p,3e M H bl e Anpenb
DU3OHTDbI o

Underground Horizons AL

www.techinform-press.ru

'CONTEC

OUBPOBETOH —

Be3fe, rae BO3MOXHO,
CTAJIbHOE APMUPOBAHME —
TONbKO TaMm, rae abconioTHo
Heobxoaumo

OduumnaneHeiii NnpeacTaBnTeNb
B Poccum:

000 «Apmupoeanue Betona
BONOKHOM®

MAKPO®UBPA CONCRIX — fiberabv@gmail.com

yAa4Has anbTepHaTMBa cTanbHoi ¢pubpe www.bruggcontec.com



MEXOYHAPOOHASA

OBbbEAUHEHUA UCCIIEOOBATEJIbCKUX LEHTPOB
oaHO U3 Hanbonee BocTpeboBaHHbLIX B MUPE MEPONPUATUNA

24-26 centabpa 2014 roga B Ceyne coctouTtca 14-aa mexayHapoaHas KoHdepeHUuus
ObreavHeHua nccnepoearenscknx LleHTpoe MNoazemuoro lMNpocTtpadcTea Meranonucoe
ACUUS 2014.

MeponpuaTtua ACUUS npoxoast ¢ 1983 roga pas B gea-Tpw rofa B pa3HbIxX cTpaHax u
HEW3MEHHO NOAAEPHWBAKOTCA Ha BLICOKOM NpaBUTENLCTBEHHOM ypoBHe. KoHdepeHyuio 2014
roga nopgaepxueaoT MuHuctepcteo Ctpoutensctea u TpaHcnopta Kopew, Biopo Typuama
Kopeun n Mynuumnanuter Ceyna.

Pannas pernctpauua npoanurtca Ao 30 uwoHa. NpucoeanHanTecs!

Yyactue B koHpepeHuuax ACUUS moxeT cTaTe Ha4anom nnogoTBOPHOMO MEXOYHapO4HOro
COTPYAHUYECTBa AnA BalUei KOMNaHWK U NO3BONWUT NPEACTaBUTE MUPOBOMY
npoceccuonansHomy coobllecTsy BegyLiMe KOMNaHUM POCCUIACKOrO pbiHKa B oBnacTu
OCBOEHUWS NOAIEMHOMo NPOCTPaHCTea.

www.acuus2014.com 24-26 ceHTabps 2014 ropa
Ceyn, Kopes

Opranmaarop 7 2
Wecneposarensckwil Lewtp Noasemioro &
MpocTpancTea Meranonucos -

. Salil

Or umenn
Ofmeaunerwe uccnenosartensckux LiewTpos

ACU US 20 1 4 SEOUL Mopaemworo NpocTpanctea Meranonucos
I/ @
14-an MexayHapoaHasa KoHdepeHuwms Hammnanmanpsm?u:g Ef

ObbveauHeHua uccnegosarenbckux LleHTpos Typu3ma Kopew
MNopsemHoro NpocTtpaHcTea Meranonucos AnmunncTpaups Ceyna A?
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KOH®EPEHLUA ACUUS

NOA3EMHOIO NPOCTPAHCTBA MEIANnoJIMCOB —
B obnacTtu ocBoeHusi ropoACKOro NoA3eMHOro NpocTpaHcTea

15-a MexayHapogHas koHdepeHuyna O6beauHerna nccnegoearenscknx Liedtpos MNogsemyoro
MpocTtpancTea Meranonucos ACUUS 2016 npoipet B CankT-MNetepbypre ocexbio 2016 roaa.

Llens npoeeaeHus MeponpuaTs — nNpUeneYeHne WUPOKOW MUPOBOI ODLLECTBEHHOCTHM K TeMe
OCBOEHMWA NOA3EMHOro NPOCTPAHCTBA MEranofMCOB KaK OQHOM M3 CaMmblX NEPCNEKTUBHLIX
obnacteit COBpEMEHHOIN rpafoCTPOUTENBHOM NOMUTHUKM.

Mpurnawaem Bac NnpMHATE y4acTUe B OHOM U3 Hanbonee 3HAYUMBIX
B npodeccuoHansHOM coobuecTee cobbLITUA MUpOBOro macwitaba.

MpucoeguHANTECH K cneunanucTam B obnactu nnaHupoBaHua, CTPOUTENLCTEA,
3KcnnyaTtaumm U UccnenoBaHuA NOA3eMHbLIX COOPYXEHUA BO BCeM mupe!

www.undergroundexpert.info Opraskaarop @

=
OGbeauHERNE NOJIEMHBIX o
CTPOUTENEH M NPOEKTHPOBLLHKOBE

05 bEAWHEHHE

TRaEETApRAINNE
CTRPERTRBLETRS

Or nmenn

O6beguHenne necneaosaTenbekuy
UexTpoe Nogaemuoro
Mpoctpancrea Merananncos

Mpw nogaepxxe

HaumonansHoe ofbeguienve I I
HOI

Hauponanshoe obbeguHenme -
|5 th World Conference. Saint Petersburg npoexTHPOBLYKB (HOM)

Mo Bonpocam y4yacTua 1 3a QONONHUTENLHON MHopmaunen obpawanTect B odpuc HIM
«0bveguHeHWe Nog3eMHbIX cTpouTenen» no TenedgoxHam: (812) 325-05-64, (812) 325-05-65
M No 3NeKTpoHHOW noyTe drovaleva@metrotunnel.ru



YBaxaembie yutatenm!

MepBbii pa3 Bcerga TPYAHO. M NUNOTHBIN (TO BULb, NEPBLIA) HOMEP XYpPHa-
na «[log3emMHble ropn30oHTbI» HE CTan UCKIIOYEHNEM. POXAANCS OH B MyKax

N COMHEHMSIX — YK CIMLWKOM 060 MHOrOM XOTENOCH B HEM pacckasaTb. Ho
4aCTb TBOPYECKMX 3a[lyMOK BCE Xe 0CTanach «3a kafpom». YTellaeT nuilb
00HO — BMepeayn HOBbIE BbIMYCKM, B KOTOPbLIX Mbl 00513aTENBHO «paclUMpUM
rOPV30HTLI» TEM W HaNpPaBfIEHUIA, HE TOJIbKO 0603HAYUM, HO U MPOAHANN3NPY-
eM umetopmecs «6oneBble TOYKM», B TOM YMCIIE 1 C BaLLEN NOMOLLbIO.

A npobnem B cdepe NoA3eMHOIO CTPOUTENBCTBA, Kak Bbl CamMu MPEKPACHO
3HaeTe, NpenocTatoyHo. OCOBEHHO OHM 0BOCTPUANCH B MOCTOAMMIUIACKMIA
nepuog, Koraa no OKOHYaHUM rPaHANO3HBIX CTPOEK BICBOOOANINCH KOMIEK-
TUBbI HACTOSILLMX TOHHENBHBIX aCOB. BONpOC BOMPOCOB — Kak He NOTepsiTh
WX B HbIHELLHWIA, NYCTb U KPATKOCPOYHBIVA, MEPUO NOA3EMHO-CTPOUTENBHOMO
3atuwba? Benb He 3a ropamu, B 4YaCTHOCTU, peann3aums MacLUTabHbIX
nnaHoB No mogepHusaumm BAMa n TpaHccnba, NPOeKTbl HOBLIX YHUKAMbHbIX
TOHHENEeN 3TMX TPacc yxXe paspadaTwiBaloTcs.

He MeHbLUe CNOXHOCTEN (MOPOoI MHOMO NJlaHa) UCMbITLIBAIOT M METPOCTPOU-
Tenu, KoMnaHuu, NpoapuratoLLme 6ecTpaHLLeliHble TeXHONOrnK. VX Mbl Takxe
He ocTaBUM 6e3 CBOEero NpUcTanbHOro BHUMaHUs.

M ewe. C nepBoro Homepa Mbl MO3NLMOHNPYEM «[10A3EMHbIE FOPUSOHTbI»

B KQYECTBE MEXAYHapPOAHOro n3gaHus. M ato He nycTtble cnoea. C ogHoM
CTOPOHbI, XypHan 6yaeT LUMPOKO pacnpoCTPaHsTLCS Ha 3apyOEeXHbIX Bbl-
CTaBKax 1 KOHhepeHUMsIX, C ero nyéamkaumsiMm No3HaKOMATCS CneLuanmcTbl
BEYLLMX MHOCTPaHHbLIX KOMNaHWIA, B MEPBYIO 04epenb, B CTpaHax 3anagHoi
EBponbl, rae TeXHONOrMY4eCKNIA YPOBEHb MOA3EMHOI0 CTPOUTENLCTBA SIBAISIET-
CS1 OIHM M3 CaMblX BbICOKMX B MUPE (OJ19 3TOr0 YacTb MaTepuasnos aybnm-
PYeTcs Ha aHrMICcKoM a3bike). C Apyrol CTOPOHbI, B MOCIEAHEE BPEMS Ha
NopsiA0K BbIPOC MHTEPEC 3TMX CaMblX KOMMAAHMWIN K NEPCNEKTUBHOMY POCCUI-
CKOMY PbIHKY, MOATBEPXAEHNE YEMY MOXHO HAUTU 1 B NyGAMKaUmsaX 3TOro
HOMepa.

CnosoM, NnaHoB, Kak BOCKNULIAN NO3T, rpoMajbe. Hageoch, 4To OHM OyayT,
NyCTb U HEe cpasy, HO BOMJIOLWATLCS B XU3Hb, @ BEPHEe CKasaTb, B HOBbIE UH-
TEPBbIO, aHANUTUYECKME 0030PbI, PENOPTAXM. ..

C VCKPEHHUM YBaXEHNEM KO BCEM TPYXEHMKaM Chepbl
NOA3EeMHOro CTPOUTENLCTBA,

Banepwuit YekanuH,
rnaBHbIV PeakTop XypHasna «[1oa3eMHbIe rOPU30HTbI»,
1 BECb TBOPYECKMI KOJI/IEKTUB.

Pepakuus xxypHana «[log3eMHble rOpU3OHTbI»
OT BCcei AyLwn no3apassnsier ¢ lobuneem nepsoro
npopektopa INryric, sas. kagpeapoi «ToHHeN n
MeTpPOINOJ/INTEeHbI», OKTOPAa TeXHNYEeCKNX HayK,
npogeccopa AnekcaHgpa letposunya JlegseBa!
Xenaem Bam kpenkoro 340p0BbsI, TBOPYECKOIro
AONrosieTusi n Hemccsikaemoi aHeprumn!

«MOA3EMHbIE TOPU3OHTbI»
Ne 1 anpens/2014
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3a cofepxaHune peknamHbix MaTepuanos pefakLms OTBETCTBEH-
HOCTY He HeceT.

CepTrduKaThl v NIULEH3NN HA PEKIAMVPYEMYIO NPOAYKLMIO
nycnyru obecneyvsaloTcs -peknamopatenem. Jltoboe 1crnonb3o-
BaHune 0I'Iy6]'IVIKOBaHHbIX mMartepuanos 40nyckaeTcs ToJIbKO

C paspeLueHns peaakLmm.

Mognucky Ha XypHan MOXHO 0pOpMUTb NO TenedoHy

(812) 490-56-51
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M.E. PbIXXEBCKWIA,

K.T.H., FeHepaJIbHbIi
AVPEKTOP

000 «MJIATO UHXUHUPUHT»,
Jlaypeat npemun
JleHuHCKOro Komcomona

B 00N1ACTI HAYKM 11 TEXHNKMN,
3acnyXeHHbIN
n3obpetarens CCCP

MHOIOPYHKUMOHANIbHOCTb
NOA3EMHOIO
Tl s o NMPOCTPAHCTBA

development ways. According to the
author, in terms of their functional
purposes undeground structures fall into
nine main categories. The author cites

anumber of landmark examples. Ecnv Tbl He Hay4MLWbCH YAMBNSATLCS, TO HA
M.Ye. Ryzhevsky, who has extensive

experience and expertise of building B 4eM He yBuguLlb yOUBUTEJIbHOIO, a Cle-
underground in countries around the

world, states that engineering exploration JoBaTesibHO, HMKOrga He Hay4nLbCd yanB-
and assimilation of underground space o

remains one of the most pertinent and NATb. YOMBNEHNE — TFOPHbIA UCTOK PEKU

called for tasks of the present.
MO3HAHNA

LLlanesa AMoOHaLuBUAN
(<AMoH-Pa. JlereHpa o kamHe»)

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014
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naas Ha Hacneaue NPOLLJbIX CTONETHH,
MOHUMaelLLb, YTO UCKYCCTBOM I1043€MHOro
CTPOUTENbCTBA JIIOAU BNIafien NPaKTU4ecKku
Bcerga. besycnoBHo, nepBoHaYanbHO OHU
ucnosb30Bany TBOPEHUs MPUPOALI — neLye-
Pbl M rPOTbI B KAYECTBE YKPbITUIA OT [NKUX
3Bepeii U CTUXUITHBIX YrPO3, HaXOAUIN B HUX
OTHOCUTEJIbHbIN YIOT U okoi. Yepes cTo-
neTusi II0AN Hay4YuIncb MOAEPHU3NPOBATD
HaiifieHHbIe neLyepbl 1 yXe nyTeM CBOero
BZJOXHOBEHUS, MbICJIN U TPYAa NpeBpaLLath
UX B HafeXHble pOPNoCTsl M KPENoCTH

ot BpaxaebHbix coceeii. B newepax He
TOJIBKO XXWJIN U NPSATANINCb, HO U CKPbIBASIN

B HUX CBOW PENINKBUAMN U LLEHHOCTU. YacTo

MX npeBpaLyanu B cBOe006pa3Hbie KapTUHHbIE
ranepeu, BeAb yXe usfasHa nioau Bbipe3a-
J/BbiCeKanu Ha CTeHax HacKasbHble pu-
CyHKU. [lo3aHee OHU Hay4YNIIUCh He TOJIbKO
Ucnosb30BaTh CyLLECTBYIOLLME NPUPOLHbIE
neLyepbl, HO ¥ CAMOCTOSITE/IbHO CTPOUTL Pa3-
JINYHbIE N0A3€MHbIE COOPYXEHUS — XPaHUIn-
wa, KynbToBble 00bEKTbI, XpPaMbl, 3aXOPOHe-
HUSI, TOHHENN 1 faxe HebosbLuMe niowasn
AN cobpaHuii n apeHsl.

Wctopuyeckue
noasemHble
COOpYXeHus

MHorme [ApPEBHMeE NOCTPOWKM CYLLLECTBYIOT U MO
celt geHb. X HaxogdT no BCeMy Mupy — oT
CaMbIX CEBEPHbIX 3eMENb A0 I0XHbIX M OT CaMblX
3anafHblX (BKMOYas aMepuKaHCKUA KOHTUHEHT)
[0 CaMblX BOCTOYHbIX. HEKOTOPbIE N3 HUX 1 B
HacTosLLee BPeMS ABNSIOTCSA OENCTBYIOWLUMU
KYyNbTOBbIMU COOPYXEHUAMU, MY3€5SMU, KHUXHBIMU
XpaHunuwamu, xuamwamm n roctuHmuamu. Kerta-
TW, TakMe OTeNM NOAb3YINTCS 6OMbLLIOK Nonynsp-
HOCTbIO, MOCKOJIbKY TYPUCTLI MOFYT HacnaguTbCs
30ECb HE TOJIbKO MOKOEM U YIOTOM, HO U GONbLUON
9K30TMKOW.

Mpownw Teica4eneTs, NIOAN «BbILLAN U3 NELLEP»,
HAY4MIUCb CTPOWTb HAa3eMHbIe 0OBEKTLI, OBNaae-
NV Pa3ANYHBIMU CTPOUTENBHBIMU TEXHONOTUSIMU,
BO3BE/NM OrPOMHbIE rOPOAA, HO MHTEPEC K NOA3EM-
HOMY NPOCTPAHCTBY HE TOJIbKO HE YMEHbLLAETCs, a
HA0b0POT, BO3paCTaET C KaxapiM rogoMm. o moemy
MHEHWIO, B 3TOM MHTEPECE ECTb, MO KPaHEN MEpE,
[B€e NPUYNHbI:

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014
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1. 3a nocnegHee CTONETUE CYLLLECTBEHHO U3-
MEHWUNCA yknaa Xn3Hun npakTnyeckn BO BCeX
pa3BuTbIX CTPaHax. KpynHble ropoaa Belpocnu B
HECKONbKO pa3 1 NPeBPaTUINCh B HACTOSILLME Me-
ranonucel. NMoBbICMIOCH KAYECTBO XM3HW Hacene-
HWS1, MOSIBUSINCH HOBbIE TPEBOBAHNS K KOMDOPTY.
Bce 370 NprBeno K 3HaYMTENbHBIM N3MEHEHUSM
NMHOPACTPYKTYPbI KPYMHbLIX FOPOA0B — HEOOXO0-
OVMMOCTM YBEJIMYEHNs! NapaMeTPOB NHXEHEPHbIX
KOMMYHMKaUWIA, Taknx kak BOAO-, ra3o-, Temnno-,
aHeprocHabxeHne, BOAOOTBEAEHWE 1 KaHaIM3a-
LWMS; TPAHCTOPTHBIX apTepUii — O0por, PasBa3ok,
TOHHENEN, MecT ANsl NapkoBOK aBTOTPaHcnopTa.
LononHuTenbHbIX NIOWAaAel ana peannsaumm Bcex
3TUX U3MEHEHWI B ropoaax HeT. EAMHCTBEHHbIM
pelieHneM aaHHoW Npobnemsl ABNseTcs elle 6onee
LUMPOKOE OCBOEHME NOA3EMHOI0 NPOCTPAHCTRA.

2. B KoHLe npoLunoro ctoneTus B CBa3n ¢ 060-
CTPUBLLMMUCS NPOTUBOPEUNSAMMN MEXIY Pa3BUTLIMM
1 pa3BUBaAOLLMMICS CTPaHaMM U OXBaTUBLLEN BECH
Mup Gopbboii 3a nepenen cOBCTBEHHOCTU Ha MECTO-
POXAEHMS NMONE3HBIX MCKOMaeMblX, BO BCEM MUPE
MOSIBUIMCH HOBbIE YrPO3bl TEPPOPN3MA U OTKPLITO-
r0 BOEHHOI0 BTOPXEHWSI. B 3TOl CBSA3N MHTEPEC K
CTPOUTENBLCTBY NOA3EMHbIX coopy>KeH|/u7| TakXXe BO3-
pacTaeT, Tak kaK j1l060 NoA3eMHbIi 0OBLEKT ABNSETCS
HanmeHee ya3BMMbIM He TOJIbKO OJ19 BCEX MPUPOOHbIX
KaTakin3moB, HO 1 angd JIIOObIX BOEHHbIX KOH(DJ'IVIKTOB.

Jpyrumun cnosamu, BeILLEONMCAHHBIE MPUYUHBI
yBENMYMBalOLLLErocs 00beMa NoA3eMHOro CTpou-
TenbCTBa 06bACHAITCA 00beAMHEHNEM UHTEPECOB

Mop3emHbiii ropos,
B MoHpeane

Kak BOEHHbIX BEAOMCTB BO BCEM MMpPE (4TO ObIN0

BO BCE BeKa pa3BuTUs FOCYLaPCTBEHHOCTH), TakK 1
rpaxpaHckoro obLLecTBa, CTPEMSILLEr0Cs K BEpLUN-
HaM KoMdopTa.

B aT0i1 cTaThe NpeaHamMepeHHo He OyaeT akLeHTM-
POBaTbCH BHUMaHME Ha rOPOACKUX NOA3EMHbIX 00b-
eKTaX, TaKMX Kak TPaHCMNOPTHbIE N KOMMYHUKALIMOHHbIE
TOHHENN N KONNIEKTOPbI, METPO ¥ NAPKuHI. Bce oHM
MOAYYMIN LUMPOKOE PACMpOCTPaHEHNE BO BCEM MUPE
1, 6e3yCIOBHO, 3aC/TYXXMBAIOT CaMOro MPUCTASIbHOTO
BHMMaHMS. Ho Lienb JaHHoi nybnmkauum — paccka-
3aTb 0 MHOrOQYHKLMOHANbHOCTY BO3MOXHOMO UC-
nonb30BaHUS NOA3EMHOMO MPOCTPAHCTBA, KOCHYTh-
€St MMPOBbIX TEHAEHLMIA 1 MPUOPUTETOB Pa3BUTHS
3TOro BOMpPOCa, OTKPbITb HOBbIE FOPU30HTLI BOOO-
paxeHus.

NTak, 4To e MOXeT ObITb MOCTPOEHO MOf, 3eM-
nein? [Ja npakTu4ecku Bce — OT J1t00ObIX OTAEbHbIX
06BEKTOB A0 LieNbIX ropoaoB. KOHKpETU3mpyem n
Knaccnuumpyem aTo «Bce». [peacraBngercs, 4to
BCE NOA3EMHbIE 0ObEKTBI MOXHO Knaccuduumpo-
BaTb Kak:

B TPaHCMOPTHbIE

B KOMMYHMKAUWOHHbIE

B rMapOTEXHNYECKNE

B SHepreTnyeckme

B VMHAYCTpUanbHble

H MyHUUMNANbHblE

H crneumanbHOro Ha3HaYeHus

B MEAMLMHCKOrO 1 0340POBUTENBHOMO HAa3HAYEHNS

B 1CCea0BaTeNIbCKOro Ha3HavYeHns
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B yem xe npenmyLLecTBa NOA3EMHbIX 0OBbEKTOB
nepen Ha3eMHbIM1? Be3yCNOBHLIM M HEOCMOPUMBIM
NICOM SIBISIETCS MX OTHOCUTENbHAsS 6€30MacHOCTb
BO BPEMS CTUXMIHBIX 6EACTBUIA U TEPPOPUCTUYE-
Ckux yrpo3. K 4oCToMHCTBaM NOA3EMHbBIX COOPYXKe-
HWIA TaKkke MOXHO OTHECTU CriefytoLLee:

B yNyYLIEHWNE 3PrOHOMETPUN FOPOAa, Tak Kak
NpaKTUYeCcky BCE NPOMBILLIEHHbIE 34aHNS U
COOPYXEHUS, yXyALIAoLMEe apXMTEKTYPHbIA 061K
ropoaa, MoryT 6biTb NOCTPOEHBI NOJ, 3EMIIEN;

B N0BbIeHne KOMMDOPTHOCTM 1 3KOAOTNHYECKMX
XapakTePUCTUK ropoaa 3a CHET YMEHbLLIEHUS
3ara3oBaHHOCTU, LWyMa 1 BUGpauun, a Takke
CHWXEHWSI PUCKOB BO3MOXHbIX BbIOPOCOB BPEAHbIX
BELLLECTB B aTMOChEPY UK BOAOEMbI;

B MOBbILLEHNE CTOMMOCTY 3EMESbHBIX Y4ACTKOB,
Ha KOTOPbIX CHXXEHbI LLIYMOBbIE HArpy3ku  MUHU-
MU3MPOBAHO 3arpsi3HEHNE OKPYXAIOLWEn cpeabl;

B CO34aHue BO3MOXHOCTeN ans 6onee adpdpexTuns-
HOrO MCMOMBL30BaHNS TOTO XE 3€MENBHOM0 y4acTka,;

B CHVXEHMe 3aTpar Ha opopmeHne dpacatos
3[aHWI Y COOPYXEHWN;

B yMeHbLUEHME 3KCMTyaTaLMOHHbIX PACX0L0B Ha
OTOM/IEHNE N KOHAULIMOHMPOBAHKE.

Taknm 06pa3oM, NoA3eMHbIE 00bEKTbI HAaCTO
ObIBAIOT HE TOMLKO XMN3HEHHO HEOOXOANMBIMU, HO 1
9KOHOMUYECKMN ONpaBAaHHbIMU U 9DPEKTUBHBIMMA.

[axe He ynoMuHas Ha 3TUX CTPaHULAX, kak 06
9TOM Y>Xe ObIN0 CKa3aHO, O BXXHEWLUNX A5 XN3HE-
LeAaTeNnbHOCTY COBPEMEHHbBIX FOPOA0B NMOA3EMHbIX
06bekTax TPaHCMOPTHOM M KOMMYHUKALMOHHOMN
MHOPACTPYKTYPbI, BCE PABHO MPaKTUYECKM HEBO3-
MOXHO OnucaTb, a TeM 6onee, faTb NHXEHEPHYIO
XapakTePUCTUKY BCEM NMOCTPOEHHBLIM Ha CErOaHSILL-
HWIA eHb Noa3eMHbliM 06bekTaM. Mepedpasnpys
cnoga K. MpyTkoBa, «ecnu HeNb3st 00bATb HE0Ob-
ATHOE, TO 3TO MOXHO CeNaTh Mo YacTsM», XO4eTcs
006paTUTb BHMaHWE YnTaTenei nub Ha Te 06b-
€KTbl, MUMO KOTOPbIX MPOCTO HEBO3MOXHO NPONATH.
Cpenu TakoBbIx 6€3yCNOBHLIMU NINAEPAMM SBNSIOTCS
Lesble NoA3EMHbIE KOMMAEKCHI B ABYX KPYMHENLLNX
ropogax Kanagel — MoHpeane 1 TOpoHTO.

MopaxaeT BOOOpaxeHMe CBOUMM pa3mepamu,
noxanyi, camblil 60MbLLOI B MMPE rOPOACKOW NOA-
3eMHbI komnneke RESO, unw La Ville Souterraine B
MoHpeane. OH npeactaBnset coboil NPOCTPaHCTBO,
packuHyBLLEeeCcs Ha niowaamn 12 km? u BkovaioLLee
32 KM neperoHHbIX TOHHenen, 10 cTaHumin MeTpo,
WHTErpMPOBaHHbIX B €4VHbIA KOMMAEKC, CNIOCOOHBIN
OJHOBPEMEHHO NpuHumMartk 500 TeiC. noceTuTe-
nei. Ha nnowaau 3,6 km? pasameLleHo okono 80%
Bcex oduncos B MoHpeane, a 3Tto npuMepHo 1200
3aaHui, 35% KOMMEPYECKMX MOMELLEHUIA, TO ECTb
60nee 2000 TOProBbIX LIEHTPOB W Mara3unHos, 200
PEeCTOpaHOB, 7 OTENE N gaxe 2 yHMBepcuTeTa. 10T
Komnnekc o6beauHaeT Takke okono 30 TeaTpos
N KNHOTEaTPOB, MY3EM U BbICTABOYHbIE Franepeu.
O6pa3Ho roBops, Ha BCIO 3Ty TEPPUTOPUIO B NIOOYI0
norofy MOXHO 3ainTn n3 foma byksanbHO B Tanou-
Kax, [oexartb A0 paboTbl UM YHUBEPCUTETA, HA
0bpaTHOM NyTW MOYXWNHATb B PECTOPAHE, KyNUTb BCE
Heobx04MMOe B TOPrOBOM KOMMJIEKCE 1 BEPHYTLCS
JIOMOW, flaxe He ncnaykas 00yBb. CneayeT 3a-
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ueHTp B6am3u Ocno
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METUTb, 4TO C KaXAbIM FOAO0M NOA3EMHBIV FOPOS,
NPOOO/IKAET YBENNYMBATLCH — BCE HOBbIE 34aHNS U
COOPYXXEHUS NOAKITIOHAIOTCS K HEMY.

«Mnaglmm 6paToM-61n3HEeL,OM» MOHPEeasbCKo-
MY KOMMJIEKCY MPUXOOUTCS NOA3EMHbIV FOPOA B
TOpOHTO. XOT$, N0 HEKOTOPbLIM AAHHBIM, UMEHHO
3TOT 0O6BLEKT BKJIOYEH B KHUTY pekopaoB MMHHeca Kak
CaMbIi KpynHbIA. B nio6om cnyyae, pedb MAET O COo-
PEBHOBaHWM ABYX CaMblX KpYMHbIX ropoaos KaHagpl.
OTOT NOoA3EMHbIN KOMMNEKC MoA, Ha3BaHnem Path
BLITAHYT B A/IMHY Ha 30 KM 1 pa3MeLLEeH Ha NaoLwaam
371500 M2 OH 06beguHseT 6onee 1200 marasuHos,
50 cambix KpynHbIX 30aHuii B TOPOHTO, 6onee
20 BMEeCTUTESIbHbIX aBTOMOOUIIbHbLIX MAPKMHIOB,

6 cTaHumin MeTpo, 8 oTenein, ABa KPYMHENLWmx Top-
FOBbIX LIEHTPA U LEHTPASIbHYIO XENE3HOLOPOXHYI0
cTaHumio. KomMnnekc Takxe CoeAMHIET HECKOMbKO
TypUCTNYECKMX 30H, BKtovasa the Hockey Hall of
Fame, Roy Thomson Hall, The Air Canada Centre,
Rogers Centre nthe CN Tower. Path otnnyaetcs
OPUrMHANbHLIMU aPXMTEKTYPHBLIMU 1 KOHCTPYKTUB-
HbIMW PELLEHMSIMU, KaXABIA NEPEXO, UMEET CBOIO
CBETOBYIO raMMy s yoo0bcTBa OPUEHTUPOBAHUS.

Ewle 0aHO yHMKaNbHOE NOA3EMHOE COOPYXEHME,
noctpoexHoe B 1993 roay B Hopeerun npumep-
Ho B 100 km oT Ocno, Takxe yaAnBASET Kak CBOEM



8 | IKCMNEPTHOE MHEHUE

Mop3semHble LeHTpbl B AMcTepaame 1 Mockse

MBbIC/IbIO, TaK 1 pa3mepamu. ITM COOPYXEHNEM
ABNSETCA NOA3EMHBIA ONMMMUIACKMIA LEHTP Gjovik,
NOCTPOEHHbIN ana 3umMHel Onumnuaabl — 1994,
CnopTYBHBIN LLEHTP AN AaXe, MOXHO CKa3aTb, Ha-
CTOSILUMIA NOA3EMHBIV FOPOL BKIIIOHAET LIENbI pag,
pa3Horo pasmepa 3anoB (Noa3eMHbIX BbIPpaboTok),
COEAMHUTENBHBIX TOHHENEN, BEHTUNALMOHHbIX LLAXT
1 ApYrux COOpyXeHuii. Kpome nefoBov apeHsl, rae
NPOXOANAT BCE COPEBHOBAHMS MO XOKKEIO N GUTYPHO-
MY KaTaHUIO N PErYNFPHO TPEHMPYIOTCA CNOPTCME-

Moa3eMHble CNOPTUBHBIE
Komnnekchbl B EBpone
n CeBepHoit AMepuke

Hbl, UMEIOTCS NOMELLEHUS NS Pa3aeBanok v ayLue-
BbIX, KOMHATbl TPEHEPOB, Bpayer 1 ap. Ho 6onblue
BCEr0 nopaxaeT BOOBpaxeHWe rnaBHas CnopTuBHas
apeHa komnnekca. OHa pacnonoxeHa B kKaBepHe
nponeTom 61 m, umeeT onnHy 91 M 1 BbICOTY 26 M.
OTO rMraHTCKOe NOA3EMHOE COOPYXEHME 0OHOBPE-
MeHHO MoXeT BMeLaTb 5500 Tonbko 3puteneii. Mo-
cne OnMMNMIACKUX NP Ha FNaBHOW apeHe NOCTOSIHHO
MPOBOAATCS HE TONBKO CMOPTUBHLIE MEPONPUATUS
(byT60bHBIE HACKETOONLHBIE 11 BONENBOMbHBIE
BCTPEYM), HO M BbICTaBKM M KOHLLEPTI, TaK KaK B HEN,
no CnoBaM 3HATOKOB, MPekpacHas akycTuka. ObLuas
niowaib nosepxHocTy 3ana — 7000 M2, a Bcero
obbekTa — 15000 M2, Ha apeHe 06yCcTpoeHbI Tpu
FNaBHbIX M OAMH 3aNacHON BbIXOA U3 3aa, a Takxe
cucTema npoTUBONOXapHO 6e30MacHOCTY.
Vicnonb30BaHme N0A3eMHOr0 MPOCTPaHCTBA Ans
nposegeHnsa CrnopPTUBHbIX COCTSA3aHUI He orpaHun4un-
BAETCS TOMBKO HOPBEXCKMM KommnekcoMm Gjovik. Yxe
ceyac NOCTPOEHb! U MPOAOMKAOT CTPOUTLCS 00b-
€KTbl (MpaBaa, MEHbLUNX PA3MEPOB) B APYrMX CTpaHax
Mupa. M3BeCTHbI NOL0OHbIE KOMMIEKCH B PUHNSH-
v, WWeeuwn, LLeeiuapun, ®paHumnm, Kanage, CLLUA
n ap. MoasemHble 3abl UCNOML3YIOT A5 TPEHUPOBOK
1 NPOBELEHUS COPEBHOBAHWIA NO TEHHWCY, CTPENLOE,
nnasaHuio, 6oynuHry, 6opbbe, GOKCY 1 AaxXe NbbKam.
Takas npakTrKa CBA3aHa He TONIbKO C HEXBATKOW
CBOOOAHbIX NNOLLAAE U BLICOKOW CTOUMOCTbLIO
3eMefbHbIX Y4aCTKOB B KPYMHbIX FOpoax (XoTs,
CNpaBenMBOCTY Paay HaAO 3aMETUTb, 4TO MOPON
WMEHHO 3TO SIBMSIETCS INaBHbIM GaKkTOPOM), HO 1
Tem 06CTOATENBCTBOM, YTO NOJA3EMHbIE CNOPTUB-
Hble 0ObEKTHI OAHOBPEMEHHO MOMYT HAXOANTLCS
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PSAOM C XMNOW 3aCTPOVKON 1 B TO Xe Bpems
CHMXAaTb LLYMOBYIO Harpy3ky Ha ropoxaH, a Takxe
obecneuynBaTb 6onee KOMMOPTHLIE YCNOBUS 419
CamMux CNOPTCMEHOB.

Bce yalie ncnonb3yeTcs N0A3eMHOE NPOCTPaH-
CTBO W OJ191 Pa3MeLLEHNS KPYMHbIX TOPrOBbIX LEH-
TPOB. B MMPOBOI NpakTUKe yxXe AOCTAaTO4HO TakKmx
NPUMEPOB, KPATKO OCTAHOBUMCS NWLLb HA ABYX M3
HMX. 3T0 KOMMepyeckuin ueHTp AMFORA (Alternative
MultiFunctionele Ondergrondse Ruimte Amsterdam
— Alternative Multifunctional Underground Space
Amsterdam), noctpoexHbiin B 2008 rogy B AMCTEp-
name, n «OxoTHbIV psg» B Mockse (1997 r.). C nH-
XEHEePHOW TOYKM 3PEHUS 3TN KOMMEPYECKME LEHTPSI
NPakTU4eCKN HUYEM He OTImyaloTes — 06a nocTpoe-
Hbl OTKPbLITLIM MM NOSTYOTKPbITEIM Criocobamu ¢
NCMO0/b30BaHNEM U3BECTHBIX TEXHONIOMMIA, 06a Haxo-
[STCS B LEHTPANbHOM YacTuh cBOoMX ropofos. OpHako
MOCKOBCKMI 0ObEKT MOCTPOEH NoA, 3emMseit, B6in3un
noa3eMHol pekun HernvHka, a amctepaamckunin —
Nof KaHasioM, TO eCTb pakTU4ecku nog BOLON.

«OXOTHBbI pag» pa3MecTuICs COBCEM PSAOM C
KpacHor niowaabio — Ha TPex NoA3EMHbIX aTaxax
nog MaxexHon nnowaapto. Bolitn B Hero npotie
BCEro U3 0AHOMMEHHOI CTaHUMN METPO, a Takxe
13 AnekcaHapOBCKOro caga co CTopoHbl MaHexa.
ToproBbIn KOMMIEKC Pa3MELLAETCs Ha TPEX YPOBHSIX
obLel nnowaabio 62 711 M2 Ha ABYX BEpPXHMX Ha-
xooutcs 6onee 100 ToproBbix To4ek. Camblil HAXHUIA
— TPETUIA YPOBEHb — 3aHMMAIOT PECTOPaHBI, kade
1 6apbl. B6113m TOproBoro kKommaekca nocTpoeHa
4-ypoBHeBas NOA3eMHast CTOSIHKA. TOProBbli LLEHTP
«OXOTHbIN psag» cTan naypeaTomM MexayHapoaHoro
koHkypca MIPIM AWARDS.

B oTnnume ot Toproeoro LeHTpa «OX0THbIV psig»,
AMFORA npegacTaBnsieT coboi LecTypoBHEBOE
noA3eMHOE COOpYXeHune annmHow okono 500 m, no-
CTPOEHHOE Kak BAOMb kKaHana/peku Amstel, Tak n
HEMoCPeaCTBEHHO NoA, HUM. TPy BEPXHMX YPOBHS
OTAAHbl NOA, TOProBble MOLWAAN, CReAyoLLMe ABa
3aHUMAET OrPOMHBIV NAPKUHT W, HAKOHELL, CaMbIA
HWXKHWUIA — LLECTON YPOBEHb — NPEeAHa3HauYeH oas
pa3MeLLEHNS MHXEHEPHBIX ceTell. Ha Hem pacnosno-
XeHbl CUCTEMbI KaHaNM3aumm, 3HeprocHabxeHus, Bo-
[OCHaBXEHWS, BEHTUAALMU 1 KOHOULMOHMPOBAHNS.

BecbMa pacnpocTpaHeHHbIM B HAacTosiLLee Bpe-
M$1 IBNIIETCS Takxke CTPOUTENbCTBO N0, 3eMNEN
KYNbTYPHbIX U KyNbTOBbIX LLEHTPOB. ECn KynbTOBbLIE
COOPYXEHUS, TaKMe Kak LLEPKBW, CUHAroru, MeyeTu,
MOHACTbIPW, 3aXOPOHEHUS, BCE-TaKM PEAKO CTPOSAT
BO BHOBb CO3[1aBaEMbIX NOA3EMHbIX MPOCTPAHCTBAX
(ckopee, TPaAMUMOHHO NCMOMBL3YIOT YXKE CO3A4aHHbIE
npeakamu), To KyJibTYpHbIE COOPYXEHUS, Takme Kak
TeaTpbl, KNHOTEATPbI, KOHLEPTHLIE 3asbl, My3eM 1
ranepew, pasMeLLaloT Nof, 3eMiei Bee yalle. Ha
3TO eCTb A1BE NPUYMHbLI. ITO HEXBATKA M AOPOr0BU3-
Ha 3eMM B LLEHTPAbHOW YacTy NPaKTUYeCKM BCEX
ropoaoB., a Takke oXuaaemMas XopoLlas akycTuka
NOA3EMHbIX MOMELLLEHUIA.

B kavecTBe nprmMepoB 3GPEKTUBHOMO NCMONBL3O-
BaHWUS NOA3EMHOMO MPOCTPAHCTBA 4151 COOPYXEHUS
00bEKTOB KY/IbTYPbI NPUBELEM CPABHUTENBHO HE-
[aBHO NOCTPOEHHBIN Teatp Opera House B cTonm-
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EBponeiickuil LeHTp
AiePHbIX UCCNE[OBAHMIA
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ue Asctpanum CugHee, Concert Hall and Theatre
Society Proposes New B kaHaackom Baxkysepe u
PEKOHCTPYMPOBaHHLIA Bonblion Teatp B Mockse.

O pekoHCTpyKLmMM BonbLuoro TeaTpa MOXHO (1
[OJKHO) HanMcaTb OTAESbHYIO KHUMY, BCE-Taku 3TO
3HAMEHUTbIN HA BECb MUP apPXUTEKTYPHbIN NaMaT-
HUK. 34€Cb X€ Mbl OFPaHNYNMCS NN CKPOMHBIMU
CBEAEHUSMUN O MOAepHU3aumn GyHAAMEHTHON/NoA-
3€MHOI 4acTuW TeaTpa.

K navany XXI ctoneTtus ero GyHAaMEHT U CTEHbI
HacTO/IbKO 06BETLUANM, 4TO BONbLLION MOT PYXHYTb.
B nononHeHue K 3TOMy, CO BPEMEHU OCHOBaHUS
TeaTtpa ero Tpynna Bo3pocna B fecatb paa! MNepco-
Han 3aapixancsa B TecHoTe. He xBatano mecta anst
CLIEHNYECKOr0 060PYA0BaAHMS.

B 2005 roay Hayanucb A0NroXaaHHbIe PEKOH-
CTPYKLMS N pecTaBpaLms UICTOPMHECKOro 30aHus,
3ameHa dyHaameHTa. Paclumpatb NpOCTPaHCTBO
TeaTpa HU B LUMPUHY, HY B BbICOTY BO3MOXHOCTM He
6b1710. [03TOMY peLLleHne HanpaLu1Banocb Camo
coboii — cTpouTb Nof, 3emneit. MNoa BceM 3aaHneM,
32 UCKJ/TIYEHNEM 3PUTENBHOMO 3ana, PELLEHO Bbio
NOCTPOWTL MOA3EMHbBIE SPYChI, 8 No4 TeaTpanb-
HOW MAOLLAaAb0 — PENETULMOHHBIN U KOHLEPTHO-
BbICTABOYHbII 3anbl. C ThiIbHOW CTOPOHbI 34aHUS
3anpoeKTMPOBaIM NOA3EMHbINA CYXeBHbIN KOpnyc.
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Takum obpasom, NnoLLaas TeatTpa yBenmyunnach Ha
42 ThiC. M?, TO €CTb B [1Ba C IMLLHIM pasa.

MNpoBeaeHe PEKOHCTPYKLIMN NOKA3an0 He TOJIbKO
BO3MOXHOCTb YBEJINYEHNA I'IJ'IOLLI,6,£I,€I7I 3a cyet
NnoJ3eMHOro NPOCTPAHCTBA, HO N 3P@PEKTUBHOCTb
TAKOro peweHna aaxe ans CtapbiX UCTOPUHECKNX
NMOCTPOEK.

OnepHoii Teatp B CuaHee n KaptuHHasa ranepes B
BaHKyBepe MMeT 0gMnMHaKoBOE C Bonblimm TeaTpom
KOHLEeNTya/IbHOE peLLeHne, a No cyTn aena v ¢ apy-
rMMK NOA00HLIMM NPOEKTaMK, K MPUMEpPY Napux-

Mop3zeMHble pepmbl
M NPOAYKTOBbIE XPaHNIUILA

cknm JIyBpOM, nctopmyeckmummn mysesmm B AbumHax
n Pume. Bo Bcex cnyyasix OTCYTCTBME CBOOOAHbIX
naowaaen Ha NOBEPXHOCTM 3aCTaBNSET MHXEHEPOB
N apXMTEKTOPOB MakCUMasibHbIM 00pa3oM 3aaeii-
CTBOBATb NOA3EMHOE NPOCTPAHCTBO.

Cto net Ha3ag, B nepuog Nepsoin MMpoBoWA
BOWMHbI, KOrga MHOrMe CTPaHbl MPUCTYNMAN K pas-
paboTke OpYXKMst MAaCCOBOrO NOpaXeHUs — cHavana
XMMWYECKOro (S40BUThIE ra3bl), 3aTeM Buonoru-
4eCKOro, a N034Hee N aTOMHOr0, CTann CTPOUTLCA
noa3eMHble Hay4Hble nabopaTopun, O4HOBPEMEHHO
BbINOSIHABLUME ABe QyHKUMK. Bo-nepBbIx, Nog, 3em-
New, Kak M3BECTHO, Nerye cnpsaTaTb CBOU Cekpe-
Thl, @ BO-BTOPbIX, NPOLLLE 3aLUUTUTL OKPYXaIOLLYO
TEPPUTOPMIO OT BO3MOXHbIX BPEHbIX BbIOPOCOB.
Takue nabopaTopun 1 B HAaCTOsILLLEE BPEMS CyLLe-
CTBYIOT M MPOA0JIXAIOT COOPYXATbCs BO BCEM MUPE.
M3BecTHbI Noa3eMHble nabopatopuun, paboTatoLume
N B MUPHbIX Lensax. OgHMM 13 CaMbIX 3HAMEHWUTBIX
noao06HbIX 06BEKTOB SBASIETCS EBPONECKNA LLEHTP
anepHbix nccnegosaHuin CERN B6n13m XXeHeBbl, Ha
rpaHuue Lseiuapumn n ®@paHumm.

CoBcem HeflaBHO, NOCNE BBOAA B 9KCMIyaTaumio
60MbLLIOro aPOHHOr0 KoNnanaepa v ero nepeo-
ro 3anycka, uHopmaums o CyLLeCTBOBAHUM TAKOW
naboparopun pacnpocTpaHunach Jaxe cpeam
obbiBaTenei. B cTponTenscTBe U UCCNENOBAHMSAX
y4yacTBOBanM 1 y4acTByloT 6onee 10 ThiICHY YYEHbIX
1 nHxeHepoB 13 6onee 4em 100 cTpaH. Jlabopa-
TopuA HaxoauTcs Ha rnybuHe ot 50 oo 175 m. Cam
60nbLUON SNEKTPOH-NO3UTPOHHBIN Konnangep (LEP)
nmeeT annHy 6onee 27 kM. Kpome atoro, nabopa-
Topws pacnonaraet 601bWYMM NOA3EMHbIMI 3aNa-
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MW 419 pa3MeLLLeHns annapaTypsbl, NOMeLLEeHUSIMN
NSt COTPYOHMKOB, BEHTUAALUMOHHBIMY LUAXTamu,
TOHHENSIMU ANS UHXEHEPHbBIX KOMMYHUKaLMIA

nT1.4. Apyrummn cnosamu, aTo Lesblii rOpPoa, faxe
CO CBOVIMU NOA3EMHbLIMY PECTOPaHaMU U kadeTe-
pusamMun gns COTPYAHUKOB U NOCETUTENEN.

MprMEpPHO B TO Xe BPEMS, 4TO 1 MOA3EMHbIE
naboparopuu, CTanm UHTEHCUBHO CTPOUTLCS NOA-
3eMHble 3aBoAbl U Gabpukn. be3ycnosHoO, B NepByIo
oyepefib NoA 3eMneit pasmeLLany 06beKTbl BOEH-
HOW NPOMBILLIEHHOCTW — 3aBOALI N0 NPOM3BOACTRY
CaMOJIeTOB, BOEHHbIX KaTePOB, NOABOAHbIX JIOAOK,
60enpunacoB, KOMaHOHbIX MYHKTOB, @ 3aTEM U
PakeTHbIX YCTAHOBOK, YOEXULLA BbICLLEr0 KOMaHL-
HOro coctasa u T.n. lNo3gHee nog 3emnein ctanu
coopyxaTb Ckfiafbl 4519 MPOBMaHTa 1 TONIUBA,
MHOPACTPYKTYPY HE3ABUCUMOr0 SHEPrO- U BOLO-
CHabXeHus.

LpeBHelmmM cnocobom CoXpaHeHUs MPOAYKTOB
nNMTaHMs B CTPaHax C XXapkuMm KIMMaToM SBASeTCs
nX pasmeLleHne nog 3emnei. Komy He N3BeCTHbI
norpe6a, KOTOpbIE U N0 CEN AeHb YCTPanBaIoT B
[lepeBHsIX, Ha fayax, B MMYHbIX ycaabbax? Komy
He N3BECTHbI NOA3EMHbIE OBOLHbIE 6a3bl, BUH-
Hble XpaHWInLLa, XpaHuauwa Msca, celpa, macna
N T.n? YXXe 0aBHO MX CTPOSAT HE TOJIbKO B XapKux
CTpaHax, HO 1 Ha ceBepe, 3a MNonsapHbLIM KPYrom.
Takne 06beKTbl ABASOTCA CAMbIM HAAEXHbIM
€cnocoboM He TONbKO COXPaHEHMsI NPOAYKTOB, HO
1 X BblpalUMBaHMs U nponssoacTea. Hanpumep,
YX€ HECKOJIbKO CTONIETUIA 3BECTHA TEXHONOMUS
NPOM3BOACTBA CbIPOB B NOA3EMHbIX MOMELLEHN-
X, CYLLLECTBYIOT rpMOHMLbI AN BbipALLMBaHWS
LIAMMNUHBLOHOB U APYrnx rpnbos. B AnoHun yxe
MHOIO0 NeT GYHKUMOHMPYET NOA3EMHAN NiaHTa-
uMs N5 BblpaliMBaHns 3n1a4HbIX KyabTyp, OBOLLEN
1 uBeToB. Hago noHnmaTthb, 4To 06YCTPOINCTBO
COOTBETCTBYIOLLLEIO MCKYCCTBEHHOIO OCBELLEHMNS
No3BOJNISIET BblpalUMBaTh N0 3EMJIEN NPAKTUYECKM
Nio6y0 NPOAYKLMIO.

B cBoe Bpems CCCP 3aHMMan nepBoe MecTo
B MUpPE N0 KONMYECTBY NOA3EMHbIX TMAPO3NEK-
TpOCTaHuMiA. Lo CMX NOP MHOTNE NOCTPOEHHbIE
B COBETCKMWI NEPUOL r’MAPO3NEKTPOCTAHLUN
CUYNTAIOTCS CaMUMM KPYMHbLIMU B MUPE. TONBbKO Ha
ofiHOM peke Baxw (TagxunkncTtaH) pacnosioxXeHo
NSTb KPYNHENLINX TMAPO3HEPTETUYECKNX KOM-
NieKcoB, CaMbIM/ KPYMHBLIMW N3 KOTOPbIX ABASETCS
Hypekckasi n PoryHckas '9C. K npumepy, MoLw-
HocTb Hypekckoin M'9C coctasnset 3015 MBT npwm
BblcOTe nnoTuHbl 305 M, a PoryHckon — 4000 MBT
npw BbICOTE KAMEHHOHABPOCHOI NAOTUHLI 350 M.
Ecnu mawmHHbIn 3an Hypekckoin M'3C nmeet
Ha3eMHOe pa3MeLLEeHNE, TO Ha POryHCKOM BCe Mo-
MELLEHNS, BKNOYAS MALUMHHBIV 3aJ1, PACMOJIOXEHbI
nopg 3emnein. KOMniekc nHXeHepPHbIX COOPYXEHUN
PoryHckoin '3C BkniovaeT 6onee 300 KM TOH-
Henew pasnnuyHoro Ha3HaYeHns, Taknx Kak noga-
Xo[OHble, kKabesibHble, CTPOUTESIbHbIE, HAMOPHbIE
1 6e3HanopHbLIe BOAOBOAbI, KaMepPbl 3aTBOPOB,
3anbl TpaHCHOPMATOPHOM NOACTAHUMN N MALUNH-
HOro 3ana, Apyrue BCNOMOrabHble MOA3EMHbIE
06bekTbl. MawwmHHbIN 3an PoryHckon MNAC nveet
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KonoccasbHble pa3mMepsl U NpeacTaBasieT cobon
BbIPABOTKY NPSIMOYIrO/IbHOr0 CEYEHUS! LLMPUHOM
(nponetom) 32 M, anmHon 350 M 1 BbICOTON 65 M
(no weneire ceofa). 3a rpaHuLLEl Takxe N3BecT-
HO 60NbLLOE KOSIMYECTBO NOA3EMHBIX TMAPOIHEP-
reTm4yeckmx KOMMNAeKcoB, B HaCTHOCTH, B KaHaae,
CLUA, Weenuapuun n naxe MpaHe, roe Tonbko Ha
0AHOM peke KapyH NOCTPOEHO YEThIpe rmapoa-
JIEKTPOCTAHUUKN, CPeOU KOTOPbLIX CaMO Benye-
cTBeHHol sBnsieTcst KapyH lll. OHa npencraBnsieT
coboW KOMMNEKC TOHHENEN 1 KaBepH 06LLel onn-
Hoi 6onee 200 kM. MNoa3emMHbIi MALIUHHBIN 3an

n TpaHchopmaTopHas CTaHUMS UMEIOT NponeT
6onee 28 M, BbICOTA 3TMX NOMELLEHWIA COCTABNSA-
eT 0kono 60 m.

B cBA3M C pOCTOM NPUPOLHbLIX Y TEXHOMEHHbIX
yrpos, onacHoCTen, UCXOAALLMX OT MUPOBOIO
Teppopusma, Bo3pacTaeT Crnpoc Ha NOA3EMHbIE
nmopckue yoexuwa. Co BpeMmeH BTopoit MnpoBoii
BOWMHbI N A0 CMX NOP KaxAbli 06bEKT CTPOUTENb-

MHXEeHepHOe 0CBOEHMEe NoA3EMHOro NpoCcTPaH-

CTBa OCTAETCS OAHOW 13 CaMbIX BOCTPEOOBaHHbIX

N aKTyaJibHbIX 3aa4 COBPEMEHHOCTU

CTBa, BK/lOYAaa MHAMBUAYyanbHble BUAbI B LLIBENR-
Lapuun, OOMKHbI OCHALLATbCS NOA3EMHbIM yOe-
xuwem. B CLLA MHorrne gaxe 3a CBOM CpeacTBa
CTPOST UX — NS TOFO YTOObI CKPLITLCS OT NPUPOA-
HbIX KaTakM3MOB, HanpumMmep yparaHHblX BETPOB.

Takum 06pa3oM, MHXEHEPHOE OCBOEHME NOA-
3EMHOro NPOCTPaHCTBa OCTAeTCs OAHON N3 CambiX
BOCTpGGOBaHHbIX N aKTyalbHbIX 3a4a4 COBPEMEH-
HocTu. MNMopa yxe 6onee WNPOKO PackpbiTb rnasa
Ha BCE MMEIOLLMECS BO3MOXHOCTM OCBOEHMS MOA-
3EMHbIX TOPNU30OHTOB N HE 3abbIBaTb 0 KOMMJIEKC-
HOCTW peLleHunst aTo Npobnemsl, Bellb CTPOUTb
nof 3emnein — 310 60bLLIOE UCKYCCTBO!
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A
In his interview Sergey Alpatov who
heads the Association of underground

builders and designers and the
Russian society for introducing

trenchless technologies emphasises n A I B [ |
on need for a comprehensive [ ]

development of underground space.
He points out main outstanding
issues such as reluctance on the
part of several state bodies to
formulate long-term urban planning
strategies, inefficiency in solving land
release issues, the lack of a coherent
single entity capable to coordinate
these activities in the context of the
megalopolis.

Tak, y HaC B rOCTAX FreHepasbHbI OUPEKTOP

HIM «O6beauHeHNE NOA3EMHbIX CTPOUTENEN
N NPOEKTMPOBLUMKOB», MPE3NAEHT POCCUIACKOTO
o6LecTBa No BHEAPEHMIO BECTPAHLLENHBIX TEXHONO-
ruii (HM «POBT»), unen CoBeTa AMPEKTOPOB MEXY-
HapoaHoro O6beanHEHNS UCCNEeNOBATENbCKMX
LIEHTPOB NOA3EMHOr0 NPOCTPAHCTBA MEranoimcoB
(ACUUS), 3amectutens npeacenatens Kommrera no
OCBOEHMIO NoA3eMHOro npocTpaHctaa HOCTPOWN,
4neH BKCNepTHOro coBeTa xypHana «[Moa3emMHble
ropusoHTbl» Ceprein Annartos.

— Cepreit HukonaeBun4, HaCKONbKO BEJINKO
Halle OoTCTaBaHWe OT BeAyLUUX MUPOBbLIX AepXaB
B 00/1aCTU KOMMNJIEKCHOro OCBOEHUS NOA3EeMHO-
ro npocTpaHcTea?

— B cdepe nogzemHoin ypbaHusaumm oTcTtaBa-
Tioauuna A{IEKCEEBA’ Hue Poccum 0T pasBUTBIX CTPaH MUpa M3MEepPSIETCS
Banepuit HEKAJIVH [ECATUNETUAMM, MPUYEM FOA, OT FOAA Pa3phiB NNLLbL

«[NOA3EMHOMY
CTPOUTHJILCTBY
HEOBXOONMA
"OCYIDAPCTBEHHA4
'1POIPAMMA
PASBUTU A

Cepreii AnnaToB sBnsieTcs O4HUM 13 BeAyLNX POCCHIA-
CKUX 3KcnepToB B 06/1aCTH 0CBOEHUSI NO43EMHOI0 NPo-
CTpaHCTBa v BO3r/aBsisieT cneynaan3npoBaHHble camo-
perynnpyembie opraHu3ayum B 061act nog3eMHOro
NPOEeKTUPOBaHNA n CTpouTebCcTBa. Cpean BaxHenwmnx
HanpaBieHni AeSTe/IbHOCTN 3TUX OPraHn3aunii — pas-
BUTUE OTPAC/IN NOA3€MHOro CTPOUTENIbCTBA B CaHKT-
Metepbypre, akTBHOE B3anMoAeicTBME C MUPOBbIM
npogeccuoHanbHbiM CO00LLECTBOM U NONynspu3aumns
uaen noa3eMHou ypbaHn3saumum poccuiicKux meranonm-
COB cpeAau npeacTaBuUTeNei rocyfapCcTBeHHOM BAacTn
W LUMPOKOI 00LLEeCTBEHHOCTH.

yBennymBaeTcs. Ha cerogHsLWwHmin oeHb N0A3EMHOE
CTPOUTENLCTBO B Haluen CTpaHe Kak oTaeJibHas
1 3Ha4YMMadq oTpaciib d)aKTVI'-IeCKVI OTCYTCTBYET.
CBf13aHO 3TO C LeNbiM PSAO0M MPUYUH, BaXHELas
13 KOTOPbIX — OTCYTCTBME OOArOCPOYHOrO rpaso-
CTPOUTENBHOrO NnaHmpoBaHms Ha 20-50 neT. He
MeHee 3Ha4YNMbIM ABNAEeTCA U TOT (DaKT, 4YTO eanHada
CTPYKTYpa, KypupyloLias BeCb KOMMIEKC BOMPOCOB,
CBSI3aHHbIX C 00YCTPOCTBOM NOA3EMHOIO NPo-
CTPaHCTBA, A0 CUX NOP He cHOPMMpPOBaHA HY Ha de-
AepanbHOM, HU Ha PErMOHaNbHOM YPOBHSIX BAACTU.
MoaToMy rpafloCTPOUTENbHLIN ONbIT 3apybex-
HbIX MEranoaMcoB, KOTopble NyTeM NPob 1 oLNGOoK
NPULLAY K TEM BbICOKUM pe3yfibTataM, KOTOPbIE Mbl
MOXeM BNaeTb cerogH4d, B Poccun npaKkTn4eckn He
BocTpeboBaH. B pesynbTaTe Mbl NOBTOPSIEM FpyOeii-
Lime ownbKn ﬂeCﬂTMﬂeTHeVI AaBHOCTW, Ha Ucnpas-
JieHMe KOTOPLIX B CBOE BpeM4d 3anaaHble CTPaHbI
3atpaTuan 3Ha4YMTENbHbIE BPEMEHHbIE 1 HDUHAHCO-
Bble PECYPCHI.
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Kpowme T0ro, cneumnanMsmpoBaHHbIM NpeanpuaTi-
sIM B 0611aCTV NOA3EMHOr0 CTPOUTENBCTBA, 001aaato-
LM COBCTBEHHOW MaTepUaibHO-TEXHNYECKOW 6a30i
1 3HAYMTENBHBIM KaJPOBbIM PECYPCOM, HEOOX0AMMO
NOHMMAaTb MEPCNEKTUBbLI PA3BUTUS U NAAHMPOBATb
CBOIO AEATENBHOCTb Ha BMkKalLLMeE HECKONBKO NIET.
HbIHELWHSAS cUTyaums OTCYTCTBUS OOATOCPOYHOIO
NAaHNPOBAHUS M 4ETKO CHOPMYIMPOBAHHOW MO3ULLIN
ropoACcKoi adMUHUCTPAaLMK NO BONPOCaM Passutus
NoA3eMHOIN MHGOPACTPYKTYPLI BLIHYXOAET UX XUTb
«OOHUM OHEM» U iymaTh He O pasBmTMK, a 0 CoXpa-
HEHWM NPOU3BOACTBEHHBIX aKTUBOB. B MOA0GHbIX
YCNOBUWSIX FOBOPUTbL O NEPCMNEKT1Bax Pa3BUTUS Noa-
3EMHOr0 CTPOUTENBLCTBA LLOCTATOYHO CHIOXHO.

— Kak Bbl oLeHMBaeTe nosiBieHne MHOCTPaH-
HbIX «MrPOKOB» Ha POCCUIACKOM CTPOUTESIbHOM
pbIHKEe — NO3UTUBHO UM HEraTUBHO?

— Mopaxonbl K NPOEKTUPOBAHMIO M CTPOUTENLCTBY
NoA3EMHBIX COOPYXXEHWI Y MHOCTPAHHbIX Creumanu-
CTOB HAMHOMO COBPEMEHHEE OTeYECTBEHHbIX, 11 HaM
€CTb, Y4EMY Y HUX yunTbCs. OIHAKO NPW 3aK0HEHNM
[IOrOBOPOB Ha y4acTue MHOCTPaHHbIX GMPM B peanu-
3aLmMKM TEX NN UHBIX POCCUINCKMX NPOEKTOB, HEOOXO0-
OMO OroesapmBaTthb A0ONOJIHUTEIbHbIE YC/T0BUA, BKIIO-
yaiowme B cebst 0OMeH OMbITOM, NMOy4eHNE HOY-Xay
OT MHOCTPAHHbIX MPOEKTUPOBLUVKOB, NpUBeYeHne
K paboTe Haj, MPOEKTOM OTEYECTBEHHBIX MOSIOABIX
CNeLmanmcToB 1 OPraHM3aLImMIio UX CTaXXMPOBOK 3a
py6exom. B aToM cnyyae coTpyaHUYECTBO C 3apy-
6EXHBIMU KOMMAHUAMM NMPUHECET UCKOYUTENBHO
NoNoXuTENbHbIE Pe3ysbTaThl M 6yaeT crnocobcTBo-
BaTb PA3BUTMIO OTPACM NMOA3EMHOMO CTPOUTENBLCTBRA.

