is to 600 and more for some
events. And values of maximum air
penetration mustn’t excide 1.5 m*/m-h
for blind facades and 2 m3/m-h for
opening facades.

When values of required pressure
differences for tall buildings are deter-
mined, it is necessary to take into
account an air current [6]. A reason

of the current origin is a difference in
density of inside and outside air col-
umns. Appeared pressure difference
is directly proportional to a building
height and temperature difference of
outside and inside airs.

More detail description of this affect
is given in 2001 ASHRAE Handbook-
Fundamentals [7]. Data of ASHRAE
permit to calculate a theoretical effect
of the current for several inside and
outside temperatures values. These
data demonstrate also that any build-
ing has a zero pressure difference
level. Accordingly [4], the level exists
at 0.55 H of height of building but
domestic data for tall buildings have
scrappy and unsystematized character
and require additional in-situ data.

Besides the effect of current there
is an effect of back current when air
goes into the building through top
floors and goes out through lower
floors. This effect isn’t very important
for climatic conditions of Russia but is
important for warm climate.

The fig. 6 demonstrates diagrams
with effects of direct and back air cur-
rents.

On the figure there is a theoretical
gradient of pressure for several values
of building height and air temperature
differences calculated in accordance
with [6]. It should be noted that the
diagram relates to conditions when air
flow in the building doesn’t meet resis-
tance. Air permeability of envelopes
also influences on the diagram char-
acter. As a result, the offered diagrams
can be applied only for estimation of
worth problem scale. A determination
of exact values is for separate inves-
tigations.

[1] offers to determine a pressure
difference of temperature on inside
and outside surfaces of envelopes by
a formula:

AP=0.28-H-(y, . -v,) +
+ 0.03-yext~\l/l, ' 28)

It differs from dependence (11) for
determination of design difference
of inside and outside air pressure for
windows and balcony and external
entrance door [3] only by a dimension
factor in front of a component respon-
sible for the gravitation component.

The monograph by V.K. Savin [4]
offers relations Ap for windward side
of buildings with the height of H in
the point x:

AP =0.55-(HX)-(y,,, — V;,) +
+0.03y_ t-v?, (29)
and leeward of building:
AP =0.55-(H-x)-(y,,, — V;,,) +
+0.02vy, V2. (30)

It also should be noted that deter-
mination methods for design pressure
difference of inside and outside tem-
peratures offered be sources have an
approximate character and don’t take
into account, for example, influence of
building shape, development factors
and other parameters.

The table 3 gives design values of
outside and inside air difference for
conditions of tall building in Moscow
calculated in accordance with (29).

And a value of maximum difference
of pressure taking into account tem-
perature of the most cold day and

TABLE 4.

RELATION OF DESIGN VALUES OF PRESSURE DIFFERENCE OF INSIDE AND OUTSIDE AIR FOR CONDI-
TIONS OF TALL BUILDINGS IN MOSCOW AT T, = -28°C AND T, = +20°C

Height, m Inside air temperature, 'C, t, Wind speed v, m/s Pressure difference Ap, Pa
0 -28 4 6.8
50 -28.33 5.6 77.5
100 -28.65 7.2 151.5
200 -29.3 8.4 293.1
300 -30 9.6 440.7
TABLE 5.

RELATION OF DESIGN VALUES OF PRESSURE DIFFERENCE OF INSIDE AND OUTSIDE AIR FOR TALL BUILDING IN
MOSCOW AT T, =-10.2°CAND T, = +20°C

Height, m Inside air temperature, °C, t, Wind speed v, m/s Pressure difference Ap, Pa
0 -10.2 4 6.3
50 -10.53 5.6 50.2
100 -10.85 7.2 97.0
200 -11.5 8.4 184.6
300 -12.2 9.6 277.5
TABLE 6.
RESULTS OF TESTS OF AIR PERMEABILITY OF RACK-MOUNT AND GIRDER FACADE CONSTRUCTION
;E)l—iefieszxerZﬁAaI:, Exposure time Air-quantity Air-mass flow Air permeability
Pa tc flow Q_,m*/h G, kg/h quantity Q, m*/ .
(h-m?) mass G, kg/(h-m?)
50 10 2.20 2.65 0.20 0.25
100 10 3.30 3.98 0.31 0.37
150 10 4.60 5.54 0.43 0.51
200 10 5.70 6.87 0.53 0.64
300 10 7.20 8.67 0.67 0.80
400 10 8.10 9.76 0.75 0.90
500 10 9.60 11.57 0.89 1.07
600 10 10.80 13.01 1.00 1.20

maximum wind speed for January [8]
is 553.1 Pa.

As climatic data from the table 2
demonstrate, monthly average temper-
ature for January in Moscow is -10,2°C.
Calculating values for pressure differ-
ence of outside and inside air for tall
building in Moscow at monthly average
temperature of January (t, = -10,2°C), a
maximum gradient of pressures is 277.5
Pa, i.e. at 37% lower than for calcula-
tion for conditions of the coldest five
days period. For example, this value for
November conditions is 226.6 Pa.

It should be remembered that peak
values of wind load for tall building
can considerably differ from values
obtained be analytic way. When a
blow-down of tall building “Mercury
Tower” model in wind tunnel was
realized, a maximum wind load values
were 2750 Pa. Similar experiments
for the public and business centre
«Ohta» gave 7250 Pa. But due to a dis-
crepancy of experiment methods in
English test center and in Russia and
difficulty of interpretation of results
obtained for the object, considerably
lower values of design wind load were
accepted.

In the current algorithms there
aren’t record methods of peak infil-

tration component of energy balance
of tall building. Values obtained dur-
ing determination of design wind load
are applied only for confirmation of
strength properties of facade struc-
tures in laboratory tests.

Real values of air permeability of
facade structures in dependence of
pressure changes are determined. As
tables 3-4 demonstrate, values can be
applied for finding infiltration compo-
nent of energy balance of tall building.

In such case to determine exact infil-
tration component values the follow-
ing is enough:

1. To determine set-up parameters
of design value of pressure difference
of outside and inside air for every
design element of building.

2. To apply correspondent values of
air permeability obtained in labora-
tory tests.

3. To determine an energy quantity
required for heating of infiltration air
by elementary formula:

Q=kS, (t,-t.), (31
where k is an air heat transfer coef-
ficient.

A method applied today uses, as
rule, air permeability values at Ap
= 10 Pa. Such parameters of design
value of differential pressure of out-

side and inside air aren’t applied for
tall buildings and systematically give
a considerable error in determination
of energy balance component of tall
buildings.

For infiltration balance determina-
tion of tall buildings it is offered to
divide a determination procedure in
two steps:

- determination of limit values for
infiltration component for tempera-
ture of the coldest day for construction
region taking into account tempera-
ture changes at the height and manxi-
mum values of wind;

- determination of infiltration com-
ponent of energy balance for tall
building should be made for every
month of the heating period. And for
estimation of heat losses it is neces-
sary to take air permeability in accor-
dance with results of laboratory tests,
set-up values of pressure difference
of outside and inside air should be
taken in accordance with a monthly
average temperature considering cor-
rection for tallness and orientation of
buildings.

When real values of infiltration com-
ponent are determined, it is reason-
able to use more exact data bases
of climatic characteristics. Because of
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small inertia of construction, it would
be reasonable to apply 24-hour aver-
aged values of temperature, wind
speed, temperature distribution at
the height. Unfortunately, foreign pro-
gram complexes (DOE, USA, Resfen,
USA, TAS 3D, England) applied for esti-
mation of energy balance of buildings,
use data bases unavailable now in our
country. Relations of pressure differ-
ence of outside and inside air for build-
ings of several configurations, their
dependences from facade structures
aren’t investigated enough.

