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O6/11LOBKA KOMTOHH,
rOPV30HTaNbHBbIX
NoBepPXHOCTEN, NnepemMblyek,
rnafb CTeHbl
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aBapuiiHbIX CUTYaLMiA. OTO, B CBOIO ouepefb, NpuBeno
K OTKa3aMm, a B HEKOTOPbIX PErMOHaxX — 1 K NpAMOMY
3anpeTy UCnonb3oBaHNA NOJOGHOro Poaa KOHCTPYK-
LWiA, 4TO 6bINO MPUHATO PAAOM COOTBETCTBYIOLUX
HOPMaTUBHO-TEXHUUYECKUNX [JOKYMEHTOB.

Tem He MeHee, 6ONbLION CMPOC Ha «MNCEBAOKMP-
NMMYHbIe» JOMa CTUMYNMPOBan pa3paboTKy u npu-
MEHEHME Pa3fIMYHbIX aNibTEPHATUBHbIX BapUAHTOB
CTEHOBbIX OrpaxfeHuid, KoTopble Mornu obecne-
YNTb [AOCTAaTOUHYIO KOHCTPYKTUBHYIO HafleXHOCTb. K
TaKUM PeLLEHUAM MOXKHO OTHECTU KNagKy 13 6110KoB
AYencToro 6eToHa, NPYMEHEHHONO B KayecTBe BHY-
TPEeHHe BepCTbl, U Hapy>KHOW BepCTON B YeTBepTb
VNV NOJIKNPMNYA, YIOXKEHHOW 6e3 BeHT3a30pa, Nnbo
KOHCTPYKLMIO KNacCUYeckoro BeHTUIMPYEMOro
dacaga c 3¢ deKTUBHBIM yTENAUTENEM N3 MUHEPalb-
HOW BaTbl M HAPY>KHOWN BEPCTON M3 HacToALen Knp-
NMUYHON KNafgKu B MONKMPMMYA, BbINOJHEHHOWN Ha
oTHOCe oT yTennuTena. K coxkaneHuio, Bce BapuaH-
Tbl 3TUX KOHCTPYKLMIA, obecneunBas Heobxonnmyio
HafleXXHOCTb U [AOJIFOBEYHOCTb, VMEIT PAf OYeHb
cepbe3HblX HeJoCTaTKOB: GOMbLUOW BeC, BbICOKYIO
CTOMMOCTb (Kak NpAMYylo, Tak 1 ONocpefoBaHHY0*),
a B CJlyyae npoBefeHua paboT B 3vMHee BpemA —
yBesivyeHre CTOMMOCTU 11 PUCKOB Pa3MopaxkMBaHUA
Knagku nmbo nosBneHne BbICONOB.

B paHHOW cTaTbe Mbl He paccMaTpUBaeM KOHCTPYK-
LUK «nof KUPMUYHYIO KNagky» U3 pa3nMyHoro poaa
naHenem, T. K. yalle BCEro CTeHa M3 TaKMX naHe-
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nen HanOMMHAEeT HaCTOAWY KUPMUYHYIO KNagKky
TOJIbKO C OYeHb 6OMbLION HATAXKOMW (1 ¢ 60MbLWOro
paccToAHNA), UTO YAaCTO He yCTpanBaeT 3aKa3uMKOB
CTpOUTENbCTBA.

PesynbraToM MapKeTUHroBbIX UCCNEe[0BaHUIA, NpPo-
BefleHHbIX Hallei KoMMNaHveil B 3TOM cermeHTe dacaa-
HOro pblHKa, CTana pa3paboTka U BHepeHue Knac-
CMYECKOWN HaBeCHOWM KOHCTPYKLUMW, BbINOJSIHEHHOW Ha
OCHOBe HaBecHoW ¢dacagHoi cuctembl VAT, roe B
KayecTBe Hapy>KHOro [eKOPaTUBHOroO Cnos npepgna-
raetcsa HabopHasa KOHCTPYKUMSA LUTYUYHbIX 3/IeMEHTOB
U3 KNVHKEPHOWN NnuTKK (Mo MAnTKW, NosyYeHHOMN
13 KMpnvya pyyHor ¢opMoBKM METOLOM MIAKK), CO6-
PaHHbIX Ha FOPU30HTAsbHbIX HaNPaBNALMX.

LBbl mexay NAUTKOW 3afenbiBaloTcA cneuuanb-
HbIM LIEMEHTHbIM PACTBOPOM, UMELWMM BblCOKME
rMAPOM3ONALUMOHHbIE CBOWCTBa. B pesynbrate mbl
MMeeM MOMHYI0 UMWUTALMIO KUPNUYHON KNagku co
LBaMu, 3aeflaHHbIMY BPYUHYIO HAaCTOALL MM LIeMeHT-
HbIM PacTBOPOM U KapToi 0 9 M No AfnHe 14 M - no
BblcoTe. Bec Takon o6nmLoBKM — nopaaka 40 kr/m? (B
oTnnuve ot 200Kr/mM? ANa KNagkyu B MOAKUPNUYA ©
400 Kr/m? onsa Knagky B KUpnuu).

PaboTbl Mo 3aTupKe WBOB MOryT OblTb nepeHe-
CeHbl Ha Tenjoe BpeMaA rofa, a MOHTMPOBATb Takne
dacaibl MOXXHO 1 31MoN 6e3 yuep6a Ans BCel KOH-
CTPYKLUUN — KakK 3$PEeKTMBHOro, 3aluLeHHOro ot
BO3/1eNICTBUN BHELWHEN cpefibl yTenneHna HapyXHon
CTEHbI 3faHNnA.

OUHUWHAA OTAENKA FNafW CTEHDI, @ TaKXe KOHCTPYKTUBHDbIX 211EMEHTOB «OKOHHAaA
nepemblyka» 1 «Topew NAnTbl NepekpbiThA». CTbIK C KNacCnyeckon KMPNUYHON Knagkom
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Knaccnueckasn
CrioncTan Knagka

CTOMMOCTb 3TUX paboT npumepHo Ha 40 - 60%
HMXKe, YeM Y aHalorMyHbiX paboT Ha KOHCTPYKUMM
BeHTMAMpyemoro dacafa ¢ 3pPeKTMBHbIM yTennu-
Tenem U3 MMHeEpPasbHOM BaTbl N HaPY>XHOW BEpPCTOMN
M3 HaCcTOAWEN KMPMMYHOWN KNaAKu B NOJIKMPMMYa,
BbINONIHEHHON Ha OTHOCE OT yTennuTens (1 3To 6e3
yuyeTa 3HauuTeNIbHO MeHbLUel Harpy3ku Ha ¢yHpa-
MEHT, UTO MPVBOAUT K 3HaUNTENbHO Gonbluemy yae-
LIeBJIEHMIO BCErO CTPOMTeNbCTBa B Liesiom). [1pn 5Tom
MOKHO CMOKOWHO, MpakTuyeckn 6e3 yBenuyeHus
cToMmocCTu 1 Beca dacapa, peann3oBatb Takmne apxu-
TEKTYPHblE 3/IeMEeHTbI, Kak KOJIOHHbI, HaKNOHHble 1
oTpuuaTenbHble MOBEPXHOCTU, OTKOCbI B KMpMunye,
KNnafKy ¢ MalosINKon 1 T. A.

Mpexpae yem BbINYCTUTb 3TY KOHCTPYKUMIO Ha
pbiHOK, KomnaHuen «[JUAT» 6binn npoBefeHbl Mnon-
Hble KOMIMJIeKCHble MCCNIefoBaHMA, MoAaTBepXAaalo-
e HafeXXHOCTb M JONITOBEYHOCTb Mpeasiaraemon
KOHCTPYKUUK. B yacTHOCTW, Mbl NpOBENN KAMMaTu-
Yyeckre NCNbITaHUA HaTypanbHoro ¢parmeHTa daca-
fja B HayuHo-obpasoBaTtenbHom ueHTpe MICY Ha
YHUKaNbHON KIMMaTMYeCKON yCcTaHOBKe: dparmeHT
pa3mepom 2 X 2 m nogeeprca 200 () umknam 3amo-
pakMBaHMA W OTTaMBaHWA MpW TemnepaTypax oOT
-40°C pgo +70°C c ogHOBpPEMEHHbIM JOXAeBaHVEeM
(uTo cooTBeTcTBYET Honee uem 50 rogam peanbHom
sKcnnyataymm). icnbitaHna NporiaeHbl Ha OTANYHO.
Takxe 6bUIM NpoBefeHbl fBa KOMMIEKCHbIX MoXap-
HbIX UCMNbITaHUA (C OTKOCAMW 13 NANTKMK). [TonyyeHHbIN

HasecHas
BeHTCcuctema ANAT

Knaccnueckan
C/oncTan Knagka

pe3ynbTaT B 060mx cnyyaax coorBeTctBoBan KO (no
FOCT 31251-2008).

[lna onpepeneHna obnacT NPUMEHEHUA KOHCTPYK-
Lyu, 6bIN BbINOMHEHbI TECTOBbIE UCMbITAHWA Pa3HbIX
BMAOB MANTKN Ha MeXaHW4ecKyl MnpoyHOCTb. [Mpun
yCTaHOBMIEHHON Harpy3ske B 1000 Kr/M? Ha KOHCTPYK-
uuto (Mpepen Harpysku ana nabopaTopHON yCTaHOB-
K1) cuctema He paspyLwmnach. PesynsraTbl npoBeaeH-
HbIX UCMbITaHUI cucTtembl «[AWAT» nokasanu, uto ee
NMprYIMEHeHVEe He OrPaHNYEHO BbICOTHOCTbIO OObeKTa.
Koppo3roHHas cToMKoCTb pacagHOM CMCTEMbI JOCTUT-
HyTa 3a CYeT UCMONb30BaHNA KOPPO3NOHHOCTOMKOWN
CTanun ANA BCeX d/1IeMeHTOB. 3aKOHOMEPHbIM pe3yJib-
TaTOM CTajio nonyyeHne Hamm TexXHWYECKOro CBu-
pgetenbctBa MuHpernoHa PO Ha npumeHeHne 3Tow
KOHCTPYKLINW.

B HacToAlee BpeMA MOXHO KOHCTaTMpOBaTb
nosiBJIeHNE Ha pblHKe NPUHLMNNanbHO HOBOW, 3ana-
TEHTOBAHHOW KOHCTPYKUuMnM 06NnMLoBKM ¢acapos
3/aHNiA, COOTBETCTBYIOLLEIN CaMbIM XXeCTKUM Tpebo-
BaHWAM 1 NMeloLell HOPMaTUBHYIO AONTOBEYHOCTb
He MeHee 50 neT NpU NPUMEHEHUN B NOObIX KTMMa-
TUYEeCKUX ycnosusax. M

*K onocpeaoBaHHON CTOMMOCTY Mbl OTHOCUM CTOMMOCTb

1 KB. M XW/bA, 3aHNMAeMOro, Hanprmep, AYENCTbIM 6ITIOKOM,
MCMOosb3yeMblM B KauecTBe yTEMIUTENA U NMEoLWMM
TOJNLLMHY BHYTPb NMOMELLEHMA He MeHee 40 cm, (B oTnumne
OT HecyLlel KUPNNYHOW Knaakn ana seHtdacaga — 25 cm).

PelwweHne KOHCTPYKTUBHOIO 3ieMeHTa
«06ML0BKa TOpLa NEePEKPbITUs»

HaBecHas
BeHTCcucTema VAT

@ACAABI. KPOBJIH.
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MpuMeHeHVe camonepecTaBHON MMAPaBINYECKON onanybKm
3HauNTESIbHO YNPOCTUIIO N YCKOPWIO BO3BEAEHNE BbICOTHbIX
coopyxeHuit. OfyH 13 MAPOBbIX NAEPOB B 06n1acTn NPON3BOACTBA
onany6ku — komnaHua Doka B 2011 rogy otmeTut 15-netue csoei
peATtenbHocTn B Poccuu. 3a 3T rogbl NpeanpuATre NOLTBEPANIIO
CBOW KayeCTBEHHbI YPOBEHb 1 Ha CTPOUTENIbHOM PbIHKE

Poccninckon Oepepaymn.

Cneymnanmcrel no onanybre

Matepuanbl npepoctasneHbl OO0 «JOKA Pyc»

ONMNCAHUME TEXHUYECKOIO PELLEHUA
MNMopgbeMHo-nepecTaBHble cnctembl SKE 50 plus

1 SKE 50 plus shaft system gns necTHUYHO-NMGTOBOM WaXxTbI.
BbicoTa coopyeHua — 100 m

labapntbl — 10 X 10 m

3axBaTka — 2,5 ™

BHewHme nnatpopmbl - SKE 50 plus

Konnuectso aBTomaros - 11

BHyTpeHHne nnatdopmbl — SKE 50 plus shaft system
Konnuectso aBTomartos — 12

Moabem nnat$popm C NOMOLLbIO FTMAPABANKA

O6cny»KnBaHne onanybKu C NOMOLLbIO NepeaBuXHbIX Y310 SKE
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omnanna «Jloka Pyc» noctasnset
NPOAYKLMIO Ha caMble CJIOXHble U
OTBETCTBEHHble 06beKTbl Poccuu. Ux
MCNONb3YIOT Ha CTPOMMMOLWAAKaX Mo
BCEN TEPPUTOPUM Hallen CTpaHbl OT
KanuHunHrpaga go Bnagmeoctoka. B nx uncne nunoH
MOCTa Ha OCTpoBe PyccKU WM XWNOW KOMMNEKC B
XabapoBcKe, BbICOTHble 3AaHuA B EkaTepuHbypre n
nnasalowme nnatdopmbl Ha CaxanvHe, rpagnupHN B
HoBoBopoHexe, cTaguoH «3eHuT» B CaHKT-lNeTepbypre
U apyrve ambuumosHble NPOeKTbl AByX ctonuy. B
niobyto Touky cTpaHbl Doka nocTtaBnset rotosoe 060-
pyAoBaHve B KpaTyaiLline CPOKM, OpraHM3yeT MOHTaX
Ha MecTe 11 Be[leT CONPOBOXAeHNe 06beKTa.

OfHUM €3 NPUMEPOB YCMEWHOro MNpUMeHe-
HUA TexHonormyeckmx pewenHnin Doka B Poccum
CTaNio CTPOUTENbCTBO OallHM NPUNIMPOBaHUA
Ha nNpeanpuATUM MO NPOU3BOACTBY Kapbamupaa
B YepenoBue. 3afjauein ee cneumanuctos 6bio
B KpaTuyailue CpoKU pa3paboTaTb TexHUyeckoe
peweHne AnNA NeCTHUYHO-NUGTOBONW WaXTbl W”
[OCTaBUTb Ha nowaaky onanybouyHoe obopyno-
BaHune. CTpoutenbHble paboTbl Ha 3TOM 06beKTe

KomnaHusa «Cneupkene3o6eToHCTpON»
KPYFIOroAnyYHO BbINOMHAET BECb KOMMNIEKC
CTPOUTENbHO-MOHTaXHbIX PabOT NO BO3BEEHUNIO
3[aHUI N COOPYXKEHWI N3 MOHONTHOFO
Xene3o6eToHa, NPYMEHAA Camble MPOrPecCBHbIE
TEXHOJNOMMIN N COBPEMEHHbBIE CTPOUTESIbHbIE
MaTepwuanbl. BoicokokBanmdumumpoBaHHble
CrneumanmncTbl, Hannume NPOU3BOLCTBEHHON 6asbl,
NPOEKTHO-TEXHONIOMMYECKOTO OTAENa, reofe3nyeckomn
1 NabopaTopHOW CNyX6 rapaHTPYIOT BbICOKOE
KauyecTBO CTpouTenbCTBa. BmecTe ¢ KomnaHuei
Doka 3a 3111 rofbl 6bI1 OCYLLECTBEHDbI TaKne
NPOoeKTbI, KaK rpagupHs T3U-21 n oducHbin

ueHTp Ha CemeHoBCKoM nn. B MocKBe, U MHOTVe
Apyruve. B Hactynatowem 2011 rogy KomnaHma
«Cnewpkene3obeToHCTPOW» NNaHMPYET yyacTue B
HOBbIX MHTEPECHbIX U CIOXHbIX MPOeKTax BMecTe C
¢dupmoii Doka B Poccum.

BbinosiHAeT «Cnewkene306eTOHCTPON» — OfWH U3
NOCTOAHHbIX KNNeHTOB «[loKa Pyc».

B mae 2010-ro komnaHua Doka Hauana paspabotky
TEXHOMOTNYEeCKOro peLleHnA No onanyboyHomy o60-
pyAoBaHuio, KoTopoe TpeboBanocb caenatb B KpanHe
CoKaTble CPOKW. W yxxe B uwionie COTPYAHUKN GUPMbI
«CreLpkene306eTOHCTPO» NPU yuYacTi CreLnanucTos
«[loka Pyc» npucTynnnn K ero MOHTaXy Ha CTpouTenb-
HoWM nnowaake. KOHCTPyKUMA 3[0aHWA yHUKanbHa no
reometpuu: nudToBasa LWaxTa BHYTPU APYrON LUaxXTbl.
Tak>e CNIOXHOCTb NPeACTaBNANO0 OOMbLIOE KONNYECTBO
3aK/afHbIX AeTanen 1 NPoeMoB B WwaxTax. 1A Bo3sepe-
HVA 06beKTa BbicoToM 100 MeTPOB GbliNM UCMONb30BaHbI
nogbemMHo-nepecTtaBHasA cuctema SKE 50 plus u waxTo-
Bble nogmoctu SKE 50 plus. BeibpaHHoe o6opyroBaHue
Mo3BONMSIO 06eCNeymnTb BbICOKYIO CTeneHb 6e30MmacHo-
CTU Ha 06BbEKTE NMPU COXPaHEHNU TpebyeMoli CKopocTu
BO3Be[eHuA 34aHnA. |

000 «[JOKA PYC»
MockBa, yn. bonbliaa Caposas, 4. 8.
Mo BceM MHTepecyoLWwmm Bonpocam obpaliaiTech:
Ten. +7 (495) 650-99-22 ®akc: +7 (495) 650-98-38
Web-site: www.doka-opalubka.ru
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6blfa MCnonb3oBaHa TeppakoToBasA Kepammyeckas
nnuTKa «Terreal Zephir», n3rotaenneaemas 13 3Kono-
rMYeCcKy YNCTOTO CbipbA Y OTIMYAIOLWAACA BbICOKUMM
3KCNNyaTauMoOHHbIMK XapakTepuctukamu. Qaktypa
MaTepuana npuaaeT 30aHunIo TEMSbIN, )KUBON OTTEHOK
1 NO3BOMAET CTaTb efVHbIM LefibiM C OKpY»KatoLemn
npupoaon.

061K «[Joma Ha HabepeXXHOW» NPUBNEKaeT BHUMa-
HWe YNCTOTONW NNHUIA, NAeaNbHO BbIBEPEHHBIMU MPO-
nopumsamMm, 3ameyaTtesibHbIM BUAOM C No6bIX paKyp-
coB. Ocob6eHHOCTb NpoeKTa — MacluTabHas LeHTpanb-
Has apkKa, NpuaatoLasn emy HeMOBTOPVMbIN U3ALLHbIN
cunyaT. bnaropogHas uBeTOBasA ramMmma, U3blCKaHHas
POCKOLLb OTAENKU, COBPEMEHHDIV AM3aiiH, TPoAyMaH-
Hble fleTann NHTepbepa — BCe 3TO He MOXEeT OCTaBUTb
paBHOAYLWHbIMU NIOAEN C XOPOLUMM BKYCOM, BbICOKO
LieHALMX AOMALLIHUIA KoMOPT.

OTEJIb «3BE3AHbIN»

Anpec: MockoBcKas 061, T. LLlenkoo, MNponetapckuii npocnexTt
ApxutekTypa npoekta — 000 Ab «3PU3»

BbicoTta 3gaHuA - 115 m

Bugbi pabot

« MpoeKTUpoBaHMe, U3roTOBNIEHUE Y MOHTa) CBETOMPO3PayYHbIX KOHCTPYKLIA;

« ButpaHble KoHCTpyKum SCHUCO FW 50+ — 6740 KB. M, U3 HIX:

— 30Ha NYNeCTOMKOro OCTEKNIEHNSA, CTEKNTOMNAKET UK CTEKNOMNaKeTbl O6LLeN TONLMHON
cTeKna He meHee 73 Mm (oT BUHTOBKM CBJI) — 67 KB. M;

— 30Ha Y1apOoNpPOYHOro OCTEKNeHUsA — 453 KB. M;

— 30Ha MHTErPYPOBAHHbIX OTKPbIBaHW — 450 KB. M;

- 30Ha 6acceliHa (CTeKkonakeTbl C 3NEKTPONOAOIPEBOM) — 242 KB. M;

« OKOHHble KOHCTPYKuun SCHUCO AWS 70 - 611 KB. M;

- iBepHble koHcTpyKumn SCHUCO RS 70 - 173 k8. M;

aK M3BECTHO, MO OfjeXXKe BCTPEYAIoT. BblcoTa NoTONKOB B «[JoMe Ha HabepeXKHOWN» COCTaB- + O6nMLOBKa C yTEMNIEHVEM MO CXEME BEHTUIMPYeMOro dacajia CTeH 34aHNA KepammMyecKoi
Peanusauma Takol 3agaun gna obomx naet 3,3 meTpa. lMogobHoe pelleHne — peaKoCTb Aaxe acanrioit nnuoit dTerreal Zephir» co CKPBITBIM METOAOM KDEMNIEHNA = 9600 k6. M;
. Tpl/l BXOAHbIE rpynnbl N3 HepPXKaBeloLen cTann ¢ peBosibBEPHbIMA N
NpoeKToB — obecneunTb UM CoBpe- 0151 SNUTHOIO XWNbs. bonbluas nnowagb OCTeKNEeHUA aHTUNaHNKOBLIMM ABEPAMMN
MEHHYIO, NpuBneKkaTesibHyto, AONro- N KU N OKOH FaPaHTURYET OMTUMAIIbHYI0 UHCO I |
BEYHYI0 ofiex Ay Ana dacapos - Gbiia LMIO XUNbIX NMOMELLEHWI, NO3BONAET B MOMHON Mepe B
« »
nopyyeHa komnanun 000 «Anoteppa CK» - BepyLe- HaCNaxaaTbCA eCTeCTBEHHbIM CBETOM W 3PUTENbHO AOM HA HABEPEXHOM KNIACCA DE LUXE
Appec: MockoBckas o611, T. LLienkoBso, yn. CoBeTckas
My npeanpuAaTuio, cneynannsnpyrowemyca Ha pbiHKe pacwmpsaAeT NpoCTPaHCTBO. ApXMTEKTypa npoeKTa — 000 AB «3PU3»
SKCKNIO3NBHbIX CTPOUTENbHbIX YCIYT. [paHUTHBIA UOKONb NpUAACT 3AaHMI  0cobyio BbicoTa 3gaHus — 80 MeTpoB
B HacToslwee BpemA aKTUBHO BeAeTCA OTAeNKa BeNNYeCTBEHHOCTb U OAHOBPEMEHHO W3ALEeCTBO.
dacanos 115-MeTPOBOro roCTUHUUYHOIO 34aHNA. 34ecb JleKopaTUBHBIN NPOGUALHBI KapHW3, MAYLWWIA Mo Buab! paGor

Me,D,J'IEHHO 1 CMIOKOMHO HeceT CBOU BOfbl KJ'IFI3bMa, 6epera KOTOpOIﬁ NPUMEHEHBI CAMBIE BbICOKOShPEKTUBHBIE TEXHONOMU- - [IpoeKTUPOBaHMe, U3rOTOB/EHNE N MOHTaX CBETOMPO3PAUHbIX KOHCTPYKLNIA;

¢aca,qy, BU3yanbHO AENNT OM Ha HECKOJIbKO MOACOB.

00xmnBanucb Bekamu. imeHHo 34€eCb — B HOBOM MneLwexogHoOM yeckue peleHna. YCTaHOBMEHbl CBETOMPO3payHble Camu dacagbl 06NMLYIOT HEMELKOW KepamnyecKoi .gg;ﬂiﬁ::;ecﬁm:ﬁ:;.f:E;Ei’,.?;;ﬂfﬁﬁ;&oryq,ﬁgn?;& 30aHIA KEPaMNUECKOI
Li€HTPE ropoaa LLleJ'IKOBO, 6b110 PEeLIeHO NOCTPOUTb OTEJb KOHCTPYKUMUM C ucnonb3oBaHuem cuctem SCHUCO, NAUTKOM NacTenbHbIX TOHOB. CoBPeMeHHble Kaue- dacapHom nnuTkoi «Terreal Zephir» co CKpbITbIM METOAOM KpeneHnA — 18 000 KB. M.
«3BE3/AHbIN» 1 NPECTMXHOE XNi0€ 31aHne «E'OM Ha Ha6epe>KH0|7| OT/IMYHO 3apPeKOMEHAOBABIUMX Ce6A KaK y Hac B CTpa- CTBEHHbIE OKHa, BbIMO/IHEHHbIE M3 HEMELKOro npo-
knacca de luxe». OHu pacronoxeHbl Apyr NPoTUB Apyra, Ha oboux He, Tak M BO BCeM MMpe. 30Hy GacceilHa OCHACTU- ounA SCHUCO ¢ ABYXKaMEPHbIMM CTeKAOMaKeTam,
6eperax Pekn, co3nasan eanHbIN aHCcamo1b C HOBOVA I'IJ10I.I.|,9,E|,b}0 N CcTeknonakeTamn C nogorpesom, HYTo no3BonuT HaAeXKHO 3alUTAT XKWUibe OT MNOroAHbIX KaTaknn3MoB Ha uoKonbHOW 4acTu Aoma MOABUTCA MOJHO-
11 COBPeMEeHHbIM PbIHKOM. U oTenb, 1 «[lom Ha HabepexHon» n3bexarb 06pa3oBaHIA KOHLEHCATa Ha MOBEPXHOCTY " Wwyma. popMaTHOE MO3anWuyHOe MaHHO, W3o06paxarliee
CNPOEKTUPOBaHbI FPynnoit apxmTekTopoB 13 Ab «3PU3». cTekon. Kpome Toro, no crewlmanbHOMY 3aKasy B pae Mesxgy OGMMLIOBKON U Orpaxdalowumi cteHamn  [lpeBo m3HuW. Ero INCTbA — Kycoukm criopbl — GyayT
NoMmelLLeHN BbIMOSIHEH MOHTaX I'IyHECTOIZKOFO ocTe- 3[aHNA NPeayCMOTPEHA BEHTUIMPYEMaa KOHCTPYK-  COAep»KaTb MMeHa feten, poamsluinxca B Lllenkose.
KneHus. uma. OTa TexHuyeckaa ocobeHHOCTb MO3BONMUT cHU-  PoauTenn nonyyaT NpaBo BKENBaTb IMCTOUKM C Me-
. Hano OTMETUTb, YTO BNepBble B Poccnn O6J1VIL|,0BKa C 3UTb Bo3ne|}1c'n3|/|e He6naronp|/1;|THb|x KnmMaTunyeckmnx HEM pe6eHKa B MO3auKy. Takum 06pa30M, CO Bpeme-
Martepuanbl npegocTasieHbl KomnaHven «Antoteppa CK»
yTenneHnem no cxeme BEHTUNMpyemoro ¢aca,qa BbINon- yCJ‘IOBVIVI, 3alNTUT KBApPTUpPbI OT Nepenaja Temnepa- HEM Ha6epe>KHaﬂ MOXeT CTaHeT CMMBOJIOM eANHEHNA
HeHa AnA 3aHnA, BblICOTa KOTOPOro 6onee 100 m. D10 TYp, NPeAoXpPaHUT OT CbIPOCTU OCEHbIO, o6ne,qe|-|e— ropoaH.
CTasio BO3MOXHbIM 6narop,ap;| npuMeHeHUo cneyn- HMA 3UMOWN W OT Xapbl B NeTHWE MecALbl, MO3BOAUT Ucnonb3oBanacb wmbopmaumnccal‘ilros:
aJibHO pa3pa60TaHH017| noacnCTemMbl Ha OCHOBE BbICO- prrﬂbllﬁ rof, CoxpaHATb yCTOIZ‘-II/IBbIIﬁ KOMd)OpTHbIVI www.schelcovo.ru, www.schelkovo-town.ru,
KOMPOYHOW HepaBelowen ctanu. Ha 3Tom obbekTe KANMATUUECKIUI PeXIM BHYTPY MOMELLIeHUIA. www.zvezdnyhotel.ru. B
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JKONOrUYHO U HAleXKH

B 2012 rogy 3aBepLunTCA CTPOMTENBCTBO CAMOTO BbICOKOTO 3[aHUA
B CoeanHeHHom KoponeBcTse - The Shard, nonyunsLero Takxe

1 anbTepHaTUBHblE Ha3BaHKA — «OCKONOK CTeKnay, «<Ancbepr.
HoBas 6aluHa Bo3HeceTcA Hag ropofom Ha 310 meTpoB 1 byget
MMeTb 87 3TaXKen, BKKOUas 5 OnoACbIBaOWMX ee MPO3PayHbIX
0630pHbIx ranepen. Hebockpeb Bo3BoguTca OyKBanbHO B ABYX
Larax oT 3HameHUToro JIOHLOHCKOro MoCTa B paiioHe Southwark.
(®acag Hebockpeba bygeT NONHOCTbIO CTEKNAHHDIV M NO popme
HaMOMMHaTb WNWb.

Matepuanbl npepoctasnieHbl OO0 «BACO CrpounTesibHble CUCTEMbI,
doto Klaus Helbig, OO0 «BACD CrpouTenbHble cuctembl», Renzo Piano Building Workshop
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pU CTPOWTENbCTBE CTOJIb CIIOXKHOIO
coopyxeHus, Kak The Shard, He Tonbko
aKTVIBHO NMPUMEHAIOTCA OGETOHbI 0COo-
6bIX MapOK, HO 1 cneuuanbHO Nogo-
6paHHble XUMUYeckne Ao6aBKW Ans
Hux Tak Hanprimep, ¢ nomoLbio fob6aBok BASF 6bino
ynoxeHo noytn 5500 KybomeTpoB 6eToHa — peKkopa-
HOe KONMYEeCTBO B MCTOPUW BPUTAHCKOrO CTPOUTESlb-
cTBa. «Mbl MOMHOCTBIO 3aKOHUUNWN YKNaaKy 6eToHa B
dyHaameHT 3a fBa AHA, — noAcHWn BpanH Yunbamc,
anpekTop no npopgaxam B lOxHom pernoHe, BASF
Admixture Systems, BenukobputaHua. — M3-3a Hanu-
YA 60sbLIKX MPOOOK B LiIEHTPe JIoHAOHa NpaKTUYecKmn
He 6blsI0 BO3MOXXHOCTU MCMOJIb30BaTb aBTO6ETOHOMe-
Wwanku. A anA Toro, YtTobbl rapaHTUPOBATh HageKHoe
6eTOHMPOBaHNe apMaTypHbIX CTepXHell B OCHOBa-
HUM dyHAAMEHTHOWN MnuTbl, 6ETOH JoMxeH obnagatb
BbICOKOW MOABMXXHOCTbO. CnpaBuUTbCA C 3TON 3afa-
yeli NOMOMNW cneuuanbHO pa3paboTaHHble H06aBKU
Glenium® SKY npousBoactBa KoHuepHa BASF». Ewe
OJHO MPEenMyLLeCTBO 3TMX J00AaBOK — BO3MOXKHOCTb
3aKaukun 6eTOHHOW cMecK Ha BblcoTy 300 MeTPOB.
[pyroii cywecTBeHHO NPobnemMon Npu coopy»<KeHnn
dyHOameHTa Hebockpeba cTana HeobxoauMOCTb obe-
CMeYnTb KaueCTBEHHYIO 3anMBKy 60/bLIOr0 KonmyecTsa
6eToHa, 3aTBepAeBaHVie KOTOPOro, KaK M3BECTHO, COMPO-
BOXJaeTcA BblgeneHnem Tenna. lNpy HenpepbiBHOW
yKnagke 6onblnx o6bemMoB 6eToHa ero TemmnepaTypa
3HAUMUTENbHO MOBbILLAETCH, BPEMSA XMW3HW B BUAe pac-
TBOpa — COKpaLLaeTcA. ITO NPUBOAUT K MOABMEHMIO Tak
Ha3blBaeMbIX XOSIOAHbIX LLIBOB, 06Pa3yIoLLMXCA B YCIIOBY-
AX, KOrfa KaXXAbl MocneayoLWwmniA Clon cmech yKnadbl-
BalOT Ha 3aTBepAEBLUMIA (CXBATMBLUMICA) NpeablayLIniA.
OTnunTENbHON OCOBEHHOCTBLIO XONIOAHOrO LUBa ABAA-
€TCA TO, YTO CLEMIeHe HOBOFO C/I0A PacTBOpa C Y»Ke
3aTBEPAEBLUNM 3HAUNTENBHO HUXKE, UTO YXYALLAeT NpoYy-
HOCTb Takoro 6eToHa Mo CPaBHEHNIO C MOHOMMTHBIM.
Mpu ctpoutenbcTBe Hebockpeba The Shard pobas-
Kn Pozzolith® nomornn nsbexatb NpexaeBpeMeHHO-
ro 3aTBepAeBaHuA, MO3BOJIMB MOMYUYUTb BbICOKOKaye-

CTBEHHbI, OAHOPOAHbIV MO COCTaBy GETOH W rapaH-
TUPOBaTb, YTO CTPOMUTENbHBIN MaTepran CrnpaBuTCA
C BbICOKVMM [AaBfeHNEM, OKa3blBa€MbIM BO3BOLMMON
KOHCTpYKUWMel. [nsa cpaBHeHuwsA: 6narogapa fobaskam
BASF 6eToH cnocob6eH BbiaepKnBaTb Takoe AaBeHNe,
Kak ecn 6bl BEC JIEFKOBOrO aBTOMO6OWIIA BO3AENCTBO-
BaJl Ha NJIoLWaAb pasmMepom ¢ 6osbLLoN naneLw, Horv 6e3
BCAKOTO yulep6al

Cynepnnactudukatopbl Glenium® ynyyLiaioT He Tofb-
KO CTPYKTYPHbIE XapaKTEPUCTVKN GETOHA, HO 1 €ro 3KOo-
nornyHocTb. bnarogapsa cBoelt MHOrodyHKLMOHANBbHO-
CT1 GETOH ABNAETCA CaMbIM PACNPOCTPAHEHHLIM CTPOW-
TesIbHbIM MaTepuanom. Ho y Hero ectb ofiviH CEpbe3HbIN
HeaoCTaToOK: OH ABNAETCA BUHOBHUKOM Bbl6pOCOB B
atmocdepy Yrnekucnoro rasa. 1o NMPOVCXOAWUT M3-3a
TOrO, YTO GETOH COCTOMT B OCHOBHOM U3 LIEMEHTA, KOTO-
pblili B CBOIO Ouepeb COAePKUT KIMHKep, 0bpabaTbiBae-
Mbit1 npu Temnepatype 1500 °C, a noTomy ero nponssoa-

T e
CTBO AB/IAETCA OYEHb SHEProeMKuM. MoacuMTaHo, YTo
CyMMapHblii Bbi6poc CO, LeMeHTHbIMYV NPEANPUATUAMM
cocTaBnAeT NpubnusnTenbHo 6-7% OT BCex BbIOPOCOB
YIEKNCIIOrO ra3a B MUPOBOI MPOMBbILLIEHHOCTH.

[lo6aBku anAa 6etoHa Glenium® No3BoNAT UCMOSb-
30BaTb HY3KOMapPOUHbIe LieMeHTbI C GaKTOPOM KIIMHKe-
Pa, CHUXKEHHbIM 80 50%. 3TV LeMeHTbl MPOU3BOAATCA
C pobaBieHneM 30Jbl YHOCA, OTXOAOB OT YrOJSIbHbIX
3NEKTPOCTaHLUMI, WakoB. ToNbKo OAWH Npumep: Tak,
B 2008-Mm rogy 6narogaps npvmeHeHuto fo6aBok BASF
06bem BbIOpOCa YrNEeKNCIoro rasa 6bin CoKpalleH Ha
22 MJIH METPUYECKMX TOHH, YTO MOXKHO CPaBHUTb C
KonmuecTBom Bbibpoca CO, B aTMocdepy Takoro 60sb-
Loro ropopaa, kak bepnuH.

000 «BACO CTpounTenbHble CUCTEMbI»
Ten.: (495) 225-64-36
www.stroysist.ru

The Shard

lMpouecc 3an1BKK 6eToHa
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|BI/I3I/ITHaFI KapTo4kKa

HOBAA MU3Hb

CTapbiX 00bEKTOB

CrpoutenbHas cucrema TATIIPOO

PEKOHCTPYKLMSA KNIbIX, OOLLECTBEHHbIX, MPOU3BOACTBEHHDIX U KYNIbTYPHbIX 06bEKTOB Poccumn — spkas nprumeTa
nocneaHux Net. B ee ocHOBe NEXNT CTpemsieHne NOBbICUTb KOMGOPT 1 6e30MacHOCTb UCMONb3YeMbIX OOBEKTOB U,
6e3ycnoBHO, caenaTb ropofa 6onee KpacvBbIMU.

Matepuanbl npegoctasneHbl 3A0 «TATMPO®»

CAHALIUA XKUJTbIX OBBEKTOB

C MPUMEHEHUEM CTPOUTEJIbHOW
CUCTEMbI «TATNIPO®»

PEKOHCTPYKLIO KUfbIX OGEKTOB MO METO-
Ly HEMeLKMX KOJer 4acTo Ha3blBaloT «CaHa-
uven Xunbsx. NMoTpebHOCTb B NpoBeaeHUN
«03[10POBJIEHNSA» MHOTOKBAPTUPHbIX JOMOB
B HacTosllee BPeMs OYeHb BefiMka B CBA3U
C Tem, 4yTo 60bLIaA UX YacTb BO Bcex 6es
NCKNoueHnn ropogax Poccun HaxoguTca B
CUNbHO N3HOLWEHHOM COCTOAHUN.

CaHauus 30aHVA — 3TO KOMMEKC Mepo-
MPUATUI, HaMpPaBNEHHbIX HAa BOCCTAHOB-
NeHne MNepBOHAYANIbHOTO TEXHMYECKOro
COCTOAHUA AOMA; YNyulleHne YCNOoBWi Npo-
XKMBaHWA; obecrneyeHne >KOHOMUK SHep-
My (CoKpalleHre MnoTepb) M MOBbIWEHNE
PbIHOYHOW CTOMMOCTM XKUJTbA.

PeKOHCTpYKUMA WK caHauus npoBOAATCA
ualLle Bcero, Koraa dacaf, ycrapen, Ho oM elle
He BblpaboTan cBoii pecypc.

CaHaumsa O06bEKTOB C MCMOMb30BaHU-

<nnocie

em cTpouTenbHoi cuctembl «TATMPO®» B
HacToALlee BpeMA LUMPOKO NPUMEHAETCA B
Coun, B pamkax nogrotoku K XXII 3umHum
Onumnunckmum urpam 2014 roga.

Peanusya KpaeByio LefieByl0 Nporpammy
«ObecneyeHne CTPOUTENbCTBA OIMMIMUIA-
cKux obbekToB U pa3suTua ropopa Coumn
KaK ropHOKNMMaTnyeckoro 1 6anbHeonoru-
yeckoro KypopTta (2008 — 2013-i4 roabl)», B
2010 ropgy KOMMaHWen oTpecTaBpUpPOBaHbI
Xunble foma no ynuue HaBarmHckas.

PeKOHCTPYKLMA »Xunblx 06BEKTOB NpoBe-
[eHa C NpYMeHeHNeM antoMVHUEBOro Npo-
duna ctpontenbHon cuctembl TATIIPO®».
TexHMYeCKMe pelleHnA Ha OCHOBe CuUcTe-
Mbl BeHTUAUpyembix dacapos «TATMPOO»
nogrotosneHbl napTHepom 3A0 «TATMNPO®»
B lOxHOM depepanbHom okpyre OOO
«MpoekTHOE 6lopo «PacagHble TEXHONOTUN»
(CraBpononb).

HaBarvHckas — uUeHTpanbHas Toprosas
ynunua Coun. bonblias, nouTy KpyrnocyTou-
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Hasi OXMBJIEHHOCTb (0COBEHHO B KYPOPTHBIN
Ce30H) N03BONAET CPaBHUTb HaBarnHCcKy ¢
MOCKOBCKMM ApbaToM, U ee apXUTEKTYPHble
06beKTbl, 6€3yC/IOBHO, HYXAanncb B OOHOB-
NEHUN.

CerogHs HaBarvHckas, He yTpaTuB npu-
Cywlero en 1MHOro KOnopwuTa, Bbirnagut
3aMeTHO MOMONOJEBLUEN, COBPEMEHHEN 1
6onee COOTBETCTBYET CTATyCy ropofa — CTo-
bl rpagyuen 3umHen Onumnuagl.

PEKOHCTPYKL A
AAMUHUCTPATUBHbIX 30AHUA
CnoxHasi 3aflaya Mo pPeKoHCTpyKuun daca-
[a aAMVHUCTPATUBHOIO 3aHNsA NpaBUTeSb-
ctBa MOCKOBCKOW 06nacTu, PacrnosoXeH-
Horo no yn. O6pyueBa, 46 (MockBa), Takxe
Oblfla peleHa C NPUMEHEHNEM CTPOUTENb-
Hom cuctembl <TATIIPO®».
MarnonpvBnekaTenbHOMY AeCATUITaXXHOMY
MaHesIbHOMY 34aHUI0 C TOPU3OHTaNbHbBIM NeH-
TOYHbIM OCTEKJIEHMEM U KEPAM3UTOOETOHHbI-

MU NaHenAMu, noctTpoeHHomy B 1975 r., Hago
6bls1I0 NpuAaaTb 06/IMK COBPEMEHHOIO agMu-
HUCTPATMBHOIO Koprnyca C Bblpa3uTenbHbIM
KONOPUCTUYECKNM peLeHneM C UCMOoSb30Ba-
HMeM LBeTOB poccuiickoro dnara.

MNMobeputenem B TeHAepe Ha MpaBoO pea-
Nn3oBaTb MPOEKT PEeKOHCTpyKuun daca-
fa ctana komnanma OO0 «MpoekT-21 OT»,
npeanoXxmBluaa Hanbonee HageXHble KOH-
CTPYKTMBHbIE pELIeHVA C MUHUManbHbIMU
burHaHCcoBbIMU 3aTpaTaMm Ha OCHOBe CTPOU-
TenbHol cuctembl <TATIIPOO».

Ha o6bekTe nprmeHeHbl cepun «TATIPOO»
- TN-50300, TM-50200, 3K-57 wn TNT-66.
Mnowappb octekneHma — 8000 KB. METPOB.