— He npusepet nn cBoOonHas KOHKYpeHuusa B
o6nacTu NoaA3eMHOro CTpouTesibCTBa K CHMNXe-
HUIO KayecTBa U 6e30MacHOCTU 00bEKTOB?

— KoHkypeHLma, 6e3yCNoBHO, BaXHa, HO He cama
no cebe, a N1LLb kak cnocod onTUMM3aLuMm CPOKOB,
Ka4yecTBa 1 CTOMMOCTK CTpouTenscTea. Kpome
TOro, OHa BKJIIOYAET B CeBA MHOXECTBO (PaKTOPOB.
B Hawem cnyyae, a Mbl FOBOPMM O CTPOUTESb-

CTBE NoA3eMHbIX 00bEKTOB, O4EHb BaXKEH OMbIT
paboThbl NPEANPUATUS B KOHKPETHBIX MHXEHEPHO-
reoNIorMYeCcKnX U rmaporeosiorMiyeckunx yCnoausx,
MOTOMY YTO 3TO M03BONAET 06eCNeynTb BaxHeLlee
yCnoBue peanusauum noboro NpoekTa ropoackom
TPaHCMNOPTHON NHPPACTPYKTYPbl — 6€30MacHOCTL!
MeHHOo NO3TOMY BaXXHO NMOHMMATb N OLLeHNBATb HE
TOJIbKO CUIOMUHYTHYIO BbIroay, HO 1 NepCcnekTney
Ha 6nuxarme rogel, a nyvywe — gecatunetus.

He cnenyeT 3abbiBaTh O COLMANbHON OTBETCTBEH-
HOCTM BU3Heca: kakue paboyve MecTa co3gaeT
reHnogpsaagyvnk, CKOJIbKO HaJ1IoroB OH OTYNCNAET

B ropojickoi 6toaxeT. Ecnv nonycTuTh, 4TO reH-
noapsaYNKOM Ha CTPOUTENLCTBE NeTepOyprekoro
METPOMOJIMTEHA MOXET CTaTh MHOrOPOAHAS Opra-
HM3aLms, To HeobXxoaumo 3apaHee 06aymarthb, roe

1 B KaKnx yCNoBumax 6yayT NpoXueaTb CTPOUTENN,
Kakvm 06pa3oM OyayT [0CTaBNATLCA CTPOUTENbHbIE
martepuasbl 1 060pyO0BaHME Ha CTPOMMAOLLAAKY,
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CKOJ1IbKO BpEMEHN I'IOHa)J,O6VITC9I ang HanaxmnBaHUA
KOHTaKTOB C MPOn3BOAUTENAMN. 7 HakKOHeL, Kakylo
OTBETCTBEHHOCTb NEPEeS, roOpoA0oM M €ro XUTENSIMN
MOrYT HECTU OpraHu3aLum, ayist Kotopbix Metepbypr
SIBNSIETCS BCEr0 SINLUb TOYKON NPUIOXEHUS GUHAH-
COBbIX MHTEPECOB NPU peann3aumm 1sHec-nnaHoB.

— Ha Bawi B3rnap, kakue Mmepbl N03BoNAT o6e-
cneuyntb 3¢pPHeKTUBHYIO KOHKYPEHLIMIO B OTPacnv
noA3eMHOro ctpoutenbcTBa?

— K coxaneHuto, Ha CErogHsILLHWA AeHb KOHKY-
peHLMS B XOAE NPOBEAEHNS TEHAEPOB CBOANTCS
K CHVKEHMIO LIEHBI, KOTOPAs CTAHOBUTCS M1aBHbIM
KpuTepmeMm npu Beibope noapsiaymka. Takme BaxHble
BOMPOCHI, Kak OnbIT paboThbl, KaApOoBbI COCTaB,
Hanunume 060pya0BaHNS U MPON3BOACTBEHHON
6a3bl, GaKTUHECKN HE MPUHMMAIOTCS BO BHUMAHWE.
MpuxoanTCs KOHCTATUPOBATb, YTO HA CErOAHALLHUN
[eHb YPOBEHb MOArOTOBKM TEHAEPHOW LOKYMEHTA-
LMK 1 CTeneHb NPopaboTaHHOCTY YCNOBMIA KOHKYpCa
OCTaBASIET XenaThb Nyywero. Kak npaesmno, 3aka3ymk
CTPaxyeTcs U NPeanoyYUTaeT N0 MaKCUMyMY CHSATb
«HeyA006HbIe» BOMPOCHI, KOTOPbLIE B AaNbHENLLEM
OyayT 3a1aBaTb EMY KOHTPOMPYIOLLME OPraHbl, K
npumepy: noyemy nobeay B KOHKYpCe ofepxana
KOMMaHUs, NPELJIOKMBLIAS HE CAMYIO HU3KYIO LieHY?
Ha kakune Lenu 6yayT pacxofoBaTbCsl CPEeACTBa 13
rocyfapcTBeHHOro 6roaxeTta? Ana apryMeHTMpo-
BAHHOr0 OTBETA Ha 3TV BOMPOCHI CreumanucTam
Cnyx0bl 3aKkasynka HeobxoanMMo MMeTb COOTBET-
CTBYIOLLMI ONbIT 1 YPOBEHb KBaNMPUKaLMnN. Xouy
NoaYEPKHYTb, 4TO CNyx6a 3aKka3ymka — 3T0 O4eHb
BaXHAas COCTABASAIOLLASA CTPOUTENBHOrO NPOLLEC-
ca, OT KOMMETEHTHOCTM €€ CNeuvanncToB 3aBUCHT
4pe3BbIYAIHO MHOMO, B TOM Y/C/E — CBOEBPEMEH-
Has NoAroTOBKA AOKYMEHTaLLMW, OTBOA, 3EMESbHbIX
Y4aCTKOB NOA, CTPOUTENLCTBO, TEXHUYECKMNIA HAf -
30p 1 T.4. M noka Mbl 6yaeM BOCNPUHUMATb CNyx0y
3aKa3uuka nnLlb Kak CTPYKTYPY, ONPEaENsIoLLYO
noapsiA4MKa M 0CBanBAIOLLLYIO FOCYAaPCTBEHHbIE
CpencTBa, Mbl HE MPOABMHEMCS Ha MYTW MOBLILLEHNS
Ka4yecTBa CTPOUTENLCTBA.



14 | IKCMEPTHOE MHEHWE

MoabITOXMB BCE BbILLECKA3aHHOE, OTMENY, HTO A0
TeX Nop Moka BO raBy yria CTaBMTCS HA3Kas LeHa, a
uenbiii psg NpodeCCuoHanbHbIX KPUTEPUEB OCTa-
€TCs HeBOCTPEBOBaHHBIM, HEBO3MOXHO FOBOPUTb
0 HanMyMM 300POBOI KOHKYPEHLMM B 061acTu noa-
3€MHOro CTPOWUTENBLCTBA.

— CywecTByloT nu cerogHs B MetepOypre
npeanpuaTUs, He ycTynatowue no CBOMM Bo3-
MOXHOCTAM MUPOBLIM NIugepam B o6nacw| noa-
3eMHOro CTpouTenbcTBa?

— BeaycnosHo! OAQ «JleHmMeTpornnpoTpaHc»
— BeAyLUMI NPOEKTHBIN UHCTUTYT rOPOAa, UMEI-
Wwuii 40-neTHWIA ONbIT NPOEKTUPOBAHNS 00bLEKTOB
METPOMNOSIMTEHA B CITIOXHENLLUMX WHXEHEPHO-
reonorunyecknx ycnosusx. OAO «MeTpocTpoin»
— O[VH 13 POCCUINCKNX MAEpOoB B 061acTh Nosa-
3EeMHOro CTPOUTENBLCTBA. B ero aktmeax BbICOKOKBA-
NMOULMPOBAHHBIE CNELMANNCTBI, COBPEMEHHOE 060-
PYAOBaHWE M TEXHONOT W, YHUKANbHBI OMbIT paboThl
Ha CTPOUTENBCTBE CTPATEMMYECKN BaXKHBIX FOPOACKUX
06BEKTOB, TaKMX KaK NeTepOypreckuii MeTPOMNOINTEH,
K3C, JlennHrpanckas ASC. 3T npeanpuaTus, ooHu
13 HeMHoOrux B Poccuu, B rogpl nepecTpoinkm cymenu
COXPaHUTb CBOIO CTPYKTYPY U LLENIOCTHOCTb.

Poccuincknin onbIT NPOEKTUPOBAHMSA Y CTPOUTESb-
cTBa 06BEKTOB NOA3EMHOM MHPPACTPYKTYPbI BbI3bl-
BaeT 6OMbLIOV MHTEPEC 3anafHbIX CNELLMAICTOB.
B CeBepHoW CTONULE peann3oBaHbl YHUKANbHbIE
NPOEKTbI, B YACTHOCTU BMNEPBbLIE B MUPE YCNELLIHO
OCYLLECTBNEHA MEXAHM3VPOBAHHAsA MPOX0AKA Ha-
KNIOHHOro xoga nog yrnom 30%. Ona peanusaunm
3TOro nNpoekTa cneupanuctamm «MeTpocTpos»
COBMECTHO C UHXeHepamMu KoHuepHa Herrenknecht
Obln paspaboTaH TOHHENENPOXOAYECKNA MEXaH-
3MPOBaHHbI KOMMIEKC C FPYHTOBLIM MPUIPY30M.
BbICOKOTEXHONOrMYHOE 060PYAOBAHME NPOLLIO
anpobaumio Npy COOPYXEHUM 3CKaNaTOPHbIX TOHHE-
nen ctaHumin «O6BoAHBIV KaHan» u «Cnacckas». C
€ro NoOMOLLbI0 OCYLLLECTBASNOCH CTPOUTENLCTBO Ha-
KJIOHHOT 0 X012 «AnMUpPanTeincko» — caMmoi rnybo-
KOW CTaHumu MeTpononnteHa B Poccuu, BTOPOW No
rny6uHe B mupe. CerogHa OAQ «MeTpocTpoli» ocy-
LLECTBASET MEXaHN3NPOBAHHYIO MPOXOAKY MEPBOrO B

Poccun oByxnyTHOro TOHHENs OT CT. «KOxHas» oo CT.
«MexayHapogHasi».

— CerogHsi 06beMbl CTPOMTENbLCTBA TPAHC-
NOPTHBIX TOHHENEW OTHOCUTEJIbHO HEBEJIUKM,
XOTSl COBPEMEHHbI YPOBEHb NOA3EMHbIX T€X-
HOJIOrMii NO3BONSIET NPAKTUYECKU YPOBHATDL B
CTOMMOCTU BapuaHTbl CTPOUTESIbCTBA MOCTOBbIX
M TOHHE IbHbIX NepexoaoB. B yem npnymnHbI?

— MNpexne Bcero, B HEAOCTATOYHOM MHPOPMUPO-
BaHHOCTMW PYKOBOAMTENEN, MPUHMUMAIOLLMX PELLEHNS,
0 peasibHbIX BO3MOXHOCTSIX 1 TEXHONIOMMSIX NOA3EM-
HOMO CTPOMTENbCTBA. BO-BTOPLIX, B CYLLECTBOBAHUM
YCTONYMBOIO CTEPEOTMNA, YTO MOA3EMHOE CTPOU-
TENLCTBO HAMHOIO JOPOXE HadeMHoro. OgHako
COBPEMEHHbIE METOAMKM PacyeTa, MPUMEHSIEMbIE
B Pa3BUTbIX CTPaHax, y4MTLIBAOT SKCMJTyaTaLNOH-
HblE PacX0bl, KOTOPbIE 3a4aCTYIO HUXE 3a CYEeT
9HEProadPEKTUBHOCTM NOA3EMHBIX COOPYXEHWNA,
CTOMMOCTb BbICBOOOXAaEMbIX 3eMENb 1 Pa3Mep WH-
BECTULINIA, KOTOPbIE FOPOA, MOXET NONYYUTL 3a CHET
OCBOEHVS AaHHbIX TEPPUTOPUIA.

B HuX TakKe y4nUTLIBAIOTCA YyHLLEHUE 3KOOrn 1
yBeJIMYEeHNE NoLaamn 3eNeHbIX HaCaXAEeHWUN, co3pa-
HMe KOMQOPTHBIX YCI0BUIA NPOXMBAHUA ropoxaH. C
Y4ETOM 3TUX CPECTB COOPYXEHME NOA3EMHbIX 00b-
€KTOB OMpPaBAaHo 1 MPUEMIIEMO MO CTOMMOCTH.

YT0 KacaeTcs pas3BUTHS TPAHCNIOPTHON CUCTEMBI
CaHkT-lMeTepbypra, CTPOUTENLCTBO TOHHENEN —
€MHCTBEHHO BO3MOXHOE ONTUMaSIbHOE PELLEHNE.
CerogHst MHOro roBOpUTCS 0 HEOHXOAMMOCTU CO-
XpaHeHWst apXUTEKTYPHON caMOBbLITHOCTU UCTOPK-
4eCKOW 4acTu ropojia, U B 3TOM CMbIC/IE NOA3EMHOE
CTPOUTENBLCTBO NPOCTO HE3aMeHUMO. MocCTbl Hag,
HeBOI1 C TOUYKM 3PEHUS APXUTEKTYPbI M HABUraLIMK
CTPOUTb YXe Herge. Takke cnenyeT NOHUMAaTb, HTO
MOCTbI B LieHTPE ropo/ia He CrnocobHbI kapanHanbHO
YAY4LINTE TPAHCMOPTHYIO cuTyaumio. Koraa xe Mbl
rOBOPVM O TOHHENSX, TO NOAPa3YMEBAEM, HTO OHW HE
TONbKO COeAUHSIIOT HEBCKMe Bepera, Ho 1 obecneyn-
BAlOT CKBO3HOE [BWXEHME aBTOTPAHCMOPTa C CeBepa
Ha tor, CBSA3bIBast BCE paiioHbl ropoaa Mexay coOoi.
OueBMAHO, HTO MMEHHO COOPYXEHWE TOHHENEe Mo-
3BOJSIUT NPUHLMMNANBHO PELLUTL TPAHCMOPTHbLIE U
3KONIOrnyeckme npobnemMsl Meranonunca.

— CornacHbl 1 Bbl C MHEHMEM, YTO CJIOXHbIe
VH)XXeHepHo-reonoruyeckue ycnosus CaHKT-
MeTepOypra He NO3BONSIOT peann3oBaTh Pap,
NPOEKTOB B MCTopuyeckoi yactu. K npumepy,
ropop, oTKkasancs oT uaen oCBOEHUs Noa3eMHO-
ro NnpocTpaHcTBa nog naowaabio BoccraHusg,
00bACHAS 3TO HANIMYMEM CNaObIX FPYHTOB. ..

— TexHONnormm, KOTOPbLIMN B HACTOSALLMIA MOMEHT
BNafetloT NoA3EMHbIE CTpouUTeNH, B yacTHocTn, OAO
«MeTpocTpoii», N03BONSIOT paboTaTh B NIOOLIX FPYH-
Tax. ECTeCTBEHHO, YTO HXEHEPHO-re010rMyeckme
N3bICKaHWS A0MXHbI OblITb MPOBEAEHBI KOMMIEKCHO
1 C BbICOKMM Ka4eCTBOM, TaK KaKk Mo WX peayfibTatam
NPUHMMAIOTCA PELLIEHUS 0 BLIBOpEe TEXHONOMUIA
obopynoBaHus.

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014
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Oor FJ'Iy6VIHbI 3AJI0XXeHUS U NPOTAXEHHOCTU TOHHE b=
HOro KOMM/EKCa HaNpPsIMyto 3aBUCUT YPOBEHb 3KOHO-
Muyeckon apdEeKTUBHOCTM NpoekTa. [oaTomy ogHow
13 BXXHEWLUNX 33434, CTOSILLIMX CEroaHsa nepeg, npo-
deccroHanbHLIM COOBOLLECTBOM, SIBSIETCS CO3AaHMe
€0VHON NHXEHEPHO-reoNnorMieckom KapTbl ropoaa,
MO3BOJISIOLLENA MHBECTOPAM 1 CTPOUTENSIM UMETH
4ETKOE NPeACTaB/IEHNE O BOSMOXHOCTSIX peannsa-
LMK NPOEKTa Ha KOHKPETHOM y4acTke, 06/1a8al0LLEM
onpeaeneHHbIMN NHXEeHEePHO-reoormn4ecknMm n
rmaoporeosiorn4eCKMmMm XxapakTtepucTtnkamu.

— Cepreit HukonaeBunu, kak npeaumaeHt POBT,
NPOKOMMEHTUPYATE, NOXaNyNucTa, HACKOJIbKO
npo6nembl B 06/1aCTU NOA3EMHOI0 CTPOUTE b
CTBa aKTyanbHbl B cdhepe 6ecTpaHLIeitHoi Npo-
KJ1aJKN MHXEHEPHbIX KOMMYHUKaLUA?

— [ymato, 4To rnaBHble NpobnemMbl — HeaobpPOCco-
BECTHAs KOHKYPEHLIMS U LIEHOBOWM AEMIMUHI — SBNSIOT-
¢ 0bLLMMY Ans BCe CTpouTenbHOM oTpacin Poccun.
B ycnoBusix HeCOBEpPLUEHCTBA 3akoHOAATe IbHO 6a3bl
1 GaKTUYECKOro OTCYTCTBUS CUCTEMbI HOPMATUBHO-
TEXHUYECKOrO PErynMpoBaHNs HegOHbPOCOBECTHbIE
YYaCTHMKM pbiHKa YYBCTBYIOT CE0S BMOJHE YBEPEHHO.
OTcyTCTBME OMbITA, KBAIMMULIMPOBAHHBIX CrieLmani-
CTOB, ICMONb30BaHNE YCTAPEBLLEN TEXHUKA U HE-
npodeccnoHansHas NOAroTOBKA UCMOTHUTENBHOM
[OOKYMEHTaLM NPUBOAUT K aBapPUIAHLIM CUTYaumsaM, 3a
KOTOPbIE PacniaYMBaETCs, Kak NPaBmIio, 3aKasyuk.

— 970 MHTEpPBLIO GyAeT ony6NIMKOBaHO B
nepBomM HoMepe XypHana «[log3emHble ropu-
30HTbI». HaCKONbKO BaXXHOW U pe3yNibTaTUBHOMN
Bbl CHYUTaeTe NONynApu3aumio naei KoMnnekc-
HOro 0CBOEHM!S NOA3EeMHOro NPOCTPaHCTBa B
Hawe cTpaHe?

— OcBoeHne NoA3eMHOr0 MPOCTPAHCTBA ABNISA-
€TCA HENPEMEHHbIM YCI0BUEM Pa3BUTUA COBPE-
MEHHbIX MEranosimcoB, 0COBEHHO B LEEHTPASIbHOW,
NCTOPMYECKON YacTu. ITO NOATBEPXAAET MeXayHa-
POAHbINA OMNbIT U HAYYHbIE NCCEe0BaHMS B 061acTu
pa3BuTUS ypbaHN3MPOBaHHbLIX TeppUTOpUii. bes

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014

NHdopmaumio 06 06bekTax, MUPOBLIX OOCTUXE-
HUAX B 006M1aCTXU KOMMIIEKCHOrO OCBOEHMS MOA-
3EMHOro NPOCTPaHCTBa, a Takke 0 npobnemax
pasBuTUS 3aTon cdepsbl B Poccun 1 Mmpe MOXHO
HanTu Ha canTe www.undergroundexpert.info.

KOMIMIEKCHOMO NOAX0AA K NOA3EMHON 1 HA3EMHOM
3aCTPOVIKE Mbl HE CMOXEM CO34aTb KOMPOPTHbIE
YCNOBWSA NPOXMBAHWS 41K rPaxaaH, He CMOXEM
COXPaHWTb 3KONOT IO, YBENNYMTb MOLLAAb 3€/1EHbIX
HacaXZaeHWA, PeLLnTb TPAHCMOPTHLIE NPOBeMbI.

O6beanHeHne NOA3EMHbIX CTPOUTENEN U NPO-
€KTMPOBLLMKOB BEAET Pa3bCHUTENbLHYIO paboTy
yepe3 CMU, nHTepHeT-pecypchl, TeNeBUaeHE 1
paamo, akTMBHO y4acTBYET B OpraHu3aumm u npo-
BeAEHNN NPODUNBbHBIX MEPONPUATUA — KOHDEPEH-
uuin, GopymMoB, KPYribix CTONOB.

Mbl cTaBMM CBOEN 3aa4ent UHGOPMUPOBAHUE
PYKOBOAMTENEW, MPUHUMAIOLLMX PELLEHUS, O HEOO-
XOAUMOCTM AOAFOCPOYHOMO rPagoCTPOUTENBHOIO
nnaHupoBaHus B 061acTy Noa3emMHon ypbaHnaa-
LM 1 HEBO3MOXHOCTW AaNbHENLLErO PA3BUTUS FO-
POACKUX TEPPUTOPMIA 6E3 KOMMIEKCHONO OCBOEHMS
NOA3EMHOr0 NPOCTPAHCTBA.

B panbHeiwem Mol NaHMpyemM akTB13npoBaTh
CBOO AeSATENbHOCTbL B 3TOM HaNpPaBNEHUN U BLIATH
Ha depepabHbli YPOBEHb. YOEXAEHDI, 4TO HALLK
YCUNINS HE OCTaHYTCA He3aMe4YeHHbIMM 1 MPUBNEKYT
BHMMaHWE K He0HX0AMMOCTM CO3LaHNS O0r0-
CPOYHOro NnaHa noasemHon ypbaHunsaumm. MNoka
pa3roBOp MAET O Xa0TMYHON 3aCTPOINKE NOA3EMHbIX
TEPPUTOPWIA, TOBOPUTb O CKOJIbKO-HMBYAb Cepbes-
HbIX MPOEKTax HEBO3MOXHO. TOMBLKO FrOCYAaPCTBEH-
Hasl LOArocpoYHas Nporpamma KOMMaeKCHOro
pasBUTUS NOA3EMHOMO NPOCTPAHCTBA B AaSib-
HeLeM No3BOSINT OCYLLECTBNSATL HE0OX0AMMblE
ropoay MH®PaCTPYKTYPHbIE NPOEKTHI 1 0BecneynTb
KOM®bOPTHbBIE YCII0BUS XU3HMW.
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PALIMOHAJIBHOE
MCINOJIb3OBAHUE
NOA3EMHOIO
NMPOCTPAHCTBA
o FOPOA0B

0.T.H., npodeccop,

3aB. kadeapoit «<OCHOBaHNS

1 GyHaameHTbl» MIYMC,
npeacenatens MexayHapog-
HOrO TEXHUYECKOro KOMUTETa
MexayHapoaHoi accoumaLmm
reotexnukos (TC 207 Soil-
Structure Interaction ISSMGE),
4YneH pPaboyero TEXHNYECKOro
komuteTa TK-465 no Hopmmpo-
BAHMIO CTPOUTENLCTBA
MuHpernoHpaseutus PO,
naypear [0cynapCTBEHHOM
npemun PO (2004 r.)

Professsor V.M.Ulitsky,
Saint-Petersburg State Transport
University, cites concrete examples

of foreign expertise, and shows
extensive opportunities of underground
construction in Saint-Petersbourg.

The author states that a major factor
impeding the process is the absence of
a comprehensive urban underground
construction plan.

Puc.1. MoaseMHoe NpocTpaHCTBO Meranonuca B iNoHMM (K HaCTOSLLEMY BPEMEHW TPAHCNOPTHBIE COOPYXEHUS
3T0ro yTypUCTUYECKOro NPOEKTa YXKe NOCTPOEHbI, Peanu30BaHa Taioke U 00L1eCTBEHHO-AeN0Bas 4acTb).

AnutenbHblii onbIT PaboTbl B 0TEYECTBEHHbIX KOMUCCHUSX N0 QYyHAAMEHTOCTpoe-
HUIO ¥ MOA3€MHbIM COOPYXEHUSIM, y4acTue B 3KCNepTU3e 1 aHanm3e npoeKToB,

B TOM YUCJ1€ BbIMOJIHEHHbIX B 3apy6eXHbIX CTpaHaxX BeAYLYMMN MUPOBbIMU reo-
TeXHUYeCKUMu pupmamu, no3BONNIN aBTOPY AaHHOM CTaTby 0600LNTL GObLLIOIH
06beM MHpopmaL M 0 BO3MOXHOCTU PaLUOHaNbHOI0 NCMO/Ib30BaHUS FTOPOACKOro
NoA3eMHOro NPoCTPaHCTBa MeranoiMcoB C y4eTOM COXPaHHOCTN UCTOPUYECKO
3acTpoiiku, onpegensioweii 061MK 3TUX ropoAoB.

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014




BKaquTBe nepBoro npumepa no AaHHoM Tema-
TMKE XOYETCS MPUBECTM NOKa ELLE HE A0 KOHLA
peanM30BaHHbIE MPOEKTHbLIE PELLUEHNS NOA3EMHOI0
NpPOCTPaHCTBa (BCe paboThl AOMKHBI ObITh 3aBEpLLIE-
Hbl kK 2025 roay), BbINOAHEHHbIE MHXEHEPHOM rpyn-
nov komnaxHum «CamMcyHr» aas Meranonmcos AnNoHnn
n KOxHol Kopewn. B HacTosLWmMIA MOMEHT MNOYTK NOMO0-
BUHY U3 3TUX 0OBEKTOB YK€ MOXHO YBUAETb B HOBbIX
paiioHax Tokuo n Ceyna (puc. 1). YyacTsys B paboTe
TEXHUYECKNX KOMUTETOB MEXAyHapOLHOW accouma-
umm reotexHnkos (ISSMGE), 1 nMen BO3MOXHOCTb
03HaKOMUTLCS C CaMUMK NPOEKTaMK, NPOLLECCOM
WX peanu3auinm 1 nocneayoLLen ycnewHom aKkc-
nnyataumeii. Hanbonbluee BneyatieHe nponssena
TpaHcnopTHasa MHGPACTPYKTypa C TOHHENEM MOA,
Tokuicknm 3anuBom. [1ng conpoBOXAEHMS 3TOrO
cTpouTenbcTBa ObiN BO3BEAEH IOCTATOYHO KPYMHbINA
3aB0o[, M0 U3roTOBJNIEHNIO BETOHA A1 U3rOTOBNEHNS
Xene3o0eToHHbIX aneMeHToB ToOHHens. B 2011 roay
6b1Nn0 3aBepLIEeHO CcTPoMTeNbCTBO 500 M TOHHENS
KBaApaTHOro ceveHus ¢ pasamepom 40 x 40 m co
CTeHKamu

100 cM, KOTOPbIN peLLnn TpaHCNoPTHbIE NPOBAEMBI
Ha Bbe3fe B TOKMO 3 HOBbIX PaiOHOB.

TakoB npyMep yaayHoro Beibopa yyactka noa3em-
HOIM aBTOMAarncTpanu, MakCumanbHO pasrpyxa’to-
LLIErO MHTEHCKBHbIE TPAHCMOPTHLIE NOTOKMW. 311€eCh,
€CTECTBEHHO, BO3HMKaNN BONPOCHI, CBA3AHHbIE C
MOBBILLEHHON OMACHOCTbIO 3eMETpsiCeHniA. B cuny
3TOro MCMNOJIb30BaNNCh PACHEThI MO BO3MOXHOMY
PasXKEHMIO FPYHTOB MPU CENCMNYECKMX BO3AEN-
CTBUSIX, XapaKTepHbIX Ans AnoHnK. JaHHbIn nogxon,
0Ka3asiCs aKTyasibHbIM C Y4ETOM MOCeHMX aBa-
PUAHBIX PaspyLUEHNIA 30aHUIA 1 COOPYXEHUI Npu
CencMmNYEeCKMX ToN4Kax B ropoax aTom CTPaHbl.

Haw konnera no pabote B ISSMGE, anoHckuii reo-
TexHuk npod. K. Niwmxapa cBOMMM KOMMNIEKCHBIMU
pacyeTamu rapaHT1pOoBan yCTOMYMBOCTb CIOXHbIX B
nnaHe NnoA3eMHbIX COOPYXEHWIA TPAHCMOPTHON UH-
GpacTpyKTypbl ¥ NOPTOBbLIX CTPOEHWI MEranonncoB
AnoHunn. Benay BaxHOCTV aTOM nHdopmaumm ne-
TepbyprckMm reoTexHnkamm Gbiia nepeseeHa Ha
pycckuii a3bIk ero 06beMHas MoHorpadus, yH1Kanb-
Hble AaHHbIE KOTOPOI NO3BOASIOT PELUMTL BOMPOCHI
BO3MOXHbIX PUCKOB B CEMCMOOMNACHBIX PErMOHax
Poccumn n ycnokoutb cTpouTenein CeBepHO CTonum-
Ubl B NiiaHe 6€30MacHOCTU FOPOACKMX NMOA3EMHbIX
COOPYXeHWU 6oNbLION rNybuHbl. B nocneaHue roabl
B npecce Mocksbl 1 CaHkT-leTepbypra nosBUINChL
ny6nmkaumm 06 oNacHOCTY Kak BbICOTHOIO CTPOU-
TeNbCTBA C Pa3BUTbLIM MOANYMOM U3 HECKOMbKMX
NOA3EMHBIX 3TaXEN, Tak 1 CaMoro NoA3eMHOr0
CTPOUTENLCTBA B COCEACTBE C CYLLECTBYIOLLMMMI
3aaHuAMKU. MoXeT BbITb, 3TO 1 MOCAYXWUIO0 UMMYb-
COM 0191 3aKPbITUSE OCHOBHBIX CNELMANN3NPOBaHHbIX
WHCTUTYTOB MO NOA3EMHOMY CTPOUTENLCTBY B Ha-
LeM ropoge, fia 1 nepenpopunnpoBaHmio hakysb-
TeTa «MocTbl u ToHHenn» B MIYTC.

B komuccumio no 0CHOBaHWAM, pyHOAMEHTaM r
NoA3EMHbBIM COOPYXEHUSAM MPU NPABUTENLCTBE
CaHkT-lNeTepbypra, KOTOPYIO 9 AIMTENLHOE Bpe-

M$1 BO3rnaBAssl, HEOAHOKPaTHO 06paLLanmnch Kak
CreumanncTbl, Tak 1 NPOCTbIe XUTENN NO Npobe-

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014
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MaM CTPYKTYPHO-TEKTOHNYECKNX PA3NOMOB Mof,
CaHkT-leTepbyprom, KOTopble NOATBEPXAANNCH
ycTpallalLLMMn NyénmkaumsMmy B LUIMPOKON npecce.
Craeunoch ABa Hanbonee xapakTepHbIX BONpPoca.
MepBbIi — OT XuTenemn: «HackonbKo OrnacHbl 3Tn
packosibl A1 AanbHeNWero NpoXMBaHns B LEHTPE,
He cneayeT v nepecennTbes B 6onee 6e3onacHsbii
npuropon?» Bropow BONpoc — OT CTpouTenei:
«MOXHO i1 CTPOMTb NOA3EMHBIE COOPYXeHNS B Mo-
ckBe u CaHkT-lNeTepbypre 13-3a packonoB TEKTOHU-
YECKMX NANT Ha BOJbLLMX FTYOMHAX U HE NPOBANATCS
JIN HaWWm ropoa BMeCTe C NOA3EMHbLIMU COOPYXe-
HUSIMUW B 3TW TPELLMHBI?>»

K coxaneHuio, 3Ta CTonb HE0H6X0AMMAas Halemy
ropoay crneuman1M3npoBaHHas kommuccus 6 mapTa
2013 ropa 6bina nukBMaMpoBaHa. Kak cneuvanucr,
UMEIOLLMIA MHOMONETHUIA MEXAYHAPOAHbIA ONbIT
no obecneyeHnto 6e30NacHOCTM CTPOEHWIA, B TOM
yncne ¢ pas3BUTLIMU NOA3EMHBIMM 06beMaMMU, S

[epBas rpyHTOBas Komuccua Obina co3gaHa npu
rpagoHadanbHuke Netepbypra B 1883 roay n npo-
cywecteoBasna npaktndeckn 130 feT ¢ nepepbiBOM
Ha 6nokaaHble roabl. 6 mapta 2013 roga oHa Obina
NNKBUOMPOBAHA.

OCTaloCh MPU CBOEM MHEHUN, YTO 3aKPbLITUE TaKUX
CTPYKTYP NPOCTO ONacHo.

MepBas rpyHTOBasi KOMMCCUS Oblna co3gaHa npu
rpagoHavansHuke Metepbypra B 1883 roay n npo-
cywectBoBana npakTtndecku 130 net ¢ nepepbiBOM
Ha 6110kaHbIe rofbl. Ho yXe B BOEHHYIO Nopy, B
anpene 1944 rona, 6611 cPoOpPMUPOBaAH CneLmanu-
3MPOBAHHBI MHCTUTYT «DYHOAMEHTNPOEKT>, rOe
KOHLIEHTPMPOBaach 3KCNePTHO-KOHCYIbTaTUBHAS
nesTenbHOCTb. Heckonbko no3aHee 6bin co3aaH
NHCTUTYT BHUWTC no rugpoTexHnyeckomy u cneum-
aNlbHOMY CTPOUTENbCTBY, KOTOPLIA A0/IT0e BPeEMS
0CTaBaJICsl rO/I0BHbIM M0 NOA3EMHOMY CTPOUTETb-
ctBy B Poccuu. Mo gaHHOM TemaTuke Takke paboTa-
v BHUW3emmaw v JleHnogsemMcTpon, npuyem oo
CaMoro NocneaHero BpEMEHU OHM paspabatbiBanm
MeXaHM3Mbl M TEXHONO UM 06bEMHBIX 3EMJISHBIX pa-
60T, B TOM YncChne 4518 NOA3EMHOr0 CTPOMTENbCTBA.

Byayun He NoHACAbILLKE 3HAKOMBIM C LLENLIM
pPAOOM NPOEKTOB, PEaNN30BaHHbLIX B PErMoHax Mmpa,
6Gonee onacHbIX B reosIorM4eckoM OTHOLLEHUN, YEM
Hall PaBHWHHbIA FOPOA, a TAKXE UMEes ANUTENbHbI
ONbIT PabOoThl HAfL, CNOXHBLIMU NPOEKTAMU KPYMNHEN-
LLINX COOPYXXEHWIA B HALLIEV CTPaHE 1 3a pyGexom,
Mory coobLmnTb cneayioulee. MNpobnemsl celicMmkn
N PACKONOB TEKTOHWUHECKUX MANT AJ15 N0A3EMHOr0o
CTPOMTENbCTBA B HALLEM FOPOAE CEroaHs MPOCTo
HeakTyanbHbl. HECKOMBKO «CNeumManncToB», KOTopble
paHee 3aHMManNCb Pa3BEAKOM 1 MONCKOM YrOJIbHbIX
nnacToB B JloHbacce, 3anyranu xuTenei AByx kpyn-
HeMLLNX MeranonncoB Poccun, akTBHO Ny6mKyst
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CTaTbl O HEBO3MOXHOCTU CTPOUTb NtoObIE 34aHNS
n, TeM Bonee, NOA3EMHbIE COOPYXEHWS, KOTOPbIE
MOryT NPOBaNNTLCS B TPELLMHBI packona, npu-
4eM C KOHKPETHbIMKM pacyeTaMm Nno rogam, Korga v
CKONbKO CTPOEHUIA «npoBanutcs B 6e3aHy». Kak reo-
TEXHWK CUMTaI0, YTO NPW NOATrOTOBKE CTPOUTENLCTBA
YHUKaNbHbLIX CBEPXBLICOTHbIX 30aHWIA ropoaa aTn
reonormyeckme 0CO6EHHOCTN, HECOMHEHHO, [IOSIXHbI
ObITb Y4TEHbI COBMECTHLIMM pacyeTamu. Mpuyem
noA, TakMMu 3aaHNAMN HeoOX0AMMO yCTpamBaTh
XEeCTKMe NoA3eMHble 06bEMHbIE MOAMYMbI B BUE
MHOMO3TaXHOIr0 MHOTOMNIAHOBOIr0 COOPYXEHMS.
OOHVM 13 NPUMEPOB, KOTOPOMY Mbl MOXEM
cnepoBath, ABNSETCS rNobanbHOE KOMMIEKCHOE
NAaHMPOBaHME NOA3EMHbLIX 06bEMOB B Xe/IbCUHKM,
B CAaMOM LIEHTPE KOTOPOro HaxoauTCsl KPYnHENLWmnn
B EBpone Noa3eMHbIi aBTOBOK3as, @ No4 HUM pas-
BETBJIEHHASA CMCTEMA CTaHLMIA METPO W TMraHTCKme
TOpro.ble 1 6aHKOBCKME LIEHTpbI. Peanuaaums aToro
rnobanbHOro NpoekTa npeaycMarpueana akTuBHoe
y4actue GU3HEC-CTPYKTYP, KOTOPbIM BAacTi OuH-
NAHAWMW rapaHTUPOBaNy NOAAEPXKY Y GUHAHCOBBLIN
yCMex Kak y4acTHMKaM peanmaaumm 3agadm rocy-
[APCTBEHHOWM BAXHOCTU. YYNTBLIBANOCH U TO, YTO OHU

=
b
5

Puc. 2. Mpouecc
BO3BE/IeHMS OTKPLITOro
KOTNOBaHa B AMcTeppaa-
Me, B TOM Yucne,

6e3 0CTaHOBKM
[IBVXEHUs TPaHCoOpTa

BKJ1aAbIBaOT 1 COOCTBEHHbIE CPeCTBa B 00LLEeHa-
LMOHAbHbIE COLMANBbHO BaXHbIE NPOrPaMMBbI.

B Havane cemmnaecsTbix rOA0B NPOLLIOrO BEKA
MHe NpeacTaBuIack BO3MOXHOCTb Y4aCTBOBATb B
nepBbIX 0OCYXAEHNSX KOMMIEKCHOMO MylaHa pas-
BMTMSI MOA3EMHOI0 NPOCTPAHCTBA M TPAHCMOPTHOM
NMHPPACTPYKTYPbI XeNbCuHKW. B TO Bpems 1 Haxo-
[OWCS TaM Ha HaYYHOW CTaXMPOBKE B TEXHUYECKOM
yHUBepcuTeTe, kadeapa reoTeXHUKN KOTOPOro
Obl1a Hay4YHbIM KOHCY/IbTAaHTOM JaHHOM NPOrpaMMbl.
Ceityac aToT nnaH, paccunTanHblin go 2020 roaa,
YXe NOYTM NOSHOCTHLIO peanu3oBaH. OTANYHbIN Npu-
Mep Ans NOAPaxaHus.

Mowu ONNOHEHTHI CBA3BIBAIOT YCMEXMN HALUNX CEBEP-
HbIX COCEOEN NCKITIOUNTENBHO C XOPOLUUMU CKaslb-
HbIMW FpyHTaMu. Ho TOraa BO3HMKAET BOMNPOC, KaknM
06pa3om 1 noyemy 6bin noctTpoeH k 2013 roay
KPYMHENLWMIA NOA3EMHbIV FOPOA, PSAOM C APEBHNUM
BOk3anoM Amctepzama? Yaanoch nobbiBaTh Ha 3TOM
naowaake B Nepuog npeanpoekTHbIX reoaornye-
CKMX N3bICKaHW HENOCPEACTBEHHO Y 31aHNS BOK3a-
na. B moem npucyTcTBumM ¢ rnybuHsl 32 M nogHam
BOA,OHACHILLEHHBIV CYTAIMHOK, KOTOPbIA HAMHOIO
OMacHee HaLMX CamblX «Cabbix» FPYHTOB HA aHaso-
rMYHbIX rNy6uHax B LieHTpe CaHkT-MeTepbypra. Ho
CTpoUTENM UCMNONb30BaNN BCto 40-METPOBYIO TOSLLY
Ans peanuaaumm OQHOro U3 CaMbIX YHUKaNbHbIX MPO-
€KTOB NOA3EMHOI0 CTPOUTENLCTBA B UICTOPUYECKMX
npuMopckmx ropogax Esponsi (puc. 2). B npumop-
CKnx ropogax Poccuu, rae CTpouTenbCTBO BEOETCS
Ha HaMbIBHbIX TEPPUTOPUSIX, BMOSHE PE3OHHO 1
9KOHOMMYECKN LIeNnecoobpasHo Pe3ko YMeHbLUNTb
06BbEMbI HAMBIBHOMO FPYHTA, UCMOJb3Ys 0ObEMHbIE
NoA3eMHbIE COOPYXEHMS. OTO COKPATUT CPOKM
NOAroTOBUTENIbHLIX PaboT N0 HaMbIBY U, KPOME
TOro, 0TKa3 OT 3TOr0 BapuaHTa B NoJsib3y 06 bEMHbIX
NOA3EMENNIN UCKITIOYUT BPELHOE 1 ONacHOE BO3-
JencTeve Ha cean. Beab 0Ccaaka HaMbIBHOW TOSLLM
1 NOACTUNAIOLLErO CNaboro rpyHTa CHUMaEeT camy
OCHOBY HECYLLIeV CNOCOBHOCTM CBaM 3a CHET CHATUS
60KoBOro TpeHus. Harpyska 6yaeT BOCNPUHUMATLCS
NWLWb OCTPUEM CBaun UAK rybokow onopsl. Tak, K
npuMepy, 0Caakun 30aHWIn Ha HaMbIBHbIX TEPPUTO-
pusIX C MICNONb30BaHMEM CBali Ha BacunbeBckom
ocTpoBe CaHkT-MNeTepbypra yxe gocturnm k 2014
rogy LecsTKOB CAaHTUMETPOB. ECTb pyHOAMEHTHI,
ocajika KOTOpbIX, Kak, COOTBETCTBEHHO, U 3AaHWNA,
npeBbiChIa HA eCTECTBEHHOM FPYHTE METPOBYIO
OTMETKY.

B kayecTBe npumepa BeCbMa UHTEPECHOIO U
YAA4YHO peann30BaHHOIO MPOEKTA MOXHO TaKXe
NPVBECTM KPYMHenwnii B EBpone komnnekc 3gaHui
C pa3BUTLIM NOA3EMHbLIM MPOCTPAHCTBOM, YBSi-
3aHHbIM C TPAHCMOPTHOM MHDPACTPYKTYPO. ITOT
KOMIMJIEKC, BMECTE C HOBbIM BOK3aJ10M bepnunHa
C NOA3EMHbLIMU MHOMO3TaXHbIMW MAaTGopMamm,
BbIMOJIHEH Ha rPYHTAX, aHaNorM4HbIX NeTepbypr-
CKMM NecyaHbiM HanacToBaHNAM. X04eTcs Takxke
OTMETUTb A0BOJILHO MHTEPECHBIV MPOLLECC 3KCKaBa-
UMM Noa3eMHOro o6bema psaoM C UCTOPUYECKNM,
Haxoaswmmcs nog, oxpaHor KOHECKO 3naHnem
B JlnccaboHe, pa3paboTaHHbIlA HALLIUM KONerom-
reoTexHukoM A. MuHTo. M xe Obin peann3oBaH u
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NOA3EMHbI 06bEM BTOPOW CLIEHBI CTAPUHHOMO Tea-
Tpa «Cupko», pacnoaoXeHHO NPSMO NofA, NTHOM
3acTpoiiku, 63 MOBPEXAEHUS YHUKANIBHOMO AeKopa
camoro Teatpa. lMpodeccop A. [MMHTO HEOAHO-
KpaTHO BbICTYyNas Ha KOHPEePEeHLUaX, B TOM YACHE B
CaHkT-lNeTepbypre, 1 BbickasbiBaa NpeasioXeHns
HaLMM reoTexHukam no peanusaumm nogobHbIX
NMPOEKTOB B YCNOBMSX HEXBATKN 3PUTENBHBIX 3a710B U
NapKOBOYHLIX MECT B LIEHTPEe ropoos Poccum.

C Moei1 ToukmM 3peHnst, He06X0AUMO TLLATENBLHOE
n3yyeHne nidopmauum 06 0cobeHHoCTX CaHKT-
MeTepbypra 1 BO3MOXHOCTSAX KOMMAEKCHOrO UC-
Noib30BaHUS B HEM MOA3EMHOr0 NPOCTPaHCTBA. Ans
3TOro ciefyeT UCMnoJb30BaTh KAPThI FE0N0rMYECKOro
prcka 3aCTPONKM TEPPUTOPUM FOPOAA, a Takxke Kap-
TY CTPYKTYPHO-TEKTOHNYECKMX Pa3NOMOB, Ony6IMKo-
BaHHYIO cneuyanucTammn-reonoraMmm B reorpapuye-
ckux atnacax. OHn y6eauTenbHO CBUAETENLCTBYIOT
0 6e30MacHOCTM peanm3aumm aaxe caMbiX CIOXHbIX
NPOEKTOB (padymMeeTcs, Npu NpodeccnoHaIbHOM
noaxofe K aToMy BONpOCy) U, FaBHOE, Ha X OCHOBE
MOXHO CAenaTh BbIBOA 06 MHBECTULIMOHHOW NpuBe-
KaTenbHOCTU CTPOMTENbCTBA MOA3EMHbIX COOPYXe-
HWIA, B TOM YCIIE OTKPbITEIM CNIOCOBOM B YBSI3KE C
TPaHCMNOPTHOW MHPPaCTPYKTYpoir. Npumepom Tomy
CNYXUT NPOEKT NOA3EMHOW «BaHKM» FYOUHOW NOYTH
20 M, peann3oBaHHbIN GUPMON «[eon3on» Npu Ha-
YYHOM U1 PACYETHOM COMPOBOXAEHNM CNELMANNCTOB
'K «'eopekoHcTpykums» n MIYMC (puc. 3). 3peck
ObII0 YHTEHO, Y4TO 3aWMTHAs (Kpyrnas B niaHe)
CTeHa 06ecneynBaeT NPOCTPAHCTBEHHYIO YCTOMYM-
BOCTb, OLLHOBPEMEHHO ABNSSICb GYHAAMEHTOM MOA,
3paHue. Mpy 3TOM CoYETaHUN CTOMMOCTb OOHOr0
noasemHoro mM? (2000 eBpo) 1 Takol xe nnowaan
B CAMOM 3[aHUM okadanacb copasmepHoi. A 3To
LLOMOSIHUTENBHO HECKOJIbKO COTEH NAPKOBOYHbIX
MECT Mo NpMeMnemMoi LieHe. lymato, 4to nofobHble
Kpyrnble GyHOaMEHTbI (3aLUMTHbIE CTEHbI (akTnye-
cku obecneynBatoT eMy HaAeXHOCTb) NOJ BbICOTHbIE
3aaHus OyayT BecbMa npuenekaTeSibHbIMU Kak aJist
WHBECTOPOB, TaK 1 Y4aCTHUKOB CTPOUTENLCTBA NOA-
3EMHbIX COOPYXEHUIA.

Takxe cynTalo yaayHbIM Tak HadblBaeMbI «Cend-
napkuHr» (puc. 4) Ha yn. Moytamrtckoi B CaHkT-
MeTepbypre, psaaom ¢ MicaakmeBckol NioLwaasio.
370 3-3TAXHOE aBTOMATU3MPOBAHHOE XPAHWNLLE
ABTOMALLNH MPSMO NOA FTOCTUHNYHBIM (ODUCHBIM)
3aaHuem 66110 noctpoeHo B 2011 roay. Cnenyet
TaKKe 0TMETUTb KOMMJIEKC BCMOMOraTe/bHbIX Mo-
MELLEHWI (OT ABYX A0 TPEX 3TaXEN) Nog, apxXuTek-
TYPHBLIM NaMATHUKOM «KaMeHHOOCTPOBCKMIA TeATpP>,
3anpoeKkTMpoBaHHbIN 'K «Fe0peKOHCTPYKLMS».
CrtpouTensim n pectaBpaTopam aToro 06bekta
Ha MeXayHapoaHOW BeicTaBke B Jleinuure 6bina
npucyxpeHa bonblwas 3on0tas megans. [JaHHble
npumepbl ydoeanTenbHO CBUAETENbCTBYIOT O TOM,
4TO Jaxe Ha cnabebix rpyHTax CankT-lNeTepbypra,
MCNOob3ys IydLIne AOCTUKEHNS MUPOBOW NPaKTUKM,
MOXHO A0CTUraTb 3Ha4YMMBbIX ycnexoB. Ho ansa atoro
HeobXx0MMbl KOHKPETHbIE Laru.

PykoBoacTtBo CankT-MeTepbypra [omxHO BO3rna-
BWTb 1 aKTUBN3MPOBATb FPYNMbl CNELManncToB, Noka
eLLe COXPaHMBLUKMXCS B HALLEM FrOpoAe, Ha CO3aaHne
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Puc. 4. MopseMHblii
«cend-napKuHr» papom
¢ UcaakueBsckoii nn.
B CaHkt-letepbypre
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KOMIMIEKCHOrO NnaaHa Noa3eMHOro CTPOUTENLCTBRA.
CnepnyeT BOCCTAHOBUTL paboTy cneunanmanpo-
BaHHON rOPOACKOW 3KCNEPTHO-KOHCY/IbTATUBHOWM
KOMMCCUM MO OCHOBAHWSAM U NMOA3EMHbBIM COOPYXe-
HMSIM, KOTOPas 4JIMTENBHOE BPEMS BeNla CONPOBO-
XAEHME Takoro poaa paboTbl M HAaKOMMIa MHOTOJET-
HUIA OMbIT YCNELLHON peanusaumn caMmbiX CMENbIX, B
TOM YUCIIE YHUKANbHBIX PELUEHWIA, FApaHTUPYIOLLMX
npu 3ToM 6€30MacHOCTb.

XoyeTcst 06paTUTLCA K MHBECTOPAM M 3aKasyu-
kam. [Mepen BaMu camblil CEBEPHBI B MUPE Mera-
nonuc. Y4eT reonornm n COCTOSHNS UCTOPUYECKMX
3[aHnin NPy COBMECTHOM MOAX0AE apXMTEKTOPOB,
KOHCTPYKTOPOB M re0TEXHMKOB AayT BO3MOXHOCTb
peann3oBaTb MHBECTULIMOHHO NPUBAEKATESIbHbIE
NoA3eMHbIE NPOEKTHI AaXe B LieHTpe CeBepHOi
CTONNLI.

B 3akno4eHne nogyepkHy, YTo rpagocTpouTeni
cenyac MOryT NCnoib30BaTh CaMble NEPEOBLIE B
NAaHNPOBOYHOM N TEXHUHECKOM OTHOLLEHUN peLLe-
HUS ONS YAYYLWEHWS XU3HN HACENIEHUS, Pa3BUTUS
TPaHCMOPTHOM MHPPACTPYKTYPbl HA CAMOM BbICOKOM
COBPEMEHHOM YPOBHEe. Hu1 B KOEM Cyyae Hefb3s
ynyckaTb 3Ty BOSMOXHOCTb.
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— He mory He cnpocuTb Bac, EBreHnii Mepky-
pbeBUY, KaK cneuuanucTa B 06/1acTu UHXeHep-
HOIi reoJsiIoruu, B 4eM Xe BCce-Taku 0COOEHHOCTb
MOCKOBCKMNX rpyHTOB? Mbl NOCTOSIHHO C/bILLMM
0 TOM, YTO CTONMYHbIE HeApPa, KaK HUKaKue apy-
rne, HeBepPOSITHO CJ/I0XHbI AJIS CTPOUTENEN noa-
3eMHbIX COOPYXeHuii. Tak in 310 Ha camom pene?

— 9 noHMMato Ball MHTEPEC 3aAaTb Takon
BOMPOC UHXEHEPY-reosiory, HO AOMIXEH BaM cpasy
ckasatb, 4To B XX| Beke npobnema rpyHTOB nepecra-
na ObITb TAKOW aKTyasbHON, Kak OHa Bblia, CKaxeM, B
cepeaviHe NPoLLNoro cronetms. Korga MOCKOBCKMIA
METPOMNONINTEH COOPYXaNCs BPYYHYIO SIONaToN,
KMPKOW, OTOOMHBLIM MOJIOTKOM NPKW OTCYTCTBUM CO-
BPEMEHHbIX BOAOOT/IMBHbIX YCTAHOBOK, KOrAa npo-
X0O4MKK B 3a60€e 0Ka3blBaNNCh IMLOM K INLLY C Ha-
NNacToBaHUSIMK 3eMIM M He ObiNo onbiTa paboThbl B
3TUX YCNOBUAX, TOrAA AEUCTBUTENBHO NPUXOANSIOCH

LIEHA CTPATEIAN,
- U

~ ' CTPATEuS...
B HUKYOA

Mo Temnam cTpoutenscTea MmeTpo MockBa cerogHs —
YyTb /1N He Bnepeay naaHeTsl Bcen. OfHaKo OypHbIl
pocT 06beMoB He criocobeH CHATb C MOBECTKU AHS Lie-
JIbli psig OCTPBIX NPobem, TPEOYIOLMX KAPAUHANIbHO-
ro peweHuns. OgHa U3 caMbiX aKTyaslbHbIX CPEAN HUX —
obecneyeHne yHUKasIbHOV CTPOKU BbICOKOKBaINGH-
LiMpoBaHHbIMU Kagpamu, Nnpu3HaHue npogpeccroHa-
JIN3Ma KaK B CTPOUTENIbCTBE, TaK U B MPOEKTUPOBaHUN
rnaBHbIM paKTOpPOM ycnexa.

UmenHo orcyTcTBUE NpogeccnoHannama, BOMKHOro
noaxoAa K geny npuBoAUT K NPOn3BoACTBeHHbIM YT,
TeXHUYEeCKUM NpocyeTam, HecrnocobHOCTH cnpas-
N9TbCS C MOCTOSSHHbIMU BbI30BAMMU NOA3E€MHbIX Heap,
K COKpaLLeHUIO CreLnaamncToB, yMeoLux coopyxars
CTaHUMN 1 neperoHHbIe TOHHEN ryboKoro 3anoxe-
HuS... CBOIO TOYKY 3peHUs Ha NPo6eMbl METPOCTpoOe-
Hus npeacrasnseT npogeccop kageapbl MHXEHEPHOIH
reosiorun Poccuiickoro rocyaapcTBeHHOro reosoro-
passenoyHoro yuusepcureta (PITPY), uneH ToHHeb-
Ho#i accoumauun Poccum EsreHuii MaLukuH.

rOBOPUTL O CJTOXXHOCTSAX reoJiorn4eckoro CTpoeHns
MOCKOBCKMX Hegp. CeFO)J,HFI OOCTAaTO4YHO M ONnbiTa, A
MHpOPMaumK, a CTPOUTENTN METPO BO MHOTOM 13-
6aBneHbl OT py4Horo Tpyaa. Mop 3emneli paboTatoT
MEXaHN3MPOBaHHbIE NMPOXOAYECKME KOMIMIEKCHI TAKMX
M3BECTHbIX B MUpe Gpupm, kak Herrenknecht n Lovat,
KOTOpbIE MOJIHOCTbIO UCKIIHOYAOT HEMOCPEACTBEHHbIN
KOHTaKT Ntofev ¢ rpyHTOM B 3a60e.

— CnoXxHo cornacutbes ¢ TeMm, 4YTO Tpya
cTpouTesiss MeTpPo Tak Yk MexXaHU3npoBaH...

— 9 He yTBEPXAAl0, 4TO PYYHOW TPYL UCKIIOYEH
NONHOCTLIO. Be3 Hero cTpouTenbHas AesTeNbHOCTb
nof 3emsnein Hembicnuma. Ho 0CHOBHasi ONacHOCTb,
CKaXXeM, BCTPEYM C BOAOHACHILLEHHBIMW FMNHA-
MW, Bbia y CTpouTenen nMeHHo y 3abosi. Bot aTa
CITOXHOCTb, 3aCTaBNSAOLAA FOBOPUTL O KOBAPCTBE
MOCKOBCKMX HEZp, Cenvac cHaTa.

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014
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— U Bce-Taku no6oe YN nop semneir o6bAC-
HAeTCs NpeXxae BCero COCTOSIHUEM IPYHTOB. ..

— 9710 ecTecTBeHHO. OBbIYHAs UCTOPWS, C KOTO-
POt 91 CTaKMBAOCh BOT YXKE LUECTb AECATUNETUNR, pa-
60Tas B 06/1aCTV UHXEHEPHO reoNIorm NOA3EMHOIo
cTpouTenbcTsa. [1epBoe, C Yero HauYMHAIOT PasroBop
HEe TONbKO CTPOUTENM 1 MPOEKTUPOBLLMKM, HO 1 3aKas-
YUKW, Y YAHOBHUKMN, — O COCTOSIHUM MPYHTOB, OOBUHUTb
KOTOpble BCEraa He Tak Y 1 CIOXHO. Bce cnncbiBaeT-
CS1 Ha reonoruio, MOTOMY 4TO 332 HEE HUKTO He OTBe-
yaet. OHa Takas, kakow ee co3gan l'ocnogp bor. Ho
npexae Y4em NPUCTYNUTb K CTPOUTENLCTBY, Fe0sIormio
Ha0 TLATENbHO U3Y4NTh, C TEM YTODObI HEe AOMYCTUTh
Hukakux YI1. 310 TBEPA0E NPaBMIIO. Tak YTO HE IPYHTLI
BMHOBAThI, & TE rOpe-CneLmanCTbl, KOTOPLIE YTO-TO
HeOoy4/n, He NPEYCMOTPENN, a TENEPD NbITAIOTCS
YIATW OT OTBETCTBEHHOCTU, CChIIAsICh HA KOBApPCTBO
rPYHTOB. JlJaxe eCcnv OHU CYNEPCNOXHbIE, CErOaHS
€CTb BMOJIHE YCMeLlHble MeToibl G0PLObI C HUMM.

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014

IKCMNEPTHOE MHEHME { 21

B TR T

— MHoro yutana o TOM, KakK TuiaTeJibHO Be-
nachb reoniormyeckas passegka nepeg Ha4asnom
cTpoutenbcTBa meTpo B Mockse B Hayane 30-x
ropoB XX Beka. AMeHHO Torga B ropoze noBcio-
AY NOSIBUNIUCb OYPOBbIEe BbILLKMW. ..

— A Kak nHaye y3Haellb, C YHeM CTOJIKHELIbCS
nop 3emsnen? VIHxeHepbl-CTPOUTENN OOKHbI HETKO
npeacTaBnsiTb cebe COCTOsSHME HannacToBaHui
3emnu. B Mockse yxe npobypeHo 6osiee MunanoHa
CkBaXMH. Ha 10 xuTenein ctonnubl NPakTUYecku
NPUXOAUTCS OAHA CKBaXMHA. Takoro KonmyecTsa
HET HW Ha OOHON APYron TeppUTOPUN Meranonmca
B Mupe. Tak 4TO CKBaXWHbl ECTb CEr0AHs B 1I060M
paioHe cTonuupl, 1 6narogaps UM MOXHO TOYHO
CKasaTb, Kakne B JaHHOM MECTE IPYHTbI, U rpamoT-
HO NMOArOTOBUTLCS K BCTPEYE C HUMKU. Kpome Toro,
HaA0 paLMOHaNbHO UCMOJIb30BAaTb MHOMONETHIOIO
MHGOPMAaLMIO O CBOMCTBAX reoNorMyeckon cpeapl
BO B3aMIMOLENCTBUM C METOZAMM MPOM3BOACTBA

®otorpadum
NpeaocTaBNeHsl
npecc-cnyxooil

OAO «MocmeTpocTpoit»
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paboT B palioHax ropoaa, a Takxe poHa0BbIe Ma-
Tepuasbl, y4nTbIBaTb YXE NMEIOLLYIOCS MHXEHEPHO-
reosiorMyeckyio OKymMmeHTaumio. JomkeH npsMo
3a8BUTb, 4TO B aBAPWK Ha NeperoHe «BbixnHo» —
«J1TepMOHTOBCKMIA NPOCMEKT» FPYHTLI HE BUHOBATHI,
NOTOMY 4TO OHM 3[1€Cb HE NPeACTaBNAOT NOBbI-
LLEHHO onacHOCTW. A BOT TO, 4TO cHOoiika Mexay
neperoHHbIMU TOHHENSIMU He Oblfla NpeaycMoTpeHa
3apaHee, CTasso NEPBONPUYNHON, NMPUBEALLEN K
aBapuu.

— EBreHuin MepkypbeBuy, MOXeTe N Bbl eLue
NPUBECTU KOHKPETHDIN NpUMep, NO3BONSIOLWMUIA
peabunuTupoBaTb MOCKOBCKUE FPYHTbI?

— 91 mory, Hanpumep, YTBEPXAATb, YTO BOBCE HE
rPYHTbI OGblNV NPUYMHONK 06Bana «CTEHbI B FPYHTE»
HEeCKONbKO NeT TOMY Ha3ag, Ha TpyOHO nnoLla-
on. 910 6bina siBHas owmbka NPOEKTNPOBLLMKOB
N CTpoUTENEN, 0TKa3aBLUUXCA OT PaCCTPENOB AJist
KpenneHus KoTioBaHa. Bece pelumnnu, 4To «cTeHa B
rpyHTEe» 00ECNeUNT XECTKOCTb U YCTOMYMBOCTb KOH-
CTPYKLMW. TOrO HE MPOU3OLLIIO, 1 YaCTb NPOE3XEN
[0pOrn ¢ KOMMYHUKALMAMK yLLIIA B KOT/I0BaH, KOTO-
pbIVi IpegHa3Havancs oJis CTPOUTENbCTBA CTAHLMK
«TpybHas». OnsATb NOABENO CTPOMTENEN PYyCCKOe
«aBOCb». M1 4TOObI HE HA3blBaTb MCTUHHbIE NMPUYMHBI
CNOXMBLUEWCA CUTYaLMK, ierye BCero Oblfio BHOBb
COCNaTbCs Ha Kanpu3Hyto reonoruio.