Examples of estimation of heat loss-
es of tall building for several types of
facade structures will be reviewed in
the next part of the publication.

To be concluded
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BUSINESS CARD
Business Stability
Under All
Conditions

(p-94)

MATERIALS PROVIDED

BY “TATPROF”

JSC “TATPROF”, without
any exaggeration, can be
called a leader in the use
of extrusion technolo-
gies in Russia. Whatever
ups and downs has been
experiencing our domes-
tic market, the company
has always been in first
place in terms of produc-
tion of aluminum profiles
and level of technologi-
cal equipment. Sergei
Andreev, CEO, told us
about how there is a
development company
“TATPROF”, what are the
strategic priorities.

Let’s discuss on prospects and oppor-
tunities to promote your products to
the domestic market. But in order to
fix the starting points of growth, tell us

about the present day of the company.

Today, we actively work to reduce
costs at all stages of the production
chain: procurement, production and
maintenance of equipment, produc-
tion profile, logistics and shipping.
Purchase of raw materials is carried out
under conditions that allow to reduce
the price. In addition,within the enter-
prise operates its own foundry, which
allows us to produce independently
raw material for aluminum. All these
factors give a significant reduction in
purchase prices.

After analyzing the existing range
of products, we have chosen the most
promising positions: those that enjoy the
highest demand and provide the greatest
return. As for the rest of the products, we
gradually derive them from production.
This reduces the load on the equipment
maintenance in the enterprise, reduce
downtime due to changeover for differ-
ent types of profiles.

In logistics, we have moved to the
processing of large wholesale lots
of orders, deliberately limiting the
amount of shipped parties. Thus, we
have chosen a growth strategy associ-
ated with the leadership at the lowest
possible cost. The enterprise has the
most advanced European equipment.
Modernization of press facilities under
the direction of European consultants
today enables the company “TATPROF”
to produce up to 3,000 tons of alumi-
num profile per month. Currently is
to be installed another press, which
would bring the monthly production
capacity of 4-5 tons.

What tasks for today are more inter-
esting and closer to you: integration
with related business partners or inde-
pendent development? What offers
them your enterprise, what are you
ready to provide and what do you
expect in return?

The company “TATPROF” more than
20 years is on the market for the alumi-
num profiles production. Accumulated
over this time experience allows us to
produce profiles of any complexity.

In the field of architectural fenes-
tration systems standard series of
“TATPROF” satisfy 80% of the archi-
tects and designers requests working
with us. In other cases, the company
is also willing to cooperate with all
the design companies has applied for
the development and maintenance of
their unique and innovative solutions.

The most prominent proof of this is
the Sochi’s Great Ice Arena. The Arena
complex for 12 000 spectators - is the
building, covered by a spherical dome.
For the glazing of the object, R & D
department of the company “TATPROF”
specially produced a series of roofs
with structural glazing. Such an imple-
mentation enables creating (while
respecting all regulatory and technical
parameters) as smooth as possible and
homogeneous surface of the dome.

In the field of extrusion TATPROF
offers its expertise in designing and
manufacturing aluminum profiles of any
complexity and configuration of all sec-
tors of the economy: construction, trans-
port engineering, energy, and so on.

In turn, from our partners, we expect

138 Bblcnl!!h'/ﬁ december/january

long-term strategic cooperation in the
promotion of our products to the mar-
kets of Russia and Europe. We offer
our customers a reliable partnership
andwork together to meet all consum-
er demand foraluminum profiles - in
order to strengthen our jointposition
in those markets.

What is your evaluation of the pros-
pects for aluminum profiles market
development in Russia today and
tomorrow?

According to our estimates, at the
present time the capacity of the
domestic market of aluminum profiles
is 150-180 tons per year. Moreover, this
market is quite promising: it grows by
12-15% annually. And it will grow fur-
ther, because the consumption of this
product per unit of population, are still
very low, and demand for it exists, and
will increase further.

Precisely this dynamics attract foreign
companies to the Russian market. Surely,
as a leader in the field of aluminum pro-
files production in Russia, we always
feel pressure from European and Asian
manufacturers. So, knowing trends in the
industry, we aim to be the leader in all
- including management technologies.
At present, we actively use the services
of European experts, and therefore have
a complete grasp of how it operates in
similar companies in Europe. At the same
time “TATPROF” more than 10 years uses
Western management standards.

The high level of our management
and production confirms the fact that
the major European manufacturers
place their orders in our company,
while choosing a partner for further
development in Russia. Production of
rigging, extruded aluminum profile, the
final products development and bring-
ing to the consumer - this is our niche
at the domestic market for similar ser-
vices. Production of rigging, extruded
aluminum profile, the final products
development and bringing to the con-
sumer - this is our niche at the domestic
market for similar services.

JSC “TATPROF”

423 802, Republic of Tatarstan
Naberezhnye Chelny,
Profilnaya Ulitsa 53
Tel. (8552) 77-82-04,
77-82-05, 77-84-01

www.tatprof.ru

FOUNDATIONS
Peculiarities of Pile
Tests for High-Rise
Building

On example of tower
PBC “Ohta”

(p.96)

TEXT BY VALERIY PETRUHIN,
D.TECH. SCIENCES, DIREC-
TOR OF THE INSTITUTE, OLEG
SHULIATIEV, PH.D.TECH.
SCIENCES, IGOR BOKOV, ENGI-
NEER, JUNIOR RESEARCHER,
STANISLAV SHULIATIEV, ENGI-
NEER (N.M. GERSEVANOV NIIOSP)
High-rise buildings, as
rule, have deep founda-
tions with bearing struc-

tures like piles or barrettes
(rectangular piles). A
foundation depth for high-
rise buildings is 40-120 m
depending on a depth of
solid ground layers. A pile
structure with length more
than 50 m is the beyond a
mass design and requires
a specific approach for all
stages of development and
design, including engi-
neering-geological survey.

In 2008 in Sankt-Petersburg survey
and design works were started for a
79-storey tower of public and busi-
ness centre “Ohta” of 396 m in the
height. The obtained experience and
results will be applied for realization
of analogous tests in the site and for
calculation and design of foundation
for the tower “Lahta Centre”.

For the tall building “Ohta” it was sup-
posed to apply a deep foundation from
reinforced cast-in-situ barrettes with a
working length of 65 m, cross section
of 1.5x2.8 m which would placed in a
pit of 15 m in the depth and bound by
a reinforced cast-in-situ slabby grid of
variable thickness from 3.6 to 5 m.

5 prototypical barrettes were made
in the building site during trials. Their
erection was made from the surface
without excavating pit; the barrette
length was 80 m. Three from five bar-
rettes had a group tests when they
were loaded simultaneously. Two single
barrettes were placed in a peripheral
part of the tall building foundation and
three barrettes in a body of the group
were under the central part. Aerection
of tested barrettes is demonstrated on
the fig. 1 and a loading chart for the
tower foundation is on the fig. 2.

In planning barrette test the follow-
ing aims were set:

determination of bearing capacity
of single barrette and group of bar-
rettes with resistance separation over
the lateral surface and abut;

determination of load-settling rela-
tion for single barrette and group of
barrettes;

clarification of mechanical charac-
teristics of Vendian clay by inverse cal-
culation of analytic methods and with
mathematical modelling;

confirmation that the accepted work
technology provides a barrette fab-
rication of proper quality and able
to bear design loads in engineering-
geologic conditions under review.