NTorom nnoaoTBOPHOrO COTPyAHUYECTBa
komnaHun «TATMPO®» ¢ OO0 «MpoekT-21
OT» cTano Kpacupoe 0GHOBMIEHHOE 3AaHue,

oTBevalollee COBPEMEHHbIM TpeboBaHMAM,
npeabABAsemMblIM K agMUHUCTPATUBHBIM
noctponkam B Mockse. HoBoe BuTpakHoe
OCTEKNIeHNe © [eKopaTUBHAA OTAeNKa B
COBOKYMHOCTY C yTernjieHnem no3Boivan He
TONbKO M3MEHUTb BHeLWHWI 06nvK dacapos,
HO M COKpaTWUTb dHepro3aTpaTtbl Ha oTomnne-
HUe nomeLleHnii. LiBeTa poccminckoro ¢nara,
COCTaBMBLUME OCHOBY KONOPUCTUYECKOrO
pelweHna npoekTa, NOAYEPKMUBAIOT CTaTyC
yupexaeHus.

PEKOHCTPYKLILA
NPON3BOACTBEHHbIX OBbEKTOB
PekoHcTpyKuma dacapa agMUHNCTPATUBHO-
ro 3gaHusa 3asofa «Meteop» (MxeBcK) npo-
BefleHa C ncnonb3oBaHnem cepuii IK-50 un
JK-89 ctpouTtenbHol cnctembl <TATIIPOO».
B uctopun komnanum «TATNPO®» 370 6bin
nepBblii KPYMHbI OO6BLEKT, HA KOTOPOM NpPW-
MeHaAnacb cTBopka JK-89 ¢ BepxHenonsec-
HbIM OTKpbIBaHVeM Hapy»y. HeobxoammocTb

MCMONb30BaHMA AaHHON cepun 6bina oby-
cnosneHa Tem, YTo Ha 3JaHnK MMeNocChb ABa
KOHTYypa ocTekfieHuna: okHa MBX ¢ OoTKpbI-
BaHMeM BOBHYTPb 1 cTBOpKM IK-89, cooT-
BETCTBEHHO, HapyXy. /IMeHHO CTBOpPKMU C
BEPXHEMNOABECHbIM OTKPbIBAaHWEM Hapy»Xy
[aBann BO3MOXHOCTb obecneuntb obbek-
Ty Heobxoaumylo BeHTUnAuuio. lMnowanb
ocTekneHna obbekTa coctaBuna 5000 K.
MeTpoB. VcnonHutenem paboT Ha obbeKkTe
BblcTynuna lpynna komnaHui «Kpadprnnact»
(MxeBCK).

PEKOHCTPYKLUA OBBEKTOB
COUUAJIbHO-KYNIbTYPHOIO
HA3HAYEHUA

PekoHcmpykuusa 60/16HUYbI CKOpOU MeOUUUH-
ckoli nomouwu (HabepexHoie YenHor)

d,)m_-cnoe'e'?n_aHme Ha yi. Oprqg;é’,—ﬁ'G
~(MockBa) nocae peKoHgrpyKL.

bonbHMLa ckopon meanuUUHCKON NoMoLn
(BCMI) ropopa HabepexxHble YenHbl — Bax-
HblA COUMANbHBIN 1 MeAUUMHCKNI OOBEKT.
CoBMecTHO ¢ oduLManbHbIM nepepaboTun-
kom B MpuBosmxckom defiepasnibHOM OKpyre
- 000 «lOHuMKOH», KomnaHuAa <«TATTIPOO»
nprHANa HenocpeacTBEHHOE yyacTue B
pekoHcTpyKuuu dacaga BCMI.

QanbWw-BUTPaXK C JeKOpaTUBHbIM CTe-
K/IOM BbIMOJSIHEH Ha OcHoBe cepun SK-50
«TATMIPO®». CNOXHOCTb OCTEKJIEHUSI LEH-
TpanbHOM 4YacTn dacafja NP BbINOMHEHWN
CTPOUTENIbHO-MOHTaXHbIX PabOT 3aK/ua-
nacb B TOM, YTO B LieHTpe BUTPaxa npegy-
CMOTpPEHbl 06bEMHbIE BCTABKU K3 KOMMO-
3MTHOrO MaTepurana, HaxoasaLWmMeca BHe Nno-
CKOCTU CTEKJIONAKETOB.

Ona BbINONHEHWA 3TUX 3/IEMEHTOB B
LeHTpe BUTpaxa Obll COOPYXKeH cneuu-
aNbHbIN KapKac, Ha KOTOPbIN 3aTeM Kpenu-
nacb cuctema. Obuwan nnowagb dacagHo-
ro ocTekneHnsi o6beKkTa cocTaBua OKoJo

1000 kB. meTpoB. O6bEKT caH B 3KCnyaTa-
Luto B HoAGpe TeKyLlero roga.

PexoHcmpykuyua kKuHomeampa «Poccus»
(Wxesck)

Mpn pekoHCTpyKunMn dacafa CTaporo
KuHoTeaTpa «Poccua» B MKeBcke cnox-
HOCTb COCTOANA B HEOBXOAMMOCTU COXpa-
HUTb «CYLLeCTBYIOLYIO pPa3pesKy» 1 caenatb
ero TennbiM. CylwecTBYOWMUA MeTannmye-
CKMI KapKac CTaporo ocTeKeHua ABnseTca
HecylM ANA BbICTyMaloweid YacTn nNanTbl
nepeKkpbITAA, B CBA3M C 3TUM NPULLIOCH
€ro MoYT NOSIHOCTbIO COXPaHuUTb. Kapkac
6bl71 YCWIEH U CTan OCHOBOW HOBOFO asto-
MWHMEBOrO BUTPa)a CO CTeK/omnakeTamu.
WcnonHntenb paboT no obvekty — pynna
komnaHun «Kpaprnnact» ( Mxesck).

ii

VHOT

CTRYKUMM.S

.. nmnocne

MHorve 3naHvA B Halen cTpaHe, NOCTPo-
eHHble Gonee uyeTBepTU Beka Haszag, ele
He BblpaboTanu CBOW pecypc, HO Yyxe
Mano COOTBETCTBYIOT ObICTPO MeHsoLle-
MyCA OUHAMWYHOMY O6NIMKY COBpPEMEHHbIX
ropogos. KomnaHua «TATMPO®» npepna-
raeT CoBpemMeHHble BbICOKOTEXHONOTUYHbIE
KOHCTPYKTOPCKME pelueHus, nossondwoLymne
MAKCMManbHO 6bICTPO N 3PPEKTUBHO Mpo-
BECTW PEKOHCTPYKLMIO cTaporo ¢pacasa, AaB
eMy HOBYIO IONTYI0 XKM3Hb! M

[o6po noxanoBaTb K nugepam!

3A0 «TATNPO®»
423802, Pecny6nuka TaTapcTaH,
r. Ha6epexxHbie YenHbl,
np. Mycbl xxanunsa, a. 78.
Ten.(8552) 77-82-04,
77-82-05, 77-84-01
www.tatprof.ru
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NPOrHO3MPOBAHME
KONEBAHWIi TPYHTA,

BbI3BaHHbIX ABUKEHNEM noe3/0B
MeTpo BONN3U BbICOTHDIX 3[aHUN

HopmanbHoe GpyHKLMOHMPOBaHME 6ONbLUMX TOPOAOB HEPA3PbIBHO CBA3AHO C Pa3BUTEM METPO, MOCKONbKY
3KOHOMMYECKM LienecoobpasHblx anbTepHaTVB 3TOMY BMAY TPAHCMOPTa NoKa He cywectsyeT. OfHaKo
METPOMNOSINTEH, KaK U BCAKMIA PENbCOBBIA TPAHCMOPT, ABAAETCA NCTOYHUKOM MOBBILIEHHOTO YPOBHA BMOpaLum

¥ Wwyma. HoBble IMHUM METPO YaCTO CTPOATCA B CIOXKMBLUENCA FOPOACKOMN 3aCTPOWKE, UTO Bbl3blBaeT poCT
BMOPaLMM B NpUNEraowmx K Tpaccam Unm pacnonoXeHHbIX Hag HuMK 3gaHuax. 06 akTyanbHOCTM 3TON Npobnembl
MOXHO CyAMUTb 1 Mo ToMy GpaKTy, uTo ¢ Hauyana 2000 roga EBponeiicknm coto3om 6bin gaH ctapt npoekty CONVURT
(CONtrol of Vibrations from Underground Rail Traffic) no paspaboTke MmeTofoB nporHo3mposaHua Bubpalum

OT METPOMONTEHA 1 CO3[aHNA COOTBETCTBYIOLLEN HOPMATMBHOW 6a3bl AONYCTUMbIX YPOBHEN BUOpaLmn B
3aBMCUMOCTM OT QYHKLMOHANbHOIO Ha3HayeHusa 3aaHun. B 2007 rogy MNoctaHoBneHnem npaBuTenbCcTBa MoCKBbI
N2 896-I1M 6bina NPUHATA KOHLIENUMA CHUXEHUA YPOBHEN LUyMa 1 BUOpaLMm B ropoje, B KOTOpoi pa3paboTka
MEPONPUATUIA MO CHXKEHNIO HETaTUBHOTO BAVAHWA METPOMOJNIMTEHA Ha BUOPOaKYCTUYECKY0 06CTaHOBKY
0603HayeHa Kak OHO 113 MPUOPUTETHBIX HaMpPaBNEeHWIA.

Tekct MUXAWI JALIEBCKWUIA, o-p TexH. Hayk, TexHuueckui aupektop 000 «BUBEPOCEMCMO3ALLNTAY,
IOPUI KONTOTOBUYEB, accncteHT Kadenpbl «CTponTenbHas MexaHuka» MICY

Puc. 1.

PacueTHble cxembl
paccmaTpuBaemblx
3a4ay pacnpocTpaHeHns
konebaHu: a) No cxeme
«KECTKOW LWanbbi»; 6) no
CXeme «ymnpyroe KosnbLo»

104 BbICOTHBIE

ecMoTpA Ha 6osiblioe KONMyecTBO
paboT no paccmatpusaemon npobrne-
MaTMKe, HA OfMH M3 CyLeCTBYIOLNX
anpobrpoBaHHbIX METOAOB OLIEHKM
AVHaMNYeCKOro BANAHUA MOA3EMHO-
ro TPaHCNopTa He NOo3BOJIAET B MNOJIHOW Mepe pelunTb
NpaKkTUYecKylo 3afjayy onpepaenieHna ypoBHel Kone-
6aHMI NOBEPXHOCTU FrPyHTa BO BCEX BCTPeYaloLmxca
cnyvasax. K coxaneHuio, He CylecTByeT yHBepCasib-
HOro WMHCTPYMEHTa peLleHVA 3TOM 3ajaun, ABnAlo-
WweicAa 6a30BON ANA onpeAeneHua ctpaterum pas-
BMTWA 30H, NPUIEraloWUX K TOHHENAM MeTPOnosnu-
TeHa. B yacTHOCTU, GONBLWKMHCTBO pPa3paboTaHHbIX
SMNUPUYECKUX MOAENeN CUCTeMbl «TOHHeNb-TPYHT»
He yunTbiBaeT BOJIHOBOW XapaKTep B3aumonencrasunsa
TOHHEJIbHbIX KOHCTPYKUMIA C OKpYy»Kalollen rpyHTO-

oekabpb/aHBapb

Bol cpepon. C Apyron CTOPOHbI, XOTA aHanuTU4e-
CKue MeTofbl pelleHusi Npobrembl NMPOrHO3nMpoBa-
HUA KonebGaHWii MOBEPXHOCTU TPyHTa AOCTOBEpHee
onucbiBaloT GpU3NYeCKUin NpoLecc pacnpocTpaHeHns
BOJIH, HO KpYr 3afauy, OxBaTblBaeMblX 3TOW rpynnomn
MEeTOAOB, OrpaHNYeH NPOCTbIMY PacYeTHbIMK CXema-
MW, MO0 AOBefeHNe Pe3ynbTaToB «40 YMCIa» CTaHO-
BUTCA NPOO6IemMaTUYHbIM.

B HacTosel cTaTbe, B pyc/ie aHanMTuyecknx pabot
Mo NPOrHO3MPOBaHNI0 BUOPALMOHHON HArpysku Ha
KOHCTPYKLUMUWN BbICOTHbIX 34aHWMN, PaCMONOXeHHbIX
BONIV3N NIVHUI METPOMONINTEHA, OMMUCbIBAETCA CO3-
naHHaa B 000 «BUBPOCEMCMO3ALLNTA» - B pam-
Kax nnockoii 3agaum — 3pdeKTrBHaA UTepauroHHO-
aHanMTUYecKas MeToAvKa onpefeneHus KonebaHun
NMOBEPXHOCTU rpyHTa. MeToauKa yCrnewHo ncnosb3y-
eTCcA ANnA onpepeNieHns pPacyeTHOro YypoBHA BUbpa-
LUy MpY NPOEKTUPOBaHNM BUOPO3aLLWTbI 30aHUIA 1
coopyxeHuiA. PazpaboTaHHbI KOMMNEKC pacyeTHbIX
NporpamMm rno3BosifeT ONepaTUBHO 1 C JOCTAaTOYHOM
CTeneHbio JOCTOBEPHOCTY (NoATBEPKAAEMON Pe3y b-
TaTaMU 3KCMepUMEHTaNIbHbIX 06CNef0BaHN) MPOrHO-
31poBaTb OXMAAeMble YPOBHU KonebaHuin rpyHTa Ha
nnowaaKkax 3acTpPomKuy, NonagaioLmx B 30Hy BAUAHNA
OeNCTBYIOWNX U NPOEKTUPYEMbIX JIMHUIA MeTpOomno-
NMTeHa. InA CNOXHbIX FPYHTOBbLIX YCNOBUA U KOHTY-
POB COOPYXKEHWU pe3ynbTaTbl NMPYMEHEHNA aHanu-
TUYECKON METOAUKMU PacCMaTpUBAOTCA B KauyecTse
KannbpoBOUHbIX, Tak KakK MNO3BONAT NpeaBuieTb
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0COBEHHOCTM BOJIHOBbIX MPOLIECCOB MpW Nocneayio-
LeM NpUMeHeHNM YNCNEHHbIX MeTOAOB. B pesynbTtaTe
CTaHOBUTCA BO3MOXHbIM BbINONHUTD BepUdUKaLmio
CNOXKHbIX KOHEYHO-2/TIEMEHTHbIX MOZEeNEeN.

B kauecTBe 3TafIOHHON paccMaTpuBaeTcA 3agayda 06
M3yYyeHnn BOSH abGCONMIOTHO KECTKUM KPYroBbiM
BKJIIOUEHUEM — MJIOCKON «wwainbon» (MogenvpytoLein
TOHHEeNb MeTPOMNONMTEHA) MO AENCTBMEM NPUNOXKEH-
HOW K TOHHEN0 rapMOHNYeCKOM Harpysku (puc. 1a).
Okpy>katoLlan TOHHeNb FPyHTOBaA cpefa Mofenupy-
eTcA nonybeckoHEeYHOWN MNOCKOCTbIO CO CBOOOAHON
rpaHuiuen («<gHeBHas MOBEPXHOCTb»). [nA BO3MOX-
HOCTU yyeTa KpoOMe NMPOCTPaHCTBEHHOro 3aTyXaHusA
BOJIHOBOrO Mpolecca ele 1 noTepb BCAeACTBUE
BHYTPEHHEro TPeHuA B FPYHTE, aHanornyHas 3agava
paccmaTprBaeTca Kak B YNpPYrom, Tak U B ynpyro-
BA3KOW NOCTaHOBKe.

C uesnblo yyeTa KOHEUYHOI XKeCTKOCTU TOHHENIbHOro
KOJbLLa Ha 6a3e 3TaNoOHHOMO pelleHnst paccMaTpuBa-
eTcA BTOpasA CXxema pelleHus 3afaun — npeacrasie-
HVe TOHHENbHOW O06Aenku B BUAE YNPYroro KosbLa
KOHE@UYHOW XeCTKOCTY, BNAasHHOTO B YNPYro-BA3KYI0
NoNynnoCKOCTb, YTO MO3BOJISET YUNTbIBAaTb 06pa3o-
BaHMWE BOJIH, BbI3bIBAEMbIX M3rMOHBIMU KonebaHUAMMN
TOHHeNbHoW 06aenku (puc. 16).

Bo3pelcTBre OT MeTporoe3ga NPUHMMAETCA B BUAE
NoNUrapMOHNYECKNX BEPTUKANIbHOWN 1N FOPU30OHTaNb-
HOW HarpysokK, paBHOMEpPHO pacnpefesneHHbIX Mo
NIOTKOBOW YaCTU TOHHENS, U KPYTALWEro MOMEHTa.

TaKkyto Harpysky HeTpygHoO npeacTaBuTb B BUAe pas-
NOXeHnA B TPUroHOMeTpuYeckne pafabl Mo YrioBou
KoopAuHaTte. CucTeMa HanpAXKeHW Ha KOHTYpe TOH-
HenbHOW 06JeNKM TakXe npeacTaBnAeTca B Buie
TpUroHomeTpuyeckux pagos. Mpu paccmoTpeHun
NonnYacToTHOro BO3AeNCTBMA pacyeT Npon3BoaMTCA
OTAENbHO ANA KaXKA0oW OKTAaBHOWN MOSOChI.

MmaBHOW TPYAHOCTbIO NP NOCTPOEHUN MeToAa
peweHuns 6bino o6beanHEeHVe peLleHniA, CBA3aH-
HbIX C TOHHEeNeM KpyroBoro oueptaHua (L4UaunH-
ApuyecKas cucTemMa KOOpAMHAT C Havyanaom B
LieHTpe TOHHens), u peweHunit, 3¢ppeKTMBHO onu-
cbiBaloWuxX Kone6aHna cBo604HOI NOBEPXHOCTN
(AekapToBas - NPAMOYronbHaA cucTemMa Koopaun-
HaT C HayaJoM B TOuKe cBO6OAHOII MOBEPXHOCTU
Hap LLeHTPOM TOHHenA).

MeTop peleHna nocTaBneHHbIX 3agay 6bin nony-
YeH o6beanHeHEM ABYX METOLOB — KOMMEHCUPYo-
LMX Harpy3oK 1 nocnefoBaTeNbHbIX BOMHOBbIX NpU-
GNVIKEHNIA.

CywWHOCTb NepBOro MeToAa 3ak/loyaeTcsa B TOM,
YTO 3afjaHHaA obnacTb, ANA KOTOPOW pa3blCKMBaeTCcA
peleHne (NONynnockoCTb C TOHHeNneM), 3aMmeHsaeTcA
pacwmpeHHon 06nacTbio — B JaHHOM Cllyyae Heorpa-
HUYeHHOW. B Takolh obnacTu peleHmne npegcTaBnaeT-
CA B BUAE CYMMbl ABYX PeLLIEHUA — OCHOBHOIO 1 KOM-
neHcupytouero. OCHOBHOe pelueHue yAoB/eTBOPSA-
eT anddepeHUManbHbIM YpaBHEHNAM U FPaHUYHbIM
YCNOBUAM Ha KOHTaKTe C TOHHesIeM U B pPacLUMpPeHHON

Puc. 2.
BonHoBoe none

BePTUKANIbHbIX
nepemetieHun Re (u), MB
CYrMUHKe Npu 3arny6neHnm
TOHHenNA 6 M, YyacToTa
Bo3gencTeua f=631y

Puc. 3.

BonHoBoe none
BEPTMKaNIbHbIX
nepemetieHunn Re (u), MB
CYrMUHKe Npu 3arnybneHmn
TOHHenA 20 M (cnpaga),
YyacToTa BO3AencTBmA
f=63Iy

Puc. 4.

BonHoBoe none
rOPU30HTaNIbHbIX
nepemetyeHmnn Re (u), MB
CYrMUHKe Npu 3arnybneHmn
TOHHenNA 6 M, YacToTa
Bo3gencteuaf=631y

Puc. 5.

BonHoBoe none
rOPV30HTaNbHbIX
nepemetyeHmn Re (u), MB
CYrMUHKe Npy 3arnybneHmn
TOHHens 20 M (cnpaga),
YyacToTa BO3AencTBmA
f=63Iy
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Puc. 6.
Mone amnnutygn
BEPTUKANbHbIX
BrbpoyckopeHuii La, 0b B
CyrIIVHKe npw 3arnybneHnn
TOHHens 20m, f=63Ty
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Puc. 9.

BepTtukanbHble abs(u), Mn
rOpu3oHTaNbHble abs(u}), M
aMNAUTY bl NepemeLLeHni
Ha cBOGOAHOM rpaHmnLe
6,=0,15,f=63Ty; h,=6m)

5 0 5 10 15 20

obnactn. Ho rpaHmM4YHble ycnoBuA Ha cBo6opgHom
NOBEePXHOCTU (HyneBble HanNpsAXeHVsA) He yAoBAeT-
BOPAIOTCA, TaM BO3HMKAIOT KacaTesibHble M HopMarsb-
Hble HanpsxeHuAa. KomneHcupyouee peueHue
CUMMETPUYHO OCHOBHOMY OTHOCUTENbHO JINHUK Fpa-
HULbI, YAOBNETBOPAET TeM e caMbiM fuddepeHLu-
anbHbIM ypaBHEHUAM ANA 6E€CKOHEeYHOWN MNOCKOCTH
1, COBMECTHO C OCHOBHbIM peLleHnNeM, — FPaHNYHbIM
ycnoBuaM (MOMHOCTbIO UM YacTWYHO) Ha cBobog-
HOW rpaHuue — NIMHUWM KOHTYpa 3afjaHHoW obnacTtu.
MockonbKy KOMMeHcMpyioLiee peLleHne cMMMeTprY-
HO OCHOBHOMY, KacaTeslbHble HanpAXeHNA Ha NUHUK
rpaHuLbl MCYe3aloT, a HopMasibHble — y[BaMBaloTCA,
N OeNcTBUe BEepXHEN YacTu pacluMpeHHOn obnactu
NPUBOANUT K MOABNEHWIO YABOEHHbIX HOPManbHbIX
HanpsAXeHUN Ha cBO6OAHON rpaHuMLe.

[lnAa BbINONHEHVA BTOPOro rpaHMYHOro YCNoBMUA Ha
CcBOOOAHOW rpaHuLe — OTCYTCTBUA HOPMasbHbIX Hanps-
KEHUN — paccmaTpurBaeTca 3afjaya AnAa ofgHOPOAHOMN
NonyrnaocKoCTh, 1 K CBOGOAHON rpaHuLe NpuvKnagbl-
BaeTCcA HOpManbHaa Harpyska, obpaTHas yABOEHHOMN,
yNOMAHYTON Bbiwwe. py 3TOM rpaHnYHbIe YCNoBUA
Ha IMHVN KOHTaKTa TOHHEeNA 1 cpeAbl — BCeacTeme
NosB/IEHNA HOPMAaJIbHOW HArpy3Ky Ha MMHUKN CBOGOA-
HOV MOBEPXHOCTMN — He YAOBNETBOPAIOTCA.

OTa 3ajava pelaeTcsa C MOMOLbIO BTOPOro MeTo-
Ja — nocnefoBaTesibHbIX BOJIHOBLIX MPUOGAVKEHUI.
OcHOBHas ues BTOPOro meroga coctouT B TOM, YTO
3ajlaya O pacnpocTpaHeHnn KonebaHuid B NMonynpo-
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Puc. 7.

B1bpoyckopeHwii La, 06
B CyrJIMHKe Npu 3arnybneHnn
TOHHena 6m, f=31,5y

Puc. 8.

Mone amMnnuTyp BepTUKanbHbIX
BUOpOyckopeHuii La, 0b B necke npu
3arny6neHun ToHHens 20 m, f=63 1y

CTPaHCTBE OT MCTOYHUKA B BUAE TOHHENA METPONONN-
TEHa, C YAOBNETBOPEHNEM YCJIOBUA HYNEBbIX Hanps-
XeHuin Ha cBOBGOAHON rpaHuLe, PELLIAETCS Ha OCHOBE
6eCKOHeYHOl nocsieloBaTeNIbHON Cynepno3nunm
peleHnn 3agay AUHaAMUYECKO Teopun yrnpyroctu B
6eCcKOHeYHoW cpefle C TOHHeneM (NogKpernneHnem)
M 3afjay ana nonybeckoHeUHON OfHOPOLHOWN cpepbl
(6e3 TOHHens) c HoOpManbHOW Harpy3Kon Ha JIMHWK
CBOGOJHOW rpaHuLibl.

WccnepoBaHne BA3KO-ynpyrmx konebaHuii B rpyH-
TOBOW Cpefe NpOM3BOAUTCA Ha OCHOBEe MpuHUMNa
BonbTeppa ¢ nomouwblo BBeAEHUA KOMMIEKCHbIX
mopyneii Y (in) u Y, (i) peswatopa (cpsura) u
06BbEMHOrO pPaclIMpPeHnNs COOTBETCTBEHHO. PelueHune
NOCTaBJ/IEHHbIX 3afay OCYLIeCTBNAETCA Ha OCHOBe
ypaBHeHuA JlAme gnA CNAoOWHOW OAHOPOZHOW M30-
TPOMHOW BA3KO-YNpPyron cpeapbl BUAa:

Ly oawelarer)
2 6 , Q)]

o'

2

roe i — BEKTOp CMELeHUs, P — MIOTHOCTb Cpefpbl.
PaccmatpuriBas TonbKO CTauMoOHapHble 3afaun andpak-
LW, ypaBHEHNE MOXHO CBECTW K COBOKYMHOCTY ypaB-
HeHui lenbmMronbLa:

Ap+p'o=0; AF+p, =0, )
ra © 'V - 3aBucALIME TONBKO OT KOOPAMHAT 3anas-
OblBaloLwie BOMHOBbIe MOTeHUManbl, plew-e’['“,
p,=Bw-e™® © - kpyrosas uactota napatowero
(n3nyvatoulero) BosmyLieHns, 4, B, o, p — AeNCTBU-
TeNbHble MapameTpbl, onpepensemble BblOpaHHOW
MOpAesblo BA3KO-YNpPyrom cpeppl. [ina npocrenwen
BA3KO-ynpyron mopgenu cpepbl lyaccoHa, B KOTO-
PO KOMMEKCHbIN MOAY b 06beMHOro paclunpeHna
CcOoOTBeTCTBYeT Mogenu MakcBenna, MMeKT MecTo
cnepytoLie COOTHOLLEHMS:

-grad (divit)=p -

x 10
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TAe V, — CKOPOCTb PAaCpPOCTPaHEHNsA MPOAONBHBIX
BOJH, a B, — AekpemeHT nornouweHna. O6a napame-
Tpa onpefenATCA SKCNeprMeHTaIbHO UK Mo cnpa-
BOYHbIM JaHHbIM.

NTepauymoHHbIN npouecc MONyYeHUsa pelleHns
3afaun O B3aMMOAENCTBUN ANHAMUNYECKN Harpy»KeH-
HOro TOHHeNA co cBOOGOAHON MOBEPXHOCTBIO FPyHTa
COCTOUT B MOCNeAOBaTENbHOM, B Pa3/INUHbIX CMCTe-
Max KOOpAMHAT, peLeHNn YeTbipex 3afay MmaTemaTu-
yeckon Teopun gudpakunm, ABNALWMXCA BHELIHUMN
KpaeBbiMW 3afjlayaMun AN COBOKYMHOCTU ypaBHEHUN
lenbmronbua (2). [paHUYHBIMK YCIOBUAMMN ABAAIOTCA:
NpyY PacCMOTPEHUUN CXEMbI «XKeCTKas Wwainba» — ycno-
BYe nepemMelyeHna (OCUUNNALUN) KOHTYypa TOHHe-
NA Kak XeCcTKoro Tena W ycnoBsue AMHAMUYECKOro
paBHOBECKA TOHHENS; B C/TyYae PacCMOTPEHNA CXEMbI
«ynpyroe KoJsbLo» — yC/OBME COBMECTHOCTU Aedop-
Mauui KonbLa W rpyHTa B 30HEe KOHTaKTa Mop Aen-
CTBMEM 3ajaHHbIX 11 KOMNEHCUPYIOLNX Harpy3oK.

AHanuTnyeckme pelleHna BOJIHOBbIX 3ajay pasbl-
CKMBAIOTCA B B 6€CKOHEYHbIX PALOB MO UAINHAPU-
yecknm PpyHKUMAM MaHkens n beccens (mogudunumpo-
BaHHbIM), KO3GOULIMEHTbI Y KOTOPbIX ONpefensoTcs
VN MPY Pas3foXKeHUN Harpysku B pAdbl MO YrioBoWn
KOOpZAMHATE, NN N3 rPaHNYHbIX ycnosuid. MoapobHei
0 MaTemMaT/4ecKol MogomnieKke NpUMeHsAemMbIX MeTo-
[OB MOXHO Y3HaTb 13 pabor [1 - 3].

PaspaboTtaHHaa uUTepauMOHHO-aHaNMTMYecKas
MeToAVKa MO3BONAET onpefensitb  BOJHOBblE
nons BCeX 3HAuMMbIX KOMMOHEHTOB HaMpsXeHHO-
1edOpMUPOBAHHOIO COCTOAHMWSA, KOPPEKTHO YUUTbI-
Bas BNMAHME CBOOOAHON MOBEPXHOCTM U Andpak-
LN0 Ha TOHHENbHbIX KOHCTPYKLUUAX. BonHoBble nons
BMbGponepemelleHnii TPYHTOBOrO MaccuMBa B Mpo-
Lecce MPOXOXKAEHUSA MOABUMMHOFO COCTaBa MeTpo,
nonyyeHHble B pe3ynbTaTe pacuyeTa, NpeAcTaBeHbl
Ha puc.2 - 5.

MonyuyeHHble B pe3yfbTaTe pelleHUs YNoMAHYTbIX
3afay nonsA amnanTya KonebaHnii NOBEPXHOCTU FPyH-
Ta npefAcTaBneHbl Ha puc. 6 — 8.

B pesynbraTe npoBefeHMs MHOXeCTBa TeCTOBbIX
pacyeToB aHaNUTUYECKU BbISBSIEH BaXKHbI NpaKTnye-
CKUI pe3ynbTaT — Ha cBOGOLHOW rpaHuue Habnopa-
eTcsa npeobnafaHne ropnsoHTasnbHbIX NepemeLleHnin
Haj BepTuUKanbHbiMK (prc. 9 — 10), 4TO HEOAHOKPATHO
NOATBEPXKAEHO SKCMepUMeHTaMK, NPOBEAEHHbIMU B
MockoBckom meTpo. MaKcumarsbHble BUOponepeme-

—%0 -40 -30 -20 -10 0 10 20 30 40
Y,M
LeHVA MOTYT peanun3oBblBaTbCA Ha HEKOTOPOM pac-  Puc. 10.

CTOAHWM OT BEPTUKAJIbHON NPOEKLUN OCY TOHHENS.
Bonblwoe BnvsHME Ha KonebaTenbHbIN NpoLuecc B
LiesloM OKa3blBaeT pacyeTHas Mofesnb ToHHens. [ns
6onee NPoOCTO Moaenn abCoMOTHO KEeCTKOro Tena
MMeeT MeCTO CyLeCTBEHHOe 3aBbllleHne pe3yrbTa-
TOB pacyeTa, NMO3TOMY €e MOXHO PEeKOMeHOBaTb K
NPYMeHeHNI0 TONIbKO ANA NpeaBapuUTeNbHOM OLEHKN
BMOpaUMii Ha PaHHUX CTaaMAX N3biCKaHWI (puc. 12).
[lnA NpuHATUA pelleHnsa o HeobXxoaMMOCTY YCTPONCTBA
BUOPO3aLLUWTHBIX MEPONPUATUAIA B 3[aHNAX, BO3BOAMMbBIX
BOMV3M LENCTBYIOLMX IMHWIA METPOMONNTEHA, MO MAKCK-
MaJibHbIM aMNAUTyAam KonebaHuii B COOTBETCTBYIOLLMX
YaCTOTHbIX OKTaBax onpepenslTcs norapudmuyeckme
YPOBHU BMOPOYCKOPeHMiA (ypoBHU BUOpaLun B aeumbe-
nax), KOTopble CPABHMBAIOTCA C HOPMATUBHbBIMU.
MonyuyeHne BONHOBbLIX KapTUH pacnpepeneHns
BMOPOYCKOPEHWNI BaXXHO He TONbKO NpPW MPOrHo3u-
poBaHuM BMGpaunn BOAM3U MPOEKTUPYEMbIX Tpacc
MEeTPONOoNNTEeHa, KOoraa HEBO3MOXHO MPOBECTM Mone-
BO€ M3MepeHKe, HO 1 B Cllyyae AeNCTBYIOWNX TUHNIA.
Kak cnepyeT 13 nprBefeHHbIX Bbille rpadnKoB Ha purc.
9 - 12, NnpyMeHeHne UTepaLOHHO-aHANINTNYECKON
METOAMKMN MO3BOAAET B 3TUX CIyyasax onpeaenvTtb
oXunpaemylo 065acTb MakCMMyMOB BMbpoyckope-
HWUA Ha MOBEPXHOCTW TPyHTa MMOLWAAKN 3aCTPOKM
N CYLWEeCTBEHHO MWHMMU3MPOBATb TPYAO3aTpaThbl Ha
WNHCTpYMeHTasbHble o6cnepgoBaHua. M

BepTukanbHble abs(u ), m n
ropu3oHTasNIbHblE abs(u)), M
amnauTyAbl NepemMeLeHnin
Ha CBOGOAHOW rpaHuLe
(6,=0,15,f=63Tu; h,=20m)

Puc. 11.

CpaBHUTENbHbIN rpadunk
aMNANTYR BEPTUKANIbHbIX
nepemewennii abs(u ), m
] abs(u)), M Ha cBobogHOIN
rpaHuLe NonynnocKoCTy,
NoJsly4YeHHbIX NpK yyeTe
N3rM6HbIX KonebaHwmi
TOHHenNbHOW 06AenKN 1 No
3aKOHY ©KEeCTKOW Laiibbi»
(f=31,5Tyh,=6m;
6,=0,15)

Puc. 12.

CpaBHUTENbHbIN rpadunk
aMMNANTYA FOPU3OHTaNbHBIX
nepemewennii abs(u ), m

] abs(u)), M Ha cBobogHOIN
rpaHuLe NonynnocKoCTy,
NoJsly4YeHHbIX NpK yyeTe
N3rM6HbIX KonebaHwmi
TOHHenNbHOW 06AenkN 1 No
3aKOHY ©KEeCTKOW Laiibbl»
(f=31,5Iy;h,=6m;6,=0,15)
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CaHkT-TMeTepbypr cNaBUTCA CBOUM BOraTeMLLNM apXUTEKTYPHbBIM ;
Hacneguem. B 3Tom yHUKanbHOM ropofie-my3ee cobpaHbl ™
HEeMNpeB30WeHHbIE TBOPEHMA 3044MX NpoLwnoro. Ho Bpems He
CTOWT Ha MecTe, 1 ceroaHs B CEeBEPHOI CTONMLE peanu3yeTcs
MHOXECTBO MPOEKTOB, 00YCNOBIEHHBIX 3aNPOCaMi HOBOTO
TbICAYENETUS, OPUEHTNPOBAHHBIMM Ha Oyayluee. laneko He

BCEM XWTeNAM 3T0 MO BKYCY, HO GpaKT ocTaeTcs pakTom. OfHUM
13 TaKMX MPOEKTOB ABNAETCA 6€3 NATY MUHYT 3aBEPLUEHHbI
AenoBoii komnnekc «CaHKT-MeTepbypr Mnasza», pacnonoXeHHbli
Ha ManooxTuHckom npocnekte. OAHAKO YTOObI HOBEHBKUIA, C
UTONOYKM, KOMMEKC 1 BNPeab UMEN Takoii e npe3eHTabenbHblii
BWJ, HEOOXOANMO NOLAEPXKMBATH B 6€3YNPEUYHOM COCTOAHMNN

ero «nnLo» — dpacagbl. Mbl pacckaxem o TOM, Kak 3To byget
NPOVCXO/UTD.

|akcnnyaTtaums

Martepuansl npegocTaBneHbl KomnaHuein «LTECH — MNMogbeMHble TeXHOMOrnm»
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lMycko-HanagouHble paboTbl
nogbeMHuka MARS

«CaHKT-TeTepbypr lMnasa» — Ha CErofgHAWHWA [eHb
KPYMHENWNN peann30BaHHbI NPOEKT 3acTPOMKK
[EenoBol 30Hbl Meranonuca, NpeTeHayloWwmn Ha To,
4TO6bl CTaTb OAHUM M3 €ro CaMblX MPUMEeYaTENbHbIX
HOBbIX 06bEKTOB. KOMMIEKC COCTOMUT 13 TPEX MOCTPOEK:
AOMUHMpYIoLWero 21-3TaXKHOro LeHTPanbHOro 3faHnA
OAO «baHk «CaHKT-leTepbypr», a Takxe [ByX AeBA-
TU3TaXHbIX OPUCHBIX KOPMycoB Knacca «A». COBOKYNHas
noLagb NOCTPOWKM, 06 beJMHEHHON eUHBIM CTUI06a-
TOM, cocTaBnseT 6onee 100 000 KB. METPOB.

B pamkax peanusauuu 3TOro NpoeKTa OCYyLecT-
BNANacb 3acTpolika Mpunerawwen TeppuTopun,
NpuHaanexalleln HecKoNIbKUM MHBecTopam. PaboTa
Obina obbeanHeHa obuwen rpagoCTPOUTENbHOMN
KOHUenuuen, pa3paboTaHHON MacTepckon EBreHus
lepacumoBa coBmecTHO ¢ 6lopo Ceprea YobaHa B
2007-m rogy. OducHble 3qaHnA, BbIXoAALWME Ha Habe-
pexHyto HeBbl u dopmupylowme napagHolii dpacag

rabaputbl 1 MIAaHNPOBOYHYIO CTPYKTYpPY, HO Hame-
peHHO pasHble dacaabl, CNPOEKTUPOBAHHbIE KOMaH-
OO HeMeLUKMX M POCCUNCKUX 30[4NX: apXUTEeKTyp-
HbIX 61opo MaHdppena OpTHepa, EBreHunsa lepacumosa,
Kpuctodepa JlaHrxoda, Cepres YobaHa.

Ha cerogHAwWwHWI feHb AOMMHaHTa KOMMieKkca —
3paHne OAO «baHk «CaHKT-lNeTepbypr» ocTekneHa
Ha 95%, BHYTpeHHAA OTAesika BbiMNofHeHa Ha 25%.
[JeBATroTaxHble Kopryca HaxoAsaTcA MPUMEPHO Ha
3TOW e CTaguy rOTOBHOCTWU. A pa3s BMMOTHY Npu-
6n113Knocb Bpema chaunm obbekTa B IKCMyaTauuio,
nopa pewartb BONpoc 06 obecrneyeHnn YNCTOTbl ero
BHeLWHero Buga. [1na 3toro 6bi1a CMOHTMPOBaHa cre-
LManmsnpoBaHHasa cuctembl ob6cnyxnBaHuna gpacagos
(COQ), koTopas ceiyac wmpoko npumeHsetca B CLUA
n ctpaHax Esponbl. B CaHkT-lMeTepbypre nogobHble
cuUCTeMbl TakXe ycnenu ceba 3apekomeHZoBaTb Y
3aCTPONLLMKOB C MONOXUTENbHOW CTOPOHbI. Begb

CA DKOHOMUYECKM NpuBfieKaTeNbHbIM PErMoHOM 1
NOCTEeNEeHHO pa3BMBaeT KOMMepuyeckoe CTpouTenb-
CTBO, @ OHO, pa3symMeeTcs, CTapaeTCcA MCNoNb30oBaTb
nepepoBble TEXHONOrMK, B TOM YMCIe MO COXPaHEHUIo
nepBo3gaHHOro o6nuka 3gaHui. HblHe npakTuye-
CKM Ha BCeX BO3BOAVMbIX OGbEKTax KOMMepUecKkom
HeaBMXXMMOCTU [MeTepbypra yxke Ha cTaguu paspa-
60TKM B NPOEKT 3aK/afblBatoT cTaymoHapHyto COO.

Ha komnnekce «CaHkT-lMeTepbypr Mnasa» Bce pabo-
Tbl «NOf, KNoY» — OT pa3paboTku ctaymoHapHoin COO
[0 ee MOHTa)ka — BblNonHWNa komnaHuma «LTECH -
MNoabemHble TexHonormm». Ha ueHTpanbHoe 3A4a-
HWe, B KOTOPOM pasMecTuTca rosiosHon odmuc OAO
«baHk «CaHKT-MeTepbypr», 6bin ycTaHoBNeH dacap-
Hbl noAgbeMHMK Mars, ABVKYLNACA NO HAKNOHHOMY
penbcoBomy nyTu. [iBuKeHue ocylectsnaeTca 6na-
rofapa CMOHTVPOBAHHOMY afiloMUHUEBOMY Npodunio
C HTErpypoBaHHON Lienblo Ha BHYTPEHHEN CTOpoHe
OofiHOro 13 ABYTaBPOB. TOT PaKT, UTO MOABEMHUK ABU-
KeTCA No HaKJIOHHOMY PenbCoBOMY Ny TH, cam no cebe
npumeyvaTesieH — aHanoros emy B Poccuu Her.

JlononHeHrem cuctembl ABNAETCA MOLHan nebefka
Ha cTpene NogbeMHMKa C KOMMJIEKTOM 3fieKTpuye-
CKMX BaKyYMHbIX MPUCOCOK, YTO MO3BOSIMT B Ciy4yae
HeobXoAMMOCTM obecrneunTb 3aMeHy CTeKnonakeToB
Becom o 600 Kr. innHa cTpenbl nogbeMHMKa COCTaB-
naet 4,5 meTpa, CKOPOCTb €ro ABMXKeHUA — 8 MeTpoB
B MUHYTY (pacuyeTHoe BpemsA OOCNY>KMBaHUA BCErO
¢dacapa coctasndaet 30 — 35 gHel). Ha dacape 3paHua
He 0CTaeTCA HY OfHOW «<MepPTBOW» 30HbI, KO BCEM Y4acT-
kam obecneuyeH pocTyn. Bo3mMOXHO AMCTaHUMOHHOE
6ecnpoBofjHOe yrpaBieHVie NOAbEMHUKOM U3 NONTbKU.
Ona pesATnaTaxkHoro kopnyca N2 3 npegnoxeH 6onee
nerkuin BapuaHT: dacafHbli nogbeMHuK Luna, ABMXY-
WmincA no 6ETOHHOMY OCHOBaHWIO C HanpPaBAALWMM
yronkom. Cnctema paspaboTtaHa komnaHuein LTECH
coBmecTHO ¢ AM «fepacnumos u [MapTHepbi».