— Ho pasBe Henb34 Onarogaps reosiorn4eckum
M3bICKAHUSIM NMPERYCMOTPETb 3TU «Kanpu3bl»
[0 Havyasna CTPpOUTEenbCTBA U K HUM NOATOTO-
BUTbCA?

— He TonbKO MOXHO, HO 1 HYXHO. [pnyem ocHo-

BaTE/bHO, EC/M HE ONMPAaTLCA NNLLIL HA OfIHY Kap-
TUHKY paspesa rpyHToB. B CBA3W C ee M3MeHeHneMm
CNeLmManncThI-reoniorn AoKHbI NOCTOAHHO BHOCUTh
KOppekTMBbl. C caMoro Hayana cTpouTenscTBa
JOJIXEH OCYLLECTBNATLCS re0I0rMieckuin Haa3op,
KOTOPbIi 0COBEHHO BaXkeH B MPOLLECCE NPOBeAeHNs
3eMIsHbIX paboT. Ho ero HeT, MOTOMY YTO UMEHHO Ha
3TOM CTPOUTENN, KaK UM HAMBHO KaXeTCsl, pa3yMHO
SKOHOMAT.

— Korpa ucuesna ara cnyx6a U3 crpouresnb-
HOro npouecca?

— [o koHua 70-x rofoB NPOLAOro CTONeTUs OHa
cyllecTBoBana, a ¢ Hadana 80-x ee nocumTanm nnLI-
Hel, 4To, Kak Nokasana npakThKa, CTano Cepbe3HoN
OLLMOKOIA.

— ¢ 3Hal0, 4TO B NPOEKTHO-U3bICKATEJIbCKOM
UHCTUTyTEe «MeTporunpoTpaHc» ecTb cnewuanb-
HbIiA OTAEN TpaccChbl, AKCMyaTauum U reopesnu,
1 BCE U3bICKaHUS CNEeLnannucToB yYUTbIBaIOTCS
nMpu NPOEKTUPOBAHNU TON UIM UHOW HOBOMN NN~
HUM METPO...

— Takoi oTAen eCTb TONbKO B 3TON OPraHM3aLmnm,
a METPONOJIUTEH CEroaHA NPOEKTUPYIOT MHOXECTBO
LpYrux CTPYKTYp, FAe reoae3nyeckMm NccnenoBa-
HUAMU NO 6OJ1bLUOMy CYEeTYy HUKTO He 3aHMMaeTCA.
Ha ob6bekTax y cTpouTenein HeT paboyein [OKyMeH-
Tauumu No reonorun. He BCTPETULLb CEroaHs reonora
1 B 3a60€. YaCTUYHO 3TO MOXHO OOBSICHUTL TEM,
4TO TaM HET TeNnepb U NPOXOAYMKOB — paboTaloT
npoxopyeckue kombaiHbl. Ho rpyHT Beab n3Bneka-
€TCS Ha NOBEPXHOCTb. JJainTe BO3MOXHOCTb reonory
paccMoTpeTb 1 n3y4nTb ero. OpraHnayinTe Takyio
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cnyxoy, 1 Bbl nonydnTe adpdekT. Heapa nepectaHyt
ObITb Ha BalLleM 00bEKTE 3araaKoi.

— Mo-BuaMMoOMy, 3TO XOPOLLO NOHUMaNU
MHXeHepbl-NepBOCTPOUTENN METPO, KOJb
HUKOr4a He noslaranuchb Ha «aBocb». Moyemy
CerogHs AunJIoMMpoOBaHHbIE CNELMANUCTbI He
NOHMMAIOT BAXXHOCTb U3YYEHUS reosIorM4eckom
cuTyauMm nepeg Ha4yasioM NoA3eMHOro cTpou-
TenbcTBa?

— YpoBeHb NOArOoTOBKM KaApOoB B Havane XX
Beka Obln ropasao eoile. 1o pesonioumm B Poccun
OblIM Takne 3HaMeHUTbIE y4ebHble 3aBeAEHS, KakK
yunnuwe Wturnnua B Metepbypre, rae rotoBuan
Jaxe H130BOE 3BEHO CMEeLMannCToB, KOTOPbIE Bbinn
Ha NoaxeaTe y UHXEHEPOB. B CerogHswwHnx By3ax
OYEHb ManNo BHUMAHNS YAENSIOT U reosioruu, 1
aHanusy Toro, Kak paHee NPeosoeBanoch CONpo-
TUBNIEHME MOCKOBCKUX Heap. Moatomy ntoboe Yl
B MNOCIeAHUE oAbl BOCMPMHMMAETCS Kak Cepbes-
Has nperpaga, TpebytoLlas nepecMoTpa CPOKOB
CTpOUTENLCTBA. HbIHELLHME MHXEHEPBI MOHATUS HE
UMEIOT, KaK CNpasasinch NePBOCTPOUTENM, HANPK-
Mep, C BblBasIaMu NOPOAb!, C KAPCTOM, C NPOPLIBOM
NNbIBYHOB.

— 06 3TOM CTano XopoLLO M3BECTHO Nocne
BbIX0A,a Ha 3KpaHbl punbma «[0OPOBOSIbLbI».
Mpuyem cammn MeTPOCTPOEBLIbI YBEPSSIN, HYTO B
MX LLIaXTaX BCe ObII0 UMEHHO TakK, KaKk B KUHO.

OHu peincTBUTENbHO 3aKpbiBaniv CBOMMMU CNIMHA-
MU OpeLlb, KOTOPYIo NPpoOuBan NabIByH. Bam He
KaXKxeTcs, 4TO NepBOCTPOUTENN CBOEBPEMEHHO
0CTaHOBUNM Obl BbIBaJl NOPOAbI B paiioHe BbIxMHO?

— 9 He COMHeBatOCb B 3TOM, NOTOMY YTO B KOHLLE
70-x rogoB NPOLLIOro CTONeTUs OblN CBMAETENEM
aHanormyHoro Yl Ha cTpouTenbCcTBE BecTUOIONA
cTaHumun «boposuukas». KotnosaH nog, kacCoBbIi
3a5 Obl1 yKpenneH MeTaIM4eCKUMMU LUNYHTAMU U
JepeBsiHHbIMM 3aTsXKKamu, HO NJIbIBYH MPOPBacs.
BHauane ncnyranuce... Ho kagposblie pabouve TyT
Xe Hayanm 60pbOy ¢ HUM. OHY NEeNCTBOBANN OYEHb
peLInTenbHO 1 KBanuduumpoBaHHo. HaBepxy Obino
neBoe Kpbino Joma MawkoBa, naMsaTH1KA UCTOPUK
W KynbTypebl. Ha rpaHuLe KoTnoBaHa cTosna LepkoBb
®deopopa CtyauTa, KoTOpasi BOLLIA B CTPYKTYPY
Joma lMawukoBa kak 4OMOBas LEPKOBb. Y MEHS CO-
XpaHunuce poTorpadum, Ha KOTOPbIX 3ane4vaTieHsbl
nocnencTeus NpopbiBa NnbiByHa 1 ang [loma Matuko-
Ba, 1 Ans Lepken. Ho Bbl e NOHMMAETE, YTO OHK
MOrin ObITb Kyaa 6onee 3HaYNTENbHBLIMU, ECAN Obl
He 9HTY31Ma3M MeTPOCTPOEBLIEB, ECNIN Obl HE BbICO-
kas kganudukaumsa u NoAroTOBAEHHOCTb MHXEHEPOB
1 paboumx Kk Nogo6HbIM YT,

— EBreHunii MepkypbeBu4, NycK JIMHUU METPO
oT «[lenoBoro ueHTpa» no «Mapka MNobeabl»
cocTosica 6e3 OTKPbITUS BeCcTUOIoNSA U BTO-
POro HaKJIOHHOr0 TOHHENS Ha cTaHuum «Mapk
MoGeppbl» — CTPOUTENN HE CMOT/IU NPOATH ero.
KakoBa B aTOM cny4yae ponb reosnormm?
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— [leno 30ech He B rpyHTax, NOTOMY 4TO A0
YPOBHSI U3BECTHSIKOB OHM Camble 0ObI4HbIE, a TE, 4TO
CJIOXHbI, 3aneraioT Huxe. OQ4eBMaHO, YTO C 3TOW 3a-
Jayein CTPOMTENN He CNPaBunCh.

— C rpyHTaMu B 3TOM paiioHe XOpOLLO 3HAKO-
Mbl ctpoutenu OAO «TpaHCUHXCTPOIA», KOTOPbIE
He TaK AABHO YCMNELUHO NPOLLIN NEePBbIA HAKOH
Ha ctaHumio «Mapk Mo6epbl» MUTUHCKOW NUHUK.
Mo>xHO BeAb 6blJ1I0 UYYUTb X OMNBIT?

— BTOpPOI Hak/IOHHLIV TOHHENb Ha CTaHUMIO «[lapk
Mobenbl» NPOXOANAN, YBbI, HETPAAULMOHHLIM 1
04Y€Hb HaJEXHbIM METOA0M 3aMOPAXUBAHUS, KaK

YpoBeHb NOArOTOBKM KaapoB B Havane XX Beka Obin
ropasao Bbiwe. HblHEeWHNe NHXEHePbl MOHATUS He
MMEIOT, KaK CNPaBAsIUCb NEPBOCTPOUTENN, HAMNPK-
Mep, C BblBasiaMu NOPO/bI, C KAPCTOM, C MPOPbLIBOM
N/IbIBYHOB.

MepBEbIA, XOTS MPOEKTUPOBLUMKIM 1 NpegJiaranm

€ero ncnonb3osatb. Konb 34ecb Npon3oLLen BbiBan
NOpPOZbl, MOXHO BECTV peyb O cepumn Nnpodeccuo-
HaNbHbIX OLLINOOK. Bo-NepBbIX, HUKTO HE YAOCYXMUICS
N3Y4NTb OMbIT CBOUX Xe Konner no MeTpoCTPOEHNUIO.
Bo-BTOPbIX, MOXHO NPELNON0XUTb, YTO 3aMOPO3KOWA
npeHebpernu, y4nTbiBasi, 4TO TOHHENb COOPYXKAETCS
B IMIMHAX N CYrNIMHKaX, KOTOPbIe AKOObI MOXHO U He
3aMopaxmBaTh, MOCKOJbKY HET BOJOHOCHbIX FOpU-
30HTOB. HO 370 He coBceM Tak. B TosLLe lopcKmx
IIVH BCEraa ecTb NPOCnonkn GocdoprToB, KOTOPbIE
SBNSAOTCSH 0OBOAHEHHBIMM, Y NPOCAONKN FINHACTO-
ro necka, SBAsoOLLMECS HE MPOCTO BOAOHOCHbBIMU,

a Jaxe HanopHbiMK. M1 ecnv Takme rpyHTbI MIOX0
3aMOpPO3UTb AN HE 3aMOPO3UTbL BOBCE, HAOEACH HA
TO, YTO OHW HE NOABeAyYT, TO BOAA, KOHEYHO, cAenaeT
CBOe feno. MiIMeHHO BoJa BO B3aMMOAEVICTBUM C 1Op-
CKUMW CYTNTIMHKaMWM 1 TIHaMmn npuBoanT K TOMY, 4TO
FPYHTBI, KaXyLLMeCs BHaYane o4eHb 61aronpusiTHbI-
MW, HAMOKAIOT, pa3byxatoT, MPEBPALLAIOTCS B O4EHb
OMaCHYIO TEKYLLYIO XNAKYIO Maccy. B-TpeTbux, onsatb
NOJNIOXUNNCb Ha «aBOCb», KOHLEHTPUPYA BHUMaHWE Ha
CpoKax 1 3KOHOMMUW. BbiBan Nopoas! HKaK He CBSA3aH
C reoNIorn4eckMMm yCnoBmsiMm, Tem 6onee HTO OHM
XOPOLLIO BCEM M3BECTHbI. Jlerye BCEro rpeLumnTb Ha
reosoruto, CKpbIBasi CBOIO HEKOMMNETEHTHOCTb, 6e30T-
BETCTBEHHOCTb, HU3KYIO KBaMdMKaumio.

— B0 MHOrux KpynHbiX ropogax CTpaHbl CTPO-
WUTCSH METPONOJITEH, eCTb cneuuanu3mpoBaH-
Hble opraHu3auuu. Fpe, Ha Baw B3rnag, cerogHs
cocpenoTo4yeHbl Haubonee onbiTHbie Kaapbl?

— 91 66l Ha3Ban NUTEPCKNE CTPYKTYpPbI. B CaHkT-
MeTepbypre CoxpaHeHbI 1 Kaapbl CTPOUTENENR,
N NHCTUTYT «JleHMeTpormnpoTpaHc». Co3aaHsl
00beIMHEHNS NOA3EMHbIX CTPOMTENE 1 NPO-
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€KTUPOBLLMKOB, KOTOPbIMW PYKOBOAMT NpeKpac-
HbIli cneumanunct Ceprein Hukonaesmy AnnaTos.
MMeHHO OHM onpesensioT BCIo OE0N0rMI0 CTPOU-
TeNbCTBA NOA3EMHbIX COOPYXEHWNA. IMEHHO B
CaHkT-lNeTepbypre Havanu NnepeeIMK MPOXOANTb
3CKanaTOPHbIE TOHHENN C MOMOLLIO MEXAHN3W-
POBaHHbIX KOMMJIEKCOB, B 4eM 060rHann Mockay.
MMeHHO 30eCb Npy CTPOUTENBCTBE METPO NCMOJb-
3YI0T MHXEHEPHO-re0N0rMYECKYIO OKYMEHTALMIO
NPEXHUX NET, KOTopas HENPEMEHHO COXPaHAeTCs.
MprmMep nuTepLEeB HarNa4HO NOKa3bIBAET, H4TO
YHUKAJIbHbIM MNOA3EMHBIM CTPOUTENIbCTBOM LOMKHbI
3aHMMaTbCs NpodeccnoHansbl.

— A ecnu UX HET UnNM o4YeHb Mano, Kak ObiTb B
aTom cny4yae? OTKka3biBaTbCHA OT CJIOXKHbIX NPO-
U3BOACTBEHHbIX 3apa4?

— MHe kaxeTcs, 4T0 3T0 yxe npoucxoaut. Tak,
6blNa LWMPOKO pacnpocTpaHeHa MHpopmMaLms o
CTPOUTENLCTBE CTaHUMM MeTpPOo «CyBOpOBCKas»

Ha KonbueBoi nuHumn. CerogHs OT ee COOPYXEHNUS
0TKa3a/MCb, 0OBACHSAA TEM, HTO NEPEroH MexXay
«HoBocnoboackoi» n «Mpocnektom Mupa» Hebob-
LLOW. OTO HE COOTBETCTBYET AENCTBUTENBHOCTY.
Ckopee, ucnyrana npencTosias CNoxXHOCTb padboThl
Ha fencTeytoweln MMHMM. MHOro neT Ha3az MOCKOB-
CKre METPOCTPOEBLLbI YCNELIHO COOPYONIIN O4EHD
CIOXHbIV MOA3EMHbIV MEepexon, Mexay CTaHUMaIMm
«Mnowagab Pesonoupn» n «TeatpanbHas». Mactep-
CTBO 1 NpodeccrnoHannam noTpeboBasncs oT CTPOou-
Tenen nepexoga Mexay CTaHumMamm «TaraHckas»-
KosibLieBas n «TaraHckas»-pagnansHas. HecmoTps
Ha OrPOMHBbIE MPUTOKM BOAbI, OHN CIPABUNCH CO

cBoei 3apgayeit. Ceinyac, noxoxe, Takme 3agaqu
peLuaTb HEKOMY.

— B nocnegHee BpeMmMs B LiensxX yCKOpeHUs
TEMNOB CTPOUTENLCTBA U AKOHOMUU CPEACTB
HabnopaeTcs TeHaeHUMsa 3aMeHbl ry6oKoro
cnoco6a paboT Ha OTKPbITbIV UM MENKOro 3a-
JIOXXEHMUS...

— 9 3Halo, 4To TpeTnii NepecapoyHbI KOHTYP
nepBoHa4asbHO NIAHNMPOBANOCh CTPOUTb FNyBOKO
nop 3emneii. Ceivac OH BbILLES HA MOBEPXHOCTb.
Jymato, 4yto AENO0 3AECH HE CTOILKO B CPOKAX U 3KO-
HOMUK, CKONBKO B TOM, 4TO CMELMANNCTOB, YMEIO-
LLMX CTPOUTBL ryOOKO NoA, 3eMiieit, MOXHO nepe-
cunTaTh, KaK FOBOPUTCS, MO NanbLam. A BOT CTPOUTb
OTKPBITLIM CNOCOOOM flerye, it 3TOro eLLle MOXHO
HanTV ncnonHuTenemn. Tak 410 B USMEHEHWU Tpacchl
METPO 9 BMUXY COOBPaxeHe MHOMO POAa: yNnpoCTUTb
3agayy, 4ToObl €e CMOrN BbINOSIHUTL CTPOUTENN
60s1ee H13KOro NPOGECCMOHANBHOMO YPOBHS.

— EBreHuiht MepkypbeBuY, Bbl TOXe, KakK 1
uenbiii paa YAHOBHUKOB, cuuTaeTe, 4to «Mocme-
TPOCTPOIA» Ucyepnan cBom pecypchbi?

— Her, s Tak He cumTato. Hao6opoT, TONbKO B
«MocmMeTpocTpoe» n «TpPaHCUMHXCTPOE» eCTb CErof-
HSl CNeumnanmcTbl, KOTOpbIe AENCTBUTENBHO YMEOT
CTPOUTb METPO. HO pyKOBOACTBY ropoJa Hago He
MPOCTO 3aMNO0SHATb BakyyM, @ CEPbE3HO 3aHMMATLCS
noabopom KBaIMPULIMPOBAHHBIX KaapoB. YToObI
yAepxaTb CNeunanmcToB, HYXHO Npexae BCero 3a-
MHTEepecoBaTb X XNbeM U XOPOLLMMK 3apnnatamu.

— Kak pas ¢ 3apnnatamu B «kMocmeTpocTpoe»
ceityac npo6nemsbi. B mapTe niogu He cmornu
NOJIHOCTbLIO NOJIYYUTh CBOIO 3apnaTy 3a SHBapb.
Pa3sBe Takas cuTyauusi Cnoco6CTBYeT Npon3BO-
OUTENbHOMY TPpyAy?

— 9 nocTosiHHO chbiwy oT m3apa Mocksbl Cepres
CobsiHMHa 3as9BIEHUS O TOM, 4TO AEHEr Ha METPO-
CTPOEHMWE XBaTaeT, OCTAETCS TONBKO HAYYUTLCS
BbICTPO NPOEKTMPOBATbL U CTPOUTL. ECnun nioasim He
BbINja4MBaeTCs 3apnnara, Hago OBECTU 3TO 0
CBeAEHNS PyKOBOACTBA ropoaa. 31o npobnema, ko-
TOPYIO OOMKHbI HE3aMeaNnTeNbHO coobLua peLaTtb
pykosoauTenn «MoCMeTpOCTPOs» U rOPOACKOro
npaBUTENIbCTBA.

— Ha noBecTke gHs elue ogHa ocTpas npobne-
Ma. K BbiIcoKoTexHonorn4Hoi pabore npuene-
KaloTCH U Te, KTO UMeEeT ONbIT, U Te, KTO UM He
o6napaer. NMpu 3TOM He BUXY NPUOPUTETHOIO
yyactust <MocmeTpocTtposi». Bam He KaxeTcs,
4YTO rocyaapcTBO Kak-To abcTparmpyercs oT me-
TPOCTPOEHUS, OT TOW OTPAC/aN CTPOUTENLCTBA,
KOTOpas BO MHOrOM SIBIIETCS CTpaTernieckomn?

— C npuBatusaupmein <MocMeTpoCTpOs» SBHO
noToOPONMANCh. Bbino 6bl ropasao NpaBubHEN,
4TOObI CTPOUTENLCTBOM METPO 3aHUMaNach rocy-
JapCTBEHHas OpraHn3aums ¢ y4acTMEM YaCTHbIX
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NapTHEpPOB. 370 KNoYeBas oTpac/b A9 HaceneHns,
HO He 151 YUHOBHMKOB BbICOKOr0 paHra. O60poHa,
KOCMOC, HAQHOTEXHONOIMMM — 3TO AJ1d HUX BaXHO, a
METPO MM HE HYXHO, OHN Ha HEM He e34T. lNo3aTo-
MYy METPOCTPOEHWME TaK BbICTPO M UCKOUNAN 13
rocyfapcTBEHHOro peecTpa. B peaynbTate ucuesno
€[MHOE PYKOBOACTBO CTPOMTEbHLIM MPOLLECCOM, HE
CTano KOOPAMHMPYIOLLETO LEHTPA, rAe NpoBOAATCS
Hay4HblE UCCNEeA0BAHUS, MPUHNMALOTCS OTBETCTBEH-
Hble peLleHus, cTpaTerns pasBuTns 1 T.4.

— Ckaxute, MOXET /I B AaHHbIV MOMEHT B
PO KOOPAVHUPYIOLLErO LIeHTPa BbICTYNUTb
ToHHenbHaga accoumnaumna Poccun?

— [lymaio, 4TO HET, X0TS 3TO Obl1 Obl MPEKPACHLIV
BapwmaHT. K coxaneHuto, cerogHs y TOHHENbHOM ac-
coumaummn HeT pblyaroB BAUSHUS HA PErvoHabHbIe
opraHm3auuun. BoT n nonyyaetcs, YTo YUHOBHUKMN
NOCTOSIHHO FOBOPSAT HE O CTpaTerumn pa3BnTus oT-
pacnu, a 3aHUMaIoTCS panopToMaHuen 0 HebbiBanbIx
ckopocTsix 1 kunomeTpaxe. Ckaxem, ctaHums «Cy-
BOPOBCKas» Ha KONbLIEBON NMMHUN NPOTAXEHHOCTb
METPO He YBENNYUT, a 0 NpoasieHnn KpacHonpec-
HEHCKOM NMHMM B XXynebrnHo MOXHO CMeNo panop-
TOBaTb. ECnn, KOHEYHO, He BpaTb BO BHUMAHUE, YTO
NpPOoOJIEHNE 1 TakK HAaNPSHXEHHON NMHUM — 3TO Bceraa
NpobaeMbl NS NACCaXmMpPoB Ha MPOMEXYTOYHbIX
CTaHumsx. 1 Mbl BUOMM 3TO CErofHs Ha «BbIXUHO»,
«Pg13aHCKOM npocnekTe», «Ky3bMuHKax», rae nacca-
XMPbI HE MOFYT BOITW B NEPEnOSIHEHHbIE BarOHbI.

— I'pe xe Bbixoa? Beab HoBbIe paiioHbl Mo-
CKBbI C HeTeprneHneMm XayT MeTpo?

— BbIxon, BUAMTCS B TOM, 4TOObI BOMbLLE CTPOUTh
METPO U B LLEHTPe, 1 Ha okpauHax. Mbl Tak oTcTanu,
4TO HaO [OrOHSATb, HO HE AN TOrO, YTOObI KOrO-TO
060rHaTh 1 MEPEMECTUTLCS NO KUIOMETPAXY Ha
6onee npecTmxHoe Mecto. CTpoMTb HAAO PasyMHo,
npocunTbiBas 3PdEKT 1 KOMDOPT 415 NACCAXMPOB,
aHanM3npysa NPeaIoxXeHus cneumanmcTos. U toraa
CTaHEeT ICHO, 4TO NPOCTO NPOAIEeBaTh AENCTBYIOLLME
NnHUK B nepudepurinHble PanoHbl CTONMLLBI W faXe
B MoCKOBCKY0 061aCTb, HEe UMeeT CMbicna. HyxeH
NAE0N0rMYECKNiA LLEHTP MO UCMOb30BaHUIO B CTONN-
Lie NoA3eMHOro NpocTpaHcTea. Becb MUp cerogHs
CTapaeTcs 3TO MPOCTPAHCTBO UCMOJIL30BATHL MO
Makcumymy. B psge KpynHbIX ropogoB NOA3EMHbBIE
coopyxeHusi coctaBnsioT 20 — 25 NpoueHTOoB OT
nx obLen nnowaamn. Hanprmep, B XenbCUHKM NOA,
3emJsieli cocpenoTo4eHa OrpoMHas 4acTb rOPOLACKMX
00ObEKTOB.

WNHTEHCUBHOCTb padMeLLeHsl CTaHLMIA METPO-
NoNMTEHA BO BCEX CTOMMLAX MMPA B YETLIPE pasa
BbllLE, 4eM Y Hac. CpefiHee pacCTosHNE Mexay
cTaHumsamu B Mapuxe — YeTbipecta MeTpos. Mpu-
MEPHO CTONLKO Xe B bepnuHe, Magpuae, bapceno-
He, Hblo-Mopke... Y Hac — 1700 meTpos. Moatomy
Mbl BbIHYXXAEHbBI TaK aKTUBHO NOJ/Ib30BATLCA HA3EM-
HbIM TPAHCMOPTOM. ['0pOof, 324bIXAETCA HE TONIbKO
Ha MOBEPXHOCTW, HO M NOA, 3eMnei. JMHHbIE TMHUK
METPOMOANTEHA UAYT HEMPEMEHHO YePe3 LLEHTP.
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B CTONMU@X MUpa —

400.

B Mockee —

1700.
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Wx yanuHeHne — 6e3ymuie, TyNUKOBLIV NyTb pas-
BUTUSA. HyXXHa MHTeHCUdUKaLMs TNHWIA B LLEHTPE,
rae camasi BblCokasi NJI0THOCTb Naccaxupos. Ho
CTaHUMM 30eCb PACNONOXEHbI TaK AaNeKo Apyr OT
npyra, 4to TpebyeTcs aBTobyC, Tponneinbyc, Tpam-
Ball, HO UX JIMHWK B LieHTpe cHanu. OTclofa npoobku.
Hanpumep, HeBO3MOXHO [,00paTbCs HA METPO A0
KPYMHOMO KYJbTYPHOIO LLeHTPa Yy HUKUTCKMX BOPOT.
3pecb 5 TeaTpoB., 4 My3esi 1 2 y4ebHbIX 3aBEAEHNS U
— HW OOHOW CTaHUumMW MeTPO. A BOT Ha TeaTpasnbHON
MAOLWAAN UX YeTbIPE.

— B nonHow nu mepe, Ha Ball B3rnspg,
ceiiyac ucnosb3yetcs noreHunan HayyHo-
uccnepoBaTenbCkoro MHCTUTYTa TPAHCNOPTHOrO
ctpoutensctea (ULHUAUC)?

— KoHeyHo, HeT. B Heganekom npoLuiom aToT
Hay4YHO-MNCCNEef0BaTENbCKUIA MHCTUTYT CEPbE3HO
3aH1Mancs npobaemamu MeTPOCTPOeHMs. CeroaHs
TaMm 3HEPrnyHoOEe 3aMHTEPECOBAHHOE PYKOBOACTBO,
HO 13-3a OTCYTCTBUS KaAPOB POJib MHCTUTYTA PE3KO
CHM3MNAch. XOTs OH Bbl MOT KaK pa3 NOMOYb B
opraHu3aumu 6onee BbICOKOrO YPOBHS NPOM3BO.-
CTBa, B MPUCNOCOBAEHNN UMMOPTHOW TEXHWKM K MO-
CKOBCKMM YCIOBMSIM, 4TOObI MEPEXOAL! OT NECKOB K
CYIIMHKaM, OT CYrIMHOK K M3BECTHSIKaM Oblniv MeHee
6onesHeHHbl. meHHo LUHUNC cBovMM HayYHbIMK
pekoMeHZaLuMaMm MOr bl TOMOYb B BEIOOPE HYXHOM
MoCKBE TEXHWKW, B COBEPLLEHCTBOBAHNM TEXHO-
norvii. Hanpumep, B MHOCTPAHHOW TEXHWKE ECTb
cnaboe MecTo — pesLbl, KOTOPbIE CANLLIKOM BbICTPO
n3HalmBaoTCs. YueHble Mornm 6bl paspaboTtath 1
NPeanoXunTb, CKXEM, TEXHONOMNIO CNeunanbHOro
HanblNeHMs, CNOCOBHYIO NPOANUTL CPOK WX 3KCMya-
Tauum. 370 6bI Bbl ABHbIA 3KOHOMMUYECKMI1 3DDEKT.
B MeTpoCTpOEeHWM HY>XXEH NPOPbIB, a 415 3TOro
TpebyloTcsa NPodeccuoHanbl.

— Balluu KOHKPEeTHbIe NPEeAIoKEHUs: KaK UC-
NpaBuUTb CUTYaLUIO B METPOCTPOEHUUN?

— Bo-nepBbiX, NTEPECMOTPETL CTPATENMIO U TaK-
TWKY CTPOUTENLCTBA, NPUBJIEKAs CNeunanmcTos,
NPUCNYLIMBAACH K UX MHEHMIO, CAENAaB METPO-
CTPOEHWE NPUBAEKATENbHBIM A5 UHBECTOPOB.
Bo-BTOpbIX, NOAHATL cTaTyc «MOCMETPOCTPOS»,
NMOMOYb EMY NPEOLONETb BCE TPYAHOCTU CErOA-
HALIHEro gHsa. B-TpeTbux, 3arpy3nTb NPOEKTUPO-
BaHWEM UHCTUTYT «MeTpornnpoTpaHc», akTUBHO
NCNOJIb3YS ero MHOrONETHUIA ONbIT. B-4yeTBEPTHIX,
CEepbEe3HO 3aHATLCS NOArOTOBKOW KaapoB: yCu-
nmTb kadeapy «MocTel n ToHHENU» B MUNTe,
OpraHn30BaTb LefieHanpaBiEHHYI0 NOATOTOBKY
cneunannucToB anst MetTpoctpoenus 8 MAIN, no-
PY4UTb rOTOBUTb PYKOBOAUTENEN KOMMNEKCOB U
6puragupoB FOPHOMY MHCTUTYTY, @ reoe3ncToB
N MapKwenaepoB — eo0noro-passegoyHOMY
yHMBEpPCUTETY. TONIBKO B 9TOM Cjly4ae cuctema no-
Ny4nT KBaNMPuUUMpoBaHHble Kagpbl. By3el cmoryT
HanpaBnsTb CTYAEHTOB CTapLUMX KYPCOB Ha NPo-
N3BOLCTBEHHYIO NPaKkTuKy. N cutyaumsa cpasy xe
N3MEHUTCS B NYYLUYIO CTOPOHY.
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Interviewed
by Berta BUKHARINA

COéT OF STRATEGY
OR A STRATEGY...
TO NOWHERE

Judging by the speed rate the Moscow metro construction is outrunning almost everyone in the
world. But the explosive growth of volumes cannot remove from the agenda a whole number of
critical issues that require a major resolution. One of the most topical and up-to-date tasks is to
ensure that this unique construction site is adequately staffed with qualified personnel, and to
recognize that professionalism in both design and construction as a key factor of success.

It is the absence of professionalism and the lack of adequate attitudes that lead to recordable
incidents, technical errors, incapacity to face permanent underground challenges, losing skilled
and educated workers who know how to construct metro stations and deep running tunnels...

Mr. Eugene Pashkin, Professor of Geological Engineering at Russian Geological Exploration
University (RGGRU), member of the Russian Tunnel Association, presents his view on underground
construction problems.
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— Eugene Merkurevich, can |
have your expert commentary on
this would-be unique features of
Moscow Soil? We constantly hear
that construction in Moscow ground
conditions is incredibly difficult, like in
no other subsoil. Is it really so?

— lunderstand why you ask a
geotechnical engineer about it, but | have
to say that in the XXI century, the problem
of soil ceased to be as relevant as it was,
let’s say, in the middle of the last century.

When the Moscow Metro was being
constructed by hand, using just shovel,
pickaxe, hammer, in the absence of
modern drainage systems, when the
shaft workers who had no experience
of working in these conditions found
themselves face to face with a stratified
material, then they really had to refer to
the complexities of geological structure of
Moscow subsoil. Today we have enough
experience and information, and the
subway builders are to a large extent
released from manual labor.

Modern mechanized tunneling
complexes or tunnel boring machines
manufactured by well-known companies
such as "Herrenknecht” and "Lovat”
completely exclude direct human contact
with the ground in tunnel.

— I cannot agree that the labor of the
underground worker is so mechanized

— I'm not saying that manual labor is
completely eliminated. You can’t avoid it
in the underground construction. But the
main danger for the workers, say, when
meeting with water-bearing clays, lurked
them exactly inside the tunnel. Now this
problem — the one that provoked all the
talks about the cunning nature of Moscow
subsoil — is removed.

— But still — any underground
emergency is above all explained by
ground conditions ...

— ltis natural. A usual stuff I've been
reading for six decades, working in the
field of geotechnical engineering for
underground construction. Soil is the
first thing all constructors designers,
customers and government officials start
with, and that is something that is fairly
easy to blame. All problems are shifted
on geology, because then nobody is in
charge. But geology is just as it has to
be, just as it was created by the Lord. The
task is to carefully examine the geology in
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order to prevent any emergency before
you start the construction works. This is
anironclad rule. So it is not the soil that
should be blamed, but those pseudo
professionals who once did not take a
something into sufficient account, then
did not anticipate another something,
and then finished with trying to evade
responsibility, referring to the cunning
nature of soils. Even if soils are utterly
complex, there are quite successful
methods of dealing with them today.

— I have read a lot about how
carefully geological survey was
conducted for the Moscow subway
construction in the early 30-ies of
XX century. That's when drilling rigs
sprung up everywhere in the city...

— But is there any other way to know
what you’ll encounter underground?
Civil engineers must have a clear idea
of rock beddings. There are more than
one million boreholes drilled in Moscow.
It means almost one borehole per 10
inhabitants of the capital. No other world
metropolis displays such rate. Today there
are boreholes in any city district, so you
can know exactly what soils lie beneath
the surface, and this gives your quite a
base for an intelligent contact with them.
In addition, we must make rational use
of long-term data on how this particular
geological environment interacted
with technologies applied for works in
these city districts; archival data and
geotechnical documentation are also of
use. | must make it clear that the accident
happened in "Vyhino"-to-"Lermontov
Prospekt” block had nothing to do with
the soils, as these did not present any
unacceptable hazard there. The original
cause of that accident was the absence of
a by-pass between running tunnels that
was not provided in advance.

— Eugene Merkurevich, can you can
give us another specific example that
rehabilitates Moscow soils?

— | can argue, for example, that soils
were not the cause of the "wall in the
ground” (slurry wall) collapse a few years
ago on the Trubnaya ploshad. It was
an obvious mistake made by designers
and constructors who refused to install
cross-buntons to reinforce the foundation
pit. They were convinced that the slurry
wall will ensure rigidity and stability.

That did not happen, and part of the
public road with utility lines went down
into the foundation pit intended for the
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station "Trubnaya” construction. Again
the russian "hope for a miracle” pulled
constructors down. And for the fear of
naming the true causes of the situation,
they were ready to refer to the whimsical
geology again.

— But, based on geological surveys,
is it possible to anticipate these
"whims" prior to construction and to
get prepared to them?

— Not only possible, it is a must. And
it should be done thoroughly, relying
not just on one picture of geological
profile. The profile changes, and geology
specialists have to constantly modify it.
Geological supervision which is especially
important in the excavation process,
should start together with earthwork
operations. But there is none, because of
all other services geological supervision
is the one where constructors naively
assume they can save and gain.

— When did this service disappear
from the construction process?

It was still in place until the end of the
1970s but since early 1980s it has been
considered needlless. Experience has
shown that it was a serious mistake.

— I know that in the survey-and
design institute ”Metrogiprotrans”
there is a division specialized in
tracing, operation and geodesy,
and that all results of geotechnical
investigation carried out by the
division must be duly considered in the
design of new undeground lines...

— Yes, but the division does exist only
in this particular institute, while design
works are carried out in a lot of other
organizations where — if we take it as it is
— nobody is engaged in geodetic studies.
Constructors on site are not equipped
with detailed geologic design. Nowadays
you will never meet a geologist in tunnel.
It can be partly explained by the fact that
there are no more workers at working
face: shield machines are doing their job.
But the excavated material goes to the
surface anyway. Let geologists watch it
and study it. Organize the service and you
will get an immediate impact. The subsoil
will cease to be a puzzle anymore on our
construction sites.

— |l guess our pioneer undergroung
constructors were well aware of the
problem as they never relied on the off
chance. Why today’s certified experts
do not understand the importance of
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a thorough geological investigation
carried out prior to the start of
underground construction?

— In the beginning of the XXth century
staff training as well as professional
competence level of university graduates
were much higher. Before the revolution
Russia was famous with its prominent
educational institutions such as Baron
Schtiglitz School. These schools had
special programs also for grass-root
practitioners who were always on hand
and working close to engineers. Modern
universities pay very little attention to
geology and to the mode in which the
obstinacy of Moscow subsoils had
been overcome. Therefore in recent
years any recordable incident has been
perceived as a serious obstacle that calls
for revision of construction completion
dates. Current engineers do not have the
slightest idea of how the construction
pioneers treated rock inrushes, karsts,
mudrushes.

— We know this well by film
“Volunteers”. After the film was
released, tunnelers themselves kept
telling that the reality they witnessed
was exactly as it was shown in the
movie. They really tried to stop the
mudrush with their backs. Don’t you
think that the underground construction
pioneers would be able to timely stop
the rock outburst in Vykhino?

— | do not have any doubt about it: at
the end of the 70s | witnessed a similar
incident on the construction site of metro
station “Borovitskaya”. The pit under the
booking hall was reinforced by sheet piles
and plank lagging, but the quicksand
broke through anyway... At first we were
scared. But core workers immediately
started to act against the disaster. They
have been very resolute and conducted
themselves in a highly professional and
qualified manner. Above us there was
a left L of the Pashkov House that is a
historical and cultural monument. On
the edge of the pit there was a Feodor
Studit Church that makes part of the
Pashkov House being its family chapel.
| still have some photos that show the
consequences of the incident both for the
Pashkov House and for the church. But,
as you understand the consequences
could be much more drastic if not for the
enthusiasm of underground constructors,
if not for high qualification and
preparedness of engineers and workers
to such incidents.

— Eugene Merkurevich, The new
line from “Delovoi Centr” to “Park
Pobedy” was launched without lobby
and without the second inclined
tunnel in the “Park Pobedy’ station,
as the constructors were not able to
excavate it. Was it again a fault of
geology?

— This is not about rock and soils,
because up to the limestone quota they
are quite normal there; the ground that is
difficult to deal with lies lower. It is clear
that the constructors failed to cope with
the task.

— The “Transinzhstroi” constructors
are very well acquainted with these
subsoils, and not very long ago they
passed the first inclined tunnel at the
“Park Pobedy” station, Mitin line.
Could their experiences and their
practices be taken into account?

— The second inclined tunnel in the
“Park Pobedy” station unfortunately was
not constructed using unconventional
and very reliable method of freezing,
notwithstanding the designers proposal.
If a rockburst took place here, it means
that here we are dealing with a series of
professional errors.

Firstly, nobody had even tried to study
the experience of their colleagues.
Secondly, we can assume that the
freezing method was neglected upon
the idea that the tunnel is constructed
in clays and clay loams where freezing
allegedly could be skipped as there
are no aquifers. However, itis not so.
Jurassic clays are always interbedded
by phosphorites, that are wet, and by
clayey sand that are not only water
saturated, but are also water-pressed.
And if you freeze them inadequately, or
you do not freeze them at all, with the
hope that they will not let you down,
then the water of course will do its job.

It is exactly water that interacts with
Jurassic clays and clay loams, and as a
result the ground that seemed to be very
reliable becomes wet, swell on wetting
and transforms into a very dangerous
flowing liquid mass. Thirdly, here again
they relied on the off chance. The main
attention was paid to construction time
and savings. The inrush was not in any
way connected to geological conditions,
especially because these conditions
were well known. It’s rather a soft
option — to complain about geology
thus hiding your own incompetence, low
qualification and lack of responsibility.

— In a number of Russian big
cities several subway lines are
under construction, there are
also companies specializing in
underground development area.
In your opinion, where does more
experienced staff concentrate in?

— lwould say that in St. Petersburg.
In Saint Petersburg professional skills
have been preserved, and also the
"Lenmetrogiprgotrans” institute has been
saved. There, the Underground Workers
and Designers Association was created
under the leadership of an excellent expert
Sergey Alpatov. They define the entire
ideology of underground construction. It
was in St. Petersburg where they firstly
started to use tunnel boring machines for
escalator access tunnels, and here they
drew ahead of their Moscow colleagues.
It is here that geotechnical documentation
of previous years is used in current
construction projects, and it is imperative
that it be saved. The example of Saint
Petersburg experts show very clearly that
only professionals should be engaged in
the unique underground construction.

— And if there are very few or none,
what shall we do? Shall we avoid
complex production problems?

— | think that this has been already
happening. For example, some time
ago the news on the construction
"Suvorovskaya " metro station on the
Koltsevaya Line spread widely. Aftr
some time the project was cancelled
due to the fact that the length of
"Novoslobodskaya"— to— "Prospekt
Mira" block is too short. This is not
true. | would rather think that they were
frightened by the complexity of the
upcoming work on the active line. Many
years ago, the Moscow underground
constructors successfully built a very
complex passage between the stations
"Ploschad revolyutsii” and "Teatralnaya”.
The passage between "Taganskaya”
(koltsevaya ) and "Taganskaya” (radial)
required great skill and professionalism.
Despite enormous water flows they kept
with their task successfully. | am not sure
that there are still people capable to solve
similar problems.

— For some time now we’ve been
observing the following trend: in order
to accelerate construction and cut the
costs, deep bore tunneling is being
replaced by cut-and-cover or shallow
subway tunneling methods...
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— I know that the Third interchange
circuit was originally planned to be built
deep underground. Then it came up to the
surface. | don’t think the problem lies in
construction times and costs; here again
I would think that the specialists able
to realize deep underground structures
can be counted, as they say, on fingers.
It is much easier to use cut-and-cover
method of course, as for these works
you are still able to find contractors. So |
see a different kind of philosophy in the
subway rerouting: one has to simplify the
problem to a certain degree thus making
it realizable for constructors of a lower
professional level.

— Eugene Merkurevich, do you, as
well as many other officials, believe
that "Moscow Metrostroy” has
depleted its resources?

— No, I do not think so. On the contrary,
nowadays you can find professionals who
really know how to construct subway only
in "Mosmetrostroy” or in "Transinzhstroy".
But the city authorities should not just
be filling the vacuum; they have but
seriously concern themselves with staffing
institutes and organizations with qualified
personnel. To keep professionals on their
jobs we must get them interested in the
first place offering them housing and good
salaries.

— Salaries in "Metrostroy” are
really making a problem. In March
people still were waiting for a part of
their January salaries. Do you think
efficient labor can ever result from
such situation?

— | constantly hear statements of the
mayor of Moscow Sergey Sobyanin that
there is no lack of funding for subway
engineering, we should only learn how to
perform design and construction quickly.
If people are not paid, then this fact has
to be immediately brought to the notice of
city officials. This issue must be solved by
"Mosmetrostroy” managers together with
the city officials in short order.

— Another serious problem is
brought to the agenda. For high-
technology projects both experienced
and unexperienced staff is being
enlisted. At the same time | do not see
"Mosmetrostroy” playing the leading
role here. Don’t you think that the
state somehow disregards the subway
construction industry which to a large
extent is a strategic industry?
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— Privatization of " Mosmetrostroy
" was clearly premature. It would be
much more correct if the underground
construction could be performed
in public-private partnership. This is
a key sector for people, but not for
high-ranking officials who rather prefer
defense, space and nanotechnologies:
they simply do not need subway as they
do not use it. That’s why the subway
construction was so quickly expelled
from the State register. As a result, once
existed unified leadership of building
processes disappeared, and with this
the coordinating center that once used
to conduct research, to take responsible
decisions, to develop strategies and etc.
ceased to exist too.

— How do you think, Russian
Tunnel Association can take over
the duties and responsibilities of the
coordinating center?

— | don’t think so, although it would be
a perfect option. Unfortunately, Tunnel
Association has no leverage effect on
regional organizations today. So it turns
out that the officials are always talking not
about the industry development strategy;
they are rather engaged in «report-
mania» displaying unprecedented speed
of tunneling coupled with unprecedented
mileage. For example, "Suvorovskaya”
station on the Koltsevaya line will not
increase subway mileage when the
extension of the Krasnopresnenskaya
line to Zhulebino can be bravely reported.
Especially if we don’t take into account
that the extension of the busy line is
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always a problem for passengers at
intermediate stations. And today we see
it on "Vyhino ", "Ryazansky Prospect”,
"Kuzminki " stations where passengers
fight for getting into overcrowded
carriages.

— So where is the way out? Indeed,
new areas of Moscow are looking
forward to subway?

— A way out can be found in building
more subway stations both in the center
and on the outskirts. We are so far
behind, and we need to catch up, but
not for the purpose of drawing ahead of
someone and moving up to a better place
in mileage competition. It is necessary
to build smartly, figuring effects and
comfort for passengers in advance and
analyzing proposals of specialists. And
then it will become clear that simple
extension of the existing subway line to
the peripheral areas of the capital, or
even to the Moscow Region, does not
make sense. We need an ideological
center on the use of underground
space in the capital. The whole world is
trying to use this space to the maximum
extent. In some large cities underground
structures constitute 20 — 25 percent of
their total area. For example, in Helsinki
an enormous part of urban facilities are
concentrated underground. Density
of subway stations in all major world
capitals is four times higher than ours.
The average distance between stations
in Paris is four hundred meters. About
the same in Berlin, Madrid, Barcelona,
New York ... Here we have 1700 meters.
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Therefore we are forced to use ground
transportation actively. The city is literally
suffocating not only on the surface, but
also underground. Long subway lines
always run through the center. Their
extension is a madness, a dead end

road. We need to intensify the lines in
downtown areas where passenger density
is the highest. But the distances between
stations are so large that people need
buses, trolleybuses and streetcars to get
to them — and these lines were removed
from downtown areas. As aresult we have
traffic jams. For example, it is impossible
to get to a major cultural center at Nikitsky
Gates by metro. There are 5 theaters, 4
museums and 2 educational institutions in
the area, and not a single subway station.
At the same time, at Teatralnaya Square
there are four.

— Do you think that institutional
capacity of ZNIIS (Research Institute
of Transport Construction) is now used
to a sufficient extent?

— Of course not. In the recent past
the Research Institute was seriously

involved in underground design and
construction. Today it is controlled by
energetic and motivated managers,
but owing to lack of personnel the
role of the institute has declined
sharply. It’s a pity, because the
institute can be of help in organizing

a more efficient production system,

in adapting imported equipment to
actual Moscow conditions in order to
make transitions from sand to clay
loam, and from clay loam to limestone
less painful. ZNIIS is the institute that
can assume a leading role in scientific
and technical consultancy assisting
Moscow companies in choosing

the right equipment and to improve
technologies. As an example, some
imported machines have a weak

spot — the cutters that wear out too
quickly. Scientists could develop and
offer, say, special spraying technique
that would extend the cutters lifetime.
This would have a sound economic
impact. We need a breakthrough in
subway engineering and construction,
and this cannot be achieved without
professionals.

— What would you do in order to
rectify the situation in the subway
construction?

— First, I would revise the construction
strategy and tactics, integrate
professionals and listen to their views,
make the subway construction attractive
to investors. Secondly, we need to raise
the status of "Mosmetrostroy” and help
it overcome all the difficulties they are
facing. Thirdly, the "Metrogiprotrans”
institute has to be heavily engaged in the
design using its long-term experience.
Fourthly, we have to robustly address the
training system: to strengthen the capacity
of "Bridges and Tunnels " department
in MIIT, to organize targeted training in
subway construction in MADI, to authorize
the Mining Institute to train personnel
to work as shield machine supervisors
and foreman drillers, and the Geological
Exploration University to prepare landmen
and mine surveyors. Only in this case the
system will receive qualified personnel.
Universities will be able to send graduate
students to practices. And the situation
will immediately improve.
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19 mapta 2014 roga

B CaHkr-Iletepbypre

Ha nnowapnke Konnegxa
MeTPOCTPOs COCTOS/I0Ch
exerofHoe 0TYeTHoe Co-
6panue HIN «06beauHeHne
MOA3eMHbIX CTPOUTENEH

W MPOEKTUPOBLLMKOB»

u HI «OlC-Mpoekrs. IMo-
MUMO Y4/IeHOB NapTHEPCTB,
y4yacTue B MeponpusTum
npuHsnn aupekrop Aenap-
TaMeHTa npogeccuoHab-
Horo o6pa3oBaHus U KBau-
(UKaLMOHHbIX CTaHAapPTOB
HOCTPOW Hagexaa Mpo-
KonbeBa, NpeACTaBATENN
obLyecTBeHHbIX 00be[uHe-
HUIA N cneLnann3npoBaHHbIX
CpeACcTB MaccoBOii MHPOP-
mauunn. B pamkax 3aceganus
Obin1 3acnywaH oTYeT npesu-
AeHta O6beguHenns Bagn-
ma AnekcaHgposa o pabore
Cosera, oTYET reHepasbHO-
ro anpexropa Cepres Anna-
ToBa no uroram 2013 roga,
o6cyxaeHbl NPUOPUTETHbIE
HanpaBneHns BesaTesnbHOCTH
Ha TeKyLnii rog, paccmo-
TPEH psA OPreonpocos.

Mpecc-cnyxba
HIM «O6beanHeHe
NOA3EeMHbIX CTPOUTENEN>

NMPUOPUTET —
MOZLEPHU3ALUUA CUCTEMDI
[TPOOOBPA30OBAHNA

Meponpmmme HaYanoch C BbICTY-
MAeHWst TBOPYECKOTO KOEKTIBA

yyawmxcs Konnegxa MeTpocTpos, CMar-
ymBLIEro oduLManbHbli TOH 1 HANOM-
HMBLUEr0 MPUCYTCTBYIOLLMM O NEPBbIX
warax B npodeccun. CnegyeTt OTMETUTD,
4TO MECTOM NMPOBEAEHNS COBPaHNs 31O
yyebHoe 3aBefeHne 6bino N36paHo He-
Cny4yarHO — BOMPOCHI MOAEPHM3aLMNN
CMCTEMbI NOArOTOBKMN NPOGECCUOHAb-
HbIX KaJPOB SBNSIOTCS NPUOPUTETHLIM
HanpaBneHem pgestensHoctn Oobeau-
HeHus B 2014 roay.

O6bsBnas cobpaHme OTKPbITbIM, FreHe-
panbHbii anpektop OAO «MeTpocTpoi»,
npe3naeHT O6beanHeHNs NoA3EeMHbIX
CTPOUTENEN N NPOEKTMPOBLUNKOB Bagnm
AnekcaHgpoB OTMETWA, 4TO NPobBemsl
NoAroTOBKM CNeLnanncToB B 061acTu
METPOCTPOEHUs TPebyioT KOMMIEKC-
Horo pelueHus. K coxaneHuio, 06bemsl
NOA3EMHOr0 CTPOMTENLCTBA CErOAHS HE
BEJIMKU, HO C TEYEHNEM BPEMEHW OHU OY-

YT BO3pacTaTb, @ C HUMWU U NOTPEBHOCTb
B KBaNNOULMPOBAHHbIX Kagpax.

B cBOIO 04epenp, reHepasbHbI An-
pekTop O6beauHeHua Cepreit AnnaTtos
NOAYEPKHYI, 4TO MOAEPHM3ALMNS CUCTE-
Mbl NpodeccuoHanbHoro obpasoBaHns
B 0611aCTN CTPOUTENBLCTBA U NPOEKTK-
POBaHMS NOA3EMHbIX COOPYXEHUI 1
WNHXEHEPHbIX KOMMYHUKALUI SBASETCS
cTpaTernyeckmm HanpasfieHMem paboThbl
N BaXHEWLLEN 3aJa4en, CToALEeN nepes
npodeccroHasnbHbIM COOOLLLECTBOM.
Takxe Ha CerogHsWHNM aeHb cHOopMU-
poBaH 1 NnpeacTasneH Ha obcyxaeHne
CcoBpPaBLUMXCA NPOEKT OCHOBHbIX HarNpaB-
nexunin peatenbHocTy HIM «O6begnHeHne
NOA3EMHbIX CTPOUTENEN 1 NPOEKTUPOB-
wmkoB» 1 HIM «OMNC-MNpoekT» Ha 2014
rog, KOTOPbINA B AanbHelwem byaeT
yTBepXaarbcs Ha 3acegaHun CoBeTa.

BeicTynas ¢ rogoBbiM OTHETOM MNe-
pen YneHamu napTHepcTBa, Cepreii An-
naToB nobnarogapun 3a noaaepXkKy Bcex
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MPUCYTCTBYIOLLVX, @ TakKe YneHoB CoBeTa u
nnyHo Bagumva AnekcaHpposa. «Bawa noa-
JepxKka, KoTopasi OLLYLLIAETCS MOCTOSHHO,
[INst HAC UCKIIIOYMNTENBHO BakHa. Mbl 04eHb
BHMMATESIbHO NPOoaHaIM3MpoBan 3ameya-
HWS 1 NpeanoxeHns YneHoB CoBeTa HaLLMX
NapTHEPCTB W Y4IN X MPU COCTABNEHWN
rniaHa paboTbl Ha TEKYLLWIA rofy, — ckasan
Cepreit Hukonaesny. OH Taikcke 0TMeTUn,
yTo B cocTaB CoBeTa BXOAAT YHUKA/IbHBIE MO
CBOVIM JINYHOCTHBLIM 1 NPOdECCUOHANBHBIM
KauyecTBaM oay. Bce oHM MMELOT OnbIT noga-
3eMHOro cTpoutenscTea 6onee 20 ner, 4to
00ecneymBaeT BbICOKMIA MPOdECCMOHAb-
Hblli ypoBeHb O6beanHeHMs. BaxHo, 4o
NesTeNnbHOCTb NPeanpUsSTUA, BXOAALLVMX B
€ro cocTaB, Nojy4aeT NPU3HaHNE LLIMPOKOIA
0OLLECTBEHHOCTH.

B yactHocTn, B 2013 roay uneH Coseta
HM «O6beanHeHne NoA3EMHbIX CTpOUTE-
Nein N NPOEKTUPOBLUMKOB», FreHEPabHbIN
ampektop Prymn «yC-30» Bnagumup
ABpamuyk Obin 06bABNEH «4enoBEeKOM
roga» B bawwkupun.

Cepreii AnnNaToB BbIpaswui yBEPEH-
HOCTb, 4TO aBTOpPUTET 060MX HIT Kak
cneupannanpoBaHHbix CPO ype3Bblyaii-
HO BbICOK Kak cpeau Apyrux napTHEPCTB,
Tak v 8 HOM u HOCTPOW. O no6naro-
lapvn ampekTopa [lenaptameHTa npo-
deccroHanbHoro 06pa3oBaHns 1 Kea-
MPUKALMOHHBIX cTaHaapTos HOCTPOW
Hanexny MpokonbeBy v ee Konser 3a
KOMMNETEHTHOCTb, AOBPOXENaTENbHOCTb
M ONepaTUBHOCTb B peLLEeHN paboumnx
BOMPOCOB.

loBOPS 0 Pa3BUTMM CUCTEMbBI CAMOpe-
rylMpoBaHMs B CTPOUTESIbHOWM OTpac-
NN, AOKNaa4mMK NOAYEPKHY, YTO POSib
cneupannanpoBaHHbix CPO HeykIoHHO
pacTeT, HO A5 BbIXOAa Ha Ka4eCTBEHHO
HOBbI YPOBEHbL HEOBXOAMMO NEePecMo-
TPETb NOPSLOK BblAA4YM CBUOETENLCTB HA
BedeHne 0cobo onacHeix paboT. Cutya-
uMs, KOrAa AOnycku Ha CTPOUTENbCTBO
METPONoAMTEHA MOXET BbldaBaTb Jilobas
camoperynupyemas opraHn3auus, Hesa-
BMCMMO OT Cneumdukn BXOASILLNX B Hee
npeanpusaTuin n NPogpeccnoHanbHoOro
onbiTa 4neHoB CoBeTa, Bbl3biBAeT Oec-
NOKOMCTBO. Kpome Toro, ecnu cratyc
cneumanmanpoBaHHbix CPO 6ynet
3aKpenneH 3akoHoaaTeslbHO, HeobXoam-
MOCTb 60pb0bI C HELOOPOCOBECTHLIMM
opraHn3aumsMu oTnageT eCTeCTBEHHbIM
0b6pasom, a npeanpusaTus 6yayT obbeam-
HATbCS Ha NPOdEeCcCMoHaNbHOM OCHOBE.

B cBoto o4epenb, Hapexpaa Mpokonse-
Ba HaNnomHuaa cobpaBLLUMMCS, YTO ee
npucyTcTeume Ha MeponpusTnax O6b-
eaMHEeHNs CTano TPaanumMoHHbIM. OHa
3aunTana npuMBeTCTBEHHbIE 0BpaLLEHNS
OT MMeHu BuLe-npeauaerta HOCTPON,
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npencenatens KommreTta no NOAroToBKe
npodeccrmoHanbHbIX KaapoB AnekcaHapa
NwwnHa n npencepatens Komureta no
pabo4um kagpam HOCTPOW Muxanna
Bonosuka. bbino oTMe4YeHo, 4TO CTPOK-
TeNbHOW oTpacnm TpebyloTcs rpaMoTHbIe
1 KBaNMOULMPOBaHHbIE Kaapbl, Mpe-
JaHHble CBOEN npodeccun Monoable
cneunanucTel. MpodunbHble KOMUTETHI
HOCTPOW rotoBbl 0ka3biBaTh NOAAEPX-
Ky B peanusaumm 3agay O6beamHeHms no
MOJEepPHMU3aLMN cucTeMbl Npodeccuno-
HafbHOro 06pa3oBaHKs.

Hapexpa Mpokonbesa Nog4yepkHy-
na, 4yto HM «O6beanHeHe NoA3EMHbIX
cTpouTene» BeAeT NOCNef0BaTENIbHYIO
paboTy MO NOBLILLEHUIO KOMMETEHLMM 1
kBanudmKaumm COTPYAHNKOB CTPOUTENb-
HbIX OpraHM3aumii, NPUHMMAET aKTUBHOE
yyacTve B 06pa3oBaTenbHbIX MPoeKTax
HOCTPOW, B ToM 4ncne n 4epes Komu-
TET N0 OCBOEHMIO NOA3EMHOr0 Npo-
CTpaHCTBa, NpeacenaTenemM KOTOporo
asnsetcsa Bagum Anekcangpos. «Mbl
BbICOKO LIEHUM COTPYOHMYECTBO B 00-
NnacTu NOBbILLEHNS KavecTBa 1 6e3onac-
HOCTM KannTasbHOrO CTPOUTENBCTBA U
NPOTUBOLENCTBUS Cly4asM KOMMepLma-
N3aumnmn CUCTEMbI CaMOPETYINPOBaHMSI.
Mo peweHuio KomuteTa No 0CBOEHMIO
NoA3eMHOro NPOCTPaHCcTBa M 3akaldy Ha-
LMOHaNbHOro 06beANMHEHNS CTPOUTENEN,
3A0 «MeTpoKoH» 1 y4ebHbI LeHTp MAC
MHB npucTynunm K pa3paboTke NePBbIX
nNpodeccrmoHanbHbIX CTaHOAPTOB OJis
oTpacav NoA3EMHOr0 CTPOUTENIbCTBA,
— otmeTuna Hapexaa lNMpokonbesa.

B pamkax 3acefaHus 66110 NPUHSTO
€OMHOMNAaCHOE PELLEHMNE O BKITIOYEHNN
reHepansHoro gupektopa OAO «Me-
TpokoH» AHaTonus Koctepesa B cOCTaB
Cogerta HI1 «OMNC-MNpoekT».

C MECTA COBbITUI

B 3aBepLueHune meponpustna cobpas-
LUMMCS BbIIM NPeaCcTaBNeHbl NNaHbl No
opraHv3auun 1 MPOBEAEHNI0 0ByYaloLLMX
BuaeokoHdepeHunit. Kak otmeTnn Cep-
re Annatos, IT-TexHON0rMmM NO3BONSAIOT
CYLLECTBEHHO PACLUMPUTL COCTaB y4acT-
HMKOB CEMMHAPOB 1 3a4ENCTBOBATh B
3TOM MpoLecce BEAYLLMX 9KCNEePTOB U3
pasnnyHbIX CTPaH M1pa.

Lanee oH coob6LLMA NPUCYTCTBYIOLLUM
o npoeeaeHun B 2016 rogy B CaHkT-
MeTepbypre reHepanbHO accambnen
n koHdepeHuun O6begMHEHNS uccne-
[0BaTeNbCKMX LLEHTPOB NOA3EMHOMO
npocTpaHcTea meranonmcos (ACUUS-
2016) — aTa uHdpopmauus BbI3Bana
60nbLIOV UHTEPEC M BblNa eANHOrNacHo
onobpeHa.