It is possible to estimate a scale of
assigned task on the first stage of bar-
rette erection as erections of so deep
piles are very rare.

A French company “Soletanche-
Bachy” with experience in fabrication
of deep barrettes including to 120 m
of length won a tender for erection of
test barrettes.

Engineering-geological conditions
of the site of the public business cen-
tre “Ohta” can be characterized as
extremely unfavorable for the high-rise
and underground building. Soft water-
saturated ground underlies till 30-35
m. Under there is a morainic deposit

layer of low thickness. From the depth
of 45 m Vendian clay underlies; rocky
soils used as rule as a foundation for
high-rise buildings are in the depth
of more than 200 m. Vendian clay was
chosen as bearing layer for piling of
the tower “Ohta”; this clay is a relative
solid ground and classified as solid clay
and semirock at the same time. Besides
a relative big strength, Vendian clay
is characterized by a long-term devel-
opment of deformation and creep.
It should be noted that engineering
properties of these grounds are exam-
ined extremely a little.

The experimental barrettes were
erected on the ground surface. A
working part of the bar of 65 m was
made from a concrete (B40, W10, F100)
from the point of 74.8 m to the bot-
tom of the pit which was 10.65 m for
the group of barrettes and 9.25 m for
peripheral barrettes. To save concrete
and facilitate their excavation in pit
development, the top part of barrettes
till the point of the earth was made
from a concrete of the class B12.5.

Barrette fabrication was realized by
a traditional technology in trenches
developed under the protection of
mud solution. In the process of excava-
tion, the trench is filled by mud solution
which presses on trench internal walls
and so protects it from collapse. A level
of the mud solution inside the trench is
chosen so that the pressure balances
the soil pressure. In the proceeding
case a solution level had to be raised in
the trench relative to the earth and an
earthfill was organized for those.

A hydraulic grab was applied for
ground excavation on the points from
+5 to -35m, on the point from -35 to
74.8 m a hydra-cutter was used. 4). A
rectification of the trench bottom was
made by rope grab bucket (fig. 3).

Due to the hydra-cutter was
equipped by inclinometer, a vertical-
ity of longitudinal axis of the barrette
was provided with a tolerance of 1/100
(horizontal deflection in 1 cm for every
meter in the depth).

The figure 5 demonstrates a chro-
nology of barrettes b1 — B5. Examining
the chronology and test data, it is pos-
sible to estimate an influence of sev-
eral deviations from the technology
and speed of works, etc. on test results.
As we see from the fig. 5, the longest
period of time is spread for tranche
development; the shortest period is
for concreting.

In excavating ground for the bar-
rette b5 at the depth of =15 m a rock
boulder of =1 m? in volume appeared
and it would lead to deviation of the
grab from the vertical axis in deep-
ening the trench. A contractor took
decision to fill up the trench with
cement-sand mix and to exploit it by
the hydro-cutting for deviation cor-
rection. The cement-sand mix gained
strength approximately within 3 days.
In further development of the same
trench another boulder in the depth
of =35 m (moraine deposits underlie
there) was met and had a volume of =2
M3, it was probably from granite. The
boulder was destroy by a chisel and
extracted on the surface by parts (fig.

6). We can note that timely removal
measures of rocks inclusions didn’t
lead to decreasing bearing capacity of
the barrette B5.

In developing a trench for the bar-
rette B3 in the depth of 70 m the hydro-
cutting broke. As it was impossible to
repair it in short time, the contractor
considering the contractual obliga-
tions decided to carry out the further
development of the ground by chisel
and rope grab bucket in turn. The bit
was applied for destruction of Vendian
clay and its further excavation. As tests
demonstrated, those working mode
leaded to decreasing barrette leading
capacity. Particularly, a less resistance of
the bottom part of the barrette b3 can
be noted in relative to other barrettes;
its development was made with appli-
cation of the robe grab bucket and bit.
(see the diagram on the fig. 16).

Before the beginning of works for
barrettes developments almost all
representatives of all organizations
participating in designing doubted in
a high-quality barrette development
considering very weak thyrotrophic
grounds (passing into viscous liquid
under dynamic impact and build-up
of pore pressure) in the upper part
of the trench. At the same time in
erecting piles a well casing can be
applied, which securely defends well
walls from the ground failure, an appli-
cation of such measures for barrettes
are impossible because of their rect-
angular shape of trench. A contractor
took the responsibility to erect quality
barrettes and carried out its obliga-
tions. High-quality barrettes became
possible due to a high qualification
of specialists and application of mod-
ern building equipment, experience of
contractors, geotechnical monitoring
and scientific and technical support,
also due to careful analysis of engi-
neering-geologic conditions.

Adjoining soil massif was equipped
by controlling and measuring appa-
ratus and instrumentation to provide
a stability of the trench and efficient
correction of mud composition, also
to estimate an influence of techno-
logical processes on resultant bearing
capacity of barrettes. 10 inspection
wells were equipped, five of them
were for measuring pore pressure in
the ground, three of them were for
measuring layerwise vertical ground
deformations, two of them were for
directional survey. All equipment,
except inclinometers, worked in auto-
matic mode with reading data every
10 minutes. The placement of wells
relative to tested barrettes is demon-
strated on the figure 7.

It is known that when the pore pres-
sure increases considerably because
of technological processes during bar-
rettes erection, the ground can pass
into limiting state and fall out into the
trench. When ground falls into the
trench during the excavation, it leads to
increase of barrette cross-section and
excessive concrete consumption. If the
fall occurred after placement of frame
in the trench, the body of barrette can
obtain such defects as cavities filled
by ground. To analyze pore pressure

TABLE 1.
CHANGES OF THE PORE PRESSURE DURING DEVELOPING THE BARRETTE b2
Trench . .
jevel o Skeleton erection Concreting
Sensor | Natural
N Pore Pore Pore
placing | pore Change, Change, Change,
Smin e pressure, ~, = |pressure, ~", = |pressure, ",
"I kPa kPa kPa
m kPa
3 45 55 22.2 48 6.7 70 55.6
9 105 130 238 108 29 140 333
16 170 195 14.7 180 59 215 26.5
25 259 263 1.5 260 0.4 270 4.2

changes in the surrounding soil mas-
sif, inspection wells are equipped by
chains of pore pressure sensors.

Measures of nature level of pore
pressure confirmed that its distribu-
tion from the surface till the depth of
sensors placing submits to the hydro-
static law, i.e. increases at 10 kPa with
every meter in the depth. Information
about natural pore pressure level is
applied during calculation of bearing
capacity of pile with application of a
principle of effective stress.

Let’s see changes of pore pressure
on the example of the barrette No 2
situated in 1.5 m from the well N42
during the process of its development.
The table 1 gives values of natural pore
pressure, its means for several stages
of works in absolute and percentage
expression relative to the natural.