OcHoBHas 0cO6eHHOCTb 3[JaHNA — HAKJTIOH KPOB/U,
KoTopbin gocTturaet 2%. lostomy crneumanncTam
TpeboBanocb Cco3faTb CMCTEMY, CMOCOGHYIO Npeoo-
neBaTb TaKOW YKMNOH Kak Mpu CRycKe, Tak M npu
nogbeme. Kpome Toro, 3gaHne nmeet GopmMy «yalHuU-
Ka»: npumepHo 30% nepumeTtpa dacaga (BcA yacTb,
BbIXOAALIas Ha HabepeXKHyto HeBbl) IMeeT BOrHYTYI0
dopmy, Npn 3TOM B LEHTPanbHOW €ro 30He MaKcu-
MasnbHasA BeMYMHa yCTyna 4OCTUraeT NATU METPOB.
CTouT yNOMAHYTb, YUTO TakoW NPUYYANVBbIA AN3aiiH
OLleHUNN Janeko He Bce: 3JaHne nonano B PeNnTUHr
top-10 (6-e MecTO) cambIX YPOAJMBbIX MPOEKTOB
CaHkT-lMeTepbypra.

Kak otmeuaetr AHapen UWnuuep, pykosoautenb
otgeneHna COO komnaHum LTECH, HecmoTpA Ha Bce
CNOXKHOCTW, CNeLnanncTbl YeTKO 1 NpodeccMoHanbHoO
BbINONHUNM CBOIO paboTy. Eule Ha cTagnn ¢duHanbHo-
ro NPOeKTUPOBAHNA 3[4aHUA COTPYAHUKN KOMMaHUN
TECHO COTPYAHUYANU C apXMTEKTOPaMMN N KOHCTPYK-
TOpamMu 3aKasuumKa, roToBUAN [OKYMEeHTaLmIo, corna-
COBbIBaNM Harpy3kn u T. .

Komnanua LTECH umeeT noctosHHOe npefcraBu-

Hol cnyx6oii. B cnyyae, ecnu notpebyeTtca onepa-
TMBHaA MOMOLb CNEeUManncToB, He HYXHO XAaTb
nx npresga n3 Mocksbl nnu gaxe Esponsbl. Mpuyem
LTECH npepocTtaBndetr ycnyrm MoHTaxa COO c
nocnegyuen pernctpaumen cucTeMbl B opraHax
PocTexHag3opa, npeacTaBnAa MHTEpecbl 3aKasuu-
Ka B KOMMETEHTHbIX OpraHax. 3aka3uuky Tpebyetcs
NNLWb ONNATUTb rOCYAAaPCTBEHHbIE NMOLWJINHbBI OT CBO-
€ro MeHu 1 HanpaBWTb B KOMMaHWIO CBOWX COTPYA-
HUKOB [N NMOJIHOrO 06yYeHUsi HaBbikam PaboTbl Ha
o6opyposaHumn COO.

C NOMOLLbI0 YCTAHOBJIEHHbIX CUCTEM OGCNYXMBa-
HUA $pacafjoB MOXKHO OCYLUECTBIATL LiENbli KOMMEKC
paboT: MbiTbe pacapoB, 3amMeHy 3NeMEeHTOB OCBelle-
HWA, 3aMeHY CTEKJIOMaKeToB, OOCNyXMBaHNe Mefuna-
dacaga u 1. 4. Micnonb3oBaHre NogobHbIX YCTPONCTB
CTaHOBUTCA CBOEOOPa3HbIM TPEHAOM MPU NPOEKTNPO-

3paHune OAO «baHk «CaHKT-

BaHUW KPYMHbIX 3ﬂaHI/IIh 1 KOMMJ1eKcoB. 1 B 3ToM nnaHe N

b LTECH

MHOFO(I)yHKLWIOHaJ'IbHOFO KOMMJIeKCa, MMEKT CXOXKne  HeCcMoTpA Ha cBOM KOHCepBaTuU3Mm, ropo[ ocCTaeT- POCCHMCKAS KOMMAHMS Nel
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TenbcTBO B CaHKT-MeTepbypre c nokanbHol cepBuc-  CeBepHasa CTONMLA MAET B HOTY CO BPEMEHEM.
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CTpOI/ITe}'IbCTBO M 3KCnnyatTaumA COOpy)KEHI/IVI C TEXHONOINYECKOoN
TOYKWN 3PEHNA — OTPad/In l--I[.')e3BbIL-I¢':1IZHO KOHCepBaTMBHbIE

N NHEPLUNOHHDbIE. AnoHuw, YTobbI BLIOUTHCA Ha nepenosbie

nosnyum B Mmupe no CTPpOUTENIbHbIM MaTephanam 1 TEXHONOrNAMm,
I'IOHaA06I/IJ'IOCb NPUHNMATb OPaKOHOBCKME MepPbl MO MNHNMaJTIbHO
[onyctmumomy ypoBHIO WHBECTULMI CTPOUTENDHbIX Kopnopauvu7|

B Hay4YHO-UCCneoBaTeNIbCKME N ONbITHO-KOHCTPYKTOPCKNE

pa6OTbI. AMepI/IKaHCKI/Ie ncenenoBarenn 0o CKUx nop CeTykoT, YTo
HauMOHabHaA CTPOUTEIbHAA NHOYCTPUA B pe|7|T|/|Hre MHHOBALIMOHHO
adKTUBHbIX 0Tpacne|7| 3aHMMa€eT OAHO 13 NocneaHnxX MecT.

OEHNC TUTOB, apxuteKkTop, BEAYLLMIA
nHxeHep BHUMHMALL PocctaHpapTa,
UneH NpaBneHNA HEKOMMEPYECKOTO
napTtHepcTBa «CoBeT Mo «3eneHomy»
ctpoutenbctay» (HIM «CMN3C»)
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HALUMNOHAJNIbHAA CUCTEMA CEPTUOUKALUN:
MNPEANOCHLINIKWN, LLENN, 3AAAYU
OnAa panbHenwewn moAepHM3aLUN CTPOUTENbHON
WHOYCTPUN HeobOXOAWMO W3MEHeHMe CyLecTBylo-
el HopMaTMBHOW 6a3bl, KOTOPas He OTBEYAET TEH-
OeHUMAM pa3BUTUA MUPOBbLIX CTPOUTENbHbIX TeX-
HONMOTMIN N TOPMO3UT He TONbKO BHeApPeHUE VHHO-
BaLMOHHbIX METOAOB B OTPaC/iu, HO U COLMANbHO-
3KOHOMMYecKoe npeobpasoBaHue Poccuu B Lenom.

B HacToAlee BpemAa npumeHsaetca okono 7 000
HOPMaTVBHbIX JOKYMEHTOB 6onee yem ABaALaTh pas-
HbIX KaTeropui. ficHo, yTo HeobxonMa pa3paboTka
efIVHON CMCTeMbl TEPMUHOB W MOHATUI, YCTaHaBAU-
BawoLen o6WenpuHATYI0 TEPMUHONOTNIO B WHHO-
BALMOHHbIX KnacTepax CTpONMHAYCTpun. HyxeH
06NN MEXANCUUMIINHAPHBIN «A3bIK» — MOHATHBIN U
yAOOHbI Bcem cneyunannctam. OfiHa U3 BaXKHENLLINX
3ajay npo¢eccmoHanbHOro cooblecTsa — pesn3us
M akTyanusauma [OeNCTBYOWMUX HaUMOHaNbHbIX 1
pernoHanbHbIX OTPaCNeBbIX HOPMATUBHbIX JOKYMEH-
TOB B JAHHON 06nacTu.

B uenAax KoHconupauum YCUMAMA B YyKa3aHHbIX
HanpaBneHUAX U KoopAnHaLMM AeATeNbHOCTM Cne-

LIMannCcToB, BOBJIEYUEHHbIX B [aHHyl0 npobnemartu-
Ky, OGblI0 CO34aHO HEKOMMEpPYECKOoe MapTHEPCTBO
«CoBeT no «3eneHomy» ctpontenbcTy» (HIM «CM3C»).
B cBoto ouepenb B pamkax HIM «CMN3C» popmumpyeTca
Hay4YHO-mMeToAMyecKasa rpynna, rotoBas B3ATb Ha
ceba kKoopamHauumio paboT no obmeHy uHdopma-
LMen 1 BbICTPauUBaHWIO FOPU3OHTaNbHbIX CBA3EN.
PaspabatbiBaloTcs cpefiHe- 1 JONTOCPOYHble CTpaTe-
rMn pasBUTKA TEXHUYECKOrO PerynnpoBaHua CTPOm-
WHAYCTPWN 1 CMEXHbIX OTpacnen.

MonHoueHHadA, akTyanbHasa M paboTocnocobHas
HauunoHanbHaa cuctema cepTudurKaumm 3KOYyCTOM-
ymBoro ctpoutenbcTia (ganee Cucrtema) B npuHUUNe
HEBO3MOXHa 6e3 COBpPEMEeHHO, rapMOHN3UPOBAH-
HOW C MEXAYHapOLHbIMU HOPMATUBHBIMU JOKYMEH-
TaMu, [lOoKa3aTenbHol 6a3bl. PaboTa no co3paHuio
VIMEHHO Takol 6a3bl ans Cuctembl ABNAETCA OOHON
13 OCHOBHbIX 3aflay HayYHO-METOAUYECKOW rpynmbl.

MpuopuTeTHBIMK HamnpaBneHUAMU, TPebyLMK
CO3[aHNA KayeCTBEHHO HOBOW, B3aMMOMPOHMKalo-
el HopmaTrBHOW 6a3bl ABNAIOTCA:

— MPOEKTMPOBaHNE U CTPOUTENBCTBO SHEProadh-
bEKTUBHBIX 1 9KOJTOTMYHBIX 3AaHUI U COOPYXKEHUI;

— BO3JeNCTBME BHOBb BO3BOAUMbIX U PEKOHCTpYN-

pyembIX 3[aHWA U COOPYXKEHUII Ha OKpPYyXKaioLlyto
cpeay, B TOM Y/CNE SMUCCUA NAPHUKOBbIX ra3oB;

- pa3pa60TKa N NPon3BoOACTBO HOBbIX MaTEPKANOB;
— NPOEeKTNPOBaHNE CUCTEM yNpaBneHnAa 3gaHNAMN

N COOpyXeHnamu;

— CnCTemMbl aBTOMaTM3auunm n gucnetTdyepusaudmn

3[4aHNI 1 COOPYXKEHNN;

— NCNOJIb3OBaHME aNibTePHATUBHDbIX, BO306HOBNAE-

MbIX N BTOPUYHbIX NCTOYHNKOB PeCypCoB B 3aHNAX
N COOPYXEHNAX;

- cbop U nepepaboTKa OTXOAOB, BO3HUKAIOLMX

npu CTPOUTENbCTBE 1 SKCNlyaTauuu 1 3faHnin coo-
py>KeHuni;

— COBpEeMEeHHbIE meToAbl CTPOUTENDbCTBA (Modern

Methods of construction (MMC);

— JKOJIOTMYECKUI MEHEI)KMEHT;
- KomMdOpTHOCTb 1 6€30MacHOCTb BHYTPEHHeN

cpefabl 3[aHUIA 1 COOPYKEHUI:

+ KaueCTBO BO3JyXa BHYyTPW 3AaHNN,

sTensioBas cpefia B 3gaHnAX,

* aKyCTuyeckana cpefa B 34aHNAX U BOKPYT HUX,
« BU3yasibHaA cpefia B 34aHMAX N BOKPYT HUX.

nexkabpb/aHBapb

TEPMUHbDI
1 ONPERENEHUNA:
HopmatuBHbI JOKYMEHT
yCTaHaB/IMBaeT Npasuna,
obLwye NpUHYMMbI
VN XapaKTepUCTIKH,
KacaloLmeca pasinyHbIX
BWJOB [eATENIbHOCTU WU UX
pesynbTaTos.
[OCT 1.1-2002.
MexzocydapcmeeHHas
cucmema cmaHoapmu3ayuu.
TepmuHbI U onpedeneHus

CraHpapT ycTaHaBnvBaet
ansA Bceobuero n
MHOTOKpaTHOro
MNCNOoNb30BaHNA NPaBua,
o6Lme NPUHLKMNbI
WM XapaKTepPUCTHKK,
KacaloLwmecs pasnmnyHbIx
BWAOB AEATENbHOCTU
W X Pe3ynbTaTos,
KOTOpble HampaBeHbl Ha
LOCTVIXKEHME ONTManbHOM
cTeneHn ynopagoyeHus
B onpegeneHHo obnacTu.
rOCT 1.1-2002.
MexzocydapcmeeHHas
cucmema cmaHoapmusayudu.
TepmuHsl U onpedesieHus

Lo6poBonbHas
cepTndurKaums
ocylecTBAAeTCA
B PamMKaX KOHKPETHOM
cucTemMbl BO6POBOSIBHONM
cepTudurKalmn
ONA NOATBEPXKAEHUA
COOTBETCTBMA 06beKTa
Tpe6oBaHVAM CTaHAaPTOB
(B TOM uncne
HaLMOHasbHbIX, CTaHAAPTOB
opraHv3auui n ap.),
CcBOAAM NpaBu, CUCTEMaM
cepTndurKaumy 1 ycnoBmam
[OrOBOPOB.
P 50.1.052-2005.
PekomeHOayuu
no cmaHdapmusayuu

Cnctema BO6POBONBHON
cepTuduKaumnm —
COBOKYMHOCTb NpaBun
BbINOSHEHUA paboT
no o6poBONbLHON
ceptudukaumm, ee
YYaCTHUKOB U NpaBun
byHKUMOHNpPOBaHNA
cucTeMbl AO6POBOSIBHOM
cepTudMKaLmmM B LIenOM.
P 50.1.052-2005.
PekomeHOayuu
no cmaHdapmu3sayuu

BbICOTHBIE .-
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Mepsbiln obnagatens
3onotoro ceptnduKata
LEED B Poccum — kKopnyc
3aBoja Mo Npon3BOACTBY
NOALWUMHNKOB ANA
ene3HOA0POXHOro
TpaHcnopTa, Teepb.
CepTudukat nonyyeH B
pe3synbTaTe COBMECTHbIX
ycunuin komnaHun AECOM
1 NPOMbILLIEHHOTO
npegnpuatna rpynnol SKF
B Poccuu

KoopavHupoBaHHble ycunus no paspaboTtke cTpa-
Terni gagyT BO3MOXHOCTb roCcyfapcTBy B pa3yMHble
CPOKM BHEApWUTb KOMMEKC CTaHAapTOB, MO3BONA-
IOWMX CIKOHOMUTb 3HauUTeNbHble MaTepuasnbHble,
TPy#oOBble U BPEMEHHble pecypcbl; CHU3UTb TEXHO-
reHHYI0 HarpysKy Ha OKpy»<atoLlyio cpeay, MOBbICUTb
ee coumanbHoe KayecTBo.

Ecnn pokasatenbHan 6a3a asnaeTtca pyHOamMeHTOM
Cnctembl, TO ee MAEONOrNI0 MOXHO OMMCaTb Kak
3KOMOTNYECKYI0 pPaLMOHanbHOCTb, OCHOBaHHY Ha
NpUHUMNax ycTonumeoro passutua. Korga rosopar
06 yCTONYMBOM pPa3BUTUU, TO, KaK NPaBUSIO, UMEIOT
B BMAY YAOBNETBOPEHMe NoTpebHOCTel HacToAwero
BPEMEHMU, He CTaBAWMX MOA Yrpo3y XusHepeaTenb-
HOCTb 6yaYyLWNX NOKONIEHUIA.

JInuHo MHe 6nnKe Apyroe onpeaeneHune: yaosneT-
BOpeHMe NoTpebHOCTE HbIHEeLHero MOoKoNeHna ¢
NoBbILEHEM BO3MOXHOCTEN BYAyLMX MOKONEHWNA.

«YCTOMUMBOCTb» B CTPOMUHAYCTPUM NOApPasyme-
BaeT COOpYXeHWe KaK OTAeSIbHbIX 3[aHuii, Tak 1
BO3BefeHVe LefblX ropofoB, KOTOpPble MUHNMabHO
BO3/ENCTBYIOT Ha OKpY»KatoLyto cpefy (NpupoaHyto,
APXUTEKTYPHYI0, KYNbTYpPHO-UCTOPUYECKYIO), ABNA-
I0TCA SKOHOMUYECKU >KN3HECNOCOOHbIMU, COLMANbHO
cnpaBeAsiVIBbIMUA U KYNIbTYPHO 3HAUYNMbIMU.

Ecnu mbl roBoprm 06 yCTOMYMBOM Pa3BUTUN NpU-
MEHUTENIbHO K apXWTeKType W CTPOUTENbCTBY, TO
JOMmKHa 6bITb paccMoTpeHa KaxAaA W3 CoCTaB-
NALLWKMX, B TOM 4YnuC/ie CTPOUTENbCTBO KaK TaKo-
BOE M CBA3b MeXJy npoueccamum NpoeKTMpOBa-
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HUA, 3KCnNyaTauuun, yTUAM3auum 1 OKpyKatoLen
cpepoi. B pononHeHne K 3TOMY OfHOBPEMEHHO
LONXHbl 6bITb PAaCcCMOTPEHbI COLMaNbHbIE, SKOHO-
Muyeckue, MHGPaCTPYKTypHbIe U 3SKOMOrmyeckune
acnekTbl. OnpegeneHve, 4To coboi npepcTaBnser
3KOYCTONUYMBOE CTPOUTENIbCTBO, HEOAHO3HAUYHO U
3aBUCUT OT CTpaHbl, ee NoTpebHocTen, MmacwTaba,
MHOPACTPYKTYpbI U T. 4. HeKoTopble acnekTbl BKi0-
YalT CpaBHEHME TOPOACKOWM U CeNbCKOW 3acTpou-
KW, OpraHusaumio CTPOUTENbHOW WHAYCTPUU W
MCNONb30BaHWe 3AaHUN K coopyxeHun. Ha ycta-
HOBJIEHNe O6WMX MPUHLUMNOB «YyCTONYMBOroO pas-
BUTMA» N «IKOYCTOMUYMBOFO CTPOUTENbCTBA» Mpu-
MEHWUTeNIbHO K OTeYeCTBEHHbIM YCJIOBUAM B 4acT-
HOCTW, HaueneHa geatenbHocTb HIT «CM3C» u ero
Hay4yHO-meToamMyeckoi rpynnol. O6wWwmre NpUHLMNLI
«3KOYCTOMUYMBOTO CTPOUTENLCTBA» AOJIKHbI OblTb
npeanoxXeHbl KaXA0My, yyacTByloLemMy B npouecce
NPOEeKTUPOBaHUA, CTPOUTENbCTBA U SKCMNTyaTauuu,
KaK MeTofl, HeOOXOAUMBIN ANA CTPYKTYPUpPOBaHMA
uenen n obecrneyeHns ONTMMANIBHOTO pelleHus
npobnem ycTonumBocTu.

B ocHoBe co3spaBaemon Hamu Cuctembl — onpe-
feneHne KputepmeB COOTBETCTBMA 3KOYCTOMUYMBO-
CcTh. 3To mopgpasymeBaeT Hen3beKHOCTb WHTerpwu-
POBaHHOrO NPOEKTUPOBaHUA. DKCMepThl (QyANTOPbI
Cnctembl) JONMXKHbI MOAKMYATLCA K npoueccy npo-
eKTMpPOBaHMA elle Ha NpeAnpPOEKTHON cTagnu.

A B KauecTBe ob6pasua Mbl Bblbpanu HemeLKyto
cuctemy ceptudukaumm — DGNB. Bbibop o6ocHO-

BaH TeM, YTO cucTema paspaboTaHa apxuTekTopamu,
VHXeHepamu 1 KOHCTpPyKTopamu. B ee ocHoBe nexut
OLieHKa XMN3HEHHOrO LMKNa 34aHnA, COOPY>KeHNA 1n
rpagoctpouTenbHon eanHuubl. DGNB nmeet yeTkyto
HOPMaTUBHO-TEXHUYECKYIO loKa3aTeNbHyo 6a3y, oue-
HMBaeT rpagocTpoutenbHble kputepun. DGNB cospe-
MeHHa, 6eTa-Bepcumsa 3anyleHa B 2008 rogy (BREEAM
- 1990, LEED - 1998). Cctema cepTrdmKaLmm oTKpbI-
Ta 1 Nerko afanTupyeTca K KAMMaTUYeCknm, SKOHO-
MUYECKMM U COLMOKYNBTYPHbIM OCO6EHHOCTAM nto60o-
ro pervoHa.

OCHOBHbIE LIEJIU NTOCTPOEHUA CUCTEMbI
PaszpaboTtka u BHepgpeHne CucCTeMbl MOMOXET che-
naTb NPOEKTMPOBaAHUE W CTPOUTENIbCTBO SKONOMM-
yeckn 6e30MacHblX, SKOHOMUYECKU dDDEKTUBHbBIX
N COUManbHO MOJMIE3HbIX 3[4aHUIN MOBCEAHEBHON W
NOBCEMECTHOWN NPAKTMKON.

YcTaHOBMB KpUTEpUU KayecTBa W MeToAbl UX
oueHKkn, Cuctema AacT BCeM, BOBJIEYEHHbBIM B NPO-
eKTUpOBaHUe, CTPOUTENbCTBO, 3KCNayaTauuio wu
nocnegywowy yTunnsaumio npogykToB CTPOWNH-
AycTpumn, yaobHbIn Habop MHCTpPYMeHTOB, copei-
CTBYOLWWNIA:

— NOATBEPXKAEHMI0 COOTBETCTBMA CaMbIM BbICOKM
KpUTepuAM KauyecTBa;

— OLEHKE XN3HEHHOIO LKA COOPYKeHUs;

— onpeaeneHunio pecypco- n sHeprosddeKTnBHO-
cTw;

— 06BEKTUBHON OLIEHKE CTOMMOCTY HELBVXKUMOCTY;

— aKTyanusauum nHGopmaLmm 0 HELBUKUMOCTHN 1
cpefile 06UTaHNA YenoBeKa;

— co3faHuno fo6aBNeHHON CTOMMOCTM 1 NOBbILLE-
HUIO0 UHBECTULMOHHOW NPUBIIeKaTeNbHOCTY.

Cnctema JomKHa cTaTb GyHAAMEHTOM AfA NOCTPO-
eHVA NpOo3payHblX, efuHbIX, 06WEeNOHATHBIX, CoLU-
anbHO OTBETCTBEHHbIX NpPaBun GYHKLMOHNPOBAHMA
CTPOUTENbHOW UHAYCTPUN.

PA3PABOTKA CUCTEMDI

Paspabotka CucTtembl — 3agaya TUTaHMYecKas.
Heobxofvmo BoBneKkaTb B 3TOT MpoLecc Unm xoTs 6bl
B 06mMeH MHbOpMaLmel cneunanucToB MHOXeCTBa
obnacTeli yenioBeyeckom AeATENbHOCTH.

MepBble wWarn B 3TOM HanpaBieHWW CAenaHbl —
Hayanucb paboumne KoHcynbTaumm ¢ lenaptTameHToOM
Nno TeXHWYEeCKOMY perynmpoBaHuio HauunoHanbHoro
obbefnHeHnA cTpouTenen. MocTeneHHo BKJOYaeT-
cA B paboTy Begylan opraHusauma PocctaHaapTa-—
Bcepoccninckun HayuyHo-nccneaoBaTenbCKUi MHCTU-
TYT CTaHAapPTM3aumm 1 cepTrudrKaumym MaMHOCTPO-
eHunsa (BHUMHMALL). AkTneHO pabotaetr MApxA. U,
KOHEYHO, Heflb3A He OTMeTWUTb BKNah, BHOCUMbIA
EcoStandard Group.

Ha cerofHAWHWIN AeHb HayyHO-MeToAMueckas
rpynna ocyLecTBifaeT KOMMNNeKC NOAroTOBUTENbHbIX
MepOoNpPUATUI, BKNIOYAIOLWNIA:

1. CpaBHMTeNbHbIA aHanuM3 BeayLnX MUPOBBIX
cmcteMm cepTudrKaumm 3KOYCTONYMBOCTU CTPOU-
TenbCTBa.

2. CpaBHUTENbHbIN aHanu3 NpPaBuUA N NPaKTUK
apXMTEKTYPHOro npoekTupoBaHua B Poccum un
lepmaHnn.

3. AHanms cyuwecTByllWen HOPMaTUBHO-
npaBoBoi 6a3bl  (TexHWYeCKUEe pernameHThl,
Cranpgaptbol 1 CBofbl MpaBwi) CTPONMHAYCTPUH,
BblABIEHNE AOKYMEHTOB, CMOCOOGCTBYIOLMX BHe-
OPEeHMI0 NPMHUUNOB 3KOYCTONYMBOrO CTPOUTENb-
CTBa; BKJIOYEHME [JaHHbIX JOKYMEHTOB B JOKa3a-
TenbHYylo 6a3y Cucrtemsl.

4. AHanu3 pokasaTtenbHol 6a3bl cuctem DGNB
n BNB.

Hekommepueckoe napTHEPCTBO

(HM «CMN3C») 66110 0CcHOBaHO 2 ceHTA6pA 2010 roga Ha oblem cobpaHum
yupeputeneit. B cosganun HIM npuHanm yyactme: Colo3 apxMTeKTopoB
Poccnn, MocKoBCKMiA rocyapCTBEHHbIN CTPOUTENbHBIN YHUBEPCUTET,
HIM CPO «TAPXW», KNAUF, 9koCraHpapT - 'pynn, GVA SAYWER. HIM
yupexzneHo npu nogaepxke Komuteta focygapctaeHHon ymbl PO no
CTPOUTENbCTBY 1 3eMefibHbIM OTHOLWeHUAM, KomuteTa focyfapcTBeHHON
Aymbl PO no mectTHoMy camoynpasnenuto, DefilepanbHOro areHTCTBa

Mo TeXHNYECKOMY PEerynmpoBaHuIio  MeTposiornm «PocctaHaapT»,
Poccuiickoin akageMumn apxmTeKTypbl U CTpouTeNbHbIX Hayk, MApxU,
Accoumauun eBponenckoro 6mnsHeca, Poccuincko-Hemewkoi
BHelLHeToprosow nanatbl. OcHoBHOM Lenbio CoBeTa 6yaeT cosfaHne
6N1aronpUATHbLIX YCIOBUIA ANA Pa3BUTUA «3€JIEHOTO» CTPOUTENbCTBA —
3KOJIOTMYHOrO, pecypcocbeperaloLero n couranbHO OTBETCTBEHHOTO.
Mpencepatenem npasieHns efrHoOrnacHo n3bpaH pykosoanTens CoBeTa
no sKkoyctonumson apxutektype CAP, NpaKkTUKYIOWNA apXMTEKTOP
AnekcaHap Pemn3sos.

5. AHanu3 ctaHpgapToB MCO cepumn 14 000, B yacT-
HocTu ISO 14024 «DKonornyeckunii ceptupmKka».

6. Pa3paboTKy NpuHUMMNOB TeppuUTOpPUaNbHOro
30HMpoBaHUA anAa Cuctembl B COOTBETCTBUU C
FOCT 15150-69 n FOCT 15151-69.

7. Apantaumio Kputepmes KayectBa cnctembl DGNB
N pa3paboTKy KpuTepueB OLEHKW COOTBETCTBUA,
Heo6xoANMbIX U AOCTAaTOUHbIX ANA GYHKLMOHNPOBa-
HuAa Cuctembl.

8. Pa3paboTKy K yTBepxAeHue KoMmmiekca AOKY-
MEHTOB, HE06XOAMMbIX M AOCTATOUHbIX A/1A PerncTpa-
uum Cuctembl B KayecTBe cucteMbl fOOPOBOSbHOM
cepTuduKalmm.

9. Pernctpauumio Cnctembl Kak cucTembl O6POBOSIb-
Hol cepTudukaymm NOCT P.

MoMumo noprotToBUTENbHLIX PaboT MO Co3faHuio
HaumnoHanbHONM cncTemMbl, HayYHO-MeTogMYeCKas rpyn-
na paspabaTtbiBaeT KpPUTEPUM OLIEHKU COOTBETCTBUA
3KOYCTOMYMBOCTM 1A KOTTEAKHBIX MOCEKOB 11 Manos-
TaXKHOro CTpouTenbCTBa. Hauat Komnnekc paboT no see-
[EHVI0 OLieHKIN PUCKOB B CePTUDUKALINIO CTPOUTENBHbIX f
MaTepuarnos, 3Lenuin N KOHCTPYKUMA. MayT neperoso-
pbl C pAgom cybbekToB Oefepaumn No co3paHuio Tep-
pUTOpPUaNbHbLIX HOPM SKOYCTOMYMBOIO CTPOUTENLCTBA.

HayuHo-meTogmMuyeckan rpynna B cBoel aeATesnibHO-
CTV OTKpPbITa AANA BCEX 3aUHTEPECOBAHHbIX NNL, U Opra-
HU3auun. Mbl pagbl BUAETb B CBOUX PAAAX KOMMETEHT-
HbIX CMEeLMannCcToB, OCO3HAIOLMX, YTO MOAEPHM3aLMNA
Poccnn HeBO3MOXHa BHe KOHUENUMU YCTOWMYMBOrO
3Konormyeckoro passutua. M
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Mem,quapo,qule HOPMaATUBHbIE peKOMeHLaU K NO TeEMNEPATYPHbIM Harpyskam

OT MOXapoOB B 3A4aHNAX

BO3JENCTBUE JIOKAJIbHOIO MOXAPA
lpaHWuHbIE TENNOBbIE YCNOBUA BO3AENCTBUA NOKasb-
HOro Mo)apa MOryT 3aBMCETb OT COCPEAOTOYEHHON
MOXXapHOW HarpysKku, Y OHW NPeAcTaBfeHbl C TOYKM
3peHVs NajaloLLero TEMIOBOIo NOTOKA B KOHKPETHOM
MecTe 3a onpepeneHHoe BpeMms. JIoKarnbHbIN noxap
MOXeT NpoTeKaTb B cinepylolwmx popmax (cm. pasgen
6.2.2 [23]):

Moxap B OTKPbITOM 06beme, Mof MOTOMKOM (CM.
pa3gen 6.5.2 [23]).

Moxap No6mM30CTM OT MAOCKOW CTEHbI, C HaNUUU-
em (6e3) NoToNKa MM NPOMEXYTKa MEXAY CTEHOW ©
WCTOYHUKOM ropeHus (cm. pasgen 6.5.3 [23]).

Moxap no6bnusoctu oT yrna, ¢ Hanuuvem (6e3)
MOTOJIKa UM MPOMEXKYTKa MeXXAY CTEHOW Y UCTOYHU-
KOM ropeHus (cm. pasgen 6.5.4 [23]).

CpepHuin fuameTp NCTOYHUKA FOPEeHnA paccumTbl-
BaeTCA Mo ypaBHeHuo 6.5.1 [23]:

b, = [V s,
T
roe:

Deff - cpenHWIN AgUamMeTp UCTOYHMKA ropeHus (M);

L - NpOTAXEHHOCTb NCTOYHUKA ropeHna (m);

W - wmpuHa nctoyHrka ropenuma (m).

TemnepaTypa nnameHn MeHAETCA B 3aBUCUMOCTU
OT BbICOTbl. OHa OTHOCMTENIbHO MOCTOAHHA B O6MACTU
HeMpepbIBHOTO FOPEHUA Y NPUHUMAETCA 3a CPEAHIO
TemnepaTtypy nnameHun. Temnepatypa Haj A3blkamu nna-
MEHW PE3KO CHIKAETCA MO Mepe TOro, Kak yBennyvBa-
eTcsi 06beM BHELLHEro BO3AyXa, Nnonagatollero B ¢akern.
CranpapT SFPE copepXuT pacyeTHyto popmysy no Makcum-
MaJibHOM BbICOTE MMAMEHN U MaKCMMasbHbIM MOKa3aTe-
JIAM NagaloLLero Terna0BOro NOTOKa AnA KaxKaoro ciyyas
NpVBEAEHHbIX BbiLle GOpPM SIOKaNbHOro noxapa.

Cnyuvain 1. lToxxap 8 omkpeimom ob6wveme, Nood
nomoskom.

MakcrmanbHyto BbICOTY NlaMeHN Hafl KOHTPOJIbHOW
TOYKOW MOXHO paccumTaTb CleayioLwmm obpasom:

F,=H-1,02D,, +0,23(4"4,)"* (45
roe:

Fh - makcmanbHas BblCOTa NIaMeHN Hal KOHTPOJSIb-
HOW TOUKOM (Mm);

H - BbICOTa NCTOYHMKA rOPeHNA HaL KOHTPOJbHOM
TouKon (m);

Deff — cpefHuin guameTp ropeHus (m), 06ycnoBneH-
HbI ypaBHeHnem (6.5.1.1);
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q”-TennoBbigeNeHne Ha eaMHULY NOoLWaan MOBEpPX-
HOCTW NCTOYHMKA FropeHnsa (KBT/M?);

Af - nnowaab NOBEPXHOCTHOIO FOPeHNs B UCTOY-
HUKe (M?).

a)Ecwm H < F, , TO TennioBoit NOToK paeeH 120 KBT/M?,
cnefioBaTenbHO, NPOAOIKUTENIbHOCTL NOXKapa onpeae-
NIAETCA NO YPaBHEHMIO:

L o T (o)
H 2 eff \5/2
0,23

roe:
T— NPOJOMKUTENBHOCTb NoXapa (cek);

M - macca roptoyero matepumana (Kr);

AH, - 3¢deKTrBHAA TennoTa ropeHunsa (KOx/Kr);

T, — BbicOTa 06beKTa, MOABEPXKEHHOrO rOpeHuio,
W MOBEPXHOCTb, ANIA KOTOPOW BbIYNCISETCA rpa-
HUYHOe ycnoBue (v);

Deff — cpefHuin guameTp ropeHus (m), 06ycnoBneH-
HbI ypaBHeHueMm (6.5.1).

b) Ecnn H>F >0,5H, To Tennoson NOTOK paBeH
20 kBT1/M? cnemoBaTenbHO, NPOAOIIKUTENBHOCTD
noxkapa onpefensaeTca No ypaBHEHUIO:

T= % 47),
—+1,02D,,
( 2 )S/Z
0,23

roe:

T— NPOAOMKUTENBHOCTb NoXapa (cek);

M — macca roptoyero matepuana (Kr);

AH, - 3pdekTrBHaA TennoTa ropeHna (KIx/Kr);

T, — BbicOTa 06beKTa, NOABEPXKEHHOrO roOpeHuio,
WM MOBEPXHOCTb, ANA KOTOPOW BbIUNCISETCA rpa-
HUYHOe ycnoBsue (v);

Deff — cpefHuin guameTp ropeHus (m), 06ycnoBneH-
HbI ypaBHeHueMm (6.5.1).

) Ecnu H>2F , To rpaHnyHoe TenioBoe yciiosue He
MOXeT OblTb onpefeneHo No mMetopy, NpeAcTaB/ieH-
HoMy B pa3gene 6.5.2 [23].

Cnyuvain 2. loxap no6nusocmu om cmeHsl, C
Hanu4yuem (6e3) nomosika.

[paHWYHOE TennoBoe yc/oBME ANA MOBEPXHOCTU
NNOCKOro BePTUKANIbHOrO KOHCTPYKTVMBHOIO 3N1eMEH-
Ta, MPVIMbIKAIOWEro K WCTOYHWKY TFOPEHUS, MOXHO
onpeaennTb CreayoLwmm obpasom:

a) rpaHUYHOe YCNoBME TEMNOBOrO MOTOKa PaBHO
120 KBT/M%

b) NPOACIKUTENBHOCTbL NOXKapa OnpefenaeTca no
ypaBHeHWIo:

o 2 MAH) (48),

roe: A_/q"

T— NPOAOMKNTENBHOCTL NoXKapa (cek);

M - macca roptoyero matepuana (kr);

Af - nnowanb NOBEPXHOCTHOIO rOPeHNs B NCTOY-
HUKe (M2);

q"- TennosbigeneHve Ha eauHMLy nnOWaAM
NOBEPXHOCTMN NCTOUHMKA ropeHna (KBT/m>).

Cnyuan 3. lToxxap no6nuzocmu om yena, ¢ Hanu-
qyuem (6e3) nomonka.

MakcrmarbHasa BblcOTa NnamMeHn onpefenseTcs no
ypaBHeHuto:

F =H+0,03D (L'A’ )2 (49)
b ’ A psi2 !

off
roe:

Fh - MmakcManbHas BbICOTa NaMeHUN HaJ KOHTPONb-
HOW TOouKoM (M);

H - BbICOTa UCTOYHMKA FOPEHUA Haf KOHTPONbHOMN
TOUKOM (m);

Deff - cpepnHuin gpuameTp ropeHus (m), obycnosneH-
Hbll ypaBHeHuem (1);

q"- TennosblgeneHne Ha eAUHKLY NnoLaau NnoBepx-
HOCT UCTOYHVIKa ropeHmns (KBT/m?);

Af - nnowaab NOBEPXHOCTHOrO FOPeHUA B UCTOY-
HUKe (M)

a) Ecam F >T , To TennioBon NoTok paseH 120 KBT/M,
cnepfoBaTenbHO, NPOAOMKMTENbHOCTL NoXapa onpe-
OensAeTca No ypaBHeHWI0:

__ M(AH,)
(TH B H)2 5/2
(O, 03 D(W' )2 eff

(50),

roe:
T— NPOAOMKNTENBHOCTL NoXKapa (cek);
M - macca roptoyero matepuana (Kr);
AH, - 3bdekTnBHanA TennoTa ropeHuns (KOx/kr);
T, - BbicOTa 06beKTa, NOABEPXKEHHOrO FOpPeHMUIo,
UM NOBEPXHOCTb, ANIA KOTOPOW BbIUUCNAETCA rpa-
HUYHOe ycnoBue (m);

H - BblCOTa UCTOYHMKA ropeHunsa (m);

Deff — cpenHuii AnameTp ropenHuns (m).

b) Ecnm T, > F > 0,5T,, To Tenj0BoOW NOTOK paBeH
20 kB1/M? cnepoBaTenbHO, MPOAOIKUTENBbHOCTD
nokapa onpeaensaeTcs no ypaBHeHUo:

__ M@H)
(0,57, —H)" 5,

(0,03 De//‘ )2 eff
roe:

T— NPOAOMKNTENBHOCTL NoXKapa (cek);

M - macca roptoyero matepuana (kr);

AH, - addekTUBHaA TennoTa ropeHns (KIx/Kr);

T, - BblCOTa 06beKTa, NOABEPKEHHOIO FOPEHNIO, UK
NOBEPXHOCTb, ANIA KOTOPOW BbIYNCAAETCA FPaHNYHOe
ycnosue (m);
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H - BbICOTA UCTOYHUKa FOpeHMna (M);

Deff - cpegHuin grameTp ropeHus (m).

¢) Ecim F, < 0,5T,,, TO rpaHnyHOe TensoBoe ycnosue
He MoXeT ObiTb onpeAeneHo Mo MeToay, NpeacTas-
neHHoMmy B pasfene 6.5.4 [23].

JlokanbHble Mmoxapbl — MoAXoA MO pPerfnameHTy
BSEN1991-1-2 (2002).

BSEN1991-1-2 npepnaraetr npocTon nogxopg K
ornpepeneHNio TenJIoBOro BO3AENCTBUA NOKaNbHbIX
noxapos B NpunoxeHun C pernameHta BSEN1991-1-2
(2002). B 3aBMCMMOCTM OT BbICOTbI MAIAMEHN MpuMe-
HUTENIbHO K MOTOMKY MOMeLLeHMA IOKaNIbHbIA NnoXKap
MOXeT OblTb onpefeneH Kak He3HauMTenbHbIN Unun
VHTEHCUBHbIW. [nA He3HauuTenbHOro noxapa pac-
yeTHada ¢dopmyna faeTcA ANA BblUMCIEHWUA Temne-
paTypbl B ¢pakesnie Ha pa3nnyHbIX BbICOTax MO BePTU-
KanbHOWM OCY NnameHn. [nA WHTEHCMBHbIX MOXapoB
pa3paboTaHbl NPOCTble BbIKNAAKU ANA onpefeneHns
3HauyeHU TeNOBOro NOTOKa Ha MOBEPXHOCTAX, NoA-
BepeHHbIX BO3AENCTBUIO OTHA HA YPOBHEe NOTOJIKa.

Mpy nokanbHOM nokape, Kak NokasaHo Ha puc. 1,
HaMBbICWINX 3HAYEHWI TemnepaTypa [oCTuraeT Mo
ocu nnameHn. TemnepaTtypa Hag A3blkaMy NAaMeHu
pe3Ko CHMXKaeTcA Mo Mepe TOoro, Kak yBennunBaeTca
06bem BHelIHEero Bo3fyxa, nonagawouiero B daken.
PernameHT BSEN1991-1-2 copepxut pacuetHyto dop-
Myny AnA onpepeneHva Temnepatypbl dakena npwu
He3HaynTeNnbHOM NOKanbHOM Noxape. MakcmanbHas
BbICOTa NnameHun Fh paetca no cnepytoweii opmyne:

F, =-1,02D +0,01480°"° (52),
roe:

D - pmameTp noxapa (m);

Q - TennosblaeneHne noxapa (Br).

Ecnn oroHb He BO3[ENCTBYET Ha MOTONOK NMOMeLle-
HuA npu F < H, To Temnepatypa ¢akena T(z) no sep-
TUKaNbHOW OCY CUMMETPUM NNTaMEHU BbICUMNTBIBAETCA
no ¢opmyne:
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Puc. 15.
Cxema NnoKasnbHOro noxapa

Puc. 16.
Cxema He3HauNTesIbHOro
NOKanbHOro noxapa
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Puc. 17.

Bo3pelicTBue nokanbHoro
rnoapa Ha NoTonokK
rnomeLleHns

Pnc.18.

CpaBHuTeNbHbIE
XaPaKTEPUCTMKIN KPUBBIX
Temnepatypa/spemsa
Eurocode

Lie

SFPE Standard Casel
SFPE Standard Case2

! Lh

Flame oxis!—r“

7
< eiling jet

7

%/

T(z)=20+0,250*"3(z —z,)™"* <900 (53)

npu:
z, =—1,02D +5,24(10)0*"° (54),

roe:

Q_ — KOHBEKLIMOHHbIN KOMMNOHEHT TensoBblaeneHuns
(Br)nQ,=08Q;

Z — BbICOTa MO OCU NNlaMeHu (m);

Z, — YCNOBHOE MeCTOMNONOXKEHNe oK (M).

YcnoBHOE MeCTONONOXKEHNE OCY Z, 3aBUCUT OT Auna-
MeTpa noxapa D v TennosbigeneHna Q. 3T1o amnupu-
yeckoe ypaBHeHMe, BbIBeJEHHOE Ha OCHOBaHWUN OMbIT-
HbIX JaHHbIX. 3HaueHue z, MOXeT BbiTb OTpuLaTeNb-
HbIM M HaxOAMTbCA HUXE UCTOYHWKA FOpeHwus, YTo
yKa3blBaeT Ha CyLleCTBOBaHME 3aBUCMMOCTU MeXay
nnowaabio MCTOYHMKa rOPEHUs U 0CBOOOXAaloLencs
TEnnoBon 3Hepruen (cm. puc. 16).

Ecnv npw manon nnowaamn n3 NCTOYHMKA ropeHus
BbICBOGOX/IaETCA MHOTO 3HEpruu, TO 3HauyeHue z;
MOXET ObITb NONOXNUTENBHBIM, CI€[0BATENbHO, HAXO-
ONTbCA BbllLEe NUCTOYHNMKA.