YyacTHMKM coBpaHns 03HaKOMM-

JINCb CO CNELMANU3NPOBAHHBIM WH-
$GOpPMaLMOHHBIM NOPTAIOM WWW.,
undergroundexpert.info, koTOpbIN paspa-
6atbiBaeTcs cunamm cneumanmctos HIM
«ObbegnHeHne NoA3EMHbIX CTPOUTENEN
1 NPOEKTMPOBLLMKOB». laHHbIN pecypc
MOCBSLLEH BOMPOCAM Pa3BuTUs MOA3EM-
HOro cTpoutenscTea B Poccum n mupe,
MCMNONb3YETCS B KAYECTBE OTKPBITON
nnaTPopmbl Ans NPodecCMoHanbHbIX
[OVMCKYCCUI, a Takke crnocobCcTByeT nony-
nspusaummn naen nog3emMHon ypbaHusa-
UMM cpeam LWMpPOKoW 00LLEeCTBEHHOCTH.

O6bsBnas obLiee cobpaHue 3akpbl-
TbiM, Cepreii AnnaTos nobnarogapu
BCEX MPUCYTCTBYIOLLMX 32 OBEPUE U
NOAAEPXKKY, HEPABHOAYLLHOE OTHOLLE-
HWe kK npobnemam 0Tpacam 1 NOMOLLb
B peann3auym akTyanbHbIx 3a4a4 B 06-
NacTu 3aKOHOTBOPYECTBA, TEXHUYECKOrO
HOPMWPOBaHUs, NPOPECCUOHABHOIO
0b6pasoBaHus, a Takxe noxesnan ycrexos
B NPOdECCNOHANbHON AEATENBHOCTH.
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MAC I'Hb:
KTO, ECJIU HE Mbl?

26-27 mapta 2014 roga

B Y¢e cocrosnacs Xl koH-
depeHuns MexayHapogHoi
accoynalmmn cneynanncToB
ropu30HTaNbHOI0O Hanpas-
neHHoro 6ypeHus (MAC THB).

MoaroTtosuna
Jliopmuna ANEKCEEBA

HaCbILLI,eHHaﬂ nporpamMma meponpug-
TUS BKJIOYANa exxerogHoe cobpaHue
pyKOBOAMTENEN NPEeAnPUATUA — YNIEHOB
accoumvauunu, NaeHapHoe 3acefaHne
KOHbepeHumn, 4-i1 Bcepoccnickuia
cemuHap-coBellaHue «LleHoobpasoBaHue
6ecTpaHLLEeNHOro CTPOUTENbCTBA NOJ-
3EMHbIX KOMMYHMKaALMIA MO TEXHONOM NN
'HBE 1 HopMaTMBHO-TEXHUYECKME O0KY-
MEHTBI, perfiaMeHTMpyioLLme 3T pabo-
Tbl», BPYY4EHNE NPOPECCUOHANBHON Npe-
Mum «3onoTon byp» 3a 3acnyru B 4aHHOMN
cdepe Ha NOCTCOBETCKOM MPOCTPAHCTBE.
lNo cnoBam npe3ungeHTa accoumaumm
Anekcangpa bpennbypaa, MAC T'HB —
«nyTelwecTBylolaa opraHn3auna», Beab
KaXApbl rog, ee MeponpusTis NpoBo-
[ATCS B pa3HbIX TOYKAx CTpaHbl. A BbIGOP
00YyCNoBNMBAETCS «NPOMNUCKON» OAHOMO
N3 NPeanpusaTUiA — YneHa accoumaumm,
a TaKkxe BocTpeboBaHHOCTbIO 6ecTpaH-
LLIENHbIX TEXHOSIOMNiN B JAHHOM PErnoHe.
Takum 06pa3om, 6a30BbIM NPeANPUATIEM
HacTosiwero dopyma ctana yhumckas
koMnaHua 000 «PpeoH». A Henpeacka-
3yeMble rpyHThI Ballknpum, ¢ KoTopsiMu
MoryTt paGOTaTb TOJIbKO BbICOKOK/NACCHbIE
cneumanuctbel F'HB, — ewie ogHo nog-
TBEepPXAeHne NpaBuIbHOCTU MPUHATOIO
peLueHuns.

Hawe n3gaHne Bnepsble NPUCYTCTBOBA-
N0 Ha MEPONPUATMK accoLmaLum, NoaTo-
MY ObI10 0COBEHHO NPUSATHO OLLYTUTb
rocTenpuMnUMcTBO, 106POXeNaTeNIbHOCTh

OpraHM3aTopoB, KOMGOPTHYIO aTMOC-
depy cobpaHus, KOTOPOE HANOMMHANO
BCTPEYY He NPOCTO KOJEr, a APY3EN.
Bcero B Ydy npuexann okono 150 pyko-
BOOWTENEN N CNELMANINCTOB POCCUACKUX,
YKPaUHCKMX, 6EN0PYCCKMX, KA3aXCKMX,
HEMELKMX U INTOBCKMX KOMMaHuiA, pabo-
TaroLwmx no TexHonorun MHB.

Anekcangp bpengbypn BeicTynun ¢
OTYeTHbIM J0knaaomM 06 ntorax paboTol
MAC 'Hb B 2013 roay v peaynbtartax
[esTenbHOCTU oTpacnu. B ero ocHoBy
ner aHanu3 pesynbTaTtoB paboThl Npes-
NPUATKIA accoumalmMm 3a NPoLLeaLnia
rog. B wactHocTK, OH OTMETWA, 4TO UTO-
rm GUHAHCOBO-3KOHOMMYECKOI PaboThl
coobLecTBa, KoTopble Obiav NoaBeaeHb
Ha TONbKO YTO COCTOSIBLLEMCS COOpaHMm
pyKOBOAMTENEN — YIEHOB accoumaumm,
«MO3BOJIAOT C YBEPEHHOCTLIO CMOTPETh
B OyayLiee, Npoaomxarb akTUBHYIO
paboTy U C HOPMATUBHO-TEXHUYECKOW
DOKyMeHTaumen, un ¢ degepansHom
cucTeMol LeHoobpasoBaHus». Jloknag-
ymk nogyepkHyn, 4to B 2013 roay co-
obLiecTBOM Hbina npoBeAeHa 6onbLias
paboTa B 061aCTV TEXHUYECKOr 0 pery-
NNPOBaHWS, OHAKO peLleHne npobaem
BO3MOXHO TOJIbKO B aKTUBHOM Auanore
C NPOGUABHBIMU FOCYAAPCTBEHHBIMU
CTPYKTypamu, HanagmnTb KOTOPbIA Noka
He yoaeTcs.

Y10 KkacaeTcs camon oTpacnu, To, no
cnosam AnekcaHgpa McaakoBuya, oHa
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nepexmBaeT cenyac Henerkne BpeMeHa
— [OCTaTO4HO cKasatb, 4To 0kono 10%
4neHoB accoumaumm (a B uenom mx 150)
HaxoasTca B 6e4CTBEHHOM MONOXEHUN,
[a Wy 0CTaJIbHOM 4acTu NPeanpusaTui
nena o6CToAT He NyYLumMm 06pas3om.
MpYMYMH MHOXECTBO, U 0OHA U3 HUX

— HepobpOCOBECTHASA KOHKYPEHLMS.

Bonee noapobHO ¢ AoKNagoM
A.N. Bpeinabypaa MOXHO 03HAKOMUTbLCS
B JaHHOM pa3fene Hallero XxypHana.
MneHapHOe 3acefaHne NPOAOMIKNAOCH
BbICTYMJIEHUSIMU BELYLLIMX CNELMANNCTOB
Mo aKTyaJibHbIM BONPOCaM COBPEMEH-
HOro COCTOSIHUS OTPaCav U NiaHam pas-
BUTNS Chepbl FOPU3OHTANBHOMO Hanpas-

neHHoro 6ypeHus. @opym 3aBepLUnCS
HarpaxaeHvem ayyLmx pykosoguTenemn
ncneumnanncTtoB OTpac/an No utoram
paboThl B NPOLLUNOM rofy, a Takxe odpu-
UnanbHbIM NPNUEMOM B paAbl accoumalnn
12 HOBbIX YNeHoB. Cneayiowas KoHde-
peHums coctomtcsa B MapTe 2015 ropa

B Yebokcapax.

B pamkax ¢popyma cocTosnace npecc-koHpepeHyus yneHoB KoopauHaumonHoro coseta MAC FHb.
Mpepnaraem Bawemy BHUMaHuIO OTBETbI Ha BONMPOCHI XypHana «[NO43EMHbIE FOPU30HTbI»

Kak Bbl oLleHMBaeTe nepcneKTmBbl
OCBOEHMS NOA3EMHOro NPOCTpPaH-
ctBa B Poccum n, B 4acTHOCTH,
npumeHeHus 6ecTpaHLIeiHbIX
TEXHOJIOrU B POCCUICKNX Mera-
nonucax?

AnekcaHap bpeiinbypa, reHepans-
Hbii aupektop 000 «Hegrerascned-
cTpoii», npe3ungeHT MAC FHb:

— CuTyaumsa no KOMMIEKCHOMY OCBOE-
HWIO0 MOA3EMHOr0 NPOCTPaHcTBea B Poccuu,
K coxaneHuio, neyvansHas.  npobnema,
npexae BCero, B TOM, YTO €C/IM reHepasib-
Hbl€ NNaHbl Pa3BUTKA TOPOAOB CYLLECTBY-
I0T B TOW VN MHOW CTEMEHN KayecTBa
M TOTOBHOCTW, TO reHn1aHOB OCBOEHNA
noa3eMHOro NPOCTPaHCTBa HET HUrAe. Bo
BCSIKOM ciyyae, nHdopmauyeri 0 nosiene-
HUW roe-nMbo Takoro AOKYMEHTA Mbl HE
BnageeM. MNnoTHOCTb NOA3EMHbIX HXE-
HEPHbIX KOMMYHMKALLMIA Jaxe B ropoae
yncneHHocTbio Hacenenns ot 100-150
ThIC. YEIOBEK — 3anpPefesibHas, Npuyem
3a4aCTyt0 HEM3BECTHO VX MECTOMOJIOXE-
Hue. MNonyyaeTcs, YTo MPU HOBOM CTPOU-
TEeNbCTBE NPOoKNaabiBaTb HOBbIE CETU HYX-
HO NnoA y>Xe CyLeCTBYIOLWNMU HUXKHUMN,
4TO AenaeT nx abCoNOTHO HEAOCTYMHLIMM
nns obcnyxunBaHus U pemoHTa. Moato-
My NepPBOOYEPEIHON 3aaa4en SBndeTcs
CpOYHasi 3aMeHa BCeX CTapbiX MOA3EMHbIX
KOMMYHUKauuiA. B aTol CBS3U Npokiaaka
HOBbIX MHXEHEPHbIX ceTein becTpaHLen-
HbIMW METOAAMWN — OJHO U3 BXKHENLLNX
HanpaBfeHU B KOMMIEKCHOM OCBOEHMM
noA3eMHOM0 NPOCTPAHCTBA MEranomcoB.
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KakoBbl Temnbi pa3BuTus 6ec-
TpaHLUEWHOro CTPOUTENbCTBA
KOMMYHUKaLMIA Ha CEroaHSALLIHUIA
OeHb?

FenHagwii Cene3HeB, reHepasibHbli
Anpektop 000 «[Moa3embypcTpOii»,
Buye-npe3ungeHT MAC rHb:

— Temnbl Pa3BUTUA OTPaC/IN 3aBUCAT
0T TOr0, HAaCKONbKO Mbl 6yaemM BOCTpebo-
BaHbl, HACKOJIbKO AMHaAMWKA 3KOHOMUKU
CTpaHbl 6yaeT MHTEHCUBHON, OT 40NN
y4acTuns rocynapcTea B 3ToM BU3HECE.
Ho noka, kK coxaneHuto, Mbl Npeno-
cTaBneHbl camu cebe. A Beab GyHKLMS
rocypapctea — AaTb OU3HECY YeTkne
npaewuia Urpbl, yCTaHOBUTb €AMHbIE
LieHbl, co3aaTh eanHylo denepasbHyto
HOPMATUBHO-TEXHUNYECKYIO JOKYMEH-
Tauuio. |_|O,[],3€MHbIM CTPOUTENIbCTBOM
OOMKHbI 3aHMATbCS NPOGECCUOHabI,
B CBS131 C 3TMM HeobxoamMmo onpege-
JINTb NOPOI BXO4a Ha PbIHOK. Henb3sa
J0onyckaTtb K 3TOMY BUAY OeATENIbHOCTU
nio6ylo KoMnaHuio, KynueLyto 6ypoBoe
obopynoBaHue.

MAC N'Hb co3paet HOpMaTUBHO-
TEXHUYECKYIO JOKYMEHTaumio, paspaba-
ThIBAET €4MHYI0 CUCTEMY LLeHO0Opaso-
BaHUs. PasBe 3TUM A0MKHO 3aHMMATLCS
npodeccrmoHanbHoe coobLlecTso? I1o
d)yHKLI,VIVI cneunann3npoBaHHbIX UHCTU-
TYTOB, LLEHTPOB MO LEeHO0BPa30BaHuIo.
A Halum 3agaun — obcyauTb NepenoBoit
onbIT, 0OMEHATLCH MHEHUAMN, KOHTaK-
TaMU U... CTPOUTb Jablle. Ho noka no-
Jly4aeTcs Tak: KT0, ECNN HE Mbl?

Ha paHHbIi MOMEHT Bbl B CBOEeW
pabote pykoeoacTeyetecb CTO
HOCTPOW 2.27.17-2011, pac-

CKaXuTte 0 Hem noapoodHee.

Cepreii KaBepuH, 3amecTuresns reHe-
pansHoro gaupekropa 000 «CY-91»,
Buue-npe3ugeHT MAC THb:

— lNpPUHAT, HAaKOHEeL,, eANHbIA JOKYMEHT
0N NPOEKTUPOBLLIMKOB M NOAPAAYNKOB
HB. [aHHbIi cTaHAapT NogBoaAnT K
€OVMHOMY 3HaMeHaTeNo NPaKTUYECKINiA
onblT M'HB Ha BCcex aTanax BbINOAHEHUS
paboT 1 BO BCEX 061aCTSAX Er0 NPUMEHE-
HUSA, NCKNoYada Npu 3TOM HakKonmeLLnecsa
npoTMBOPEYHNSA N PA3HOYTEHUSA NPOLUJbIX
net. OH cornacoaH ¢ HauyoHanbHbIM
00beAMHEHEM NMPOEKTNPOBLLNKOB.
Oprako CTO HOCTPOW — a1o He 6onee
4yeM CTaHZaapT opraHM3aLUun, a 3HauuT,
HOpMaTMB PeKOMEeHAATENbHbIN. [TocKonb-
Ky MOpPAA0K B OTPAcav HaM HeobxoaMmMo
HaBOAWTb NMPX MOMOLLIM IOKYMEHTOB
0093aTeNbHOro NnpUMEeHeHns, To Ha
CeFO,D,HﬂUJHVIVI OEeHb accou,maumelh Ha
OCHOBe 3TOro cTaHaapTa paspaboTaHa
BTOpas pegakums MexrocyaapcTBEHHOMO
cBoga npaswi. Ho paboThl, K coXaneHuio,
NPUOCTaHOBNEHbI HA PpefepasibHOM YPOB-
He. Ckopee BCero, Nepuog, OXunaaHus
3araHeTcs 4o koHua 2014 ropga. Tem He
MeHee, cTaHaapT 2.27.17-2011 npuHaT
wecTtblogecsToto CPO. U Mbl paboTaem
ceiyac Hag Tem, 4ToObl U OCTaBLLMECH
opraHm3aumm Takxe yTeepaunm ero. Bot
TOrga 3ToT AOKYMEHT CTaHeT oba3aTenb-
HbIM K MPUMEHEHUIO.
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YueHbiii, GU3HeCMeH,
rocynapcTBeHHblii aestesnb. [po-
¢eccop, 3KC-MUHUCTP UHPPACTPYK-
Typbl M TpaHcnopta Utanum, ocCHO-
Bartesib komnannmn Rocksoil S.P.A.,
6nmxaiiwmnii copatHuk CunbBuo
BepnyckoHu, asTop 6onee 130
Hay4HbIX ny6ankauui, HOMUHaHT
npemun «Yenosek roga B o6nactu
CTPOUTE/IbCTBA» aMEPUKAHCKOIO
XypHana Engineering News-Record.
Bce ato — lbetpo JlyHapay.

Xors naneko He Bce...

B nepsyio oyepensb,

OH co3garesib MOUCTUHE PEBOTIOLU-
OHHOI0 METOAAa TOHHEJIECTPOEHNS
ADECO-RS, 0 KOTOPOM COBCEM He-
AaBHO, HakaHyHe OTKPbITUS COYNH-
ckov Onumnunagbl, nycTb U BKpaTue,
HO YyNOMSIHYJI0 YyTb JIN HE KaXz0e
¢eaepansHoe CMU.

U cBsi3aHo aT0 6bINO

C BBOZOM B 3KCI/TyaTauuio nocsies-
Heli ouepeau [lyonepa KypoptHoro
npocnexTa.

PeLuatoLyyio poss B yCcreLiHo#i npo-
xoake ToHHene NeNe8 n 8a kak pa3
U Cbirpana UTanbsHckas
TEXHOJIOTUS.

A uHaye 6bl He ycnenu. ..

Pepaktop xypHana Peruxa
domuHa, Haxogsch

B kOMaHAupoBke B UTanum,
BCTpeTunach ¢ npogeccopom
Jlynapau. lpeanaraem BHUMaHUIO
yurareneii Hanbosiee MHTEPECHbIE
¢parmeHTbI 3TOrO

3KCKJTI03MBHOIO UHTEPBLIO.

NbETPO JIYHAPM:
«HE TPATbTE BPEMA
HA BECIOJIESHbIE [IEJIA»

— I'-H JlyHapau, Kak U3BECTHO, Ha NYCTOM Me-
CTe HUYero cepbe3HOro He BO3HuKaeT. Hasosurte
npeanocbiiku nosieneHus metroga ADECO-RS?

— CoBpeMEeHHble TEHAEHLUMM NPOEKTUPOBAHNS 1
CTPOUTENHCTBA aBTOMOOMIIBHBIX M KENE3HOLOPOX-
HbIX OpOr 6a3upyIOTCS Ha CTPEMNEHU KO BCe Bonee
aKTVBHOMY UCMOJIb30BAHMIO NOA3EMHOMO NPOCTPaH-
ctBa. Celtvac npv coopyxeHun MacLuTabHbIX 00bek-
TOB TPAHCMOPTHON MHPPACTPYKTYPbI ELLE HA CTaaMn
npeanpoexkTa BHUMATENbHO PacCMaTpUBAIOTCS pas-
NNYyHbIe BapUaHTbl 3aeCTBOBAHNS 3TOr0 pecypca,
0COBEHHO B yCcnoBusx aeduLmTa CBOBOAHOrO MecTa
NS pa3meLLEHNS TPAHCMOPTHLIX KOMMYHMKALMWIA Ha
[IHEBHOI NOBEPXHOCTU, MO0 NPY HANNYUM CIIOXHOMO
penbeda, K NpuMepy ropHbLIX MacC1BOB.

39710 CTano BO3MOXHbIM, B NEPBYIO 04epepb, Mo-

TOMYy, YTO B Te4eHue nocnegHux 40 net 6binm pas-
paboTaHbl HOBblE TEXHONOT MK, KOTOPLIE MNO3BONSIOT
abdeKTUBHEE NCMOSIBL30BATL AAHHOE NPOCTPAHCTBO
[laxe B YCNIOBKSIX CaMblX CllabblX FPYHTOB, NpUYeM
NPOBOAMTL PABOTHI B IOCTATOYHO CXaTble CPOKM U
C BbICOKOV CTEMEHbIO TOYHOCTU 1 6E30MaCHOCTH.
A Begpb IMEHHO 3anpeaesibHbIe PUCKM U TEXHONOrnYe-
CKUNe OrpaHnyeHmns (BKyne ¢ HenomepHbIMU GUHAHCO-
BbIMMW 3aTpaTamMu) 3a4acTylo 3aCTaBsIv 0TKa3blBaTb-
€S OT peanmaaumm CAOXHbIX NOA3EMHbIX PELLEHUIA.

[a, 30ecb 04eHb BAXEH W BbILLEYNOMSIHYThI 9KOHO-
MUWYECKMIN acnekT. NprMeHeHe MHHOBALMIA CHU3WNIO
pacxofbl HA TakOW BMA, CTPOUTENbCTBA MO CPABHEHMIO
C paHee NPUMeHsIEMbIMM TEXHONOTUSIMI 11 NO3BOJU-
N0 NpYAATh NPOLECCY CTPOUTENBCTBA NOA3EMHOIO
COOPYXEHMSI NPOMBILLEHHbIV XapakTep.

Cnepyert Takke yunTbiBaTth 1 cneumduKy Hallen
cTpaHbl. Kak n3sectHo, Tepputopus Utanmm Ha 60%
COCTOMT 13 rOpUCTON MecTHOCTK. U ecnim B Anbnax
rPYHTbI eLLe 6onee-meHee Kpenkue, To B ANEeHHUHaX
WX TaKOBbIMW Ha3BaTb YXe HMKaK HeNb3s. Tak Ha-
3blBaEMbIE TPYAHBIE FPYHTHLI B MPEXHME BPEMEHA
CTaBWM Nepes NPOEKTUPOBLLKAMUN 1 CTPOUTENSMUI
CTOSb Xe TPYAHbIE, NOPOI HEPa3peLLVMbIE 3aAa4N.

B 3T0M1 CBSI3M K COOPYXEHMIO MOA3EMHBIX 0ObLEKTOB B
Takmx YCI0BUSIX NPUOEranm ToNbKO B UCKOYNTESNbHbIX
Cyyasix, YTO 3a4aCTyI0 HAHOCUIO OLLYTVMBIN BPEL,
oKpyxatoLLel cpege. ns pelueHus aTux npobnem

N ONS HANaX1BaHWS YCTOMYMBLIX TPAHCMOPTHBIX
CBSA3el Mex/1y pervioHaMu Mbl Obliiv NPOCTO 00513aHbI
Hay4MTbCS CNPaBNATLCA C AaHHLIMM NpobaeMamu,
NPEAJSIOXUTb HOBBIE PELLEHNS.

B Wtanun HakonneHsl 6oratble Tpaamummn B chepe
OCBOEHWSA NOA3EMHOr0 NpocTpaHcTaa. JloctatouHo
cKkasaTb, YTO NePBble 4OCTATOYHO MPOTSAXEHHbIE
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TOHHENW B MMPOBOW NPaKTNKe Oblsiv MOCTPOEHbI
3[1eCb elLLle BO BTOPO nonosuHe XIX Beka. Tak 410
HauYHaM Mbl AEACTBUTENBHO AANEKO HE Ha MYCTOM
mecTe. [pocTo BpemMs NoTpedoBano 0T HaC MNPUHLIM-
nManbHO NHOIO Noaxoaa K TOHHeNeCTPOEHUIO.

— BbICTpPO 1M yaanocb f00UTLCSA NOHMMAaHUS
NPOEKTUPOBLUMKOB U cTpouTenen?

— Hapo ckasartb, uto B Utanuu, a Takke B AB-
cTpum 1 OpaHumn, 00 onpeneneHHoro MoMeHTa
paboTanu 0aMHaKoBO — M0 HOBOABCTPUACKOMY
metoay (NATM). HecmoTpsi Ha HEKOPPEKTHOCTL 3a-
JOXEHHBIX B €r0 OCHOBY Hay4HbIX TEOPWIA, AAHHbIN
METOZ, Ha MPOTSHKEHUN HECKOBbKMX OECATUIETUI
YCMELIHO MPUMEHSNCS — B CPABHUTESIbHO NPOCTbLIX
YCNOBUSX — B OCHOBHOM M3-3a OTCYTCTBUS anbTep-
HaTMBHbIX TEXHONOT M. CneayeT BCe Xe OTMETUTD,
4TO B C/IOXHbIX YCn0BusX npumeHeHne NATM yacTo
3aKaH4MBaNOCh Heyaa4en 1 NPUBOANNO K TAXENbIM
nocneacTBUsM.

Korpna xe B pe3ynbTaTe goaroro npouecca npob u
OLUMBOK, CNOXHENLLINX SKCNEPUMEHTOB 1 PacHeToB
nosisuncs meton, ADECO-RS, Havanca TpyaHbIii 1 60-
NEe3HEHHBIN Nepros, CioMa CTepeoTUnoB U NEPECMO-
TPa KOHLENUMN NPOEKTUPOBaHMS. B KOHEYHOM cyeTe
noruka u Hayka Bo3obnagany, 1 c atoro MOMeHTa
Havasncs nepmnog, akTMBHOIO COTPYAHNYECTBA C PALOM
YYPEXAEHWIA, HANpPaBNEHHbIN HA Pa3BUTUE U BHE-
apenve metoga ADECO. Mpnunta nobeabl ADECO
COCTOWT B €ro yCrneLHOM NPUMEHEHNI; HaM YOanoCb
nokasaTb, 4TO UCMOJIb30BaHNE 3TON TEXHONOMNM AAET
BbIUIPbILL BO BPEMEHW, CHXAET CTOMMOCTb U MOBbI-
LuaeT 6e30MacHOCTb.

BHenpeHne HOBOro Metoda noTpeboBano pelLle-
HUSI ellle OJIHOW 3ada4n — pa3paboTKM U NPOU3BOI-
CTBa LLeNI0N IMHENKM HOBOr0 CMELLMann3MpoBaHHOro
obopynoBaHus ana apdeKTMBHOroO 3aKpensieHns
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rpyHTa. U ¢ Hel Takxe yaanoch CnpaBuTbCs — ce-
roAHS CO3[aHHbIE NPON3BOACTBEHHbBIE MOLLHOCTH
CNOCO6HbI YA0BNETBOPUTL UMEIOLLMIACS CMIPOC B TOM
yuncne 1 NOToMy, YTO 0060pYLOBaHME, MCMONb3YEMOE
ON1s CTpoUTENbCTBA TOHHeNen metoaom ADECO,
nepeLuno B paspsag ctaHaapTHelx. Cenvac Bce
KpynHble NoApsaYnKy paboTaloT Mo HaLler TEXHONO-
TN W BMOJTHE YCMELLHO COOPYXAIOT Camble CNOXHbIE
noA3eMHble 0ObEKTHI.

CoBceM HeaBHO, K NPUMMEPY, HaYanack peanu-
3auMsa O4€Hb MHTEPECHOTO U CTPaTerniecky Bax-
HOr0 Ansi TPAHCNOPTHOM cucTeMbl Mitanum npoekra
BbICOKOCKOPOCTHOM (300 KM/4) Xene3Hoin goporu
MunaH — 'eHysa npoTsxkeHHoCTbIo 6onee 100 km,
13 KOTOPbIX MOYTV NONOBUHA — 47 KM — npovgeT
nopa 3emnei. TOHHEeNb NepeceyeT 30HY TEKTOHU-
4ECKOro KOHTaKTa MexXay ropHbIMy MaccuBamu
Anbn 1 ANeHHWH. Mbl 8OSIXXHbI PELUNTb CIOXHYIO
NHXEHEePHO-TEXHUYECKYIO 1 Hay4HYI0 3adady. Bce
paboTbl MO NAaHY A0XHbI ObITb BbINONIHEHLI MEHEE,
yeM 3a 8 neT. YBEPEH, 4TO YNOXUTLCS B CTOJb CXa-
Tble CPOKM MOMOXET MMEHHO NPUMEeHeHe MeToaa
ADECO-RS.

JlomkeH cka3aTb, YTO Mbl MPMBLIKSIN K TaKUM
CNOXHbIM NpoekTam. 10 NPOTHXEHHOCTU TOHHENEN
UTanus 3aHumaeT nepsoe MecTo B EBpore.

— Kakoii u3 y)xe NnocTpOeHHbIX 06bEKTOB Bbl Obl
MOru Ha3BaTb Haunbonee NnpumeyaTenbHbIM?

— Y Hac eCcTb MHOFO CJTOXHbIX M UIHTEPECHBIX NPO-
€KTOB, KOTOpbIE 51 Obl HA3Ba «NOBOPOTHbIMU» . OfWH
13 HUX — 3TO, 6E3YCNOBHO, BbICOKOCKOPOCTHAS Xe-
Ne3HOA0POXHas MarucTpans bonoHbs — dnopeH-
ums onavHoi 96 kM. dakTuyeckn 3To OAUH TOHHEb
C HEBONbLUMMM, BbIXOAAWMMMU HA MOBEPXHOCTb,
yyactkamu. Hap, co3naHvwem TOHHENS TPYOMIUCh
okono 5000 4enoBek, Tak 4TO OPraHU3aLMOHHYIO



CTOPOHY NPOEKTa TOXE MOXHO Ha3BaTb YHUKAbHOM.
Mpoxofka Benacb 0AHOBPEMEHHO COPOKA 3a60sMK.

MoMUMO caMOro NPOTSXKEHHOMO B MUPE, OH eLLe,
NMo MOEMY MHEHWIO, 1 HANCIOXHENLLWIA: Nepecekae-
MbIli MACCVB COCTOSI 13 CNabblX U YaCTO MEHSIIO-
LLIMXCS FPYHTOB, a FyB1HA 3aN10XEHNS UBMEHANACH
OT HECKOMbKUX A0 560 MeTpoB. B nofo6HbIx 06-
CTOSITE/IbCTBAX OYEHb BAXHO YETKO OTCNEXMBATbL
N3MEHEHNS CUTYaLMK; HedOCTaTOK BHUMAHMWS K
NMOBEAEHMI0 MAacCMBa MOXET NPUBECTU K TSXKESbIM
nocneacTBUsM.

— TyT BaM, KaK rOBOPSIT Y Hac, 1 KapTbl B pyKu!
Bepnb a66peBunatypa ADECO nepeBoautce Ha
PYCCKMIA A3bIK, KaK «aHann3 ynpaensieMbix pe-
dopmaumii B rpyHTax»...

— 91 HecnpocTa NpMBEN 3Ty XENE3HOL0POXHYIO
JINHMIO B NPUMEP — UMEHHO 3[eCb METOZ, Mpo-
LLIEN caMOe CepPbE3HOE UCMbITaHWe U fokasan
CBOIO MOJIHYI0 COCTOATENBHOCTL. IMEHHO NO3TOMY
TOHHenNb 1 Bbln NOCTPOEH Tak BLICTPO — BCEro 3a
8 net. [Insi cTONb NPOTSIXEHHOr0 06BLEKTA, Aa eLle
NOCTPOEHHOrO B MPEAEbHO CIOXHbIX FE0N0ru-
4eCKUX YCNOBUAX, — 3TO KpariHe Masblil CPOK. B
aTom npoekTe ADECO nokasan cBoio apdekTus-
HOCTb W HAAEXHOCTb.

Y70 Xe kacaeTca ynpaBneHus gedopmaumuamu,
TO 9TO ABNSAETCA CYyTbio MeToAa. OHM JOMXKHBI
ObITb MOCTOSIHHO KOHTPOAMPYeMbIMU. MeTon,
onepexaroLlero MOHMTOPUHra BOBPEMS JaeT
MOHSATb, Y4TO NPUBANXAETCS KPUTUYECKUIA NOPOr
fedopMaunmn, Ny MeHs eCcTb JOCTaTO4HO BPEME-
HW, YTOObI NPEANPUHATL ONPeLeNieHHbIe Mepbl Mo
obecneyeHmnio 6€30NacCHOCTU NIOAEN N CoXpaH-
HOCTM COOpYXeHuns B LenoM. CnedyeT ckasars,
4TO NS TOro 4To6bl METOA, NPOSIBUA CBOIO 3-
HEKTUBHOCTb, HEOOXOAUMO HEYKOCHUTENIbHOE
cobnoaeHne ero NpaBma BCEMU y4acTHUKAMU
CTPOUTENLHOMO Npouecca. Mbl NPOA4ONIXAEM YCO-
BeplueHcTBOBaThL TexHonoruio ADECO, nocTosiHHO
BKJIOYAs B €€ apCeHan HOBENLINe CPeaCcTBa U
cnocobbl yNpaBneHUS N «AnarHo3a».

Cuctema ADECO nossonset onTMMmn3npoBatb
CTPOUTESIbHBIN NPOLLECC NYTEM MOCTOSHHOIO
OTCNEeXUBAHUS peakLn MaccrBa Ha Npoxos-

Ky. MMeHHO Bnarogaps 370l 0COBEHHOCTH Mbl
CYMENu CNPaBuUTbCA U C MOUCTUHE CNIOXHON 3a-
Hadeli npoxoakm ToHHene NeNe 8 n 8a lybnepa
KypopTHoro npocnekta B Couun, KOTOPYIO HYXHO
6bI10 pelwnTb B KpaTyanwme cpokn. Mbl pagbl,
4TO B 3TOM Yycnexe Poccuiickoii Pepepaumm ecTb
1 Hawa vactuua — meton ADECO.

— UtanbaHckuii pebioT B Poccuun okasancs
AEeNCTBUTENIbHO yCneLwHbIM. A Kak Bbl 3€Cb
okasanucb?

— Hac npurnacmnum, Tak kak NpoXoaKy TOHHEeNen
NeNe 8 1 8a [lybnepa KypopTHOro npocnekTa HyxHO
6b1710 OCYLLECTBUTbL B 04€Hb CXaTble CPOKU (OKOS0
[BYX JIET) M B O4EHb HENPOCTbIX FE0IOMMYECKINX YCNO-
BUsX. Kpome Toro, ceyeHme npoxoaxm Obino o4eHb
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BOMbLUMM, U HYXHO BbIIO NPEANOXMUTb TaKYIO allb-
TepHaTuy NATM, koTopas no3sonunna Gbl yCrnewHo
BbINOJIHATb NPOEKT B YCTAHOB/IEHHbLIE CPOKM.

MpuLinock, KOHEYHO, CNOXHO, 1, B NEPBYIO O4epeb,
13-32 CYLLECTBEHHbBIX PACXOXAEHWUI B HOPMATUBHOM
6a3e ABYX CTpaH, pasnnumnii B NOPsAKe Cornacosa-
HMS NPoekToB. K nprumepy, ypoBEHb re0nornyeckomn
HeonpeneneHHOCTH, 3aI0KEHHBIV B MPOLLEaLni
3KCMepPTU3Y NPOEKT, BblN 04EHb BLICOK, M MO3TOMY Ham
Heobxoamma 6bi1a  rMbKOCTb B MPUMEHEHWMN TEXHOSIO-
rmn. U 30ecb Ham CyLLECTBEHHO NOMOT/1a NOAAEPXKa
pykoBoacTea Pocaetonopa n ®KY ACL «HepHomo-
pbe», MO3BOIMBLLAS MPUMUPUTL CNOXHbLIE POCCUIACKME
npoueaypsl ¢ metogom ADECO.

— HecmoTpst Ha HOpMaTUBHbIE PAa3HOYTEHUS,
nnaHupyeTe N1 Bbl U B JaNibHelweM paboTaTth B
Poccuun?

— B 5TOM OTHOLLEHWM 91 6OSILLLIO ONTUMUCT.

C Moell TOUKM 3peHunst, pycCcKkmne — nparmMaTuyHble
0ON, MHOTME U3 KOTOPbIX NPEKPACHO MOHANN
3hHEKTMBHOCTb METOAA, NEPCMNEKTUBLI €ro Npu-
MeHeHus. M 3To KacaeTcs He TONbKO CneumnanucToB-
NPakTUKOB, HO U NPEACTABUTENEN HAYKN U BbICLUEN
wkonbl. Cnosom, Poccus B 60sbLLEN CTENEHU, HEXE-
NN gpyrve CTpaHbl, FoTOBa K OCBOEHMIO HOBLIX AN,
WHHOBALIMOHHbIX TEXHOJIOTUIA.

Y70 Xe KacaeTcst pacxoXaeHWi B HOPMATUBHO-
TexHu4yeckoli 6a3e, To Ham, eCTECTBEHHO, XOTEI0Chb
6bl, YTOObI ObIT CAENaH LWar K BKIIOYEHUI0 MeToaa
ADECO B poccuiickyio HopmaTuBHYIO 6asy.

MbI NOHNMAaEM, H4TO U3MEHUTb NOAX0A, K MPOEKTUPO-
BaHWIO U CTPOUTENLCTBY NOA3EMHbIX COOPYXEHUIA —
He MPOCTO; 3TOT NYTb Mbl B CBOE BPEMS MPOLLIN B
NTanum n, nymaeTcs, 4TO B BaLLen cTpaHe npv nog-
OEpXKe COOTBETCTBYIOLLMX CTPYKTYP OH 3aBEPLUNTCS
3HaYUTENBHO BLICTPEE.

— B HacTosilee Bpems B MockBe naet wm-
pokoMacluTabHoe CTPOUTENIbCTBO METPOMNO-
nuteHa. CaHkrt-lMeTepOypr Taoke 3asBUN O
HapalwBaHuu TemMnoB pa6ot. MpuMmeHum v B
meTpocTpoeHumn meton ADECO?

— 3peck Heobx0aMMOo HebObLLIOE NosAcHeHue. Mo
KaKOM-TO NPUYMHE CNOXMNIOCH OLLIMBOYHOE MHEHME,
4TO rNaBHOE NPEVMYLLIECTBO MeToAa — NPOXo[-

Ka TOHHENA Ha NosiHoe ceveHune. [eno He B 3TOM.
ADECO — 310 KOHLenums, ocHoBaHHasi Ha MOCTO-
SIHHOM [Manore ¢ OKPyXaloLWwyM MacCcuBoM, 3TO
cucTema, AaLas BO3MOXHOCTb NoJy4aTb U aHanm-
31poBaThb ncxoadLune ot Hero CUrHabl. N He BaXHO,
KakvMM cnocobom 3aTemM OCYLLECTBASIETCS NPOXoAKa
(3kckaBaToOpOM, UMTOM), — 30€ECh YXe Bbi6op 3a
NPOEKTUPOBLUNKOM.

— A Kakue HOBble uaeu No NPUMEHEHUI0 MeTo-
na ADECO Bbl MOXeTe Ha3BaTb?

— Ceityac g o4eHb yBeYeH NPOEeKTOM NoA3eMHbIX
aTOMHbIX 3/IEKTPOCTaHLMIA. 9 yxe caenan npeano-
XeHne Npe3naeHTy Ynnm o COOpYXEeHUN HECKOMbKIX
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nonobHbix ASC. Y6exaeH, 4To Takoe peLleHne
MOBbLICUT 6€30MaCHOCTb UCMONb30BaHNS aTOMHOM
3Heprum B Mupe.

— I'-H JlyHapau, Bbl — OYEHb 3aHATON YeNoBeK.
MNoaenutech cekpeToMm: KaK ycnesaete cnpas-
NATbCA C MHOFOYUCIEHHbIMY Aenamn?

— CrapaioCb N0 MakCMMyMy M0A0TBOPHO UC-
NoNb30BATb BPEMSA, HE pacnbliAACh Ha GecnoneaHble
aena. anI 9TOM Ba>XKHO, Kak roBOpUTCA, HE TOJIbKO
KOIM4eCTBO BPEMEHN, HO 1 ero Ka4eCTBO: €CJIN Thbl
BK/IaAbIBaeLLb B paboTy Ayuly 1 cepaue, To 'y Tebs Bce
NoJy4NTCH.

Korpa st 6611 MMHUCTPOM, MOW COTPYAHMKN 4acTo
XanoBaJIMCb Ha HANPSHXXEHHBIN rpaduK. Y HUX NPOCTO
He OblSI0 BpEMEHW, KOTOPOE MOXHO ObIN0 Obl NOTEPSATD.

— Bonblioe cnacu6o, r-H JlyHapau, 3a 10, 4TO
Bbl CymMenu yaenuTtb Bpems ansa 6eceppl. XXena-
€M BaM yZia4un BO BCEX HaYMHaAHUSX, 340POBbS
v TBOpuYeckoro pgonronetus! Cnacn6o 3a Baw
BKJ1ag, B HayKy U NPaKTUKY TOHHENIECTPOEHMUSI.
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Uomo di scienza, uomo di affari, uomo
di governo, professore, ex-ministro
delle infrastrutture e trasporti italiano
(periodo 2001-2006), fondatore della
societa’ “Rocksoil S.pa, efficace
collaboratore Berlusconi, autore

di oltre 130 articoli nel settore del
sotterraneo, premiato

“Man of the Year in the construction
field” della rivista americana
“Engineering News Record”.

Tutto questo e’ Pietro Lunardi.

In realta lui @ molto di piu’...

E’ ideatore di un metodo veramente
rivoluzionario nel settore del tunneling
definito“ADECO RS”; un metodo che
poco tempo fa, alla vigilia dei Giochi
Olimpici a Soci, é stato menzionato
quasi in ogni edizione della stampa
federale russa. Questa attenzione e’
legata all’avvio dell’'ultimo tratto del
Dubler Kurortnogo Prospecta. Il fattore
di vitale importanza per la buona
riuscita dello scavo delle gallerie N8,
No8a e’ stato esattamente la tecnologia
italiana. Altrimenti non saremmo
riusciti a completare in tempo...

In questi giorni di febbraio I’ editrice

la Signora Regina Fomina essendo

in Italia ha incontrato il Professore
Lunardi. Presentiamo ai nostri lettori

i frammenti piu’ interessanti di questa
intervista esclusiva.

PIETRO LUNARDI:
"NON PERDETE TEMPO
IN COSE INUTILIP

— Signor Lunardi, come e’noto niente
nasce dal nulla. Puo’ ricordarci per favore
quali sono state le premesse del metodo
ADECO-RS?

— | trend moderni della progettazione e
costruzione delle strade automobilistiche
e delle ferrovie evidenziano la crescita
dell’'uso dello spazio sotterraneo. Ora
nei grandi progetti delle infrastrutture
sotterranee, ancora in sede pre-progettuale,
con particolare attenzione si studiano delle
soluzioni alternative dell’'uso razionale di
questa risorsa, specialmente per lo scarso
spazio libero in superficie come anche per
un attraversamento complicato in montagna.

Negli ultimi 40 anni abbiamo sviluppato
nuove tecnologie che hanno permesso
di utilizzare gli spazi sotterrannei anche
in materiali con scarse caratteristiche
geotecniche in tempi brevi ed in sicurezza
e grande cura. Molti anni fa i rischi erano
altissimi: questi, insieme alle limitazioni
tecnologiche (ed agli alti costi), indussero a
rifiutare soluzioni sotterrannee utilizzate ai
tempi e cercare nuove soluzioni.

Ovviamente I' aspetto economico ha
avuto un grande ruolo nella fase di ricerca
e sperimentazione. Le innovazioni hanno
abbassato i costi nei confronti con i
metodi precedenti ed hanno reso possibile
industrializzare il processo di scavo.

E’ necessario anche tenere presente le
particolarita’ della conformazione del nostro
paese. Come €’ noto I'ltalia per il 60% €’
un paese montagnoso. E se nelle Alpi i
terreni sono sono resistenti resistenti, negli
Appennini invece la situazione s'’inverte. In
passato l'attraversamento dei terreni “difficili”
ha creato problemi di notevole entita, spesso
non risolvibili e comunque con costi e tempi
inaccettabili. In questi casi si & stati costretti
ad optare per un opera in superficie piuttosto
che in sotterraneo con impatti ambientali
notevolissimi. Per risolvere i problemi
sopramenzionati e collegare efficaciemente
le varie parti dell'ltalia abbiamo dovuto
studiare soluzioni innovative.

Detto questo va precisato che I’ ltalia
e’ un paese che tradizionalmente ha
sempre sviluppato per necessita lo spazio
sotterraneo. Basti ricordare che i primi tunnel
pit importanti al mondo per lunghezza sono

stati costruiti nel nostro paese gia nella
seconda parte del XIX secolo; abbiamo
messo a frutto tutta la nostra esperienza e
studiato un nuovo approccio.

— Quanto tempo avete impiegato per
convincere i progettisi e i costruttori ad
adottare questa nuova tecnologia?

— In passato Italia, Austria, Francia
e Svizzera approcciavano lo scavo in
sotterraneo allo stesso modo, ovvero
mediante il NATM. Malgrado la mancata
correttezza dell'inquadramento scientifico,
questo metodo fu applicato anche con
successo in condizioni relativamente facili
ed é stato usato per decine di anni, per
il semplice motivo che non esistevano
tecnologie alternative; va detto che nelle
condizioni piu difficoltose spesso la
costruzione con il NATM ha anche portato a
grandi disastri ed incidenti.

Successivamente, dopo un lungo
processo di tentativi, di errori e successi,
per mezzo di elaborati esperimenti e calcoli
molto complessi €& nato il metodo ADECO-
RS. In quegli anni & cominciato un lungo
percorso di demolizione degli sterotipi
relativi all'approccio progettuale; alla fine la
logica e la scienza hanno vinto e dal quel
momento in poi tutte le amministrazioni
hanno iniziato a lavorare a stretto
contatto con noi affinche fosse sviluppato
adeguatamente il metodo ADECO-RS.

[I' motivo per cui il metodo ha vinto €’ la
pratica applicativa: siamo riusciti a far
vedere i vantaggi della tecnologia proposta
in termini di tempi, costi e sicurezza.

La conseguenza primaria
dellintroduzione del nuovo approccio
e stato lo sviluppo e la produzione di
apposite attrezzature e macchinari atti a
consolidare il terreno efficaciemente; oggi
i fornitori possono soddisfare le domande
del mercato in quanto le attrezzature per
il tunneling secondo il metodo ADECO
sono diventate uno standard. Oggi, tutte
le grandi imprese di costruzione usano la
nostra tecnologia e realizzano opere molto
complesse.

Attualmente, stiamo realizzando un
progetto molto interessante e d'importanza
strategica per ['ltalia: il collegamento
ferroviario Alta Velocita/Alta Capacita fra
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Milano e Genova. Il tracciato € quasi tutto
in sotterraneo per un totale di circa 100 km
di tunnel. | tunnel attraversano il contatto
tettonico fra la catena montuosa delle Alpi e
degli Appennini. Una sfida ingegneristica di
rilevante importanza anche scientifica. Tutti
i lavori dovranno essere completati in meno
di 8 anni. Sono convinto che il metodo
ADECO-RS permettera’ di realizzare
quest'importante e grandiosa opera entro i
tempi previsti.

Siamo abiutati a progetti cosi complessi;
lltalia, come gia detto, & uno dei paesi con
maggiore estensione di tunnel al mondo.

— Fra tutti i progetti da Lei realizzati
quale é, secondo il suo parere, il piu’
rilevante?

— Esistono molti progetti interessanti
che sono stati sfide e direi delle pietre
miliari nella storia del tunnel. Uno di questi
e sicuramente la tratta ferroviaria ad
Alta Velocita fra Bologna e Firenze; un
tracciato di circa 96 km praticamente tutto in
sotterraneo. Quest'opera ha coinvolto circa
5000 persone e la complessita organizzativa
di un lavoro del genere non hanno pari.
Abbiamo lavorato con oltre 40 fronti di scavo
in contemporanea.

Questo sistema di tunnel €” uno di piu’
complicati mai realizzati nella storia: dal
punto di vista geologico abbiamo dovuto
affrontare I'attraversamento di terreni con
scarse caratteristiche geotecniche e con
ricoprimenti del tunnel variabili dai pochi
metri a oltre 560 metri. In questi casi i
problemi che si possono incontrare, se non
adeguatamente controllati, possono avere
conseguenze disastrose.

— Da come parla sembra che questo
progetto fosse perfettamente adatto per
'uso del’ADECO-RS che si decifra come
Analisi delle Deformazioni Controllate
nelle rocce e nei suoli...

— Ho apposittamente fatto 'esempio
della Bologna-Firenze : qui il metodo ha
passato I esame piu’ serio ed ha provato la
sua completa applicabilita’. |l ristretto tempo
realizzativo (meno di 8 anni) in condizioni
geologiche complesse ¢ stato banco di
prova del nostro sistema. E 'TADECO ha
dimostrato la sua piena efficienza portando
a termine i suoi obbiettivi con successo.

Parlando di “deformazioni controllate”,
devo dire che questo e’ 'essenza del
metodo ADECO. Mediante il monitoraggio
messo a punto proprio per indagare il
comportamento del terreno in anticipo
rispetto a quando sara scavato possiamo
definire se il terreno si stia avvicinando alla
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sogla critica; a questo punto abbiamo tempo
per prendere tutte misure necessarie per
garantire la sicurezza del personale e per
evitare danni alle opera e ritardi sui lavori.

Dobbiamo pero dire che affinché il metodo
sia efficace € necessario che tutte le figure
coinvolte nel processo costruttivo adottino
esattamente tutti i criteri imposti dal metodo; in
questi anni stiamo migliorando ulteriormente
I'efficacia del sistema ADECO utilizzando
sempre le pit recenti tecnologie di controllo e
diagnosi presenti nel campo scientifico.

Il sistema ADECO permette di ottimizzare
i processi costruttivi mediante una continua
verifica fra “azione e reazione del terreno”.

Questa & stata la chiave vincente per la
realizzazione delle gallerie Ne8, Ne8a del
Dubler Kurortnogo Prospecta a Soci. Un
progetto complicatissimo, da realizzare
in tempi brevissimi. Una sfida che la
Federazione Russa ha vinto grazie anche
all'utilizzo di questo sistema.

— L’esordio del sistema ADECO in
Russia é stato quindi un successo!
Come siete arrivati a Soci?

— Ci hanno invitato perché lo scavo
dei tunnel 8-8a doveva essere realizzato
in tempi strettissimi (circa due anni) e
sotto condizioni geologiche fra le piu
difficili esistenti. Inoltre le dimensioni di
scavo erano eccezionali ed il tracciato
sottopassava moltissime preesistenze di
superficie.

Devo dire che non e’ stato facile
introdurre il metodo ADECO innanzitutto
per le differenze normative di due paesi che
male si conciliano con la flessibilita insita del
metodo. Ad esempio il livello di incertezza
geologica del progetto passato 'espertise
era altissimo e quindi avevamo bisogno di
flessibilita nell'utilizzo delle tecnologie. In
questo aspetto ¢ stato fondamentale il ruolo
del’'amministrazione della RosAvtoDor e
del committente — FKU DSD “Cernomorye”
che hanno, con grande apertura mentale,
permesso di conciliare i complicati iter
burocratici russi con il metodo ADECO.

— Avate intenzione di continuare
lavorare in Russia malgrado i problemi
legati alle normative russe?

— Sono un grande ottimista. Dal
mio punto di vista i russi sono la gente
pragmatica; molti hanno percipito I'efficaccia
del metodo e le prospettive dell'applicazione.
Questo riguarda non solo tecnici, ma anche
rappresentanti delle universita’ e della
scienza. Credo che nei confronti di altri paesi
la Russia €’ piu’ aperta all'adozione di idee
nuove e tecnologie innovative.
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Per quanto riguarda le differenze nelle
normative, noi ci auguriamo che il Governo
faccia un passo verso il futuro includendo
'TADECO negli standard russi.

Siamo consapevoli che il cambio di
approccio alla progettazione in sotterraneo
sia un passo complesso; anche in ltalia,

a suo tempo, abbiamo avuto un lungo
percorso da fare ma sono convinto che il
Russia sara molto piu breve

— Attualmente a Mosca va avanti
la costruzione in grande scala della
metropolitana urbana. Anche San
Pietroburgo ha dichiarato le sue
intenzioni di velocizzare la costruzione
di metropolitana. Vorrei chedervi se
il metodo ADECO e’ applicabile alla
costruzione di una metropolitana?

— Qui vorrei spiegare una cosa. Per
qualche motivo esiste un’opinione sbagliata
che il principale vantaggio del’ADECO
sia lo scavo in piena sezione. Non ¢’
questo il punto. ADECO prima di tutto
€’ un approccio di dialogo continuo con
'ammasso attraversato; e’ il sistema che
permette ricevere ed interpretare i segnali
che invia 'ammasso. Quindi €’ applicabile a
qualsiasi tecnologia di scavo (tradizionale,
meccanizzato).

— E quali nuove idee dell’applicazione
del’ADECO avete?

— In questi mesi ho proposto al
Presidente del Chile di realizzare alcune
centrali nucleari per la produzione di
energia elettrica; sono convinto che questa
idea alzera definitivamente il livello di
sicurezza nell’'utilizzo del nucleare.

— Signor Lunardi, lei e’ una persona
molto occupata. Potrebbe spiegarci il
segreto di come riuscite conciliare i
vostri numerosi impegni?

— Massimizzo il mio tempo non
disperdendo energie in cose inutili. Utilizzo
il tempo dando importanza alla qualita del
tempo stesso; bisogna mettere I'anima
in quello che si fa per ottenere i risultati
aspettati.

Quando svolgevo le funzioni di ministro
i miei collaboratori si lamentavano spesso
per gli orari che facevo far loro. Non c’era
tempo da perdere.

— Grazie Signor Lunardi per la vostra
disponibilita’ e chiarezza. Vi auguro il
raggiungimento di nuovi traguardi e
grazie per il contributo che avete dato al
mondo scientifico.
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MoaroToBuna
VHHa BETPOBA

Moxanyii, y UTanum He 6bINI0 MHOIO NYTH, KaK CTaTb POANHOI HOBbIX TEXHONIOMIA B 00/1aCTH TOHHEe-
cTpoeHus. bes aToro He yaanoch 6bl NOCTPONTb PA3BETBIEHHYIO CETb XEIe3HbIX M aBTOMOOUIbHBIX
JA10pOr B ropHbIX cuctemax AneHHuH n Anbin.

Ecnu cnoxutb AnnHbI BCEX UTANbSHCKNX TOHHENe! — XeNe3HOA0POXHbIX, aBTOMOOU/IbHBIX, TEXHO-
Jlornyeckux, — T0 06Lyas X NPOTsHKEHHOCTb nNpeBbicuT 5000 KM, 4YTO BbIABUraeT Ty CTPaHy

B peifiTuHre TOHHeIeCTPOeHNs Ha nepBoe mecTo B EBpone.

bonee Tpuguyatu net Ha3aa utanbsHckui npogeccop lMbetpo JlyHapav npesioXun NPUHLNNNAIbHO
HOBBIIi MOAX0A K rOPHOMPOX0A4YECKUM paboTam. B 0CHOBY ero TeXHOM0rum 3a10XKeH NPUHLMI TaK Ha-
3bIBaeMoii 00paTHON CBSI3M — Anasiora ¢ OKPYXaroLum ropHsiM maccuBom. [ins 3HakomcTea c nepe-
JA0BbIM OIbITOM 10 MPUrAIALLEHNIO BO3r1aB/seMoli r-Hom JlyHapan npoekTHoi komnaHum Rocksoil
S.p.A. 5 oTnpaBunace Ha ANeHHUHCKWIA NOTYOCTPOB, FA€ MHE YAanoCh CBOUMMU rN1a3aMu YBULETb,

B KaKux yc/10BUsIX paboTaloT UTanbsHCKUE TOHHENbLUMKM U KaK OpraHu3oBaHa ux pabora.

MOA3EMHBIE FTOPU30HTbI Ne1. Anpens/2014
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[Ouanor ¢ rpyHTOM

MpenLwecTByOLLMI HOBOABCTPUCKMIA METOL, TPa-
JVUMOHHO paccMaTpmBan CTaTUKy TOHHENS CKITIoUM-
TESIbHO KaK MI0CKYI0 (OBYMEPHYIO) 3a4a4y, U BCE BHU-
MaH1e COCPEAOTOUMBANOCH TOMBKO HA KOHBEPrEHLMM
BbIpaboTku. C TOUKM 3PEHUS NTOTWKW, ECTECTBEHHO
06bABUTL NPUYMHON BO3AENCTBIE, OKa3biBAEMOE Ha
cpeny, a CNeACTBMEM — BbI3BaHHbIN 3TUM AENCTBNEM
0edOopMaLMOHHLIA OTBET, U OFPaHUYUTLCS U3y4e-
HVMEM CEYEHNS TOHHENS. TanbsHCKUIA Xe MeTon,
ADECO-RS npuH1MaeT BO BHMaHWe TPETbE N3Mepe-
HVe — NPOJO0JILHOE HarnpaBfieHne BbipaboTku. B aToi
CBSA31 A9 0603HaYEHNS HEKOTOPOro 06beMA rPyHTa,
HaxoasLuerocs snepenmn nba 3abos (Ha paccTosHUK,
COMOCTaBUMOM C AINAMETPOM TOHHENS) B 00Mx0[,
BBE[1eH HOBbIN TEPMUH — AP0 3a00S.

CyTb MeTOAA B TOM, 4TO HA OCHOBAHMM PE3yNbTaToB
MOHWTOPWHra (MCCnefoBaHNs NOBEAEHNS FOPHOMO
MaccuBa B MPOLLECCE ero pa3paboTku) npeanaraeTcs
Liesblil KOMNAEKC MPEBEHTUBHBLIX MEP M MEPOMPUSI-
TUIA MO YKPenneHwio aapa 3abos ( apMUpoBaHme
CTEeKNOBOMIOKOHHLIMU TPYOKaMM) 1 HELOMYLLEHNIO
NPEBbILLEHNS NPEAENbHO A0NYCTUMbIX AehOpMaLINiA.
OTa TEXHONOMMS C YCNEXOM MOXET NMPUMEHSITLCS NMPK
nobom cnocobe Npoxoaku, HoO 0COBEHHO akTyasb-

Ha Ans paboThbl B YCNOBUSIX CNAbbIX rOPHbIX NOPOS,
XapakTepHbIX, B YACTHOCTM, AJ1S ANEHHUH.

ABTOp MeTo1a, PYKOBOACTBYACh MEAULIMHCKUM
NPUHLMMOM «HE HaBPEAW», HE Cy4aiiHO UCMONb3YeT
MEAVLMHCKYIO TEPMUHONOMMIO. MIM KOHLLENTYanbHO
onpeneneHbl TPY OCHOBHbIX MOIOXEHUS:

Oran ob6cnenosamms. TNPOEKTUPOBLLMK Onpeae-
NSeT reoOMexaHN4eCckmne CBOMCTBA NEPECEKAEMOro
MaccuBa.

Oran anarHo3a. Ha 0CHOBaHMM AaHHbIX, TOHHESb
pa3bu1BaETCSs Ha y4acTKu C OQHOPOAHBIM
HanpsHXeHHO-AebOPMaLMOHHBIM NOBEAEHNEM,
nocre Yero onpeaensioTcs AeTanam BO3MOXHOro
pa3sutna gedopmaLmin 1 TUnbl HArPy30K, BbI3BAHHbIX
MPOXOOKOW.

Oran Tepanum. IHXeHep-NpoeKTUPOBLUYK Ha
OCHOBE MPOrHO30B PELLUAET, KaKkoW BUL, YAEPXKNBAHNS
6onee npuemnem (onepexatoLlee nnm 0bbI4HOE
YAEPXMBAHUE) 1 4TO 3a OMepaumn cneayeT Bbinon-
HWTb B YCNOBUSIX BblAESIEHHBIX KATErOPUIA MOBEAEHNS,
4T06bI MOHOCTHIO CTAOUAM3NPOBATL TOHHENBHYIO
BbIpaboTKy. Ha npakTuke 310 03Ha4aeT COCTABNEHNE
Habopa TMMOBbIX NPOAOJIbHbIX U MOMNEPEYHBIX CEYEHWIA
1 pacyeT nx 9GPEKTUBHOCTM MaTEMATUYECKNMU
MeTodaMM.

lMpoLLecC CTPOMTENLCTBA, B CBOKO O4EPEb, BKIIOHAET:

OnepatvBHbIi 3Tan. BeinonHaoTcs NnpeaycMmo-
TPEHHbIE MPOEKTOM OnepaLymn no ctabunmsaumnm
ToHHens. Mo dpakTnyeckoMy aepopmMaLOHHOMY
OTBETY rPYHTA OKOHYATENBHO ONPESENSETCS, HTO Xe
Ha CamOM Jene cnefyeT NPUMEHUTb — onepexato-
Liee mUnm obbIYHOE YaepXKMBaHWe; NPOBEpKa NPOBO-
[MTCS NO 3apaHee COCTaBNEHHOM Nporpamme
KOHTPOJS KayecTBa.

Oran nposepku. NyTem 0TCREXMBaHNS peakuum
cpefbl Ha NPOX0AKY MPOBEPSIETCH TOYHOCTL MPOrHO-
30B, CAENaHHbIX HA 3Tanax AvarHosa v Tepanum,

" Toumens Cnapgo NPOEKT COBEPLLEHCTBYETCS NYTEM YTOYHEHUS

W NS .
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9ran Tepanuu

[nuHbl

F
]

Nnosatbiit necok
VY NECYaHNCTbIV anesput

[ MHVCTBIN aneBpuT
1 aNEBPUTOBASA MNHA

BapuaHT: «CTEKNOBONOKOHHbIE TPYOKY + CTEKNIOBONOKOHHbIE TRYOKM»

conepxaHus 1 6onee TOYHOrO pacnpeneneHys
CTabnnNM3npyoLLMX onepauuin Mexay 30Hoi nba
326051 1 BbIPabOTKON. JTan NPOBEPKM HE 3aKaH4MBa-
€TCS NoCe 3aBEPLUEHNS CTPOUTENLCTBA TOHHENS.
HenpepbiBHbIN MOHUTOPWHT QYHKLMOHMPOBAHNS
COOPYXEHWS BEAETCA B XOAE BCEV ero aKcniyaraumu.

Takum 06pas3om, BCe, 4TO MMEET OTHOLLEHNE K
CTPOUTENbHOMY MPOLLECCY, HAXOAUTCS B MOCTOSIHHOM
Pa3BUTUN U COBEPLLEHCTBOBAHMN, 06pa3ys Tak Ha-
3bIBaeMyto cuctemy Open Source.