Analyzing the table 1 we can see
that the maximum change of pore
pressure was in grounds in the depth
till 20 m. From the surface to the depth
there are soft water-saturated clay
soils and load application to them
leads to pore pressure jump. This
increase on the stage of excavation is
conditioned as mud solution applied
during drilling creates excess pressure
on well walls from inside. The same
process but with the bigger amplitude
of pore pressure change occurs dur-
ing concreting. It is provoked as the
mobile concrete mixture density in
2.3-2.4times bigger than the mud den-
sity. Pressure change during skeleton
erection can be explained by a casual
blow of the skeleton in wall of well
during its immersion. In big depths
pore pressure changes relative to the
nature pressure isn't so considerable
due to the big ground density. And in
the depth the natural pore pressure
increases so its change in percent-
age expression decreases. The pore
pressure to natural level returns at
the average within 36 hours after ter-
minations of barrettes development
works. Analyzing results of pore pres-
sure changes in placing barrettes we
can conclude that its fluctuation in
relative solid grounds in depth more
than 20 m was 1.5-4.2%. Small val-
ues of change indicate that ground
strength in the massif adjoining to
barrette wasn’t broken. Thereby addi-
tional coefficients for calculation of
bearing capacity of barrette in similar
situations aren’t required.

Measurements of layerwise ground
deformations and directional survey
were made to obtain complete infor-
mation about horizontal and vertical
deformations of closely underlying

ground massif during barrette erec-
tion. Controlling ground horizontal
and vertical deformations, it is possible
to ascertain how much ground massif
adjusting to barrette thins out and
how its excavation from the trench
closely situated impacted on ground
massif condition near other barrette.

Directional survey was made by a
manual inclinometer Digitilt in well
with the depth till 52 m. Inclinometer
wells U1 and U2 (fig. 7) where situ-
ated at 3.0 and 1.5 m from the wall
of the barrette B3 correspondingly.
Values of horizontal ground displace-
ment towards the trench changed
in the well N2 during the develop-
ment of the trench B3 achieved 29
mm (fig. 8). Maximum values of dis-
placements are in the depth till 30 m
from the surface. Measured values of
horizontal displacements form till 5%
from the width of barrette and corre-
spond to expected displacements for
ground conditions under examination.
Pulverescent clay and loam of soft and
plastic and fluid consistence disposed
to thixotropic behaviour underlay in
these depths. From the depth of 30 m
to the bottom of the inspection well in
more stable semisolid and solid loams
displacements of ground massif sur-
rounding the barrette linearly decay
with the depth.

Vendian clay displacements inside
the trench achieve 15 mm on the layer
top and quickly decay as it deeps.
Values of displacements on the top of
vendian clay which is the main bear-
ing layer, approximate to zero. Low
values of displacements indicate that
the natural build of Vendian clay isn’t
destroyed during erection of barrettes.

Besides displacements, fixed in the
well 2 and appeared as a result of
development of barrette b3, the dia-
gram (fig. 8) demonstrates displace-
ments because of ground excavation
in the trench of the barrette B2 (see fig.
7 and 8). Displacements measured dur-
ing the erection of the barrette b3 (line
30.11.09) were till 2 mm. Such values
of displacements indicate that there
is influence from the adjacent trench
development but it isn't essential.

Data obtained as a result of monitor-
ing was applied for a model calibration
of ground behaviour during calcula-
tions for further development of foun-
dation project.

A barrette test program was made on
the base of technical instructions devel-
oped by N.M. Gersevanov Scientificand
Research Institute for Foundation and
Underground Structures. Osterberg'’s
method was chosen for tests which
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widely applied in high-rise and trans-
port construction. Barrette tests
were carried out by the company
“LoadTest” together with workers of
NIIOSP. Workers of the institute realized
24-hour scientific and technical moni-
toring of tests and made corrections
when they were needed.

The Osterberg’s method differs from
the standard “top-down” method as load
elements (jacks) are mounted directly
into the pile body in specified depths.
Such placement of load element per-
mits to save on anchor piles and divide
bearing capacity of pile over the lateral
surface and abut. In addition, when jacks
are mounted in two levels pile is divided
in three parts and it permits to test every
part separately. Testing a middle part of
pile, it is possible to obtain an isolated
value of pile resistance for the specified
layer on the lateral surface. The method
presupposes sensors in pile body which
determine values of relative deformation
of barrette body in sections along the
depth, displacement and compression of
its parts, etc.

Standard “top-down” method would
require a huge number of anchor piles
or earth anchors, and load test bench
could have bigger dimensions then
the presented in the fig. 9.

In spite of it there is an opportunity
to transfer big test loads and it isn't
needed to apply anchor constructions,
big safety and speed of work real-
ization are undisputed advantages of
the Osterberg’s method, it has a sig-
nificant disadvantage: the obtained
data can't be processed by a simple
load-settling diagram, and is to be pro-
cessed by a special method or finite
element method modelling.

From five barrettes three were
equipped by load elements mounted
on two levels, and two (single) - in one
level. Schemes of one-level and two-
level tests and assumed denominations
of barrette parts are on the figure 10.

Every load level had two jacks of 870
mm in the diameter, welded with top and
bottom ends on steel slabs of 50 mm in
thickness which uniformly distributed a
load along the section (see the fig. 11).

A range of working pressure of jacks
was 0-69.2 MPa. Pressure in the jack can
be created by water or nonfreezable
fluid as for winter conditions. Under the
maximum pressure in jacks on the simi-
lar load level, a load on the tested part
of barrette was 54 MN. Jack pressure is
created by pump stations mounted on
the surface and its level is automatically
supported in the system. When the
group of barrettes was loaded, their
hydraulic systems were integrated.

A placement of load elements, sen-
sors and measuring equipment below

the earth level requires an application
of measuring equipment with remote
data reading. Load system manage-
ment was made from a personal com-
puter (PK). Test data was recorded in
a proper memory of multichannel
recording system (data-logger) and
simultaneously replicated directly in
the manager PC (fig. 12).

During the test a load created by
jack is passed in the testing part of
barrette. And there are the following
phenomena:

opening of jack measured by a sen-
sor ends of which are placed in top and
bottom parts. Opening of a standard
jack and, as consequence, the maximum
displacement obtained during the test
are limited and had 100-120 mm;

displacement of barrette part which
is measured by a sensor of type “bar in
tube” and recorded relative to a refer-
ence beam on the surface;

barrette concrete compression mea-
sured by a sensor “bar in tube”, ends of
which are fixed near top and bottom
faces of a fragment under testing. In
addition, local values of concrete defor-
mation of 7 sections, situated on the
similar distance from each other, were
measured. Every section had 6 sensors
registrations of which were averaged.

All named sensors were fixed on rein-
forcing skeleton before concreting.

Information about displacement
and compression of fragments permit
to determine a displacement of bar-
rette parts and calculate how much
load is taken due to friction with lateral
surface or abut.

A reference beam (fig.13) was as a
control null point relative to which
measures of barrette parts were made
during loading. 13). For additional con-
trol of vertical displacements of the
beam its high-altitude position was
measured by a high-accuracy auto-
matic levelling instrument Leica NA
3003 to better than 0.1.mm (fig. 14).

Barrettes of one-level test are load-
ed in one stage, of two-levels — in two
(fig. 15). On the first stage a load was
created by the bottom load level, on
the second - by the top. During bot-
tom level test jacks of the top level are
closed and their load transfer char-
acter doesn’t differ from solid cross-
section of pile. When the top level is
loaded, the hydraulic system of jacks
of bottom level is open and it provides
free closing and opening. In test of the
top level, when the bottom level of
jacks is opened and extended, all load
created by the top load level transfers
to lateral surface of the middle pile
fragment (see fig.15).

In test of the bottom part of single
barrette, stabilization was achieved

on the increment of load of 4000 Ts,
what was 77% from the maximum load
of jacks. When bottom parts of three
barrettes were tested simultaneously,
the load achieved 3600 Ts and that
was 67% of the maximum load. The
achieved load values are near the limits
permitted to mounted jacks. This result
testifies an optimal choice ground
parameters for calculations justifying
jack capacity required for tests.