Korga nokanbHbIii NoXap CTaHOBUTCA UHTEHCUBHBIM
HacTofbko, yto L, = H (cm. puc. 17), nnama HauvHa-
€T BO3[eNCTBOBaTb Ha MOTONOK nomeLleHus. MNoTonok
3acTaBnAeT niamMsA NOMEHATb HamnpaBfieHMe U pacnpo-
CTPaHATbCA FOPU3OHTANIbHO MO €ro nosepxHocTu. Ha
puc. 1 cxemaTyecKkn NoKasaHo, Kak JIoKasbHbIN NoXap
BO3[ECTBYET Ha MOTOMIOK MPU CTPYNHOM OGTeKaHUN
€ro noBepxHOCTUW. [0 Mepe TOro Kak A3bIKW NaameHu
pPacnpoCTPaHATCA B FOPU3OHTasIbHON MIOCKOCTM, OHU
OTZaloT Xap 6onee XONoAHOMY OKpY»KatoLLemMy BO3yXY,
a TaKk»Ke HenmoCcpeaCTBEHHO KOHCTPYKLUKMAM noTonka. Kak
NpaBWIIO, MAaKCMMarbHas TeMnepaTypa Habnogaercs B
OTHOCWTENbBHOW 6IM30CTH OT MOBEPXHOCTU NOTOJKA.

BSEN1991-1-2 copepXuT TONbKO pacyeTHble Gpopmy-
bl ANA1 TEMSIOBOrO MOTOKA MO MOBEPXHOCTU HA YPOBHE
MOTOJIKa, KOTOPbIE He AAl0T NPEeACTaBNEHNA O Temnepary-
pe A3bIKOB MIamMmeHU. YNpoLLeHHble NMoAXoAbl K onpegerne-
HUIIO 3TVX NMoKa3aTenel 6yayT BKpaTLE ONMCaHbl HUXE.

C yuyeTOoM xapaKTepa BO3[eNCTBMA NOKaIbHOro
nokapa Ha NoTONOK, Kak NOKa3aHo Ha pwuc. 1 (Lf > H),
NPOTAXEHHOCTb A3bIKOB MlameHu L, BbluncnseTca no
cnepytowen Gopmyne:

L, =Q2.9H(Q;) ")~ H (55),
roe:

L, — NPOTAXXEHHOCTb FOPU3OHTANbHBIX A3bIKOB (M),
3aflaHHbIX ypaBHeHueM (4);

H — pacctoaHme mexay NCTOYHUKOM 1 MOTONKOM (M);

Q,,’ - 6e3pasmepHbIN NoKasaTe/b TEMNI0BOrO NOTOKa;

Q - UHTEHCMBHOCTb TEMNJIOBOrO NOTOKa Noxapa (BT).
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Tennosoin notok /A Bt/m? Ha eavHULY nnowaan
NOBEPXHOCTM MOTOMKA, MOABEP)KEHHOW MOXapy, Ha
PacCcToAHUN I OT UCTOYHUKA FOPeHunAa onpependeTca
no popmyne:

. 100 000 anay<0,3
h = {136 300 go 121 000y pna0,3<y<1,0 (56)
15000y37 pnay>1,0
npuv
_rtH+z (57),
L,+H+z'
roe:

I — TOPU3OHTaNIbHOE PACCTOSIHNE OT BEPTUKANbHOW
OCY NSlaMeHU 10 TOYKM Ha NMOTOJIKE, iNl KOTOPOW pac-
CUMTbIBAETCA TEMJIOBON MOTOK (M);

Z' - BEPTUKAJIbHOE MOJIOXKEHUNE YCIIOBHOMO NCTOYHN-
Ka TennoTbl (M), cornacHo ypaBHeHuto (58);

D - pnametp noxapa (m).

YcnoBHOE NoNoXeHne NCTOYHUKA TemnoThl Z' faeT-
CA MO CUCTEME ypaBHEHNI:

240(Q5™%- 3 *"*) for@; <1.0

- (58)
1240 (1.0 - Q;”“J for Q) 2 1.0
npu
Q Q (59)

“1.11x10°.0%°

Pe3ynbTupytowun Tensoson NoToK hnet Ha efuHn-
Ly naowaan noBepxHOCTU MOTOMNKa, MOABEPKEHHOMN
noxapy, 3agaetca GopmMynoi:

Py = h =0, (T, = 20) - e £ ,6[(T,, +273)" = (293)*] (60),

net
roe:

a, — Ko3pdUUMEHT KOHBEKLMOHHON Tenjonepeaa-
un, (Br/m?K);

Sf - n3nyyatenbHas CNocobHOCTb NoXapa;

€, — NOBEPXHOCTHAsA n3nyuaTesnbHas CnoCO6HOCTb
KOHCTPYKTUBHOIO 3N1€MEHT];

® - KoadpdULMEHT GOopMbl 1 PACMONOKEHNA KOH-
CTPYKTUBHOTIO 3N1IEMEHTa;

T — NOBEPXHOCTHAA TemnepaTtypa KOHCTPYKTUBHO-
ro snemenTa (°C);

G - noctoAHHaa bonbumaHa (= 5,67x108 BT/m*K*);

/1 - TennoBoii NOTOK Ha eAMHULY NNOWAAN NOBEPX-
HOCTW MOTOMKA, MOABEPXKEHHOW MNOXKapy, 3aAaHHbIN
ypaBHeHuem (56).

Cnepytowme sMnMpryeckme ypaBHEHUA Ha OCHOBe
OMbITHBIX aHHbIX COCTaBMEHbI ANA TakUX rOpoYKX MaTe-
puanoB, Kak ApeBecuHa, NNacTMacCcoBble NOAAOHbI, Kap-
TOHHble KOPOOKM, MNAacTUKOBblE U3OENVs B KaPTOHHbIX
KOpOOKax, a Takke MMAKOCTU C TernsoBblgeNieHnemM oT
668 KBT 0o 98 MBT B MOMeELLEHUSIX C BbICOTOWN MOTONKA
4,6 - 15,5 M. MakcmarbHas Temneparypa niameHu, pac-
npocTtpaHaoweroca no notonky, T (°C) BbiBOANUTCA U3
CUCTEMBI:

16.9Q2/3
e forr /H<0.18

- Tno = H5 ’ 23 (61)
% forr /H >0.18

OBCYXAEHWE U PEKOMEHOAL WA
Bce nogxopbl, faHHbIe B OCHOBHbIX HOpMax (Eurocode,
SFPE Standard n ¢opmynax J1as), cunbHO oTnnyaioTca

ApYyr OT Apyra, nmo3ToMy pe3ynbTaTbl TOXe OTHIOAb
He ofMHaKoBbl. /IX faxe HenpocTo conocTaBuTb, He
ropops yxe o Bblbope Hanbonee KOHCEPBATUBHOW
METOAMKU, Y MPUUYNH TOMY HECKOMbKO:

1. Hn oguH pesynbrat (OTHOWeHUA TemnepaTypa/
Bpems)) He npeAacTaBsieH B 6Ge3pasMepHoOM BuAe.
Kpome TOro, Kaxpgbih M3 NOAXOA4OB npepgnonaraet
CBOI cobcTBEHHBIN Habop nokasaTeneit. K npumepy:
nccnefoBaHua Jlaa KacawTcAa TONbKO ABYX BUAOB
KOHCTPYKLUUN MOMELUeHUN (nerkue unu Taxkenble
maTepwuansl), SFPE pekomeHayeT dyHKUMIO Temnepa-
Typa/Bpemsa, BeCbMa OT/INYAIOLLYIOCA OT TON, KOTOPOWN
pykosogacTBytoTca Eurocode v Jlan (cm. puc. 18).

2. O6bIuHbIM fOBOAOM (MpPUCMOTpUTECH K SFPE Standard)
ABNAETCA TO, UTO OCHOBHaA LeNb MapameTpuyeckoro
MeToAa — onpefeneHne MakCManbHOW TemnepaTypsbl
rasa 1 Npojo/KMTENbHOCTM NoXapa (He KpuBaa cama
no ce6el). B Takom cnyyae NpeAcTaBiAeTCA BO3MOXKHbIM
CPaBHUTb pe3yrbTaTbl, NOSTyYeHHbIe C NPYMEHeHNeM pas-
HbIX NMOAXOAO0B. TeM He MeHee, HeKoTopble YTBEPXKAAloT,
yTO BbICBOOOXAatoLIAACA SHeprua (06nacTb Nog KPUBOW
Temnepartypa/BpemMa [O MaKCVMMasbHbIX 3HAUeHWn Tem-
nepatypbl) — TakXe HemanoBaXkHbI ¢akTop aHanu3a
HeCyLLX KOHCTPYKLWM (BO3MOXXHOE BNAHME AVHaMUYe-
CKIMX BO3AEWCTBUI Ha CUCTEMY HECYLLIMX KOHCTPYKLWN).

3. Noxap B pa3rape (Hambonee Bax<HbI Cryyvai
C TOUYKMU 3peHMA NPOEKTUPOBAHWA W aHanv3a KOH-
CTPYKUWIA) onpefenaeTca Kak CTaguA noxapa, cre-
Aylollana 3a MOMEHTOM BO3ropaHuna BO BCeM obbeme
(MakcMmanbHoe TennoBbigeneHne: BTopasa Npon3Bo-
AHaA QyHKUMM TemnepaTypa/Bpemsa paBHa Hynio).
OpHaKko, MOCKOMbKY OYHKUMM TemnepaTypa/Bpemsa
BO BCeX MpriBeieHHbIX MeTOAMKaxX He npefcTaB/ieHbl
6e3pa3mMepHbIMN NepeMeHHbIMW 1 MoKasaTenamm, He
npeAcTaBnAeTcA BO3MOXKHbIM AnddepeHUMpoBaThb n
aHanmsuposaTtb GyHKUUK, Hanpumep (28, 32).

4. Nlobas pacyeTHaa Harpy3Kka Ha HecyLye KOHCTPYK-
LMW, Hanpvmep BeTPOBaA WU celicMmMYecKas, nmeeT
BECbMa BaXHbli KOMMOHEHT: peakuMio KOHCTPYKLIMM.
Tak, MOYTM HEBO3MOXKHO OMpeAenuTb, Kakon M3 cue-
HapueB noxapa Havwbonee BepoATeH: Gonee BblCOKas
MaKCVMasibHasA TemnepaTypa npv HebGonbLIOW NPOAo-
KUTENIbHOCTU MM MEeHbLUasA MakCUManbHaa Temnepa-
Typa npu 6onbLuell ANMUTENbHOCTU NoXapa? OTBETOM Ha
JaHHbI BONPOC ByAeT XxapaKTep peakumn KOHCTPYKLUK
B KaX[OM KOHKPEeTHOM cinyuvae. Bbicokme nokasartenu
TennoBblAeneHnsi MOTYT OKa3blBaTb Oofbluee BO3fen-
CTBME Ha 6OJbLLENPONETHbIE KOHCTPYKLUM U BbICOTHbBIE
3[aH1SA, YEM Ha MaNOMNPOJIETHbIE KOHCTPYKTMBHbIE 3Me-
MEHTbI 3JaHU CPeAHEN STaXHOCTK. YBbI, NapameTpuye-
CKNe MeTOAMKN He copep»aT HMKakux KoadpduumneHTos
peakumm KOHCTPYKLMU (TONbKO TenioBble kKo3bduumeH-
Tbl: HANPYMeEP, TEMIOBON NHEPLIN).

5. Pe3ynbtaTbl MpUMeEHeHMA MNapaMeTpuyecKkux
METOAMK JOJIXKHbI 6bITb NPefiCTaBeHbl B yNPOLLEHHON
bopme, ¢ TeM YTOObI NPOEKTUPOBLLUK MOT NCMOSb30-
BaTb MX B MNOBCeAHEBHOW paboTe. K Tomy xe, ux cne-
JyeT COornacoBbiBaTb CO cneunduyeckon cnctemon
COYeTaHHbIX Harpy30K Ha KOHCTPYKLMIO (CTaTnyeckue,
OVHaMnyecKune, BeTPOoBbIe 1 T. ).
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THE ICON OF STABILITY AND
PROGRESS

Ground was broken Thursday for
Vietcombank Tower, the Ho Chi Minh
City headquarters of Vietcombank and
Pelli Clarke Pelli Architects’ first build-
ing in Vietnam. Officials from the firm,
Vietcombank, and the bank’s develop-
ment partners joined local dignitaries
for the occasion.

Vietcombank Tower expands the
bank’s presence in Ho Chi Minh City,
Vietnam'’s financial capital and its fast-
est-growing city. The 35-story tower
will be the tallest building on Me Linh
Square, a prime location on the west
bank of the Saigon River. The building
will include the bank’s flagship retail
location, bank offices, and additional
Class A office space designed to attract
international tenants.

“Pelli Clarke Pelli Architects is proud
to have designed Vietcombank's head-
quarters in Ho Chi Minh City,” said Fred
Clarke, FAIA, Senior Principal. “We have
created a strong, confident design for
a building that represents stability,
vision and progress.”

Evoking classic skyscrapers, the
building’s design is distinguished by
multiple setbacks, a celebratory crown,
and a prominent spire. Materials were
chosen to convey the stability and per-
manence appropriate to an esteemed
financial institution.

The exterior wall will incorporate
light-colored granite within vertical
metal ribs that accentuate the height
of the building. Integrated custom
lighting fixtures will illuminate the
entire tower at night. At the base of
the tower, a loggia of six granite piers
and a canopy mark the main entrance.
Adjacent to the building, a park with
walking paths, a fountain, and seating
will be open to the public.

A project of Vietcombank-Bonday-
Benthanh Joint Venture Company
Limited, the building has an estimat-
ed construction cost of $67m and is
scheduled for completion in 2013.

Pelli Clarke Pelli Architects

GRACE AND PURPOSEFULNESS
Arraya Tower, one of Kuwait's tall-
est buildings at 300 m above ground
level, takes its place beside the nearby
Kuwait Towers as an iconic building of
this leading Gulf state.

Becoming a new focal point in
the city’s new Financial District, the
Arraya centre integrates a shopping
mall, entertainments complex and
the office facilities and is ideally situ-
ated in close proximity to the nation’s
seat of government, its major financial
institutions, banks, stock exchange
and chamber of commerce, the main
ministries of government, plus a full
range of international hotels and retail
centres.

Designed by PACE and Fentress
Architects for the Salhia Real Estate
Company, the planning and detail-
ing of the tower was done in close
coordination with the Municipality’s

building and planning departments.
Conforming to the permitted floor
area ratio, the 60-storey tower, with a
gross built-up area of 62,000 sq m, was
able to combine grace of form with
functionality, with all floors providing
efficient layouts and a flexibility of
office size and design.

The height of the building optimiz-
es space at ground level, sufficient to
ensure adequate on-site parking and
circulation and efficient and safe access
to and from the bounding distribu-
tor road network. Designing and con-
structing what would be Kuwait's tallest
building brought many new challenges,
both for the architects and the respon-
sible government agencies. Safety was
high on the list of priorities, and in
cooperation with the Occupational
Safety and Health Administration and
the Kuwait Fire Service, many innova-
tive features were incorporated into
the design, including the designation
of levels 20 and 40 as evacuation floors
in the event of fire.

PACE Kuwait

REFLECTING THE PAST, PROJECT-
ING THE FUTURE

The proposed ITC Corporate Tower will
be a visual testament to the nation-
al, sustainable and innovative focus
of ITC. Standing 26 storeys tall, the
one-million-sg-ft tower will translate
the language of the region’s historic
structures and that of contemporary
technology into a LEED Platinum, for-
ward-thinking design responsive to its
environment.

Acknowledging the value of ITC's
national focus, the tower’s power-
ful presence, iconic form and the
building’s overall proportional sys-
tems design draws inspiration from
the permanence of the stone, detail
of the carvings and striking form of
Bangalore’s historic Dravidian Temples.
While drawing from the city’s culture,
the design of the ITC Corporate Tower
also responds to its natural environ-
ment, the tower is designed to be a
living, breathing organism, enhancing
the natural state of the site and the
work environment of its occupants.

A prominent green ‘lung’ of vegeta-
tion, a continuation of the site’s natural
vegetation, will grow upwards through
double and triple-height spaces at
intervals along the interior facade.
These figurative circuits of vegetation
will not only increase the quality of
office space but will create energizing
spaces for individual or group work
sessions.

The tower’s organic sense and
respect for its natural site is supported
by other prominent and sustainable
architectural features. A double-skin
system will insulate the building from
the heat of the sun and still allow the
benefit of extensive natural light. The
pyramid-inspired slope of the building
will act as a chimney, drawing breezes
through the building, while operable
windows allow the cross-ventilation
of work spaces and give the build-
ing’s occupants control of natural air
circulation. Designed to work in har-
mony with the building’s natural sur-
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roundings, the tower’s green systems
will allow the structure an enduring
relevance and value.

The layers of contextualism, sustain-
ability and innovation provide a rich
and sophisticated design for the new
ITC Corporate Tower. Drawing from
both the region’s architectural his-
tory and the future of technology, the
tower’s LEED Platinum design will pro-
vide a superior work environment for
employees and advance ITC's mission.

HKS, Inc.

DUBAI DELUXE

The Al Bateen Tower at Jumeirah Beach
will offer both luxury residential apart-
ments and 5-star hotel accommoda-
tion. Two curved towers will provide
unrivaled views of the sea and city to
its residents and guests. The tower, 30
floors dedicated to commercial space
and 54 floors to residential space, will
also provide access to business facili-
ties, upscale restaurants and shops,
luxury beach club amenities, elegantly
landscaped terraces, swimming pools,
and pristine beaches.

This project is currently the only
private residential tower approved for
construction on the main beach. The
residential tower is 734,000 sq ft and
houses 300 residential apartments.
The hotel tower is 319,000 sq ft and
includes approximately 300 rooms.
The towers’ shared podium consists
of 151,000 sq ft of space that includes
entry lobbies, a business centre, a ball-
room, restaurants, health and beach
clubs, a spa, and back-of-house spaces.
The hotel lobby offers retail space,
a bar and a cafe/lounge. There are
separate entries and lobbies for the
residences, the ballroom, the hotel and
beach club, and separate pools and fit-
ness areas for residents and guests.

Lush landscaping defines the site and
is used to soften the internal edge of
a garden wall that surrounds and pro-
tects the grounds. There are two tennis
courts, three pools for the beach club,
and one for residents. Terraced land-
scaping with water features and water-
falls are incorporated. The gardens are
enclosed on three sides and open to
the beach on the fourth. An interior
courtyard offers light and additional
gardens to interior restaurants.

TRO Jung Brannen

SOUTH SIDE STORY

Oficially opened for business in April
2010, L'Hotel Island South is the new-
est member of the Chinachem L'Hotel
Group. Located at Wong Chuck Hang
in an industrial zone on the south side
of Hong Kong Island, it is close to the
famous Ocean Park, the sandy beach
at Repulse Bay and the fishing village
named Aberdeen. Shopping is a short
journey away at bustling Causeway
Bay and Central.

The new 39-storey hotel provides
432 comfortable contemporary guest
rooms. The 13 suites and 4 grand ter-
race suites all have panoramic sea
views. The chic, cool interior design
creates a fresh and vibrant feel. The
hotel facilities include a main lobby
lounge, the LIS restaurant, a small gym,

three function rooms and an outdoor
swimming pool.

Constructed on a narrow site with
restricted access next to industrial
neighbours, the project provided
many challenges in meeting the client
brief. To the rear is a tranquil green
mountain view. To the front there is a
busy road with an elevated highway
above and low rise industrial build-
ings opposite. Vehicular access to the
hotel is from the rear but a convienient
pedestrian access from the front is
provided.

To make best use of the levels, the
entrance forecourt, the restaurant and
the reception lobby all face the elevat-
ed highway and industrial buildings
telling passersby via the glazed front-
age: ‘this is new, contributing some-
thing different to the neighbourhood'.

The hotel rooms are orientated to
the mountain and sea views with the
windows following the patterns and
rhythms of the nearby industrial units.
A reuse / recycle theme is used for the
major interior artwork. In the short
time L'Hotel Island South has been
open it has become a very popular
venue enhancing the neighbourhood.

Chinachem Group

CATCHING THE WAVE...

In a single sweeping gesture, the
‘wave’ gathers the multitude of pub-
lic and private spaces within the new
hotel into a seamless composition,
immediately iconic against the recti-
linear skyline of Mumbai. This graceful
arc also echoes the form of multiple
bays that make up the city’s western
edge, and makes visual reference to
the new Sea Link Bridge adjacent to
the site.

At the trough of the wave along
its western and southern edges is a
cascade of terraces and decks, which
extend the outdoor event spaces
of the hotel into the foreshore area
and connect them to the sea’s edge
beyond. Within its generous base,
lobbies, banquet spaces, restaurants
and retail functions surround a rising
sky lit atrium. The arc of the wave
rises towards the north end of the site,
offering the rooms within dramatic
city and sea views, and also preserving
views from Taj Lands End.

At mid-height are hotel guest suites,
above these are articulated private
residences with spectacular views and
windswept verandahs that create a
distinguished termination point at the
crest. Rather than being composed of
a set of facades, the hotel is expressed
as a refined volume shaped by par-
allel fins which rise, fall, bend and
extend to encompass multiple spa-
tial experiences. From this rhythmic
form, entrances are carved, canopies
and terraces extended, public spaces
revealed, and sea views framed.

The arrangement of the fins is
responsive to solar direction - fins
run vertically along the east and west
facades and horizontally along the
south facade, protecting the building
from direct sunlight. A complementary
architectural expression is extended
to the eastern side of the project, to

swath the existing Taj Lands End hotel
and its expansion so that both hotels
read together as a single, elegant com-
position.

Yazdani Studio of Cannon Design

BRINGING THE MED OVERSEAS
Mediterranean vernacular has devel-
oped all around the coast of the
Mediterranean basin from the towns
and villages of Morocco, Tunisia,
Greece, Italy and Spain. Mont’ Kiara
was conceived to capture the romance
of renowned Mediterranean archi-
tecture but keeping the simplicity of
modern architectural thinking.

The basis of the concept is to integrate
asprawling staggered form of rising tiers,
‘growing’ out of the ground to the upper
tiers, just like the tiered Mediterranean
houses with deep windows which pro-
vide shade from the direct sunlight, suit-
able for the local tropical weather.

A three-dimensionally changing
unit provides bridges linking the inter-
nal and outdoor space creating an
exciting play of vertical and horizon-
tal interface of terraces, gardens and
deck. The orientation and the design
layout are deliberately sited diagonally
to avoid the direct east-west sun and
at the same time avoid the monoto-
nous long stretch of linear develop-
ment, creating a more interesting and
sculptural facade. Each apartment is
well articulated and juxtaposed with
cross ventilation throughout the year
and for some they can also enjoy sun-
rise and sunset in the comfort of their
living spaces.

The design has consciously played on
the hierarchy of vertical and horizontal
elements to create a seamless transition
between the building and the external
environment. The design attempts to
capture the flow of the internal with the
external spaces, thereby allowing a sense
of flow from the units into the decks and
garden spaces. Like the Mediterranean
architecture that inspired it, Mont’ Kiara
has a constant juxtaposing of strong
natural forms that is both elegant and
sculptural. The varied spaces and forms
produce a complex and visually stun-
ning development that fits naturally into
the landscape and ambience of Mont’
Kiara.

International Design Studio Pte Ltd

CITY OF DREAMS

Hotel towers rise from a domed casino
podium each with their own identity
and architectural message. Through
four complimentary forms and distinct
glass types, a water theme defines the
City of Dreams.

Hard Rock is iconic in its own way;
playful, young and appearing as a glass
cylinder, a series of curved octagons
cantilever beyond the skin. These bands
gradually rotate and spiral to create
a movement and shadow effect that
twists along the vertical eyebrows. This
movement makes the cylindrical shape
appear as a water spout, a flowing water
cascade. These elements provide a 3D
sculpture that appears to move both
vertically and horizontally, resulting in a
simple yet complex, fun yet interesting,
and architectural yet theatrical tower.

Grand Hyatt Tower-1 rises to create
a vertical flowing movement with an
array of fins projecting from the skin
and undulating across the fagade and
the curved ends of the buildings form.
Grand Hyatt Tower-2 compliments
the composition of Tower-1 with an
implied horizontal movement. The
roof parapet and main lobby soffit
profile curves across the length of the
building in a wave-like form.

The elliptical Crown Hotel rises up
through an expansive series of reflec-
tive pools and water features helping
to define the projects frontage. The
building’s pure curved fagade is inter-
rupted by a series of long vertical fins,
each breaking up as they descend,
creating a cascade effect as the facade
disappears into the water at its base.

Arquitectonica

CENTURY-LONG VERTICAL MOTION
KONE is the multi-industry engineer-
ing and manufacturing company,
which mainstay products are eleva-
tors and escalators. Creation of inno-
vative, safe and cost effective solu-
tions turned the establishment into
a world industrial leader ensuring the
highest comfort of vertical passenger
circulation throughout its century-
long history. KONE has operated in
Russia since 1935.

During the last 100 years KONE had
made a long journey before becom-
ing the leading international elevator
and escalator practice. Started-up as a
small machine shop in the outskirts of
Helsinki it transformed into a corpora-
tion with annual sales of nearly 5 billon
euro and 34,000 headcount all over
the world. Today this is the pre-emi-
nent industrial leader, which asserted
itself as a major global market player
steadily strengthening its competitive
advantage.

“All over its history the KONE dis-
played its adaptability within ever-
changing conditions taking new
opportunities. Nowadays, the princi-
pal trends determining further social
development are urbanization, age-
ing of population and growing impor-
tance of safety requirements, and
henceforth these tendencies are likely
to became even more dramatic”, states
Matti Alahuhta the President & CEO of
KONE Corporation. “Economically fea-
sible solutions, which ensure energy
effectiveness and high-performance
passenger traffic, are the KONE's con-
tribution to sustainable urban devel-
opment”.

The KONE Russia offers the entire
scope of services: consulting, deliv-
ery, installation of elevators, escala-
tors and travolators, maintenance,
upgrading and spares backup. There
are rep offices in Moscow, Saint
Petersburg, Yekaterinburg, Ufa, Sochi
and Vladivostok, and the company’s
distributor and partner networks cov-
ers all Russian regions. The local staff
is more than 750 employees.

“KONE is the international leader
offering to our clients the solutions,
which ensure troubleproof passenger
and freight traffic within buildings and
facilities”, says Maaret Heiskari, the GM

of KONE Russia. “Our commitment to
meeting the needs of our clients is
apparent in all our solutions. We pro-
vide client support at each stage of the
process, including design, manufactur-
ing and installation up to maintenance
and upgrading”.

KONE

THE LURCHING TOWERS

Right now the construction of the
Bella Sky hotel in Copenhagen is the
largest building site in Denmark, with
work well on target for completion
in 6 months time. Visually the hotel
will be characterized by the two lean-
ing towers, creating a spectacular and
unspoiled view over the surround-
ing green meadows, the sea and the
Copenhagen skyline.

The two towers incline 15 degrees
- by comparison the leaning tower in
Pisa leans at an angle of 3.97 degrees -
amounting to a staggering 20m slope
difference between the ground and
top floor. In order to accommodate
such working conditions special fitters
were trained to abseil down the build-
ing to mount the facade. The unique
design creates diversity at almost every
floor level and thereby challenges the
scopes for conventional construction.

Inside the hotel will accommo-
date the luxurious feel of a four star
hotel with interior inspired by the
Scandinavian design tradition. Due to
the complex architecture hotel guests
will find more than 200 room vari-
ants, which contribute to creating an
individual, exclusive and warm atmo-
sphere.

Accommodating 814 rooms, 32 con-
ference rooms, 3 restaurants, lounge,
a sky bar and an 850 sq m wellness
centre. The 42,000 sqg m hotel will meet
the wishes of a much needed exten-
sion to the Bella Centre Conference
facilities and provide Copenhagen
with a unique venue to host large
international events in the future. The
four star Bella Sky Hotel will open in
May 2011.

3XN architects

THE MEXICO CITY BOOMERANG
Due to the redesign and recovery
of the historic centre of Mexico City,
the area of Paseo de la Reforma re-
emerges as a beautiful commercial,
cultural and historic avenue of the
metropolis. Mexican design firm
Migdal Arquitectos has completed a
42,200 sq m residential development
in Reforma - Plaza Residences.

The building is flanked by two cul-
tural landmarks that enroot it with the
historic past of the area, the Monument
to Columbus and the Monument to
the Revolution. The shape of the build-
ing has been designed to give richness
and movement to the urban context.

In response to the Columbus traf-
fic circle, the building, with its glass
interior facade, is erected in the shape
of a boomerang, creating a concave
interior space. This concave shape
opens up and embraces the majes-
tic traffic circle, integrating it into
its concept. The boomerang shape
draws out from a long linear element

which constringes into the plot with
the intention of presenting a con-
siderable unfolding facade towards
Reforma.

The building is an abstract entity;
its principal facade presents itself as a
smooth-skinned glass curtain, permit-
ting, at a glance, the loss of perception
of the building’s floors. The building’s
skin is accentuated with randomly
placed aluminium mullions, which
control the effect of the sun, while cre-
ating an interesting effect of light and
shadow in the concave shape.

The apartment tower is divided into
two zones, both with independent
access and lobbies, with apartments
and suites ranging between 60 and
170 sq m, 4 basement parking lots,
common areas for the apartments and
a commercial ground floor.

The building accommodates a busi-
ness centre, fitness centre, projection
room, swimming pool with a bird’s-
eye view of Reforma; a kid's club,
lounge, events hall, parking lot, com-
mon open-air plaza.

Migdal Arquitectos

POWER EFFICIENT BUSINESS
CENTRE

A ground-breaking ceremony has been
held for VietinBank Business Centre,
Foster + Partners’ first project in
Vietnam. Bringing together the Bank's
headquarters, conference, hotel and
leisure facilities, the landmark towers
are strategically located between cen-
tral Hanoi and the airport, demonstrat-
ing the emergence of Vietham as an
international financial centre.

The 300,000 sq m mixed-use devel-
opment comprises two towers, con-
nected by a 7 storey podium building
containing conference facilities, lux-
ury shops, cafes and restaurants and
topped by roof top gardens. The taller
tower - at 68 storeys - will provide an
energy efficient new headquarters for
VietinBank, one of Vietnam’s largest
banking groups. The second - 48 sto-
rey tower - will house a five-star hotel,
spa and serviced apartments.

The scheme has a progressive envi-
ronmental agenda and is designed to
mitigate the effects of the area’s high
levels of humidity using a low-energy,
desiccant wheel. The system draws in
humidity, separating the water from
the atmosphere and exhaling hot,
dry air, which can then be cooled by
ground water and released back into
the buildings. A serrated facade, made
up of projecting fins at 4.5m intervals,
provides both shade and a unit of mea-
surement for cellular offices around
the perimeter of the floor plate.

Mouzhan Majidi, Chief Executive
of Foster + Partners, remarked: “This
is an exciting moment for the prac-
tice, as we break ground on our first
project in Vietnam. Our design is a
sustainable response to the climate
and traditions of Hanoi and the tower
will have an important symbolic pres-
ence - VietinBank will rise above the
surrounding buildings to be one of the
first landmarks you see at the gateway
to the city.”

Foster + Partners
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THE FLAGSHIP OF PERESTROIKA
Landmark East is a ‘Grade-A’ high-
rise, two-tower office development
that rises from a dense urban site in
the Kwun Tong district of Hong Kong.
Kwun Tong, historically an industrial
and light manufacturing district sup-
porting the old Kai Tak airport, is in
the process of urban regeneration and
Landmark East is the flagship proj-
ect leading the process. The slender
rectilinear slabs that form the tower
volumes are derived from the long
narrow plot. The towers respond to the
site, rising above the adjacent build-
ings in a slender, elegantly moving
motion reminiscent of bamboo sway-
ing gently in the wind.

The idea was to differentiate the
buildings from the static neighbour-
hood in creating a dynamic form that
clearly defines the towers from their
surroundings. The rectangular floor
plates of both towers provide efficien-
cy and allow side cores to the north.
This in turn orientates the office floors
to the south, taking advantage of the
privileged views of Victoria Harbour
and Hong Kong Island beyond. The
orthogonal tower forms have been
segmented in section creating a series
of interlocking parallelogram slabs.
This arrangement emphasizes the
sensation of movement and conveys
lightness to the towers, forming a
strong, dramatic, unified identity for
the development. A brisole system has
been applied to the facades, which
articulates the building form and pro-
vides solar shading.

Horizontal fins to the south facade
provide high-level sun shading protec-
tion; vertical fins on the narrow east
and west elevations alleviate low-level
horizontal shading protection. An
energy efficient VAV system supplies
air-conditioning to the project and
rainwater is harvested for use in the
landscape irrigation system. These and
other sustainable components within
the design have assisted in obtaining a
Provisional Platinum BREEAM award.

Arquitectonica

THE HEIGHT OF SUSTAINABILITY
Theresults of the International Highrise
Award (IHA) have been decided: ‘The
Met’, a high-rise apartment building in
Bangkok, Thailand, has won the prize,
worth EUR 50,000, for the world’s
most innovative high-rise. Wong Mun
Summ, co-owner of the architecture
firm WOHA in Singapore, accepted the
symbolic prize statuette at an official
ceremony in Frankfurt’s Paulskirche.
At a height of 230 meters, ‘The Met’
(design planning: WOHA, Singapore,
associated  architects: Tandem
Architects, Bangkok) strikes an innova-
tive green note at the heart of Sathorn,
a tightly-packed inner-city district of
Bangkok. Boasting balconies covered
in greenery on the outside of the build-
ing and free areas cut crosswise into
the body of the building, this high-rise
stands out for its great transparency.
All 370 apartments enjoy light and air
from all sides, allowing for particularly
sustainable living conditions in this
tropical region without recourse to

air conditioning. Extremely efficient
both ecologically and in economic
terms, the jury expects this structure
“to prove ground-breaking on a global
scale in the search for innovative local
approaches to design.”

Alongside this year’s winner, the
remaining four finalist buildings were
also commended and the special
award for technological innovation
presented.

Commendation certificates were
awarded to the 262-meter high-rise
apartment building Aqua Tower
(Chicago) by Studio Gang (Chicago),
the 828-meter Burj Khalifa (Dubai)
by SOM (Chicago), the 492-meter
Shanghai World Financial Center
(Shanghai) by KPF (New York) and the
203-meter vocational school center
Tokyo Mode Gakuen Cocoon Tower
(Tokyo) by Tange Associates (Tokyo).

Burj Khalifa in Dubai by SOM, cur-
rently the tallest high-rise in the world,
and one of the finalists for the IHA
2010, was honored with a special com-
mendation for technological innova-
tion in view of the numerous inno-
vations it demonstrates in the field
of building construction and elevator
technology. In the jury’s opinion, in
future, both will exert a major influ-
ence on high-rise construction.

The exhibition “Best Highrises -
International Highrise Award 2010”
will be staging from 6 November 2010
through 16 January 2011 in a neighbor-
ing museum, Museum fiir Angewandte
Kunst Frankfurt, honors the prize-win-
ner along with the other four finalists,
and presents the broad spectrum of
the total of 27 nominated projects.

International Highrise Award 2010

IN LINE WITH CORPORATE
TRADITIONS

In November the Chicago office of
Skidmore, Owings & Merrill LLP (SOM),
along with Seddiqgi & Sons Investment
and Dubai Contracting Company
LLC, celebrated the inauguration of
the Rolex Tower, a 59-story mixed use
tower located on Dubai’s prestigious
Sheik Zayed Road. Rolex Tower is the
second tower to be completed by SOM
this year along with the world’s tallest
building, Burj Khalifa, also located in
Dubai.

George Efstathiou, SOM’s Managing
Partner for both Rolex Tower and Burj
Khalifa, attended the opening in Dubai
and stated “We are very proud to be
associated with a client who shares our
philosophy of simplicity and purity of
design. The building epitomizes the
classic design elegance of the icon-
ic timepiece that shares the tower’s
name.”

Rolex Tower contains 30 floors of
office space, 25 floors of residential
apartments and is capped with two
exclusive residential penthouses one
of which has a private pool on the 57th
level. Behind the tower, a 9-story park-
ing garage and entrance plaza leading
to the tower’s lobby provides easy
access to the tower. The building’s
design, which features a glass curtain
wall, embodies a sense of understat-
ed elegance amongst the exuberant
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context of Sheikh Zayed Road. The
size of the site dictated the design of
the Rolex Tower along with its close
proximity to adjacent buildings. The
SOM architects addressed the site by
stacking the offices, residential units
and amenities, creating a refined
columnar shape. The luxurious ground
floor lobby and mezzanine will house
a variety of upscale retail facilities.
The lobby also includes an art installa-
tion by James Clar called Soundwave,
a dynamic sculpture made of stain-
less steel that hangs in the lobby of
the building, derived from the artist
recording his own voice, saying “Rolex
Tower”.

The buildingis veiled ina curtain wall
of high performance, patterned green
glass which fades as it ascends, further
expressing the height of the tower.
Architects chose this specific glass
to respond to the building’s desert
location. In the bright Dubai sunlight,
Rolex Tower sheathed in glass, appears
to shimmer like a desert mirage. With
two setbacks as sky terraces, the three
tiered massing reflects the change of
uses in the program - office, residen-
tial and amenity - creating a unique
presence on the skyline.

“Rolex Tower continues SOM'’s com-
mitment to quality and high design
standards for planning cities and
incorporating buildings into these
cities,” said Peter Ruggiero, the SOM
Design Partner for the project. “Like
a symphony, buildings play a roles in
cities much like musicians who come
together to perform a piece of music.
Every participant is equally as impor-
tant and when in unison, the overall
effect is quite beautiful.  Similarly,
Rolex Tower clarifies this urban vision
by fitting seamlessly into Dubai’s cit-
yscape through classic and elegant
design”.

Through its tasteful elegance and
quiet minimalism, Rolex Tower contin-
ues SOM'’s tradition of lofty standards
for high end development throughout
the Middle East and beyond.

SOM

UNPRETENTIOUS LUXURY

Dubarch completes new office build-
ing in Dubai designed to break the
mould of the bulky, inefficient office
block. The architectural concept of the
building revolves around the idea of a
modern and innovative form. A simple
and pure rectilinear form, sliced longi-
tudinally to further reduce the bulk of
the volume and introduce the impres-
sion of the two sleek and tall towers
conforming to the long foot print of
the plot. The building is then further
delineated by exposing and projecting
edges of the floor slab in a staggered
pattern to add to the aesthetics of this
simple form. The building is envel-
oped by insulating glass units offering
double glazing to achieve the required
heat and noise insulation. The glass
colour is carefully selected to match
the modern form of the building and
offers a stark contrast to the surround-
ing environment and stands out to be
unmistakable landmark building.

This simplicity of form is carried out

in every aspect of design. Approaching
the building from the street side, the
two towers descend to ground and
land within a shallow reflective pool
of water where a bridge transfers the
visitors from the streetscape and wel-
comes them to the tranquility and
simplicity of the edifice. The lobby is a
simple serene hall with an impressing
high ceiling. The lift lobbies and com-
mon areas, all follow the same simple
approach and are carefully detailed
with a few rich natural materials and
accessories to offer simple but intellec-
tual luxury. The building functions are
also meant to be straight forward and
simple and avoid unnecessary compli-
cations. This is evident in both pedes-
trian and vehicular ease of access to
the building. The ground floor parking
is dedicated to the visitors and offers
a convenient approach to lobbies and
retail areas on both sides of the build-
ing and to the lift lobbies. The tenants
parking are on two basement floors
and four upper level podiums serviced
by a simple and practical service ramp
at each end. The access to the lift
lobbies is conveniently possible from
every floor.

There are a few lakeside loft offices
available and can offer a great live
work experience to their VIP tenants.
Other facilities of the building include
a gym and a restaurant on the top of
the building in addition to the prom-
enade and street level cafes and shops
which are carefully selected by the
property managers to offer every con-
venience to the tenants in the office
above. The building is going to offer
the latest in high technology, which
is the forte of developer, and offer
world class communications and con-
veniences to its tenants.

The 2 levels of basement are dedicat-
ed for the building users, the ground
level serves the pedestrian and the
retail spaces. There are four podium
levels dedicated for office spaces. The
podium roof adds parking spaces for
the users.

Dubarch

HISTORY
The Korean
Architectural

Look-and-feel
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MVRDV

Korea is a country with
rich and dramatic history.
Butitis less reflected in
the national architecture
in comparison with neigh-
bouring China and Japan,
and it’s quite explicable.
Firstly, originally the tra-
ditional Korean dwelling
was not longeval. Houses
with wooden framing
and thin partitions in hot
and humid climate soon

become unfit for use.
Secondly, local idiosyn-
crasy to the periods of
colonial dependence made
the architecture of the late
19th and early 20th centu-
ries unwelcome.

Therefore, old buildings were
demolished ruthlessly at any occasion
to derive profit from erection of taller
structures at the same site. And, thirdly,
growing of urban population together
with the same economic concerns con-
tributed to accelerated refreshment of
local urban habitat. The joint impact of
all these factors constituted the pres-
ent skylines of modern South Korean
cities only by 1980s and most of them
keep on changing intensively. It is not
surprising that urban overcrowding an
commitment to contemporary archi-
tectural stylistics urge the cities of the
ROC to accept new high-rise entries.

The centuries-old Korean capital,
Seoul, is the main megacity and the
focus of tall development. In 2007
its population was over 10 million of
inhabitants. Its present silhouette is
formed by a chain of high-rise tow-
ers sitting mostly along the Hang
River waterfront dividing the city into
two parts. 41 km of the river’s curves
run throughout Seoul, Its banks are
connected by 23 bridges, which are
the most interesting examples of
contemporary engineering thought.
The northern districts are known as
historic and cultural part of the city
featuring royal palaces and ancient
city walls and gates, whilst the south-
ern boroughs form the downtown.
However, the new structures spring up
within both parts of the South Korean
capital.

There’s still no domestic traditions
build for centuries to come, that’s why
so far the architectural appearance of
the capital is being altered dramatical-
ly with enviable regularity. However,
unfortunately, trying to get rid from
the colonial past Koreans now and
then methodically demolish the build-
ings of that period, including iconic
historic structures of the late 19th and
early 20th centuries. The latest scan-
dalous event was dismantling of the
National Museum building erected
in 1916, where during the period of
Japanese dominion was the governor-
general’s residence. As a result, the
only features left from that time are
Railway Station (1925), City Hall (1926)
and Shinsegae Mall.

Even major residential complexes
here were originally to be operated for
only a few decades. Therefore, demoli-
tion of many buildings is often urged
by real technical concerns, but not
just changing tastes or needs of the
owner. As a result of this approach any
of residential district in Seoul may be
completely redeveloped after 15-20
years. That's why, if necessary, Korea
promptly and easily erects new tall
buildings and homes.

The Mount Namsan in the heart
of Seoul house on its top the spec-
tacular botanic garden with numer-
ous water features, the library building

and Seoul Tower, which are accessible
only by cableway. One of the most
dramatic sights of the recet time is the
World Trade Center Seoul comprising
55-storey Trade Tower, Convention and
Exhibition Centre, underground shop-
ping mall and magnificent aquarium.
The complex also includes numerous
restaurants and cafes, the event area
and multiplex of 16 showing rooms.