06 onbiTe NPUMEHeHUs

MTanbsHubl N0 Npasy MOryT ropaMTLCS CBOVMM
TOHHENIMUN, MHOI Ve 13 KOTOPLIX YAAN0Ch MOCTPOUTb
Tonbko Bnarogapst npumeHeHnio ADECO-RS. OguH
13 HX — 80-KNNOMETPOBbIA TOHHENb (C HEOONbLUMMY
OTKPbITEIMM Y4acTKaMu) B COCTaBe BbICOKOCKOPOCT-
HoOW xene3Hoi goporu bonoHbs — ®nopeHuus. Mpo-
XO[KY NMPUXOAMNOCH OCYLLECTBAATL B COXHEMLLINX
rpyHTax, nogobHbIX KOTOPLIM, NoXxanyi, B EBpone
6osblUe HUrOe He BCTpevanock. Ha peanvsaumto npo-
eKTa yLuio noytu 8 ner.

Ha xenesHoin nopore AHkoHa — Bapu HaxoguTcs
TOHHENb BacTo NpoTskeHHOCTLIO 62 kM. Ha cknoHe
XMBOMUCHENLLIEN rOPbl, B HeAQpax KOTOPOR Npono-
XEH 3TOT TOHHENb, PACNONOXMICS TUXUIA, YIOTHBIN
nocesok, KOTOPLI 1 Aan Ha3BaHWe OAHOUMEHHOMY
COOPYXeHMI0. icTopus CTPOUTENLCTBA TOHHENS
6onee Yem NpumeyaTesNibHa, Tak Kak OH Oblf1 OAHUM
13 NepBbIX, MOCTPOEHHBIX C MPUMEHEHMEM METoa

Tpu TMNOBbLIX CEYEHNS
ToHHens Bacto

* NpexkaTTvHr — npes-
BapUTENbHOE «BbIPE3aHIE»
MONOChI FPYHTA N0 KOHTYPY
Ha OMPELENEHHYI0 NPOEKTOM
TNyOUHY 1 LEMEHTUPOBAHIE
NOAY4YEHHOIA NONOCTU

1ns 06pasoBaHus
3ALUMTHOTO «LLUTa»

ADECO-RS. Bce Hauyanocs B ganekmx 90-x rogax
MPOLLNIOro BeKa...

M3HayansHO NpoekToM Gbina NpesycMoTpeHa
NPOX0AKa HOBOABCTPUINCKUM CnocoboMm, HO B Xoae
paboT CTPOUTENN CTONKHY/IMCb CO CNOXHLIMW BOAO-
HaCbILWEHHbIMK rpyHTamu. ocne NepBov CepPbe3HON
0caKu HEeBHOI NOBEPXHOCTY Bblnv NPEANPUHATHI
MOnbITKM BO30OHOBUTL MPOXOAKY, OAHAKO BCE OHU
okasanuck 6e3ycrneLuHbIMU, B pe3ynbTaTte Ha rinyouHe
3anoxeHus 38 M NPoM30LLo KaTacTpoPuyeckoe
0bpyLueHne, nob 3a60os paspywmncs. Toraoa-To u
pewwmnun npumeHnTs ADECO-RS.

Mpun NpoekTMpoBaHMK Ha 3Tane anarHo3a Obin
CLEeNaH NPOrHO3 HanpPsXXeHHO-AeDOPMaLMOHHOrO
nosefeHus nba 3ab60s 1 TOHHENbHO BbIPaboTKN B
YC/0BYSIX OTCYTCTBUS CTaBUIN3MPYIOLLMX OnepaLuii.
B pesynbTate Tpacca ToHHeNs Obina pasgeneHa
Ha y4aCTKW, COOTBETCTBYIOLLME TPEM BO3MOXHbBIM
HanpsKeHHO-AePOPMaLMOHHBIM COCTOSIHUSM.

[ns npoxoaKn TOHHENS, B TOM YMCIe BPE3KM Ha
I0)XHOM NopTane B YCI0BUSX ONON3HS, 6bla0 Npu-
HSTO peLLeHne CTabnnmanpoBaThb BbIPaboTKy MyTeEM
npeaBapuTeNbHOrO YAepXBaHMs 30HbI Bnepean nba
3a6051. 310 co3paBano 66l 3PHEKT MCKYCCTBEHHOM
apku. MpoeKT1poBLLMKN pas3paboTanu TP TUMOBbIX
CeyeHust; BbIGOP KaxXaoro 13 HUX onpeaensncs napa-
MeTpamm rpyHTOBOrO MaccumBa.

PaboTa 3aBepluanack yCcTaHOBKOM No3aau nba 3a-
6051 BpEMEHHOI Kpenu 13 CTasbHbIX apPOK M HaHece-
HMeM TOpKpPeT-6eToHa ¢ nocneayioLwM 6eTOHMPOBa-
HMEeM 006pPaTHOrO CBOAA M YCTPOMCTBOM NOCTOSHHOW
6eTOHHOW 06AENKM TOHHENS.

CrpouTenbHble paboTbl BO306HOBMAMCE B 1992 roay
NpaKTU4YECKN OJHOBPEMEHHO Ha 060X NopTanax.

Ha ceBepHOM nopTase Ha4a0Cb BOCCTAHOBNIEHWE
00OpYLUMBLLIEroCcs y4acTka, Ha Ho)XHOM MPUCTYMNWIN K
€03aaHuI0 Bpe3ku. CpeaHss CKOPOCTb MPOXOLKM NP
CeMUIHEBHOV paboyeit Hepene cocTasuna NpueIn3au-
TenbHO 50 METPOB 3aKOHYEHHOTO TOHHENS B MecsL, (!).

BT0T haKkTOp HEMANOBAXEH, TaK KaK M3BECTHO, YTO
3aBMCKMOCTb KOHBEPreHLMn 06paTHO NPonopLmo-
HaslbHa CKOPOCTU MNPOXOAKM, TaK Kak YeM MEHbLLIE
BPEMEHU 94P0 HAXOAMTCS B HE3aKPEMNJIEHHOM CO-
CTOSIHUW, TEM MEHBLUMMU OKa3blBAIOTCS SKCTPY3NS U
NpeaKoHBEPreHLMS.

OnHoBpeMeHHO C BO30OHOBNEHNEM PabOT HaYancs
3Tan NpoBepKU (YTOHHEHNS) NPOEKTHBIX PELLEHWIA.

Ha ocHoBe nHTepnpeTaumm JaHHbIX AedopMaLoH-
HOro OTBeTa CpeAbl Ha NPOXOAKY ONTUMU3NPOBANIUCH
onepaumm no cTabunmnsauyn TOHHENS, YTOUYHAINCH
netanu.

Kpome cTaHOapTHBIX UIBMEPEHNIA KOHBEPIEHLIMM 1
[aBneHuns B TOHHeNe BacTo ogHOBPEMEHHO NPOBO-
ONNCb CUCTEMATMHECKME N3MEPEHNS SKCTPY3UN.
BBefeHue Takow NpakTuku Obl10 HOBUHKOW, Npea-
CTaBNSIOLLEN OCOObIN MHTEPEC B KOHTEKCTE JAHHOMO
MeToaa.

Ha ctpoutenbcTBe ToHHens Cnapeo

B HacToswee Bpems meton ADECO-RS wwmpoko
npumensieTcsa B Utanum n gpyrux ctpaHax EBponsl.
Ha ogHOM 13 Taknx 06bEKTOB MOW UTANbSHCKME CMyT-
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HUKM I0He3HO nposenn onsa MeHda TEXHNYECKYH0 3KC-
Kypcuto. Peub ngeT o cTpoutensctee ToOHHeNs Cnap-
BO Mexay BbonoHbein n drnopeHumeit, HaxoasLerocs
B cocTaBe aBTocTpagbl A-1 «MunaH — Heanonb».

Jopora aTa 6bina noctpoeHa B 60-x rogax npo-
LLJSIOrO BeKa, HO CO BPEMEHEM OTAENbHLIE €€ YHACTKM
nepecTanu yaoBeTBOPATL COBPEMEHHLIM TPe6O-
BaHWAM akcnayaTaumn. B aTol cBa3m BO3HUKA
HEeoBX0AMMOCTb B CTPOUTENLCTBE lybnepa, KOTopbIi
nmen 6l 6onee nnockuii Npoduib (6es 3Ha4UTeSb-
HbIX MepenazoB No BbICOTE) Y MPSAMOVHENHYIO
reomeTpuio. B 2013 rogy Ha4anocb CTPOUTENLCTBO
HOBOW TpacChl AnnHOM okono 50 km BOGAN3M nocenka
Banvn<o, B COCTaB KOTOpOI7I KaK pa3 1 BXOOUT NHXe-
HepHoe coopyxeHue Cnapeo. OHO npeacTaBnseT
€000i1 Napy TOHHEeNEeN, B KaXA0M M3 KOTOPbIX OyaeT
OpraHM30BaHO OAHOCTOPOHHEE ABUXEHNME MO TPEM
nonocam (0JHa U3 KOTOpbIX — Pe3epBHas) B 3aaH-
HOM HanpaeiEHUMN.

InvHa ToHHens 2400 m. Mpoxopaka Benack ¢ no-
mMoLubto Wwuta Herrenknecht anameTtpom 15,6 m, B
NPOEKTUPOBAHMN KOTOPOro MPUHUMANN Y4aCTUE 1
cneumanuctbl Rocksoil S.p.A.

Ha ceroaHsiluHniA aeHb ToHHeNs CnapBo cyMTaeTcs
CambIM KPYMHbIM B MUPE N0 cedeHmnio. [pn ctpou-
TenbCTBe OblNN YCTAHOBNEHBI M APYrie pekopabl —
MakCMMasibHast CKOPOCTb NPOXOAKM B A€HL COCTa-
Buna 20-22 m, 6narofaps 4emy OfHy BETKY TOHHENS
yaanock NPowTy Bcero 3a 6 mecsiues (1).

Korpa s npuexana Ha 06beKT, LT YXe B Noypaso-
6GpaHHOM COCTOSIHWM JiEXas HeMoaaneky oT O4HOro
13 noptanos. JanbHeiwas pa3paboTka 3ab60si Benach
MasnbiM1 MEXaHNYECKUMIN CPeaCcTBaMm, MOCAE Yero
CBOA, YKPENIANCA METAIMYECKMMM OBYTABPOBLIMU
apkamu, a CBepxy HaHOCWICS Cnoli HabpbI3r-6eToHa.
He Mory He ynomsiHyTb 1 0 MPUMEHSIEMOI B TOHHEE
06enKe — 6ETOHHbIX TIOOMHIax, NONYMETPOBbLIMY
KOJibLIaMIW OnOsACbIBAKOLLNX CBOA, U 3aKperigaeMbIX
npu nomMoLLn TpaneueeBnaHbIX PACKJIMHKOB.

Mpun 0OCMOTPE TOHHENSI MEHS], NPEXE BCErO,
nopasnnn 4YNCToTa 1 NoOpPaaoK Ha CTpOVITGﬂbHOI7I
nnoulaake, a Takxe 6ecnpeLeneHTHbIe (Ha Mo
B3rns/) mepbl 6€30nacHoCTL. eno B TOM, 4TO B CUNy
CKOMJEHNS B TOHHENE B3PbIBOOMNACHOrO MeTaHa Ha-
psgy C NPUHYANTENBHOW BEHTUNSLMEN CTPOUTENSIMM
NCMNONb3YeTCs CneumanbHas TEXHMKA (B TOM Yicne —
31eKTPOMOBUNN), UCKIOHAIOLLIAS NOSIBNEHWE UCKPbI.
Bo Bcelt paboTe noapaaumka HabnoaAaNUCh CNaxeH-
HOCTb, YETKOE NOHMMaHWNE MOCTaBMIEHHbIX 32424 1
NPOAYMaHHOCTb AENCTBUIA.

MupoBbie TeHaeHUUn

Korpa s nonHTepecoBanach, B KakOM Hanpas/eHNM
WIET Pa3BUTUE EBPOMNENCKOrO TOHHENECTPOEHUS,
MO coBeceHUK, rNaBHbIN MHXEHep NpoekTa AHapea
Bennokkeo, 0TBETUN, 4TO B EBpONE B3AT KypC Ha
LUIMPOKOE MCMOMb30BaHNE COOPHbLIX KOHCTPYKLIMIA
1 HOBBbIX (BONEe NErkmx 1 NPOYHbIX) MaTEPUANOB.
Mpouecc CTponTeNbCTBA TOHHENSI — MOCTOSIHHO
MOBTOPSIOLLMIACS LWKN: MPOX0AKa, yCTaHOBKA Kpenw,
MOHTaX apMaTypbl, HabpbI3r 6eToHa... Kaxaas n3
3TKX onepaumin TpebyeT ONPeaENEHHOr0 BPEMEHN,
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a ec/v MCrnosb30BaTh YXXe roTOBbIE KOHCTPYKLIMN U
[JeTanun, MOHTax NouaeT ropasao 6eictpee. Camy xe
NPOXOAKY MOMOraeT yCKOPUTL MPUMEHEHNE METOAA
ADECO-RS.

— OpHako Mbl Bcerga HaumHaem NPOeKTUPOBaHME
C HEKOTOPOW CTENEHbIO HeonpeaeneHHocTn. N Ha
ntoBOM 13 NOCNEeAYIOLLMX 3TArNoB OHa MOXeT b0
BO3pacTU, MO0 YMeHbLIMTCS. HyXHO NOHMMaTb, YTO
ADECO-RS — He naHaLies ot Bcex 6e,. lNpumeHeHne
3TOro MeToaa BoBce He 06ecrneynBaeT CTONPOLEHT-
HYIO 3aLLUMTY OT OBPYLLEHMIA, TaK Kak NpW NPOXoaKe
TOHHENEN HEBO3MOXHO y4eCTb abCOMIOTHO BCe dak-
Topbl. M Tem He meHee, — nobaBun Bennokkso, —
3TO AEeVCTBEHHbIV MHCTPYMEHT NPOEKTUPOBAHNUS 1
CTpoOUTENbLCTBA, Oyaylilee, HECOMHEHHO, — 3a ero
OaNbHENLLNM Pa3BUTUEM.



 LAND
OF TUNNELS

Perhaps, Italy had no other way but to become
home to new technologies in the field of
tunneling. Otherwise there would be no chance
to construct an extensive network of railways
and roads in the mountains of the Apennines and
the Alps.

If we add up the lengths of all Italian tunnels: rail,
road, service, then we come to the total length
that exceeds 5000 km, and this puts the country
on the first place in Europe in tunnelling.

Over thirty years ago an Italian professor Pietro
Lunardi proposed a fundamentally new approach
to the design and construction of underground
works. This technology is based on the principle

Dialogue with the surrounding
ground

The former new Austrian tunneling
method (NATM) traditionally considered
tunnel statics as a flat (two-dimensional)
problem solely, and all the attention
was focused only on the development
of convergence of cavity. Logically, it is
natural to identify the tunneling action
as a cause, and deformation response
(understood as the reaction of the
medium to excavation) as an effect,
and to focus on the face surface. Italian
ADECO-RS approach takes into account
the third dimension — longitudal profile
of excavation. Therefore the new term of
reference is introduced, and namely, the
advance core (the volume of ground that
lies ahead of the face, virtually cylindrical
in shape, with the height and diameter of
the cylinder being approximately the same
size as the diameter of the tunnel).

The essence of the method is that
basing on the monitoring results
(systematic observation of the

deformation behavior of ground during
excavation) a set of preventive measures
and activities are proposed to increase
the rigidity of the advance core (e.g.with
fiberglass tubes) in order to prevent
allowable deformation from exceeding
its maximum. This technology can be
successfully used in any excavation
method, but it is of particular importance
in weak grounds of the Apennines.

The author of the method, guided by
the medical principle "do no harm™ has his
reasons for using medical terminology. He
conceptually defines three design phases:

m The survey phase. The design
engineer defines geotechnical
characteristics of the surrounding ground.

m The diagnosis phase. Based on the
information collected during the survey
phase, the tunnel is divided into sections,
each with uniform stress-strain behavior;
then the type of deformation response
and stress changes caused by excavation
are predicted.

m The therapy phase. On the basis of
predictions made the design engineer

of the so-called feedback, or dialogue with the
surrounding rock mass. | was invited

by Professor Lunardi’s enginering company
Rocksoil S.P.A. to Appenine peninsula to explore
the best tunneling practices, where | was able

to get acquainted with working conditions and
organizational commitment of Italian tunnel
boring crew.

decides what type of stabilization action is
more appropriate to realize
(preconfinement or ordinary
confinement), and what operations must
be performed within the range of behavior
categories identified in order to to fully
stabilize the cavity. Practically this means
that the engineer composes typical
longitudal and cross-sections and
calculates their efficiency via
mathematical methods.

The construction stage includes:

m Operational phase. Tunnel
stabilization procedures specified in the
design are carried out. Continuous
monitoring of real deformation response
provides the data for final decision on
what type of stabilization action should
actually be applied — preconfinement or
ordinary confinement; the results are
examined in accordance with a special
quality control program.

m Verification phase (Monitoring). By
measuring the deformation response of
the surrounding ground to excavation, the
accuracy of predictions made in the
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diagnosis and therapy phases is tested,
the design decisions are calibrated by
adjusting intensity and distribution of
stabilization procedures between the
core-face area and the cavity. The
monitoring phase does not finish with the
construction. Continuous monitoring of
the tunnel long-term behavior is
performed during its whole service time.
Thus, everything that is related to the
design and construction process is
developing and improving continuously,
forming a so-called Open Source system.

Case study

Italians can be proud of their tunnels,
many of which they managed to build
only due to ADECO-RS. One of these
tunnels — the 80-kilometer tunnel (with
a few open sections) is a part of the
Bologna — Florence high speed railway
line. Excavation work was carried out
in exceptionally complex geological
structure, perhaps the most complicated
in Europe. It took almost 8 years to
complete the project.

The route of the tunnel, part of the Ancona
to Barri railway line, runs for approximately 62
kilometers under picturesque hills on which
aquiet, friendly village Vasto lies that gave
its name to the eponymous construction.
The history of construction of Vasto tunnel
is more than remarkable, since it was one
of the first to be built using the ADECO-RS
method. It all started in the distant 90’s of the
last century ...

The original design involved half-face
excavation by new Austrian tunneling
method, but in the course of work the
builders encountered complex water-
saturated soils. After the first serious
incident of ground deformation, an attempt
was made to resume tunnel advance, but
they proved to be completely inadequate
and finally, a disastrous cave-in occurred
under an overburden of 38 meters, which
involved the face and a 40m section behind
it. It was then decided to employ e new
advance method ADECO-RS.

On the diagnosis phase forecasts were
made on the stress-strain behavior of
tunnel face and the cavity in the absence
of intervention to stabilize the tunnel.

The purpose was to divide the tunnel into
sections each with uniform deformation
behavior in terms of the three basic
stress-strain conditions that might occur.

For tunnel advance, including the
Southern portal to be opened under land
slip conditions, it was decided to stabilize
the tunnel by exerting preconfinement
action, intervening decidedly ahead of
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the face to guarantee the formation of

an artificial arch effect. Designers have
developed three alternative section types
to be adopted according to the ground
encountered during tunnel advance.

The works were completed with a
preliminary confinement action down
from the face consisting of steel ribs and
shotcrete, closed with tunnel invert and
then afterwards by placing of the final
lining in concrete.

In 1992 work resumed almost
simultaneously on both portals, at the North
portal to repair the collapsed section of
tunnel and in the South portal to begin tunnel
advance. Average advance rates working 7
days per week were approximately 50m per
month of finished tunnel (!).

This factor is important, as it is known,
that convergence is inversely proportional
to the advance rates, because the less
time the core has given to deform, the less

extrusion and preconvergence is triggered.

The monitoring phase began at the same
time as excavation and involved interpreting
the deformation response of the medium
to excavation for the purpose of optimizing
and calibrating the various techniques
employed to stabilize the tunnel.

In addition to normal measurements of
convergence and pressure, systematic
and simultaneous measurements were
also taken of extrusion and convergence
in the Vasto tunnel. These constituted
novelty of particular interest, especially
considering the results that they have
furnished to date.

On Sparvo tunnel
construction site

Currently ADECO-RS method is
widely used in Italy and other European
countries. My ltalian colleagues were so
kind to organize a technical tour on one of
these objects for me. The tunnel at issue
is Sparvo tunnel between Bologna and
Florence, located on the motorway A-1
"Milan — Naples."”

This road was built in the 1960’s,
but eventually some of its sections
failed to meet modern requirements. In
this context, arose a demand to build
an alternate road, which would have
improved vertical and horizontal profiles
(decreased the maximum gradient,
increased radii of curvature). In 2013
construction of a new 50 km long route
started near Valico village, and Sparvo
tunnel makes a part of it. The tunnel
consists of two parallel tubes, each tube
is spacious enough for three one-way
traffic lanes (one extra).
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The tunnel is 2,400 m long. Boring
was performed with 15.6 m diameter
Herrenknecht TBM, designedin
cooperation with Rocksoil SPA experts.

Sparvo tunnel has the largest cross
section in the world today. During the
construction of the tunnel a number of
other records were set — the maximum
daily advance rate reached 20-22 m,
so that boring of one of the tubes was
completed in just 6 months (!).

When | arrived, the TBM had already
been partly disassembled and lied near
one of the portals. Further operations
were carried out by small-scale
mechanization means; then the vault was
strengthened by metal H-beams and
sprayed shotcrete. | have to mention
also the lining of prefabricared concrete
structural elements hooping the tunnel,
and fixed by trapezoidal wedgings.

| was amazed by the cleanliness and
discipline on the construction site, as
well as by unprecedented (in my opinion)
security measures. The fact is that in view
of a potentially gaseous soil (eventual
presence of explosive methane) all the
machinery was manufactured gas-proof
(including electric cars) and no-spark.
In every operation performed by workers
| observed integration, commitment and
clear understanding of the tasks.

Global trends

When | asked about possible
development of European tunneling, my
companion, chief project engineer Andrea
Bellocchio replied that Europe set a
course on extensive use of prefabricated
elements and new (lighter and stronger)
materials. The process of tunnel
construction is a constantly repeating
cycle: excavation, lining installation,
steel ribs installation, shotcreting ...

Each of these operations takes time,

but with prefabricated components the
installation work will go much faster. In
turn, excavation rates may be accelerated
by ADECO-RS method.

"However, we always commence the
design admitting a certain degree of
uncertainty. And on any of the subsequent
stages it may either increase or decrease.
You should understand that ADECO-RS is
not a panacea for all ills. This method does
not provide absolute protection against
collapse, as in tunneling one can never
take each and every factor into account.
And yet — it is an effective design and
construction tool, the future certainly lies
in its further development ", — added
Andrea.
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neroecon KEPYEHCKUW TOHHESTB:

LMPEKTOp
000 «NATO 3 AJ'I o r
NHXUHUPUHT>,
Jlaypeat npemuu
o BESOMACHOCTM
B 00N1ACTI HAYKM 11 TEXHKMN,
3aCnyXeHHbIN

nsobperaren, CCCP K P bl M A

[prembiii
KOT/IOBaH

CrapToBblit
KOT/I0BaH

O6Luye XapaKTePUCTUKM

ToHHENb Moct

[lnnka oT CTapTOBOrO J/Ha o7 TouKM A

[0 NPVEMHOTO KOTNIOBAHOB — 110 T04k1 B — 6600 M;
4800 m;

[lnnHa oT nopTana 4o nopTana —
6550 m;

MakcumansHas rnybuHa — MakcumanbHas BbicoTa —
-74m +75m

Aexasio (pp. déja vu)! Mpaktuyeckun cpady nocne cnos. [pesangexta Poccun

B.B. llyTnHa o HeoGXoaMMOCTH CTPOUTENIbCTBA TPAHCMIOPTHOM nepenpasbl Yepe3
KepyeHckuii nponus onsTs BO306HOBUNNCH CIOPbI MEXAY «/IMPUKaMKU U PU3NKaMm»
0 TOM, Kakas nepenpaBa HyXHa Kpeimy — B BUAE MOCTa U/ TOHHENSI.

U Tyt cHoBa «BCsK Kynuk cBoe 60/10T0 XBanuT». MOCTOBUKM OTCTanBaIOT UBEI0 MO-
CTOBOro nepexoAa — KpacuBo, 3CTETUYHO, dPPEKTHO, 3PENULLHO, HEAO0POro (Mo
WX MHEHUIO), a TOHHEJIbLLUKYN BO3PAXAIOT UM U MPOTUBOMNOCTAB/ISIOT CBOM BapuaHT
— TOHHEJIb, KaK camoe HafexHoe, 3aluLLeHHOe U JOJIFOBEYHOE U3 NCKYCCTBEHHbIX
COOPYXEeHNA.
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Cnopy HET, MOCT [Ie/iCTBMTEJIbHO MMEET psaf, npe-
MUMYLLLECTB, HO N3 BCEX MCKYCCTBEHHBIX COOPYXEe-
HWI IMEHHO OH IBNSETCS Hanbonee ya3BrMbIM Kak
NS NPUPOAHBIX KAaTaKM3MOB (yparaHbl, TandyHsbl,
3eMNIeTPSCEHNS, NefoxXoabl), Tak v 4Jis TEPPOPUCTH-
Y4ECKUX atak Uan NoKanbHbIX BOEHHbLIX KOHMIMKTOB.
OTTankneasch OT BbllLeHa3BaHHbIX GakTopoB, 1
HeobxoaMMOo NPOBOAMTb AaNbHENLLIEE CPABHEHNE
MeXay MOCTOBbLIM W/IY TOHHESIbHBIM Nepexojamu B
Kepuw.

MepBas nonbiTKa

O HeobxoaMMOCTM TPAHCNOPTHON Nepenpasbl
yepes KepyeHCKunin Nponme 3agymManmcb 4OCTaTou-
HO JaBHo. U He Tonbko 3agymanuce. CTponTenbHbIe
paboThl C Yy4ETOM 3HAYMMOCTM 3TOFO COOPYXEHUS
Hayanucb elLle Bo BpeMs BTopoit MMPOBOI BOMHBI.
06 atom nogpobHo onucaHo B ctatbe M.C. PyaeH-
Ko «MocCT yepes KepyeHCknin NposimB» B XypHane
«TpaHcnopTHoe cTpouTenbcTBO» (Ne6, 1991 r.)
MocT (06Las NPOTAKEHHOCTb 4452 M) Haxoamncs
cesepHee Kepuu, nmen 6onee 100 nponetos anu-
Hom 13,6 M 1 27,3 M, a B PyC/I0BOWA YacTu — YeTbIpE
rOPM30HTaNIbHO-NOBOPOTHLIX NposieTa (2x55+2x27)
ans nponycka cynos. CTponTensCTBO B OCHOBHOM
6bl110 3aKOHYEHO oceHbto 1944 ropa, 3 Hosbps no
Hemy OT cTaHuuun KpbiM 40 cTaHumMn Kaekas npowen
nepsblin noesa. Mocne ANTUHCKOM KOHdepeHUUn
pykoBoauTenen rocyaapcTs aHTUTUTIIEPOBCKOM
koanuuun B dpespane 1945 roga no MocTy B TOM
Xe HanpaBneHUn NpocnenoBan 0cobo oxpaHse-
Mbli1 noe3a. Ho yxe yepes Heckonbko aHewn,18-20
despans, Npon3oLLno paspyLleHme 4yacT MocTa
nepoxoaom. JleasHele nong noa, AencTemMeM BeTpa
N Te4YeHWs! HaOABUHYINCb HA MOCT CO CTOPOHBI
A30BCKOro Mops, 1 Nof, ux nasneHnem Obinn pas-
pyLueHbl 15 NpoMEeXyTO4HbIX NPONETOB, 6OMbLUIMH-
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TOHHE/IU

CTBO NPOJIETHLIX CTPOEHU ynanu. Nocne aTon
«1eJ0BON» aBapuy NOMbITKW CTPOUTENBCTBA MOCTA
yepe3 KepyeHCKuMin NponuBe, kak B BoICOKOM YPOB-
He, TaK 1 C pa3BOAHbLIM MPONIETOM, AOATNE FOAbl HE
npeanpuHNUManncb PYKOBOACTBOM CTPaHbl. TONbKO
nocne pacnaga CCCP n 06pa3oBaHmsl OTAENbHbIX
rocypapcte Poccum 1 YkpanHel BO30OGHOBUANCH
pasroBopbl 0 HEOOXOAMMOCTI 3TON Nepenpaesl,
nprnyem Kak ajg xXene3HogopoXXHoro, Tak v asid aB-
ToMOBMNLHOrO TPaHcnopTa. Mpeanaranocb MHOMO
Pa3/TN4YHbIX BAPUAHTOB U MOCTOBBIX, 1 TOHHEJIbHbIX,
HO MEeXrocyapCTBEHHOE peLleHne Tak U He Oblo
NPUHSATO.

KepyeHCcKknin NponvMB C BOCTOKA OrpaHuyeH Ta-
MaHCKUM, a ¢ 3anaga — Kep4eHCKMM NnonyocTpo-
BaMu. [IPOTSXXEHHOCTb MPOJIBA OKOJI0 25 KM, LUK~
pyHa 0T 4,5 KM B CEBEPHOM 4YaCTU, B PaiOHE KOChI
YyLuka, n oo 16 KM K 1ory, B paioHe OCTPOBa-KOCHI
Tyana. FnybuHa — ot 5 00 8 M B CEBEPHOI YacTw,
M OT 3 10 6 M — B IOXHOW.

MecTononoxeHue

KepueHcknii nponme coegunHaet YepHoe n A308B-
ckoe Mops 1 obecneynBaeT coobLLeHnE Mexay
HuMK. C BOCTOKA OH OrpaHnyeH TamaHckum, a ¢
3anaga — KepyeHckum nonyocTposamu. MNpoTs-
XEHHOCTb NPOJIMBA OKOMO 25 KM, WnpuHa ot 4,5 KM
B CEBEPHOW 4aCcTu, B paoHe Kochl Yyluika, 1 oo
16 KM K t0T'Y, B palioHe ocTpoBa-kochkl Tyana. [nyoum-
Ha — oT 5 0o 8 M B ceBepHoli 4acTu, 1 0T 3 10
6 M — B 10XHOW. [IBVUXEHNE MOPCKMX CYAOB MEXAY
YepHbIM 11 A30BCKMM MOPSIMU OCYLLEECTBASIETCS
no Kepyb-EHnkanLckoMy cygoxogHOMy MOPCKOMY
KaHany (MCKyCCTBEHHOMY yrnyGneHuto B AHE Npo-
nunea) rnyouHoi 8-10 m n wupwuHon 120 M, pac-
NONOXEHHOMY MPUMEPHO B 2,5 KM OT KPbIMCKOrO
Gepera.

Mo NponMBY NPOXOASAT KPYMHOTOHHAXHbIE Cyaa
annHon 150-240 M 1 BLICOTOW Ha YPOBHEM BOAb
1o 50 M, a Takxe nnatdopmbl Ans bypeHust ckea-
XVH Ha HeDTb 1 ras Ha Wwenbde Mopel BLICOTOM A0
94 m. O6Lee KONMYECTBO NPOXOASLLMX MO NPON-
BY CYZOB B rof — CBblle 21 Tbica4K, B TOM Ynucne
60onee 500 KPYMHOTOHHAXHbIX.

TamaHcKuii NonyoCcTPOB NpeacTasnseT cobou
XOJIMUCTYIO PaBHUHY, CNabo HaKNOHEHHYIO K MOPIO,
C rpsagamm B LEHTPanbHOM YacTu. beperoeas nuHms
noayoCTPOBA M3pe3aHa 3aiMBaMm 1 IMMaHaMu.
KepueHckunii NoNyoCTPOB XapakTepuayeTcs X0aMu-
CTbIM penbedoM, CHOPMMPOBAHHBIM Y3KUMU XOJ1-
MaMu, rpsigamm, pasgeneHHbIMU NoNOrMMM NOHK-
XEeHnaMn pasnnyHon nnowaamn. CKaoHbl XOMOB U
rpsg umetoT kpyTnsHy 10-35°. bepera KepueHckoro
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A30BCKOE MOPE

[nasoBka
BoiikoBo \
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®onTanok

1. CeBepHblii
2. XykoBckuif
3. EHukanb

4. Ty3nuHcK

MpennoxeHHble cxeMbl pacnonoXeHns MOCTOBOIO nepexoaa yepes KepueHckuii nponms

Ta6nuua 1. OpMeHTUPOBOYHbIE TEXHUKO-3IKOHOMMUYECKME roKa3aTenn OCHOBHOM BCNieaCTBME BETPOBOIro HaroHa v croHa.

mocToBoro nepexoaa lopoBasa amnautyaa konebaHuii ypoBHEN BOAb! —
oT 35 po 97 cm. MakcrMmanbHas CKOPOCTb TEYEHUS
BapuaHTbl BoAabl coctarnset 0,98 m/c.
S 5 ’E = Jlen B nposivBe NosiBIAETCA €XeronHo. B ocHOB-
Haumerosanne EA. £ . 3 3 HOM €ro NpPUHOCST 3 A30BCKOTO MOPS CEBEpO-
foxasareneu nsm g g § = BOCTOYHbIE BETPA.
[ > s (]
o X = 'Z'
[nnHa MocToBOro nepexoaa M 10250 5670 6300 11700 mTOPMOBoe npeaynpexnexne
Moaxoas!: B nponuee nepnopmyeckn HabnogaoTcs LWTop-
XE/E3HOLOPOXHBbIN KM 24/86 13/94  5/93 36/83 Mbl 60/bLLION Kb, 0COBEHHO 3MOiA. MNMocneaHuit
@BTOZIOPOXHbII KM 49/40  46/79  46/89  38/45 wropm 11 oktabpsi 2007 roma NOCHYXMN NPUYKHONA
MeTann nponeTHbIX CTPOEHWI ThiC T 160 114 127 183 3aTonneHVs HecKoJbkx CyA0B C NonanaHnem &
BOAY HEDTW 1 CEPBI, HTO NPUBESIO K CEPbE3HBIM
XKene3o6eToH 1 6eTOH ThiC M3 695 496 550 790 9KONIOMMYECKNM 3arpsidHeHneM nobepexos Kpbim-
CroumocTb CKOro nojiyoctposa.
CTpouTenbCTBa: MIH. $ Cpe,u,Hero,u.osaﬂ CKOpOCTb BETPaA Hag, KepyeHckum
MOCTOBOWV NEPEXOL, 943,6  693,1 746,1 1077,08 NpoANBOM, No HabNAeHNIM METEOCTaHLMK, Kone-
noaxoapl 4220 5790 570,0 407,0 6netcs B npeaenax 4-8 m/c. HanbonbLueli ckopo-
06beKTbl MHPACTPYKTYPbI 150,0 150,0 150,0 150,0 CTblO B Te4EHUNE rofa 061afaloT CeBEPO-BOCTOUHbIE
1 BOCTOYHbIE BETPbI. MakcumansHas CKOpoCTb
Mnowaas 3aHMMaeMbIx 3eMenb ThiC ra 108 116 112 102 (cBbiwe 40 m/c) Bbina 3aprKCMpOBaHa B CEHTRBPE
Coky CTpouTenseTaa ron 6 6 6 6 1956 ropa npu ceeepHoM BeTpe. Hepeako oHa no-

cTturaeT 28 m/c npu BETpax BOCTOYHOIO 1 CEBEPO-
BOCTOYHOrO HanpaBneHui.
NpOAMNBa YaCTUYHO HU3MEHHbIE 1 3a00/104EHHbIE

C necyaHbiMun Kocamu (Yywika, Tyana), Mectamu
006pbLIBUCTLI 1 ckanucTbl. BogoobmeH Yepes nponve
006yCnoBfeH B OCHOBHOM BETPAMM U CTOKOM BOJ,
A30BCKOro Mopsi. YpoBeHb BOAbI 3aBUCUT OT MHOMUX
GakTopoB, rNaBHbIMU U3 KOTOPbLIX ABASIOTCS KO-
nebaHuns ypoBHe YepHoro n A30BCKOro MOpei, B

Feonornyeckue ocobeHHOCTU

Mo nmetowmmes ganHelM, KepyeHckuia nponus
pacnosoxeH B 0651aCTV CECMUYECKON aKTUBHO-
CTN. NHTEHCUBHOCTb CEMCMNYECKOr0 BO3AENCTBMS
B paiioHe nepeceveHns Nponvea gocturaeT 9
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6annos npu 1% BEPOATHOCTU NPEBLILLEHNS. Xapak-
TEPHON 0COBEHHOCTBIO FE0NIOMMYECKOr0 CTPOEHUS
yyacTka B paiioHe nepexosa SABASETCSH CPaBHUTENb-
HO BbICOKOE 3aneraHne KpoBau KOPEHHBIX MAVHN-
CTbIx nopog, 861m3n KpeiMckoro 6epera npoaunsa u
NX Pe3koe NoHmxeHune oo rnybuHsl 50 M B BOCTOY-
HOM YacTn NpPonuBa. Bollle KOPEHHBIX NOPOA, iexaT
04eHb cnabble NNCTbIE FPYHTHI.

MocToBble BapuaHTbI

C momeHTa Bo3BpaLleHust Kpbima B cocTtas Poc-
cuiickoii ®epepaumm BONPOC CTPOUTENLCTBA NEpe-
npaebl HAMOJIHUACS HOBbLIM aKTyaslbHbIM CMbIC/IOM.
Ha o6cyxaeHue 6binm BelABUHYTEI paHee chopmy-
JIMPOBaHHbIE BapyaHTbl MOCTOBOMO NEPexoaa, B
KOTOPbIX, OHAKO, HE Y4TEHbI HOBbIE PEAIMMN B HaCTK
YXYALIEHNS MEXAYHAPOAHbIX OTHOLIEHUIA 1 YBENN-
YEHUS NOTEHLMANBbHBIX TEPPOPUCTUYECKMX YTPO3.

B nocnenHue rogpl 66110 pacCMOTPEHO AOCTa-
TOYHO BOJbLLIOE KOJIMYECTBO CXEM PACMOJIOXKEHUS
MOCTOBOro nepexoaa. OCHOBHbIMMW U Hanbonee
npopaboTaHHLIMU Cpeay HUX ABNSIOTCA CNeayto-
wme:

m CeBepHblii (B paiioHe Mbica PoHapb Ha BbIxoae
nposinea B A30BCKOE MOpe).

= )KyKOBCKUi1 (B palnoHe CYLLECTBYIOLLEN NapoM-
HOW nepenpassbl).

m EHnKanbckuii (10XXHee NapoMHOM nepenpassl,
Mexay MblicoM EHn-Kane 1 10)XHO OKOHEYHOCTbIO
Kocbl YyLuka).

m Ty31MHCKWI (B painioHe CTapoi KPenocTy,
IoxHee Mbica Ak-bypyH Benbiin Ha kocy Tyana).

TexHMKO-3KOHOMUYECKMe noka3aTenn npea-
NOXEHHbIX BAPNAHTOB MOCTOBOrO nepexoza (no
OaHHbIM MHCTUTYTA « MNPOCTPONMOCT») NpnBEaE-
Hbl B Tabn. 1.

o0 MHEHWIO MOCTOBMKOB, OCHOBAGHHOM Ha
TEXHUKO-3KOHOMUYECKOM CPABHEHMWN CXEM pac-
NONOXeHNA MOCTOBOIO Nepexoaa, AN BCex U3 HMX
BeJIMYMHA CyL0XO4HOr0 NponeTa MocTa A0JIKHA
cocTtaenatb He MeHee 320 m (go 500 m Ha Kepub-
EHnKanbCckom MOPCKOM CYLLOXOLHOM KaHane).
Mpun aTOM Cepbe3HbIM HepgocTaTkom CeBepHOro
BapuaHTa sBASETCH BO3MOXHOCTb HaBasna Ha MOCT
KpynHorabapuTHbIX 1ef0BbIX Nonein n3 A30BCKOro
MOPS1, BEPOSITHOCTb 3aKyNnOPKMW MPOJIMBA JIbAOM.

3T1a xe npobnema, XoTs U B MEHbLLIEV CTENEHM,
xapaktepHa u ans XXyKOBCKOro 1 EHnkansckoro
BApVAHTOB, KPOME TOr0, NEPBbIV N3 HUX NPOXO-
ONT Yepes peskuin nepenom Kepyb-EHMKaNbCKOro
MOPCKOr0 KaHana, 4To HeNPMeMIEMO NO YCIOBUAM
cynoxonctea. Huskume 6epera v pacnonoXeHHble Ha
KpbIMCKOM Bepery HaceneHHble NyHKTbI XXyKOBKa,
OnacHoe 1 CUHSArMHO 3aTPYSHSIOT NOAXOA, K MOCTY
¢ rabaputom nog HMM H6onee 50 M, 4TO TakXe cne-
JyeT OTHECTU K MUHycam XKyKoBCKOro 1 EHvkans-
CKOro BapuaHToB. HegocTaTkOM NOCNELHEro Takxe
ABNIFAETCH BbIXOL HA I0XXHYI0 OKOHEYHOCTb KOChI
Yyuuka, 3a KOTOPOI HaxoamTcst 6onbLIas akBaTopus
TamaHckoro 3anusa.

Ins Ty3nMHCKOro BapraHTa XxapakTepPHO NPOX0X-
OeHne Hap Tovkon nepenoma Kepyb-EHMKanbCckoro
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MEeTpOB —
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mocTa (8o 500 m
Ha Kepuyb-
EHunkanbckom mop-
CKOM KaHasne

TOHHE/IU

MOPCKOro KaHana, psSaoM C neperpy3oyHblM pei-
nowm nopta Kepyb. B cBOIO 04epesb, ero npenmy-
LLLECTBO — BbICOKMI KpbIMCKUIA Beper (Mo4Ty
BPOBEHb C MOCTOM, HET HEOBXOAMMOCTU B NOAbEME
Ha Hero). 9To NO3BONNT YMEHbLINTbL ANNHY Nepe-
npasbl, XOTS 34€Cb BO3MOXHO NOTpebyeTcs yBenu-
YeHue BEIMYMHbI CYA0X0AHOr0 nponera.
MNpenBapuTeNnbHOE CPaBHEHME BAPMAHTOB pac-
NOSIOXEHNS MOCTa Yepes KepyeHckuin nponme no
CUTYaUMOHHBIM YCNOBUSIM 1 YCIOBUSIM CYA0X0ACTBA
NoKaabIBAET NPEMMYLLECTBO TY3NIMHCKOWN CXEMBbI,
PacnosoXeHHOW B Hanbonee y3KkoM MeCTe Nponu-
Ba, rAe CYAOXOACTBO C KPbIMCKOW CTOPOHbI Orpa-
HWYEHO BbICOKMM KpPYThIM Beperom, a ¢ kaBka3ckow
CTOPOHbLI — MENKOBOALEM U OCTPOBOM-KOCOM Ty3-
na. K gansbHeiiwei npopaboTke, B NepByto o4epesb,
PEKOMEHAYETCH NPUHATb UMEHHO 3TOT BapMaHT.

Tpu cxembl

MNpennaraemble CXembl PacnoOXEHUS TOH-
HenbHOro nepexoaa 6;1M3kn K MOCTOBbIM. [epBhblit
BapuaHT (CeBepHbI) NpegnonaraeT Hanu4yne
cTBOpa OT Mbica PoHapb B CTOPOHY nocesnika Unbuy.
MpOTAXEHHOCTb TPacChl N0 NPSMON — okono 10 kM.
C y4eToM rnybuHbI 3aN10XKeHUst TOHHES U AoNyCTy-
MbIX YKNOHOB [151 XXENE3HOLOPOXHOro 1 aBTOMO-
OGUIbHOrO TPAHCMOPTOB A/IMHA NEPEX0AA MOXET
cocTaBuUTb 0kono 12 km. BTopoii BapuaHT — Xy-
KOBCKMIA — MO aHaformm ¢ MOCTOBbIM — HaxoguTCs
B CTBOPE CYLLECTBYIOLLEV NapOMHO nepenpasbl OT
nocenka >XykoBka Ha KpbIMCKOM Gepery B Hanpas-
neHun Kocel Yylika Ha TamaHCKOM MOyoCTPOBeE.
JnvHa Tpaccel No npsamMon — 5 km, ¢ y4eTom 3a-
rny6neHns TOHHENS NPOTSAXEHHOCTb TPACChl CO-
CTaBWUT 0KONO 7 KM. TpeTuii BapuaHT (XKykosckui Il)
npegnonaraeT CTPOUTENBCTBO TOHHENS OT NOCeNKa
JKykoBka B CTOPOHY nocesnka beperosoit. 1nvHa
Tpaccol No Npamon 12,7 kM, a ¢ yHeTOM TOHHESb-
HbIX YKJIOHOB — 0KONo 15 kM. Bce npensioxeHHble
TOHHENbHbIE BAPUAHTbLI KOHKYPEHTOCMNOCOOHSI (MO
CPaBHEHMIO C MOCTOBbIMI) Kak N0 CTOMMOCTU, Tak 1
no cpokam CTPOUTENbCTBA.

ToHHenbHbIE npeumMmyuiectea

MocTpoeHHbIi 70 neT Hasag MOCT, He MpocyLLe-
CTBOBAaB M roaa, Obin pa3pyLLeH NPUPOAHbLIM KaTa-
KN3MOM, 00Ka3aB TeM CaMbIM CBOIO YA3BMMOCTb.
ECTb 1 Apyrue cyLlecTBeHHble OOBOAbI B NONb3Y
TOHHENbHOro BapuaHTta (cM. Tabn. 2), Hanbonee
Ba>XXHbIMU Cpean KOTOPbIX ABAAIOTCA CTOMMOCTb U
CPOKM CTPOMTENLCTBA, 6€30MACHOCTbL CYA0X0/-
CTBa, MPUPOLHbIE YCNOBUS, 3KONOTMYHOCTb, TEXHO-
NOTMYHOCTb U JONTOBEYHOCT. COMHEHMS BO3-
HMKAIOT S B OTHOLLEHUM CTOUMOCTY — 0ObIYHO
MOCT geLleBne TOHHeNsl. Ho B KOHKPETHOM ciyyae
C COBMELWEHHbIM ()KeJ'IGSHO,D,OpO)KHbIM 1M aBTOO0-
POXHbIM) MOCTOM BbICOTOR MNPOSIETHOrO CTPOEHMUS
6onee 60 M 1 rnybuHol cBar ans onop 6onee 55 m,
CTOMMOCTb TOHHENA MOXET OKa3aTbCHd eCJin He
MeHblLLEe, TO U HE 3HAYUTENBbHO fonblle — Ha Cco-
NOCTaBMMOM YPOBHE. Bnpouyem, pacyeTbl MOKaxyT.
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1. CeBepHbiii — 10 km
2. XXyKoBCKMiA — 5 KM
3. XykoBckuit Il — 12,7 km

MpepnaraeMbie CXeMbl PacnioNoXeHus TOHHENbHOTO nepexopa yepe3 Kepuenckuii nponus

Tabnuua 2. OCHOBHbIE KPUTEPUU CPABHEHUSI MOCTOBOIO M TOHHEJIbHOIO BAPUAHTOB

Ne Kputepun Moct  ToHHenb
1 CToumocTb T —
2 Cpoku CTpomTensCTBa — +
3 Crpaternyeckas 6€30MacHOCTb — +
4 BesonacHocTb cyaoxoacTaea — +
5) MoropaHble ycnosus — 1
6 3KONOrMYHOCTh — +
7 TexHONOrMYHOCTb — +
8 LonroBeyHoCTb — 3

OpfHako, B cnyyae CpaBHEHUS TUNa TPAHCMOPTHOMO
nepexopna yepes KepyeHcknii NponuB, raBHbIM
KpuTeprem AoKHa CYXUTb 6e30MacHOCTb 00b-
eKTa — Kak OCHOBa cTpaTernyeckoi 6e3onacHocTu
Kpbima.

CtoumocTb

OpI/IeHTMpOBO‘-IHaﬂ npeanonaraemad cton-
MOCTb COOPYXeHUsA ABYXYPOBHEBOIO TOHHENdA Anga

MpumeyaHue

HeopgHo3HayHo, 3aBMCUT
OT NOKaJIbHbIX yCﬂOBI/IVI

HeopnHo3HayHO, 3aBUCUT
OT JIOKaNbHbIX yCﬂOBI/IVI

6e3BapraHTHO
6e3BapuaHTHO
6e3BapraHTHO
6e3BapuaHTHO
Ckopee pa

Ckopee noa

KpacHoapmeiickuii
Batapeitka - o7

i ' M25
JIuHCKOs 3anopoxckas
3ajl.

Beperosoii

LI
.y

Xene3HoA0POXHOro 1 aBTOA0POXHOI0 TPaHCMNop-
Ta 0T nopTana Ao noprana MOXeT COCTaBUTb OT
1,8 Mnpa (Ans TOHHeNs AMHOW 7 kM) oo 2,9 mnpa
eBpo (12 km). OTO CONOCTAaBMMO CO CTOMMOCTbIO
CTPOUTENBLCTBA MOCTA @aHANIOMMYHON NPOTSXKEH-
HOCTW. Hanpumep, CTOMMOCTb CTPOMTENBLCTBA
MocCTa Ha 0. Pycckuin yepes nponus bocdop Boc-
TOYHbIN 06LWelt annHoin 1885 M cocTaBuna okoso
1 MApL eBpo, Npu 3TOM MOCT Bbl1 NOCTPOEH 3a 4
roga (2008-2012 rr.). Mpwn cpaBHEHUN CTOMMO-
CTUW CNneayeT y4nTblBaTb TO 06CTOATENBCTBO, YTO
[anbHEeBOCTOYHbIN MOCT SIBAIIETCS cyrybo aBToa0-
POXHbIM. Apyrnmun cnosamm, COBMELLEHHbI MO-
CTOBOIA Nepexo/, TEOPETMYECKM MOXET 0kasaTbCs
naxe nopoxe ToHHens. OaHako 370 YTBEPXAEHNE
TpebyeT 6onee aeTanbHol NnpopaboTtku. Apyroi
nprvMep: NPOEKTUPYEMbIN B HACTOSLLEE BPEMS
ABTOAOPOXHbIA MOCT AJINHOW 0KONO 3,2 KM 4epes
p. JleHa B paitoHe AkyTcka 6yaeT CTouUTb, cornac-
HO KOHLLeCCUOHHOIO cornawenuns, 40,25 mnpg
pybneli B LeHax nepeoro keapTana 2013 roga. Ons
CpaBHeHWs: cToMMocTb OpNoBCKOro ABYXYPOB-
HeBOro ToHHens B CaHkT-MeTepbypre ¢ Tpems
nosiocammn ABUXEHUS B KAXA0M HanpasieHnn n
o6LLen ANnHON (BKtoYas Cbedabl) 0KO0 4 KM Mo-
Cle 3aKJIl4eHnsa rocyaapCTBEHHOM 3KCNepTU3bl
Ha NpoekT cocTaBuna 68,8 mnpa pybneii (B LeHax
BTOpOro keaptana 2010 roga). Mpwu aTom noa-
pycnoBas 4aCTb TOHHENS ANNHON 1 KM, KOTOPYIO
npeanonaranock NOCTPOUTb C MOMOLLBIO YHUKASb-
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HOrO TOHHENIENPOXOAYECKOr0 MEXAHN3MPOBAHHOIO
KOMMJiekca, oueHnBanacb BCero nuilb B 12 mappg,
pybnei, BktoYas CTapTOBbIA U NPUEMHBIV KOTO-
BaHbl. CTOMMOCTb NNAHMPYEMOrO IBYXYPOBHEBOIO
TOHHenNs B Typummn yepes nponue bochop gnnHom
5,4 kM ¢ OBYMS N0OJIOCAMK ABUXEHNS TPAHCMoOpTa

B KaXXA0M HanpasneHun coctasnseTt 1,4 mapg,
nonnapos CLUA (unm nopsigka 56 mnpg pyoneii) B
ueHax yetseptoro keaptana 2013 roga. Ucxons

13 9TOro, HaAeKCb, MOXHO NPEANONOXUTb, HTO
CTOMMOCTb TOHHENS Yepe3 KepyeHCcKknin Npoame
6yoeT conocTaBuma Co CTOMMOCTbBIO @aHaNOrM4yHo-
ro MOCTOBOIO Nnepexoaa.

Cpoku

Mpu NpoUMx paBHbIX YCIOBUSAX CPOK CTPOUTENb-
CTBa TOHHENS MOXET 0Ka3aTbCs MEHbLLVM, YeM
mMocTa. Tak, TOHHenb anameTpomM 19,3 M 1 anmHom
7 KM LLMTOBBIM CNOCOOOM (NOA0OHBIN LNT yXe
pa3paboTaH 1 ero NpMMeHeHne HaMme4yanoch A
cTpouTenbctea OpPfoOBCKOr0 TOHHENS) MOXET ObITb
COOpPYXeH 3a 4,5-5 neT (Npn CKOPOCTU NPOXOAKN
O[HMM LLUMTOBLIM KOMNEKcoM 4,4 m/cyT, nnm 2
Konbua). Ans COOpYXeHMs aHanormyHoro MocTa,
NPV NPOYMX PaBHbIX YCNIOBUAX, NOHAA00UTCS
0KONo 6-7 neT. Y4ntblBas CNIOXHOCTb reonorunye-
CKMX yCnoBuin, 0co6eHHO B 30He dapeaTepa, npu
MOCTOBOM BapuaHTe BO3HMKHET HE0OX0AMMOCTb
COOpYXeHus cBai rnybuHoin He meHee 50 M anga
NMWIOHOB BbICOTOV H6onee 80 M, YTO HE MO3BONUT
HUKOMM 06pa3oM COKpaTUTb Cpoku. Tak, Nnpeano-
naraemblii CpOK CTPOMTENBLCTBA BbILLEYNOMSAHYTOr0
MocCTa 4epes p. JleHa, No MMeLWMMcs aHHbIM,
COCTaBUT He MeHee 5 neT.

TexHONOrM4HoCTh

TOHHeNbHbI BapnaHT, 6€3yCN0BHO, SBNAETCS
6oiee TEXHONOMMYHLIM. EQnHOXabI onpepenus
AnamMeTp TOHHENs, TONWMHY 1 Apyrve napameTpbl
064enkn, BeCb NPOEKT peann3yeTcs U3 ctaHaap-
TM3MPOBAHHbIX 3/IEMEHTOB OrPaHNYEHHON HOMEH-
knatypsbl. B cnyyae MOCTOBOro nepexoa HOMeH-
Knatypa VI3,£I,eJ1I/II7I MOXET 0Ka3aTbCHA 3HAYUTENIbHO
LIMpe, a MeTOAbl CTPOUTENBLCTBA PAa3HOOOpasHee,
4TO, HECOMHEHHO, CKaXeTCd Ha TeMnax n Haaex-
HOCTK paboT.

Cynoxoacteo

BesonacHoCTb cypoxoncTtea (MopennaBaHus) B
npuHUUNe He o6cy>K,u,aeTc;|, TaK KakK npu TOHHeNb-
HOM BapuaHTe OHO He 3aTparvBaeTcs BOOOLLE.

B npouecce akcnnyaraumm MOCTOBOrO nepexoaa
3TO MOXET CTaTb YyBCTBUTENIbHON NPOBNEMON.

Moropa

MorofHble yCNOBWSA NPaKTUYeCckn He OyayT
CKa3blBaTbCs Ha CPOKaX 1 CTOMMOCTH COOpYXe-
HWA TOHHEN:, TOrAa Kak npy NPUHATAN PeLLeHns 0
CTPOUTENbLCTBE N0O0ro MOCTOBOIO BapuaHTa Kiu-
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OpuH ABYXbSIPYCHBIN
TOHHENb BHELIHUM
omametpoM 16 m

TOHHE/IN

MaTuyeckume yCioBus B BUE BETPOB, LUTOPMOB,
neanoxonos, OMNON3HEeNn N T. M. MOTryT 3HA4YUTENIbHO
NOoBINATb HA CPOKWN U, COOTBETCTBEHHO, CTOU-
MOCTb paboT, 0COGEHHO B NOAPYCIOBOW YacTu.

CtpaTernyeckas 6e30nacHoOCTb

Cpenn Bcex MHXEeHEPHbIX COOPYXEHWIA TOHHENN
ABNA0TCA Hanbonee 6e30NacHbLIMU C TOYKM 3pe-
HUS1 BO3HUKHOBEHMS Pa3fiIMyHbIX Yrpo3, BKoYas
NPUPOAHbIE KATAKNN3Mbl U BO3MOXHbIE TEPPOPU-
cTnyeckme ataku. TOHHENb, KPOME NMopPTanoB, He
MMEET HMKAKMX APYrnx Noaxoaos, He BUAEH Ha
pPacCTOAHUK, 3aLLMLLLEH CBEPXY TOJLLEN BOOb! U
nopoabl. Kak nioboe noaseMHoe COopyXeHue, OH
MMeeT 0O0JbLUYI0 HAAEXHOCTb NPY NOObLIX Celc-
MUYECKUX BO3AENCTBUSX Onaroaaps B3anMoaein-
CTBUIO C OKpYXaloLLLen Nnopoaon. M3HyTpu TOHHENb
3allMLLEH OT NoXxapa 1 B3pbiBa CBOUMU COOCTBEH-
HBIMW KOHCTPYKLMSMMA,
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JKONMOrMYHOCTb

B oTAnume oT MocTa, TOHHENb NPaKTUYECKM HE
0Ka3blBaeT HNKAKOro BpeaHOro BO34enNcTBNS Ha
oKpyxatoLuyio cpeay. Belemka nopoabl npon3Beo-
LMTCS B 3aMKHYTOM NPOCTPAHCTBE. V3BNEYEHHbI
rPYHT NPakTUYeCKM B MONHOM 06bEME TpaHcnop-
TUPYETCS Ha 3apaHee ONpeaeneHHbIV MONNIOH,
raoe OH 1 cknagmnpyetcs. Coopyx(eHme TOHHENA He
npegnonaraeT NpoOBeAeHNs Kakmx-nmbo paboT B
BOAE, CNef0BaTENbHO, OTCYTCTBYET HEraTUBHOE
BAVUSIHWE HA BOAHYIO CPeay 1 pbibHOE X035ACTBO.
Mpu ntobom MOCTOBOM BapuaHTe 6yaet Habsio-
[aTbCs 3HAYMTENbHOE BO3ENCTBME HA BO3-
OYLLHYI0 (NblNb, pa3HOCKMMas BETPOM) U BOAHYIO
cpenpbl.

HapexHocTb

OIH1M 13 OCHOBHbIX NapPaMeTPOB HaJEXHOCTM
SIBNISIETCA [L0NrOBEYHOCTb 06bEKTA/KOHCTPYKLMN.
B cOOTBETCTBMM C CYLLECTBYIOLMMY OTEYECTBEHHBI-
MW 11 3apyBeXHbIMM CTaHAaPTaMK, L0rOBEYHOCTb
TaKNX MHXEHEPHbIX COOPYXXEHUIA, KAk MOCT UK
TOHHENb, N0MKHA cocTaBnaTb He MeHee 100 neT (no
€BpOonenckuM Hopmam — He meHee 120 nerT).

JonroBe4HOCTb NIOBLIX COOPYXEHMIN 06ecneyn-
BaETCS NPaBUIbHbIM BbIOOPOM KOHCTPYKTUBHbIX Ma-
TepuanoB C ANTENbHBIM CPOKOM CNyX0bl, obecne-
YeHMeM rapaHTMPOBAHHbIX YCIOBUI MX paboThl U
pernameHToM npodunakTU4eckoro 06cnyxmBaHms
1 PEMOHTA Y3110B 1 KOHCTPYKTUBHbIX 3NEMEHTOB.
B 370 CBA3M COBEPLLUEHHO 04EBUOHBIM HAKTOM SB-
NSIeTCS NOHMXEHHAs HAAEXHOCTb MOCTOB MO CPaB-
HEHUIO C TOHHENSMW. MHOrMe MOCTOBbLIE 3NIEMEHTbI
BbINONHAOTCS U3 MeTanna n TpedyioT HaaeXHOo
rMAPOU30AALNN, 3aLLUMLLAIOWEN 3TV 3NIEMEHTI
OT arpeccuBHOr0 BO3AENCTBUS Cpeapl, FaBHbIM
06pas3om, OT KOppo3un. Bce M3BECTHbIE aHTU-
KOPPO3WOHHbIE METOIbI HE SABNAOTCS AOCTATOYHO
[IONrOBEYHbIMM, 3aLLMTHOE NOKPbLITUE KOHCTPYKLIMIA
3a4acTylo pa3pyLLaeTcs yxe Npu TPaHCNoPTUPOB-

[lBa ABYXbSAPYCHBIX
TOHHENS BHELHUM
Aunametpom 15,2 m

100

mnpa pyo6 —
Takylo cymmy
no cJioBam MUHU-
cTpa TpaHcrnopTa
P® Makcuma
CokonoBa MoryT
NnpeBbICUTL pac-
xoAdpl 60XkeTa Ha
CTPOUTENLCTBO
MocTa, ecnv byoet
BbIOpaH ABYXMYTHbIN
BapUaHT Xene3Hown
noporu

215200
214600

Ke, XpaHeHUV uim MoHTaxe. IMeHHO NnoaToMmy 3a-
TpaTbl Ha coaepxaHue nboro MocTa BCeraa ocTa-
0TCS BbICOKMMM. Y TOHHENEW — 0bOpaTHas kapTuHa.
CTOMMOCTb X CTPOUTENILCTBA MOXET ObiTh U BhILLE,
HO 3KkcnyaTaumsl NpakTM4eckn Bcerga obxoamTes
neuwesne. ToMy NpMMep NPakTUYECKN BCE TOHHENN
MeTpo B Mupe. CoBpeMeHHbIE TOHHENN CTPOATCS U3
BbICOKOMPOYHOr0 HENPOHMLLIAEMOro 6eToHa 1 npak-
TUYECKM HE UMEIOT METAININYECKNX SIEMEHTOB.