The main results of barrette tests
are presented in the table 2. A bear-
ing capacity is given summarily and
for every tested part of barrette. For
comfortable comparison the given
values are calculated without a safety
coefficient for ground and class of con-
struction responsibility. Columns b1
- b5 give load values F (40) under set-
tling of 40 mm and the maximum load
achieved in tests. Current normative
documents recommend determining
a pile bearing capacity when settling is
40 mm. A need to set a bearing capac-
ity appears when according to a test
schedule it is impossible to determine
definitely a point of achievement of
pile bearing capacity. 40 mm can be
satisfactory for driven piles of small
section which predominated in con-
structions of deep foundations 10-20
years ago. In the world practice limit-
ing settling during tests is assigned as
a part of cross section of pile and it is
more logical. A settling value detected
as 5% from a barrette section area
is 225 mm. Bearing capacity values
under maximally achieved settling F
(max) are presented in the table 2 too.

A column Fu, n (min) gives values of
minimum bearing capacity of pile when
a settling is 40 mm which are required
for determination of bearing capacity
accordingly SNiP. If a quantity of tested
piles is less than 6, SNiP recommends
assuming a minimum mean obtained
in tests as a value of bearing capacity.
Values of average bearing capacity Fu,
cp and bearing capacity values deter-
mined in accordance with Eurocode Fu,
EC are given for general information.

The bearing capacity of the bottom
part of barrettes b1 - B5 (settling is
40 mm) was 18.5-22.9 MN, average
value - 20.3 MN. The bearing capacity
of the middle part of barrettes b1 — b5
(settling is 40 mm) was 30.7-44 MN,
average value - 39 MN.

A comparison of results of calcula-
tion of bearing capacity in accordance
with SNiP with results from experi-
ments has a practical interest. A pile
bearing capacity calculated in accor-
dance with SNiP is given in the column
C.SNiP. As SNiP tables for calculation
of bearing capacity of piles permit to
determine values only for resistance

TABLE 2. BARRETTE BEARING CAPACITY BY RESULTS OF TESTS AND CALCULATED ACCORDINGLY TO SNIP

Bearing capacity, MN
Fun | Fu, | Fu, .| C.SNiP | C.SNiP
b1 b2 -{}-63 b4 b5 (min)| aver. | EC C.SNiP (extr) | (c.0)
F(40) quax) F(40) F(maxi F(40) F(max) F(40) quax) F(40) quax) - B B B B B

Top part 46 | 50 40 50 40 44 o | | sl e 40 | 44.8 e 16.5 17.2 29.7
Middle part |30.7| 48 44 48 41 44 31 | 46,7 ’ 9.9 12.7 294
Bottom part [204| 36 | 208 | 36 | 19.1 | 36 229 40 [185| 40 | 185 | 37.6 |37.6| 24.0 373 453
Summarily 97 [ 134 | 105 | 134 | 100 | 124 | - = = = 89 125 | 110 | 50 67 104
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on the lateral surface and abut only for
depths till 40 m, a special method of
values extrapolation of tables SNiP for
lower depths was developed for the
foundation development of the tower
“Ohta Centre”. Bearing capacity values
determined by this method are given
in the column C.SNiP (extr.). Results of
calculation made by Coulomb-Mor’s
theory (a method given by a manual
to SNiP) are in the column C.SNiP (c,®).

Analyzing the table 2 it is possible to
make some conclusions:

- the current criterion for determina-
tion of a pile bearing capacity, when a
settling is 40 mm, considerably underes-
timates a bearing capacity of piles with
big cross-section. The bearing capacity
determined in accordance with Eurocode
has bigger value at 19% due to more dis-
crete statistic criteria and absence of strict
limits for settling during tests;

- comparing results of calculations
with the test data it is possible to note
that the method C.SNiP (c,) provides
best convergence which directly applies
resistance characteristics of ground
(angle of internal friction and adhesion);

- current normative documents for
design pile foundations for calculation
of bearing capacity of single pile offer
to apply tables where a correlation
dependence between physical char-
acteristics of ground (flow index) and
design values of resistance on lateral
surface and abut is applied. The indicat-
ed tables have values only for depths
till 35-40 m. The bearing capacity of
the top part of barrette determined by
calculating methods SNiP is in 1.4-2.5
times less that it was achieved during
tests when the settling was 40 mm. A
bearing capacity for the middle part
is more underestimated. Experimental
values of bearing capacity are in 1.3-3.9
times more than the design.

A bearing capacity for the bottom
part of barrette determined by test
results in settling of 40 mm is 0.4-0.8
from the design and when settling
is 100 mm it is 0.8-1.6 that confirms
assumptions to not apply criterion of
settling of 40 mm for piles (or bar-
rettes) with more cross-section. When
pile cross-section increases a mobili-
zation of maximum resistance along
abut occurs when there are more con-
siderable settlings. In the case under
review a ground under the abut when
settling is 40 mm deforms linearly,
and considerable nonlinearity appears
when settling is more than 80 mm and
that is corresponds to 3.3% of condi-
tionally given diameter of barrette.

Comparing results of calculations with
test data, it is possible to note that the
method C.SNiP (c,¢p) provides best con-
vergence which directly applies resis-
tance characteristics of ground (angle
of internal friction and adhesion). A sat-
isfactory convergence is given by the
method of C.SNiP (extr.) with extrapola-
tion of tables SNiP along the depth. The
SNiP calculation without extrapolation
gives worse convergence.

Diagrams of load-settling for bot-
tom parts of barrettes b1 - b5 are given
on the fig. 16.

Bearing capacity of bottom part of
barrettes of group test was 90% from

the bearing capacity of single test
and it is explained by a batch effect.
Examining the diagram load-settling
on the fig. 16 it is seen that the settling
of the barrette B2 situated between
barrettes b1 and B3 at 15% more than
of the barrette b1 and it corresponds
to general conception about a batch
effect in pile groups. Settling of piles
in a group always exceeds a single pile
settling and central piles get the big-
gest settling. It is should be noted that
with an increase of a number of piles in
ground it is should be waited a propor-
tional increase of batch effect. Carrying
out a mathematical modelling of group
test and achieving the same effect like
in natural tests it can be confirmed a
reliability of input parameters of model
and correctness of its application for
full foundation calculation.

An elastic component of settling
for barrettes b1 - B5 is 13-10%, the
rest inelastic component achieves
79-87.6% (fig. 16, i.e. a considerable
part of ground under the barrette abut
subjected to plastic deformations.

From the Fig. 16 it is clear that pre-
sented diagrams of load-settling can be
conventionally divided in some stages
of ground operation. On the first stage
at a loading till 5 MN, the applied load
is kept by forces of lateral static fric-
tion over barrette surface and displace-
ments amount till T mm. On the next
load stage there are a movement of the
bottom part of barrette and soil con-
solidation thinned out during drilling
under abutting. A settling of the bot-
tom part of barrette increases linearly
with a load increase till 20-30 MN. As
the bottom part of barrette moves, spe-
cific resistance over its lateral surface
dramatically increases till a level near
a limiting value and becomes almost
constant (as it is seen from results of
the top level tests demonstrated on Fig.
20). A load additionally applied to the
bottom part of barrette immediately
passes in abut. The final load stage is
characterized by increase of settling
increment on a unit of a load incre-
ment and it demonstrates that a part of
ground under barrette abut passes in
the plastic state. This effect is evident
on the diagram from the Fig.17 where
a stiffness of barrette (relation of load
to settling) in dependence on load is
demonstrated. At the whole, the dia-
gram clearly demonstrates a division of
ground operation in three stages.