One of the main Seoul landmarks
is 63-storey Yuksam Building, clad
with glass panels of warm goldish
color. Today it is the tallest domestic
office building with an observation
deck. Besides the principal function it
houses shopping center, restaurants
and cinema. The gorgeous aquarium
also located within the tower featur-
ing tropical river and sea fauna is very
popular. Another opportunity to enjoy
the cityscape is the observation deck
of Seoul Tower.

Recently, South Korea authorities
have uttered and generally approved
the concept of Seoul metropoli-
tan area, including the fellow towns
with developed urban infrastructure.
Despite the present temporary down-
turn in the global economy, much
of Korean major developments are
underway.

For example, one of the satellite
towns, Gwanggyo, is being built 35
kilometers away from Seoul. It is obvi-
ous that each city should have its
core - the focus of urban power. Here
there will be two of them. The design
competition for this project was won
the Dutch design company MVRDV.
The sustainable concept of Gwanggyo
Power Centre encompasses seven
buildings with vertical landscaping -
the man-made green hills, the tallest
of which is 28 floors tall. These struc-
tures resembling cave stalagmites are
composed in akind of a circle.

The Gwanggyo high-rises will have
extensive landscaped terraces and
roofs. All buildings are to be equipped
with hi-tech ventilation systems and
air and water reclamation plants. But
the main thing is that all these solu-
tions also contribute to more privacy
of residential areas, which is especially
important, because the estimated
population of so dense a development
is 77,000 of inhabitants!

The complex offers a variety of
functions: condominium and leased
apartments, office towers and shop-
ping malls, cultural and educational
amenities, as well as extensive recre-
ational area.

Almost all units of the complex
contain public spaces facing the rest
of the town. The project provides par-
ticular convenience of spatial interface
between separate buildings of the
complex, as well as advanced natural
ventilation and lighting. Improvement
of the site includes an artificial lake
and landscaped surfaces of the “hills”,
really transform the development
into green urban oasis. This project
is being developed by consortium
lead by Daewoo in collaboration with
local architectural firm DA Group,
MEP is being designed by renowned
UK-based Arup. The overall residential

area is approximately 200 thousand sq.
m, the equal share will be assigned for
cultural, recreational and educational
establishments, another 200 thousand
sq. m. are planned for parking and
about 48 thousand sg. m. - for offices.
Implementation is scheduled for 2011.

Perhaps, the most iconic of exist-
ing Seoul skyscrapers, and the most
renowned Korean tall building, is the
island-based Yuksam Building. Its
height is 249 meters, which was the
Asian record for Asia, when after 5-year
construction it was completed in 1985.
One of the most stunning observato-
ries in the cities is located at its apex.
Its 60-storeyed superstructure is bot-
tomed by three levels below grade
with retail outlets, Imax multiplex and
63 Sea World Aquarium.

The world famous Skidmore, Owings &
Merrill LLP (SOM) made the architectural
design of the building. In the new cen-
tury this company was commissioned
to design some more tall landmarks for
South Korean capital. Their Digital Media
City has become the second Super
Tower in Seoul after the Yuksam. The
new building will be used primarily as
a center of modern digital technology.
This glass skyscraper is going to reinvent
the overall city skyline.

Keeping in mind the inherent Korean
trend to ceaseless development and
renewal of urban habitat it is partic-
ularly interesting to overview those
numerous large-scale local projects.
Despite the current economic hard-
ship, the Korean projects are much
more likely to be realized than some-
how futuristic concepts for most of the
neighboring countries.

One of such impressive examples
of complex high-rise developments is
the long-term Eunpong master plan.
This commercial complex designed
by DeStefano + Partners sits in the
northern part of Seoul surrounded by
woodlands. The three towers will be
erected at one sides of rather nar-
row rectangular plot, and one more
high-rise building is planned for the
opposite edge of the site. The entire
composition is connected by smoothly
curved low-rise volumes shaping the
diagonal in between.

The authors of the project intend
to contribute the general urban sys-
tem paying attention to facilitating
of public conveyances and pedestrian
transitions. An interesting futuristic
research is proposed for the Yongsan-
gu business district. Now the Seoul
downtown is located on Yeouido
island overlooking the Han River. It’s
obvious that soon it will spread further
to the north. Yongsang Development
presented its vision of this develop-
ment within the competition Dream
Hub design in spring, 20009.

This project presumes erection
of a perfect “tall bunch” of featur-
ing the structures of varied height
and configuration - over 15 towers
in toto - around the main skyscraper
dominating the area. The location
is pretty picturesque: The tower are
grouped on both banks of the river
around the existing architectural focus
on the island with a supertall tower

in its heart, which, in the opinion of
architects, should look great against
the background of both water sur-
face and cityscape. Arquitectonica is
designing for the same district the
new International Financial Centre,
(IFQ). This combination of four prisms
with corners clipped at upper third of
their elevations of similar aesthetics.
Ground floors are also designed using
the same stylistics. The towers stand-
ing at various angles to each other
form an extensive easily accessible
plaza reinforcing the linkage of the
new development with the surround-
ing housing. It is planned that the first
phase of this mixed-use complex will
be completed this year.

It should be noted that famous mas-
ters of contemporary architecture are
normally eager to participate in devel-
opment of Korean cities. Most of the
major projects either were originally
created by foreign specialists or in
close cooperation with local Korean
architectural companies.

One of large-scale works of recent
years reinventing the urban landscape
is Dominique Perrault’s EWHA Womans
University Campus. In contrast to high-
rises of such international practices
as SOM, KPF or Foster + Partners this
French architect created a high-perfor-
mance horizontal scheme successfully
fitted into its environment employing
the most advanced landscape design
techniques.

Another recent unconventional
Seoul structure is the Kumho Asiana
Main Tower by Samoo Architects.
Construction of this high-rise building
was completed in 2008. Its smooth
shape experesses the traditional
Korean aesthetic concepts. At the
same time it features the state-of-the-
art video installation employing “Land
and Light” motifs.

The popular Asian twin tower motifis
promoted in South Korea Kim's Towers
designed by ArchitectenConsort with
respect to cutting-edge architectur-
al achievements. The design makes
maximum use of natural lighting and
ventilation. Undulating facade gives
the ensemble its unique dynamic
appearance.

Gensler's Naru Tower assigned for
Seoul was the winning unbuilt proj-
ect of prestigious WAN 2009 Awards.
Naru Tower was set to become an
international icon that marks Seoul
as the next up and coming global
metropolis. It reflects both the rich his-
tory and bright future of Seoul, which
defines itself as a city of technology
and innovation. Naru Tower reflects
the importance of the Han River to
Seoul by drawing from the imagery of
a traditional Korean sail. The form is
created by over sizing the mechanical
floors the ‘stretching’ the glass like a
sail over this frame. Its regularly spaced
mechanical floors vary in size, provid-
ing the vertical frame over which the
exterior facade is stretched in taught
but delicate curves like a sail. The inter-
stitial volumes create dynamic, mul-
tilevel atrium spaces filled with lush
vertical gardens that are the symbol of
the Naru Tower’s stamina.
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Apparently, concerning general
trend toward upgrading of living envi-
ronment the Korean high-rise industry
expands beyond the capital’s boundar-
ies. Today, there’s much fun in Korean
cities about the tall race. Several large
architectural and engineering com-
panies are busy creating skyscrapers
taller than 500 m. A variety of new
high-rise buildings are springing up in
the port cities like Pusan, Inchon and
ancient Gyeongju.

Instead of following the typical
office tower template for a segregated
tower/podium/landscape hierarchy,
the Korean Electric Power Corporation
Headquarters for Naju inverts the nor-
mative scheme to create a polycentric
organisation with an open civic space
at the heart of the site. The sloped
green roofs of the podium integrate
with the landscape. This topographi-
cal strategy forms valleys that channel
light and enhance air circulation while
creating pedestrian friendly connec-
tions.

A helical atrium extends from
the central plaza and moves up the
29-storey tower and increases venti-
lation, natural light, and views. This
atrium buffers the office space from
harsh weather conditions and natu-
rally ventilates the building during
mild weather. Sun shading devices
are unique on each side of the tower
and a north side moss catch system
naturally insulates the building. Solar
collectors of the building skin system
and of the solar field harvest the sun’s
energy while daylight sensors and
smart control systems reduce energy
waste.

Perhaps the most interesting city
after the capital in terms of contempo-
rary architecture is Busan. It is located
on the southeastern extremity of the
Korean Peninsula at the Korean Strait
waterfront. Today it is the largest port
in South Korea and the second larg-
est city in the country with almost
four million population. The city hosts
the largest in Asia Pusan International
Film Festival, and the world’s largest
Shinsegae Centum City retail mall is
also located here. Busan is booming,
and new modern structures are rap-
idly shifting its silhouette. Affection
for everything “the very best” is also
expressed in crying for the 510 m tall
megastructure of 100 storeys - the
Busan Lotte World Tower.. In 2013,
when construction is completed, this
tower will be inscribed on the list of
the highest skyscrapers of the region
and even worldwide.

South Korea’s also plans for Incheon
areamongst the most ambitious on the
planet with a whole host of skyscrap-
ers and new urban neighbourhoods
planned in and around burgeoning
city on the islands of KangHwa and
OnlJin-gun.

The joint design by Foster +
Partners, PHA, and Mobility in Chain,
has won a competition to masterplan
the latest expansion of the Incheon
Free Economic Zone set around a
300 square kilometre area connected
by a snaking central transport artery
with light rapid transit systems and

new housing built off it to accom-
modate 350,000 people - a massive
increase on the 35,000 who currently
live there.

Providing employment will be a
host of new green industries with a
particular emphasis on the manufac-
turing of solar panels and wind tur-
bines, something that is becoming
a real growth industry with current
demand outstripping supply. The area
is intended to be self sufficient too so
alternative forms of power are pro-
posed to provide electricity including
biomass generators, and roofs fitted
with hydroponic technology.

Inspiring the design from Foster
+ Partners is Korean agriculture that
currently dominates the area with
the architects retaining many of the
existing irrigation channels and using
green roofs on the buildings to help
maintain the illusion of the current
landscape even though it will be built
over.

The four tower Lake Park scheme at
Cheongna Posco in the Korean city of
Incheon has been designed by Heerim
Architects and features buildings up
to 190 metres and 58 floors tall. The
development which will be set in a
new landscaped urban park, has four
towers set along a single axis with the
height of each of the buildings increas-
ing by several floors as they step up
towards the nearby river giving the
impression of a marginal increase in
height.

The colour tones of blue glazing and
white cladding in between along with
the strong vertical mass of each wing
help create a sharp and clean look that
wouldn’t be out of place overlooking
the Mediterranean.

The development is being built by
Posco E&C with the involvement of
Hyundai Construction as a joint ven-
ture between developers HeungHwa
Industry and the Korean Land-Housing
Corporation. Completion of the quar-
tet is set to occur in 2013.

In the most large-scale Korean proj-
ects of recent decades the most care-
ful attention is paid to matching of
planned buildings and neighbouring
water bodies. Regardless of the stylis-
tics, the new skyscrapers are erected
taking into account such a vicinity,
which enhance living conditions even
in densely populated areas.

Paik Nam June Media Bridge
approaches the concept of crossing the
Han River in a more sculptural, futuris-
tic, and eco-friendly way. Inspired by
the water strider, the overall shape
is organic, with a sleek streamlined
outline. This mega structure bridge is
covered with solar panels to generate
energy by itself, and totals a length of
1080m.

This bridge has the capability to
accommodate cars, pedestrians, and
bicycles. People can enjoy a public
museum and library with the latest IT
technology. In addition, water taxis,
yachts and cruise ships can dock at
the base of the bridge. The sustain-
able green space over the bridge is a
circulated vertical and horizontal gar-
den. The gardens would utilize the
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local resources, for example river and
rain water along with natural light and
ventilation.

Summing up, we can come to
the following conclusion: futuristic
approaches and utilitarian insights
of modern Korean architecture are
greatly supported with innovative
sustainable technologies. And we can
only observe with awe, the consis-
tency of Korean developers, who are
able to encourage the famous mas-
ters of architecture to design for their
dynamic country such advanced,
technically smart and environment-
friendly projects.

PERSPECTIVES
The Beacon
of Seoul

(p. 28)
INFORMATION PROVIDED BY SOM

640 m tall Seoul Light
DMC Tower is a mixed-use
project envisioned as a
new model in sustainable
super-tall building design.
Located north of the Han
River at the western edge
of Seoul, Seoul Light DMC
Tower rises as a gate-

way to the city. Greeting
visitors as they approach
from Incheon Airport and
points west, the tower will
create a first impression
of Seoul’s identity as a
global city of the future.
Together with other future
towers, Seoul Light DMC
Tower sends a message
about Korea's standing

in the world. The tower is
particularly significant as
it will be the first tower
international visitors see
on their way into Seoul. At
2100 feet (640 meters) tall,
tower will be the tallest
building in East Asia when
it is complete in 2014.

FUNCTIONAL PROGRAM

Seoul Light DMC Tower project is a
mixed-use development. The sky-
scraper of 133 stories offers approxi-
mately 447,365 square meters of floor
area above ground. There are 8 retail
floors; 39 office floors; 16 hotel floors,
including double height lobby; 19
serviced apartment floors, including
double height lobby; 39 residential
floors, including double height lobby;
1 restaurant floor; 3 observation deck
floors, including and observation
deck transfer floor; and 8 mechanical
floors.

PROJECT OVERVIEW

The architectural expression of Seoul
Light DMC Tower reinforces the sus-
tainability strategies at the core of this
design. The tower is shaped through

gently curving forms and smooth
transitions between the main north-
south and east-west facades. Perimeter
mega-columns reinforce the expression
of the transforming mass and provide a
natural break to a series of solar louvers.
On the east and western facades, a
pattern of both horizontal and vertical
fins shield from early and late day sun,
while horizontal shades on the south-
ern face shield from high afternoon
sun, thereby reducing internal cooling
loads. Solar photo-voltaic panels are
integrated into the shading system on
the surface of specific zones of the
louvers that receive the most sun, gen-
erating additional renewable energy.
The tower’s soaring crown collects and
channels light and helps power the
building through wind turbines.

A large central void and two perim-
eter voids are carved through the upper
half of the tower, creating an oppor-
tunity to bring in natural light, clean
air, and capture renewable energy. The
tower produces renewable energy by
capitalizing on the principles of a solar
updraft tower within the tall vertical
central void. The design plans for six
vertical axis wind turbines at the crown
of the tower to be driven by the air as it
is drawn out of the void; as the buoyant
air rises, the air flow draws in cool, fresh
air from below which also drives wind
turbines at the base of the building. The
inner panels of glass that line the cen-
tral void are designed with materials
that catch, reflect, and hold light, which
reduces the user’s reliance on artificial
lights. An active phyto-remediation
green wall is planted within the void
to clean and replenish the interior air
supply. Radiant cooling through chilled
beams, radiant floor heating, and draw-
ing tempered air through green atriums
adds further efficiency. A gray-water
reclamation tank within the tower dras-
tically reduces the dependence on the
public water supply and eliminates any
need for irrigation water.

By taking advantage of naturally
occurring events such as stack effect
and solar radiation gain, Seoul Light
DMC Tower is able to generate its own
power and therefore reduce municipal
energy consumption to a fraction of
traditional levels. At the core of SOM'’s
scheme is an integrated sustainability
strategy that uses the natural physics
of tall buildings in order to generate
power. Through the use of the stack
effect and wind turbines located at the
top of the building, SOM is generating
almost 3% of the building’s energy
consumption.

At the base, an eight story retail
podium connects the tower to the
surrounding urban fabric and encour-
ages pedestrian flows through the
site between the Digital Media City
business district to the north and the
recently rehabilitated Nanji public
park to the south.

ARCHITECTURAL AND STRUCTURAL
FEATURES

Seoul Light DMC Tower is unique in
that there are substantial vertical
building voids cut through the top
half of the tower. A central core runs

through the retail podium and office
floors for a more conventional and
efficient structure through the bot-
tom half of the building. Above, the
core is divided by a large central void
into two main bars that run north to
south and is connected at the north
and south ends with multi-story diag-
onal bracing to tie the core together
structurally. The void is approximately
308 m tall, spanning the residential,
hotel, serviced apartments and obser-
vation deck. In plan, the void varies in
profile between different programs,
but is roughly 18m wide by 32m long.
Elevators serving the hotel, residential
and serviced apartments are located
adjacent to the void so there is a
direct experience of this architectural
feature from the elevators. Stair and
service elements are located on the
unit side of the plan, separated by
a public corridor that interacts with
the void and allows access to pas-
senger elevators. Structurally, a series
of mega-columns are arranged in the
center of each face of the tower that
rise nearly vertically that with the core
form the primary structural system
of the tower. As the tower geometry
transforms in the corners of the tow-
ers, those columns are part of the
secondary gravity system.

MEP AND HVAC SYSTEM

The project is designed to be a lead-
er in sustainability and low-energy
use. Four principles guide the sus-
tainability strategy of the project:
Reduction, Reclamation, Absorption
and Generation. First, building
energy use is reduced by optimizing
MEP and HVAC systems, selecting
equipment and lighting that is less
energy intensive. Reclamation seeks
to re-capture waster energy streams
to reuse waste heat and reduce
the amount of “new energy” used.
Absorption makes use of existing
energy streams like wind and solar
power available onsite. Generation
explores methods to produce energy
onsite through micro-turbines or
fuel cells and improve transmission
system efficiency. The building is
designed with radiant floors in the
residential and hotel units, chilled
beam system in the office floors, and
grey water collection and treatment
for use in landscape irrigation. Trash
is sorted for recycling to divert most
building waste from landfills.

CLADDING PECULIARITIES

As the tower is still in the early stages
of design, curtain wall and enclo-
sure development is still ongoing.
In principle, the curtain wall is envi-
sioned as a high-performance enclo-
sure system that maximizes vision
area glass and energy performance
through high-performance coatings.
All curtain wall panels will be flat and
panel types will be minimized to bal-
ance constructability, efficiency and
geometry articulation. Exterior shad-
ing fins are planned for the south,
east and west facades to limit the
amount of solar heat gain on the
interior of the building.

ENGINEERING AND CONSTRUCTION
TECHNOLOGIES

The central void, or solar engine
concept of the building, is a unique
proposal to use building stack effect
to drive turbines. To understand the
dynamics of air flow and performance
of the wind turbines, CFD analysis of
air movement within the building and
within the void is conducted to simu-
late building conditions during differ-
ent times of day and between seasons.
Wind tunnel testing will be employed
to optimize building shape and wind
performance of the super tall tower.

VERTICAL TRANSPORTATION

Due to the tower’s height and mixed-
use program, vertical transportation is
divided into programmatic zones. Local
retail escalators and elevators serve the
retail podium outside of the footprint
of the tower. Lobbies for each program
are located on the first two levels of
the tower to give separate and distinct
identities to the different functions.
18 local passenger elevators serve the
office floors directly from the ground
floor. The hotel, serviced apartments
and condominium programs are served
by 3 express elevators each that con-
nect ground floor lobbies to sky lobbies
below each program stack. Transfer to
local elevator banks occur at sky lob-
bies, which allow for efficient stack-
ing of local elevators thereby reducing
the number of elevator shafts needed.
Three express elevators connect the
ground floor lobby of the observation
deck to a double floor restaurant and
observation sky lobby floor on the 79th
floor. From there, passengers transfer
to another set of high speed elevators
that take them to the observation deck
at the top of the building. This reduces
the elevator run to less than 500 meters,
which allows for the use of more con-
ventional elevator technology.

PEDESTRIAN AND VEHICULAR
TRAFFIC

The entire project - tower and retail
podium - is located on a single 37,000-
square meter city block. A large pedes-
trian corridor runs in the north south
direction through the site, connecting
Digital Media City, a technology-ori-
ented business park to the north with
Nanji Park, a sustainability park and
education center to the south. This
pedestrian corridor forms an impor-
tant urban link that unifies the entire
Digital Media City district and gives
access to the Han River to the south.
Vehicular access occurs at the perim-
eter of the site with drop-off zones and
access to parking and loading below
grade. There is a large transit hub and
access to subway connections north of
the site and public bus transportation
access directly to the site.

SUSTAINABLE COMPONENTS

The project is planned to maximize
sustainable strategies to reduce ener-
gy and environmental impact, and also
increase occupant comfort and health.
The building’s four tiered approach
to energy - Reduction, Absorption,
Reclamation and Generation - is

anticipated to reduce overall building
energy use by 66%. These reductions
come from improved building MEP
and HVAC systems as well as the inte-
gration of renewable energy sources.

The building is designed with hori-
zontal shading fins on the southern
facade and a combination of both
horizontal and vertical shading fins
on the eastern and western facades.
This reduces heat gain in the building,
which reduces the anticipated cool-
ing demands on the HVAC system.
Potential locations for building inte-
grated PV panels would generate up
to 7,000 megawatt-hours (MWh) of
energy. This energy could either be
used in the building and surrounding
site or sold back to the grid depending
on demand. The number of building
integrated photo-voltaic panels to be
installed is still being finalized, but
covering 20% of the building would
generate approximately 1,400 MWh
of energy. This will keep the PV panels
located in the lower portion of the
building for easier access and mainte-
nance. It is anticipated that the solar
engine will produce up to 3%-5% of the
building’s energy use, another source
of clean energy. A methane harness-
ing facility is located adjacent to the
site, and wind turbines have recently
been installed in a park immediately
to the south of the site. It is anticipated
that up to 20% of the entire building’s
energy can be supplied from these
near site renewable energy sources.

On the interior of the build-
ing, green walls are planned at the
perimeter atriums in the residential,
serviced apartment, and hotel pro-
grams. They are separated into three
sections ranging from about 16 to
39 floors tall. There is approximately
3,000 square meters of wall surface
in each program upon which green
walls are mounted. These walls func-
tion to remove toxins and VOCs in
the environment, refresh the air, and
improve the well being and quality of
the indoor environment. It is antici-
pated that these walls will reduce the
amount of outside air needed, which
will reduce the energy requirements
to heat or cool additional outdoor air.

With a lapse of less than four years
we'll see how much this new Seoul’s
skyscraper is in line with its design
concept.

HABITAT
The Silver Standard
of Living

(p. 34)
INFORMATION PROVIDED BY
STUDIO DANIEL LIBESKIND

Busan spreading along
the Korea Strait is South
Korea's second largest
metropolis after Seoul.
The most densely built
up areas of the city are
situated in a number of
narrow valleys between
the Nakdong River and

Suyeong River, with
mountains separating
some of the districts.
Administratively, it is des-
ignated as a Metropolitan
City, which has a status
equivalent to that of a
province. Busan is a major
regional industrial centre
featuring textile, food,
metal, electric, chemical,
machine and ship build-
ing enterprises. The port
attracts ships from all over
the globe and the sur-
rounding area aspires to
become a regional finan-
cial centre.

It's not surprising that the city is
being permanently redeveloped. New
urban blocks are emerging here and
there next to thoroughfares and trans-
port hubs. One of the most recent
specimens is the Haeundae Udong
multi-purpose complex by Studio
Daniel Libeskind. The project was
launched in 2006, and now the con-
struction is in the full swing. The con-
cept of the Haeundae Udong project
is to build a powerful and unique icon
expressed in a dynamic volume on
the Busan waterfront. Studio Daniel
Libeskind will produce five new tow-
ers sculpted to express the dramatic
beauty and power of the ocean. The
curvilinear geometry of the buildings
plays with concepts of traditional
Korean architecture, often derived
from natural beauty such as the grace
of an ocean wave, the unique composi-
tion of a flower petal, or the wind-filled
sails of a ship.

Sculptural in form, the Haeundae
Udong development creates a new
icon for the city of Busan. The build-
ings radiate a new spirit for condomin-
ium living within a vibrant mixed-use
development. The space which the
buildings create is meant to enhance
the life of its inhabitants both inside
and outside. The sculpted forms of
the composition, read against the city
of Busan, create an iconic whole that
is greater than the sum of its parts.
The Haeundae Udong project not only
celebrates those who live within it, but
offers many exciting new perspectives
and city contexts for Busan. The devel-
opment becomes a spatial entity that is
beautiful from the multiple vistas from
inside and out. The apartments take
advantage of the site by maximizing
the sweeping views of the ocean, the
marina, the mountains, the Gwang-An
bridge and the city of Busan.

To create the iconicimage of the proj-
ect, Haeundae Udong has carved out its
own skyline, an imprint on the city as a
whole. Instead of simply extruding the
building footprints, the heights are var-
ied and the profiles tapered to create
a sculptural composition on the hori-
zon. This strategy gives the project and
the city of Busan a new, iconic image
while also bringing the most light pos-
sible into the developments beyond
the site. The Haeundae Udong project
sits gracefully on the Busan Waterfront,
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having broken down the mass of the
buildings to give them a slender and
elegant skyline appearance. In addi-
tion, the varied, sculptural forms create
exciting spaces between the buildings,
inviting residents and visitors to enjoy a
unique outdoor experience. The image
is created not only from the shape of
the individual buildings but by the
placement of the buildings on the site.
The design aims to take advantage of
the shape of the site to provide the
most desirable apartments with south-
west facing views along the edge of the
site, creating a clear definition of public
and private space.

The placement of the towers also
allows for a generous park to be devel-
oped within the site. The towers will
ring a beautifully landscaped park
that will provide a spectacular open
space for the residents as well as the
visitors to the site and to the city of
Busan. To maximize the park space and
openness of the landscape, some of
the non-residential program could be
integrated into the park space.

The Haeundae Udong project is a
4.5-million-square-foot development,
which will include three high-rise resi-
dential towers of 72, 66 and 46 floors,
34-floor high rise hotel, 9-storeyed
office building and three-floor retail
building. All functions are articulated
in the specific architectural language
developed for the site. The develop-
ment as a whole must be a 21st Century
space creating a new vision of residen-
tial living. Equivalent in design to the
USGBC's LEED Silver rating, the units
receive heat from 18 micro-turbines
whose generated heat is recycled and
reused dependant upon the season.
MEP feature radiant floor heating and
individual unit temperature control.
The complex also has a large gray-water
system that will collect and re-use the
water as potable water.

Haeundae Udong Hyundai I’Park
Commission: 2006

Completion: 2011

Client: Hyundai Development
Company

Building Address: Haeundae Udong
1408, Busan, South Korea

Technical Details

Building Area: 4.5 Million sq.ft.
Building details: 3 residential towers w/
1631 units (72F, 66F, 46F)

1 hotel (34F)

1 office (9F)

1 retail (3F)

Structure: Concrete structure with
glass curtain wall cladding

Credits

Architect of Record: Kunwon, Hanmi
Structural Engineer: ARUP, Dong Yang
Structural Engineers Co.

MEP Engineer: SYSKA Hennessy, Hyun
Woo

Geotechnical Engineer: Saegil E & C Co.
Contractor: Hyundai Development
Company

Consultants

Landscape: Ctopos

Curtain Wall: Wallplus

Fire Protection: Yung-Do Engineering
Co.

Lighting: LPA

STRUCTURE
555 Meters
above Grade

(p. 38)

INFORMATION PROVIDED
BY KOHN PEDERSEN FOX
ASSOCIATES

In recent decades, Asia
runs even more zealously
for tall records. Surely, it’s
rather hard to outdo the
famous Burj Khalifa in
Dubai, but to enter the Top
3 is the most real prospect.
This megastructure for the
Republic of Korea should
become the second tallest
Asian man-made giant. It
is assumed that the Lotte
SuperTower 123 will eclipse
both Jin Mao Building, and
Taipei 101, and other Asian
high-rises. The design was
ordered by Korean Lotte
Group to be developed by
its construction unit - Lotte
Construction. The tower
is designed by renowned
architectural firm Kohn
Pedersen Fox Associates.

DESCRIPTION

The design for the Lotte Jamsil Super
Tower presents a sleek, modern image
for the Lotte Moolsan Group in the 21st
century. Taking inspiration from tradi-
tional Korean art forms in the design
of the various interior program spaces,
the sleek tapered form of the 555-
meter (1,821-foot), 123-story tower will
stand out from the city’s rocky moun-
tainous topography.

The building’s first nine floors will
contain retail; offices will occupy floors
11 to 47; 25 floors of “office-tel” on
floors 52 to 75; and a 7-star luxury
hotel will comprise floors 80 to 109.
The building’s top 10 stories are ear-
marked for extensive public use and
entertainment facilities including an
observation deck and rooftop café.
Upon completion in 2014, it will be
one of the tallest buildings in Asia.
The design melds a modern aesthetic
with forms inspired by the historic
Korean arts of ceramics, porcelain, and
calligraphy. The tower’s uninterrupted
curvature and gentle tapered form is
reflective of Korean artistry. The seam
that runs from top to bottom of the
structure gestures toward the old
center of city. Elegance of form was
one of the prime objectives, following
Lotte’s desire to bestow a beautiful
monument to the capital city skyline.
Exterior materials will be light-toned
silver glass accented by a filigree of
white lacquered metal.

The building design will seek a LEED
Gold accreditation, a measure of the
owner’s commitment to environmen-
tal responsibility. Sustainable design
strategies incorporated into the design
include photo-voltaic panels, wind tur-
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bines, external shading devices and
water harvesting systems. The materi-
als of tower’s load bearing core are
quite conventional: steel and concrete.
Eight giant mega-columns, in addition
to carrying 100% of the gravity-im-
posed loads core, to be supported at
the building perimeter, participate in
the resistance to lateral loads imposed
by wind and earthquake. While almost
all of the lateral loads imposed by wind
and earthquake are carried by the
concrete services core, a significant
portion of the overturning moment is
transferred to the mega-columns. The
transfer mechanism is that of outrig-
ger trusses, reaching from the ser-
vices core out to the mega-columns.
Additionally, these outrigger trusses,
located between Level 39-44 and
between Level 72-76, constructed of
structural steel, add both robustness
and redundancy to the structural sys-
tem.

Perimeter belt trusses are used to
transfer gravity loads to the mega-
columns.  These trusses, located
between Level 72-76 and Level 104-
107, transfer loads associated with the
differing column spacing required for
the various occupancies. The diagrid
system at the upper part of the tower
consists of diagonaled structural steel
pipesand box shapes. Between Levels
107 and 123, the diagrid supports
the Premium Office and Observation
Deck Levels. At Level 107, the diago-
nals are transferred by the Belt Truss.
Above Level 123 the diagrid structure
carries upward to form a 40 meter-
high Lantern.

The foundations consist of a
6.5 meter-thick mat supported
on the underlying soils. Ground-
strengthening concrete piles are
provided. This long anticipated proj-
ect has now earned all major zoning
approvals.

CURTAINWALL DESIGN

The tower’s profile is vertical from
Level 1 to level 31 after which start
tapering up to the roof level, it has
vertical expression which emphasized
by outriggers and are located at every
other mullion, the tower has two dis-
tinct reveals at two corners.

The curtain wall module is 1590 mm
wide from level 1 to level 32 then from
level 33 to roof the module converge
and has varying module width from
1590 mm to 785 mm. The corner wall
module is 1500 mm wide from level
1 to roof. The wall modulation is sym-
metrical in all four sides of the tower;
the wall profile of the two corners is
also symmetrical.

The symmetrical sides of the tower
help reduce the number of A-typical
panels because the each panel is appli-
cable to two wall sides.

MEP

The design was technically challeng-
ing due to the size and height of the
building. High rise towers have their
own set of special requirements and
considerations; systems redundancy,
stack effect, energy consumption, etc
are all critical factors that are more

pronounced in high rise tower.

The Syska team was also challenged
by local jurisdiction, as 3% of the ener-
gy used must be generated locally via
new or renewable energy. Syska devel-
oped an energy savings report that
outlines the potential technologies
along with its feasibility; technologies
reviewed include fuel cells, bio energy,
tidal energy, small hydropower, coal
gasification, co-generation plant, etc.
As part of this report, Syska provided
conceptual schematics on how to
implement an aqueduct system and
geothermal heatsink system that will
not only benefit the Tower, but the
entire project site.

VERTICAL TRANSPORTATION

The elevator system was the matter
of special attention for the designers,
who managed to devise the scheme
facilitating all routes and transitions.
After careful study and analysis of
the latest Lotte Jamsil Super Tower
project space, the four level subter-
ranean parking garage, the 9 podium/
retail floors 1-11, and the final build-
ing designs with the projected popu-
lations, the vertical transportation
needs, both present and future, can
best be handled in the Tower office
portions by three groups of 5 each,
passenger double deck elevators.

The office parking garage will be
served by a two groups of machine-
room-less (MRL) car park shuttle pas-
senger elevators serving between the
B4-B1, 1 & 2 office/hotel self-parking
levels and the ground floors office and
hotel lobby.

Based upon about 60,000m2 of net
usable office space, to be located on
22 office floors 13-20, 24-31 and 33-38,
two, local full stop dedicated service
elevators, will be provided for the
office tenant services.

The officetel 255 apartment units to
be located on floors 44-58, 61-71 are to
be served by 4 local passenger lifts and
3 sky lobby shuttle passenger lifts. The
officetel apartment units and hotel
employees are to be served by 2 com-
bination firefighters’/employee ser-
vice/medical emergency/transformer
lifts with full stops at all building levels
B5-B1, 1-123.

Normal officetel and hotel service
will be for employee shift change,
transport between the B3 loading
dock and BOH, levels 43 (officetel),
BOH levels 77, 80, 82, and 86(hotel),
and BOH level 116 (observatory/res-
taurant).

The 230 room Hotel portion of the
Lotte Jamsil Super Tower will be served
by three, 1350kg local passenger eleva-
tors serving up from the 79th hotel sky
lobby and by four high speed, express
sky lobby shuttle elevators. Access to
the dedicated hotel parking on levels
B4-B2 & B1 (drop off) of the subterra-
nean parking garage will be principally
by valets riding on the MRL hotel park-
ing shuttle elevators.

The officetel and hotel local service
needs (maids, valets, room service,
etc.) are to be handled by two, local
service/firefighters’/medical emer-
gency elevators, with normal office-

tel service between levels 42-71 and
normal hotel service between levels
76-106.

The tower’s upper restaurant, gal-
leries and observatory floors, to be
located at levels 117-123, are to be
served by two dedicated, high speed
express, double deck observatory lifts
and by two local passenger elevators
with top/down service from the obser-
vatory 120th and 121st levels.

The premium/private office floors
107-114 are to be served by a single
up express shuttle passenger eleva-
tor and two local passenger eleva-
tors. These elevatoring schemes tend
to optimize the number of elevators,
their capacities, and speeds to the
final building heights, while maintain-
ing the required performance criteria
selected.

LEED PRIORITIES OVERVIEW
YRG sustainability (YRG) has been
hired to direct the Lotte Jamsil Super
Tower project through the LEED® cer-
tification process. The Leadership in
Energy and Environmental Design
(LEED) Green Building Rating
System™ is a widely accepted bench-
mark for the design, construction,
and operation of high performance
green buildings. LEED promotes
a holistic approach to sustainable
development by recognizing perfor-
mance in five key areas of human and
environmental health, which include
sustainable site development, water
and energy efficiency, materials
selection, and indoor environmental
quality.

The following are key considerations
and components of the Lotte Jamsil
Super Tower LEED strategy.

Construction Activity

Pollution Prevention

This prerequisite is achieved by devel-
oping an erosion and sedimentation
control plan in the design phase of the
project and implementing that plan
during construction. Given the need
for execution during construction, the
project team should be certain that
the erosion control plan is included in
the construction documents and that
local construction teams are aware of
the requirements.

Water Use Reduction

In order to pursue certification using
LEED-NC v2009, the authors must
ensure that a 20% reduction in fixture
water use can be achieved. The water
saving is determined by calculating
the savings of the “as-designed” fix-
ture annual water use compared with
the baseline fixture flow rates.

Construction Waste Management
This credit requires the project to
recycle at least 50% (1 point) or 75%
(2 points) of construction waste. These
requirements can be included in
the project specifications but relies
on the selection of waste hauler and
execution by the construction team.
Korean recycling laws for construction
activities typically make these points
achievable.

Recycled Content

Requires the use of construction mate-
rials that have recycled content. It can
be assumed that the building materi-
als will inherently have enough recy-
cled content to meet the credit criteria
(through the use of items such as steel,
concrete, gypsum, glazing, etc.) but
the construction team will need to
track which materials have recycled
content and the associated cost of
those materials.

Regional Materials

Requires the use of construction
materials that were harvested and
manufactured within 500 miles of
the project site. Most projects can
achieve this credit but steps will need
to be taken to identify which materi-
als can be sourced that are compli-
ant with the credit criteria. Concrete
and other high cost items should be
sourced from within Korea whenever
possible.

Low Emitting Materials

Requires the use of low Volatile
Organic Compound (VOC) finishes.
The credit requirements will be
included in the project specifica-
tions but it is the responsibility of the
construction team to ensure that the
appropriate materials are properly
purchased. Generally, low emitting
materials are cost neutral or low cost
for projects. Most of the major man-
ufacturers of items such as paints,
coatings, adhesives and sealants have
products that are low-VOC and meet
the credit requirements.

Lotte Jamsil Super Tower

Seoul, Korea

Client: Lotte Moolsan Group

Facility Mixed-use: office, hotel,
“office-tel”, retail, public observation
deck

Project Architect: Kohn Pedersen Fox
Associates

Associate Architect: Baum Architects
Size: 3.5 million GSF / 325,000 GSM
Height: 555 m

Number of floors: 123

STYLE

From Century
to Century:
Carrying on the
Traditions

of Modernism

(p-44)

TEXT BY MARIANNA MAEVSKAYA,
PHOTOS BY TIM GRIFFITH, BYUNG-
HYUN CHOI, CHRISTIAN RICHTERS,
NBBJ

Peter Pran is often named
among the most creative
and innovative modern
architects. The winner

of 15 international and
national competitions,
and the recipient of over
two dozen prestigious

professional awards, Pran
is working intensively

on a range of projects
throughout the world.
This American architect,
who began his profes-
sional career working
with the great architect
Ludwig Mies van der Rohe,
remains one of the lead-
ing modern developers

of the International style,
and a true enthusiast of
implementing innovative
technologies. Norwegian
by origin, Pran combined
two national traditions
into a singular style and
became a leading figure in
modern architecture. One
of his particular interests
is high-rise buildings. The
architect kindly agreed

to discuss this point, as
well as a number of other
topics, with our correspon-
dent.

You have been working for the
renowned firm NBBJ for the last fif-
teen years. What was your career
development before NBBJ?

The first stage of my professional
education transpired in Oslo, Norway.
| graduated at the university there
with a bachelor degree. After 25 years
in Oslo and Scandinavia | moved to
the US and | happened to work with
one of the great masters of 20th cen-
tury architecture - Ludwig Mies van
der Rohe. It was honor to work with
this great master for three years. |
took part in the work on such well-
known buildings as the Chicago
Federal Center, the Toronto Dominion
Centre and the new building of the
National Gallery in Berlin. | was given
the opportunity to participate in mak-
ing key decisions. The next stage in
my career was a 7-year period at SOM.
For 3 months | took part in the Sears
Tower project. The design issues | was
engaged within this project defined
my future range of interests within
modern architecture and influenced
the character of my subsequent
career. The work on this unique struc-
ture turned out to be fascinating and
exciting. The next stage of my career
after SOM was Ellerbe Becket.

| worked for Ellerbe Becket from
1986-1996, and with then NBBJ from
1996 to the present. During my time
with NBBJ | designed a 62-storey build-
ing in Sydney, which turned out to be a
very important experience.

The geographic scope of your
work is very wide. It includes struc-
turesinthe US, Canada, Europe, Asia
(Singapore, South Korea, Malaysia),
Middle East and South America. Do
you have any particular preferences
in building typology?

My professional specialization is
international high-rise buildings. | feel
that high-rises are the result of various

engineering technologies developed
in the last century, technologies which
continue their intensive development
through the present day. In my opin-
ion, skyscrapers in a majority of cities
need to develop their concept, look
and expression in response to the
needs of the customer and urban plan-
ning demands, as well as the structural
and functional needs of the environ-
ment, in order to integrate into the
existing context. In the largest cities,
it makes sense to place high-rises in
dense public settings that are trans-
portation centers.

Do you specialize exclusively in
projects or you have some other
kinds of architectural activities?

| have been a professor for over 30
years, and have taught in 12 different
universities. | have been a profes-
sor at the University of Kansas for
the last 8 years and have been a
Visiting Professor at the Royal College
in Copenhagen. | also have been a
professor in Chicago, New York Italy,
and Japan... | find teaching interest-
ing and | believe that one of the
most substantial changes inside the
profession will be a new balance
between men and women. The ratio
will change significantly. Even today
the architecture tends to be a male
dominated profession and profes-
sional awards and international rec-
ognition go more to men. Today a
very big number of talented and very
qualified specialists are women. In
Scandinavia, particularly in Norway,
women and men have equal repre-
sentation in the field of architecture.
In the US, the AIA Gold Medals and
the Pritzker Prize have been given
almost entirely to men, except for
the one Pritzker Prize that went to
Zaha Hadid. This means that quantity
will come to quality pretty soon and
many interesting architectural struc-
tures today are to the work men and
women architects equally. Being a
professor with many years of experi-
ence | see no difference in the abilities
of men and women in modern design.
One of the most interesting archi-
tects of today is, in my opinion, Zaha
Hadid, and | expect that 21st century
architecture will produce many more
outstanding women architects.

Who else of the modern archi-
tects of the 20th century is an indis-
putable authority and example to
follow in the profession?

All my professional life | have been
a strong supporter of modern archi-
tecture. | had the good fortune to
work with really outstanding repre-
sentatives of American architectural
schools. Their influence on world
architecture in the last century was
immense. Besides the previously men-
tioned Mies van der Rohe, my big-
gest professional influences were Le
Corbusier and Oscar Niemeyer.

My biggest interest in 20th century
Russian architecture is the ideas of the
avant-gardists of the 1920s. In terms of
active architects, | admire Zaha Hadid,
both as an architect and as a public
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figure who has managed to overcome
such intense resistance and become
the best-known female architect in
history. | also like the work of Thom
Maine from Morphosis, Steven Hall,
and Europeans like Renzo Piano and
Norman Foster. The foremost repre-
sentatives of Japanese architecture
for me are Fumiko Maki and Toyo
Ito. A very important writer that has
interpreted the professional achieve-
ments of modernism is for me Kenneth
Frampton, author of many of the most
fundamental books on the architec-
ture of the 20th century. | am always
filled with gratitude that masters like
Maine, Maki, Daniel Libeskind and Odil
Decq contributed their comments to
my books and monographs.

Let’s come back to your profes-
sional specialization. Is there today
a notion of “national” high-rise
design?

Since my professional development
has been framed by the International
style, which consciously moved to
universality and supranationality,
such an international approach is sub-
stantially closer to me. Globalization
only intensifies these trends. Most tall
buildings use exclusively international
technologies and techniques. This
doesn’t exclude the fact that specific
environment of each place leaves its
mark on each project. However, it is
more a question of climate and other
technological peculiarities demanding
special approaches.