Takum 06pa3om, Nocsie CpaBHEHUSI MOCTOBOIO U
TOHHENbHOro BapuaHTOB nepexosa vyepes KepyeH-
CKWIA NPOJSIMB MOXHO CAeNaTb OLHO3HAYHbLIN BbIBOL,
B NONb3Y TOHHENS.

BapuaHTbl KOHCTPYKTUBHbIX PeLUeHUI
TOHHenNs

Hawwmnm konnekTneom paspaboTaHbl TPU HUXe-
CNeayoLLmMX KOHCTPYKTUBHBIX PELLEHUS TOHHENS
yepes KepyeHckuii nponms:

OAauH ABYXbAPYCHBIA TOHHENb BHELUHUM Aname-
Tpom 18,65 M ¢ pasmeLLeHeM TPEX MNOJIOC LIMPUHON
no 3,65 m 519 aBTOMOOMNbHOIr0 TpAHCMOPTa Ha
BEPXHEM YPOBHE W ABYX NyTeW XeNe3HOL0POXHOro
TpaHcnopTa Ha HMXHEM YpoBHe. BapuaHT npopabo-
TaH ¢ cobnioaeHnemM BCex He0bXoanMbIX rabaprToB
Ans o60omx BUAOB TPAHCNOPTA 1 NpeaycMaTpmBaeT
BO3MOXHOCTb Nepexoia Naccaxmpos C OAHOMO
YPOBHS! Ha APYroi Ans ux aBakyaLmm npu noodbIx
4pe3BblyaiHbIX CUTYaLMSIX.

OpuH ABYXbAPYCHBIV TOHHENb BHELLHUM Apame-
TpoM 16 M C pa3meLLeHneM ABYX NOOC WMPUHOM
no 3,65 M 1 pasgenutenbHoro 6apbepa Mexay
HUMW N5t aBTOMOOW/IbHOrO TPaHCMNopTa U OAHO-
ro nyTv 44 Xene3Ho4opoXHOro TpaHenopTta B
HUXHEM YpOBHE. BapmaHT Takxe npegycmartpusa-
€T BO3MOXHYIO 3BaKyaumio MaccaXxmnpoB MNyTeM UX
nepexoga ¢ 04HOro Ha APYrov ypoBeHb.

ﬂ,Ba OBYXbAPYCHbIX TOHHENA BHELWWHM gMamMe-
Tpom 15,2 M Kaxaplil ¢ pa3MeLeHNEM Ha BEPXHEM
YPOBHE B Ka>XX0OM TOHHEeie ABYX NOJI0OC LIJl/IpVIHOIZ
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TOHHE/IX | 55

3,65 M ana aBTOMOBMNBLHOIO TPAHCNOPTA Y OAHOMO
NyTY XeNe3HOA0POXHOr0 TPAHCNOPTA HA HUXHEM [
ypoBHe. B aTOM BapuaHTe anis aBakyaumm nacca- W,
XMPOB Yepes kaxasle 150 M Mexay TOHHENsIMM
npeaycMOTPEHbI LTONbHU-COONKN. AHANOTNYHBIN
BapUWaHT ycneluHo npumMeHeH B LLaHxae (KuTait), B 53,85 km
N3BECTHOM TOHHENBHOM Mepexoae Yepes p. AHL3bI
(The Shanghai Yangtze river tunnel).

0 (km) 100
—— e —

ToHHenu-aHanorn

B kauecTBe NMPMMEPOB aHaNOrMYHbIX TOHHESbHbIX
PELLEHNIA MOXHO NPUBECTU CNELYIOLLME NOCTPOEH-
Hble NGO Haxo[sALLMECS Ha PasHbIX CTaamMsX Npo-
€KTMPOBAHNS TOHHENN;

= MNMoaBoaHbIn ToHHenb CelikaH (Seikan) B
ANOHWUM NPOTAXEHHOCTLIO 53,85 KM, MOCTPOEHHBIN
B 1988 roay Ha rnybuHe okono 240 M OT NOBEPXHO-
CTW BOAbI.

m [TogBoAHbLI EBPOTOHHENL NOA NPONBOM
JlTa-MaHuw (Channel tunnel). MNpoTsxeHHOCTb — MoagoaHblit ToHHenb Ceikat (Seikan) B AnoHuu
50,5 kM, BBeaeH B akcnnyataumio B 1994 roay.

= AbpOo-eBpONENCKIMiA TOHHENb NOA, NPOIBOM
mbpantap (Nnpeanonaraemas annHa 38,7 km,
Haxo4WTCs B CTaAMM NPOEKTUPOBAHMS).

= A31aTCKO-eBPONENCKUN ABYXbAPYCHLIN
aBTOMOOWSIbHBIV TOHHENb ANNHOM 5,4 KM nog,
nposmeomM bocdop, HaxoasaLwmnesa B ctagnm TnyGuka (M)
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= [pakTnyeckmn Bce 3anafHble CTPaHbl Mpu
nepeceyYeHnmn KpynHbiX BOGHbIX Mperpag, npu
CPaBHEHUW MOCTOBBIX 1 TOHHEJIbHBIX BAPMAHTOB [ ——
oTAaloT nNpegnovyrteHne pa3indHbiM BUOaM TOH- s [3ANOYICKAN NYTH
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Kamn6enn TayH

m B HacTosee Bpems HAaKOMIEH 3HAYUTENbHbIN CEBEPHAS!
YCMEeLLHbI OMNbIT TPOEKTUPOBAHUS U CTPOUTENLCTBA VIPAIAHVS
MOJBOAHbIX TOHHESe (Kak aBTOMOOWIIbHBIX, TaK 1 |
XENe3HOLOPOXHbIX) B PA3NNYHBIX UHXEHEPHO-
reosIorMyeckux yCroBusX, CO31aH0 YHMKaNIbHOe
TOHHENenpoxoa4eckoe 060pyA0BaHNE, UMEIOTCS

XOPOLLO 00YYEHHbIE NHXEHEPHO-TEXHUYECKME U VPIAHICKAS — Sece— — AHTTIM
pabouve kaapbl Ans NpoBeaeHns NoaooHbIX paboT. PECTIYB/INKA

endact

[ly6nuH

Beiwen3noxeHHoe no3BonseT CAENaTh BbIBOJ O HEO-
CMIOPUMbIX NIPENMYLLECTBAX TOHHE/ILHOIO BaphaHTa, o
HO npu 3TOM, 6e3yCI0BHO, HE06XOAUMO MPU3HATB, T i\

4YTO COOPYXEHNe TPAHCMOPTHOIO NEPEXo/a Yepes Ouurap
KepyeHcKuii nposmB no cuTyaumoHHbIM, KiumaTunye-
CKNM, MHXEHEPHO-reoornyecknm, ceiicMmuyecknm n

MPOYMM YC/I0BUSIM SIBJISIETCS CJIOXHOM TEXHNYECKOI
npo6aemoi.
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Main characteristics

KERCH TUNNEL:
GUARANTEE
OF CRIMEA SECURITY
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Tunnel

Bridge

Length from launching

to receiving shaft = 4800 m;

Lenghth from point A
to point B = 6600 m;

6550 m;

Lenghth from portal to portal =

Max depth=-74m

Max height =+75m

Déja vu! Aimost immediately after the President V.V.Putin’s remark on the necessity to build a
transport crossing through the Kerch Strait, the “lyric poets against physicists” conflict re-emerged
as the dilemma: what is the real need of Crimea: is it a bridge or a tunnel? And here again the proverb
«every bird likes its own nest» has recurred to the memory. While bridge engineers are defending a
bridge strait crossing as a beautiful, aesthetically pleasing, effective, picturesque and inexpensive
solution (from their viewpoint), the tunnel engineers argue in favour of the opposite decision, they
see tunnel as the most safe, reliable and the most durable of engineering structures.

The bridge option undoubtedly has a lot of advantages being at the same time the most vulnerable of
engineering structures both to natural hazards (thunderstorms, typhoons, earthquakes, ice drifts),
and to terrorists attacks or local military conflicts. The above factors encourage further comparison
between bridge and tunnel solutions proposed for Kerch strait crossing.
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Glazovka
Voikovo

1. Northern
2. Zhukovsky
3. Yenikals
4. Tuzla

Proposed locations of bridge crossing over Kerch Strait

First Attempt

The idea of a transport crossing through Kerch
Strait goes back to long ago. And it was not only an
idea. The Second World War made the idea of the
edifice especially significant, and the construction
works started. Its detailed description can be found
in the M.S.Rudenko article «Bridge over the Kerch
Strait» published in the “Transportnoye stroitelstvo”
magazine (“Transport construction”, No. 6, 1991).

The bridge (of 4452 min total length) was built north
of Kerch; it had more than 100 spans of 13.6 mand
27.3 minlength, and four swing spans (2x55+2x27)
in its channel part allowing vessels to pass. The
construction was completed for the most partin
autumn 1944, and on November 3 the first train passed
through the bridge from the Krim (Crimea) station
to the Kavkaz (the Caucasus) station. In February
1945, after the Yalta conference of Anti-Hitler coalition
leaders, a closely guarded train passed through the
bridge in the same direction. But a few days after, on
18-20th February, a part of the bridge was destroyed
by the sea ice drift. The ice floes moved by wind and
current approached the bridge from the side of Azov
Sea, and 15 intermediate spans were destroyed
under their pressure. As a result, most of the bridge
superstructures collapsed. After this “ice” accident the
government didn’t make any attempt to launch either a
high level fixed bridge or a movable bridge project for
many years. The talks on the necessity of this crossing,
both for rail and road transport were resumed only after
the USSR collapsed and Russia and Ukraine became
two separate states. A series of various projects were
proposed (including bridges and tunnels), but all of
them failed to get intergovernmental approval.
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Location

Kerch Strait joins the Black Sea and the Sea of Azov,
and ensures a transport link between them. It is bounded
by Taman peninsula to its East, and by the Kerch
Peninsula to its West. The length of the Strait is about
25 km, while its width ranges from 4.5 km in its northern
part near Chushka spit, up to 16 km in its southern part
near the Tuzla Spit. The depth ranges from 5+8 min its
Northern part to 3+6 min its Southern part.

The marine traffic between Black and Azov seas
is operating in the Kerch-Yenikalsky navigable sea
channel (artificial channel dredged along the Kerch
strait) about 2.5 km from the Crimean coast; it
is 8—10 meters deep and 120 meters wide. Both
heavy-tonnage vessels (150-240 long and up to 50 m
above sea level), and oil and gas platforms (up to 94
meters height) pass through the strait. More than 21
thousand vessels, among them more than 500 heavy-
tonnage vessels go through the strait each year.

Taman Peninsula is a hilly plain, slightly sloping
to the sea, ridged in its central part. The peninsula
coastline is indented with bays and estuaries.

Kerch Peninsula is a hilly terrain formed by narrow
hills and ridges split by gentle depressions of various
sizes. Hillsides and ridges slope at 10-35 degrees.
The Kerch Strait shoreline relief is diverse: low and
swampy coasts with sand spits (Chushka, Tuzla) give
way to steep rocky cliffs. The water exchange through
the strait is conditioned mainly by winds and by Azov
Sea water runoff. The water level depends on many
factors, and above all on Black and Azov sea level
variations caused by wind set-ups. Mean annual cycle
of sea level height is estimated from 35 to 97 cm, and
the maximum current velocity is 0.98 m/s.
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Table 1. Bridge crossing. Estimated technical and economic parameters

Variants

Northern Zhukovsky Yenikalsky

Indicators Units
Length of bridge crossing m 10250 5670
Approaches
Rail link km 24/86 13/94
Road link km 49/40 46/79
Superstructure — need for Thous. 160 114
metal works tons
Reinforced concrete and Thous. 695 496
concrete m?
Construction cost:
Bridge crossing MIO $ 943.6 693.1
Approach to bridge 422.0 579.0
crossing
Infrastructure facilities 150.0 150.0
Thous.
Occupied area ous 108 116
hectares
Construction period years 6 6

The ice in the strait appears annually. It is moved
mainly by north-east winds from the Azov Sea.

Storm warning

Rather forceful storms occur in the strait, especially
in winter. The last storm of October 11, 2007 caused
several ships to sink releasing oil and sulfur into waters
and contaminating heavily the Crimean peninsula coast.

Average annual wind velocity observed by
meteorological monitoring stations across the Kerch
strait ranges from 4 to 8 m/sec. North-east and east
winds are the strongest. The absolute maximum (over
40 m/sec) was reached by North wind in September,
1956. East and north-east wind gusts reach peak
speed of 228 m/s.

Geology

According to available data, Kerch Strait is located
in a high seismic area. The seismicity of the strait
zone amounts to 9 Richter with 1% exceedance
probability. A structural feature of the area is a rather
high location of the argillaceous bedrock near the
Crimean coast of the strait and its dramatic drop off
to a depth of 50m in the eastern part of the strait. The
bedrock is covered by very weak slime grounds.

Bridge options

The return of Crimea to Russian Federation brought
a new and most immediate meaning to the Kerch
crossing construction. Some early bridge crossing
proposals were submitted for discussion, though they
did not reflect new realities like worsening international
relations and a growing terrorism menace.

The tunnel siting issue was intensely analyzed in
past years. The main and thoroughly studied schemes
are the following:

6300

5/93
46/89

127

550

746.1
570.0

150.0

112

Tuzla

11700

36/83
38/45

183

790
1077.08
407.0
150.0
102

6

1.The Northern crossing (in the Cape Fonar area, at
the mouth of the Strait at Azov Sea).

2.The Zhukovsky crossing (in the existing ferry-boat
crossing area).

3.The Yenikalsky crossing (to the South from the
ferry-boat crossing, between the Yenikale Cape and
the southernmost tip of the sand spit Chushka).

4.The Tuzla crossing (in the old fortress area,
Southward of the Cape Ak-Burun White, to the sand
spit Tuzla).

Technical and economic parameters of proposed
options of the bridge crossing (according to the
institute “Giprostroymost” data) are given in the Table1.

According to bridge experts who refer to technical
and economic comparative study, in every possible
location the minimum navigable span length should
be no less than 320 m (and up to 500 min Kerch -
Yenikalsky navigable sea channel). Large ice floes
from Azov Sea and eventual sea ice blocking of
the strait constitute a serious disadvantage of the
Northern solution.

Zhykovsky and Yenikalsky options face the
same problem though to a lesser degree; the first
one passes a sharp turn in the Kerch-Yenikalsky
sea channel and is inacceptable as contradicts
navigation regulations. Low shores and populated
localities Zhukovka, Opasnoye and Sinyagino clog
up the access to the bridge with over 50 m vertical
clearance, which should also be considered as
drawbacks of Zhukovsky and Yenikalsky options.
Another disadvantage of the last one is the exit to the
southernmost tip of the sand spit Chushka with a large
aquatic area of Taman gulf behind it.

The Tuzla option has a characteristic feature: the
bridge passes over a sharp turn of Kerch-Yenikalsky
sea channel, close to the reloading bay of the Kerch
port. But there is also an advantage: a high coast
(almost the same level as the bridge so it is not
necessary to ascend it). It means that the crossing
length could be decreased, though the navigable span
would probably be increased.

A preliminary comparison of location options for
the bridge across Kerch Strait in terms of situational
conditions and navigation safety illustrates the
advantages of the Tuzla scheme; itis located in the
narrowest part of the strait where navigation is restricted
by a high steep coast on the Crimea side, and by shallow
waters and Tuzla spit on the Caucasus side. This option
is recommended as a priority for further scrutiny.

Three tunnel options

Location options proposed for tunnel crossing
alternatives are similar to those of bridge crossing
schemes. The first option (Northern) implies
construction of the tunnel linking the Cape Fonar
with the llyitch village. The direct route would be
about 10 km long. Taking into account the tunnel
depth and rail and road gradient, the length of the
crossing could reach 12 km. The second - Zhukovsky
- option like its bridge competitor underlies the
existing ferry-boat crossing linking Zhukovka village
on Crimean coast with the sand spit Chushka at the
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Proposed locations for tunnel crossing through Kerch Strait

Taman peninsula. The direct route would be about
5 km long, and by taking tunnel depth into account
, the route would be approximately 7 km long. The
third option (Zhukovsky Il) implies a tunnel built
between the Cape Fonar and Garkusha village.
The direct route would be about 12.7 km long,

and by taking tunnel gradient into account, would
be approximately 15 km long. All tunnel options
proposed are both cost and time competitive with
their bridge alternatives.

Advantages of the tunnel solution

The bridge built seventy years ago was destroyed
by a natural disaster, and this proved its vulnerability.
There are other sound arguments in favor of the tunnel
alternative (See Table 2), the most important being
the cost-time factor, navigation safety, environment,
environmental impact, constructability and longevity.
The only concern is the cost — normally bridges are
less expensive than tunnels. However, in this particular
case of combined (railway and highway) bridge with
spans over 60 m high and abutment piles 55 meters
in depth, the tunnel would cost if not less then at
least not much more; it means that the costs are
comparable. Anyway, the cost statement will show the
truth. The key point is that the safety criteria shall be
a key consideration in selecting the type of structure
for the transport crossings through Kerch Strait, as
the selected structure itself shall become a strategic
security basis of Crimea.
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Table 2. Bridge and tunnel alternatives: main comparison criteria

Criteria Bridge Tunnel Note

Cost n _ ambiguou;,' depends upon
local conditions

Construction time — 3 ambiguou.s,. depends upon
local conditions

Strategic safety — A Invariable

Navigation safety — A Invariable

Weather conditions — + Invariable

Environmental impact = + Invariable

Constructability — 3 Rather yes

Uptime — i Rather yes

Cost

Tentative cost of a double-deck road-rail tunnel
can range from 1.8 billion (7-km tunnel) to 2.9 billion
EURO (12 km). This is comparable to the cost of
bridge of a similar length. For example, the cost of
bridge to Russky Island across the Eastern Bosporus
strait, total length 1885m, amounted approximately to
1 billion EURO; the construction took 4 years (2008-
2012). Considering that the Far East bridge is a road
bridge only, the combined bridge crossing could
theoretically turn out even more expensive than
the tunnel option. However, this assertion requires
careful scrutiny. Another example: a 3.2 km road
bridge across the Lena river in the Yakoutsk region
which is currently under design (planned to be built
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within the framework of a concession agreement)
will cost 40.25 billion rubles (prices of first quarter
2013). Just for comparison: the cost of Orlovsky
double-deck tunnel in Saint-Petersburg with three
vehicle lanes in each direction, of 4 km overall length
(including ramps), quoted by state expertise was
68.8 billion rubles (prices of 2nd quarter 2010).

The evaluated cost of Tkm long underwater part

of the tunnel to be built using a unique shield
tunneling boring machine, was only 12 billion rubles,
including entry and exit pits. The cost of planned
5.4 km double-deck tunnel across Bosphorus strait
in Turkey with two vehicle lanes in each direction
would be 1.4 billion US dollars (or about 56 billion

We shall conclude that the comparison of two Kerch
Strait crossing alternatives suggests that the tunnel
alternative is preferable.

rubles; (prices of fourth quarter 2013). Based on
the above, the cost of Kerch Strait tunnel crossing is
comparable to that of Kerch Strait bridge crossing.

Construction Time

All other conditions being equal, the tunnel
construction time might turn out shorter than this of
abridge. A 7 kmlong tunnel of 19.3 min diameter
built with tunneling boring machine (the shield had
already been designed and planned for Orlovsky tunnel
construction) could be builtin 4.5-5 years (one shield
machine with tunneling speed up to 4.4 m /day, or two
rings). A similar bridge construction, all other conditions
being equal, will take about 6-7 years. Complicated
geological conditions, especially in the waterway area,
will require 80 meters high piers supported by 50
meters deep bored piles, so there is no way to reduce
the construction time. Thus, according to available
data, the construction of the Lena river bridge is
reasonably expected to last for at least 5 years.

Constructability

Tunnels are undeniably more constructible than
bridges. Having once determined the tunnel diameter,
tunnel lining thickness and other parameters the
constructor can go ahead and realize the project using
alimited number of standardized components. In case
of bridge crossing, the stock of products might appear
to be much wider and the construction methods much
more various, which will inevitably tell upon tempo and
structural safety.

Navigation

Navigation (sailing) safety is out of discussion,
since in case of the tunnel solution it does not have
any sense. In the bridge crossing alternative it can
become quite a problem.

Weather

Weather conditions practically won’t tell upon time
and cost of tunnel construction; on the contrary, the
bridge construction is very vulnerable to climatic
conditions such as winds, storms, ice drifts and
landslides, etc. that could significantly influence the
time and, accordingly, the costs, especially for the
underwater sections.

Strategic Security

Of all engineering works tunnels are the safest being
well protected against various menaces, including
natural disasters and eventual terrorist attacks. Tunnel
has no other accesses except portals, it cannot be
seen from distance and is protected by rock mass
and water. As any subterranean structure, tunnel is
resistant to seismic hazards due to its collaboration
with the surrounding underground massive. Special
hazard suppression systems make tunnels fire
protected and explosion-proof.

Environmental Impact

In contrast with bridge, tunnel practically does not
have any negative environmental impact. Excavation
works are performed in enclosed spaces. Almost the
entire volume of excavated material is transported to
backfills and stored there. Tunnels are not excavated
in water, hence no negative impact either on aquatic
environment or on fish industry. On the contrary, any
bridge solution brings negative impact on air (dust
particles picked up by wind and spread out over a
great area) and aquatic environment.

Reliability

One of the main parameters of structural reliability
is the structural longevity. According to national and
foreign standards the structural longevity of bridges or
tunnels should be no less than 100 years (European
norms require no less than 120 years).

The longevity of any structure depends on
appropriate selection of durable materials with long
life expectancy, on normal operating conditions
as well as on planned preventive maintenance and
repair of structural components. Accordingly,
we must admit the obvious fact: bridges are less
reliable than tunnels. Many bridge components are
metal-made and must be reliably hydro-insulated
to protect against destructive action of aggressive
waters and especially against corrosion. No anti-
corrosion method will protect the structures over
sufficiently long time, protective coating of structures
often deteriorates already during transportation,
storage or erection. That is why bridge maintenance
expenditures are always high. In case of tunnels
the situation is just the opposite. The cost of tunnel
construction may be higher, however the operation is
almost always less expensive, almost all metro tunnels
in the world being an example. State-of-the art tunnels
are built of high-performance tight concrete and have
almost no metal components.
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We shall conclude that the comparison of two
Kerch Strait crossing alternatives suggests that
the tunnel alternative is preferable.

Design solutions for tunnel crossing

Our team has developed the following three
design solutions of a tunnel across Kerch Strait:

1.0ne double-deck tunnel of 18.65 m in external
diameter with three 3.65-meter wide vehicle lanes
in the upper level, and twin-track railway in the
lower level. The option complies with all regulatory
dimension requirements for rail and road transport,
and allows passengers to pass from one level to
another in case of an emergency evacuation.

2.0ne double-deck tunnel of 16 m in external
diameter with two 3.65-meter wide vehicle lanes
and a motorway barrier between in the upper
level, and one railway track on the lower level.
This option also allows passengers to pass from
one level to another in case of an emergency
evacuation.

3.Two double-deck tunnels , each of 15.2 m
in external diameter with two 3.65-meter wide
vehicle lanes and a motorway barrier between
them in the upper level, and one railway track in
the lower level. The option includes emergency
cross-passages between the tunnels, with 50
meters spacing between them. A similar option is
successfully implemented in Shanghai (China), in
well-known Shanghai Yangtze river tunnel).

Comparable Tunnels

The following tunnels, which are either already built
or are at various design stages, could be listed as
examples of similar tunnel solutions:

= Undersea tunnel Seikan in Japan, 53.85 km in
length, built in 1988 at 240 m below the sea level.

m Undersea 50.5 km Eurotunnel under the Channel
(Channel tunnel), opened in 1994 for passenger
service.

m Afro-European tunnel under the strait of
Gibraltar (supposedly 38.7 km in length, design is in
progress).

m Asian-European 5.4 km double-deck motorway
tunnel under the strait of Bosporus currently passing
“financial closure”.

m Orlovsky double-deck motorway city tunnel
about 6 km in overall length under the Neva river in
Saint-Petersburg. In 2010 it was approved by the
State Examination bodies for construction (still open,
no “financial close”).

m Underwater tunnels in Great Britain, various
stages of design in progress.

These examples of built tunnels as well as of
tunnels currently under design, bring us to the
following two most important conclusions:

1. Almost all western countries, when faced with
the necessity to cross large open water areas and
to choose between bridge and tunnel alternatives,
normally make decisions in favour of tunnels. In
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One double-deck tunnel of 16m in external diameter

many cases bridge options are even not considered
atall.

The last decades were marked by a remarkable
positive experience in successful design and
construction of undersea tunnels (both motorway
and railway) in various geological and geotechnical
conditions; unique tunneling equipment is available
on markets, nowadays many well-trained engineers,
technicians and workers are quite capable to
implement state-of-the-art tunnel projects.

Under the above arguments we are forced to
admit that the advantages of the tunnel option
are inarguable. Having said that, we must
certainly acknowledge that without a doubt
the transport crossing across Kerch Strait in
view of situational, climatic, engineering-and-
geological, seismic and other conditions of the
area, is a very challenging and really difficult
engineering task.
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Both bridge and tunnel siting
do not depend only on a
distance between the shores.
The key issue here is geology,
geotechnics and tectonics.
Geological survey should be
conducted seriously, with

the use of oil exploration
techniques (wire-line) and
special sampling methods.
This is equally relevant

both for bridge and tunnel
alternatives.

| would definitely choose the
tunnel as it is less vulnerable
than bridge: it is not affected
by water and ice moving and/
or by storms and temperature
changes; it is much more
seismically protected than
bridge, there is no risk of
collision with vessels, the risk
of military or terrorist attack is
almost negligible

becepnosana
PeruHa ®omuHa

H aw cobecenHuk 6bin M'MIMom 8-x ToHHENewn, no-
CTPOeHHbIX Ha [lybnepe KypopTHOro npocnekrta
B Coymn. DT COOPYXEHNS NO THKECTU reonormye-
CKMX YCNIOBUIA, @ TakXe C y4eTOM CBOMX rabaputoB 1
pacnonoXeHns B yCNOBMSIX MAOTHOW rOPOACKON 3a-
CTPOVIKW, SBASIOTCSH OAHMMMN U3 HanBOoee CNOXHbIX B
MMVPOBOW NPaKTKKE.

Tema pa3roBopa BecbMa akTyanbHa asis Poccumn
NOCNeaHEro BPEMEHM — BapuaHTbl TPAHCMOPTHOM
nepenpasbl Yepes KepyeHckunin nponuve.

— Kakoi1 noaxoa K npoekTupoBaHuio nogo0-
HbIX NePexoAoB, C Ballel TOYKU 3PEeHUs, ABNS-
eTcs Haubonee ageKBaTHbIM?

— XoTenocb 66l HA4aTb C TOrO, 4TO B HACTOsILLEE
Bpems «POKCOI» 3aHMMAETCH 04EHb MOXOXNM
NPOEKTOM, a UMEHHO TOHHEeNeM B baxperiHe B
paiioHe 3anaaHbix 6eperos MNepcuackoro 3a-
nmnea. JIN4YHO 9 Takxe npoexkTuposan nog3emMHbie
WNHXEHEPHbIE COOPYXEHMS 4151 MOCTa Yepes
MeccuHckuii nponue. B aToM cny4vae nepeg Hamu
CTOsiN1Ia O4EHb TPYAHANA 3ajaya, Tak Kak BbIOop
Mexay ABYMS BapMaHTamMm — MOCT UM TOHHENb —
onpeaensancs reosiorMyeckon cuTyaumei, CBa3aH-
HOW C TEM, 4TO MPOMNCXOANT NPOLLECC NOCTOSIHHOIO
oTaaneHuns 6eperos Kanabpum n Cuuunum opyr ot
Aapyra.

CnoXHOCTb Taknx NPOEKTOB '-Ipe3BbI‘-IaI7IHO Bbl-
€0Ka, M X BbINONHEHNE TPeByeT MHTErPaNbHOro
noaxona, y4MTbiBaIOLLEr0 pasinyHbIe aCcnekTbl
CTPOMTENIbHON MHXEHEPUN, FEOTEXHUKM, Be3onac-
HOCTW 1 OXpaHbl OKpYyXatoLLen cpeasl. Hapetocs,

UTAJIbAHCKUIA

B3rnga
HA NEPEXOJHbI BOMPOC

B3rnspa co cTopoHbl nopoii 04eHb none3eH. 0cobeHHo, Korpa 3To
npogeccuoHanbHbIii B3rNsg cneunannucta, UMeroLLero 3a niaeva-

MU Hemanbiii NnpakTnyeckuii onbiT. Takoro, kak AHapea bennokkbo,
pyKoBoAuTeNs MPOEKTOB UTA/bSIHCKOI Pupmbl «Pokcoiin» (Rocksoil
S.p.A.), cneuunanusupyioweics Ha MPOEKTUPOBaHNN TOHHEIEH B
pasHbIx cTpaHax Mupa. 3Ta KOMNaHus (MHTEPBBIO C €€ OCHOBAaTesiemM
Mbetpo JlyHapau 4utaiite B pasaesne «MupoBoii onbIT»), ycrewHo
BHeApuBLLas PSA MHHOBaLMI B cepy MoA3eMHOro CTPOUTE/bCTBA,
no-npexHemy OTKPbITa K akTUBHOMY COTPYAHUYECTBY 110 pa3paboTke
Y NPOABUXEHUIO HOBbIX TEXHOJIOTNH.

4yTO KEepyeHCKkmnin NepPexoa B UTOre CTaHEeT HaOexX-
HbIM JONTOBPEMEHHBIM COOPYXEHUEM, 3KCMya-
Taums KoToporo 6yaet apheKTMBHOM Kak B NiaHe
coumnanbHOro, Tak M 3KOHOMMYECKOro acnekToB
pa3BUTUS PermoHa.

Kaxnaplit pas, koraa ctaBuTca CToMb MacluTabHas
3ajaya, ee HyXHO peLlaTb Ha OCHOBE ryBoKo-
ro Hay4yHOro aHanmsa, C y4eTOM NOANTUYECKUX U
CTpaTernyeckmnx acnekToB. A ndy4mn 4OCTYMNHbIE
MHE 13 OTKPbITbIX MICTOYHUKOB AAHHbIE MO FE0N0rN
KepyeHCKol 30HbI U A0NXEH CKa3aTb, YTO BbIGOP
MecTa KaK ans MOCTa, Tak U AJ19 TOHHENS He [0/1-
XEH OCHOBBIBATLCH TONILKO HA MMHUMAJIbHOM pPac-
CTOSIHUM Mexay 6eperamu. eonorns, reoTexHuka u
TEKTOHMKA 30HbI UrPaloT ONpPeaensioLLyio posb, Kak
370 ObINI0 Y HAC, KOrAa Mbl NPUHUMANN OCHOBHbIE
pelueHuns no nepexoay MeccuHckoro nponuea, u
Kak Mbl 3TO OCYyLLECTBAsSIEM ceivac B baxpenHe. Ha-
Y4YHO 060CHOBAHHBIV BLIOOP MOXHO CAENaTh b
Ha OCHOBE BbILLEYKa3aHHbIX JaHHbIX.

— Kakue reonornyeckue usbickaHus cneayer
NpPoBOAUTb B ;AHHOM ciy4yae?

— Kak v BO BCEX MHXEHEPHBIX COOPYXEHUSIX,
N3bICKAHUA B NOA3E€MHOM MNPOCTPAHCTBE O0JIKHbI
NMPOBOANTLCS KaK NPSIMbIM, TaK U KOCBEHHbIM CMO-
co60M, 4ToObl NPenoCTaBUTb NMPOEKTUPOBLLMKY BCE
HeobxoaMmble eMy fiaHHble. B 3TOM KOHKPeTHOM
cnyyae npobnemMa CocTouT B BO3MOXHOCTU NPO-
BEEHWS NOJIHOL,EHHbIX U3bICKaHWIA HA LOCTaTOYHON
rnybuHe; 3aecb HEOOXOAMMO MCMONb30BaTh
XapakTepHble ana HedpTepasBeakn metoabl bype-

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014
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SHIELD TBM TUNNEL SECTION

| OPTION “A”: TWIN TUNNELS |

50.00 m

RAILWAY TUNNEL SECTION

T 72

OPTION “B”: TWIN TUNNELS
SHIELD TBM TUNNEL SECTION

| RAILWAY TUNNEL SECTION

50.00 m

HUA U cneumnanbHble CUCTEMbI 0TOOPA FYOUHHBIX
npo6, No3BoNSAOLLIME NONYYaTh A9 UCCNe0BaHUS
00pasLibl B CBOEM NepPBO3AAHHOM COCTOSHMK. W3bI-
CKaHus OOKHBI AaBaTh TOYHYIO MHDOPMALIMIO Aaxe
0 ManemnwemM NPUCYTCTBIM ra3a, arpPecCuBHbIX BOA,
TPYHTOB, CKJIOHHbIX K pa3byxaHuto, 1 — YTO 0COOEH-
HO BaXXHO — 0 HaNpPsXXeHHO-AePOPMUPOBAHHOM
COCTOSIHUM MaccuBa B n3y4aemon 3oHe. lNocnen-
HWIA aCNEKT ONPEeAENUTb HENTErko — OH 3aBUCUT OT
reosIorM4ecKom N TEKTOHUYECKOW NCTOPUIN MaCcCu-
Ba. TONbKO HEKOTOPLIE CNeuuanbHbie BUAbI M3biCKa-
HWIA MOTYT AaTb NPMBIM3UTENbHOE NPeacTaBeHne
0 TPEXMEPHOM HanpsXeHHO-AedOPMUPOBAHHOM
COCTOSIHUM 30HHbl.

HeobxoamMmo Takxe ckasaTtb 0 peaysbTatax Ceinc-
MOpa3Beaku, NPOBEeAEHHON Ha OCHOBE OTPaXEHHbIX
1 NPENIOMEHHBIX BOJIH, U 3N1IeKTpOTOMOrpadum,
KOTOpPbIE MOTYT ObITb O4EHb MONIE3HBIMU, ECAIN UX
[06aBUTb K @aHHLIM BbILLEONMCaHHbIX 06cneaoBa-
HMi1. OBbIYHO Xe S BECbMa CKEMTUYECKM OTHOLLYCb K
pesynbTartam, NoJly4eHHbIM KOCBEHHBIM METOLOM U
paccmaTtpuBaemMbliM OTAENBHO OT NPSMbIX UCTbI-
TaHWI, Tak Kak OHN MOTYT AaBaTb HEMPaBWJIbHblE
pes3ynbTaTtbl, NPMBOASLLME MOPOI K HENONPABUMbIM
nocneacTBUSM.

Ha camom pene B M1pe ecTb 04eHb Mano Gupm,
CMOCOOBHBIX MCNONbL30BATh 3Ty TEXHONOMMIO 3P dek-
TMBHbIM CNOCOOOM U1 NonyyYaTh pe3ynbTaThbl ¢ Ma-
NbIM MPOLIEHTOM OLLIMOOK. 3AeCb HAMHOMO BaxHee
Ka4yeCTBO NPOBELEHHbIX 06CNei0BaHNIA, YEM MUHK-
MaslbHOE 3HaYeHNE HOPMATUBHbIX NapPaMeTPOB.

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014

OPTION “C": SINGLE TUNNELS

SHIELD TBM TUNNEL SECTION

Tpu BapnaHTa TOHHENb-
HOrO nepexopa Yepes
KepyeHckuii nponus,
pa3paboTaHHbIX KOMna-
Hueii Rocksoil S.p.A.

RAILWAY TUNNEL SECTION

CnepyeT Nog4epKHYTb, HTO BCE CKA3aHHOE Bhille
0 BaXHOCTU reosIornyeckmx 13biCKaHuii B paBHoM
CTerneHn OTHOCUTCS K MPOEKTY KaK TOHHENS, TaK 1
MOCTOBOIO COOPYXEHMUS.

— Kakum obpa3om cnepyeT o6pabartbiBaTh No-
JIy4eHHble AaHHble, '-IT06I:I Ha UX OCHOBE NPUHATb
onTuMalibHble pemeHml?

— 3pecb BaXHO OTMETUTb HEOOX0AMMOCTb MPK-
MEHEHNS CTaTUCTUYECKOr0 NOAX0Aa, NO3BOSISAI0-
LLIEro ¢ OCTaTO4HOW O0N€EN YBEPEHHOCTN CMPOrHO-
31pOoBaTb NOBEAEHNE NHXEHEPHOIO COOPYXEHNS B
pasnunyHbIX ycoBusx. LLIMpoko pacnpocTpaHeHHbIe
CTaHAapTHbIE AETEPMUHUCTCKME NOOXOLbI YaCTO He-
3¢ dEKTUBHbI U MPUBOAUT K OLLMOKAM.

Mbl BOMKHBI OCHOBbIBATLCSA HA TOM, YTO Ha
COBPEMEHHOM 3Tane TEXHONOrM4eCcKoro pas-
BMTWS HEBO3MOXHO MOY4YMUTb TOYHOE 3HAHUE O
reoNormyeckmx, reoTEXHUYECKNX U HaNPSXKEHHO-
0ebOpPMMPOBAHHBIX XapaKTEPUCTMKAxX MOA3EMHOI0
NPOCTPaHCTBA (HyNEBOro pucka 34ech He CyLle-
CTBYET, M PacCUYUTbIBATb HA HEMO HX B KOEM Clly4ae
Henb3s). KBanmdunumpoBaHHbI MPOEKTUPOBLUMK
BCeraa AosfiXeH ObiTb FOTOB K HEOXWAAHHOCTSM, K
TOMY, 4TO peasibHble ycnoBus ByayT OTAn4aTbcs OT
Tex, KoTopble Oblnv onpeaeneHbl Ha aTane npo-
€KTMPOBaHNS, OH JOIKEH NPEABUAETb BO3MOXHbIE
OTKNOHEHMSI OT NPOEKTHbLIX NapaMeTPOB N UMETDL B
3anace ap@eKTMBHbIE CNOCOOLI pearnpoBaHus Ha
Takme 06CTOATENLCTBA.
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K coxaneHuio, B HacTosiLLee BpeMsi HabniogaeTcs
TEHAEHUMS K CO3HATENIbHOMY 3aHUKEHMIO MapaMeTPOB,
Ha KOTOPbIX OCHOBLIBAETCS MPOEKTUPOBAHWE. JTO Aena-
€TCa ANns NoBbILLEeHUs PakTopa 6e30MacHOCTH, 0QHAKO
[JAHHbIA NOAX0L, CNEAYET NPU3HATL OLUMOOYHBIM.

TunnYHBIA NpYMeEpP POy CENCMUYECKOro dakTopa
Npw TaKOM NOAX0AE Mbl MOXEM BUAETb BOOUMIO. Peub
naet 06 amdputeatpe Onasmes, 00bIYHO Ha3bIBae-
Mom Konmnaeem. [1o 847 roga OH elLie COXpaHsa CBOIO
$aHTaCTNYECKYIO LENBHYIO CTPYKTYPY, HO MOTOM
BCIEACTBME 3EMJIETPSICEHNS YACTb COOPYXKEHMUS 00-
pyLUMAaCh MMEHHO 13-3a Pa3nyns reoNormyecknx
napamMeTpoB MacCuBa, Ha KOTOPOM OH PACMOJIOXEH.

[leno B TOM, 4TO 4aCTb KAMEHHOW KOHCTPYKLIM
onvpanacb Ha ApeBHEE YCTbe, KOTOPOE B TEYEHNE
BEKOB 3aMO0JIHAIOCh PEYHBIMU OT/IOXEHWSIMU, B CEIAC-
MUYecKon dhase anmHa BOH Ha 3TOM Y4acTKe CUbHO
OT/IM4anach OT AAVHbI BOJH B Apyroi Yactn Konnses,
onuMparoLLIeics Ha TBepAbIe FPYHThI. ITO pasnmyne
xapakTepa B1bpaLmii v NpuBesno K 06pyLLEHUIO.
B03MOXHO, MHXEHEPbI TON aHTUYHON ANOXW NPUHAIN
3a OCHOBY HaVXyALUUIA BAPMAHT MECTHBIX FPYHTOB U
MOJIOXWM B OCHOBY MPOEKTA MMEHHO 3T0 6a30B0E
coobpaxeHune, HagesiCb TEM CaMbiM 00EeCrneynTb Mak-
cuManbHyto 6e30MacHOCTb PUMCKOro amuTeaTpa.

M Taknx npumMepoB MHOXecTBO. Heobxoamm
CYLLLECTBEHHbIN CABWI B UHXEHEPHOM CO3HaHWK, CO-
OTBETCTBYIOLLEE HAYYHOE OCO3HaHWE 1 NoaaepXxKa
BbILLEHA3BAHHOr 0 CTATUCTMYECKOrO NOAX0AA.

— C TO4KM 3peHunsa y93BUMOCTU TOW UM UHOM
KOHCTPYKLUW, KAKUM BaM BUAUTCS BbIGOP
MeXAy MOCTOM U TOHHenem?

— Kak 1 yxe ckasan, anprmopu HeBO3MOXHO ce-
NaTh TOYHLINA BLIGOP — OH 3aBMCUT OT MHOXECTBA

TMpoekT MocTOBOrO
nepexopa yepes
MeccuHckuit nponus

KOHKPETHBIX YCNoBUIA. B LenioM xe, ¢ MOein To4KK
3peHunst, Takoi CcTpaTernyecknin 06 beKT, Kakum siB-
nsetca nepexon 4epesd KepyeHckuin nposme, no BO3-
MOXHOCTM, OOKEH ObITb NOA3EMHbLIM. TOHHESb HE
NOABEPXEH BHELLUHUM BANSHUAM CMELLEHNA BOOHBIX
Macc, NopbIBaM BETPOB, NEPEMEHAM TEMNePaTypb.
[a v B CENCMNYECKOM MNaHE OH CYLLECTBEHHO Jly4-
LUe 3aWMLLEH, YHEM MOCT, HET PUCKa CTONIKHOBEHMS
Kakoro-nmbo cyaHa ¢ onopor MOCTa, a Takke pucka
TEPPOPUCTUYECKON aTaKu.

Mpv HeobxoaMMOCTH 5 MOT Obl 30ECH MPUBECTU
eLe C AeCATOK apryMEHTOB B MOJIb3Y TOHHENS.

— Ceifyac Gbina ynomsHyTa Tema ceiicMUKK.
Y10 Bbl UMEETE B BUAY, FOBOPS O y4LUEn 3aLum-
LLLEHHOCTU TOHHE NS B 3TOM fJ1aHe?

— XoTen 6bl cpa3y NOATBEPAUTL CBOE MHe-

HMEe KOHKPETHLIM NpuMepoM. Peub naet o Cax-
®panuycko (CLUA). OTOT 4OCTATOYHO KPYMHbIN
ropoz (6onee 800 Thicsy xuTENEN), B KOTOPOM BCS
ropoackast MHbpacTpyKTypa Ao/MKHa ObITb YCTPOEHA
Takum 06pa3om, 4TOObI B CNyHae 3eMeTpsiCeHs]
MalLLIMHbI CKOPOV MNOMOLLIM M NOXapHbIe MaLLWHbI
MOrNIn BbICTPO 1 HecnpenaTcTBEHHO A0bpaThes

[0 HYXHOro mecta. OCHOBHbIE aBTOMArncTpanm
[LOJIXHbBI ObITb HAAEXHO 3aLUMLLLEHBI 1 6E30TKa3HO
YHKLMOHMPOBATb, BbiAEPXMBas NiloOble NoA3EMHbIE
TOMYKK, KaK, BMPOYEM, U NOXapHble TPYOONPOBOAbI
(noBpexaeHne KOTOPbIX CTaI0 OCHOBHOM NPUYNHOWA
KaTacTpopr4eckmx paspyLLeHunii OT OrHS BO BPEMS
nocnegHero kpynHoro 3emnetpsicexdns 1906 roaa).

[ns MmakcManbHo 3awwmTel CaH-@paHumcko
0T BAVSHMS NOA0OHbLIX YPE3BbLIYANHBLIX CUTYaLIWIA
Obl1 BbIOpaH BapyaHT NepemMeLLeHNs Lenoro psaa
BaXHbIX 06 BEKTOB rOPOACKON MHGPACTPYKTYPLI B
NnoA3eMHOe NPOCTPAHCTBO, e OHM, Kak M3BECTHO,
MeHee MoABEPXEHbI CEMCMNYECKOMY BO3OEN-
CTBUIO — CENCMMNYECKMNE BOMHBI, PACNPOCTPaHSIIO-
Lmecs nog, 3emMnen, Kkopoye Ha3eMHbIX. Henb3s
Takxe 3a6biBaTb 0 TOM, 4TO B TOHHENSX, UMEIOLLMX
CYLL,ECTBEHHYIO TONLMHY, MPEAYCMOTPEHbI YCU-
NINBAIOLLME SNEMEHTLI, KOTOPbLIE B Cy4Yae nNpo-
XOXAEHNS CENCMMNYECKO BOJIHbI cpadaThbiBalOT Kak
npepoxpaHuTesb. Takoe 3alWmnTHOE peLLeHmne Ob110
NPUHSTO NO pe3ynbTataM HabnaeHni 1 ncnbiTa-
HWIA, KOTOPbIE MPOBOANNCH B TEHEHNE HECKONbKMNX
necaTuneTun.

Ceiicmuyeckumii hakTop oka3biBaeT Cepbe3Hoe
BANSIHWE U Ha TeppuTopuio Mtanun. Bce nomHaT
HepaBHMe cobbITUSA, pa3pyLumnBLLmne 6 anpens 2009
rofa npekpacHbln apesHui ropof Akeuna. Kak
n3BecTHO, penbed Utanum onpegenvn Heobxoam-
MOCTb CTPOVTENBLCTBA LUMPOKO PAa3BUTON CUCTEMBI
TOHHenel. B HacTosLee BpeMs Havanucb paboTsl
MO COOPYXEHMIO TOHHENS, coeanHsowero Mnnan
1 FeHyio M nepecekaroLwero 30Hy TEKTOHUYECKOrO
pasnoma mexay Anbnamum n AneHHuHamm. 310
CEPbE3HbIN MHXEHEPHDBIV NPOEKT, peannsaums
KOTOPOro No3BONUT COEANHUTb CEBEPHYIO HacTb
EBponbl (PoTTEpaam) co cpeam3eMHOMOPCKUM pe-
FMOHOM 1 OTKPOET [0POry KOMMEPYECKMM rpy3am
n3 CeBepHoi EBponbl Ha Apyrne KOHTUHEHTHI.

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014



— Kakoe ToHHenbHOe pelueHue Obino Obl Hau-
Gonee npegnouyTuTenbHbIM ana KepumHckoro
nponuea?

— ToHHenb 0693aTenbHO A0MXKeH ObITb FNy6o-
KMM, YTO HEOOXOAMMO Jaxe U3 CTpaTernyeckmx co-
obpaxeHuid. MorpyxHble TOHHENX (onupatoLmecs
Ha QHO) BECbMa Y13BMMbl C BOEHHOW TOYKM 3pEHNs,
OHM TaKXe OMaCHbI B C/ly4ae KPyLIEeHWS Kakoro-
nnbéo cyaHa. [a, MoXHO caenaTb HeGOoNbLLON pac-
Kon 1 3aTeM COOTBETCTBYIOLLMM 00pa30M 3almUTUTL
€ro, Ho 3TO A0Aro 1 BeCcbMa foporo. Kpome Toro,
TOHHEeNn 60MbLLON NPOTAXEHHOCTU — KaK U TOT, O
KOTOPOM ceivac naeT peydb, — TPeOYIOT YCTaHOBKM
LI,OHOHHVITeﬂbHOVI CUCTEMbI BEHTUNALUNN. ,D,J'IFI TOH-
Henewn FJ'Iy60KOFO 3a10XeHna 3T0 MOXHO caenatb
C MOMOLLbIO BEHTUNALUMOHHBLIX LLAXT, COOPY>XEHHbIX
Ha BXO4ax B TOHHEJIb, B CJ/ly4ae C NOrpy>XHbiMn 00b-
eKTamu 310 caenatb CNoxHO. Kpome Toro, korga
TOHHeNen HECKONBbKO (XXeNne3HOo40POXHbIN 1 aBTO-
[LOPOXHbIN, Kak B Kepyu), OHM BOMKHbI ObITb COEAN-
HeHbl Mexay coboit cboitkamu, BapuaHT rnyboKoro
3an0xeHus 3aeck 6onee 6e3onaceH.

He cnenyet 3abbiBaTh 1 06 OKpyXaloLLEN Cpeae:
NOrpy>XHble TOHHENN HapyLLaloT 3KOCUCTEMY MOP-
CKOW 30HblI.

— Kakoe o6opyaoBaHue pekomeHayeTe uc-
nonb30BaTh AJiF NPOXOAKU TOHHeNs rny60Koro
3an0XeHus Nog, MOPCKUM BHOM?

EBpoTOHHEND
nop Jla-Manwem

— C Moeli TOYKM 3peHms, C Takon 3aJayen
YCMELIHO CNPaBsATCs TOHHENENPOXoa4Yeckne me-
XaHWU3MPOBAHHbIE KOMMEKChI C aKTUBHBIM MPUIpy-
30M Tuna Hydroshield nnu EPB, a Takxe Mixshield,
KOTOpble NpeaHa3Ha4YeHbl Aas paboTbl B NPOHULLA-
eMbIX rpyHTax. OHM COOTBETCTBYIOT BCEM HE0O-
XOAMMBIM PYHKLIMOHANbHLIM XapakTepPMUCTMKaM 1
cnocobHbl 06eCNEeYNTb BbICOKUI YPOBEHb HAAEX-
HOCTM COOpYXeHus. Kpome TOro, oHv Noaaepxm-
BAIOT BbICOKYIO CKOPOCTb MPOX0AKM 1 paboTatoT B
KPYrn0CyTO4YHOM pexume (3To aaxe Heobxoammo,
TaK Kak KOMMNEKC Hefb3s OCTaHaBANBaTb, YTOObI
He nogBepraTtb ero pUcky 3acTpeBaHus). 9ta ma-
LUNHA, KOHEYHO, TPEOYET TLWATENBHOI0 N3YYEHMS,
HO Y HaC YXe eCTb YCMELUHbIA ONbIT COBMECTHOM
paboTbl ¢ HeMeLkon pupmoit Herrenknecht no
peanuaauum NpoekTa caMoro 60JbLLIOro TOHHeNS B
MUPE, COOPYXXEHHOMO B ra30HACHILLEHHbIX FPYHTAX.
[ns ctpouTensctBa TOHHENS MapTuHa B yCnoBumsax
HanMunMa CTONb B3PbIBOOMACHOr0 ra3a Kak MeTaH,
Mbl ,0060pYA0BaNM KOMMNAEKC TaKMM 06pasomM,
4TO6bLI MOXHO ObIIO BECTU NPOX0OAKY C cobnoae-
HMem Bcex Mep 6esonacHocT. COBpEMEHHbIE
TEXHOIOrNN yXe NO3BONAIOT OCYLLLECTBASATL Takue
onepauuu, HeobxoanMOo, 4TOObI MHXEHEPHbIN
COCTaB Crneunanm3npoBaHHbIX KOMMAHWA Obin
COOTBETCTBYIOLLMM 06pa3oM NOArOTOBMIEH K UX
MCNOJIb30BAHUIO.

— Kakum o6pasom peluaiotcs npodaembl no-
YKapHoii 6e30nacHOCTU B TOHHENAX 60NbLUO
NPOTSXKEHHOCTU?

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014
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— JleAcTByIOWLMMI €BPONENCKUMU HOPMATBaMM
NpPeayCMOTPEHbI O4EHb XECTKME NPOTUBOMNOXAPHbLIE
npaswuna.

CoBepLUEeHHO 04EBUIHO, 4TO MHOTOMY BCEX Hay-
yun noxap 2008 roga B ToHHene nog Jla-MaHwem,
K'y4aCTUIO B TMKBMOALMN KOTOPOIro npusiekancsa n
«Pokcoinn».

Celtyac CyLLeCTBEHHO MOBLILIEHBI TPEOOBAHMS K
OrHEeyrnopHOCTU MPUMEHAEeMbIX B TOHHENAX MaTe-
puanos, B NepBYIO 04epeb, 3TO KacaeTcs 06aenku,
KOTOpas A0mkHa ObITb YCTONYNBOW K BLICOKUM TEM-
nepartypam B Te4eHue AMTeNbHOro Bpemexn. ing
3TOro B 6eTOH A,06aBNAIOTCS cneumansHas nonm-
nponuneHoBas u ctanbHas pubpa, No3eonsioLLas
n36exaTtb BO3HUKHOBEHWS CTOJb ONACHOr0 3¢-
dekTa kak pactpecknsaHune. Ero mexaHnam TakoB:
npu neperpese HeToHa coaepxallasics B HEM Boaa
CTpeMnTenbHO ncnapsaeTcsd, ogHako, nap, He nMmes
BbIXOAA K MOBEPXHOCTM 064eNKM, TOKANbHO Pa3pbl-
BaeT ee. [lobaBneHne B 6ETOH NONMNPONUIEHOBON
$nbpbLI NPUBOAMT K TOMY, YTO NPU BLICOKMX TEMME-
paTypax ¢Gunbpa nnaButcs, 0cBOOOXAas 00beM, B
KOTOPbIN 1 ycTpemnseTcs nap. VIHbiMu cnosamu,
celiyac CyLEeCTBYIOT AENCTBEHHbIE TEXHONOMN
cokpaleHus yuepba u MUHUMKU3aumMmn pucka. B
nocnegHne rogel NOSBUIMCH U aBTOMaTUYeCKne
CUCTEMbI NOXAPOTYLLEHNS, OHN YCTAHABANBAIOTCS
Ha OJIMHHON TpyOe, CMOHTMPOBAHHOI B 30HE BEpPX-
Hero ceofa BA0JIb OCY TOHHENS. YCTPOWCTBO NErko
nepeMeLLaeTcs kak Bnepea, Tak v Hasag, v crno-
CODOHO B CYMTAHHbIE MWHYTbI OKa3aTbCA B HY)XXKHOM
MecTe.

— Bonbluoe cnacubo 3a MHTepecHylo Geceny.
YBepeHa, 4to Bawe npogdeccuoHanbHOoe MHeHne
GyAeT MHTePEeCHO HaLUUM YUTaTensam.
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Yccypwiickas Taifra B npecTaBieHuu CPeAHeCcTaTucTUIeCKoro poc-
CUSIHUHA — BeCbMa 3K30TUYECKUIA N MPaKTU4ECKN HETPOHYTbIN LUBUIN-
3ayueit yrosiok npupoabl. 3aeck B 0Tporax BoctoyHo-MaHbyxypckux
rop HaxoAsTcs 0co0Obie MPUPOA0OXPaHHbIE 30HbI — «KeapoBas nagb»
M HaUMOHaNbHbINA NapK «3emns neonapAa», rae 06MTalOT 3HaMeHUTbIe
AanbHeBOCTOYHbIE XnLHUKU. OJHAKO U B 3TOM, Ka3anoch Obl, feB-
CTBEHHOM MecTe He 060LLU0Ch 63 BTOPXEHUS PYK 4eJI0BEYECKHX.
Mexgy aByms 3anoBegHukamu — HapsuHckuii nepeBais, no KOTopo-
My nposioxeHa aBToMoOUbHas gopora. MuHuMmn3aumus HeraTuBHOro
TPaHCMOPTHOr0 BINSIHNS HA YHUKAJIbHbIX NNPEACTaBUTe el ceMelicTBa
Moarotosuna KOLLaYbUX — 334242 He U3 NIETKUX, HO UMEHHO €€ MbITAI0TCS PeLUnTb
WhHa BETPOBA cTpouTenu, BeayLumne 34eck PeKOHCTPYKUMIO.

MOA3EMHBIE FTOPU30HTbI Ne1. Anpens/2014




ABe 3apaun

PernoHanbHas Tpacca obuierocynap-
CTBEHHOrO 3Ha4YeHNsI — Tak MOXHO Ha-
3BaTb aBTOMOOWUIIbHYIO JOPOrY TPETLEN
kaTeropuun A-189 PaspgonbHoe — XacaH,
COEAMHSIOLLYIO IBa aAMUHNCTPATUBHBIX
parioHa Ha toro-3anage lNpumopckoro
Kpas — HagexamHCKUin n XacaHCKui.
Bonee 200 kM AOPOXHOrO NONIOTHA HE
TOJIbKO 06ecneynBaloT BbIX0 K MOp-
CKum noptam 3apydmHo u MocbeT, HO
N CBA3bIBAIOT NMOrpaHnyHble y4acTku C
XENe3HOL0POXHbIMK CTaHumsamu JBX/,
N HaNpPasNAalT TPAHCMOPTHbIE MOTOKU K

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014

aBTocTpagam Kutas n lOxHon Kopew.
XKn3HeHHO BaxHas apTepust B LeIOM
psifie MeCT HaXOAUTCS B BECbMa 3any-
LLLEHHOM COCTOSIHWU, MO3TOMY NpK-
MOpYaHe BO3/araloT HeMarnble Haaexabl
Ha pekoHCTpyKLMio. Camyto 6onbLUyIo
CNOXHOCTb BbI3bIBAET y4acTok Ha-
PBUMHCKOrO NepeBana, NPoxXoAsLLuii no
TeppuTopmu 3anoBeaHuka «Keagposas
nafib», — B HAaCTOSILLEE BPEMS CKOPOCTb
[BWXEHUs1 aBTOTPAHCMopTa Mo HEMY He
npesbiwaeT 30 KM/u.

MpoBeneHne JOPOXHO-CTPOUTENBHBIX
paboT 30eCh — [0BOJILHO CNOXHAs

TOHHE/IN

3agava. [pyHTbI HU3KOrOpPHLIX XPeBTOB
C y4acTKamu XONMUCTbIX NPEAropUiA Cro-
COBHbI NPENOAHECTN HEMAO CIOPMPU30B.
[eHNnoapaOUMKOM PEKOHCTPYKLIMK
yyacTtka kM 74 — km 79 asnsietca 3A0
«TMxooKeaHckast MOCTOCTPOUTENbHAs
KOMNaHus», He TaK JABHO Peann30BaB-
Lasa NPOoeKTbl 3HAKOBbIX A4 Bna,u,mso-
CTOKa COOPYXXEHWIN — BAaHTOBOr0 MOCTa
yepes OyxTy 3onoTol Por 1 HU3KOBOA-
HOro nepexoaa yepes AMypCcKkuin 3anvs.
B kayecTBe NnoapsaHOM opraHmM3auum no
OCYLLECTBNEHNIO CTPOUTENBHOIO KOHTPO-
ns BbicTynmno 000 «MocToBoe 610p0».
— lMepen NPOEKTMPOBLLMKAMM 3TOr0
y4acTka CTOs0 ABe OCHOBHbIE 3a4a-
4K, — PaCCKa3bIBAET MaBHbIN UHXEHEP
npoekTa no Hagsopy Muxawn lMNywkapes.
— Bo-nepsebix, cyLiecTyoLas gopora
cTecHsna apean obuTaHus npeacTa-
BUTENEN MECTHOM dayHbl. OHKM Obln
BbIHYXXEHbI MEpecekaThb ee, a 3T0 BCeraa
COMPSXEHO C OMACHOCTbLIO U 415 NIOAEN,
1 01K XMBOTHBIX. A BE[lb 3aN0BEHMK CO3-
[aH UMEHHO A1l NOAAEPXAHNS YACTEH-
HOCTM NONyNALMN NEONapaoB U TUrPoB.
Heobxoaumo obecneunts MM cBOOOAHOE
nepemeLLeHve no nepesany, no NpuBbIY-
HbIM 4151 HUX TponaMm. MIMeHHO nNoaTo-
MY BO3HMKIIA MOES NPONOXUTb 30ECh
TOHHENb, a CTapylo AOPOry OCTaBuUTL B
Ka4ecTBe 3anacHoro BapmaHTa. Bropas
3ajia4ya — opraHmn3aums HeNPEpPbIBHO-
ro coobLieHns. He cekpeT, 4To MHorme
nepesasbl [TprMopckoro kpas ns-sa
HebNaronpPUATHLIX MOrOAHbLIX YCIIOBUIA
3MMOI1 4aCTO 3aKPbITbI 47151 ABUXKEHUS,
NopoI Ha AIMTENBLHOE BpeMs. Ha Haluem
yyacTke Takue CUTyaLmmn AOMKHbI ObITb
NCKIOYEHDI.

ToHHenb

Ha nepBbIi B3rnsia, TOHHENb Yepes
HapBuWHCKMN NnepeBan — COOpyXeHue
[OO0BOJIbHO NpocToe. Ero gnivHa — 575 m,
BbicoTa — 7,3 M, WmpuHa — 9,25 M (aBe
No0Chl ABUXEHNS), TEXHOOrMYECKme
npoxodpl no 0,75 M ¢ Kaxaon CTOPOHBI.
Ho cnepyet y4ecTb 0auH HEManoBaXHbIi
HIOaHC — 0OBEKT CTPOMTCS HAa 0C000
OXPaHAEMO TEPPUTOPUN. A 3TO 3HAYUT,
YTO 30HA OTHYXAEHWS HEBENINKA, YCII0BUS
CTPOUTENBCTBA — KPAWHE CTECHEHHBIE.