To specify a moment of displace-
ment of the bottom part of barrette
b4 along the lateral surface, a value
of load increment on initial stages
was decreased from 5 MN to 2.5 MN
and it leaded to increase of load
stages in the range till 20 MN from
4 till 8. It was interesting that irre-
spective of a number of stages, time
periods spent on tests of barrettes 64
and B5 were approximately similar
and amounted 277 and 259 hours
correspondently.

A criterion of conventional stabi-
lization of settling applied during
tests was assumed accordingly nor-
mative documents in force and was
0.1 mm/h. When a load increases, a
time required for settling stabiliza-

tion increases too. For comfortable
analysis it is possible to apply a value
of specific stabilization rate hour/MN,
demonstrated how much time (hours)
is required for settling stabilization
for a unity of applied load (MN). At
loading till 20 MN, a stabilization
amounted 4-6 hour/MN, at 25 to 30
MN for 9 hour/MN, and at 30 MN and
more - for 12 hour/MN. A barrette
behaviour in load range till 20 MN is
linear and well described by a classi-
cal theory of filtration consolidation.
Increasing time of stabilization under
more big loads evidences a develop-
ment of more complicated non-linear
visco-elastic processes.

Rheological test of these grounds
was realized on location for detail
investigation of rheological character
of Vendian clay during barrette test.
The test was realized by holding of
the last stage of loading bottom parts
of group barrettes with considerably
stricter criterion of settling stabiliza-
tion (0.1 mm for 16 hours of observa-
tion). Obtained dependences of time-
settling have zones corresponding to
primary and secondary consolidations.
On the Fig. 16 the vertical part under
the load of 36 MN on diagrams of bar-
rettes b1 — B3 corresponds to rheo-
logical test. In spite of that a building of
the tower “Ohta Centre” wasn’t started,
obtained data from rheological tests of
barrettes in Vendian clay will be applied
for designing a tower “Lahta Centre”.

Finishing analysis of load diagrams of
bottom level it can be noted a high repe-
tition of the result that evidences homo-
geneity of ground base under barrettes
and good quality of their fabrication.

It is known that when a long single
pile put considerably deep in solid
rock or semi-rock is loaded, a load
applied to the pile from the surface
almost doesn’t achieve the abut and
it doesn't permit to determine a resis-
tance over abut and its limiting value.
The Osterberg’s method was offered
for solution this problem which per-
mits to determine element passing
load maximally close to abut of pile.

To determine a dependence of limit-
ing value of resistance over abut of bar-
rette from settling and specify defor-
mation characteristics of base ground,
the bottom load level was placed on
the minimally permissible distance
of 3.8 m from the abut. Firstly, it was
assumed to mount jacks on the dis-
tance of 1 m from the barrette abut,
but in developing the project of test
barrettes a contractor insisted on lifting
jacks on 3.5 m from the abut for place-
ment of steel channel bars welded on
distributing plates of load equipment.
In the contractor’s judgement, such
configuration provided better safety
during tests. A transfer of load level
on the considerable distance from the
abut leads to a necessity to take into
account friction appeared over lateral
surface of the bottom part of barrette.
Dependence of friction over lateral
surface from the movement (Fig. 18),
determined during tests of upper level
of load is convenient to approximate by
the following power function

fi(x)=axb,

TABLE 3.

VALUE OF MODULE OF GROUND DEFORMATION UNDER BARRETTE ABUT
b1- 65 DETERMINED BY GOST 30672-99

Module of total deformation, MPa

1.3-2.8 182 222 139

By results
f triaxial
Pressure Barrette No v of triaxia
range, MPa laboratory
value
tests
b1 b2 b3 b4 b5
0.7-1.7 95 189 132 110 139 133
0.9-2.2 121 191 120 118 152 140 78

170 175 178

17753 213 210 153

178 170 185

2.2-4.2 212 192 197

203 176 196

2.8-5.1 250 165 209

182 143 190

3.3-5.9 201 137 170

146 104 152

where fi(x) is a value of friction over
the lateral surface; x is a barrette move-
ment; a and b are coefficients deter-
mined by least-squares method for bet-
ter description of experimental data.

Diagrams of dependence of ground
resistance under barrette abut from
movement are presented on the fig.
18. Analysis of the diagram evidences
that dependences for barrettes b1 -
B5 are very similar. And it is seen that
ground states are quite homogeneous
and barrettes are of high quality.

As a part of tests a determination of
deformation characteristics of ground
under abut was planned and carried
out. The realized test can be char-
acterized as stamp. Relatively small
length (3.8 m) of the bottom of bar-
rette under lowest load level permits
to examine like a hard stamp and it
gives an opportunity to determine a
module of ground deformation under
barrette abut. It is possible to deter-
mine a module deformation under
abut by several modes. An analyti-
cal solution for a task with the hard
stamp pressed into the half-space
was applied in analyzing test results,
and inverse solution by mathematical
finite element modelling.

In the case under review efforts
accepted by the lateral surface of the
barrette part under test create addition-
al load in a plane of stamp bottom. This
additional load is practically equivalent
to an increase of stamp area. Summing
up barrette width and zones of addi-
tional load, we obtain effective width
of stamp. To estimate area on which
additional load takes action is possible
by analyzing mode of ground defor-
mation in plane of barrette bottom by
mathematical modelling. In this work
an effective width of stamp was deter-
mined in dependence of load degree
and its average mean amounted 2.6 m.

The method of determination of
module of total deformation is taken
in accordance with GST 30672-99 and is
an analytic solution of a sum of theory
of elasticity. A module of ground defor-
mation is determined in this case by a
formula:

E=(1-v2)xK xK xDx %

where v is Poisson’s ratio; Kp is a
coefficient assumed in dependence
on stamp depth and equal to 0.7, D
is a stamp width; K1 is a coefficient
assumed as 1.17 for hard rectangular

stamp with a ratio of sides 1.87; DP is
an increment of pressure on stamp;
DS is an increment of stamp settling
corresponding DP.

Results of determination of deforma-
tion module are in the table 3. From
the data from the table 3 it is seen
undulation of changes of deformation
module depending on a pressure range
in which it is determined (fig. 19). This
phenomenon can be explained that
early stages of load don't have a safe
contact between barrette abut and
ground and at final stages big volume
of ground pass in plastic state.

The main goal of the second stage
of test was to determine a resistance
value over lateral surface of barrettes
b1 - B3. At the finishing the first stage
jacks of the bottom level are widened
and their hydraulic systems are open.
In such configuration jacks of the low
level don't resist and give load to upper
load level on abut. When the upper
level is loaded the middle part of bar-
rette is kept from movement only due
to resistance over lateral surface and it
permits to determine an exact value.

In comparison with tests of the first
stage (bottom level) there was consider-
ably bigger spread of results in limiting
values of resistance of the part under
test. A curve of load-settling for the sec-
ond stage of test is given on the fig. 20.

Diagrams of load-settling under load-
ing the middle part of barrette are coin-
cided qualitatively. All lines are character-
ized by an initial zone with small inclina-
tion, and the barrette B2 has a longer
length. An angle of inclination of the load
diagram of barrettes b1 and b3 increases
after application of load of 20-25 MN.