In your opinion, how big a change
is it possible to make in the histori-
cal areas of a city?

I think that in big cities it is absolute-
ly positive and natural to build high-
rises. That is the way to develop the
entire architectural surrounding. For
example, the Turning Torso in Malmo
designed by Calatrava— that'’s great!
| love seeing this high-rise on the map
of the city. It marks a new visual point
of orientation and a focus of people’s
activities. Such visually dominating
structures are a necessity for every
big and developing city. But | agree
that in small towns sometimes is not
necessary to build real skyscrapers. In
the big cities they can help to solve a
lot of problems. The designers of new
high-rises should just learn as much as
possible about local specificities and
use the most contemporary and effec-
tive construction technologies and
materials. For example, in Oslo most
of the new high-rises have a strong
connection with the city’s transpor-
tation systems, and each building is
optimized on its site.

NBBJ has been present in the
Russian market for many years.
Have you happened to participate
in any Russian projects?

So far | personally haven't partici-
pated in any project in your country.
Because of this my vision of modern
Russian architecture is very partial
and subjective. From the meetings
at the “Zodchestvo - 2010” congress,
where | was invited to, | got the feel-

ing that there are very strong pro-
fessionals in this market. It is also
very important that there are pretty
advanced developers who under-
stand what exactly they want to get
from an architect and what level of
result they're interested in. | didn't see
any real difference between Russian
developers and those I've met in
other countries. However this is only
my initial and very superficial view
as | haven’t worked on any Russian
projects.

Close cooperation with developers
and clients is a guarantee of suc-
cess and the achievement of great
results. Together with other design-
ers at NBBJ | worked on the huge
complex for the “Telenor” company.
The project included 7500 workplac-
es, and in the end it got a very strong
professional recognition. Trying to
get that commission we competed
with world renowned architects,
particularly Richard Rodgers. It was
great to win the competition but it
is even more prestigious to realize
all the goals of the project in real-
ity. By maintaining close cooperation
between architects and the client we
managed to create a really efficient
process. | think that it is because of
all these efforts that this complex
was so well received.

Do you have any favorite works of
last few years?

Every big work takes a lot of energy
and there have been a number which
could be seen as the most important
or respected. Unfortunately, the world
economic crisis stopped many impres-
sive projects, particularly high-rises,
despite the fact that most of them
were competition winners and were
very interesting as architectural and
engineering works of art. We did some
projects in Jakarta, Kuala-Lumpur, and
South Korea. Our IT Samsung in Seoul-
co-designed by NBBJ and Heerim, was
built, and was very well received by
the client and the public.

We have designed several major
tower projects in China; a confidential
tower project there is 90-stories tall.
Middle Eastern clients have given out
many high-rise commissions. There
was a certain client who aimed to build
the tallest tower in the world. It was
supposed to be a 1 km high building
in the UAE. And we were designing it
for a Middle Eastern client. But now the
future of the project is uncertain, as
the crisis negatively influenced plans
for buildings of such heights in a num-
ber of countries.

Were there any particularly large
scale buildings that you designed
within the last few years?

Besides the UAE skyscraper, we
designed a 64-floor skyscraper in
Jakarta. There was also a plan for
a 70 floor TNB Tower skyscraper in
Kuala-Lumpur. Our project for SA Oil
Company was particularly large.

Another two large projects from
recent years have attracted consider-
able interest. One is the redevelop-
ment of the WTC site in New York. |

128 Bblcnl!!h'/ﬁ december/january

was one of the designers making key
decisions on the project. Additionally
there is a concept project for a 90-floor
skyscraper that NBBJ is developing.

How important is engineering to
high-rise design?

Engineering is at least as important
as architecture in high-rise design.
Their relative importance is different
for non-high-rises, but for really tall
buildings architecture and engineer-
ing are equally important. That's why
knowledge and the proper use of cross-
disciplinary tools and approaches is so
critically important to the success of
high-rises. The skills and creativity of
engineers is a key factor in the success
of the entire project. As an example
of a real master in this area | can men-
tion Leas Roberson. A very famous
American engineer of the highest
qualification, who has engineered
many skyscrapers. | was lucky to work
with him for several years on high-
rises in Jakarta and in Dubai. | was also
fortunate to work with Fazlur Kahn
- another master structural engineer
- on the Sears Tower, on the Jeddah
International Airports and on my own
long-term Master Thesis project at IIT,
on which | was advised by Fazlur and
Goldsmith. Significant progress has
been achieved in high-rise technolo-
gies in recent years. These develop-
ments are starting to be reflected in
architecture.

It's not just the external shape or
construction parameters that play an
important role in modern skyscraper
design, there's also a need to develop
a well thought-out approach to coor-
dinating all supporting systems. That's
why we pay particular attention in
our projects at NBBJ to ecology and
energy efficient systems in high-rises,
to climate specific considerations etc.
Particularly in Scandinavian countries
a number of legislative amendments
were made last few years that impose
very strict ecological standards on
architects and engineers. Energy effi-
ciency is another important aspect of
high-rises, as without proper consid-
eration of it the maintenance will be
too expensive. In almost all of our
recent projects we used various com-
binations of solar power, water recy-
cling systems, natural ventilation etc.
Recently we designed a 70-floor sky-
scraper in Singapore. All of the tech-
nologies | mentioned were used there
in full measure.

What do you think about contem-
porary Russian architecture?

| think that Russia as a country has
huge potential. In general, | find that
the new tallest towers in Moscow and
in St. Persburgh show a creative spirit
that is admirable and will benefit these
cities in their search for innovative
tall buildings. | saw also some very
fine midrise buildings in Moscow, that
show a desire on the architects to cre-
ate new ideas and new urban images
that will transform the main cities.

| would like to take part in some of
the building developments and activi-
ties here.

By the way, the earlier Russian
Constructivists have inspired many of
us architects today, both in Russia and
internationally.

Moscow and Russia in general
looks to me like a very promising
construction market. Here we can see
intensive and in most cases positive
development, which is very exciting.
The events happening in Russia today
are so exciting. | think that now your
country is one of fastest developing
countries in terms of architecture and
construction when compared with
the rest of Europe. In terms of high-
rises built in the last few years, it
compares with Rotterdam. And the
fact that Rem Koolhaas works a lot in
Russia shows us that the architectural
scene has strong prospects and is
being developed seriously.

But it seems that they build a lot,
despite the crisis. That should be
a big step forward in terms of the
national strength of the profession.
Sometimes, local architecture needs
some external push. Generally. | find
that the new tallest towers in Moscow
and in St. Petersburg show a creative
spirit that is highly admirable and will
benefit these cities in their further
search for creative tall buildings and
a new urban design; in contempo-
rary architecture there is a strong
influence from leading international
architectural designs mixed with
new innovative ideas; sometimes the
external influence gives an extra posi-
tive stimulus for national architec-
tural schools and local architects. The
tall buildings in Moscow and Saint
Petersburg are located near or on
top of traffic centers, where there is
a maximum need for high density
developments. | have seen some very
fine midrise and highrise buildings in
these two cities. Moscow has already
the tallest building in Europe. The
new ideas and new urban images will
transform these main cities.

In this connection it seems very
interesting to to hear your views
about the Gazprom'’s skyscraper in
Saint Petersburg. It is probably the
most debated high-rise project in
Russia at the moment.

There was a competition for this
project, and several of the top inter-
national architects (Herzog & de
Meuron Architekten, Atelier Jean
Nouvel, Fuksas Associati, Studio
Daniel Libeskind, OMA and RMJM)
took part in this invited architecture
competition Most of the entries were
impressive; | have seen images of
most of them. This site needs a very
tall structure and design, and it will
strengthen the new urban design
directionofand forSaintPetersburgh.
I have not studied all the entries that
close so it is hard to say which was
the best. The selected project has a
positive curved upwards spirit. This
progressive competition with many
top architects participating - shows
that several Russian architecture
competitions are in the forefront of
new designs in Europe and interna-
tionally.

ASPECTS
The Pensile
Gardens of U-bora

(p. 50)
INFORMATION PROVIDED BY
AEDAS RUSSIA

This development of sig-
nature style by Aedas is
ordered by Bando C&E Ltd
for still more important
financial center of Dubai

- the Business Bay - strad-
dled between the East and
West. The area features
numerous up-to-date tall
buildings.

This project offers something to
everyone well balancing its three
major components of office, residen-
tial and retail in order to maximize the
site’s vibrancy. The powerful, pure and
dynamic architecture will become a
focal development amidst the setting
crowded with competing edifices.

The design of the complex primar-
ily highlighting the residential lakeside
frontage, which is low enough to main-
tain suitable residential scale offering
prime lake views, is generated by site’s
conditions. On the other hand the office
tower maintains an urban commer-
cial response in a form of a sculptured
Grade A office tower forming an urban
anchor by position at the corner of the
busy intersection. Juxtaposition of the
tower and the residential block also
achieves the maximum viewing van-
tage for both offices and apartments.
Finally the lower residential building is
punctured with a lakeside urban gate-
way and various access stairs, which
rejuvenates the urban fabric around
the building by drawing people to the
podium level landscaped garden which
acts as the lung for the development.
The project will be unique with its set-
ting in Business Bay and it will also
become a model development for the
entire region. Aedas is Lead Consultant
and Architect for this project.

PODIUM

All components are glued together
with a 10,000 sgm public, densely
landscaped deck accessible from all
three exposed sides of the project.
Two monumental stairs lead up from
either side of the office tower with a
third passing through a large “gate-
way” within the residential block down
to the water edge to the south.

Two basement floors are used for
parking and mechanical spaces. Above,
the podium splits up into two different
masses: the main podium and the retail
island. Its facade is made up of mainly
stone and glass. The southern podium
facade is also partially covered with
aluminum louvers to provide shading
and ventilation. The podium consists of
5 floors, which house shops, support-
ing facilities, residential facilities, resi-
dential lobbies, loft offices and parking.
Double storey retail stalls surround the
north and south sides of the site on
ground floor. Loft offices are located

along the north face at level 2 above the
retail and street activities. These offices
are directly connected the office tower
lobbies and parking.

The top of the podium is formed
by a roof terrace with water features,
landscaping, lighting fixtures, open
public spaces and amenities serving
the residential building above. The
piazza is positioned on the northeast
part of the site. A retail arcade vivify-
ing the shop fronts and encouraging
street activities surrounds the podi-
um perimeter. It provides shading and
protected access to the ground floor
retail zone, creating links between
the main podium to the retail-island
and public piazza. The retail-island,
which includes shops and restaurants,
is highly transparent thanks to glass
facades and it’s topped by a restau-
rant pavilion on the P5 podium deck
level. Water and lighting features
are scattered over this public piazza,
making it a vibrant part of the devel-
opment.

The parking strategy provides suf-
ficient capacity for all retail, office
and residential units. The two base-
ment floors and the parking within
1-3 overground levels are used solely
for commercial purposes. Ground
floor has a mix of residential and
commercial parking, whilst the level
4 parking is used for the residences
located directly above it. Vehicular
access to the podium is ensured by
two exits and entrances along the
north side of the ground floor. One
is located on the western edge of the
site close to adjacent housing and the
other is carved in the middle of the
development near the base of the
office tower. Vehicles will be passing
these two access points and redis-
tribute amongst different podium
levels, serving all support facilities,
retail, office and residences. Two drop
off areas are also located along the
northern street with one serving the
podium and the other serving primar-
ily the office tower.

The podium-level event space
serves as an open space for a variety
of event functions and primarily serves
the commercial tower. The event space
enjoys easy access to the tower, the
business center, and ground level via
3 exterior stairs. Utility connection
points will be provided to accommo-
date temporary events. Adjacent to
this area is a shaded seating area with
benches, water elements and shade
trees. Access to adjoining podium
level is also provided.

The Podium Terrace garden is a
transition space between the podium
level and level of the residential block
transfer slab. The transition is rep-
resented by a series of gently-rising
broad planted terraces that allow for
seating and viewing over the event
space.

LED lighting fixtures are recessed
into the floor of the podium roof ter-
race and piazza to accent landscape
and water features. Lighting poles
and standalone fixtures are mounted
throughout the podium roof to light
up different parts of the building.

OFFICE TOWER

The office tower position is rotated
from the orthogonal at the street level
to help focus the office space down
the future view corridors toward the
water and past the surrounding devel-
opments. As the tower increase in
height, its four faces respond directly
to their three dimensional context.
They all twist at varying degrees
and angles to re-orient their faces to
maximize available views. The entire
tower is served by a centralized core
to maximize usable areas. Two slots
on located separately on the east and
west facades provide a relief for the
form and they are also indicative of the
three zones within the tower. They are
also specially lit to accent the form and
curvature of the building. The three
zones are divided based on the low,
mid and high elevators zones, making
it more efficient to circulate up to the
different tower levels.

A glass canopy surrounds the piazza
and street facing sides to provide a cov-
ered path connecting with the podium.
The base of the tower has a 5 storey tall
atrium which opens up as an inviting
lobby for the offices above. Some of the
program in this lobby atrium includes
cafes, prayer rooms, public facilities and
circulation. The tower has two levels
of mechanical spaces which are locat-
ed between level 26 and level 27, and
between level 40 and level 41. A double
floor roof mechanical space also serves
the tower. Insulated glass units are
used for facade cladding. These units
are thermally efficient and meet the
local thermal insulation requirements
of Dubai. At the same time, the color
and reflectivity of the glass is chosen to
make the tower stand out aesthetically
in its vicinity.

RESIDENTIAL BLOCK

16 floors make up the residential
building. The building form is unique
with a void puncturing through to
create an iconic urban gateway for the
development. It deliberately does not
compete with the surrounding towers
in height and instead keeps low and
focused to the adjacent water body
to the south. By designing the block
as a linear bar rising from 12 stories
at the tower end to 16 stories at the
western end, a significantly greater
percentage of units get an uninter-
rupted view of the water. Three major
service cores support the residential
building. Residents have access to the
private residence podium roof, which
is where the resident’s swimming pool
is located. Simil-timber and metal pan-
els are used to cover the facades, and
each floor is extended with balconies.
These balconies are protected by glass
balustrades and they also help to shade
the apartment units. Internally, units
are laid out on each sides of a double
loaded corridor on each level. Unit
types are divided into studio, one-
bedroom, two-bedroom, and three-
bedroom apartments.

Shady outdoor areas occupy the
space beneath the residential tower
block. These spaces take advantage of
the shaded enclosed environment to

create a series of semi-private lushly-
landscaped gardens. These gardens
also serve as entrances into the resi-
dential block. These gardens feature
tropical planting, benches, broad step-
ping stones and water features that
serve to separate the private residen-
tial spaces from the public area.

LIFTS

The lift design strategy for the project
is to make circulation efficient and
reliable, creating a prestigious Grade
A commercial tower. The provision of
efficient passenger lifts is also essen-
tial in servicing all the podium and
residential floors. A total of 36 lifts are
used throughout the development.

A major factor in any elevator traffic
analysis is the population count per
floor. Estimated approximate build-
ing population based on actual occu-
pied areas at 13m? per person gives a
population of 4307 allowing for a 15%
absenteeism factor for the elevator
calculation giving an active popula-
tion of 3924.

The requirements compared with
this assessment, as seen in Table 2,
represents that recommended inter-
national performance levels are well
observed.

The up peak period duration differs
from country to country and in the
Middle East it is considered that it can
be as much as 90 minutes compared
to 40 minutes in Europe. However, in
the UAE, there is a peak at 07:45 to
08:30 in most towers monitored and
the afternoon/evening down peak can
actually be more demanding than the
up peak as tenants leave the building
at a similar time.

FIRE STRATEGY

The fire strategy has been approved
by the Dubai Civil Defence. All fire
strategies should comply with NFPA
requirements related to storage of
hazardous materials and maintain the
tenant space.

All floor and stair, elevator and ser-
vice shaft separations will provide
the required 2-hour rating. Openings
through these separations are to be
protected by rated closures (doors) or
dampers and fire stopping.

All fire rated doors will be pro-
vided with closing devices and latch-
ing. Interior finishes will be required
to comply with the regulations. Exit
stairs feature smokeproof enclosures
(i.e., pressurized). Corridors and lob-
bies on the fire floor will be required
to be smoke extracted. Corridors
and lobbies on the levels below and
above the fire floor should be pres-
surized. All areas of the building will
comply with travel distance require-
ments in relation to total travel
distance, common path and dead-
end distances. The building will be
provided with an addressable fire
alarm system and will be sprinklered
throughout. Fire hose reels and land-
ing valves including CO2 and dry
chemical fire extinguishers will be
provided throughout all common/
public floor areas. All fire protection
and fire detection systems will be
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maintained and regularly tested in
accordance with the requirements
of NFPA. Fire Safety plans will be
provided at each elevator lobby on
every floor indicating locations of
exit stairs, extinguishers etc.

An intelligent, microprocessor
based, analogue addressable fire
detection and alarm system, will be
provided in compliance with local civil
defense authority requirements and in
accordance with NFPA-72 standards
and BS 5839.

Each tenant space will be provided
with detectors and sounders inter-
faced with the Main fire alarm panel
located at the command centre.

Wherever applicable the tenant
shall design the sprinkler system to
suit office area considering ceiling and
partition layouts and obtain approval
of their drawings from Owner/AEDAS
and Civil Defense prior to start work
on site. Where possible the tenant
should maintain the sprinkler layout
as shown on the coordinated reflect-
ed ceiling plans.

On completion, the entire sprin-
kler network of the office area shall
be hydraulically tested by tenant at
18-bar pressure for 24 hours and sub-
mit hydraulic pressure test certificate
to Owner upon which the system will
be energized.

GENERAL INFORMATION
Project Location: Business Bay,
Dubai, UAE

Building Type: Mixed Use
Development (Residential/Office/
Commercial)

Plot Area: 19883 m?

OFFICE TOWER

Height: 262 m

Number of Floors: 52 Floors + 2 MEP
Levels

Floor to Floor: 4.2 m

Leasable Area: 73212 m?

Gross Floor Area: 79622 m?

Total Build-Up Area: 93905 m?

RESIDENTIAL BLOCK

Number of Residential Floors: 16
Residential Floor to Floor: 3.4 m
Number of Residential Units: 221
Leasable Area: 28942 m?

Gross Floor Area: 29812 m?

Total Build-Up Area: 37058 m?

PROJECT
Coast Guards

(p. 64)
INFORMATION PROVIDED BY NPS
TCHOBAN VOSS

Istanbul is a great megapo-
lis successfully combining
contemporary buildings
and ancient structures,
which creates its unique
flavour attracting tourists
from every corner of the
globe. The city is situated
in hilly terrain in the north-
west of the country - on
both sides of the Bosphorus

bordered from the south by
the Sea of Marmara. This is
the major commercial port,
the center of economic
development and the main
industrial city of Turkey.
The largest banks of the
country, offices of interna-
tional insurance companies
and other business estab-
lishments are also located
In Istanbul. These are the
factors making the city
the leader of national tall
industry.

The city downtown, consisting of
Maslak and Levent districts, is the
prime location of high-rise develop-
ments. The modern corporate and
luxury hotel skyscrapers constitute the
skyline of the Turkish capital. Another
tall location is Mecidiyekoy, where the
high-rises are fitted into intricate lay-
out of narrow by-streets of traditional
oriental city.

BUYUKGCEKMECE

One more would-be tall borough is
Buiylikcekmece. The design competi-
tion for complex development of this
coastal area was won by nps tchoban
voss. Blylkcekmece is located on the
very Marmara waterfront. The specific
and even unique nature of the site
is originated by the crescent harbour
surrounded by urban blocks against
the soft hilly background. A splendid
promenade along the bay remind-
ing those of Cote d’Azure is going
to become the best destination for
guests and residents of the complex.
Since the road traffic is well arranged,
the area is easily accessible, whereas
the Atatirk airport is only 20 km away.

DESIGN CONCEPT

The urban silhouette is mostly com-
posed by 4 and 6-storeyed buildings.
This is the distinguishing feature of
Buyukcekmece in contrast to other
districts of Istanbul, which are pre-
dominantly 9 and 11-storeyed. The
existing urban environment with such
a homogenous structure requires
somehow specific approach to fur-
ther development. The conventional
high-rises wouldn't look well here.

This is the root of original creative
design solution integrating five build-
ings as if they were a “park of sculp-
tures” composed of architectural
images of marine birds, that is inspired
by the name of the adjacent street -
Albatros Sokak, which suggested the
name to the complex - Albatros. The
five buildings along the waterfront
resemble marine birds extending
their beaks in different directions, as if
guarding the coast.

One additional important merit is the
level difference between the site and
Albatros Sokak, which allows the lucki-
est possibility for positioning under-
ground parking within the slope.

ALBATROS SPORTING PARK
The site located right at the
embankment is subdivided into sev-
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eral zones. The Albatros Sokak zone
is next to Albatros Sporting Park
and Albatros Sealife Center. The first
encompasses outdoor swimming
pool, fitness centre, spa and resrau-
rant, whilst the latter supplements
these amenities with full set of com-
munication and tourist services and
entertainment facilities highlighting
the maritime program.

ALBATROS HOTEL

The second territory is formed by
Albatros Hotel and the office build-
ing. The hotel building is the connect-
ing link between generally accessible
public sport complex and private resi-
dential zone. From the northeast side
the hotel is accessible via the ramp
leading to an artificial cataract, which
streams along the main entrance.
The ground floor houses restaurant,
lounge and other functions.

The 20 floors of the hotel are topped
with panoramic bar with awesome
views reinforcing the pleasant air.

APARTMENTS

The third zone consists of 3 residen-
tial towers, which compose a single
ensemble with the hotel. The com-
plex is a restricted area accessible
only for tenants and staff.

The high-rises are of rather uncom-
mon style: all units are duplex. That's
why the balcony encircles building at
each even floor. Free layout of each
all living quarters makes this dwell-
ing quite exclusive. Each level feature
only three apartments, whilst the
apex houses a two-level penthouse.

The buildings are located on artifi-
cial terraces of different height. Each
residential tower is surrounded by
water features. The entrance at the
base of each “sculpture” is preceded
by wooden pier, whereas the struc-
tures are linked with pedestrian paths.
Two parking lots are assigned for each
unit.

Retail outlets offering the tenants
everything conceivable are posi-
tioned along the embankment.

LANDSCAPING

Hilly landscape transforms into
green terraces, garden areas, sus-
pended ponds, paths and stairways
conceal underground car parks mak-
ing height difference of the build-
ings almost imperceptible. Flowered
trees, pines and cypresses accen-
tuate the smooth bends of lawns.
Terraces and steps are coated with
natural stone.

The new landscaped area is origi-
nated by the terrace over retail and
dining establishments at the quay.
The strollers would have opportunity
to observe the vibrancy of this rein-
vented part of the waterfront.

This location will be the resting
place for all generations. The lanes
under the canopy of efflorescent cit-
rus trees and elegant coastal prom-
enade along the excellent sandy
beach, and also numerous restaurants
and cafes is sure to become a favor-
ite destination for townspeople and
tourists.

CONCEPT
Top View

(p. 68)
INFORMATION PROVIDED BY DSBA

A team of Romanian archi-
tects who won against 236
teams across 25 countries
in the world will build a

SF skyscraper in Taiwan.
The 300 - 350 meter build-
ing is meant to become

a new landmark for the
Asian country. The Taiwan
Tower will be much shorter
than the country’s highest
508-metre Taipei 101 sky-
scraper, but will become
the tallest structure in
Taichung, Taiwan’s third-
largest city.

The bid jury, featuring architects
from Taiwan, the United States, Britain
and Japan, called Dorin’s design both
modern and graceful. They conclud-
ed that the project offered by the
Romanians will be a challenge for
architectural design and a point of
attraction. “It will serve as both a
landmark and a piece of graceful art.
Its structure and material are chal-
lenging,” An Yu-chien, the Taiwan
member of the jury, said. Besides win-
ning the chance to design the tower,
Dorin STEFAN also won a prize of
four million Taiwan dollars (125,000
US dollars).

The Romanian team believes that
their fabulous skyscraper is quite real-
izable. The building should become a
new Taiwan icon. The Taiwan Tower will
be much lower than 508-meter Taipei
101, but its domination within the
Taichung skyline is unchallengeable.

The tower will have an observation
deck, a restaurant and office space.
From the observation deck, tourists
can get a birds’ eye view of Taichung
and can also see the Taiwan Strait,
which separates Taiwan and China.

Construction is scheduled to begin
in 2012 and last two years, according to
the Taichung city government, which
is financing the project.

The tower layers its underground
and ground level spaces as well as in
its vertical reaches all the functions
required by the conceptual theme:
information center, museum, office
and conference space, restaurants,
fixed observation desks.

Apart from the fact that DSBA aimed
to design a tower whose silhouetted
outline echoes the local symbolism
and has great impact in terms of visual
identity, the solution is at the same
time a model of green architecture.
With minimum footprint at land level
the development offers maximum
green area surface. All circulations are
vertically integrated (main and sec-
ondary functions for both services and
tourists). The ,chimney effect” is used
for the natural ventilation of various
functional areas. The office and ser-
vices areas in the tower have a 360°
orientation, which offers the possibil-

ity to minimize the green-house effect
through the use of cross-ventilation.

There’s much exciting about energy
production for the tower. It particular,
the system of axial turbines located
along the vertical central core are pow-
ered by wind blowing between the
cores. Dimensions of the turbines are
determined by wind speeds at differ-
ent heights. The adjustable photovol-
taic panels are installed all over the
height of the tower.

There is a geothermal power sta-
tion in the basement for the warming
of the areas in cold season and for
hot water. Lighting of the basement
areas and museum spaces under the
sandwich slab (structure-plants earth-
pedestrian traffic) is done through a
fiber optics dome system. Heating of
the floating observatories is provided
by electromagnetic field using the
electrical power created by the new
generation membrane which wraps
the helium tanks and captures through
photovoltaic transmission.

The urgent point of water saving
is also taken into consideration. Rain
water is collected from all platforms
into a tank situated in the basement;
there is a purification station near the
rain water tank so that water can be
reused for: cleaning, irrigation of green
areas, running water for toilets.

The very outline of Formosa Island
inspired the authors. “Starting from
the ‘geographical’ visual of Taiwan -
which is an island resembling a leaf -
we have developed the concept of the
technological tree: we have designed
8 spatial leaves (with eight being a
propitious number in the local culture)
in the form of zeppelin-like elevators
which glide up and down the ‘tree
trunk” and which serve the purpose of
observation decks / belvedere. | have
called these elevators floating obser-
vatories because each has a nacelle
which can take 50 to 80 people; they
are self-sustained by helium balloons
and are built from lightweight mate-
rials (borrowed from the spacecraft
industry) and are wrapped in a last-
generation type of membrane (PTFE)
and they glide vertically on a track
positioned in a strong electro-mag-
netic field,” recollects Dorin STEFAN,
the DSBA Principal.

“Even though the floating observa-
tories design was influenced by the
sci-fi computer gaming culture, they
are feasible and play a major role for
the pathway of the tower’s museum by
adding a new vertical dimension. Seen
from above, the city itself becomes the
key exhibit for the Museum of Taichung
City Development. Seen from inside the
museum, when they are nested, the
floating observatories become them-
selves exhibits, fascinating proof of the
present technological achievements,”
notes Bogdan CHIPARA, DSBA Architect

“We have been previously engaged
in a series of experimental collabora-
tions with Dorin STEFAN (also our for-
mer teacher) which is why, by the time
of this competition, we had already
developed a versatile and challenging
way of approaching the design task.
This made the path from the strong

initial idea to the final proposal a rath-
er smooth flow, which is a rare thing to
be able to say about an international
competition’s development,” con-
clude Claudiu BARSAN-PIPU & Oana
Maria NITUICA (upgrade.studio)

Access to the office floors is done
using 3 escalators. The 2 other connect
the “wings” of the museum. The central
node hosts 8 elevators. Two of them
serve the observation decks and the
Sky Lounge. There are 2 service lifts and
4 passenger elevators capable of carry-
ing 10 persons for Office Space. 2 emer-
gency stairways are also provided.

The main 8 pylons of the tower are
interconnected with fixed steel brac-
ings and shock dampers. The founda-
tion is formed by raft of piles drilled
down to 30 m. The main supporting
frame is made of rigid reinforced con-
crete cast in sliding formwork, which
panels are supported by steel plat-
forms above to be lifted along with
concreting of the eight main pylons
(these devices are also used for lifting
and installa5tion of steel bracings).

As the structure is designed with
respect to LEED and BREEAM standards,
its equipment, finishes and facade sys-
tem is sure to enhance the indoor envi-
ronment, including air conditioning,
heating/cooling and lighting. The exte-
rior air will feature less VOC and bacte-
ria. Materials used for finishing will be
the products with zero or very low VOC
and formaldehyde emission. Individual
temperature and airflow control over
the HVAC system coupled with properly
designed building envelope will also
contribute in better thermal perfor-
mance. Excellent lighting conditions is
ensured by smart combination of natu-
ral and artificial lighting options.

The floating observatories made
of lightweight and strong materials
perform as lifts along with their pri-
mary function. Each nacelle’s capacity
is 72 persons. The unit moves upward
because of levitation force of helium
tanks. Despite the similarities, all
eight observatories are of individual
form. Their length varies from 40 to
85 meters. It is difficult to determine
if the maglev units would resist the
wind load successfully. However, in
the “dud weather “ the tourists would
take another opportunity of observing
the city from a height, since some
top floors of the skyscraper also have
observation platforms.

The site was formerly occupied by
airport facilities, which were trans-
ferred to another location just few
years ago. The city authorities plan to
create here a green oasis and iconic
city gateway, as well as they are going
to adapt the area for business, tour-
ist, recreation and scientific activities
- Taichung Gateway Park.

The park will house the university
buildings, residential blocks, shopping
malls and, of course, the Taiwan Tower
itself. Among other stuff the tower
will be equipped with communica-
tion systems and sensors detecting
the purity of air.

The Museum of Taichung
Development at the base of the tower
will tell visitors about the history of the

city, its architecture, transportation,
economy and culture. This is the start-
ing point of an excursion through the
tower. The Museum should be seen
round counterclockwise. Brown color
indicates the exposition called “The
Past”, purple - “The Present”, whilst
“The Future” is painted green.

Presumably, the construction will
cost about $500 million. But even the
organizers of the competition are
reluctant to bet whether the tower
would be built the currently presented
way. They explain that it was just the
first “conceptual” phase, and next year
the show is to be continued with the
competition of detailed designs, which
would define the matter.

Acceptance rate:

5 million visitors a year;

13 670 visitors per day;

1140 visitors per hour;

570 visitors per half an hour;
8zeppelin/elevator platforms - app. 72
passengers per platform at any time;
8 stops - app. 4 minites arrival interval.
Operation:

365 days full operation;

Visiting hours: 12 hours a day;

Dorin Stefan Birou de Arhitectura
(DSBA) was founded in 1990 as a
follow up of Dorin STEFAN’s archi-
tectural practice started in 1975.
During the communist era, he
designed proposals for a series of
international competitions (such
as Téte Défense, Paris, 1982; New
Japan Opera House, Tokyo, Japan,
1986), public buildings in Romania
(such as Slatina Youth’s Culture
House, 1985) and participated in
various art & architectural exhibi-
tions (such as Interarch Biennale of
Architecture, Sofia, Bulgaria 1987
[silver medal] or “Space as Object”
Art Installation - 1982, UAP+UA,
Bucharest).

CONSTRUCTION SITE
The Dialogue
through Centuries

(p-74)
INFORMATION PROVIDED BY
NIKKEN SEKKEI

CITIC PLAZA is located on
North Sichuan Road of
Hongkou old district in
Shanghai. The site is close
to the Bund area and the
new CBD in the northern
Bund currently under con-
struction.

The Waitdan Quay or Bund is an
area of Huangpu District in central
Shanghai within the former Shanghai
International Settlement, which
runs along the western bank of the
Huangpu River facing Pudong.

The 1.5 km long waterfront houses
52 buildings of various architectural
styles such as Romanesque, Gothic,
Renaissance, Baroque, Neo-Classical,
Beaux-Arts, and Art Deco. That's why

this particular location is often called
the “world architecture museum”. The
Bund is one of the most famous tourist
destinations in Shanghai, which sup-
poses the most careful planning of any
new development.

The CITICPLAZA is planned as multi-
purpose complex with commercial
and high-rise office functions. This
area has two different natures that
many historical buildings and tradi-
tional commercial turnout from old
days are left while big scale redevelop-
ment advances. The Hongkou histori-
cal housing and rows of Shanghai tra-
ditional apartment buildings next to
the site is to be preserved. So, instead
of choosing conventional large-scale
redevelopment such as mega box
buildings, we consider more about the
history and the architectural contexts
of this area, such as the public space
between the traditional apartment
houses along street, the relationship
and the scale of architecture in the dis-
trict in order to make a cross-century
dialogue between the traditions and
the new era.

In the design of commercial space,
the authors interpret the alley space
(Lilong) of traditional apartment house
for the present age and develop dif-
ferent modules by dividing the com-
mercial space into different individual
groups. The open space between the
individual groups establishes the rich
alley network which had various hier-
archy. And the different entries of the
commercial facilities mix with the lanes
and alleys next to the site. At the time,
the commercial modules are stacked
up three-dimensionally and connect-
ed by bridge on 2nd floor and 3rd floor
to build up a vertical network of the
alley space. Besides, the distinct com-
mercial space is featuring the old lane
culture of Shanghai through the materi-
als, colors and style of the facade. We
choose the terracotta louver as the
main material of the facade as the
texture and scale of terracotta are very
match to the texture of brick wall of
the traditional apartment around the
site and echo the legendary historical
building. Also, the old address of the
lanes and alleys in the site are recorded
and carved to terracotta of the facade.
Visitors can feel the texture and history
and get the past memory perceiving
the very genius loci.

In the design of high-rise office,
as the architects consider the site is
located at the North Bund overlook-
ing Huangpu River and Suzhou River,
the standard floor plan is designed
as a unique U-shape design. So that
the core which included high speed
elevators, washroom and machine
rooms are arranged compactly at the
north part and open the south part to
offers the best river views. The floor
plans are 14m deep with strengthened
load-bearing zone around the core to
maximizes the space utilization effi-
ciency and match various requirement
of different users.

And as the requirement of natural
ventilation became severe in China
after SARS, the opening out windows
in high rise building increased rapidly.
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But there is a problem of influence on
appearance and the safety of the win-
dows under the high wind pressure.
So, in this project, the curtain wall is
equipped with special crystal scales
to create layers of elevation which
integrated with the adjustable natu-
ral ventilation system. The ventilation
device is installed between the layers
of curtain wall in order to protect it
from high wind pressure and avoid-
ing the influence on appearance. The
natural ventilation system improves
the office environment and abstracts
the scale of traditional row of houses
along the street. The outer curtain wall
is equipped with special crystal scales
to create layers of elevation. Low-E
double windows provide high insula-
tion and UV protection. The adjustable
breezing system brings back the feel-
ing of nature.

For the interior design of the office
building, it is integrated with sign
design. The building is divided into
four different elevator zones, so the
sign design is also divided into 4 zones
according to the elevator zone. A spe-
cial pattern is assigned to each zone
using idea of 4 seasons and that pat-
tern is used as interior design theme
and with different color for each floor.
As a result, instead of repeating inte-
rior design for every floor, identity of
each floor is expressed by different
pattern and color in this building.

Overlooking the Huangpu River
and the Suzhou River, the 200m high
building is aimed to become the mas-
terpiece of the Grade A office building
in the North Bund area of Shanghai.

Owner: Shanghai HiTime Real Estate
(Group) Co.,Ltd.

Designers: Nikken Sekkei, Shanghai
Institute of Architectural Design &
Research

Location: No.859 North Sichuan
Road, Shanghai, China

Site area: 15,535 sq.m.

Building area: 100,120 sq.m.
Total floor area: 147,900 sg.m.
Structure: SRC/RC/S

Floors: 47 aboveground, 3 under-
ground, 2 penthouse

Building height: 200.00 m
Parking capacity: 300 cars

Construction period: 2007-2010
Construction Phase: Under construc-
tion (curtain wall 80-90% finished)
Expected Completion time: End of
this year

Aseismic Design (Resistance):
Magnitude 7

Passenger Elevator: 16 units (4x4
banks)

VIP Elevator: 2 units

Parking Elevator: 1 unit

Lower Level Elevator: 2 units

OPINION
The new Prospects

(p- 78)

TEXT BY TATIANA VASILYEVA,
PHOTOS BY NP STOLITSA PROJECT
SRO

Developing market rela-
tions urge new mecha-
nisms for interaction, both
between government and
market players, and within
business community. One
of them is a self-regulato-
ry organization - SRO. The
process of establishment of
these institutions dealing
with architectural & design
industry is being over-
viewed by Julia Ilyunina,
the director of nonprofit
partnership STOLITSA
PROJECT SRO.

Julia, when and why the nonprofit
partnership STOLITSA PROJECT SRO
was founded?

First came the STOLITSA nonprofit
partnership of associated construction
companies. However, the major con-
struction companies often have their
own design teams, which need allow-
ances for work production. Initially,
we encouraged them to join the other
SROs, but eventually we decided to
establish an organization of our own.
Our partners were also willing to man-
age with united staff, clear procedures,
unified transactions and single leader-
ship style. Therefore, in April 2009, we
started up the NP STOLITSA PROJECT.
At that time there were just 15 par-
ent companies, whilst the SRO sta-
tus requires 50 founders at least. The
document preparation and recruiting
of absent partners took six months,
and on December 2, 2009, our SRO
STOLITSA PROJECT was registered by
RosTechNadzor.

What types of allowances are issued
by your organization?

We are entitled to issue allowances
for all types of design work. Our staff
experts and supervisors are experi-
enced enough specify the vocational
aptitude of companies associated with
our SRO. We're proud to be among
the very first self-regulatory organiza-
tions commissioned to grant design
allowances. After amendment of the
Directive N 274 as of 09.12.2008 by
Ministry of Regional Development
“On approval of list of works on engi-
neering surveying, design document
preparation, construction, reconstruc-
tion, major overhaul of capital struc-
tures affecting the safety of capital
structures” in early February 2010 we
received the RosTechNadzor per-
mission to issue certificates for chief
designers. We also issue design allow-
ances for unique, highly hazardous
and technically complex facilities.
Moreover, in this September we are
one of the first establishments com-
missioned by RosTechNadzor to cer-
tify design activities after effective
date of the Federal Law N2 240 as
of July 27, 2010 “On Amendments of
the Urban Development Code of the
Russian Federation and certain legisla-
tive acts of the Russian Federation”,
rearranging the allowance procedures
and the Directive N2 294 by Ministry of
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Regional Development as of 23 June
2010 adjusting the list of works on
the extremely hazardous and unique
objects, in line with the new edition
of the law.

Who are the members of your SRO
and what requirements should they
meet?

The basic manpower of our SRO is
design offices of major construction
companies. But among our members
there are also large design institutions
and even small studios. We are com-
mitted to democratic principles and
transparency recruiting new mem-
bers, regardless of their market impor-
tance. Today our SRO encompasses 85
organizations, and our requirements
are rather stringent in terms of self-
regulation legislation.

The requirements for new members
are specified by Town Planning Code
and approved by general meeting of
constitutors. These are requirements
for professional headcount, compe-
tence, advanced training. In addition,
the members must use only licensed
professional software, and possess or
lease the office quarters. The chief
designer organizations should have
corporate quality control system.

The admission of new members
of the Partnership is adopted by the
Board with compulsory attendance of
the Applicant’s CEO. He reports the his-
tory of his organization, accomplish-
ments, the work performed. Occurs
first acquaintance - because the firm
does not just get access, it becomes
a member of the partnership with the
status of self-regulatory organization.

What criteria do you follow?

We always act in line with legal proce-
dures ion force, and if the law appears
to be vague or ambiguous, we address
for interpretation to RosTechNadzor
and Ministry of Regional Development
of the Russian Federation.

Thus, the Directive N2 624 by
Ministry of Regional Development
as of 30.12.2009 “On approval of list
of works on engineering surveying,
design document preparation, con-
struction, reconstruction, major over-
haul of capital structures affecting the
safety of capital structures” contains a
list of 13 work packages, for example,
1,4, 5, 6, 7 affect the safety of capital
structures. But there is as list of types
(subtypes) of works. The result is ambi-
guity - should we issue allowances for
just 13 work packages or these types
(subtypes) are to be certified too? In
this case the company operating at
hazardous or technically complex facil-
ities should have a certain headcount,
as the Directive features the number
of specialists required to perform the
works inscribed on the List. It would
be more convenient for designers if
we interpret the regulation the way
that only 13 work packages need to be
certified. However, we have asked for
clarification, although now it becomes
a hardship for us and our partners. But
on defining the matter we would be
able to adjust their work, and any audit
would be passed well smoothly.

Now, the national SRO associations
are working on proposals for fine tun-
ing of this bylaw. And as soon as it is
specified, we'll follow the new rules set
by legislation.

Whatis the compensationfund? And
what’s the source if its funding?
Compensation Fund asset owned by
a nonprofit partnership that consists
of the contributions by members of
the SRO.

It is created to provide vicarious lia-
bility of self-regulatory organizations,
if the works performed by its members
proved to be defective.

Creating of the Compensation Fund
is the must of each SRO. Its volume is
defined by law. However, whilst before
October 1, the contribution to the com-
pensation fund was fixed - 150,000
rubles, subject to civil liability, after the
effective date of the Federal Law N2 240
as of July 27, 2010 “On Amendments of
the Urban Development Code of the
Russian Federation and certain legisla-
tive Acts of the Russian Federation” the
prime contractors should pay accord-
ing to the cost of works they perform.

In August we held a meeting to
adjust the Compensation Fund
Regulations. Now the prime contrac-
tor design organization is subject to
greater contribution, if the cost of
work it performs is more than legally
defined. Grading of such contributions
are also defined by law.

Probably, I'm uttering a subversive
idea, but | believe that linking of com-
pensatory payment to the volume
of work performed is artificial and
unjust. For example, some organiza-
tion performed a lot of work this year
contributing a lot into the compen-
sation fund, whilst during the next
year it operation is much less... And
contributions are not returnable. In
this case, the liability insurance is not
canceled. So | think it is better to
perfect a system of insurance. After
all, when the event insured against
occurs the firm pays first on its own,
if it’s insufficient the insurance com-
panies to be involved, and only then
- the compensation fund. And why
the contribution should have been
differentially increased?

Would it be the exhaustive burden
to pay both to the insurance com-
pany and the SRO?
| think it would not. In general, this was
really urgent a year and a half ago. Now
it is no longer as relevant. Russia faces
the advance of self-regulatory organi-
zations. Now there are 160 of them in
our segment, with about 100 - 120 com-
panies, on average, in each SRO.