Lins coopyXeHust TOHHeNs ObIo PeLleHo
MCnonb30BaTh 6YPOB3PLIBHOM CNOCOH
paboT. B COOTBETCTBUM CO CTPYKTYPOW
rpyHTa 00bEKT OblN Pa3AeNeH Ha yHacTKu.

Mpoxoaka Hayanacb Co CTOPOHLI Ce-
BEPHOro NopTana, B UHTepBase Tpacchl
— ot MK 24+25 (nukeT Bpe3ku) go MK
29+38,17 (nukeT cOOMKM TOHHENS Ha
IOxHOM nopTane).
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910 BGyOeT nepBblil 3KONOMMYECKNIA TOHHESb

B Poccuu

Cepreii UsaHoB,

rnaBa agpmuHuctpauum NMpeauvpgeHta PO

PaspaboTka npmMnopTanbHO BblEMKN
npou3BoAMIach Apycamm BbICOTOM 3 M.
MakcrmanbHas BbicoTa pa3pabaTbiBae-
Mol BbIpaboTky (N0 106OBLIM OTKOCaM)

C NPOEKTHbIMW YKIIOHAMW OTKOCOB KOT-
noeaHa 3:1 coctaensieT 12 m. Kpennexue
BbIpabOoTKM NPON3BOAMIOCH C MOMOLLBI0
HabpbI3r-6eToHa.

[nsa npefoTBpaLleHns MpocagoyHbIX
nedopmaLimin fHEBHOM NOBEPXHOCTM MpU
BPE3KE 1 MPOXOAKE TOHHENS NOJ CyLe-
CTBYIOLL,E aBTOMOOWUSIbHON JOPOrol CO
CTOPOHBI Io6oBOro otkoca CeBepHOro
nopTtana 6bls COOPYXEH OnepexaroLLmin
€BOp, 13 TPyO NPOTSKEHHOCTHIO 30 M.

lMepBoHaYaIbHO 3a0YPUBAIMCH CKBAXU-
Hbl AvameTpom 191 Mm 1 gnvHol 1,5 m.
3aTeM Obln YyCTaHOBEHBI 1 OMOHOSIMYEHDI
LLEEMEHTHO-CUINKATHBIM PACTBOPOM KOHZYK-
Topbl avameTpom 159 x 4 MM 1 gamHon 1,7
M. [lanbHelilwee 6ypeHe BeNoCh A0 NPOEeKT-
HOW rny6uHbI (30 M), NOCNE Yero CKBaKUHbI
6bIn 06CcaxKeHb! NepdopPUPOBaHHLIMM
Tpy6amu arameTpom 114 x 7 MM C ganbHei-
LUMM HarHeTaHNEM B HUX PacTBOpa.

CoopyxeHure oronoBka TOHHeNs apko-
BGETOHHOI KOHCTPYKUMK (anmHa 16 M) co
cTopoHbI CeBepHOro nopTasna BbINosHsA-
N10Cb YCTYNHLIM cnocobom. Kpennexne
CMOHTMPOBaHHbIX apOK NMPOU3BOAMNIOCH C
NMOMOLLLbIO XeN1e306€TOHHbIX aHKEPOB.

Co cTopoHbl CeBepHOro noprana npo-
X0fika Benach 3akpbiTbiM cnocobom. Ha
nepsbix ABYX yyacTtkax (MK 24+41,2 — MK
24+71,2 1 MK 24+71,2 — K 24+97,6)
YCTYMHbIM CNOco6oM 3axoakamm no 1 mc
nepBOHaYaNbLHOM NPOXOAKON HA BCO An-
HY KanoTTbl U nocnen,ylow.eﬁ — Ha BCIO
NPOTAXEHHOCTb LUTPOCCHI. Ha BTOPOM
yqacTke Oblnn yCTPOEHbI onepexaloLme
aHkepa. KpenneHue BbIpaboTKM — apko-
6GeToH.

Ha TpeTbem 1 yeTBepTom yqactkax (MK
24+97,6 — MK 27+21,20 n MK 27+21,20
0o Bpe3ku KOxHoro noptana) npoxoaka
ocyulecTtsasieTca 3axoakamm no 1,5 m.

Co cTopoHbl KOXHOro noptana ToH-
Hens, B uHTepsasne tpaccol o7 MK
30+00,00 (nukeT KOxHoro noptana) oo
MK 29+40,00 (NuKkeT BPe3KM TOHHENS CO
CTOPOHbI KOXHOro nopTana) npeanoxeH
OTKPbIThIA cNOcob6 paboT.

— 3T0 COBPEMEHHOE COOPYXEHUE,
CTPOSILLEECS C NMPUBJIEYEHNEM NEPEO-
BbIX MaTEPUANOB Y TEXHONOT WA, — OT-
mevaeT Muxamn MNywkapeB. — [ycTb OHO
He cTonb 60nbLIOE N0 CBOeMy MacLuTady,
HO NoA06HbIX 06BEKTOB Ha LanbHem Boc-
TOKE MOXHO MepecynTaTb No NanbLam.
BrepBble TOHHENb NPOKIAAbIBAETCS HE
CTONbKO AN HYXA, J'IIO,D,eVI, CKOJIbKO B
9KOJIOrM4eCcknx uengax.

HenpeaBuaeHHble TPYAHOCTH

Honroe Bpems paboTbl Benmch 6e3
Kakmx-nnbo cboeB. JInLb ABaXAbl CTPOU-
TENN CTONKHY/IMCb C BHELUTATHBIMW CUTYa-
LMSIMM — Monasnu nog, Harnop rpyHTOBbIX
BOZ, HO JOBOJIbHO BbICTPO CNPaBUANCH C
9T1M. OnacHble y4acTKu NPOLLAX C NOMO-
LLIbIO NEPBUYHOIO U KOHTPOJIBHOMO HarHe-
TaHust GETOHA 32 MOHONMTHYIO 06ZENKy.

[Leno 6a13unock K 3aBepLUeHuto, koraa
YX€ MPaKTUYECKM HUKTO HE COMHEBAJICS,
4TO 00BLEKT OyAeT caaH k aekabpto 2013
roza, Ho... MNpwu paspaboTtke KanoTTbl Ha
BPE3Ke CO CTOPOHbI KOXHOro noprana Ha
rnybvHe 2 M MPOM30LLIO OCbINaHNE IPyH-
Ta B 06beme 50 M°.

Ocb TOHHENS NONana B 30Hy pa3fnomMa.
MpurLwNock NPOBOANTL HOBLIE Freoornye-
CKue U3bICkaHnsl, nopabaTbiBaTh MPOEKT,
MPOXOAMNTb NMOBTOPHYIO SKCTNEPTUSY.

— lNpepBaputensHO NPOBEAEHHbIE
N3bICKaHMS HE MOKa3anu, 4TO B 30HE
CTPOMTENbCTBA TOHHENS NOET NEPEXOL, Ha
OPYryto nopoay, 3T0 A0BOBHO CNOXHO
ObIN0 BbISIBUTb, — KOMMEHTUPYET CuTya-
unto Muxamn MNywkapes. — B pesynbtarte
N3MEHWNCL NPOEKTHbIE PELUEHNS —
BMECTO HabpbI3r-6eToHa Tenepb Npu-
MEeHSIeTCS apko-6eToHHas kpenb. ITO
YBEIMYNIO CTOMMOCTb 00bEKTa U YAJINHU-
N0 CPOKM BbINONIHEHUS paboT. Ho B 2014
rofly CTPOWTENLCTBO TOHHENS, YBEPEH,
OyneT 3aBepLLUEeHO.

B TOM, 4TO 3TO BYAET MMEHHO Tak — CO-
MHeHW HeT. CTpomTensam (No AaHHbIM Ha
Hayano anpens) oCTanocb NPOWUTN BCEro
154 M, Ha 4YTO NOTPEebyeTCs MakCUMyM
3-4 mecqua. B HacTosLee Bpems non-
HbIM XOA0M MAayT paboTbl N0 6ETOHMPOBA-
HWIO NOCTOSIHHOW 064eNKM 1 YCTPONCTBY
rmaponsonaumm (C npuMeHeHneMm «Arpo-
dnekca»).

O6penka popmMupyeTca Ha MecTe, st
4ero UCMNosb3yeTcs kaTyyas onanyobka.
beToH nocTynaeT ¢ 3aBoaa, npexae
paboTaBLIEro Ha HyX/abl CTPOUTENLCTBA
MocTa Yepes byxty 3onoToli Por. Ero
MoLLHOCTE — 0kos10 30 M B uac, Ho 34ech
Takne 06beMbI He HYXHbI: HAa OfHY 3axBaT-
Ky yxoaut ot 120 go 170 m3.

Ha cTponnnowanke cenvac KUnmT XnsHb,
HO B CKOPOM BPEMEHU YCCYpUIiCKas Taira,
XWBYLLAS NO CBOMM 3aKOHaM, CHOBa CTaHeT
3[0ECh MaBHbIM AEVCTBYIOLLMM IMLIOM. A
MOKa Xe KPACHOKHWXHbIE MAEKOMUTAIOLLME
rynsiioT B6M3K cTpoinnoLLaaku, 6e36o-
SI3HEHHO MOAXOAST K BAXTOBOMY NOCESKY
CTpOUTENEN, PACMONOXEHHOMY HA OKpanHe
HaceneHHoro nyHkTa bapabaw. Im v He-
BOOMEK, YTO BCE MPOMCXOsiLLEee 30ECh
[nenaetca ans nx xe 6nara, ofis coxpaHe-
HWS YaCTULLbI NEPBO3AAHHON KPacoTbl AJ1st
OyayLLIMX NOKONEHWIA.

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014
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35 JIET HA BJIATO CTPAHDI

OnbIT 0CBOEHUS NOA3EMHOr0 NPOCTPAHCTBA
Ha NpMMepe 0HOro NPeanpPUATUS

B siHBape 2014 roga ucnonuunoce 35 net ®ryil «YnpaeneHue cTpoutenscTea
Ne30». U3HayanbHO 06pa30BaHHOE KakK CneLuann3upoBaHHoe nNpeanpusaTne
B 06/1aCTH CTPOMTENLCTBA MOA3EMHbIX COOPYXEHUIH 0C0O0ro HasHavyeHusl,

K HacTosiLeMy BPeMEHU OHO NPEBPaTUIOCh B YHUBEPCA/IbHYIO CTPOUTE/IbHYIO
opraHu3aumio, criocobHYI0 BbIMOHATL 3aKa3bi 060 CIOXHOCTH, MacluTaba

N Ha3Ha4yeHus.

Ha ctpoutennctee YengbuHckoro MeTponoiuTeHa

KaK 1 35 net Hazag, Prymn «Ynpasne-
Hue ctpoutenbctea Ne30» o6nagaet
CTaTycoM rpagoobpasyoLLero npea-
npuaTna n pacnonaraet H€06XO}J,VIMbIM
NPOU3BOACTBEHHLIM PeCYpcoMm, 6onee
TOro, N0ABUNNCb HOBblE BO3MOXHOCTU U
Lenu, pacLUpUnncb ropusoHTbl COTPYA -
HWN4yeCTBa.

OpraHun3aums umeeT NPoV3BOACTBEH-
Hyto 6a3y, Haxoasuuyocs B SATO Mex-
ropbe Pecnybnvku balikopTocTaH, u
COCTOMT 13 BOCbMM NPOM3BOACTBEHHO-
CTPYKTYPHbIX NOAPA3AENEHWIA;

B CTPOUTENIbHO-MOHTAXHOE yrnpaBne-
Hue Ne680;

B rOPHO-CTPOUTENbHBIN KOMMIEKC;

m npoekTHoe 61opo Net;

B yrpaBfieHune Npou3BoACTBEHHO-
TexXHN4yeckom KOMMJieKTauunun;

B ynpaBJieHne MexaHn3aunu;

B PEMOHTHO-MeXaHW4YeCcKunin 3aBo,;

B aBTOTPAHCMOPTHOE NPeanpuaTue;

= oTAen paboyero cHabXeHus.

Cdepa nesTenbHOCTM BKOYAET NPo-
€KTUPOBaHNE, CTPOUTENIbCTBO U TEXHU-
4eckoe NnepeBOOPYXEHNE TPAHCMOPTHBIX
MoA3EMHbIX COOPYXEHWIA, METPOMNou-
TEHOB, TOHHENEN, a TakKe COOPYXEHME
06BEKTOB XMIMLLHOMO 1 MPOMBILLINIEHHOMO
Ha3HayeHwus. NpMopUTETHOE Hanpase-
HWe — CTPOUTENIbCTBO KPYNMHOrabapuTHbIX
MoA3eMHbIX COOPYXEHUIA creuuanbHOro
Ha3Ha4YeHus.

OcBOEHME HOBbLIX METO0B, NHHOBALMIA
— OCHOBHoOW1 koHek PI'YI «YnpaeneHue
ctpoutenbctea Ne30». Mo mepe Heob-
XOAMMOCTV Ha 06beKTax MPUMEHSIIOTCS:
HOBOABCTPUIACKAs TEXHONOTNS CTPOUTESb-
CTBa ropHbIX BbIPaBOTOK (HAOPLI3r-OETOH,
KOHTYPHOE B3pbIBaHME), TEXHONOMUSA NPU-
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Bup, KOMaryauHCKoro BOAOXpaHNINILA CO CTOPOHbI HUKHEro Obeda

rOTOBMIEHMS M YKNIaKWN TSXKENOro 1 1erkoro
0GEeTOHOB, COOPYXXEHWEe NOCTOSAHHON Kpenwu
rOPHbIX BbIPabOTOK 13 YKPYNMHEHHbIX
MeTannob10K0B, TEXHOIOMNS NPOXOAKN B
CJTOXHbIX FOPHO-FE0NOMMYECKMX YCITOBUSAX
C MPUMEHEHNEM CNELMETOO0B MO YKpe-
NAEHWIO FOPHOIO MaccuBa.

He octanuck B CTOPOHE 1 NepesoBble
Hay4HO-NPOV3BOACTBEHHbIE HAHOTEXHOJIO-
rum. ECTeCTBEHHO, HEBO3MOXHO NPUMEHSTb
WHHOBALMOHHbIE MeToAbl 663 COBPEMEHHO-
ro napka TexHuku. Ha BoopyxeHnmn npeg-
NPUSTUS HAXOASTCA FOPHO-CTPOUTENBHLIE
MaLLVHbI 1 TEXHONOrMYEeCKOe 060pyaAOBaHME
BeOyLLMX 3apyOexHbIX GUPM — «TaMpok»,
«bayap», «ToHu BopuHr», «Pypakasa»,
«Jlnbxep», «<Karto» 1 gp.

Mcnonb3ytoTcst 6ypoBble YCTAHOBKM U
Norpy3040CTaBOYHbIE MaLMHbI Sandvik,
3apsiaHble MawwmHel Charmek, MalwmnHbl ons
TOPKPETUPOBaHMs Spraymek, MaLnHbl gist
nepeBo3ku 6eToHa Utimek, nogbemHble ma-
WunHbl MMM 17,5, CTBONOBbIE NOrPY304HbLIE
MaLLWHbI 1 BYPWIIbHbIE YCTAHOBKM.

CobCTBEHHbIE MPON3BOACTBEHHbBIE MOLLL-
HOCTV MO3BOASIOT B HY>XHbIE CPOKN NPOUN3-
BOOMWTb Xene3o00eToHHble 6510K1, MeTan-
NOKOHCTPYKLMW, WebGeHb, PEMOHTUPOBATL
TEXHUKY U U3roTaBaMBaTh cneumanbHoe
TEXHOJIOMMYECKOE HECTAHAAPTU3MPOBAH-
Hoe 06opynoBaHue.

B npexHue rogpbl npeanpusiTne npuHu-
Maso y4acTue B CTPOUTENbCTBE METPOMO-
nuTeHoB B ExaTepuHObypre, YensibuHcke,
LOHenponeTtposcke (YkpanHa), B cuny
crneumrKn 0CHOBHOM NPON3BOACTBEHHOM
0eATeNbHOCTN OHO MMESIO BO3MOXHOCTHU
NS OTBNIEYEHMS 3HAYUTESbHBIX MPON3BOA-
CTBEHHbIX MOLLHOCTEN Ha 3TU LENN.

B panbHenwem B 3Tnx ropofax nosisnnacb
1 cTana pa3BmBaTbCs COOCTBEHHAS METPO-
cTpouTenbHas 6asa, a «YC-30» cocpeno-
TOYMNO CBOM CUJIbl U CPeACcTBa A1 paboThl
M0 OCHOBHOMY BUZY AeATENbHOCTU. Tem
He MeHee OHO Y4aCTBOBAIO B CTPOUTESTb-
CTBE METPO B Takux ropofax, kak Mocksa
1 KasaHsb.

B kayecTBe anbTepHATUBLI METPOCTPOM-
TesbHOro HanpaeneHus, Iy «ynpas-
nenwve ctpoutensctea Ne30» Havano
3aHMMAaTbCS FOPHO-KanuTasbHbIM CTPOW-
TENbCTBOM /151 HYXA, TOPHOA00bIBAIOLLNX
npeanpuaTuid. 310 Tem 6Gonee akTyanbHo,
YTO 3a rofbl 3KOHOMUYECKOr0 Kpunanca
NPOM3OLLIJIO CYLLIECTBEHHOE OTCTaBaHME B
NOAroTOBKE ChlpbeBOV 6a3bl 15 3TOW OT-
pacnu. MHorve npegnpusaTus, npegocTas-
nSoLwme ycnyrm no ropHo-KanutansHOMy
CTPOUTENLCTBY, NPEKPaTUIN CBOE CyLLe-
ctBoBaHue. OIrYM «YnpasneHue cTpou-
TenobcTBa Ne30» 1 paHee BbiNonHsana no-
[06HbIE pabOoThl AN TakMX OPraHN3aumi,
kak OAO «YyanuHckun FOK», 3A0 «by-

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014



pebaesckuii FTOK», OAO «[ainckuii FOK».
YnpasneHue 3aBepLunio CTPOUTENLCTBO
pyaHuka «Yebauuii» ans OAO «BepxHe-
ypanbckas pyga», NoCTPOUIIO Xene3HOA0-
POXHbI TOHHEeNb ans OAQ «Anatut»

(r. Kupoeck, MypmaHckas 06nacTb).

Ins 3A0O «C3®K» xongmHra OAO «AKpOH»
crneumanncTbl NPOEKTHOMO 610Po Npeanpu-
ATnS pa3paboTany NPOEKT CTPOUTENLCTBA
BEPTUKANbHOIO CTBOMA A5 NOA3EMHOI0
pyaHuka «Onenuii pyyeid». Kpome TOro Bbi-
nosiHeHbl PaboTbl MO NPOKNAAKE TOHHENS
[LOHHOro Bofocbpoca-BoaoBbINycka ans
lOmaryauHckoro rmapoyana B Pecnybnu-
ke balukopTocTaH, NMOCTPOEH KOMMAEKC
NOA3EMHbIX COOPYXEHUI B ['eneHxuke no
3akasy 000 «logsemcTpoii-HT», ocy-
LLLECTBNEHA PEKOHCTPYKLMS NOA3EMHOMO
obbekTa no nuHun MYC B r.Yda.

B HacTosilLee Bpems npeanpustne
BEET NPOXOKY BEPTUKaSIbHbIX CTBOJIOB,
CTPOUWT BPEMEHHbIE 1 KanuTasbHble 3AaHNS
N COOPYXEHWSI HA LLIAXTHON MOBEPXHO-

CTV YCONbCKOro KanninHOro komobuHaTa B

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014

[epmckoM Kpae, OCYLLECTBASIET NPOXOAKY
BEPTMKANBHOrO CTBONA rNyOunHON 1147 m
C MPVYIMEHEHMEM CMELMANTBbHBIX CMOCOO0B
(3amMopaxmBaHne) U CTPOUTENBLCTBO Bpe-
MEHHbIX 30aHWNIA U COOPYXEHWUI LLAXTHON
NOBEPXHOCTU PEMSYMHCKOrO FOPHO-
oboratutensHoro kombuHarta Bonrorpaa-
CKoW 06nacTu, CTPOUT aBTOMOOUIIbHBIN
TOHHENb B . Yda Pecny6nunkun bawkopTo-
CTaH, a TakXe BbINOSIHAET paboThl Ha ApY-

rMx 06beKTax NOA3EMHOMO CTpouTesibCTBa.

[ns YconbCkoro kKanmmHoro koméuHata
cneumanncTbl «<YC-30» nepBbiMU B CTPaHe
BHEAPWAN TEXHONOTMIO MEXAHU3MPOBAH-
HOI pa3paboTkm nopog, 3a6os 1 cOopkn
TIOOMHIOBOW KPEenu ¢ UCMOoJIb30BAHNEM
MOHTaXHOro KosbLa. Ha cTpoutensctee
lOkcnopckoro ToHHenst Ne2 onpo6oBaHbI
TEXHOJIOrMU B3PbIBHLIX PABOT C NCMONb-
30BaHMEM BOJ03MYJIbCUOHHbIX B3PbIB-
4aTbIX BELLECTB U UX MEXAHN3MPOBAHHOM
3apsaku, a Takke rmapon3oNsaLmnm Kpenm
NOA3EMHBIX COOPYXEHMI Ha OCHOBE pas-
paboTtok pupmbl BASF-MEYCO.

B pamkax ncnonHeHus 3akoHa «O TexHu-
yeckoM perynvposaHum» B Prymn «yCc-30»
BHEZpEHa CMCTEMA MEHEKMEHTa KayecTBa
Ha COOTBETCTBME TPEOOBAHNSAM MeXayHa-
poaHoro ctaHaapTa ISO 9001-2008.

BonblWMHCTBO 06BEKTOB KOMMNAHWUK
BO3BOAATCS B Pecnybnmke balikopTocTaH
n Poccuiickoin ®epnepauumu. Mo ntoram
NPON3BOACTBEHHON AEATENBHOCTU HA NPO-
TAXEHUN HECKOJIbKMX NeT npegnpuatue
NPU3HAETCH OAHON U3 NTYHLLNX CTPOU-
TEJIbHbIX OpraHn3aumnin HaumoHanbHoro
obbenmHeHns ctpouteneii Poccun.

Beicokunii npodeccnoHanam, Hagex-
HOCTb, KQYECTBO BbINOJIHEHNS PaboT,
HeyKOCHUTENbHOE CobI0ieHNE CPOKOB, —
BCE 3TO MPUBNIEKAET N 3aKa34MKOB, 1 CYO-
noapsiAYMKOB, KOTOPbIE B G0sbLUEN cBOEi
4acTM NPeanoYnTaloT COTPYAHUYECTBO Ha
NMOCTOSIHHOW OCHOBE.

Mpeonpuatne 9BNSETCS aKTUBHBIM
Y4aCTHUKOM MHOI'MX HeKOMMepyeckunx ca-
MOPEryIMpyeMbIX OpraHn3aumin n opyrux
npodeccroHanbHbIX COOBLLECTB.
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Moscow is implementing one of the
most ambitious subway development
programs in the world. The announced
plan is to build more then 162
kilometers of metro tracks and to open
79 metro stations by the year 2020.

As aresult, the total length of lines will
increase almost one and a half times.
All processes starting from survey

up to commissioning are controlled

by “Mosinzhproyekt”. The company
managed to cut the cost of the «Metro-
2020» program implementation by a
quarter. The savings worth of 250 bin
rbl are the equivalent of the cost of

50 km of new lines.

€ MOCHHKTIPOEKT

OTKPbLITOE AKLUWOHEPHOE OBWECTBO
101990, Mocksa, CBepukoB nep., 4. 4/1. Ten.: (495) 623 49 91

OAO «MoCUHHXNPOEKT»
101990, Mockea,
CeepukoB nepeynok, 4/1
(495) 225-19-40
info@mosinzhproekt.ru
www.mosinzhproekt.ru

METPO

XBATUT HA BCEX

«MOCUHXITPOEKT»

KAK HAMPABNTAOLLAA CUNA

B PA3BUTI MOCKOBCKOIO
METPOINOJIUTEHA

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014
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B MockBse cerogHs peanu3syiot 04Hy N3 cambix
MacLUTaGHbIX MPOrpamMm B MUPE Mo Pa3BUTHIO
MeTpononuTeHa, CoriacHo KOTopou [0

2020 roga nnaHupyeTcs nocTpouTs Gosee

162 km nyTei, 79 cTaHUWI, a TakKe PEKOHCTPY-
upoBatb 7 n nocTpouTb 9 anexTpogeno. Ynpas-
JleHne BceMy npoLieccamu OT U3bICKaHWIA O
cAa4v 00bEeKTOB B AKCITyaTaumIo OCYLLECTBIIS-
€T UHXUHUPUHIroBasi KoMnaHus «MocuHxnpo-
ekm.[IporpaMma yxxe nokasana sneyatnsiowjue
pes3ynbTarsi: C Ha4ana ee peaausaLum nocTpoe-
HO 26 km nyTeii n 12 ctaHumii. B 2014 rogy no
nnanam Ctpoiikomnnekca MocKBbl OMKHO ObITb
BBefleHO ewye 13 KM nuHuiA, He meHee 5 cTaHuwii
u 2 anextpogeno. lMporpamMmori pa3sutus
CTOJINYHOr0 METPONONNTEHA NPECNERYIOT Cpa3y
HeCKoJIbKO MacLuTabHbIX Liesiei: nepepacnpe-
Ae/nTb NaccaXxupornoToKu HenocpesCTBEHHO

B CaMOM METPO, a TakXe B LieJIOM B CUCTEME
ropoackoro obLecTBeHHOro TpaHenopTa, no-
BbICUTb TPAHCMOPTHYIO IOCTYMHOCTb Nepuge-
puiiHbIX parioHoB, Hosoif MocKBbI M YaCTUYHO

— Mocxosckoii o6nacty. CTBYET 3aTpaTtam Ha CTPOUTENbCTBO OKOJMO

Hatuen komnaHum yoanoch Ha YETBEPTb CO-

KpaTuUTb CTOMMOCTb peanu3auumn nporpam-
Mbl «MeTp0-2020». JoCcTUrHyTas 3KOHOMUS
B pa3mepe 250 mnpa pybnenm COOTBET-

50 KM HOBbIX IMHWUIA.

MockBa CHUMaeT HanpsXXeHue

MeTpo cerofHs, — noxanyw, camblii nony-
NSIPHbIA BUA, 06LLECTBEHHOr O TPaHCNopTa Cpeam
ropoXaH, KOTOPbI HECET KONOCCabHYIO nacca-
XMPCKYIO Harpy3ky. Tak, no gaHHelM MOCKOBCKOro
MEeTPONoNINTEHA, CPEAHECYTOYHOE KONMYECTBO
naccaxwupos B 2013 roay coctaBuno 6,7 MiH ye-
NOBEK, a MakCMMasibHOEe KONMYeCTBO NacCaxmpos,
nepeBe3eHHbIX 3a CyTkn, — 6onee 9 MnH. Hau-
60/1bLUNIA NACCAXMPONOTOK NPW 3TOM MPUXOANTCS
Ha TaraHcko-KpacHonpecHeHCKyo, 3aMOCKBO-
peukyto, CokonbHM4eckyto, Kanyxcko-Puxckyto n
CepnyxoBcko-TUMUPA3EBCKYIO IMHUN, KOTOPbLIMU
B 6yaHn nonb3yeTtcs 6onee 3 MIH NAcCaxmpos.

PasrpysunTb CNOXHbIE BETKMN PELLEHO 3a CYET
CTPOUTENLCTBA HOBbIX Y4aCTKOB, KOTOPbLIE NO3BONSIOT
60nee paBHOMEPHO PaCNPEAENNTL MACCAKUPONOTOK.
Tak, 6narogapst Beoay B 2013 rofty HOBbIX CTaHLIWIA
yAaNIoCb CTabuAN3NPOBaTh TPAHCMOPTHYIO CUTYaLMIO
Ha toro-BocToKe CToNNLbI. OTKPLIThIE B HOSIOPE NPO-
LLOro roaa cTaHuum «<XXynebuHo» 1 «JlepMOHTOB-
ckuin npocnekT» Ha 40% CHU3UN Harpy3Ky Ha Camblii
NPOoBGIEMHbIA TPAHCMOPTHBIN y3en — «BbIXUHO>.

PacnonoxeHune cTaHumMit BbIGpaHo Taknm 06-
pasom, 4to noytn 90% xuTenen panoHa BeixnHo-
XynebuHo nony4nan MeTpo B NeLen JocTyn-
HOCTW. «[J0 BBOAA HOBOIO y4acTka BCEM XUTENAM
npuieraLwyx panoHoB NPUX0ANNOCH Ha JIMYHOM
1M 06LLLECTBEHHOM TPAHCMOPTE exaThb K «BbIXMHO»

1 BMECTE C NPMOLIBLUMMM U3 061aCTN Ha 3/1ek-
TpUYKax naccaxupamu cagmuTbes B noesna MeTpo.
Celtyac OHM MOTYT CECTb B METPO Ha CBOEW CTaH-
umn. Takum 06pa3oM, KOIMYECTBO MACCaXMPOB Ha
nocagaky B «BbIXMHO» 3HAYNTENBHO YMEHBLLUMOCD,

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014

FeHepanbHbIN AUPEKTOP
OAO «MocuHXNpPOeKT»
KoHcTtaHTuH MatBeeB

CHM3MNACh N30bITOYHAS HArpy3ka Ha TPAHCMOPTHO-
nepecagoyHbIi y3es, — NosicHSeT rnaea [lenapra-
MeHTa cTpouTensctea Mockebl AHgpei boykapes. —
Kpome Toro, cokpatuioch KOAM4ecTBO aBTOOYCHbIX
MapLUPYTOB, COOTBETCTBEHHO, YNYHLLXIACH 3KONO-
rmyeckas cuTyaums B panoHe».

Takxe Ha 10ro-BOCTOKE M BOCTOKE CTONMLb
CTPOUTCS HOBAs INHMS METPO, COCTOALAsA N3
BOCbMU CcTaHuuin, — Koxyxosckas. MpoekTupye-
Mbli1 TACCaXMPONOTOK Ha Hell cocTaBnsieT bosee
1 MJTH YyenoBek B CyTkW. [naHupyeTcs, 4To HOBas
BeTka OyZeT NONHOCTbIO BBEEHA B SKCMIyaTaumio
B 2016 roay v npumeT Ha cebsi HaCcTb Naccaxmpos
13 NOOMOCKOBHbIX FOPOLOB, Pa3rpy3ms TeEM ca-
MbIM TaraHcko-KpacHOMNpecHEeHCKyYo BETKY.

Kpome Toro, Ha tore ctonuubl B Havyane 2014 roga
3anycTuan y4acTok ByTOBCKOWM NNMHMM OT CTaHuun
«BuTuesckuit napk» oo «Ynuubl Ctapokayanos-
CKOW», 4TO NO3BOJINIO NOBLICUTL KA4ECTBO 0OCNY-
XMBaHUS METPOMONUTEHOM XUTENEN KPYMHOrO pan-
oHa byToBo. Takum 06pa3oM, y MECTHbIX XUTENewn
nosiBUach anbTePHATMBHOE COOBLLEHNE C UCTOPU-
YECKMM LEHTPOM CTONULBI: Tenepb Tya MOXHO [10-
exaTb He Tonbko No CeprnyxoBCKO-TUMUPA3EBCKOW
JIMHWUN, HO 1 No KanyXcKo-PrxcKon.

Pasrpysutb 1oro-3anag noMoXeT CTPOALLMIA-
¢S y4acTok COKONbHUYECKON BETKN: OT CTaHLMK
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«lOro-3anagHas» no «CanapbeBo», BBECTU B
aKcnnyaTaumio KOTopbli nnaHupyetcs yxe B 2014
rogy. Hoeble ctaHumm npoansat BeTky 3a MKAZ,
HOBBI Y4aCTOK COCTABUT 7 KM 1 YBEANYUT TPaHC-
NOPTHYIO AOCTYNHOCTbL HOBOM MOCKBbI, @ Takxe
CHUMET 4aCTb Harpy3ku Ha JIEeHMHCKU NPOCNEKT 1
loro-3anagHeivi ysactok MKAZ. Mpu aTom naccaxu-
ponoTok Ha cTaHumu «lOro-3anagHas» CokpaTuTcs
BABOE.

Ha ceBepe MockBbl B Gnuxarillien nepcnekTnee
NAaHMPYeTCa NOCTPOUTb AECATUKMIIOMETPOBbIN
y4acToK JTo6IMHCKO-AMUTPOBCKOM MMHUM C LLECTbIO
CTaHUMsMM, KOTOPbIN nepeceyeTtcs ¢ CepnyxoBCKo-
TUMMPSA3EBCKON BETKOM, TEM CaMbIM Pa3rpy3us
nocnegHion. HoBbIN y4acToK NPUMET NaccaxmpoBs
Cpasy HeCKONbkMx parioHoB CeBEPHOro aAMUHM-
CTPaTUBHOIO OKPYra, XUTEN KOTOPbIX BbIHYXOEHbI
nobupaTtbCs A0 COCEAHUX INHWIA HA INYHOM UK
06L,eCTBEHHOM HAa3EMHOM TPAHCMOPTE.

Ona yno6ctea xuTtenen CAO HOBbIN y4acTok
TakXe noay4nt 3amoCckBOpeLKas NMHUS — OT
«PeyHoro Bok3ana» METPO AOMAET A0 «XOBPUHO».
MNosBieHne HOBbIX CTaHUMI NOMOXET PaspeLLnTb
CJIOXHYIO TPAHCMOPTHYIO CUTYaLLMIO BOKPYr CTaH-
uuKn MeTpo «PeyHoi Bok3an», a Takxe yayywmT
YCNOBUS TPAHCMOPTHOIO 06CNYXMBAHUS Hacene-
HMSA panoHoB JleBoGepexHbI 1 XOBPUHO, X1Te-
NN KOTOPBIX CMOTYT COKPaTUTb BPEMS B NyTWN A0
METPO MUHUMYM Ha 20 MUHYT.

Kpowme TOro, B pekabpe 2012 roga 3amMockBo-
peLkas MH1S Bbina Takxe NPoAneHa Ha lor 3a
cuyeT BBOAa cTaHuum «<Anma-ATtuHckas». bnaro-
[aps OTKPbITMIO CTAHLUMW CYLLLECTBEHHO Pa3rpyXeH
nepecanoyHblin yaen «KpacHoreapaenckas» —
«3561KOBO>, @ XUTeNn npuneramLmx K «<Anma-

«BTopoe konbLo»
METPO 3aMKHETCS YXXe

2017

roay.
O6Las ero NPOTSXEH-
HOCTb COCTaBMUT Honee

20

ATUHCKOM» palioHOB MOTYT Tenepb 406MpaThbCs B
LEeHTp ropoaa 6e3 nepecanok.

BBop, B akcnnyataumio ydactka Apbatcko-
MoKPOBCKOM NMMHUM METPOMNOANTEHA OT CTaHLN
«MuTHHO» 0o cTaHuun «[aTHMUKOE wocce» (2012
rofl) 3Ha4YMTENbHO 0BNIErYN XN3Hb CEBEPO-3anagHoi
4aCTU CTONNLLbI, YMEHBLLMB TPAH3UTHbIE TPAHCMOPT-
Hbl€ MOTOKM U3 MPUrOPOAHOM 30HbI M 3eneHorpaaa
(4epes parioH MuTrHo no MNaTHMukomMy 1 Bonokonam-
CKOMY LLOCCE K CTaHLM METPO «TYLLNMHCKaS»).

Ha BocTOKe CTONMLBI TPAHCMNOPTHAA CUTyaLmMs
ynydllieHa 3a cyeT oTKpbiTUs netom 2012 roga
CTaHUMN MeTPO «HOBOKOCMHO» KannMHUHCKOW IMHNN.
HoBas cTaHums CHANa 4acTb Harpy3ku CO CTaHLUM
«HoBornpeeso», CHM3MB NACCAXUPONOTOK Ha HEeW
npumepHo Ha 30 TbIC. YeNoBeK B CyTKK. 3a cyeT
3TOr0 YNY4LWMIOCh B LLEIOM TPAHCMNOpTHOe 06Chy-
XVBaHue panoHa HOBOKOCMHO 1 NOAMOCKOBHOIO
ropoga PeyTos.

Celtyac BegyTCs akT1BHbIE PaboThbl MO CTPOK-
TenbcTBy COMHUEBCKOro paanyca, KoTopblii byaer
coeguHeH ¢ KannmHMHCKOW IMHNERN Yepes CTaHUMIO
«TpeTbsikoBckasi». PopmupyemMas BeTka 06beAUHUT
NCTOPUYECKUIA LIEHTP C NPUCOEANHEHHBIMU TEPPU-
TOopusSIMU. Y>Ke 3anyLLEeHO ABUXEHWE MO NePBOMY U
CaMOMy CTIOXXHOMY y4acTKy — OT «[1enoBoro LeH-
Tpa» 0o «Mapka MNobeabl». MoAHOCTbIO NMHMIO BBEAYT
B akcnnyataumio k 2018 roay.

Bnpoyem, caMbiM 3HAYMMbLIM NPOEKTOM, B 60J1b-
LLei CTeneHu OTBeYaloLLMM LIeNSM nepepacnpene-
JIEHNS NACCAXMPONOTOKOB CTOIMYHON NOA3EMKM,
cTaHeT TpeTuii nepecanoyHbIi KOHTYpP. Mpeanonara-
€TCS, YTO «BTOPOE KOJbLLO» METPO 3aMKHETCS YXE B
2017 rogy. O6Las ero NPOTHKEHHOCTL COCTABUT 60-
nee 50 km. TINK 6yneTt nepecekaTbCcst CO BCEMM pa-

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014
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AnanbHbIMU IMHKSIMUA, YTO MO3BOJIUT OCYLLECTBASATD
nepecaaky Mexay HUMK, He Joesxas 4o LEHTpa 1
OENCTBYIOLLEN KONbLEBOM BETKN. «TpeTnin nepe-
Caf04HbIV KOHTYP SBASETCS KPAEYroibHbIM KAMHEM
pa3BuTns MeTpo B MockBe, — 06bsICHET AHOpeit
BoukapeB. — be3 Hero HeT CMbICNa B AanbHENLLEM
npoasieHnn paamanbHbIX UHWUIA». OXnaaeTcs, 4To
naccaxmponoToK Ha NEPErPYXEHHbIX y4acTKax 3a
CYET «BTOPOro KosbLa» yMeHblntcs Ha 30-50%.

B 06LLeit CNOXHOCTM NPOTAXEHHOCTb JIMHWIA
meTpononuteHa ysenmuutcs k 2020 rogy noytu
B 1,5 pasa. «3T0 N03BOAWT BLINTU HA NOKa3aTenb
4,5 yenoseka Ha 1 M? B MeTpo. CerofiHa aToT no-
Ka3aTeNb COCTaBASAET 7 YenoBek Ha 1 M2 B yachl
nuK», — OTMeYaeT 3amMecTuTeNb Mapa MOCKBbI N0
rpafoCTPOUTENIbHOW NOANTUKE N CTPOUTENBLCTBY
Mapat XyCHyIMH.

Pa3Butre MeTpononuTeHa 1 NpoaJsieHne BETOK
B HanpaefneHnn 061acTu He TONbKO 00ecneynBaeT
TPaHCMNOPTHYIO AOCTYNHOCTb Nepudepunn. 1o No-
3BONSIET TAKXKE Pa3rpy3nTb YANYHO-A0POXHYIO CETb.
CucTema nepexeaTbiBatoLLVMX NAPKOBOK Y CTaHLMIA
METPOMNONNTEHA AAET BO3BMOXHOCTb COKPATUTb BHY-
TPUropoCKON aBTOMOOUIbHBIV TpaduK.

Takxe OrpoMHOE 3Ha4YeHMe B Pa3BMTUN MOCKOB-
CKOro TPAHCMOPTHOrO y3na MMEeET Nporpamma
CTPOUTESNIbCTBA TPAHCNOPTHO-MNEepPeCcaovHbIX Y3108
(TNY), koTopble 06BLEANHAT METPO, HA3EMHbIN
00LLLeCTBEHHbI TPAHCMOPT, NNYHBIA aBTOTPAHCMOPT,
COLManbHyIO 1 TOProBO-pasBfiekaTenbHyo MHppa-
CTPYKTYpy. Kak oTMeyaeT 3amMecTmTesb Mapa no
rpagoCTPOUTENBHON NONNTUKE, «BAXHO HE TONIbKO
NOCTPOUTb METPO U AOPOIU, HYXXHO YBA3aTb UX B
€ViHbIV y3es1, KOTOPbIV NO3BOAUT Naccaxmpam Co-
BepLUaTb Nepecanky, He Tepsis BpeMeHu». Bcero B

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014

2020

rogy
NPOTSXEHHOCTb
JINHWUIA METPO
B MockBe yBenmumnTcs
noyTn

1,9

pasa,
YTO NO3BOJNT BbINTK
Ha nokasaresib

4,5

yenoseka
Ha 1 M2,

cTonuLe nnaHupyeTcs pa3mectutb 255 TIY, B Tom
yucne 160 kanmMTanbHbIX COOPYXEHWIA.

MHHOBaLMOHHDbIV Noaxon

«B 3TOM rofy Mbl Ha4anM CTPOUTb AJIMHHBIE
Tpacchl 1 pagvanbHOE HanpasieHre, KOTopble 3a-
KOHY/M B TEYEHUNE ABYX-TPEX JIET, OHN OaOyT Cpasy
KONOCCasibHbI MPOPbIB, — roBoput Mapat XycHyn-
NH. — CobpaB CTPOUTENLCTBO METPO M XKENE3HbIX
[0por BMECTE, MOry C YBEPEHHOCTbIO CKalaTb, YTO B
2015-2016 ropax Mbl 6yaem MUpOBbIMU TnaepamMu.
370 Kak Hawa OnnmMnuaga ana cTpouTenem».

K cTponTensLcTBy MOCKOBCKOrO METPOMONTEHA
CeroHs NpuefieyeHbl BeAyLLUme KOMNaHuy cTpan
CHT'. YnpaBneHve BceMM NpoLLeccamm OCYLLECTBNS-
€T BbICOKOKNAacCHas KOMaHAa MeHedKepOB NUHXWHN-
PUHIOBOM KOMMaHun «MOCKHXNPOEKT», CO3AAHHOM
Ha 6a3e 0L/HOMMEHHOr0 MPOEKTHOrO MHCTUTYTA C
6onee 4em NoNyBEKOBOW MCTOPUEN NPOEKTUPOBAHNS
TPaHCMOPTHOM N MHXEHEPHOM MHPPACTPYKTYPbI.

«KomnaHmsa gencTByeT kak HanpaensoLLas cuna.
KomaHza BbICOKOKNACCHbIX MEHELXEPOB OPraHn30-
BbIBAET U BEAET BECb KOMIMIEKC PAOOT OT N3bICKAHMIA
[l0 nycka 06bekToB B akcnnyataumio. bnarogaps co-
CPeLoTOYEHMIO BCEX DYHKLMI B OOHOM MeCTe yaa-
€T1Cs ONTUMMU3NPOBATL CPOKM U CTOMMOCTL BO3BELE-
HUS 00bEKTOB. Tak, MPUMEHEHNE NHXUHUPUHTOBOWA
KOHLEMNUMN U IHHOBALUMOHHbLIX METOA0B CTPOUTES1b-
CTBa NO3BOJINIIO CYLLLECTBEHHO COKPATUTb CPOKU U
CTOMMOCTb peanu3aumm nporpaMmmel «<MeTtpo-2020».
lMpu oueHke ee B 1 TpAH pybnein. MocHXNPoekT
CaKOHOMMN 3akasunky 250 MApa, 4TO COOTBETCTBY-
€T CTOUMOCTUN NPUMEPHO 50 KM HOBbIX IMHMIA. pn
9TOM KOMMNaHWs NPOAEMOHCTPMPOBANA, H4T0 CTaHLMK
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HernyboKOoro 3a50XeHNs MOXHO CTPOWUTL BCETO 3a
1,5 rona», — 06bSACHAET reHepasbHbIi AMPEKTOP
OAO «MocuHxnpoekT» KoHcTaHTMH MaTBees.

YacTb HOBbIX CTaHUMIA MOCKOBCKOIO METPOMON-
TEHa NOCTPOSAT C MCNONb30BaHNEM EBPOMENCKMX
TEXHONIOMMI. MicnaHCKne NPpOeKTUPOBLLMKMN YXKe
paboTaloT Haf, cTaHuMaMK KoXyx0BCKOWM NHNN,
Ha KoTopol 6yneT onpoboBaH Tak Ha3biBaeMbIid
«MagpuacKnin Metoa», NnpeanonaratoLwmi cTpou-
TENbCTBO ABYXMYTHbLIX TOHHENEN WMUTOM 60Nb-
woro anametpa. Takoit noaxon TpebyeT MeHbLLe
TEXHMKWN 1 KBanMdUUMPOBAHHOI0 NepcoHana, a
3HA4YUT, cokpalwiaeT MaTepuanbHble U Tpygo3aTpa-
Tbl, CPOKM.

Brnpoyem, MHHOBaALMOHHbLIMK pa3paboTkamm 3a-
HUMAIOTCS U OTEeYECTBEHHbIE UHXEHepbl. Tak, co-
TPYAHVKM Hay4YHO-UHXEHEPHOTO LLEHTPa 0CBOEHUNS
noasemHoro npoctpaxctea (HUL, OMM) «MocuHx-
npoekTa» NPeANoXunam NCnonL30BaTh NPU CTPOU-
TENbCTBE CTAHLMOHHbIX KOMMIEKCOB TEXHOIOMMNIO
«CTEHa B FPYHTE» B KAYECTBE HECYLLEN KOHCTPYK-
LMn, 4TO NO3BOANT COKPATUTb CPOK CTPOUTENLCTBA
Ha nonroga. «41obbl caenaTb «CTEHY B FpyHTe»
Hecyllen, Heobxoanmo nogobpaTtb onpeaeneH-
Hblli cOCTaB 6€TOHa, OPUEHTMPOBAHHbI HA BECb
nepuop, akcnayataumm MeTpPonoanTeHa (He MeHee
150 net), HyXHO, 4TOBLI TMAPON30AALMS NO STON
KOHCTPYKLMW YyCTPanBanach He BHELLHSSA, a BHY-
TPEeHH$A, a HeobxoanMMo NoaobpaTh HECYLLLYIO CMO-
COOHOCTb, OPUEHTMPOBAHHYIO Ha rMapocTaTnye-
CKOe JaBneHne NPUXMMHON CTEHKU, — MOSICHSEeT
HavanbHuk HULL OMM «MocuHxnpoekTa» Banepui

CraHums MeTpo
XynebuHo TaraHcko-
KpacHonpecHeHckoi
NMHUKM

MepkuH. — PeLmrB 3TOT BONPOC, Mbl BbIMFPAEM B
nnowaan, B pacxoae MaTepuanos 1 BO BDEMEHU.

HauasLurecs nepebou ¢ NOCTaBKOM YyryHHbIX
TIOOMHIOB B CBSI3W C NOIUTUYECKMU COOLITUSAMM B
YKpavHe Takxe BbIHYAUAN MHXEHEPOB GOopCupo-
BaTb Pa3paboTKy MHHOBALMOHHBIX TEXHONOMMYECKIX
peLleHnin. Hanpumep, Ha ydactkax JTlo6amMHCKo-
OMUTPOBCKORN JINHWUM CTPOUTENN YCNELLIHO NpK-
MEHWUN TEXHONOIni0 BO3BEeAeHUA TOHHENbHON
06aenkn 6e3onanybo4HbIM CNOCOBOM C MPUMEHE-
Huem dnbpo-HabpbiarbeToHa. B HacTosLLee Bpecs
MOYYEHHbIV OMNbIT NIAHUPYETCH NCMOL30BAaTL U HA
Apyrux ysactkax. «31o no3sonmt Ha 8-10% cokpa-
TUTb 06bEM BbIPABOTKM, NPUMEPHO Ha 25% — pac-
xon MaTepuana 1 Ha 10% CaKOHOMUTL BpeMsi Npoun3-
BOACTBA paboT», — cumTaeT Banepuin MepkuH.

ELle ogHO HOBLUECTBO A1 MOCKOBCKOIO METPO-
CTPOEHUS1 — BO3BEAEHWNE MHOMOSIPYCHBIX CTAHLMIA.
lNepByIo Takyto CTaHUMIO — «PyMAHLEBO» — NOCTPOAT
Ha COKOMBHMYECKON BETKE METPO. B panbHeliwem
CTONMNYHbIE BNACTU MNNAHNPYIOT PacrnpoCcTpaHUTb 3Ty
NpaKTuKy Be3ae, roe 310 TeXHOJNI0rmn4eCck BO3MOXHO.

WNHXWHWPWHIOBbIA NOOX0A, U UHHOBALMOHHbIE
peLleHns caenany BO3MOXHbIM peanv3aLmio npo-
rpammsbl «MeTpo-2020» ¢ TeM1 0O6bemamu 1 B Te
CPOKM, KOTOpblE HEOBXOAVMbI CErOAHS 4NN PELLEHNS]
TpaHCcnopTHON Npobnembl MockBbl. AKCNepThl Takke
ronaraoT, 4To AeNCTBYIOLaa NporpaMmMa 3ajaet
BEKTOP HE TOJIbKO AN co3aaHuns 6onee KOMDOPTHOW
TPaHCNOPTHOM MHDPACTPYKTYPbI CTONMULbI, HO 1 1S
BOCCTaHOB/EHWSI OTEYECTBEHHOW OTPacI METPO-
CTPOEHMSI B NOJIHOM 0ObeME.

MOA3EMHBIE FTOPU30HTbI Ne1. Anpens/2014
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MogroTosumn
Banepwit YHEKAJIVH

Tak y>x Nosy4nnoch, YTO reHepasbHbiii [UPEK-
Top OAO «MetpocTtpoii» B.H. AnexcaHgpos

U ero 3amecTuTesib — r/1aBHbli HXEHep

A.10. CtapkoB oTBe4anin Ha BONPOCHI XypHana
«[log3eMHble ropu30HTbI» M0 OTAEbHOCTH U

B pa3Hoe Bpems : Bagum Hukonaesny — B cepe-
AuHe mapTa, a Anekcei FOpbeBuY — B nepBoM
nosioBUHe anpens.

OAaHaKo Mbl COYJTU YMECTHLIM Pa3MeCcTUThb

MX OTBETbI B peAenax 0fHoM nyéankaymnm.
Jloruka, Ha Haw B3rnsg, NpocTa: Takou noaxos
no3sosnset 6onee noaHO 0603HaYUTb CI0XMNB-
LUYIOCS HA AJaHHBIN MOMEHT CUTYaLMIO B neTep-
6yprckom mMeTpocTpoeHun. Bnpoyem, B utore
6ecefa BbiLLAa 32 PAMKU 3TOM TEMBI...

METPOCTPOEHME:

00 ucTtuHe n upeane

— MporpaMma pa3BuTHa MeTPONONUTEHa B
CaHkr-lMeTepOypre no 2020 roaa Obina NpUHATa
ewe npu BaneHTuHe MaTBMeHKO, C TeX NOP OHA
yXe He pa3 koppeKkTupoBanacbk. ECTb n yBepeH-
HOCTb B TOM, 4YTO €e HblHeLUHAq peaakuuns 6yp,eT
peanu3oBaHa B NOJIHOM 06beme 1 B 0003HaYEH-
Hble CPOKN?

B.H. AnekcaHppos:

— OTOT BONPOC CnenyeT afpecoBaTb Hallemy
3aKas3ymkKy — ropoackomy KommuteTy no passuTuio
TPaHCMOPTHOM NHPPACTPYKTYpbI. Kak cTponTtensb 9
MOy CKa3aTb, 4TO TEXHUYECKME BO3MOXHOCTU OJ151
peanu3auyn NporpaMmbl eCTb.

— HeopgHoKpaTHbIN NnepecMoTp oTpacne-
BOI1 CXeMbl pa3BUTUS METPOMNONIUTEHA, ecTe-
CTBEHHO, HE MOXET He BOJIHOBATb KakK XXutenen
ropoga, Tak u NpOeKTUPOBLLUNKOB U CTPOUTENEMN.
Anekceii FOpbeBuY, B 3TOI CBA3M NO3BOJIIO NPU-
BeCTM O HY Bally LuTaTy, [aTUPOBAHHYIO Hava-
JIOM MpPOLLIOro roAa: «3a4acTylo 3T USMEHEHUs
HOCSIT KOHbIOHKTYPHbII XapaKTep U He Y4UTbIBa-
10T peanbHbIX NOTpeOGHOCTel ropopax...

A.10.Crapkos:

— Cxema pasBuTv1a METPONONNTEHA SBNSIETCA
OPUEHTUPOM, BEKTOPOM Pa3BUTUS Ha LOCTATOYHO
AnUTenbHyio nepcnekTuay. OHa He MOXET y4UTLIBATb
KOHKPETHbIE CPOKW, KOHKPETHOE MECTOMOJIOXEHMNE
06BHEKTOB, CTOMMOCTb X CTPOMTENLCTBA U Mp. [0BO-
PS 0 KOHBIOHKTYPHOM XapakTepe, s noapasymesan
MMEHHO 3T0. HyxHa oTpacneBas cxema, kotopas by-
[OET y4nTbiBaTh BCE HAMPaBieHNS Pa3BnTUS FOPOAa,
BKJII0YAsl TPAHCMOPTHbIE CXeMbI. /1 OHa foNXHa ObITh
NPOMUCHOW UCTUHOW.

— 3a Tpu 6nmnxanwme roga B Mockee 00IXKHbI
ObITb NOCTPOEHBI 38 cTaHUWIT MEeTPONONUTEHA,
B CaHkT-lNeTepOypre — Hu ogHoM. Mo MHeHuIO
3KCNepToB, NPUYNHA HEe TONbKO B PUHAHCOBOM
COCTaBnsOLLEl, HO U B OPraHN3aLnoOHHOMN,

— U3-3a HecornacoBaHHOCTU A,EeNCTBUIA NPO-
¢$UNbHLIX KOMUTETOB FOPOACKOr0 NpaBuTeb-
CTBa, a TaKXe Mo NPUYMHE OTCYTCTBUS O0LLEei
nmH$popMaLMOHHOI 6a3bl N0 3eMesIbHbIM pecyp-
caMm. MeHsieTcsl nn, Ha Bawl B3rns[, cutyaums K
JNyywemy B HacTosLee Bpema?

A.10.Crapkos:

— JencTeutensHo, B rpaduke 2014 roga coava
00BEKTOB METPOMONMUTEHA OTCYTCTBYET. [Mpu-
YMH HECKOJBKO: HET 3a4ena B NPOEKTMPOBAHUN
U CTPOUTENLCTBE, OTCYTCTBME CBOOOAHbIX 3€-

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014
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LUKJINHHOCTD
M MHOITOrPAHHOCTD

MEJIbHbIX Y4aCTKOB. TEM HE MEHEE, STO HE 3HAYWT,
4TO paboThl He BeayTcs. Mbl, HanNpumep, ceinyac
aKTUBHO 3aHMMaeMcsl MPOXOAKOW nepsoro B Poc-
CWKM OBYXNYTHOIO TOHHeNs B Poccum Ha yyacTke
®dpyH3eHckoro pagnyca. B 6anxariuee Bpems B
nepexoaHOM TOHHeNe Ha cTaHuumn «CnopTuBHas»
NPUCTYNUM K MOHTaXy TPaBONaTopOoB, KOTOpbIE A0
3TOr0 B METPOMOSIUTEHE HE NPUMEHSINCS.

YT0 KacaeTcsa NepemeH, To AJis Toro YTobbl OHK
Oblnn B Ny4LLYIO CTOPOHY, HEOOX0AMMO HaNaanTb
LMKN, COCTOSILLMIA U3 NPOEKTUPOBAHWS, BLICBOOOX-
JEHVs NIoLwwanokK, NoAroToOBKN TEPPUTOPUIA, BEOE-
HUS PasnNYHbIX CTaAWIN CTPOUTENIbHO-MOHTaXHbIX
paboT. M 4ToOLI PabOoThI B 3TOM LIMKIIE BENNCH Na-
pannesibHO Ha pa3Hblx 06bekTax. To ecTb 0AMH 00b-
€KT caeTcs, B 3T0 Xe BpemMs Ha BTopom — CMP
B akTMBHOW dasde uiam MoHTax 060pyaoBaHus, Ha
TPETLEM — MOAr0TOBKA MIOLLAA0K, YETBEPTHLIN —

B 9KCNepTU3e, NATbi — B CTaAUN NPOEKTUPOBAHNS.
K coxaneHuio, noka Mbl Aaneku oT 3TOro naeasbHo-
ro BapuaHTa.

O nonbiTKe K npouecce

— lNopa Hasap, Obina NnpeanpuUHSTa NOMNbITKA
B0300HOBUTbL B CeBepHOIi cTonuue paboTy
wraba no pa3BUTUIO MeTponoauTeHa. Yganachb
v oHa?

A.10.CrapkosB:

— C npuxogom BuLe-rybepHatopa Mapata Ora-
HecsiHa WTab No METPOCTPOEHUIO BO30OHOBWI CBOIO
paboty. OgHako ero nocnegHee 3acefaHue cocTosi-
NOCb eLle B MPOLLIOM FoAy.

— Anekceii lOpbeBuy, B cepeauHe
2012 roaa Bbl 3a9BUNN, 4TO CTOMMOCTb CTPOU-
TenbcTBa MeTpo B CaHkT-MeTepOypre MoXHO
CHU3uTb Ha 40%. MpuaepxuBaeTech 11 Bbl U
ceiiyac JaHHOW TOYKU 3peHus?

A.10.Crapkos:

— Ecnv cobniocTu LMKAMYHOCTb U MOCTOSIHCTBO,
HeKYI0 KOHBENEPU3aLLMI0 METPOCTPOEHMS, TOrAa
MOXHO FOBOPWTb O CHUXEHWUWN CTOUMOCTMU.

— B nocnepgHee Bpemsi Bam B cBoeli pabote
NPUXOAUTCS BCE Yallie CTaNKMBaTLCS C OCTPOWA
npo6nemoii — Heo6GXoAMMOCTH y4yeTa npaBa
COOCTBEHHOCTU Ha 3emiio. Kak u3BecTHo, Hau-
OGonee cNoXHasa cUTyaums B 3TOM NJiaHe BO3-
Hukna Ha KpacHocenbcko-KanuHuHckoin nuiun.
Cyas no Bcemy, 6e3 3ageiicTBOBaHUS afMUHU-
CTpaTUBHOro pecypca (no npumepy Mocksbl)
3pecb He 000MATUCH. ..

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014

B.H. AnekcaHppos:

— 93T Npo6AEMBI O4YEHB CEPLESHBIE, @ MOMBLITKU NX
peLIeHNs NPUHOCAT MOKa 04EHb CKPOMHbBIE PE3YJib-
Tatbl. METPOCTPOEHNE — 3TO OYEHb MHOIOrPaHHbIN
NpoLECC, B KOTOPOM Janeko He BCE 3aBUCUT OT
cTpouTenen.

A.I0. Crapkos:

— PaboTa no peLueHnio MMyLLLECTBEHHO-MPABOBbIX
BOMPOCOB, KACAIOLWMXCS BbICBODOXAEHNS TEPPUTO-
pwiA Nop, CTPOUTENLCTBO METPOMNOANTEHA, MPOBOANT-
CS1 HE CTPOMTESNIbHLIMU OpPraHU3aLmaMm, a FOPOAOM.
KOHEYHO, 3TO O4EHb CNOXHBIV MPOLIECC, 1 B CMbICNE
NpaBoOBOro PErynMpoBaHns B HEM BCE J0/IKHO ObiTb
6e3ykopu3HeHHo. K coxaneHuto, BbIcBOBOXaeHNE
TEPPUTOPUIA, Kak MOKa3bIBAET NPaKTuKa, OTKNaabIBa-
€T CTPOUTENBCTBO HA HECKONBLKO NIET. UMEHHO No3aTo-
MY rOpoZ, LO/IKEH 3apaHee roTOBMTb NIOLLAAKN.




80 [ METPO

00 oXxunpgaHuax U UHHOBALUAX

— B aHBape aToro roaa Ha PpyH3eHCKOM
papuyce Hayan pa6oTtatb TIIMK «<Hagexpa»,
npepHa3HauYeHHbIA A1 NPOXOAKU ABYXMYTHbIX
ToHHenen. Kak 3a 3To Bpems nokasana ce6s ata
YHUKanbHas TexHuka? C kakoi CKOPOCTbIO et
npoxopka?

B.H. AnekcaHgpos:

— JleNncTBUTENbHO, CTPOSLLMINCSA ABYXMYTHbIV
TOHHENb Ha yyacTke PpyH3eHCKO-pUMopcKo
NNHUK OT cTaHumm «lpocnekT Cnasbl» A0 CTaHUMUK
«fOxHasn» 9BASETCA YHUKaNbHbIM. 3TO NEPBbIN B
Poccuu ToHHeNb MeTpononuTeHa, npeaHasHa-
YeHHbIV AN OBUXEHWS cpasy AByx noe3nos. Ha
CoKONbHMYECKON NIMHUN MOCKOBCKOIO METPONONu-
TeHa, NpaBAa, eCTb ABYXNYTHbIA y4aCTOK, HO, BO-
nepBbiX, OH COOPYXeH eule B 30-e rogsl NpoLLAoro
CTONETUs1, @ BO-BTOPbIX, OH HErnyboKoro 3ano-
XEHWS N CTPOMACS OTKPbITEIM CNOCOBOM (TO €CTb
LN ero CTPOUTENLCTBA COOPYXANCH KOTNOBAH, B
KOTOPOM BO3BOAMIACH KOHCTPYKLMS TOHHENS 1 3a-
Tem ocyllecTBasnack obpartHas 3ackinka). Kpome
TOro, AJIMHA HaLWero TOHHeNs CocTaBuT 3,7 KM.
MoCTpOWTL TOHHENb TaKON ANUHBI, TAKOr0 Ana-
meTpa (10,3 M), Ha Takow rnybuHe (MakcMMasbHas
rnybuHa 3aneraHns coctaBut noyt 50 M) n B
YCNOBUAX NAOTHOM rOPOLCKON 3aCTPONKN MOXHO
TOJIbKO NMPY NOMOLLY TOHHENEeNPOXOA4YECKOro Me-
XaHU3UPOBAHHOIO KOMMJEKca.