The longer length of the horizontal
site of barrette b2 can be conditioned
by heterogeneity of ground state along
afragment under a test or, what is more
likely, its central position in the group.

From the data of the diagram where
there is a stiffness of tested fragment in
dependence on load (fig. 21) it is noted
a dramatic decrease of stiffness on the
initial stages of load till 10 MN condi-
tioned by overcoming starting static
friction. Then the stiffness decreases
uniformly, practically linearly.

A goal of two-level test is to deter-
mine limiting value of resistance over
lateral surface of barrette. Loading the
upper level of jacks, the hydraulic sys-
tem of the bottom level is open and it
permits them to close and not prevent
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middle barrette part to move. Thereby
all load applied to the upper level pass
to the lateral surface. Dividing a value
of load applied on the area of lateral
surface of the middle part of barrette it
is possible to obtain a value of friction
over the lateral surface. Dependence of
value of friction over the lateral surface
on the movement of the middle part of
barrette b1 - B3 is given on the fig. 22.

Data of diagram of mobilization of
specific friction over the lateral sur-
face demonstrates that when a move-
ment is 10-20 mm, resistance of lat-
eral surface dramatically increases till
160-290 kPa, and when displacements
are 20-70 mm, resistance increases
considerable less — at 10-25%. It is
known thanks to the published data
that when the value of resistance over
lateral pile surface achieves the maxi-
mum value, in clay soil it can decrease
at 10-30% till the rest level. In the
proceeding case such effect wasn't
observed. From the practical point of
view, it evidences that calculation of
barrette in foundation can be made
without additional reducing coeffi-
cients and value of resistance over
lateral surface can assumed as close to
the maximum measured data. In addi-
tion, the obtained data demonstrates
that tested barrettes can be applied as
working without any additional reduc-
ing coefficients.

Calculating a bearing capacity of
piles in analogous engineering-geo-
logical conditions with a comparable
or longer length of placement a lim-
iting value of normative resistance
under abut can be assumed equal to
6000 kPa. Limiting normative resis-
tance over the lateral surface can be
assumed 250 kPa.

Information about force distribution
in the body of barrette along the depth
is of interest too. To determine forces
acting along barrette, an interpreta-
tion of deformation sensor data set
in several sections was made. In spite
of that vibrating wire transducers are
characterized by improved reliability,
it is reasonable to indicate their quan-
tity with reserve taking into account
that a part of them can be damaged
in unfavorable conditions of building
site. For measuring a relative deforma-
tion 7 levels of sensors along the depth
were installed in every barrette and 6
sensors for every level. Relative defor-
mation was determined by averaging
data from on-line sensors.

An effort, acting in cross-section,
was determined by Hooke’s law: ¢ =
€ x E, where o is tension acting in
cross-section, ¢ is relative deformation
in cross-section and E is module of con-
crete deformation. Module of concrete
deformation can be assumed in accor-
dance with tables of normative docu-
ments in force for reinforced concrete
structures (SNiP 52-01-2003) or by the
data obtained during tests. As the equi-
tation of Hooke's law demonstrates, a
module of concrete deformation has a
critical mean for analysis of force distri-
bution. Concrete deformation module
determined within tests amounts 35.1-
38.1 GPa and almost coincides with the
accepted by SNiP 52-01-2003 module

of deformation of concrete of the class
B40 and equal 36 GPa.

Measurements results of forces act-
ing along the barrette body during the
test of the bottom load level are pre-
sented on the fig. 23, results from the
test of the upper level are on the fig.
24. Along the vertical axis the absolute
altitude is marked, along the horizon-
tal axis there is an effort value in the
cross-section of barrette.

The data from the diagram of load-
ing the bottom level demonstrate that
almost all bottom level load is borne
by the lateral surface in the interval of
marks from -40 to -74,8 m, and under
the abut too. Solid and almost unde-
formable Vendian clays bear the most
part of the applied load.

When the upper level of jacks is
loaded, there is a dramatic decay of
efforts in solid layers of ground on the
marks from -40 to -74.8. When the
load increases, it redistributes along
the pile body and relative soft ground
is involved in work on the marks from
+3 to -40.

On the base of realized tests the fol-
lowing conclusions can be drawn:

The realized tests confirm the tech-
nical possibility of qualitative fabri-
cation of barrette with cross section
1.5 x 3.0 m and working length of 65
m by a technology “wall in ground”
in complicated soil conditions of
Sankt-Petersburg. The high quality
was achieved thanks to application
of special technologies and methods.
Results of geotechnical monitoring
demonstrated that in designing struc-
tures erected by the technology “wall
in ground” it is necessary to take into
account changes of mode of deforma-
tion of surrounding soil massif in a
zone of influence which can amounts
5.5 m during building in analogous
soil conditions for the similar construc-
tions of barrette.

Realizing tests for very deep founda-
tions it is better to apply a method of
deepened jack (Osterberg’s method)
which permits to use a proper body
of pile as anchor construction and
separately determine resistance over
lateral surface and abut. And it is rec-
ommended to put two load levels in
the pile (the first level is near pile abut,
the second level in the middle of the
main bearing layer), and to obtain full
information about force distribution
in pile body along the depth it is bet-
ter to put sensors of relative concrete
deformation in its body.

Values of mechanical soil character-
istics presented in reports of labora-
tory engineering-geological tests are
underestimated due to impartial dif-
ficulties in trial selection and samples
preparation because of disturbance
of natural soil state, scale factor influ-
ence, etc. and it is confirmed by results
obtained in field conditions.

Thereby, we can make conclusion
that test data demonstrated that
Vendian clay has a high bearing capac-
ity both over lateral surface and abut.
Values of resistance over lateral sur-
face and abut obtained in tests exceed
maximal design values recommended
by SNiP in 2.4 and 1.6 times correspon-
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dently. It is recommended to apply
resistance values for lateral surface
and abut given in the article for pre-
liminary calculations of bearing capac-
ity of piles and barrettes in similar soil
conditions.

In calculations of tower foundation,
obtained resistance results for lateral
surface and abut are should be applied
as control values. It is necessary to
compare design values with experi-
mental on every stage of calculation
taking into account ground defor-
mation of soil massif and in case of
need to correct design calculations by
increasing or decreasing parameters of
ground model.
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ENERGY EFFICIENCY
Cooling Systems
Optimization

(p.108)

TEXT BY VALENTIN ZHILIN,
EQUIPMENT MANAGER FOR
BUILDING SYSTEM DECISIONS
AHI CARRIER FZC

Modern trends to increase
energy efficiency in the
building industry more fre-

quently pre-determinate
an approach to elabora-
tion of design decisions for
engineering systems. It is
very important to correctly
determine and choose a
concept of more efficient
system on this stage. The
company Carrier shared its
experience of efficiency
estimation and cooling
system optimization for
buildings.

The Moscow office of the company
AHI Carrier organized a technical semi-
nar “Eco and energy efficient solutions
in HVAC from CARRIER.” As speakers
there were foreign specialists from the
main office of the company and work-
ers of the Russian office too.

Among guesses there were workers
from leading design bureaus, invest-
ment and dealer companies and cus-
tomer’s representatives too. All noted
the high grounding of specialists, rich-
ness of reports content and topicality
of issues touched upon.

Some topics of the seminar were
dedicated to building energy efficient
increasing, reasonable usage of waste
heat from cooling equipment and
transformation into useful energy. A
new product from the screw chiller
line Carrier 23XRV (“Under the sign of
the platinum LEED”, “TB” No 5, 2011,
P. 110 - 113) was presented. Actual
indexes of chiller efficiency and com-
plex approach for energy efficiency
estimation of cooling system were
considered.