The entrance fee in our organization
is 150 thousand roubles, another 150
thousand is the compensation fund
contribution. These payments are one-
time. Insurance premiums depend on
the amount of works performed. If the
company earned 10 million rubles -
the premiums will be 15-20 thousand
rubles a year. As a result, the total
payments (compensation and insur-
ance) would be 320-330,000 rubles. |
believe that it's fairly feasible for most

of normallly operating engineering
firms. The large organizations leading
the major projects this sum is pretty
inessential, moreover, the contribution
to the compensation fund is deduct-
ible for further tax calculation. | think
that if the organization is able to hire
qualified employees creating appro-
priate conditions it may afford to pay
such money. If the company was cre-
ated just to design cottages or other
less sophisticated facilities, it doesn’t
need any allowances. But without the
proper professional resources there
no use to dare designing high-rise or
underground facilities.

But what about the liability insur-
ance? Is it really important for the
members of the self-regulatory
organizations?

Liability insurance for design com-
panies is a specific issue. If the
occurrence insured emerges in the
course of construction works it's per-
fect sense, the case with designers
is more complicated. Firstly, that’s
more difficult to prove the fact of
designerrors, fortunately, the design-
ers rarely make the errors, which
may lead to the occurrence insured.
Another point is the moment of the
insured liability. It may be five or ten
years from the date of submitting the
draft, i. e, when an object is actually
built. Therefore, as a rule, the design
organizations insure their civil liabil-
ity for 3 years or more.

This point in our country is still
far from being perfect. Therefore, the
SRO insurance committees collect all
proposals, comments and wishes of
the members of the nonprofit partner-
ship to adjust the matters with the
insurance companies. While the rec-
ommendations are just being defined,
there are still many pitfalls. For exam-
ple, as it's been already mentioned,
after completion it is difficult to prove
that designers are really guilty for the
defect. It must be very serious and
obvious error. Fortunately, I'm repeat-
ing, this rarely happens.

But, in my opinion, liability insur-
ance is very important for self-regula-
tion organizations reducing the contri-
butions into the compensation fund,
keeping the level of responsibility of
all members of the Partnership for
substandard work.

What safety requirements should
follow the design company?

The company’s personnel should
be skilled and experienced employ-
ing the licensed software. The second
requirement seems surprising, but the
cracked software may feature errors,
may be missed by the users.

But, of course, the basis of success
of any enterprise is its staff. At the
moment this is a very urgent issue for all
construction industry establishments.
Today, the most qualified professionals
in our industry are 50 years and more,
whilst the young people are reluctant
to work. Preparation of competent
future professionals is a big problem
of at the national scale, and it should
be solved through self-regulation. The
personnel is also the matter of safety.

What are the other missions of self-
regulatory organizations?

SRO membership dues are being spent
not only administration fees. STOLITSA
PROJECT holds workshops, seminars,
meetings in different formats discuss-
ing the problems of the professional
community. Many colleagues adopt
our best practices changing their
mindset - they become more active.
We try to confirm the importance
of SROs: informing our organization
about any changes in legislation, pro-
moting contracts, submitting drafts
for the competitions, finding consci-
entious subcontractor. Furthermore,
we promote the provincial companies
at the Moscow’s market, and helping
the Moscow companies to find the
regional clients. It is very important in
the period of crisis, which helps to earn
money and get experience operation
at the Moscow market.

For example, in the summer, we had
a very interesting conference “without
ties “ in Suzdal attended by SROs from
Ilvanovo and Vladimir regions. Sharing
information and experience go along
with establishing inter-regional contacts.

Now the National Design SRO
Association greatly supports the updat-
ing of the SNIPs. As soon as a new draft is
released we post it at our site and send it
to our organizations for comments and
adjustments to be transferred to the
National Association. And believe me,
the further development of normative
documents is being done taking into
account the opinions of active members
of our nonprofit partnership.

Two or three years later, if we keep
on following the direction, the indus-
trial SROs will be working quite active-
ly and effectively, like similar establish-
ments of appraisers, auditors, which
were founded 2 years before us.

Do you just suggest or able to influ-
ence the legislation process?

Yes, we can really influence the leg-
islation, because, firstly, the boards
of national SRO associations feature
representatives of the legislative
and executive branches of power. In
particular, the designers - the first
deputy chairman of the Construction
Committee of the State Duma Valery
Panov and llya Ponomarey, Director of
department of Architecture, Building
and Urban Policy under the Ministry of
Regional Development of the Russian
Federation. The SRO is represented
in expert counsils of the Committee
for Construction of the State Duma,
Ministry of Regional Development of
Russia and here in Moscow, for exam-
ple - in the Coordination Council on
interaction with self-regulatory orga-
nizations in the construction industry
of the city. The relations are rather
close, and that’s good for us - this
is the view of executive and legisla-
tive authorities. Ministry of Regional
Development of Russia in general is
open to discussing and actually con-
tributes to solving the challenges of
self-regulatory organizations, if our
proposals are legal and benefits the
industry. The same is the case with the
Russian State Duma.

How satisfactory the existing SRO
legislation and what do you need
for normal operation?

I'd rather divide the legislation into
two components. The first is the laws
for the professional activities. We have
it - SNIPS, tendering rules, etc. And the
second - the regulations and laws that
directly relate to operation of the self-
regulatory organizations.

For example, the Federal Law N
240 as of 27.07.2010, features the point
whereby we should consider the com-
petence of staff and subsequent cer-
tification. That is the word “certifica-
tion” we're stumbling in, because no
one can decide how to interpret it.
The law was released in this particular
edition, but there’s no idea what is
meant by certification. The latest regu-
lation issued by the USSR Council of
Ministers was the Resolution Ne 531 as
of 26.07.1973 “On certification of man-
agement, technical workers and other
specialists of enterprises and organiza-
tions of industry, construction, agricul-
ture, transport and communication”
with changes and amendments intro-
duced by Resolution of the Council of
Ministers USSR N2 256 as of 21.02.1986.
This regulation on the procedure for
certification for compliance with job
requirements. Moreover, these regula-
tions prescribe rules for certification,
the list of commission, which neces-
sarily includes the head of the organi-
zation, trade union, party committee,
Komsomol committee representa-
tives. It's obvious that today this is not
the status quo and in particular it’s not
in line with the current Labour Code.
Since there are no more relevant docu-
ments, the wording of that Law N2240
sounds rather arbitrary.

The National Association of
Designers believes that there should
be no certification for compliance with
official instructions, but conformance
of knowledge and skills. That is, the
appraisal should be conducted after
the training. We made a request to
RosTechNadzor under the Regional
Development Ministry that we need
specifying the term “certification”
or be equipped with a bylaw clearly
explaining what should it be - high-
lighting relevance to job descriptions
or availability of skills, ie, after train-
ing. Clarification has not yet released,
but we have to certify out staff by
October 1.

Next issue. That notorious Russian
Federation Government Resolution N2
48 as of 03.02.2010 “On the minimum
requirements for issuance of certifi-
cates of self-regulatory organizations
for work allowances for high-risk, tech-
nically complex and unique facilities
of capital construction affecting the
safety of these facilities.” According
the Federal Law N 240 the SRO devel-
ops the requirements for issuing such
certificates itself on the basis of the
normative documents. But the require-
ments for issuing such certificates
are specified in the RF Government
Decree N2 48 as of 03.02.2010. It turns
out that to be entitled to perform
the design work at these facilities the
organization must have not less than

12 employees to get a single commis-
sion, whilst to be allowed to perform
all 42 types of works - 138 employees.
The calculation is made according to
the formula set out in that Decree. Say,
designing of local electrical infrastruc-
ture of rail transport utility requires
minimum 12 employees (the work
is ascribed to hazardous and much
complex), although the subj may be
rather simple. In this case, we think
that headcount is less important than
experience, knowledge and skills of
performers.

We hope that eventually the com-
mon sense prevails, and the matter of
allowing the design work on the most
hazardous will be approached differ-
ent way. Representatives of the nucle-
ar power industry have lobbied the
list of works marked with an asterisk
(for highly hazardous and technically
complex facilities) in order to prevent
emerging of unskilled personnel at
the design and construction market,
which is partially understandable.
However, the types of works are dif-
ferent, whilst the requirements are the
same - and it has become a problem.
For example, the Metro also refers to a
particularly hazardous urban facilities,
but to design the low-current systems
it’s not necessary to have numerous
employees.

Whereas in residential buildings,
according to the Directive N2 624 as of
30.12.2009 of the Russian Federation
Ministry of Regional Development,
designing of local power supply sys-
tems needs no certification. While in
case of fire due to improperly designed
and installed wiring there might be
a lot of casualties. Therefore, we are
looking forward to reasonable amend-
ments within the Government Decree
on especially hazardous and techni-
cally complex facilities, and in the
Directive N2 624 of Ministry of Regional
Development.

That is one of the major challenges
facing your non-profit partnership
is to getrid of double standards, dif-
ferent interpretations of the docu-
ments regulating the activities of
designers, isn’t it?

Exactly so, since today this is a serious
problem for almost all national SRO
associations. So, we are working for
the common cause.

Thank you, Julia, for such a
detailed conversation. Hope that in
future we’ll highlight the activities
of architectural & design SROs at
our pages more than once.

FOUNDATIONS
Geotechnic Aspects
of the Okhta Tower
Design

(p. 82)
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SHULYATEV, ENGINEER (ALL OF
GERSEVANOV NIIOSP)

The upward tendency was
always present in the world
architecture. The earliest
high-rise building, extant
so far, is the 139-meter
Pyramid of Khufu erected
more than 4,5 thousand
years ago. Egyptian pyra-
mids hadbeenunsurpassed
until medieval European
cathedrals with towers of
up to 160 meters outdid
them. In those almost all
were pieces of ecclesiasti-
cal architecture symboliz-
ing divine might and celes-
tial nature.

Passenger elevator invented in 1857
rearranged the concept of multistory
buildings making them far more con-
venient and so allowing multifunc-
tionality. Contemporary skyscrapers,
besides its basic function of office
or, less frequently, residential build-
ing, became the icons of economic
strength and technological advance.
Presence of a skyscraper a kind of label
of economically successful cities.

In Soviet Russia the most known
high-rise buildings were the so-called
“Stalinist high-rises” (up to 240 m), built
in Moscow during the 50s of the 20th
century. In 50-90s several buildings of
about 150 m were also constructed.
In 1996 The Tower 2000 launched the
downtown called the Moscow City,
including 9 buildings 250-350 m tall,
among which is the highest in Europe
509-meter Federation complex.

The Yekaterinburg downtown had
also been about to start, but the world
economic crisis put the project on
hold. Today the works are renewed
and completion of 215-meter Iset’
tower is scheduled for 2014.

Saint Petersburg is justly called the
other capital of Russia both in his-
torical and economic sense. The idea
of business district with the high-rise
building using a model applied in
some major metropolises took shape
several years ago. The design com-
petition for the Okhta public-business
center held at the end of 2006 was won
by British practice RMJM. The project
supposes erection of multifunctional
complex featuring 396-meter tall tower
in rather depressive urban area next to
the mouth the Okhta River. The site is
located beyond the historical city core
across the Neva River. The adjacent
blocks are built up with residential and
industrial structures.

To be precise, before the Great
October Socialist Revolution erection
of structures taller than 23,5 meters
(the height of upper cornice of the
Winter Palace) in the Russian capital
of the period was prohibited by His
Majesty’s edict. At present, the height
of existing high-rises or those under-
way in the city is 90-120 meters.

Such a tall building as the Okhta
Tower has never been erected in
Petersburg, that’s why the leading

domestic and foreign specialists were
invited to elaborate the design.

The geotechnic section of the
design and scientific and technical
tracking at all stages are to be per-
formed by professionals of Gersevanov
Research Institute of Foundations and
Underground Structures. The 80-year
old Institute participated in all signifi-
cant projects of the USSR and the RF.
Among them the most renowned are
those Stalinist high-rises, Ostankino
Tower, Moscow City buildings, and
also multiple industrial structures.
The institute developed practically all
normative documents on foundation
arrangement, underground building
also the content of geotechnic sec-
tions for high-rise designing.

The working draft was performed in
collaboration with Infors Project. The
contractor design of barette base was
developed by SPI HydroSpetzProject.

The Fig. 1 represents the wista
image of the Okhta Center, The tower
is rendered at the Fig 2. The basic
pentagonal footprint of the tower is
generally superposed over the outline
of the Nyenskans Fortress destroyed in
the 17th Century (Fig. 4). Five pointed
sections of the structure twist by one
degree at each level getting less over
the elevation (Fig. 4). The planned
height of the building is 396 m; num-
ber of floors — 67; the basic load is 330
thousand tons, diameter of the tower’s
footprint is approximately 50 meters.
Underground part is also pentagonal
and each facet is 56 m long; founda-
tion area is 5700 sq. m.

The structural scheme with central
core bearing most of vertical and hori-
zontal loads surrounded by perimeter
columns and few outriggers, which is
applied here, is getting even more pop-
ular within tall industry (Fig. 5). The out-
riggers are the extra-stiff beams with
2-floor high section, placed at several
levels of the elevation to resist horizon-
tal loads. General stability is ensured
by the joint three-dimensional work of
strong central stem, perimeter columns,
floor slabs and outrigger beams.

The central stem is the ferroconcrete
pipe with 2 m thick walls at the base,
which are gradually getting the higher,
the thinner. The central is partitioned
inside with walls and slabs of elevator
and stairway shafts, which reinforce
structural; strength. The core is sur-
rounded with 15 perimeter steel col-
umns of 850850 mm box-section.

The scheme is peculiar for concen-
tration of great vertical load from the
central stem onto rather small of the
foundation. Fig. 6 shows the pressure
distribution under the foundation
(without regard to redistribution due
to yielding of foundation), which is 4.5
fold more directly under the core than
average all over the base, and by 30%
less over the peripheral zone.

Most every contemporary high-rise
buildings are built on deeply embed-
ded supports, such as piles or barretts
(pile of rectangular cross section). It
is conditioned by the fact that plate
foundation for a high-rise structure
can be applied only if natural-ground
horizon is not much deep from the sur-
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face (down to 30- 40 m) and arrange-
ment of deep foundation area is eco-
nomically feasible. At this particular
site the rock natural-ground lies at the
depth of more than 200 m, that, whilst
the surface layers consist of soft soils,
which leaves no solution but arrange-
ment of pile foundation.

Still in the 1st Century A.D. the
Roman architect Vitruvius in his trea-
tise “De architectura libri decem” for-
mulated one of the foundation design
principles, which is followed until now:
“for the foundations of these buildings
one should dig down to the natural-
ground, if it is possible to reach it, and
even the natural-ground itself should
be excavated down to the depth
matching the scale of the structure
to be erected...” In other words, the
weight of extracted ground should
be equal to the weight of building.
It's impossible to use this principle in
full under these particular conditions,
since arrangement of so deep a foun-
dation in soft soils is not economically
feasible.

The second principle, for the first
time used for Stalinist high-rises in
Moscow by the group of design engi-
neers leaded by V. Nikitin (author of
the unique Ostankino Television Tower
structural design), consists in arrange-
ment of the box foundations, which
are more extensive than the footprint
of tall component of a structure, to
reduce loads onto the foundation
plate. Both these principles were par-
tially realized in the design of foun-
dation and underground part of the
Okhta Tower.

In terms of tall practice Petersburg
is characterized by extremely complex
geological engineering conditions,
because the surface layers consist of
soft soils down to the depth of 30-40
m (Fig. 7). However, the rock ground,
which are the most desirable bed for
high-rise buildings, are located at the
depth of more than 200 m, making it
unreachable as the base, since capabil-
ities and experience of contemporary
industrial technologies is limited by
embedding piles down to the depth of
100-120 m, let alone cost inefficiency
of such a foundation. Each additional
meter of pile embedding deeper than
100 m becomes literally “gold”.

Taking into account the above-listed
factors, the solution was made to use
the Vendian clays (lying 40-50 m deep)
as the base of pile foundation. This
study is examining the two layers of
Vendian clays - geological engineer-
ing elements 12 and 13 (see Fig. 7).
Vendian clays are relatively solid, being
the clay and semirocky soil at the same
time. In the countries, where this kind
of soils is widespread, there is a special
term - “mudstone”.

The basic issue for supporting the
piles by Vendian clays is lack of experi-
ence of using this kind of ground for
high-rise buildings. There's a certain
controversy about the properties of
Vendian clays among the Petersburg'’s
professional community. Some point
out that the clays possess block- fis-
sured structure; others assert that
this kind of soils has clearly expressed

stratification. The only matter of con-
sensus is that Vendian clays should be
thoroughly analyzed.

Previously, before the high-rise
projects were developed in the city,
the only people, who dealt with the
Vendian clays, were the builders of
underground railroad; however, their
studies had been generally limited
study with unloading of the ground
massif. Fig. 8 renders the working face
of the metro tunnel underway. The
Vendian massif is being held by hori-
zontal sheeting.

The program of geological engi-
neering searches included all possible
tests. While conducting field research-
ing and subsequent analysis aimed at
determination of parameters of the
Vendian clays necessary for geotech-
nic calculations the special proper-
ties of these soils, which are generally
neglected, were thoroughly investi-
gated. The objects to be clarified were:
variability of deformation and strength
characteristics of soils throughout the
depth (Fig. 9); mechanical anisotropy
of ground; Overconsolidated ratio
(OCR); degree of ground destruction
(after extraction to the surface); rheo-
logical parameters etc. The diagram
at the Fig. 9 represents the ratio of
modulus of ground deformation deter-
mined different ways to minimum
average modulus of deformation on
the roofing, which helps to estimate
the nature of changes in the deforma-
tion properties throughout the depth.
It is evident that for each test session
proves that value of the modulus of
ground deformation at the depth is
considerably greater than that at the
surface layer. The obtained variability
patterns of ground deformation prop-
erties depending on the depth were
taken into account in the geotechnic
calculations.

It should be noted that the values
of the modulus of deformation at the
same depth determined by different
tests differ manifold. Multiple techni-
cal and organizational factors at the
moment, when the calculations were
performed, proved that the results of
laboratory tests using stabilometric
instrument were accurate the most (for
detailed survey on geological engi-
neering searches at the Okhta Center
construction site see Tall Buildings,
Issue 5, 2010. p. 90-97).

Along with launching of general
geological engineering searches for
future construction, the conceptual
analysis of underground constructions
of the tower, based on preliminary
results, was started.

The key parameter (besides the geo-
logical engineering conditions) influ-
encing selection of necessary length,
span and number of piles is the pres-
sure of the structure onto the base,
which average value can be defined
as the ratio of static load value to area
of foundation. Extending the area of
foundation, increasing depth and the
stiffness of underground part it is pos-
sible to decrease the base pressure,
which allows using shorter piles. Some
high-rise buildings, for example the
world tallest Burj Khalifa, are designed

according to the principle of pyramid
- one of the steadiest structures. Its
ground floor has the greatest area,
whilst each overlying floor comes nar-
rower. This form is the best in terms of
structural behavior; however, it signifi-
cantly limits the architectural options.

In our case, there’s no any criti-
cal expansion at the base of super-
structure, which allows arranging
foundation of somehow greater area.
However, expanding just area without
deepening of substructure can entail
excessive sagging of foundation. At the
stage of conceptual analysis several
dimensional options for substructure
and piles of respective lengths were
examined (Fig. 10). These alternatives
were presented to the client, but none
was accepted, since he was reluctant
to change the approved architectural
forms and volumetric solutions of the
building.

Substantial rise in cost of founda-
tion walling appeared to be another
obstacle for arranging deeper sub-
structure - the pressure of soft ground
onto the walling substantially grows
with each meter of depth. Thick layer
at 5-10 m depth consists of thixotro-
pic varve clays, which are likely to
transform into viscous fluid under
dynamic impact. The superstructure
with foundation area about thrice as
more extensive than the area of the
tower’s footprint, which respectively
decreases the base pressure threefold,
was finally approved. To enhance dis-
tributive capability of the substructure
there are some 1 m thick radial cross-
beams arranged throughout the space
between central core and perimeter
walls. The ground floor plan of under-
ground part is rendered at the Fig. 11.

The frame filling is represented by a
slurry wall of semi-top-down type. The
semi-top-down method is a variation
of top-down principle ensuring stabil-
ity of frame filling by the floor plates
of underground part, concreted from
top to bottom in the course of foun-
dation arrangement. Thus, ground is
being extracted through technologi-
cal apertures in floor plates, which
urges conducting of ground works by
compact excavators and loaders. Semi-
top-down techniques are just partially
applied - around the perimeter of the
slurry wall in, - which makes it possible
to use heavy machinery for foundation
arrangement. Furthermore, applica-
tion of semi-top-down methodology
minimizes the influence of foundation
works on the surrounding housing,
thanks to extra-stiffness of floor plates
holding the slurry wall. The depth of
foundation area is 12-15 m (depend-
ing on the ground mark). Stability is
ensured by three levels of the floor
plate fragments at the perimeter of
the slurry wall with unarmored lower
part, which serves simultaneously as
an antifiltration curtain.

As is known, the pile foundation of
high-rise building, according to nor-
mative requirements, should be per-
formed in line with limiting conditions
calculations. The first limiting condi-
tion considers bearing capacity of the
ground at the base of the pile and

strength of its material; the second
estimates foundation deformations
under vertical and horizontal load.

Calculations of the pile founda-
tion according the existing normative
documents proved to be impossible,
which also substantially complicated
design works. For example, those
SNIPs (Construction norms and regula-
tions) on pile foundation design feature
pile calculation procedures just down
the depth of 45 m. The settling calcu-
lation methods are also not adapted
for such deep foundations. As a result,
practically all geotechnic works at the
Okhta Center site were performed
according specially developed speci-
fications justifying deviations from the
normative values.

While normative documents just
orient designer, assign the frame
of possible results, recommend the
basic design principles and deter-
mine reliability factors, the most lik-
able geotechnical tools are calculation
complexes based on the numerical
methods. The calculation complexes
available at the moment are able to
solve the problems containing 200 -
300 thousand finite elements. Such a
dimensionality allows modeling with-
out any simplifications all structural
elements of the building, foundation
structure, frame filling and even sur-
rounding housing. It is usual but not
always to apply the calculation com-
plex at its level best, especially at the
completing stages of analysis - for
refining calculations. In this case com-
position and adjustment of the scheme
and calculation itself may take several
weeks. At the initial stages of analysis it
is enough to work on axisymmetrical,
two-dimentional or simplified three-
dimensional problem.

The two- and three-dimensional
versions of Plaxis geotechnic calcula-
tion complex was used for all types of
calculations (foundation, frame filling,
evaluation of influence on the sur-
rounding housing, simulation of pile
field tests etc.). This application by
Holland-based Plaxis BV have been
tested many times different countries,
including in Russia, for the structures
of various typology. If used compe-
tently, the complexis able to define the
stress-strained state both of ground
massif and constructions interacting
with ground at any stage of erection.

The following calculations were
conducted at the stage of concep-
tual design analysis of underground
part: absolute settling, performance of
piles of various length for differently
loaded zones, preliminary stiffness
coefficients of the base. Furthermore,
the influence of overconsolidation
ratio (OCR), effect of a pile group and
expediency of conducting further cal-
culations for different basic models of
ground were also estimated.

The predesign of absolute settling
and stiffness coefficients was also
executed within the “pile-ground mas-
sif” model with the reduced stiffness
characteristics. The model was tested
at the Moscow City structures prov-
ing appropriate convergence with the
results of monitoring. The calculations

gave the values of settlings for pile
foundation with different depth and
width. The Fig. 12 represents the dia-
grams of dependence of the settling to
the depth of foundation. The values of
sagging are given as the ratio of actual
settling and the average value art the
-50 m mark.

The Fig. 12 displays the curves of set-
tlings calculated:

« by three methods, proposed by the
normative documents in force;

« by Plaxis for axisymmetrical posi-
tioning according to various different
models;

« by Plaxis 3d for three-dimensional
positioning (taking into account the
work of pile base and without it)

Generally, all curves show less set-
tling with deeper embedding, and at
that the degree of settling is different
depending to the depth. The settling
calculated using numerical methods
is somehow more than that deter-
mined according to the normative
documents, which is connected with
peculiarities of elastic-plastic work of
the ground and compression of pile
shafts. Among the numerical methods
the most reliable is three-dimensional
calculation, as it allows considering all
geometric features of foundation, and
also natural geological heterogeneity.

It is no accident that the pile base
involving issue is examined here. It is
known that the most important point
of drilled pile arrangement is its clean-
up performance. If the face is cleaned
improperly, it may lead to deeper set-
tling of the pile, and thus its base is
involved later. This problem is none the
less urgent for the piles of rectangular
cross section (barrettes). The influence
of this factor on overall settling is esti-
mated by calculations considering pres-
ence of bore mud, which is very soft
ground at the bottom of a bore hole.
The Fig. 12 clarifies that the settling dif-
ference between piles with and without
bases vary from 20 to 30%, whilst the
influence of cleanup performance on
settling decreases as the depth of foun-
dation embedding increases, since in
this case the lateral surfaces of each pile
are getting more involved.

Most of simplified basic models of
loaded ground behavior assume that
deformation conditions are irrespec-
tive of stress-strained state. The funda-
mentals of the ground mechanics state
that deformability of ground decreas-
es, if it is compressed throughout,
which naturally corresponds to deep
bedding. These models do not take
into account that at slight deformation
the ground deformation modulus is
manifold more than those obtained
in the course of laboratory testing.
The normative documents feature
the notion of compressed thickness
of the base representing increasing
of ground compaction. The height of
compressed thickness limits the part
of the massif of ground involved into
interaction with foundation, and it is
the important parameter of sagging
calculation. If the foundation is well
wide, the settling is practically pro-
portional to the depth of compressed
thickness. In the numerical calculation

using simple models it is possible to
limit the compressed (active) thickness
featuring in the normative documents,
or just consider variation of ground
deformation conditions throughout
the depth. Application of advanced
ground models reduces active region,
the ground gets harder depending on
the model taking into account many
factors. To make such models appli-
cable the analysis of numerous test
results and their statistical processing
was required.

The advanced ground models con-
firm the estimated values of com-
pressed thickness obtained by cal-
culations according to the normative
documents and using simple models.

One of the advantages of pile
foundation is less uneven settling by
changing of suppleness of separate
piles. There are two specific pile foun-
dation schemes for high-rise buildings
used all over the world: a) pile embed-
ded down to equal depth with vari-
able span (less frequently with regular)
and variable section; b) piles of dif-
ferent section and length in different
zones of foundation. Most frequently
the piles of central zone loaded the
most zone are made elongated, which
makes it possible to decrease the sag-
ging of foundation plate. To obtain
the optimum arrangement of piles in
the Okhta Center tower foundation
the calculations for of the following
schemes were executed (Fig. 13):

« the piles under central part are 20
m as longer, and in the middle part - 10
m as longer than the piles of periph-
eral zone of the foundation;

« the piles under central part are
20 m as shorter, and in the middle
part - 10 m as shorter than the piles of
peripheral zone of the foundation;

« all piles have equal length and
regular span;

« all piles have equal length, but dif-
ferent span.

Analysis confirmed that the elon-
gated piles in the central zone con-
tributes to less sagging of middle
zone of the foundation, but induces
increased stress in the ground under
the elongated piles caused by exces-
sive loading of them in comparison
with less rigid piles. Increased stiffness
of longer piles substantially changes
deformation conditions of the ground
at the pile bases. The local stress rise
is unfavorable factor because of geo-
logical engineering heterogeneity of
ground and substantial change in their
properties in proportion to depth of
embedding.

Fig. 14 represents: at the left image
is the foundation with piles of equal
length and dense arrangement, and
at the right one - the foundation
with piles of variable depth arranged
less densely. The left figure displays
smooth stress distribution from small
depths because of both more dense
arrangement and equal length of
piles. The ground in this foundation is
jammed between the piles and works
in line with the scheme similar to that
of nominal foundation.

At the right half of figure the pic-
ture is quite the reverse: much more
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stressed locations emerge under the
pile bases due to different length
and less dense arrangement of the
piles. Under the edge of each “step”
of the foundation the “edge effect”
occurs, which is similar to distribution
of contact stresses under the plate
of rigid foundation. Generally, here is
observed the substantial increase in
stresses over small volume of ground.
Presently, after additional geological
engineering searches are completed it
is possible to return to the data analy-
sis having more information on the
ground conditions to examine addi-
tional options featuring the piles of
variable length (for example, smoothly
altering).

The ground load history can have
essential effect on settling calculations.
At load transfer from the building the
ground is deformed considerably less
(within the range of natural loads).
One of the numerical expressions of
this effect is the overconsolidation
ratio (OCR), defined as ratio of his-
torical maximum of natural stress and
load at the present moment. Manifold
increase in the ground stresses may be
caused, for example, by surface glacier
or any other geological process.

In the course of calculations it
was determined that the OCR value
greatly influences the estimated set-
tling of foundation. At the OCR=2 the
settling is cut by 30% (Fig. 15). The
greatest influence the OCR renders
within the range of 1-1.5, whilst its
influence decreases at greater values.
The results of calculations proved the
need of determining historically maxi-
mum natural stress-strained condition
of the ground.

The evaluation of pile group work
proved, as it was expected, that at less
spans between the piles the stiffness of
the group becomes considerably less,
i.e. its settling is obviously greater at
the same load. Besides the span the
group effect depends on the length of
piles, maximum lateral frictional force
etc. To assess the influence of these fac-
tors some series of calculations were
conducted, which results were used
for estimation of effectiveness of pile
arrangement. The analysis of results car-
ried out for the barrette foundation with
estimated 10 cm settling (limited by the
designer of the superstructure) dispayed
the following. For deep barrettes at con-
stant strength value of the contact layer
of concrete/ground system (parameter
“interface”) if the span between the cen-
tres of barrettes is 3.5-9.5 m, the stress in
central barette increases 2.5-fold, whilst
this index for the peripheral one is 2.2. If
the spanis 5.5 m and the interface range
of 0.2-1 (ground solidity) the stress in the
central barrette grows up to 1.5, and in
the peripheral one - up to 1.9. If the bar-
rettes shorter by 30% with 5.5 m span
and interface equal to 0.6 the stress in
the peripheral barrette increases up to
1.9-fold relative to the central one. On
having analyzed the obtained data, it is
possible to make the following conclu-
sions:

« wider spans induce greater stress
in the central barrettes than in the
peripheral ones;

« less friction between concrete and
ground surfaces causes less stress dif-
ference between central and periph-
eral barrettes;

« the shorter the piles, the more
influence of the group effect.

The diagram representing depen-
dence of stress in central barrette on
the span and friction within the con-
tact layer concrete/ground is rendered
at the Fig. 16.

Dozens of pile and barrette arrange-
ment options were analyzed in the
course of calculations, which char-
acteristic intermediate versions are
shown at Fig. 17.

It's rather ambiguous what to select
- barrettes or piles, - and besides the
technical features it is necessary to
consider economic feasibility. It should
be noted thatarrangement of barrettes
requires the same equipment, which is
conventionally used for slurry walls.
Often, the contractor disposing some
highly efficient specific machines can
propose lower cost than the contrac-
tor involving different equipment for
piles and slurry wall.

In terms of technique the piles have
more extensive lateral surface per
cubic metre of concrete, whilst the
barrettes make the foundation stiff-
er having greater moment of inertia
along the wider side.

Reliability of calculations for deep
foundations greatly depends on
obtaining quantitative and qualita-
tive pattern of interaction between
the piles in large group. It is known
that pile group settling is significantly
more than that of a single pile at the
same load. Moreover, the less the span,
the greater this effect. The usual pro-
cedure of calculation of stiff pile rafts
based on adding of bearing capaci-
ties of separate piles is insufficient
for such a case. Considering of group
effect implies greater suppleness of
piles working within the pile field in
comparison with the work of separate
piles, and also variable resistance of
piles and ground depending on their
location (central, peripheral, corner) in
the composition of group or relative to
filler structure.

Doing the calculations it is impor-
tant to understand the degree of sen-
sitivity of a model to this or that initial
input data focusing attention on the
matter of correct selection. To analyze
the level of a factor, for example, the
size of the grid element, it is neces-
sary to calculate the element varying
its size from minimum to maximum
with further comparing the difference
in the results. The correct analysis of
the sensitivity of a model includes not
only the analysis of the size impact,
but also considers the set of other
initial parameters, such as strength of
the contact of concrete, natural stress-
strained state of ground, the depth of
compressed thickness etc.

The standard calculation results are
given in the Fig. 18-21. Fig. 18 renders
the simulated foundation and a part of
the superstructure (upper floor slab is
not shown) under load. At the Fig. 19
features the values of barrette settling
(as the ratio to maximum foundation
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sagging). The Fig. 19-20 display clearly
that the greatest sagging of founda-
tion is observed in the central part. The
bartettes have equal settling through-
out the length, which is caused by
their joint displacement with ground
as a single whole. The value of settling
in this case is determined basically by
compression of underlying ground. It
is evident that the more the distance
from the center, the more changes the
settling along the length of barrettes
as the ground moves relative along
the barrettes. The maximum settling
is indicated in the upper part of a bar-
rette, whilst in the depth the settling
attenuates dramatically due to dissipa-
tion of stresses. More intensive stress
drop in barrettes at greater depth (rel-
ative to that of barrettes in the middle
part) is explained not only by a periph-
eral position of piles in the group, but
also by wider spans in this zone.

The Fig. 20 renders the foundation
settling isofields in portions of the
average settling values. Maximum
settling is observed in the center of
the foundation, whilst its extension
approximately corresponds to the
overall sizes of the central core. Over
unloaded peripheral zones of the
foundation the settling is minimal,
which should be considered in the
course of designing pile or barrette
arrangement schemes.

The results of each calculation were
the grounds for composing of stiffness
factor scheme featuring stiffness value
of each pile (barrette). The stiffness
factor, being the degree of supple-
ness of each pile within foundation, is
calculated as the ratio of stress at the
crown of pile to its settling. The Fig. 21
features the characteristic result of cal-
culating the stiffness factor for one of
intermediate versions of the barrette
foundation. The values are represent-
ed as the ratio of the stiffness factor of
a pile to the average value. The greater
stiffness factor is rendered as the circle
of greater diameter, designating the
barrette. Along the way from the cen-
tre to the perimeter the small zone of
increased stiffness is observed, which
corresponds to the position of the cen-
tral core. In this zone the piles, which
have equal average settling, accept
greater load, which is reflected in the
value of stiffness factor. In the central
part of the foundation the barrettes
are 2-4-fold as less stiff than peripheral
ones, which is caused by the group
effect.

Surveying the world practice of
foundation design, it is possible to
notice that so far it is usual to consider
foundation as a separate construct
under the load of superstructure. This
approach does not reflect the actual
interaction between the building and
its foundation, because in contempo-
rary buildings with monolithic ferro-
concrete structural system the entire
carcass works integrally. The body of
a building helps foundation to work
optimally, partially receiving stresses
of its own. Usually, if the foundation
calculated without regard to the super-
structure, the estimated stresses and
deformations appear to be overstated,

but it may be quite the reverse. It is
obvious that in the course of design-
ing the foundations for tall structures
the superstructure shouldn’t be dis-
regarded.

In the contemporary practice there
are two universally recognized meth-
ods of foundation calculation taking
into account the superstructure. These
are: joint calculation and iterative pro-
cedures. As it follows from the name,
the joint calculation examines both
sub- and superstructure within a sin-
gle design scheme. This approach has
its pluses and minuses: its advantages
are high authenticity and clarity, while
the deficienses — time-consuming cal-
culation and adjustment procedures,
poor flexibility.

The iterative procedure uses two
models - ground/foundation (model
of the base) and building itself. The
iterative approach presumes that after
assigning the initial approximate stiff-
ness factor value, the initial value of
stress in the piles is obtained within
the building’s model. The value of
stress determine precise stiffness fac-
tors within the model of the substruc-
ture and corresponding stresses in the
piles within the model of the super-
structure, repeating such a procedure
till obtaining of convergence with the
assigned parameter. Force distribution
in the piles can serve as such a param-
eter. The flow chart of iterative process
is represented at Fig. 22.

In the course of calculations both
approaches proved to be quite reli-
able. The parallel joint calculation
was executed by Saint Petersburg-
based NPO Georeconstruction -
Fundamentproekt” (GRF).

The joint calculation scheme devel-
oped by GRF is represented at the Fig.
23. Juxtaposition of distribution dia-
gram obtained using joint calculation
and iterative procedure is represented
at the Fig. 24. It's obvious that the
foundation settling curves, calculated
using both approaches are well con-
vergent (within 5%).

All in all, 20 options of pile arrange-
ment were examined using nonlinear
calculation for three-dimensional set-
ting. Among the research points were:
pile arrangement under differently
loaded zones, options of application
of longer or shorter piles in different
zones etc. The diagram at the Fig. 25
features distribution curves for some
options. The settling values at each
point are given as ratio to the average
sagging, which to represent all curves
within a single diagram. In scientific
and practical terms it would be inter-
esting to highlight the features of each
calculation; however, this description
seems to be extensive well over the
framework of this article. Let us figure
out just some crucial points.

It’s easy to notice at the Fig. 25 that
in the zone of the central core the
maximum sagging of the foundation is
obvious. This effect is caused by pecu-
liarities of the design concept (the load
is focused under the central stem) and
edge effectimpacts. The edge effect is
caused by increased stiffness of foun-
dation at its rim, and it is characteristic

for both pile and plate foundations.
Theideal foundation is that, which sag-
ging distribution diagram is represent-
ed by straight horizontal line meaning
that the sagging is uniform. Among
the distribution diagrams given at the
Fig. 25 there are two options, which
sagging parameters fluctuate within
just £5%. These curves represent the
foundation options featuring 105 m
long piles. Thus, the option, which is
close to optimum in terms of tech-
nology is economically is extremely
cost-inefficient. Speaking about the
economic feasibility it is necessary to
keep in mind not only cost of works
and materials, but also the time-frame
of implementation, which is the crucial
point for the client. The period, neces-
sary for arrangement of deep piles, as
well as the cost, grows in geometric
progression as soon as the foundation
is getting deeper.

The stiffness factors obtained for
various pile arrangement options
were handed over to the designer of
superstructure for further assessment
if calculated deformations were per-
missible in terms of structural design.
This approach may seem uncommon,
because there are special charts of
maximum permissible deformations
for the buildings of various structural
typologies. In this connection, a cou-
ple of points should be highlighted.

First of all, these values are repre-
sented in the regulations developed
by NIIOSP in 60-70’s for the standard
structural designs on the basis of
uneven settling monitoring of the
buildings underway and the nature of
the occuring defects.

Secondly, the structural system of
high-rise buildings has individual geo-
metric, stiff and strength character-
istics, which brings into question the
very possibility of compilation of such
a chart.

In accordance with the require-
ments of Glavgosexpertiza, for the
structures of such an importance the
client must obtain from the designer
two assessments based on the same
initial data, executed using different
analytical complexes. These calcu-
lations must be done both for the
foundation and for the superstruc-
ture. In this particular case the client
also invited the UK-based Ove Arup
& Partners. The comparative analysis
of the results obtained by Arup and
NIIOSP displayed divergence of sag-
ging distribution diagrams just within
10%. Application of different analyti-
cal complexes (Plaxis3D, FEM-Models,
LS-Dyna) proved that the the most
important thing is selection of initial
data, but not the kind of software itself.
Accessibility and ongoing enhancing
of specialized analytical complexes
and models of ground does not sim-
plify the design process, but on the
contrary, raise a demand on engineers
using these applications. Moreover,
the specialist operating such software
should be specifically aware of ground
mechanics, engineering geology, the-
ory of elasticity and plasticity etc.

Examining the dynamics of ground
modeling by Plaxis one should note

that just two deformation parameters
are required for the simplest ideal
elastic-plastic model, the model called
Hardening Soil needs five of them,
whilst the Hardening Soil Small Strain
operates with seven indexes. Whereas
the parameters for the simplest mod-
els can be obtained from the report on
geological engineering research car-
ried out employing the standardized
procedure, the values of the param-
eters for more complex models often
require conducting specialized, not
standardized soil tests and thorough
professional analysis of their results or
selection of the values by appraisal.

Presently, the design works on the
the Okhta Tower foundation are still
in progress. Further optimization of
design solutions and improving their
reliability is planned.

Apparently, on having read the arti-
clethe reader would agree that design-
ing and erection of high-rise build-
ings is practically impossible without
involving professionals and thorough
scientific and technical tracking.

The most careful analysis of geo-
logical engineering searches, correct
selection of analytical and geotechni-
cal model, and also accurate derivation
of the relevant parameters, examina-
tion of various options in the course of
mathematical simulation (combined
design) and taking into account the
technical capabilities of equipment are
the essential components of design
process ensuring erection of actu-
ally reliable foundations for high-rise
buildings, which would be at the same
time optimal in terms of technology
and cost efficiency.

KNOW-HOW
Brickwork-like
Cladding Texture

Some design and implementa-
tion points of decorative build-
ing exterior employing the
Diat energy effective curtain
walling

(p. 92)

TEXT BY EUGENY TSYKANOVSKY,
CAND. OF TECH. SCIENCES,
HONORARY BUILDER OF

RUSSIA, LAUREATE OF THE RF
GOVERNMENT SCIENCE AND
TECHNOLOGY PRIZE, THE DIAT
GROUP BOARD CHAIRMAN, PHO-
TOS BY DIAT GROUP

Historically, one of the most popular
textures of premium developments is
brickwork. Since the current energy
efficiency standards can not be met
by a minolithic exterior walls consist-
ing only of brickwork (for example, for
Moscow the thickness of the brickwork
should be 2.0 m at least), it is obvious
that for such a shell should be the mul-
tilayer structure using effective heat
insulation.

Since 1996 to 2007, the classic option
and the basic brickwork-like structur-
al wall was the so-called “laminated
masonry”. This system comprises the
following elements: interior brick tier,

expanded polystyrene or mineral wool
insulation, external brick tier braced
by various links to the interior (carrier)
tier. Actually, the negligent compa-
nies trying to reduce costs made these
links from low grade steel or didn’t
install them at all. The internal tier was
made of self-bearing cellular concrete
blocks of minimum density, ventilation
clearance was stuffed by construction
waste, with no air holes in form of
hollow joint at top and bottom of the
brickwork. Ten years of “implenent-
ing” of such a “technologies” caused
violations of health standards (includ-
ing freezing and soaking of walls with
subsequent efflorescence), and lots of
emergency situations due to partial
collapse of the external tier. This, in
turn, led to giving up of such schemes,
and in some regions - and to banning
of such structures prescribed in rel-
evant regulatory and technical docu-
ments.

Nevertheless, a great demand for
that notorious fake brick houses, has
stimulated designing and implemen-
tation of various wall options provid-
ing sufficient structural reliability.
These solutions include techniques
using blocks of cellular concrete as
interior tier with quarter- or half-brick
thick exterior tier without air holes or
classic ventilated facade with effective
thermal insulation from mineral wool
and half-brick exterior tier keeping a
gap from of the heater. Unfortunately,
all these options along with ensur-
ing suitable reliability and durability,
have a number of serious drawbacks:
heaviness, high cost (both direct and
indirect), and if built in winter time, the
work production becomes even more
costly, let along hazards of defrosting
or efflorescence of brickwork.

In this article we do not consider the
brickwork-like technologies featuring
various panels, since most of these
scarcely look like real brickwork (only
from great distance), which is often
unacceptable for the clients.

Our marketing studies in this seg-
ment of the facade market induced
development and implementation
of classical curtain walling based on
the existing Diat facade system. lIts
decorative layer of clinker tiles (or tiles
from hand-made sawn bricks)to be
assembled between horizontal rails.
The joints between the tiles are sealed
by special waterproof grout. As a
result, we have perfect simulation of
brickwork with manually cast joints as
extensive as 9 m and 4 meters high.
Such a revetment weights approxi-
mately 40 kg/m? (unlike 200kg/m? for
a half-brick layer and 400 kg/m? for
real brickwork). The trowelling works
can be transferred to the summertime,
whereas mounting of these facades
is quite admissible in winter, which
entails no harm to the entire structure
ensuring effective and trouble-proof
heat insulation of the walling.

The cost of these works is by 40-60%
lower than that of ventilated facade
with effective thermal insulation
from mineral wool and external tier
of actual half-brick brickwork keeping
the gap from insulation (and this is

without taking into account much less
load onto the foundation, cuts over-
all construction costs even more sig-
nificantly). In this case, it's possible to
introduce such architectural elements
as columns, stairways and negative
surface slopes in brickwork, masonry
with majolica, etc. at same cost and
preserving the weight of a structure.

Before the market release Diat con-
ducted fairly comprehensive study
confirming reliability and durabil-
ity of the proposed design. In par-
ticular, the actual fragment of such a
facade passed climatic testing in the
Scientific

Education Center under MGSU using
theuniquetestingfacility:a2x2 mfrag-
ment was subjected to 200 (!) cycles
of freezing and thawing at tempera-
tures ranging from -40°C to +70°C with
sumultaneous sprinkling (which cor-
responds to more than 50 years of real
operation). Test results were excellent.
There were also two comprehensive
fire test (with tiled slopes). The result
obtained in both cases meets the KO
(GOST 31251-2008). To determine the
scope of technology different types of
tiles were tested in terns of mechanical
strength. At the test load of 1000 kg/
m? (the laboratory maximum) the sys-
tem does not collapse. The tests that
the Diat system is applicable in high-
rise structures. Corrosion resistance is
ensured by stainless steel used for all
its bracing items. The logical result was
successful certification of the technol-
ogy by the Russian Federation Ministry
of Regional Development approving
its implementation. At present, we can
say that this is a perfectly innovative
patented market offer for cladding
industry meeting the most stringent
requirements with 50 years at least
design durability irrespective of cli-
matic conditions.

TECHNOLOGY
From Kaliningrad
to Vladivostok

(p. 96)
INFORMATION PROVIDED BY
DOKA RUS

Application of selfclimb-
ing formwork technique
based on hydraulic system
considerably simplifies
and intensifies erection

of high-rise structures. In
2011 Doka, which is one of
the world leaders of slip
forming industry, is cel-
ebrating its 15 year long
operation in Russia. Over
this period the enterprise
has proved its high perfor-
mance throughout Russian
construction market.

The Doka Rus products are intended
for the most complex and important
Russian developments. They are used
at the construction sites through-
out the country from Kaliningrad to
Vladivostok, including: bridge pylon
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at Russkiy Island and residential com-
plex in Khabarovsk, high-rise build-
ings in Yekaterinburg and offshore
platforms for Sakhalin, cooling towers
in Novovoronezh, Zenith Stadium in
Saint Petersburg and other ambitious
projects for two Russian capitals. Doka
delivers end products within the short-
est periods, organizes installation on-
site and conducts technical tracking.

An example of the success-
ful application of the Doka tech-
nologies in Russia is the prilling
tower for carbamide manufacture
in Cherepovets. The mission was
to develop technical solution for
stairway and elevator shaft and
deliver slip forming equipment on-
site at the earliest possible date.
The contractor of this development,
Spetszhelezobetonstroy, is one of
the key accounts of Doka Rus.

In May 2010 the company launched
designing of formwork solution,
which was set to be developed
undertime. And still in July 2010
the Spetszhelezobetonstroy per-
sonnel together with Doka Rus spe-
cialists started mounting of equip-
ment on-site. The structure features
rather unique geometry: the eleva-
tor shaft is placed inside the other
shaft. Another hardship occurred
with embedding of numerous inset
components and apertures in the
shafts. The 100-meter tall structure
was erected using SKE 50 plus slip
forming system and SKE 50 plus shaft
scaffolds. This equipment guaran-
teed high operational safety preserv-
ing promptness of erection.

Technical solution

SKE 50 plus slip forming system
and SKE of 50 plus shaft system for
stairway & elevator shaft.
Height-100 m

Section - 10x10 m

Bay-2.5m

External platforms - SKE 50 plus
Number of automatic climbers - 11
Internal platforms - SKE 50 plus shaft
system

Number of automatic climbers - 12
Hydraulic lifting of platforms
Maintenance by SKE mobile units

Spetszhelezobetonstroy offers the
entire range of construction and
mounting works about monolithic
reinforced concrete structures using
the most advanced technologies
and state-of-the-art building mate-
rials. Competent specialists, avail-
able manufacturing capacities, R&D
department, geodetic and labora-
tory services guarantee high perfor-
mance. Together with Doka the fol-
lowing projects were implemented
during recent years: TETs-21 cool-
ing tower and office center at the
Semenovskaya Square in Moscow
and many other. In the coming 2011
Spetszhelezobetonstroy plans to
getinvolved into new exciting and
complex projects in a team with
Doka Rus.

DOKA RUS Moscow,
Bol’shaya Sadovaya 8.
Contacts: Phone: +7 (495) 650-99-22
Fax: +7 (495) 650-98-38

Web-site: www.doka-opalubka.ru
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FACADES
Spanning the River
Banks

(p. 98)
INFORMATION PROVIDED BY
ALUTERRA SK

Klyazma, which waterfront
is habitable for ages, flows
slowly and quietly. Right
here, in the new pedestrian
center of Shchelkovo the
Zvezdny Hotel and pres-
tigious residential build-
ing called the House at the
Embankment. They are
located facing each other
across the river, creating
a united ensemble featur-
ing new plaza and contem-
porary market place. The
hotel and the House at the
Embankment they were
designed by the ERIZ studio
professionals, the laureates
of the USSR State Prize.

As is known, attire counts for first
impressions. Both projects are clad with
up-to-date, attractive and durable facade
clothing by Alyuterra SK, which is the
leading enterprise operating over the
premium construction services niche.

The facades of 115-meter tall hotel
building are being well underway. The
cutting-edge technological solutions
are used here. The transparent construc-
tions based upon the SCHUCO system,
which are excellently reputed both in
our country and all over the world have
already been installed. The swimming
pool is shelled by heated thermopanes,
which prevent moisture on the glass
surface. Furthermore, some accommo-
dations feature bullet-proof glazing.

It is notable, that for the first time in
Russia the thermoinsulated revetment
of the ventilated facade is executed for
the building taller than 100 m, which
have become possible thanks to spe-
cially developed subsystem employ-
ing high-strength stainless steel.
This structure is clad with terracotta
ceramic tile Terreal Zephir made from
environment-friendly materials char-
acterized by high operating proper-
ties. The texture of the envelope gives
warm and lively air to the building and
makes it an orgatic feature of its natu-
ral whereabouts.

The appearance of the House at the
Embankment is pretty eye-catching by
purity of form, ideal proportions and
remarkable views from any aspect. The
building is peculiar for its central arch
giving it unique and elegant silhouette.
The noble color gamut, refined luxury of
finishing, contemporary design, smart
detailing of interior - all this cannot leave
indifferent men of style able to appreci-
ate the ‘feeling home’ comfort.

The ceilings in the House at the
Embankment are as high as 3.3 meters.
Such a solution is rare thing even for
the premium class residences. The
extensive of glazing of windows and
loggias ensures the optimum insola-

tion of living quarters, enables the
benefits of natural lighting and visu-
ally enlarges the interior space.

The granite base makes the building
really sublime and elegant. The deco-
rative cornice embracing the facade
visually divides it into several belts.
The walling features German ceramic
tiles of pastel shades. The high-perfor-
mance modern windows by SCHUCO
with the dual chamber thermopanes
will effectively protect the dwelling
from nasty weather and noise.

The ventilated structure is installed
between the revetment and the load
bearing walls of the building. This tech-
nical feature will reduce the action of
unfavorable climatic conditions protect-
ing apartments from temperature drop
and autumn foul weather, preventing ice
formation in winter and the heat in sum-
mer, allowing to preserve steady com-
fortable microclimate the year round.

The full-scale mosaic panel, which
depicts the Tree of Life, will appear on
the socle part of the house. Its leaf-
age (pieces of mica) will feature the
names of children born in Shchelkovo.
Parents will be entitled to paste leaf-
lets with the name of their child into
the mosaic. Thus, with the lapse of
time the embankment is sure to con-
stitute a symbol of urban unity.

Sources: www.schelcovo.ru, www.
schelkovo-town.ru, www.zvezdny-
hotel.ru.

Zvezdny Hotel

Address: Moscow Reg., Shchelkovo,
Proletarsky Prospekt

Architect - ERIZ

Height- 115 m

Types of works

Design, production and installation of
transparent constructions
-Stained-glass constructions SCHUCO
FW 50+ - 6740 sq. m., including:

- bullet-proof glazing, thermopane
or thermopanes 73 mm thick glass
(against the SVD rifle) - 67 sq. m;

- high-impact glazing - 453 sq. m;

- the zone of integrated opening - 450
sg. m; - swimming pool (thermopanes
with electric heating) - 242 sq. m;

« SCHUCO AWS 70 windows -

611 sq. m;

+ SCHUCO RS 70 doors - 173 sq. m;

« Thermoinsulated cladding of ven-
tilated facade by the Terreal Zephir
ceramic tiles with invisible fasten-
ing - 9600 sq. m;

Three entrances with stainless steel
doors with revolver and antipanic
door systems.

The House at the Embankment
Address: Moscow Reg., Shchelkovo,
Sovietskaya St.

Architect - ERIZ

Height - 80 meters

Types of works

Design, production and the installa-
tion of transparent constructions

« Stained-glass and and window
SCHUCO constructions - 11000 sq. m;

« Thermoinsulated cladding of ven-
tilated facade by the Terreal Zephir
ceramic tiles with invisible fasten-
ing - 18000 sq. m

BUSINESS CARD

New Life of Old
Structures
TATPROF construc-
tion system

(p. 100)
INFORMATION PROVIDED BY
TATPROF

Reconstruction of residen-
tial, public, industrial and
cultural facilities in Russia
is a distinctive mark of the
recent years. It is aimed at
offering more comfort and
safety enhancing urban
aesthetics.

Application of obsolete
construction technolo-
gies and insufficient heat
insulation of walling lead
to higher operation costs,
substantial energy losses
and mass environmental
pollution. The contem-
porary solutions of world
and domestic science offer
effective way out.

REHABILITATION OF RESIDENTIAL
BUILDINGS USING TATPROF CON-
STRUCTION SYSTEM

Following the German habit the
reconstruction of residential struc-
tures is often called “apartment reha-
bilitation”. The need for “sanitation”
of multi-apartment houses at present
is rather urgent in connection with
the fact that most of them, in all with-
out the exception cities of Russia, are
much outworn.

Rehabilitation of a building is the
set of measures directed toward res-
toration of initial technical state of it;
enhancing of living conditions; energy
saving (reduction of wasted consump-
tion) and raising of real estate’s market
value.

Reconstruction or rehabilitation is
most frequently launched when the
facade became out-of-date, but the
building is yet not beyond its service
life or there is no way to redevelop the
site - demolition and erection of a new
building of the same purpose.

Rehabilitation using TATPROF con-
struction system is being deployed in
Sochi as a stage of preparation for XXII
Winter Olympic Games 2014.

In line with the regional special-
purpose program “Construction of
Olympic facilities and development of
Sochi as a mountain-climate and bal-
neological resort (2008-2013) the resi-
dential blocks at Navaginskaya Street
were rehabilitated.

The aluminum section of TATPROF
construction system was used for
used for reconstruction. The tech-
nical solutions based on TATPROF
ventilated facade system were
customized by the TATPROF's part-
ner in the South Federal Region -
design bureau Facade Technologies
(Stavropol’).

Navaginskaya Street is the cen-
tral retail avenue of Sochi. It springs
from Kurortnyi Avenue close to that
famous “Singing Fountains” locking
right in front of the railway station.
Here’s the mall with many fashion
shops, cafes and night clubs. Bustling
around the clock (especially during
the high season) makes the street
looking like Moscow’s Arbat, and its
architecture obviously needed reju-
venation.

It is notable that in the course
of reconstruction the tenants were
reluctant to get rid of all those ill-
assorted canopies, window bar
screens, clotheslines and attached
conditioner units. Nevertheless,
it was necessary to remove them,
since they spoil the appearance of
front facades violating at the same
time the city-planning code in force.
Today Navaginskaya Street preserv-
ing its inherent southern flavour
looks distinctly younger, up-to-date,
which reinforce the present status
of the city - the capital of the future
Winter Olympics.

RECONSTRUCTION OF OFFICE
BUILDINGS

The complex fagade reconstruc-
tion solution was implemented in
the Moscow Region Government
office building located at Obruchev
Street 46 (Moscow) also features the
TATPROF construction system.

This rather unattractive ten-story
bearing-wall structure with horizon-
tal strip glazing and claydite-con-
crete panels, built in 1975 was set
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to become a contemporary adminis-
trative building with expressive col-
oristic solution using the colors of
Russian flag.

Project-21 FT won the commission,
thanks to the most reliable and cost
effective design solutions based on
TATPROF construction system.Hereare
applied the following series: TM-50300,
TM-50200, 3K-57 n TMNT-66; glazed area
- 8000 sg. m.

Before starting the reconstruction
of facades, specialists thoroughly
investigated the bearing capacity of
external panels. As a result, these
were reinforced with steel inset com-
ponents. Prefabricated stained-glass
frames were fastened to the facade,
which considerably forwarded the
mounting process. Fire-prevention
and thermal cutoffs were estab-
lished on the perimeter of each
stained-glass panel. A certain hard-
ship occurred during mounting of
stained-glass panel featuring curved
elements above the central entrance.
The outcome of fruitful collaboration
of TATPROF and Project-21 FT, which
performed the reconstruction is the
graceful renovated building meeting
all current Moscow requirements for
administrative buildings. The new
stained-glass glazing and decorative
finishing together with heat insula-
tion not only changed the appear-
ance of facades, but also helps reduc-
ing power consumption for interior
heating. The colors of Russian flag
constituting the coloristic solution of
the project highlight the status of the
building.

RECONSTRUCTION OF INDUSTRIAL
FACILITIES

The facade reconstruction of the
office building of Meteor manufacture
(Izhevsk) was carried out using 3K-50
and 3K-89 series of TATPROF construc-
tion system.

In the history of TATPROF this was
the first major facility employing the
3K-89 top-hung leafs opening outside.
Selection of this particular series is
specified by double glazing envelopes:
PVC windows opening inside and
JK-89leafs opening outside. This par-
ticular top-hung leafs ensure appro-
priate ventilation. The glazed area was
5000 sq. m. Kraftplast (Izhevsk) was the
prime contractor.

RECONSTRUCTION OF PUBLIC AND
CULTURAL FACILITIES

Reconstruction of the emergency
hospital (Naberezhnye Chelny)

This hospital is an important urban
facility. After reconstruction and re-
equipping it will become a flagship
of highly technological medical aid
all over the Republic of Tatarstan.
Together with Unicon, the authorized
customizer all over the Volga Federal
the TATPROF took part in the recon-
struction of the hospital’s facade.

The fake stained-glass panel featur-
ing decorative glass is based on the
3K-50 TATPROF series. The challenge
of glazing over the central part of the
facade consists in the fact that there
are some embossed details in the
center of stained-glass panel, which
are out of the plane of thermopanes.
These elements in the centre of the
stained-glass are attached to the spe-
cially developed carcass. The total area
of facade glazing is approximately
1000 sqg. meters. The hospital opened
in this November.

Reconstruction of the Russia Cinema
(Izhevsk)

During the reconstruction of the
facade of this old cinema in Izhevsk
the challenge was to preserve the
existing structural scheme providing
suitable heat insulation of the walling.
The existing load-bearing metal frame
of old glazing supports the project-
ing part of the roof plate. This urges
almost complete preservation of this
structural element. The reinforced car-
cass became the basis of new alumi-
num stained-glass panel with thermo-
panes. The contractor of the project is
Kraftplast Froup (Izhevsk).

Many domestic buildings con-
structed earlier than 25 years ago are
yet not beyond their service life but
already out-of-date, in terms of con-
temporary, rapidly changing urban
concepts. TATPROF offers up-to-date
high-performance design solutions,
which ensure prompt and effective
reconstruction of old facade giving it
new long life.

Welcome to the leaders’!
TATPROF. 423802, Republic of

Tatarstan, Naberezhnye Chelny,

Musa Jalil Av. 78. Ph.: (8552) 77-82-
04, 77-82-05, 77-84-01.
www.tatprof.ru

december/january BblcﬂIM 139



MATERIALS

Reliable and
Environment-
friendly

(p. 102)

INFORMATION PROVIDED BY
BASF STROITELNYE SISTEMY,
PHOTOS BY KLAUS HELBIG, BASF
STROITELNYE SISTEMY, RENZO
PIANO BUILDING WORKSHOP

Just a stone’s throw from
venerable London Bridge
in Southwark, London, UK,
a gigantic futuristic sky-
scraper, set to become the
tallest all over the country,
is currently under construc-
tion. Named “The Shard”, it
has an all-glass facade and
is shaped like a spire. With
a height of 310 meters con-
taining 87 floors, including
5 viewing galleries, it will
be Europe’s second tallest
building when completed
in 2012.

Specially matched concrete admix-
tures from BASF are being used in
construction of such a complex facil-
ity along with concretes of specific
grades. When laying the foundation,
for example, these additives allowed
an almost 5,500 cubic meter single
concrete pour — a record in British con-
struction history.

“The entire foundation slab was
poured on a single weekend,” explains
Brian Williams, Southern Regional Sales
Manager BASF Admixture Systems
UK. “Because right in the middle of
London, causing prolonged traffic
snarl-ups with the construction vehi-
cles was out of the question. To ensure
that the densely packed steel rein-
forcement bars at the base of the slab
were coated quickly and completely
within this short time, the concrete
had to be particularly flowable. Clearly

a job for BASF's specially developed
Glenium® SKY.” One further advantage
of the admixture: the concrete can be
pumped to an altitude of 300 meters
without problems.

Another major challenge was the
immense amount of concrete need-
ed to cast the foundation. Because
concrete generates heat while set-
ting - a lot of concrete means a
lot of heat. And the hotter concrete
becomes, the faster it sets. This can
create a serious problem: if the first
poured layers set too quickly, the fol-
lowing layers cannot bond with them
properly. The resulting concrete is
neither homogeneous nor stable
enough because of so-called cold
lift joints emerging when each suc-
cessive layer of the mixture is placed
over already hardened (stiffened)
surface. The cold lift joint is charac-
terized by poorer performance of
bond between a new layer of mixture
and that already hardened than in
case with mass concrete with no cold
joints.

In The Shard, the admixture
Pozzolith® prevented the concrete
from setting too soon, thereby ensur-
ing high, homogeneous concrete
quality. This high concrete quality also
ensures that the construction mate-
rial can cope with the huge pressure
generated by the enormous height of
the tower.

Thanks to BASF admixtures, the con-
crete withstands a pressure equivalent
to the weight of a small car resting on
an area the size of a big toe.

Glenium superplasticizers improve
not only the structural properties of
concrete, but also its eco-friendliness.
Because of its versatility, concrete
is the most widely used man-made
material. But it has one considerable
disadvantage: it causes large amounts
of climate damaging carbon dioxide
(COZ). This is because concrete consists
mainly of cement, which in turn con-
tains cement clinker, a material fired
at almost 1,500°C and whice produc-
tion requires enormous amounts of
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energy. Cement clinker accounts for
about six to seven percent of global
carbon emissions.

Using BASF's concrete admix-
ture Glenium, up to 50 percent of
the cement clinker can be replaced
with other materials. These materials
include fly ash, a byproduct of coal-
fueled electric power plants, or blast
furnace slag obtained during steel
production and recycled for these pur-
poses. For example, in 2008, BASF’s
concrete admixtures already racked
up savings of 22 million metric tons of
carbon dioxide, equal to the emissions
of the entire Berlin conurbation.

BASF Stroitelnye Sistemy
Phone (495) 225-64-36
www.stroysist.ru

VIBROPROTECTION
Assessment

of Ground
Vibration Caused
by Underground
Railroad Traffic
close to High-rise
Buildings

(p. 104)

TEXT BY MIKHAIL DASHEVSKY,
DOCTOR OF TECHNICAL SCIENCES,
CTO AT VIBROSEYSMOZASHCHITA
PLC, YURI KOLOTOVICHEYV,
ASSISTANT LECTURER OF MGSU

STRUCTURAL MECHANICS
DEPARTMENT

Successful performance of
megacities is inseparably
linked with the progress
of underground transport,
because so far there are
no economically feasible
alternatives. However,

the metro, as any rail
transport is the source of
excessive vibration and
noise. New subway lines
are frequently laid within
existing housing, which
induces increased vibra-
tion in adjacent buildings
above. The urgency of this
problem was acknowl-
edged in 2000 by launch-
ing of European project
called CONVURT (CONtrol
of Vibrations from
Underground Rail Traffic)
aimed at development of
the methods of predict-
ing vibrations induced

by metro as the base for
the norms regulating

max admissible vibration
indexes depending on
building typology. In 2007
the Moscow Government
Directive N2 896-I1I out-
lined the ways of reduction
noise and vibration param-

eters within the city, which
emphasizes urgency of
decreasing negative metro
issues in terms of vibration
and acoustics.

Notwithstanding multiple relevant
studies, none of existing approved
evaluation methods considering
dynamic influence of underground
transport allow to solve universally the
practical task of determining the lev-
els of ground vibration. Unfortunately,
there is no versatile tool facilitating
this problem, which is the basic for
development of strategies for zones
adjacent to the underground railroad
tunnels. In particular, the majority of
empirical models dealing with the
“tunnel-ground” system do not con-
sider wave-like behavior of interaction
between tunnel constructions and
ground environment. On the other
hand, whereas the analytical methods
of surface vibration assessment is reli-
able the most in terms of waves propa-
gation, the set of tasks, related to this
group of methods is limited by simple
analytical models, whilst parameter-
ization becomes problematic.

In this article, in line with analyti-
cal studies on predicting of vibration
structural load acting on high-rise
buildings located close to subway
lines, we describe the effective iter-
ative-analytical procedure for deter-
mining surface vibration developed by
VIBROSEYSMOZASHCHITA, applicable
to plane problems. The procedure
successfully is used for determining
the design vibration parameters for
vibroprotection systems of buildings
and facilities. The analytical complex
allows prompt and well reliable pre-
diction (experimentally proved) of
anticipated levels of vibration at sites
situated within the zone of influenced
by existing and would-be subway
lines. If soil conditions and structure
are complex, the results of applied
analytical procedure are judged just as
calibration, since they make it possible
to predict the peculiarities of wave
processes during subsequent applica-
tion of numerical methods. It allows
verification of complex finite-element
models.

The standard task is wave emission
by absolutely rigid circular object - flat
doughnut (simulating the underground
tunnel) impacted with harmonic load
applied to the tunnel (Fig. 1a). Tunnel
ground environment is simulated by
semi-infinite plane with free boundary
(“topographic surface”). To consider not
only free-space attenuation of wave
process, but also the losses as a result of
the internal ground friction, analogous
task is examined in elastic, and also in
elasto-viscous conditions.

To consider the terminal strength
of tunnel ring on the base of the stan-
dard solution the second analytical
scheme is to be examined - represen-
tation of tunnel finishing as the elastic
ring of terminal hardness embedded
into elasto-viscous half-plane, which
allows detecting the waves caused by
the flexural vibrations of tunnel finish-
ing (Fig. 16).

Underground train renders polyhar-
monic vertical and horizontal loads,
evenly distributed throughout the
lower part of the tunnel, and torque.
It is not difficult to represent this load
in series of trigonometric transforma-
tions on the angular coordinate. The
system of stresses on the outline of
tunnel finishing is also represented as
trigonometric series. While examin-
ing poly-frequency action, the calcula-
tion is to be done separately for each
octave strip.

Main difficulty during extracting
the method of solution was asso-
ciation of solutions for tube-like
tunnel (cylindrical coordinate sys-
tem with the beginning in the cen-
ter of tunnel), and those correctly
describing vibrations over free sur-
face (Cartesian rectangular coordi-
nate system with the beginning at
the point of free surface above the
center of tunnel).

The method of solution was
obtained by the convergence of two
methods - compensating loads and
successive wave approximations.

The first method considers that the
actual range of sought solution (half-
plane with the tunnel) is substituted
by the extended range - in this case
unbounded domain. In this region the
solution is represented by the sum
of two solutions - basic and compen-
sating. The basic solution satisfies
differential equations and boundary
conditions at the contact point with
the tunnel and in the extended range.
But free-surface boundary condi-
tions (zero tension) are not satisfied,
there are shear and normal emergent
stresses. The compensating solution
is symmetric relative to the bound-
ary line, and it satisfies the same infi-
nite plane differential equations and,
together with the basic solution, the
boundary conditions (in full or in par-
tially) at the free boundary of actual
range. Since the compensating solu-
tion is symmetric to the basic one,
the shear stresses along the boundary
disappear, whilst the normal tensions
become double, and the action of
the upper part of the extended range
leads up to doubled normal stresses at
the free boundary.

To satisfy the second boundary con-
dition at the free boundary (absence
of normal stresses) the problem for the
homogeneous half-plane is examined,
and the free boundary undergo the
normal load, reverse to that doubled,
which has been mentioned above. In
this case the boundary conditions
along the line of contact between
the tunnel and the medium are not
satisfied, due to emergent normal
load at the free surface level.

This problem is solved using the
second method - successive wave
approximations. The essence of the
second method assumes that the
problem of vibration propagation
from the source (underground tunnel)
in half-space, satisfying of the zero
stress condition on the free bound-
ary, is solved on the basis of infinite
sequential superposition of solutions
of dynamic elasticity problems for the

infinite medium featuring the tun-
nel (reinforcement) and those for the
semi-infinite homogeneous medium
(without tunnel) at the nominal load
over free boundary.

A study of viscoelastic ground
medium vibrations is produced on the
basis of Volterr principle by introduction
of the complex deviator (shift) and
volume expansion modules v (o)
and 7, (o) respectively. The problems
are solved by Lame's equation for
continuous homogeneous isotropic
viscoelastic medium:

1, .1
7% gLy (),

- it

-grad (divit)=p - =
where 7 - displacement vector, p
- density of the medium. Examining
only stationary diffraction problems,
the equation (1) can be reduced to the
totality of Helmholtz equations:

A+ plp=0;
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where @and ¥ - late wave potentials
depending only on the coordinate
positions, p, = 4w-e*, P, =Bo-¢"
, ® - the angular frequency of the
falling (radiating) disturbance, 4, B,
o, g — actual parameters, determined
by selected model of viscoelastic
medium. For the simplest viscoelastic
model of Poisson medium, in which the
complex modulus of volume expansion
corresponds to Maxwell's model, the
following relationships occur:
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where y,- velocity of longitudinal
waves propagation, 6 - decrement
of absorption. Both parameters
are determined experimentally or
according to reference data.

The iterative process of solution of
the problem dealing with interaction
of dynamically loaded tunnel with free
ground surface consists in sequential
solution of four problems (for different
coordinate systems) of the mathemati-
cal theory of diffraction, which are
external boundary-value problems for
the totality of Helmholtz equations (2).
The boundary conditions are: for “stiff
doughnut” scheme - the condition of
oscillation of the tunnel as rigid body
and the condition of dynamic equi-
librium of the tunnel; for “elastic ring”
scheme - the condition of synergy of
deformations of ring and ground in the
contact zone under action of assigned
and compensating loads.

Analytical solutions of wave prob-
lems are represented by infinite series
according to the Hankel and Bessel
cylindrical functions (modified), which
coefficients are determined either by
distribution of load in series along the
angular coordinate or by boundary
conditions. More detailed mathemati-
cal background of these methods are
presented in [1-3].

The iterative-analytical procedure
helps determining the wave fields of all
important components of the stress-
strained state with respect to influence
of free surface and diffraction over the

tunnel constructions. The wave fields
of the vibration ground massif dis-
placements, when the underground
train is passing, obtained analytically
are represented at Fig. 2-5.

The obtained vibration amplitude
fields of ground surface are represent-
ed at Fig. 6-8.

Multiple test calculations the impor-
tant practical result is derived - at the
free boundary the horizontal displace-
ments are more intensive than vertical
ones (Fig. 9-10), which was repeatedly
confirmed experimentally, carried out in
the Moscow metro. Maximum vibration
is observed at a certain distance from
vertical axial section of the tunnel.

The design model of tunnel greatly
influences the oscillating process as a
whole. For the simpler model of abso-
lutely rigid object the of the results are
likely to be substantially overstated;
therefore it should be recommend just
for preliminary estimation of vibra-
tions at early design stages of (Fig. 12).

To find vibration-shielding mea-
sures for the buildings erected close to
existing subway lines necessary, one
should determine logarithmic levels
of vibratory accelerations (vibration
levels in decibels) for corresponding
frequency octaves to be compared
with normative values.

Distinct wave patterns of the vibra-
tory accelerations distribution are
important not only during for predic-
tion of vibration near designed under-
ground railroad layout, when it is not
possible to conduct field measure-
ment, but also for existing operated
lines. As follows from the diagrams at
Fig. 9-12, application of an iterative-
analytical procedure allows determin-
ing the expected maximum range of
vibratory accelerations on the ground
surface over the construction site
essentially minimizing labor expenses
for instrumental measurements.
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MAINTENANCE
“Moydodyr” for the
Plaza

(p108)
INFORMATION PROVIDED BY
LTECH LIFTING TECHNOLOGY

St. Petersburg is famous
for its rich architectural
heritage. In this unique
museum city contains

the structures by great
architects of the past. But
times they are changing,
and today in the Northern
Capital a lot of future-
oriented projects meeting
the challenges of the new
millennium are underway.
Some people are reluctant
to accept the reality, but it
is a fact of life. One of such
developments is nearly
completed St. Petersburg
Plaza business center
facing Malookhtinsky
Avenue. However, to keep
the face of this brand new
complex presentable the
cladding should look stain-
less. We are going to make
clear the way it can be
achieved.

St. Petersburg Plaza is today the
largest downtown scheme claiming
to be to become one of its icons. The
complex consists of three buildings:
the landmark 21-storey Bank Saint
Petersburg headquarters and two
nine-storey Class A office buildings.
The total site area of structures sitting
over common stylobate is more than
100,000 square meters.

As part of this project the adjacent
area belonging to several investors
was also being developed. This work
is an integral part of the city planning
concept as of 2007 by the Eugeny
Gerasimov’s studio together with
the Sergey Tchoban'’s firm. The office
buildings overlooking the Neva river-
front form the skyline of multifunc-
tional complex with comparable scale
of separate structures, but deliberately
different facades, designed by a team
of German and Russian architects:
Manfred Orthner, Eugeny Gerasimov,
Christopher Langhof, Sergey Tchoban.

Now, the dominating tower of
Bank Saint Petersburg is 95% glazed,
whilst the interior is 25% finished.
The nine-storied blocks are passing
approximately same phase. And once
the buildings are nearly completed,
it is time to decide how to keep their
exteriors clean. The specialized main-
tenance units (BMUs), which are now
widely used in the U.S. and the E. U,
have been installed for such a purpose.
In St. Petersburg, such systems are also
well-reputed among the developers.
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Notwithstanding the local conserva-
tism, the city remains the income-
generating region gradually deploy-
ing commercial construction industry,
which would, of course, take chance of
using advanced technologies, includ-
ing that aimed at preservation of the
initial looks of buildings. Now, almost
all commercial real estate designs for
Petersburg presume the built-in BMUs
from the very beginning.

The Saint Petersburg Plaza all the
works on a turnkey basis - from design-
ing of built-in BMU to its installation
- were executed by LTECH Lifting
Technology. The head office Bank
Saint Petersburg was equipped with
Mars facade hoist travelling along an
inclined track, which consists of alu-
minum section with power circuit laid
along the inner side of one of the
double tee beams. The fact that the
hoist moves along an inclined track
is remarkable by itself, being the first
such implementation in Russia.

The system is complemented with a
powerful winch on the boom lift with
a set of electric vacuum suction cups,
which are able of replacing glazing ele-
ments weighting up to 600 kg. The
length of the boom lift is 4.5 meters, its
speed - 8 meters per minute (estimated
period of entire facade maintenance
is 30-35 days). There will be no dead
zones all over the exterior surface; all
areas will be well accessible. Another
option is remote wireless control of
the hoist right from the cradle. For the
nine-storied Block 3 somehow simpli-
fied option was proposed: the Luna
facade hoist travelling along a concrete
base with a guiding L-bar. The system
was designed by LTECH together with
Gerasimov and Partners.

The primary peciliarity of the build-
ing is slanting roof, which reaches

2%. Therefore, the specialists had to
develop a system capable of overcom-
ing such bias both at descending and
ascending of the unit. In addition, the
building’s shape resembles a teapot:
about 30% of the facade perimeter
(the entire elevation facing the Neva
riverfront) is concave inside, while in
its central part the step is as great as
five meters. It is worth mentioning
that such a bizarre design is far of
being highly appreciated: the building
is inscribed on the Top 10 (6th rate) of
the ugliest St. Petersburg structures.

Andrei Spitzer, the head of BMU
department at LTECH, highlights that
despite all the difficulties, the experts
did their job well. Yet at the detail
planning phase the company’s staff
had worked in close cooperation with
architects and designers in preparing
documentation, specifying load char-
acteristics etc.

LTECH has a rep office in St.
Petersburg, including local service
organization. In case if immedi-
ate professional assistance is neces-
sary, there’s no need to wait for its
arrival from Moscow or even Europe.
Moreover, LTECH installs BMUs with
further registration of its systems by
Rostekhnadzor supporting the cli-
ent in his interactions with relevant
authorities. The client should just pay
state dues and send his personnel for
the BMU advanced training.

This maintenance units can perform
a wide range of services: cleaning
facades, replacement of lighting fix-
tures, replacement of glazing elements,
maintenance of media facades etc.
Employing of these devices becomes
a trend in the course of designing of
major developments. In this sense, the
Northern Capital keeps pace with the
times. M
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ECOLOGY
Green Standards
for Russia

(p112)

DENIS TITOV, ARCHITECT, PRIN-
CIPAL ENGINEER AT VNIINMASH
UNDER ROSSTANDARD, BOARD
OFFICER OF THE NONPROFIT
PARTNERSHIP COUNCIL ON GREEN
BUILDING

Construction and opera-
tion of facilities are pretty
obscurantist and slow-
coach industries in terms
of technology. To become
a world construction lead-
er Japan had to apply liter-
ally draconian measures
on minimum R&D invest-
ment of the construction
corporations. The U.S.
researchers still complain
that the national construc-
tion industry is one of the
lowest rated branches in
terms of innovation.

NATIONAL CERTIFICATION
SYSTEM: BACKGROUND,
OBJECTIVES, GOALS

Further modernization of the
construction industry requires rear-
rangement of regulations to meet
the global construction technol-
ogy trends preventing inhibition of
innovative advance and stagnation
of socio-economic growth on the
national scale.

Currently, there are about 7,000
regulatory documents of more than
twenty different categories. There’s

a need for unified system of terms
and concepts applicable to innova-
tive industrial niches, which would be
a common interdisciplinary language
intelligible for all professional com-
munity. One of the most important
tasks is revision and updating of exist-
ing national and regional industrial
regulations.

The Council on Green Building was
founded to consolidate the efforts in
these directions and coordinate the
activities of relevant experts. Along
with it, the research team able of
coordinating information sharing and
aligning of horizontal connections was
also organized. The medium-and long-
term regulatory strategy for construc-
tion industry and related industries is
being developed.

The consistent, relevant and effi-
cient national certification system for
the sustainable construction (hereun-
der, the System) would be impossible
without case-based reasoning and
modern regulations, which are harmo-
nized with international procedures.
Development of such basics of the
System is one of the main goals of the
research team.

The industrial priorities requiring
qualitatively new, interpenetrating
regulations are the following:

- Design and construction of energy
efficient and environment-friendly
buildings and facilities;

- Assessment of environmental
impact induced by newly constructed
and renovated structures, including
greenhouse gas emissions;

- Designing and manufacturing of
new materials;

- Building management and main-
tenance;

- Building automation and process-
ing;

- Alternative, renewable and recy-
cled resources for buildings and struc-
tures;

- Collection and recycling of con-
struction and building maintenance
waste;

- Modern methods of construction
(MMC);

- Environmental Management

- Interior comfort and safety:

« air quality,

« urban thermal environment,

- urban acoustic environment,

« urban visual environment.

Coordinated efforts aimed at devel-
oping these strategies would enable
prompt implementation of a set of
standards, saving significant material,
labor resources and timing budgets,
reducing anthropogenic impact, creat-
ing fairly sustainable habitat.

Since the case-based reasoning is
the foundation of the System, its ide-
ology is common sense and sustain-
ability. The sustainable development
is mentioned usually means satisfac-
tion of needs of the present without
endangering the livelihoods of future
generations.

Personally, I'd rather subscribe to
another definition: satisfaction of
needs of the current generation with
increasing of opportunities for the
future generations.

The really sustainable construction
industry develops economically viable
and culturally relevant separate build-
ings or urbanized territories, which
impact on the environment (natural,
architectural, cultural and historical)
is minimal.

The industrial concept of sustainabil-
ity considers architecture the construc-
tion as such, and the relations between
the environment and the processes of
design, operation, recycling etc. The
social, economic, infrastructural and
environmental aspects are also worth
considering. The concept of construc-
tion sustainability depends on nation-
al specificity, including scale, needs,
infrastructure, degree of urban and
rural development, industrial structure
and functional programs of buildings
and facilities. Establishment of gen-
eral national principles of sustainable
development is one of the goals of
the Council on Green Building and its
research team. These values should
be offered as a guideline to everyone
involved in design, construction and
operation helping to prioritize targets
and facilitate solving the sustainability
issues.

The basis of the System we are
inventing is defining of sustainability
criteria. Our experts (auditors) should
be involved into design process from
the pre-design phase.

The German DGNB system was
selected as a model, because it was
designed by architects, engineers
and designers, rather than real estate
salesmen. It is based on assessment of
life cycle of buildings or urban units.
The DGNB having clear standards and
regulations is able of assessing the
sustainability criteria. The DGNB has
just been updated, its beta version
was launched in 2008 (BREEAM - 1990,
LEED - 1998). The certification system
is transparent and easily adaptable to
climatic, economic and socio-cultural
characteristics of any region.

THE MAIN GOALS OF THE SYSTEM
If the System is implemented, the
design and construction practices
would be likely to make all their activi-
ties environment-friendly, economi-
cally feasible and socially beneficial.

Establishing the performance crite-
ria and evaluation methodology the
System will give all establishments
involved a convenient toolkit facili-
tating:

- Performance assessment;

- Durability assessment;

- Assessment of resource consuming
and energy efficiency;
- Assessment of market value of real

estate;

- Distribution of information on real
estate and human habitat;

- Generation of added value and
investment appeal.

The System should be the basics
for transparent, coherent, understand-
able and socially responsible guideline
for construction industry operations.

DEVELOPMENT OF THE SYSTEM
Development is a great task. It is neces-
sary to get a lot of different profession-
als involved into this processing or at
least in the exchange of information.

The first steps in this direction have
been made - counseling with the
Technical Regulation Department of
the National Association of Builders
is in progress. The leading organiza-
tion of RosStandard - Russian Scientific
Research Institute of Standardization
and  Engineering  Certification
(VNIINMASH) is gradually getting
involved. Moscow Architectural
Institute is supporting the System a
lot. And, of course, the contribution
of EcoStandard Group is also of great
importance.

To date, the research team is carry-
ing out the preliminaries, including:

1. Comparative analysis of the lead-
ing construction sustainability certifi-
cation systems.

2. Comparative analysis of the archi-
tectural design rules and procedures
in Russia and Germany.

3. Analysis of the existing construc-
tion regulations (technical guidelines,
standards and industrial codes) to
retrieve the documents promoting the
construction sustainability principles
for further inclusion these papers to
the System’s case-based reasoning.

4. Analysis of the DGNB and BNB
case-based reasoning.

5. Analysis of the ISO 14000 stan-
dards, particularly, the ISO 14024
“Environmental Certificate”.

6. Developing of zoning principles
for the System in accordance with
GOST 15150-69 and GOST 15151-69.

7. Adaptation of the DGNB perfor-
mance criteria and developing the
criteria for conformance evaluation,
which can be necessary and sufficient
to make the System applicable.

8. Development and approval of
papers, which can be necessary and
sufficient for registration of the System
as a voluntary certification system.

9. Registration of the System as a
voluntary certification system GOST R.

In addition to the preliminaries on
establishing the National System, the
research team is developing the cri-
teria for assessing sustainability of
residential estate and low-rise settle-
ments. Introduction of risk assessment
into certification procedures for build-
ing materials, products and structures
was also launched. Negotiations with a
number of subjects of the Federation
aimed at establishing the regional
construction sustainability standards
are in progress.

The research team is open to all
concerned individuals and organiza-
tions. We'd appreciate the support
of competent professionals realizing
that modernization of Russia would be
impossible, if the concept of sustain-
able development is ignored.

TERMS AND DEFINITIONS:
The Normative document sets the
rules, general principles or character-
istics relating to various activities or
their results.
GOST 1.1-2002. Interstate standardiza-
tion system. Terms and definitions
The Standard sets rules, general
principles or characteristics relating
to various activities or their results,
intended for common and repeated
application and aimed at optimal cus-
tomization of certain activities.
GOST 1.1-2002. Interstate standardiza-
tion system. Terms and definitions
The Voluntary Certification is car-
ried out within voluntary certification
procedures to verify conformance of
a structure to the standards (including
national, industrial etc.), guidelines,
certification systems and contract
terms.
P 50.1.052-2005. Standardization
Recommendations
The Voluntary Certification
System is a set of rules regulating the
procedures of voluntary certification.
P 50.1.052-2005. Standardization
Recommendations

The Council on Green Building is
a nonprofit partnership established
on September 2, 2010. Among its
founders are: Union of Architects of
Russia, Moscow State Construction
University, NP SRO GARHI, KNAUF,
ECoStandard Group, GVA SAYWER.
Thepartnershipestablishedwiththe
assistance of State Duma Committee
for Construction and Land Tenure,
State Duma Committee on Local
Government, Federal Agency on
Technical Regulation and Metrology
(RosStandard), Russian Academy of
Architecture and Building Sciences,
Moscow Architectural Institute,
European Business Association,
Russian-German Trade Chamber.
The Council is committed to facili-
tating development of sustainable,
environment-friendly, resource-
efficient and socially responsible
construction practices. The unani-
mously elected Board Chairman of
the Council on Green Building is
Alexander Remizov, a practicing
architect. @
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