Sumanth V.G, a sale manager in
Russia, and Dmitry Suevalov, a market-
ing director, were among first speakers.
Jointly they presented estimation crite-
ria for cooling system efficiency apply-
ing energy efficiency indexes SPLV.

Currently the most popular estima-
tion criterion for cooling machine effi-
ciency is an index COP (coefficient
of performance) which demonstrates
efficiency of chillers under full load
and nominal temperature of liquid
on evaporator and condenser (con-
densation temperatures). For several
machines a value varies in depen-
dence of type of compressor, con-
denser, design temperature of liquid
and condensation.

corP=Q_ /W, . - aratio of a refrig-
eration capacity of chillers in kilowatts
to an electric motor power consump-
tion in kilowatts under full load.

In accordance with the statistic
data, a working time at full loading is
about 1-3% of all the operation peri-
od of cooling machine. The rest time
an operation and efficiency change
in dependence of input parameters
and load of a building. It is necessary
to mention that the coefficient COP
doesn’t estimate a work under part
loads of chillers.

Profile American and European orga-
nizations created and introduced some
operational indexes for part loads:

IPLV- Integrated Part Load Value,

ESEER - European Season Energy
Efficiency Ratio,

NPLV - Non-standard Part Load
Value.

Let’s examine the calculation algo-
rithm IPLV:

IPLV = 0,01A+0,42B+0,45C+0,12D,
where

A = COP under 100% load,

B = COP under 75% load,

C = COP under 50% load,

D = COP under 25% load.

The equitation has four summands,
where the first figure is a mass con-
centration of work for every increment
of load.

When an external temperature
decreases a cooling load on building
changes and chiller operates under
a part load. A liquid temperature on
condenser, coming from cooling stack,
depends on an environmental tem-
perature too. To take into account
these changes, a number of specified
averaged values were accepted which
characterize temperature changes of
environmental air and liquid on con-
denser, load profile (figure 1).

A disadvantage of the calculation IPLV
is that it has several specified param-
eters which don’t consider peculiarities
of a particular project. For example, the
calculation is only valid for one chiller
in a system; doesn’'t consider weather
conditions in a place where an object
is situated, chiller configuration, con-
denser liquid temperature changes in
dependence of external temperatures.
An averaged load profile is applied. On
the basis of it we can say that obtained
values of IPLV for every particular project
will incorrectly reflect a real situation.

To maximally approximate a calcula-
tion to reality, it is necessary to take
into account important components
which affect it:

- current climatic data of a project
place;

- real profile of load, quantity of
operation time;

- quantity of chillers and algorithm
of their regulation;

- economizer operation (free-cool-
ing system availability);

- pump/cooling stack power con-
sumption.

All these aspects are taken into
account during an estimation of ener-
gy efficiency with SPLV application.

A calculation technology of the
SPLV doesn’t different from the IPLV
in the main. The main difference is an
approach of load profile modelling for
chillers taking into consideration indi-
vidual design data instead of averaged
data like in the IPLV.

Statistic investigations demonstrate
that the main refrigeration centers
are based on two and more machines
and only 14 % of projects have one
machine. Thereby, it is reasonable
during a calculation to take into con-
sideration a quantity of chillers and
an algorithm of their adjustment with
load changes of building.

On an example of the existing proj-
ect we will examine an operation of
three chillers at 1400 kW on the total
load in real conditions taking into
account a real profile of load, local
weather conditions, and actual water
temperature on condenser.

TABLE 1. STANDARD AHRI 550/590

Weight coefficients of part load for IPLV calculation

Weight Temperature | Liquid tem-
. Load L .
Point % coefficient of environ- perature on
% mental air, °C | condenser, °C
A 100 35 29.4
B 75 42 27 239
C 50 45 18 183
D 25 12 13 183

TABLE 2. CALCULATION SPLV

BIN Load XM Weight coefficient | Water temperature
100% 87.5 -100% 38% 21.4°C
75% 62.5 - 87.5% 49% 20.9°C
50% 37.5-62.5% 13% 17.7°C
25% 0-37.5% 0%

At the maximum load three chill-
ers operate simultaneously (1), when
cooling machine loads decrease,
machines get unloaded simultane-
ously till the point (2) of disconnec-
tion of the chiller 3. Then both chillers
become 100% loaded (3) and slowly
get unloaded till the point (4) of dis-
connection of the chiller 2. When a
load is minimum, chiller 1 supplies
cool unloading till a necessary capac-
ity (5, 6). For simplification of cal-
culations a load range is divided in
four parts: 100% BIN (package) is a
number of chiller operation hours in
aload range of 87.5 -100%; 75% BIN is
for a range of 62.5 — 87.5%; 50% BIN is
for a range 37.5 -62.5% and 25% BIN
is for a range 0-37.5% correspond-
ingly (fig. 3).

Final calculation results demonstrat-
ed that the main time (49%) chillers
operate in the range of 62.5-87.5%
(table 2).

By comparing the obtained values, it
is evident that weight values of IPLV and
SPLV loads are considerably different. A
condenser water temperature diagram
isn't actual for a region where the object
is situated. As we mentioned, IPLV can't
guarantee an exact calculation for indi-
vidual data of project. Obtained results
will present some averaged factor and
not reflect a reality.

SPLV is an individual value for a proj-
ect and presents averaged indexes of
efficiency under part loads of chiller,
which takes into account a complex of
system criteria and its value maximally
reflects the reality.

HOW TO CALCULATE SPLV?

A concept of the SPLV considers a big
number of input data with a detail
description of a system under devel-
opment. In every case calculation
accuracy depends on a volume of
given data. It is necessary to know a
load profile by the hour, quantity and
types of chillers, weather conditions
in a place of installation, etc. Having
such number of variables, it is neces-
sary to resort to computer programs

which considerably accelerate a cal-
culation process (fig. 4, 5).

Today the company Carrier has a pow-
erful application CSO (Chiller System
Optimizer) for calculation and compar-
ison of efficiency of hydraulic cooling
systems. A database of the program
has climatic parameters of more than
500 cities around the world including
Russian. Data are always complement-
ed and it permits to expand an appli-
cation range. Setting parameters, it is
possible to choose several preset load
profiles and functional types of build-
ings, or set a load by the hour manu-
ally. Several configurations of cooling
machines (water, air cooling), type of
water-cooling towers (dry, wet), avail-
ability of built or external free-cooling,
etc. - all these aspects are provided by
a program.

Besides the SPLV calculation, the
program can create economic indexes
reports of system. For example, hav-
ing an electricity kilowatt cost it is
possible to preliminary estimate cus-
tomer’s costs during the equipment
operation for any period. It is easy to
calculate full electricity costs during
all period of equipment operation tak-
ing into account operating costs. It
permits to compare and choose more
economically sound decisions on the
stage of preconstruction examination.
Program reports are convenient for
pictorial presentation of advantages
and disadvantages of a system under
review in negotiations.

As an application experience dem-
onstrates, the program CSO is a conve-
nient tool to compare types of systems
by efficiency under part loads apply-
ing the index SPLV, it is irreplaceable
for total technical and economic cal-
culation of system, and results may
be interesting both for final client and
consulting companies.

Representatives of the office AHI
Carrier have correspondent qualifica-
tion for comparative analysis and are
ready to help to choose a concept of
conditioning system for large range of
projects.
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