MpoekT ABYXNYTHOrO y4acTKa BbIHALIMBANCS 1
COrnacoBbIBaICS O4€Hb A0Aro0. Ho, Hapo ckasathb,
4TO OXMAaHus onpasgannck. TIIMK Mbl peLmnm
Ha3BaTb KPACUBLIM N CUMBONYHBIM XEHCKUM
nmeHeM «Hagexga». Nepsbie CTO METPOB NPOX0S4-
K1 NoKasasnu, 4T0 BANSIHWE Ha HA3EMHbIE COOPYXe-
HMS 6IM3KO K HYN0. TeM He MeHee, CKOPOCTb MOX-
HO 1 HYXHO YBENNYMBATb, U Mbl Celvac paboTtaem
Hag 9TuM.

CraHums MeTpo
«ApgmupanTteiickas»

A.I0. Crapkos:

— B HacTosLLee Bpems nOeM C XOpOoLLEen CKopo-
CTbl0. Mbl y>XXe BbILLAY HA NPOEKTHbIN ypoBeHb — 300
MeTpOB B MecsL,. 1o KOHUa 3Toro roga niaHvpyem
NPOWNTN BECb YHaCTOK.

— Ha BblLLeynoMsiIHYTOM yyacTke MeTpo uc-
noJib3yeTcs He TOJIbKO HOBbIVA TOHHesnenpoxoa-
yeckumn LLUT, HO U COBpEeMEeHHas BbICOKOTOYHas
o6aenka npousBoacTBa 3aBopa «MeTpoOeToH».
B 4em ee OCHOBHbIe NpeuMyLLecTBa? CnocoOHa
N1 OHa pelunTb Npodnemy npoteyek?

A.10. Crapkos:

— Mol Hayanm paboTaTb C BLICOKOTOYHOM 066K
euwe B 1990-e rogbl Ha pa3mbiBe Mexay «J1ecHomn»
un «Mnowagbio MyxecTtea». 3aTem Bbln HaKNOHHbIE
xofbl. Kaxpblil 06 beKT — 3TO NOBOA, AJ1S1 FOPLOCTU.
ToHHenu nonyyatoTcs abCoMOTHO CyX1MM, He Tpe-
6yI0T LONONHUTENLHBIX TPYA0EMKMX MEPONPUATUIA
no rugpounsonsaumn. Ecnm vyyryHHas obaenka — ato
cnoxHas paboTa no YekaHke, Xxene3o0b6eToHHas —
paboTa ¢ HarHeTaHMEM, MOHONIMTHaA obaenka —
MCMOMb30BaHME MMOPOM30NALMOHHBIX MAaTEPUASIOB,
TO BLICOKOTOYHasi 064esika — 3TO TOJIbKO HarHeTaHne
BO BPEMSI NPOX0AKM. [1ns CpaBHEHMS: AOMYCK MO
rabaputam TPaauLIMOHHOW Xene3o0eToHHOo 06aen-
KM M3MePSIeTCs B CAaHTMMETPAX, a Y BbICOKOTOYHOM
064enku — 370 BCEro Smwb 2 MM. [NpermyLLecTBo
HaLLeli HOBOW NNMHWK eLLe 1 B o6bemMax. Ee MoLHOCTb
pocturna 300 konew, B MECSLL, NPU 3TOM CYLLECTBEH-
HO BO3pOcCna Npoun3BOAMTENLHOCTL TPYAA.

— Kakue ele MHHOBaLUUOHHbIe MaTepualbl U
TEXHONOrnum ucnonb3yeTt ceivac «MeTpocTpoin»
B cBOeil paboTe? Kakue nepcnekTuBHbIe paspa-
60TKM paccMaTpUBAIOTCS AJ19 BHEAPEHUSA?

B.H. AnexkcaHgposB:

— TexHonornm N0A3eEMHOr0 CTPOUTENLCTBA
NpPOAOMKaI0T Pa3BMBaTLCS U COBEPLUEHCTBOBATb-
cs. Ecnn peapuath net Hasag nocTpouTb Ha-
KJTIOHHBbIN X0f B LeHTpe MeTepbypra ana ctaHumm
«AgMupanTteiickas» 6bls10 TPaKTUYeCKn HEBO3-
MOXHO, TO B XXI BEKE Mbl 3TO YCNELLIHO CAenanu,
npn4yemMm ¢ MMHMMaNbHbIMUW A4 ropoda NnoTepsamMun.
CeFO,lJ,HFI YXe HUKOro He yauBUTb MEXaHU3NPOBAH-
HOW NPOXOAKOM HAKMOHHBIX XOA4,0B, NPU KOTOPO
rnokasartenu ocajikv 3eMHol noBepxHocTy B 20
pas MeHbLUe, 4eM NPy TPaANLMOHHON NPOX0OKe
C NMPMMEHEHNEM 3aMopaxmBaHnsa. B HacToawmin
MOMEHT «MeTpOCTPON» OCHALLEH MAKCUMabHO
BbICOKOTEXHONOMMYHOM TEXHUKOM W rNaBHas npo-
6nema, koTopas CTOMT nepeq, Hamu, obecneynTb
3Ty TEXHUKY paboTol.

A.10. Crapkos:

— loBOPUTL O LEIOM pPAde KakMX-TO rNodanbHbIX
VMHHOBALMSX, BHEAPSEMbIX CErOAHS HALLEN KOM-
naHunen, 4OCTaTO4HO CNOXHO. [a, onbIT NPOXoaKu
HaKIOHHbIX X0A0B ¢ nomoLubto TMIMK aBnseTtca
abCoNTHO MHHOBALIMOHHBLIM. Bnaroaapsa aTomy
MeTepbypr Noayymnn BO3MOXHOCTb pa3MeLlaTb

MOA3EMHBIE FTOPU30HTbI Ne1. Anpens/2014



3CKaNaToOPHbIE TOHHENN B MJI0THOW XW0N 3aCTPON-
Ke, B TOM 41CJIe B UICTOPMHECKON YacTu ropoa. Mbl
NOCTPOWIN YK€ TPU TaKUX TOHHENS.

Y10 Xe kacaeTtcs MHHOBaUMiA 6onee NoKasbHbIX,
TO X O4EHb MHOTO. Llenbii psag n3MeHeHni Mpon3o-
LUEN B YaCTM MCNONb3YEMbIX MaTepuanos. Mbl BHe-
APSIEM COBPEMEHHbIE MTMAPON30NALMOHHBIE MaTe-
pransl, KOMNO3WUTHYI0 apMaTypy, Grubpo-6eToH 1 np.
Ha kaxnom 06bekTe Mbl MPUMEHSIEM YTO-TO HOBOE.
Hanpumep, TOHHeNN, KOTOpble Mbl CErO4HS CTPOUM,
06CNYyXMBAIOTCA HE 3NEKTPOTPAHCMOPTOM, Kak 3TO
6bIN0 LONTOE BPEMS, @ MEXAHNYECKMMM KONECHbI-
MW TPAHCNOPTHLIMU CPEeACTBaMM. Takum 06pasom,
Mbl YLLIM OT NPOKNaAKM Y3KOKONENHON TPacChl 1
NCMNONb30BaHUS TPOJINES, 3NEKTPOBO30B 1 BarOHe-
TOK B CTPOSILLLEMCS TOHHESE, NPUMEHSIS BMECTO HUX
aBTOTPaAHCNOPT. ATO A0OABMI0 HAM MOBUNBHOCTU U
MoBbICKI0 6830MacHOCTL PaboT.

06 ycnoBusix u cpokax

— Mpu noaroToBke HepaBHEro KOHKYpca Ha
coopyxeHne PpyH3eHCKOro papnyca YAHOBHU-
kn KPTU CankT-lMetepOypra noutn Ha 10 mnpp,
py6neii CHU3NMNM yTBEpPXAEHHYIO 3KCNEepPTU30M
CTOMMOCTb cTpouTenbcTBa. Kak n3eectHo, Bawa
KOMMaHus B3sna naysy Ans aHanusa cutyauum
— NpUHUMaTb N1 yyacTue B TeHaepe. B utore
«MeTpocTpoii» cornacuncs ¢ npeanoXeHHon
LueHoi. Bbinun HallAeHbl KakMe-To Hey4YTeHHble
pe3epBbl?

A.10. Crapkos:

— K coxaneHuio, Mbl 6bin BbIHYXAEHbI MOWTU Ha
3T YCOBMS, T.K. CTOSNN Nepen BbIOOPOM: UK Tak,
WNN YXOAUTb C 00bEKTa, B KOTOPbIN YXe BNOXEHO
OrPOMHOE KOSIMYECTBO GPUHAHCOBBIX M TEXHUYECKMX
cpencTts. bonee ToOro, yxo ¢ nnowaaky o3Havan
Obl HapyLLeHWe 00583aTeNbCTB Nepes ropoaom 1 ero
XUTENAMU, KOTOPbIE HaLlla OPraHn3aLms BbIMONHAET
yxe 6onee 70 net. [1ns Hac 9TO AeNo 4ecTu, KoTopas
HbIHYE, K COXaneHuo, He B noyeTe. Haaech, 4To
roka uaeT CTPOUTENbCTBO, CUTYaLUs UBMEHUTCS B
NYYLLIYIO CTOPOHY.

— Mo nnaHy BTOpOI1 BecTUOIONb «CNOpTUBHON»
BOJKeH ObITb BBEAEH B CTPOIA B Aiekadpe 2015
ropa. Kak Ham cTano n3secTtHo, ceiiuac paccma-
TpUBaeTCS BapuaHT 3aBepLueHus paboT Ha non-
ropa paHble cpoka. Nogo6Hasa undpopmaums
(0 pocpo4HOM BBOAE B 3KCMNyaTauuMio) Obina
o3By4yeHa B CMM u B oTHOWweHnn dpyH3eHCKOro
papuyca. Tak nm ato? Ecnu pa, 10 3a c4et 4ero?

A.10. Crapkos:

— Ha camom gene nytaHuua B Cpokax caadu
Npou30LLIIa N3-3a TOro, YTO B KOHKYPCHOM JIOKYMEH-
Tauum 3HauYmnca aekabpb, a Mbl B CBOEI TEHOEPHON
3anBke ykasanu asryct 2015 roga. Mpaduk pabot
n3HavanbHO npegnonaran caady obbekTa Ha non-
roAa paHbLUe CPOKa, YCTAHOBIEHHOMO 3aKa34MKOM.
Y10 KacaeTcs yyacTka PpyH3eHCcKoro paguyca, To
Tam CPOKM ocTanunck npexHummn — 2017 rog.
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— B pamkax nporpamMmmbl NOAFOTOBKM K NpoBe-
nexHuio B 2018 roay B PO yemnuoHara mupa no
¢yTOONYy NponsoLuna KOPPEKTUPOBKA oTpace-
BOI CXEMbl METPOMNONIUTEHA B YaCTU CTPOUTESb-
CTBa ABYX cTaHuui HeBcko-BacuneoctpoBckon
nuHum — «HoBokpecToBCKO» U «Ynuubl CaByLu-
KUHa», rae NoCTaB/ieHbl XXECTKUE CPOKM MO UX
BBOAY B aKcnayartauuio. B anpene atoro roga
DOJDKHbI ObITb NOABEAEHbl UTOMN KOHKYpPCa Ha
noAroToBKY NPOEKTHOW AOKYMEHTaLUu 1 noa-
roToBUTEsIbHbIE PA0OThI HA yYacTKax npeanona-
raeMoro cCoopyXxeHus aTux ctaiuuii. Kakum sam
BUAMTCS BApUaHT peLueHus Npob6iembl HaMbiB-
HbIX TeppuTopuii «HOBOKPECTOBCKOM», FPYHT Ha
KOTOPbIX K MOMEHTY NpoBeAeHNs padoT MoXeT
eLle NoJIHOCThIO He ocecTb?

A.10. Crapkos:

— Ml eLLe He BUaenu NpoekTa 1 He 3HAEM KOH-
KPETWKW, CBA3AHHON CO CTPOUTENLCTBOM AAHHOIO
yqacTka. [103TOMy KOMMEHTMPOBATL CUTYaLLMIO C
TeMm, kak 310 byaeT, He BO3bMeMCst. Ho 0iHO 3HaeM
TOYHO: CPOKM CTPOMTENBCTBA OYEHb CXaTble. M ecnn
HEe Ha4aTb CTPOMTENbCTBO NPSIMO Cenyac, peanmao-
BaTb AaHHbIN NPoekT k 2018 rogy He CMOXET HUKTO.

O koHKypeHuuu n MM

— CoBceM HeaBHO Ha pbIHOK CaHKT-
MeTepO6ypra Bbien MOCKOBCKUiA «<MeTporunpo-
TpaHc». Kak Bbl oL,eHMBaeTe NosiBfieHne HOBOro
CUNbLHOIo UrpoKa B 06/1aCTH NOA3EMHOro Npo-
eKTupoBaHua?

B.H. AnekcaHapos:

— JleHuHrpagckuin «MeTporunpoTpaHc» B CBOE
BPEMS BbIPOC 13 MOCKOBCKOr0. Kak 1 neHuH-
rpaackunin «MeTpocTpoi», OH B NEPBOE BPEMS B
OCHOBHOM COCTOS1 U3 CTOMIMYHbBIX CNEeLNanmCcToB.
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[na meHs1, kak g yenoseka, KOTopbli npopabo-
Tasl B METPOCTPOEHUN NOJIBEKA M 3aCTasl BpEMEHA,
Korga crneumanucTbl ABYX ropoaos pabortanm 60k o
60K, BbICOKMI NPOMECCMOHANN3M 3TUX MPOEKTHbIX
WHCTUTYTOB He BbI3blBAET COMHEHWMIA. C Tex nop
NPOLLNO YXe, KOHEYHO, MHOr0 BpemeHn. Kaxabii
WHCTUTYT paboTan B CBOEM rOpoAe v C rogamu
cTan caMoCcTosATe IbHbIM, 060C0O6IEHHbIM NPes-
npuaTneM. B coBeTckoe BpemMs CyLLecTBOBaNO,
MOXHO cka3aTb, OPaTCTBO METPOrMNPOTPAHCOB

N METPOCTPOEB, e OCHOBOW OTHOLLEHW Bbln
B3aVMOBbIPYYKa, NoaaepXkKa, 0OMeH 3HaHUAMM

n onbiToM. Celivac Bo rnaee yria ctout 3abota

0 BbIXMBaHMKM, obecneyeHne BOCTPeOOBAHHOCTM
KOHKPETHOro Konasektnea cneumnaancToB. 3TOMy
€CTb 0ObEeKTUBHbIE MPUYNHBI, HO 3TO HE MOXET He
oropuartb.

MuKpoToHHeNnMpoBaHue

— Kak Bbl 0OTHOCUTECH K TOMY, 4TO U B cde-
pe meTpocTpoeHus CankT-MeTepOypra moryT
NOSIBUTbCSl KOMNAHUU U3 APYIrUX PErMOHOB?

A.10. Crapkos:

— KoHkypeHuua B nioboii chepe, a Tem 6onee B
METPOCTPOEHMMN B OTAENBHO B3STOM ropoae, UMeeT
Kak naockl, Tak U MUHyCbl. Ecnin paccmatpmeatb
KOHKpeTHo CaHkT-leTepbypr, TO 34eCb, Ha MO
B3rngan, KOHKypeHuUusa He NpUHECET NOJIOXNTENTbHOro
pesynbTaTta. 1o kpariHein Mepe, B 6amxailLne rogpi.
[ns BXOXOEHMS B CTPYKTYPY METPOCTPOEHMS Nto6oi
noapsiAHON opraHm3aumm NnoTpebyeTcs Bpems Ha
06HOBNEHME Napka 060pynoBaHMs (OHO Y HaC cne-
LManu3nMpoBaHHoe, 3aTOYEHHOE MOJ, HaLLIW Freonoru-
yeckue ycnosms), GOpMUpOBaHUE LWITaTa, CO3AaHNE
maTepmasnbHoi 6a3bl. Hanpumep, Ans N3rotoBneHNs
06enkn ToHHenel HeobxoaMmo ocoboe Npon3Boa-
cTBO. MblI Xe celivac uMeeM COOCTBEHHYIO, Camylo
COBPEMEHHYIO Ha CErOAHS IMHMIO MPOU3BOACTBA
610k0B. Ha ee MOHTaX 1 NyCKOHanaaKy B HOBOM
Kopnyce 3aBoaa Mbl NOTpaTunn aea roga, He roBops
yXe 0 HeMaJibIX (DI/IHaHCOBbIX BJIOXEHNAX.

KpaiHe BaxHbIM BONPOCOM, KOTOPbLIM OOMKHbI
0337a4MTbCA BCE, KTO MMEET OTHOLLEHME K METPO-
CTPOEHWMIO, ABNSIOTCS Kaapbl. HegonycTumo ncnonb-
30BaTb NPW CTPOUTENLCTBE METPO HEKBATMPULIMPO-
BaHHbIN NnepcoHan. K 4emy 3T0 MOXET NPUBECTU, Mbl
BMOMM Ha npumepe MOoCKBbI, MOSTOMY HE AO/KHbI
[OMyCTUTb, 4TOObI TO XXE CamMOe NPOM3OLLSIO Y Hac.

OcTaHOoBNIOCh Ha eLle OAHOM BXKHOM MOMEHTE.
Ecnv ropog MMeeT CBOK KOMMNaHMIO MO CTPOUTENLCTBY
METPOMONNTEHA, OH MOXET ObITb YBEPEH B TOM, 4TO
OHa HYKYAa He YRAET 13 AaHHOMo pernmoHa. M MeTpo
OyneT cTpoutses 6ecnepeboiiHo. B cnyyae ¢ npu-
BNeYeHMEM K MPOEKTUPOBAHWNIO UM CTPOUTESILCTBY
I/IHOFOpOp,HeVI opraHn3auun, 4o 3aHTEPECOBAHHOCTb
orpaHnynBaeTcd nonyyeHnem I'Ipl/l6bIJ1VI W1 B ny4dliem
Cnyyae KpaTKOBPEMEHHbBIM NPOdEeCCHMOHaNbHBIM WH-
TEPECOM, rOPOA, PUCKYET MOSYYNTb HEKAYECTBEHHYIO
YCIYry Unn HEKaYECTBEHHO BbIMOSHEHHYIO PaboTy.

XoyeTcs Takke NPUBECTU OAMH NOKa3aTeNbHbIN NpU-
MEP BbIrOAbI 41 FOPOAA B OTCYTCTBMM KOHKYPEHLIMN.
Becb 2013 rog «MeTpocTpoit» Ben paboTsl Ha PpyH-
3EHCKOM paamyce Ha MPUBEYEHHbIE CPEACTBA.

B pesynbTtarte ropon C3KOHOMWUA rof, Ha CTPOWTESTb-
CTBE U BbINOHW CBON 00813aTe1bCTBA M0 peanmn3aunmn
a,D,peCHO-MHBeCTMLLMOHHOﬁ nporpamMmmsbl B COCTaBe Me-
TpocTpoeHus. Pa3ge ntobas apyras opraHusaums no-
wwina 6bl Ha KpeauT B pa3mepe 6onee 3 mnpa py6nein?

— B HacTosee BpeMs akTUBHO 06cyxpa-
eTcs upeq ucnosb3oBaHna mexaHmuama Mr4ne
KayecTBe 0AHOW U3 MHBECTULMOHHBIX CXeM AN
cTpouTenbCcTBa neTepoyprckoro meTpo. XXusHe-
cnoco6Ha nu oHa?

A.I0. Crapkos:

— YyuTbiBas oTCYTCTBME PefepanbHoro
(GUHAHCUPOBAHMSA N AOCTATOYHO OFPaHNYEHHbIE
BO3MOXHOCTM ropoackoro 6ioaxera, CpeacTasa
YaCTHbIX NHBECTOPOB, KOHEYHO, MOTYT CTaTbh TEM
CcamMblM NCTOYHMKOM, KOTOPOro HE XBaTaeT.

MOA3EMHBIE FTOPU30HTbI Ne1. Anpens/2014



Y ropopa yxe ectb onbIT [HI1, KOTOPLIN NOABUI-

C$1 32 CYET CTPOUTENBCTBA HECKOJIbKMX TOPrOBbIX
KOMIMIEKCOB, COBMELLIEHHbIX C BECTUOIONSMU METPO.
KakoBa ¢rHaHCcoBas Bbiro4a NPUMEHEHNS AAHHOrO
MEXaHn3ma — 3T0 BOMPOC K 3aka3umky. YTo kacaet-
ca «<MeTpocTpos», TO y HAC NOSIBUICS OMbIT OAHO-
BPEMEHHOr0 C KOMNaHWen-nHBECTOPOM CTPOUTESb-
cTBa 06BLEKTOB CO CMELLAHHbIM GUHAHCUPOBaHUEM.
M Ham yaanoch BEICTPOMTL PaboTy Tak, YTOObI Mbl He
3aBMCENV ApYr OT Apyra (MpakTU4eckn Ha Bcex 00b-
eKTax BeCTMO0Nb CTaHLMI CAABANCS paHblUe, YHeM
TOProBbIN KOMMIEKC BBOAWCS B 3KCMyaTaLmio).

— Mpoponxaet nu «MeTpoCcTpPOIN» 3aHUMATLCS
paboTamMmu N0 MMKPOTOHHENIMPOBAHUIO?

B.H. AnekcaHgpos:

— K pabotam no MUKPOTOHHENMPOBAHUIO Mbl
npuctynunm ewe B 1990-x rogax. MetpocTtpouTenn
6bInM NEPBONPOXOALLAMM AAHHOIO HAaMPaBNIEHNS.
3a 970 BpeMs peann3oBaHbl NPOEKTbI AECATKOB
TOHHESNIeN Pa3nMYHOro HasHa4yeHus. Y naHHOM Tex-
HONOrM BOJbLLNE NEPCMEKTMBI, T.K. OHA NMO3BONSET
BECTU CTPOUTENbCTBO B CTECHEHHBLIX YCIOBUSX Oe3
nepexkpbITUS ABUXEHNS, C MUHUMaNbHLIM BANS-
HMeM Ha ropoackyto cpeay. C NoOMOLLbIO MUKPO-
TOHHEJEN PeLLalTCs 1 3KOornyeckmne 3agadun. Tak
6bI10, HAaNpPUMEp, NPV COOPYXEHMMN OBYX Y4aCTKOB
CeBepo-EBponeiickoro razonposoaa: noa Hesowi
nop, CaimMeHckuM KaHanom. BonbLuoii n coumanbHo
3HauMMBbI NPOEKT OblN pean3oBaH Hamu B FaTumHe,
rae Obln NOCTPOEH rOPOACKON KaHANN3aLMOHHBI
KonnekTop. B gaHHbIM MOMEHT peannsytoTcs nepe-
X04bl 04, /4 NyTAMK, B NEPCNEKTUBE — PSL APYIUNX
006bekToB. HecMOTpS Ha OCTATOYHO BbICOKYIO
KOHKYPEHUMIO B Cepe MUKPOTOHHENNPOBAHNS, HAM
yAaeTcsa yaepXuneatb INAVPYIOLLME NO3ULLMK, U Mbl
6ynem NpoaomKaTh Pa3BnBaTb 3TO HANPaBEHME.

006 OTBETCTBEHHOCTU M pUCKe

— Baaum Hukonaesuu, Bbl iBNsieTecb
Mpe3unaentom HM «06beanHeHUe NoA3eMHbIX
cTtpouteneii». Ecnu rosoputb BKpaTue, Kakoe
OOCTUXeHue B pamkax MapTHepcTBa cuntaete
rnaBHbiM?

B.H. AnekcaHpposB:

— OBbeayHeHMEe peLlaeT O4eHb BXHYIO MPakTu-
yeckyto 3agavy — 06ecneymBaeT [OCTYN HAa PbIHOK
KOMMaHKsM, KOTOPbIE SBNSAIOTCS NpodeccuoHanamm
B CBOEI 061aCTV 1 UMEIOT OMbIT, FrapaHTUPYIOLLINIA
BbICOKOE kayecTBo paboT. B cdhepe noazemMHoro
CTPOUTENbCTBA HE MOXET ObITb ClyYaliHbIX Ntoaen
VAW OpraHn3aumin. 3TO O4EHb BbICOKOTEXHOMOMMYe-
CKkas U CNoxHas oTpachb, TPedyIOLLAs Cepbe3HON
WHXEHEPHOM Noarotoskn. CTeneHb OTBETCTBEH-
HOCTM 32 KQ4eCTBO PeaIM30BaHHbIX NPOEKTOB
— KonoccanbHas. [MoMumo aToro, 06beanHeHne
0Ka3bIBAET COAENCTBUE B pa3paboTke HOPMATUBHOWA
OOKYMEHTaLMK, OCYLLLECTBNSET B3aMMOAENCTBNE
noa3emMLmnkoB ¢ KOMNaHNAMU 06LI.I,eCTp0VITeJ'IbeIX
HanpasneHuii. CunTato, 4To Co34aHHOE Hamu 5 neT
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CTpouTenbCTBO CTaHUMMU MeTpo «OOBOAHBINA KaHan»

CraHuus MeTpo
«kOxHas»

Ha3ag, CTPYKTypa (No ceil AeHb ABNSIOWANCA eIMH-
CTBEHHbIM COOGLU,eCTBOM NnoAa3eMHbIX CTpOMTeﬂeﬁ
Poccun) peluaet noctaBneHHbIE Nepen Hel 3aaauun,
a 3a4acTylo ABNSETCS NPMMEPOM A1 APYrMX CaMo-
peryanpyembix OpraHn3aLmii.

— MopsemHoe npocTpaHCTBO B CaHKT-
MeTepOypre B HacTosILEE BPEMS, K COXAJNIEHUIO,
npakTuYecku He oceamsaetcs. locnepHuin npu-
Mep — 0TKa3 ropoga OT COOPYXXEeHUs NapkuHra
nop nnowaasio Boccranus. CywecTBylor nm, ¢
Balleil TOYKM 3peHus, Kakue-nmoo 0603pumble
nepcneKkTyBbl Yy NOA3€MHOro CTPOUTENLCTBA B
Hawewm ropoge?

B.H. AnexkcaHppos:
— [Mpumepbl EBPOMNENCKNX FOPOAOB MOKA3bIBAIOT,
4TO OCBaMBaTb MOA3EMHOE NPOCTPAHCTBO B KPYMHbIX
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ropozax MOXHO 1 HyxHo. KoHeuHo, 3To Tpyao3aTpar-
HO 1 1OPOro, HO, CYsl ONSiTh Xe M0 ONbITy 3apybex-
HbIX KOJIIer, BCe 3TV 3aTpaThl onpasabiBatoTes. Mpw
OCBOEHWM NOA3EMHOr0 NPOCTPAHCTBA rOPOA, HEU3-

6EXHO CTONIKHETCS C PAIOM CYLLECTBEHHbIX NPObNeM:

BbICBOOOXAEHMEM NOLLAA0K NOA, CTPOUTENLCTBO,
BbIHOCOM MHXEHEPHbIX CUCTEM, BECKOHEYHBLIM CO-
rNacoBaHMEM NPOEKTOB U NMONYYEHNEM IKCMEPTUS.
MHaye roeops, ¢ Temu xe npobnemamu, KoTopble Co-
NPOBOXJAOT METPOCTPOEHME. [TOMMMO 3TOrO, eCTb B
MeTepObypre psag MecT, B KOTOPbIX CTPOUTENLCTBO Ha
CErofHs HexenaTeNbHO. 3TO OTHOCUTCS, HaNpPUMEP,
1 K nnowaam Bocctanus. ns coopyxeHus noa-
3EMHbIX KOHCTPYKLIMIA NOJ, HEM HA MHOTMX y4acTKax
HeobxoaMMo ByAeT NEPEKPLITb ABVXEHME Ha MO-
BEPXHOCTU. ANbTEPHATUBbI IAHHOMY NEPEKPECTKY
LEHTPanbHbIX FOPOACKUX MarncTpanen B HaCTOSLWMIA
MOMEHT HeT. Kpome Toro, noTpebyeTcs Konoccanb-
HbIA BLIHOC MHXEHEPHBIX KOMMYHUKALUWIA.

B aTom mecTe pacnonaratiotcs Hanbonee cnabdble
rPYHTbI, KOTOPLIE NO NEPUMETPY NAOLLAAN HYXHO
OyneT B 6ykBasbHO CMbIC/1e 3a0eTOHMPOBATb MNOJHO-
CTbl0, @ 3TO HEONpPaBAAHHO AOPOro 1 Hebe3onacHo.
MoyTn BCerpa B ropHOM Aene NpUCyTCTBYET U OCTa-
eTcs puck. OH MOXET ObITb COBCEM HE3HAYUTENb-
HbIM, HO Ha[10 OLLEHWTb, BO UMS YErO MOXHO NoJ-
BEprarb 3TOMYy PUCKY MCTOPUYECKME U KYJbTYPHbIE
NamsaTHUKK. M TONIbKO MOTOM NPUHMMATL PELLEHME.

B T0 e Bpemsi Haao HeMeaIeHHO HavaTb 3aHK-
MaTbCs NIAHMPOBAHNEM MOA3EMHbBIX NEPCNEKTMB.
Heobxoamm komnnekc mep. MNoasemHasn nHdpa-

MaHopama
CTPOMUTENbCTBA

CTPYKTypa Morna bl ChirpaTh 3HAYUTENbHYIO POSb
B YNy4LIEHUM CUTYaLMK, HO, ONSATb Xe, Ha 3TO
HYXHO Bpems. 9 oymalo, 4TO UMEHHO ONTENbHOCTb
CTPOUTENbCTBA BO MHOrOM OTIYrMBaeT 1 3acTaBns-
€T ropof, 0TKa3blBaTbCA OT MPUHATMA KOHKPETHbIX
Mep B 3TOM HanpasieHUu.

O BO3MOXHOCTSAX U NOXENAHUAX

— K 2020 roay B CaHkT-lMeTepOypre nnaHupy-
eTcs nocTpouTb 13 cTaHUMII MeTpONoNnTEHa
1 25 KM noa3eMHbIX nyTei. FoToB nu «MeTpo-
CTpOin» B OAMHOYKY CNIPaBUTbLCS C 3TOW 3aaa-
yeii? CywecTByeT in ceiyac Ha NnpeanpuaTun
KagpoBasi npo6nema? B kakoit mepe uget no-
noJIHeHue KoJu1eKTuBa BbinyCckHukamu Konnep-
xa MeTtpocTtposa?

A.10. Ctapkos:

— OTBeyast Ha MepBYyI0 4aCTb BOMPOCA, CKaxy,
yto «MeTpocTpoi» rotoB Ha 100%. Y Hac ecTb He-
obxoamman ana aToro TexHuyeckas 6asa (LunTbl,
yKaa4mku, o6LEeCcTPoMTENbHas TeXHMKA), NPo-
13BOACTBEHHAs 6a3a (Npon3BOACTBO X/6 n3pe-
NniA, TOBapHOro BEeTOHa, IMTENHO-MexaHN4eckoe
NPOM3BOACTBO), MapK aBTOTPAHCNOPTHOM TEXHUKN,
BKJIlO4aA CNeuTpaHcnopT A4S NePeBO3KM KPYNHO-
rabapuTHbIX rpy30B... ECTb kagpbl. M Mbl Gbl XOTENN
COXpaHuUTb BCe 3T0, 4TOOLI CTPYKTYpa «MeTpo-
CTPOSi» U Aanblle NPUHOCKUIIA PeasibHYIO MNOJb3y
ropoay.

Bbl ynomsaHynu o Konnepxe metpoctpos. Ha
CerofHs aTo eAMHCTBEHHOE B ropofe o6pa3oBa-
TENbHOE YyupexaeHue, BbIMyCKHUKN KOTOPOro no-
NlyqatoT cneumanbHocTb «MacTtep MeTpocTpos». Ero
CTYAEHTbl BO BPEMSI 00YyHeHMs MoSTy4aloT AOMOSHM-
TEJIbHYI0 CTUNEHAMIO, MPOXOASAT NPAKTUKY HA HaLINX
06beKTax, Mbl CHabXaeM nx Heo6XoAMMbIM 060-
pyOoOBaHMEM, a Noc/ie OKOHYaHMS rapaHTUPOBAHHO
TPyOoyCTpamMBaeM B NOAPA3AENEHNS KOMNAHUN.
Takoe coTpyaHn4ecTBO npoaomkaetca ¢ 1970-x ro-
[0B, O AHS ocHoBaHus CITITY-66 JleHMeTpocTpos.
Bnarogaps 3TOMy Mbl NOMOJSIHAEM Hall KOMIEKTUB
MOJIOLAEXbIO, UMEIOLLEN paboune cneunansHOCTY.

— 9710 MHTEpBbIO OypeT ony6/IMKOBaHO
B NepBOM HOMepe HOBOro XypHana «Mopg-
3eMHble ropu3oHTbI». Ha Kakux HanpaBneHusx
AesTeNnbHOCTU, 6GoNeBbIX TOYKaX Halemy Kon-
NeKTUBY cnieayeT, B NepByio o4epeb, CKOHLEeH-
TpUpoOBaTb CBOE BHMMaHue? Bawuu noxenaHus
M3aaHuIo-Ae6loTaHTy.

B.H. AnexkcaHapos:

— KonnekTtuy xypHana s xenat, 4Tobbl npu
NMoAroTOBKE Kax/0ro Homepa y Bcex 6e3 uckitoye-
HUA ropenu rnasa. Ytobbl To, 0 YeM NULLIET XypHa-
JINCT, BONIHOBAJIO, 32[1€Ba0 1 BbI3bIBAJIO XeNaHne
nencteoBatb. [10a3eMHOE CTPOUTENBCTBO — 3TO
O4YeHb MHTepecHas 061acTb CO CBOUMU Npobnema-
MU 1 ycnexamu. M s ybexaeH, 4To CBOEro YnTatens
Bbl 06913aTeNIbHO HaigeTe. Xenaio XxypHany «[loa-
3EMHbIE FOPM30HTbI» TBOPYECKUX YCMEXOB.

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014
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SUBWAY ENGINEERING:
CYCLICALITY
AND MULTIFACETEDNESS

It happened so that CEO of JSC
“Metrostroy” V.N.Alexandrov and
his deputy, technical director A.Yu.
Starkov were interviewed by the
“Underground horizons” separately,
and at different times: we met Vadim
Nikolaevich in mid-March and Alexey
Yurievich in early April.

Nevertheless, we deemed it
appropriate to place their responses
in one article: thus we can provide a
more complete picture of the current
situation in Saint-Petersburg subway
engineering. However, the discussion
went much further than this...

Reality vs. Ideal

— Saint-Petersburg subway
development program for the period
V.N.Alexandrov up to 2020 was accepted during
the tenure of the mayor Valentina
Matvienko, and since that has
undergone multiple changes. Is there
any certainty that its current version
will be accomplished on a full scale
and in a designated timespan?

V.N.Alexandrov:

—This question is to be readdressed
to our customer — to the city Transport
Infrastructure Development Committee. As
an engineer, | am convinced that the city
has all technical resources needed for the
program implementation.

— Multiple revision of subway
development program is certainly
a concern not only of the city
residents, but also of designers and
constructors. Alexey Yurievich, let me
cite your last year interview: “these
changes often are immediate and
possibly short-term in nature, and
ignore actual needs of the city”...

A.Yu.Starkov:
PN — Subway development program is Interviewed
A.Yu.Starkov a guideline, it defines a development Valeriy CHEKALIN

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014
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vector for a long-term perspective.

It does not imply specific deadlines,
specific locations, construction costs etc.
This is what | meant speaking about the
short-term nature. We need a subway
development program as a part of a city
overall development strategy that includes
also transport issues. And it should be
taken as a matter of fact.

— There are plans to build 38 subway
stations in coming three years in
Moscow, but not a single one in Saint-
Petersburg. According to experts,
it’s not for financial reasons only, but
also due to organizational aspects.
The activities of city government
committees are poorly coordinated;
another reason is the absence of
general land resources database
shared by all actors. In your opinion,
is the situation changing for better
now?

A.Yu.Starkov:

— Indeed, there are no subway
facilities planned to be completed
in the schedule for 2014. There are
numerous reasons for this: there is no
reserve for future growth in design and
construction sectors, there are no land
parcels available. Nevertheless, it does
not mean that there is no construction in
progress. For instance, we are currently
constructing the double track tunnel on
Frunsenskiy line that is going to be the
first double track tunnel in Russia. In the
nearest future we are going to start to
assemble travolators in the transfer tunnel
of “Sportivnaya” station, that have never
been used in subway before.

As for changes, then if we want them be
positive we need to establish a production
cycle consisting of various stages:
design, land release, site development,
construction phases. These stages must
be performed on all construction sites
as a continuous non-stop production.
That is to say, while one facility is being
commissioned, a second one is under
construction/installation, the site for third
is under development, the forth is passing
the project appraisal procedure, the fifth
is under design. Unfortunately, we are still
far from this ideal picture.

On attempts and processes

— Ayear ago there was an attempt
to resume the work of subway
development headquarters in Saint-
Petersburg. Was it successful?

A.Yu.Starkov:

— With deputy-governor Marat
Oganesyan taking office, the subway
development headquarters resumed its
activities. However, its last session took
place as far back as last year.

— Alexey Yurievich, in the middle
of 2012 you stated that the Saint-
Petersburg subway construction costs
could be reduced by 40%. Do you still
believe it can be done?

A.Yu.Starkov:

— If we conform to cyclicality
and continuity, that is to a certain
conveyerization of subway engineering,
then we may speak about the possibility of
cost reduction.

— Inrecent times the pressing
problem of land title bothers you more
and more often. It is well known that
the most complicated situation arose
on Krasnoselsko-Kalininskaya line.

It seems that without administrative
leverage (to follow suit of Moscow) the
problem cannot be resolved...

V.N.Alexandrov:

— These problems are very serious,
and attempts to solve them bear little
fruit so far. Subway engineering is a very
multifaceted process, and not everything
there depends on constructors.

A.Yu.Starkov:

— ltis city, and not construction
companies that handles legal issues of
land property and land use regarding the
release of land for subway construction.
It is definitely a very complicated
process, and legal control here should
be irreproachable. Unfortunately, in
practice the release of land means several
years-long delay of construction. That is
the reason why the city should develop
construction sites in advance.

On expectations
and innovations

— This January the tunnel-boring
machine “Nadezhda” designed for
two-lane tunnel excavation has started
its work on Frunzenskaya line. How
does this unique equipment prove
itself? What are the advance rates?

V.N.Alexandrov:

— The double-track tunnel sector
“Prospect Slavy” — “Yuzhnaya”
(Frunzensko-Primorskaya line) currently
under construction is indeed unique.
This is the first in Russia subway
tunnel designed for two trains running
simultaneously. Though there is a double-
track sector in Sokolnicheskaya line of
Moscow Metro, but first of all, it was built
as long ago as the 30s (last century) and
secondly, the tunnel is not deep and was
constructed by cut-and-cover method
(i.e., by cutting a trench, constructing
the tunnel or laying the pipe in it, and
covering with the excavated material).
Besides, our tunnel will be about 3.7 km
in length. The tunnel of such a length, of
such a diameter (10.3 m.), and of such a
depth (reaching almost 50 m.) located in
a densely populated urban area, can be
built only with a tunnel-boring machine.

The double-track idea goes back to long
ago; and it was a long-discussed project.
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Well, it lived up to our expectations. We
decided to give the tunnel-boring complex
a beautiful and symbolic female name
“Nadezhda”, which means “hope” in
Russian. The first 100 tunnelling meters
made almost zero impact on surface
structures. However, the tunnelling speed
can and must be increased, and we are
working on it.

A.Yu.Starkov:

— Our current rate of advance is rather
high. We have already reached a project level
of 300 meters per month. We expect to finish
the entire segment by the end of this year.

— On the above-mentioned segment
you use not only the new TBM, but
also a high-precision tunnel lining
manufactured by the “Metrobeton”
plant. What are its major advantages?
Does it resolve the leakage problem?

A.Yu.Starkov:

— We started working with high-
precision tunnel lining as early as 1990-s
in the scoured area between “Lesnaya”
and “Ploshchad Muzhestva” stations.
Then followed the inclined tunnels. Each
of the projects is our point of pride.

The tunnels are absolutely dry, and do

not need any additional labor-intensive
waterproofing operation. Cast-iron lining
requires complicated caulking operations,
reinforced concrete lining needs
injections, cast-in-situ lining is impossible
without waterproofing materials; as for
high-precision lining — it needs only
injection performed during excavation.
For comparison: dimensions allowance

of traditional reinforced concrete lining is
measured in centimeters, while for high-
precision lining it does not exceed 2 mm.
The volume of works is another advantage
of our new line. Its output capacity is

300 rings per month. In other words, we
managed to double our labor productivity.

— What other innovative materials
and technologies are currently used by
“Metrostroy”? What future-oriented
developments are considered for
potential implementation?

V.N.Alexandrov:

— Underground technologies continue
to progress and to upgrade. If 20 years
ago it was virtually impossible to build
inclined tunnel in the center of Saint-
Petersburg for “Admiralteyskaya” station,
then in the XXI century we successfully
completed this task with almost no
harm to the city. Today nobody would
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be impressed by the extremely low
subsidence caused by jumbo excavation
of inclined tunnels which is 20 times

less than that of traditional tunnelling
based on ground freezing technologies.
“Metrostroy” is well equipped with state-
of-the-art high-tech machinery, so the
main issue for us is to make sure that this
machinery is used on construction sites.

A.Yu.Starkov:

— Itis not quite relevant to talk about
a wide range of radical innovations
implemented by our company. Yes, the
experience of inclined tunnel shielding
by tunnel boring machines is totally
innovative. Thanks to this technology
Saint-Petersburg got the possibility to
build escalator tunnels in dense urban
conditions including historic downtown
areas. We have already completed three
tunnels of this type.

As for local innovations, they are
plentiful. A series of changes took place
in the choice of materials used. We adopt
modern waterproofings, composite
reinforcement, fiber-reinforced concrete,
etc. In each project we try to use
something innovative. For instance, the
tunnels that we build today are serviced
not by electric transportation means as
it was always done before, but by motor
wheeled vehicles. This enabled us to avoid
laying a narrow-gauge railway and using
crane rail, electromotives and trolleys in a
tunnel under construction, as we replaced
them with motor vehicles. This increased
the vehicular mobility and safety of works.

On conditions and deadlines

— In the course of recent tender
arrangements for the construction
of Frunzenskiy line the officials from
Transport Infrastructure Development
Committee of Saint-Petersburg have
reduced the project budget already
approved by experts by almost 10 bin
RUR. As we know, your company took
a break to analyze the situation and
decide whether to participate in tender
or not. In the result, “Metrostroy”
accepted the proposal. Were there
any reserves unaccounted for?

A.Yu.Starkov:

— Unfortunately, we were forced to
agree on these terms, as we were facing
a choice: to do so or to abandon the
project which had already consumed
much financial and technical investment.
Moreover, shutting down the project
meant a breach of obligations to the city
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and its citizens that our company has
been fulfilling for more than 70 years.
We consider it a matter of honor which
nowadays is unfortunately out of favour.
Hopefully, during the construction the
situation will change for the better.

— According to schedule, the second
entrance lobby of the “Sportivnaya”
station is supposed to be put into
service in December 2015. As far as we
are informed, now they consider the
possibility to complete the works half
ayear ahead of the deadline. Similar
information on early completion has
been announced in mass-mediain
regard to Frunzenskaya line. Is it true?
If so, what was the reason?

A.Yu.Starkov:

In fact, the confusion about the
deadline was caused by the fact that in
bid documentation the deadline set was
December 2015, while the date in our was
August 2015. The work schedule from the
very beginning suggested the completion of
works six months earlier than requested by
the client. As for Frunzenskaya line, here the
deadlines remained as they were — 2017.

— In the course of preparation for
the 2018 World Football Cup in Russia
the subway development scheme has
been modified: rather strict deadlines
were imposed on construction of two
stations of Nevsko-Vasileostrovskaya
line — “Novokrestovskaya” and “Ulitsa
Savushkina”. The results of tender for
the design documentation and site
preparation will be announced in April.
What is in your opinion the best way to
solve the artificial ground problem in
“Novokrestovskaya”, as the man-made
ground will not be completely settled
by the moment the construction works
are supposed to start?

A.Yu.Starkov:

— We haven’t yet seen the project and
do not know the construction details of
this particular site. Therefore we are not
ready to comment on future perspectives.
But the one thing we know for sure is that
the deadlines are quite tight. And if the
project does not start now, there will be no
chance to complete it by 2018.

On competition
and Public Private Partnership
— Not long ago a Moscow company

called “Metrogiprotrans” entered
the Saint-Petersburg market. How
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do you evaluate the emergence of a
new strong player in the underground
engineering sector?

V.N.Alexandrov:

— Leningrad company
«Metrogiprotrans» has once grown
out of the Moscow «Metrogiprotrans».
Similar to Leningrad “Metrostroy”, at
first it consisted mainly out of specialists
coming from the capital. For me as a
man who has been working in subway
engineering for half a century and who
remembers the times when specialists
from these two cities used to work side
by side, high professional level of these
two design institutes is unquestionable.
Much time has passed since then.
Each institute was working in its city,
over the years they became separate
independent enterprises. In soviet times
there was, so to say, a brotherhood of
metrogiprotranses and metrostroys,
where mutual support, knowledge and
exchange of experiences underlay the
relations. Now the team survival and
workload guarantee are at the top of the
agenda. There are objective reasons for
this, but it is still quite upsetting.

— Do you believe that the Saint-
Petersburg market of subway
engineering can attract companies
from other regions?

A.Yu.Starkov:

— Competition in any field, especially
in subway engineering in a particular city,
has its positive and negative sides. If we
focus our attention on Saint-Petersburg,
| will say that the competition will not
bring positive results here, at least not
in the nearest future. In order to join
the subway engineering market any

contracting organization will need time to
update the stock of machinery (and this
must be specialized and adjusted for our
local geological conditions), to create

a team of specialists, to build physical
infrastructure. As an example, in order to
manufacture tunnel lining very specific
manufacturing facilities are needed.

We do have our own state-of-the-art
block production line. For its installation,
startup and adjustment in a new plant
building we spent two years, let alone a
major financial investment.

Human resources and staffing are an
important issue that should be a concern
of all those who pertain to subway
engineering. Employment of unskilled
labor for subway engineering projects is
an inadmissible and dangerous trend. We
can see the results of such approach in
Moscow and we should not allow similar
situation to happen in our city.

| will also touch upon one more
important issue. If the city has its own
subway engineering company, then it
can be sure that the company will never
leave the region. And that the subway
construction will proceed on regular
basis. If the contractor comes from
another region and is pursuing interests
limited to either profit taking or to short-
term professional commitment, then the
city carries a risk of getting low-quality
service or deficient work.

I would also like to give a rather
illustrative example of how the city
can earn a direct profit when there
is no competition. During the whole
year 2013 “Metrostroy” was working
on Frunzenskaya line being financed
by money raised from external funds.

In the result the city has saved a year
of construction works and fulfilled
its obligations within the frames of

the targeted investment program of
subway development. Would any other
organization really have the heart to take
more than 3bln RUR loan?

— There is much talk about the
idea of public private partnership as
one of possible investment options
for the Saint-Petersburg subway
construction. Is it viable?

A.Yu.Starkov:

— In the absence of federal financing
and in view of limited opportunities of
the city budget, private investor’s money
may appear the long-sought source
of financing. The city has already had
a positive experience of public-private
partnerships in the construction of
numerous city malls joined with subway
entrance lobbies. All questions concerning
the economic profit of such mechanism
should be addressed to the client. As for
“Metrostroy”, we got an experience of
parallel working with the investor company
in mixed-financed projects. And we
managed to organize the work in such a
way that the 2 teams did not depend on
each other (the station entrance lobby was
always put to operation earlier than the
shopping center).

— Does « Metrostroy» continue to
develop microtunnelling projects?

V.N.Alexandrov:

— We started the microtunneling works
as early as 1990s. Subway engineers
were pioneers in this field. In these
years dozens of projects of tunnels for
different purposes were carried out. This
technology will drive the promising future
for underground construction as it allows
to perform construction in cluttered urban
environment without traffic interruption
and with minimal impact on the city
environment. Microtunnels can also be
useful for ecological problems solving. For
instance, they were used in construction
of two segments of North-European Gas
Pipeline — under the Neva river and under
the Saimaa channel. We implemented
a socially significant large scale project
in Gatchina where we constructed the
city sewage collector. Currently, a
number of rail undercrossings are under
construction, and we have a whole range
of other projects to be fulfilled in future.
Despite considerably high competition in
the microtunneling segment of the market,
we manage to stay in the lead and we are
planning for substantial development in
this area.
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On responsibility and risk

— Vadim Nikolaevich, you are
the president of a non-commercial
partnership “Union of underground
engineers”. Could you please describe
in brief what do you consider to be the
main achievement of the Union?

V.N.Alexandrov:

— The Union has been accomplishing
an extremely important mission of
providing market access for experienced
professional companies that guarantee
high quality of work. In the field of
underground construction come-
and-go people and organizations are
inadmissible. It is a technology-intensive
complicated industry that demands
excellent engineering competency. The
level of responsibility for quality of realized
projects is extremely high. Besides, the
Union is assisting in drafting codes and
standards, it mediates cooperation of
underground engineers and general
construction companies. In my view, this
organization that we created five years
ago (and that still is the only professional
union of underground engineers in
Russia), has been effectively dealing with
awide range of challenges, and often
serves as an excellent example to other
self-regulating organizations.

— Unfortunately, underground
space in Saint-Petersburg is
currently not being developed to any
considerable extent. Recent example:
city authorities refused to construct
underground parking under the
Vosstaniya square. Do you believe any
near future prospects for underground
development exist in our city?

V.N.Alexandrov:

— The examples of European cities
clearly demonstrate that underground
space can and should be developed.
Certainly, it is labor intensive and expensive
task, however, in the light of texperience
of our European colleagues, all these
expenses pay off. When launching
underground development projects the
city inevitably faces a range of serious
problems: release of land for construction
sites, relocation of MEP systems, infinite
project negotiations and undergoing
expert examinations. In other words, all
well-known old problems that always
accompany subway construction. Besides,
there is a number of places in Saint-
Petersburg, where any construction is
not desirable. Vosstaniya square is one
of such places. In order to construct

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014

METPO | 89

underground structures it is necessary to
block the surface street traffic. For now
there are no adequate alternatives to this
main street crossing located in the very city
centre. Apart from this, a tremendous job
on reallocation of MEP systems would be
needed.

This area contains the weakest soils,
and it would be necessary to consolidate
them at full strech around the perimeter,
which is unreasonably expensive and not
safe. Mining engineering is always bearing
certain risks. The risks can be low, but it is
important to get profound understanding
for what purpose we are ready to endanger
historic and cultural monuments. And only
then the decision can be taken.

At the same time, it is necessary to
start planning and development of
underground space as soon as possible.
We need to develop and introduce
a system of actions. Underground
infrastructure could play a significant
role in improving the situation for the
better, but itwill certainly need some time.
To my mind, thatitis the duration of
underground construction that frightens
city authorities and does not allow them to
move in this direction.

On opportunities
and recommendations

— 13 subway stations and 25 km
of underground tracks are going to
be built in Saint-Petersburg by 2020.
Is “Metrostroy” ready to meet these
challenges alone? Is there any staff
problem in the company? How many
graduates of Metrostroy College are
recruited to the team?

A.Yu.Starkov:
— Answering the first part of the question,
[ can confirm that we are 100% ready. We

have all technical facilities needed (shields,
stackers, general construction equipment),
operation support facilities (reinforced
concrete products and custom concrete
production, casting and mechanical
production), vehicle fleet, including vehicles
for transportation of oversized loads. We
have a team of specialists. And we would
like to preserve this, so that Metrostroy can
continue to bring real benefits to the city.
You mentioned Metrostroy College.
Today it is the only educational institution of
Saint-Petersburg where students graduate
in underground railway engineering. They
receive supplementary scholarship during
their studies, they do an internship on
our construction sites, we provide them
with necessary equipment and after their
graduation we guarantee them employment
in departments of our company. Such
cooperation has been going on since 1970s,
since the foundation of City Technical
School N°66 of Lenmetrostroy. Thanks to
this cooperation we have the opportunity to
recruit young blue-collar workers.

— This interview is going to be
published in the first issue of the new
« Underground horizons » magazine.
What areas of focus, problem issues
should be of top priority for our
editorial staff? What would you advice
to the debut magazine?

V.N.Alexandrov:

— | wish the staff of the magazine to
put their heart and soul into preparation
of every issue. This is how you make
the journalist’s article touch, excite
and inspire action. Underground
engineering is a particularly interesting
business segment with its problems and
achievements. And | am positive that you
will find your reader. May success attend
your efforts!
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AW. BPEAOBYPL,

npeanaeHT MAC 'HB,

PYKOBOAMTENb MOAKOMUTETA
«becTpaHLLEnHbIE TEXHONOM K>
KOMUTETA MO OCBOEHMIO MOA3EMHOI0
npoctpaHcTea HOCTPOW (r. Kasab)

What are recent HDD market developments
in Russia? What Russian enterprises are on
the market? How fast is the park maintenance
update? What are main problems of this
highly competitive market segment of the
construction industry? Responses to these
and other questions are given in the article

of President of International HDD experts,
Mr. A.|.Bradeburd.

TEXHOJIOT'MU THB:
NIOCTWXEHWS, MPOB/EMBI
A NYTW X PELLEHWS

lFopun3oHTanbHOE HanpaBaeHHoe GypeHne — chopMUPOBABLLUNIACS, XOPOLLO
CTPYKTYPUPOBAHHbIN, BbICOKO KOHKYPEHTHbIN CErMEeHT POCCUIICKOro CTPOU-
TeJIbHOro pbiHKa. Ha coBpeMeHHOM aTane v B CPe4HEeCPOYHOIM nepcrnekTu-

Be OH XapaKTepu3yeTcs: AOCTaTOYHbIM KOJIN4ECTBOM MPOPECCUOHaNbHbIX
npeanpusThii, dKCNAyaTupyroLwmnx TeXHuky n texsonornio FHb; nanuninem
TpeGyemoro Kosm4ecTsa u accopTumeHTa komnnekcos 'HB u Bcnomoraresnb-
Horo o6opyAo0BaHNs BCeX BEAYLYMX MUPOBbLIX MPON3BOAUTENEI; He00X0AMMOI
YMCJIEHHOCTbIO CNeLnanncToB BCeX ypoBHel, 061azaloLwmx ya0BNeTBOPY-
TeJIbHbIM Ka4€CTBOM NOAIrOTOBKM.
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€060 cnenyeT NoayYepKHyTL, 4TO B Poccuiickoit
®depepaumu:

B npencTaBfieHbl BCe BeayLue MMPOBbIE NPOn3-
BoamTenu komnnekcos NHB, 6ypoBbIX MHCTPYMEH-
TOB, KOMMOHEHTOB [1151 NPUroTOBIEHNS BYPOBbIX
PacTBOPOB, JI0KALMOHHOIO 060pyA0BaHMS (Npea-
CTaBUTENLCTBA, AUNEPLI, AMCTPUBLIOTOPSI);

B OTKPbITbl M 06ecneynBaioT ahPeKTUBHYIO
paboTy CEPBUCHBIX LIEHTPOB MO PEMOHTY 1 0OCYXM-
BaHWIO TexHWKM MHB 60NbLIMHCTBO 3apyOeXHbIX
KOMNaHW-Npon3BOAMTENEN: OPraHN30BaHbI
6puraabl MEXaHWKOB, OCYLLIECTBASIIOLLNX PEMOHT
komnnekcos MHB B NONEBbIX yCNOBUSAX, MPOBOAUTCSH
addekTrBHasA paboTa no MHXEHEPHOMY COMPOBO-
XAEHNO 0COO0 CNOXHbIX Y YHUKASIbHbIX 06 EKTOB
cTpoutenbcTea no TexHonoruv Mb;

B PacTET YMCII0 OTEHECTBEHHBIX NPEANPUSATHIA,
BbINyCKatoLLMX OYPOBOW MHCTPYMEHT, 3anacHble
yacTu n yanbl komnnekcos MHB, pacwupseTcs
reorpadus nogobHowm aestenbHocT. Cnenyet npu
9TOM OTMETUTbL BO3pacTaloLLee rog OT roga kave-
CTBO BbINyCKaeMOW NpoayKumm, KOTopas No CBOUM
BO3MOXHOCTSIM U XapakTePUCTMKaM He yCTynaeT
NyYLWnM 3apybexxHbIM 0bpasLam;

= cHopMMPOBaNCs KOCTSK, XOTS Noka 1 Hebosb-
LLOW, N3 NPEeANpPUATUIA, OCBOUBLLMNX NPOM3BOACTBO
paboT no TexHonorun M’Mb B CNOXHLIX FOPHO-
reonorMyecKmx N NPMPOLHO-KIMMATUYECKUX
ycnoewusx. bnarogaps vim, B nocneaHve rogsl B CTpa-
He LUMPOKO BHeOPSOTCS B NPakTuKy 6ecTpaHLLIeiHo-
ro CTPOMTENbCTBA TPYOONPOBOAOB MO TEXHONOT M
"HB BUHTOBbIE 3a00IHbIE ABMIATENMN, MHEBMOOYPLI
pasnnyHbIX MOAENEN N NPON3BOAUTENEN, CNeumanu-
3MpOBaHHble OYPOBLIE FOSIOBKM C lonaTkaMm
pasnnyHoit GopMbl CO BCTaBkamu 13 nobeauta u
BoNbdpama. PacteT MoaenbHbIl pag akcnayaTupye-
MbIX LUAPOLLUEYHbIX PUMMEPOB A1 PaCLUNPEHNS
MUAOTHOW CKBAXWUHbI B CKASTbHbIX M APYIUX CIOXHbIX
rPYHTax Kak MMMOPTHOrO, Tak 1 OTEYECTBEHHOMO
NPOV3BOLCTBA;

ExerogHo MexayHapofHas accoupaums cneupa-
JINCTOB rOPU30HTaIbHOIO HaNPaBAEHHOIO BypeHns
(MAC I'HB) ocyLLecTBASIET MOHUTOPUHI MOCTCOBET-
ckoro pbiHka MHB, 1 Ha aTo ocHOBE NpeacTaBnseT
€XEroAHblil aHann3 NccnefoBaHns, OXBaTbIBAIOLWLENO
BCE CerMeHTbl 3TOro peiHka. MoaasnstolLee 60/b-
LLUIMHCTBO PECMOHAEHTOB OMNpoca — NPeanpuUaTAS —
YNEHbI 3TOrO KPYMNHENLWEro NpodeCcCMoHaNIbHOMO
COO00LLECTBA, SKCMYaTUPYIOLLIME TEXHUKY U TEXHO-
noruio M'HB (www.masgnb.ru).

Ha nnarpammax npusefeHa CTpykTypa napka
TEXHWKM, SKCnayaTupyemoi npegnpustuamm B 2013
rogy.

MpoaHanuampyem pesynbTatbl UCCNEO0BaHNS NO
KaX40mn u3 rpynn.

1. Komnnekcol 'HB knacca «MuHn».

1.1. B npoueHTHOM OTHOLLEeHWM Komniekcebl MTHB
Kflacca «MUHW», KaK U B MPOLLSIbIE rofbl, 3aHUMAIOT
CyLecTBeHHyi0 nono — 63%. bonee Toro, B 2013
rogy Mx AOMUHMPYIOLLEE MONOXEHNE HECKOBKO
YBENMYUNOC.

1.2. 3TO KONNYECTBO NO3BONSET C ONPEaeneH-
HbIM 3aMacoMm peLuaTb NPON3BOACTBEHHbIE 3a4a4K,
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6 — BO3pacT 3Kkcnnyartu-
pyembix komnnekcos F'HB
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CTOALWME NEPES IKCMNYaTUPYIOLLUMI UX NPEANPK-
ATUAMW 1 OCHOBHLIMW OTPACASIMU — 3aKa34nKamu
paboT, TaKMMW KaK CBA3b U TENIEKOMMYHMKALMK,
XKX, anektpoaHepretuka, paboThl HA TEPPUTOPUSX
ropof0B, HACENEHHbIX MYHKTOB W NPOMBbILLIEHHbIX
npeanpusiTui.

1.3. Komnnekcol THB aToro knacca sensorcs
BO3pacTHbIMU — Bonee 65% n3 Hux cTapLue 5 ner.
OfiHaKo C Y4eTOM KX BbICOKOM PEMOHTOMNPUIOIHO-
CTW, OTHOCUTENBHOM AOCTYNHOCTU U AELLEBU3HBI 3a-
NacCHbIX YaCTeN, BbICOKUX CKOPOCTEN OKYyNaeMoCTH,
Ha Hal B3rnsA, CUTyaumio No 3TOMy napameTpy B
JaHHOM Knacce YCTaHOBOK MOXHO MPU3HaTh yao0-
BNETBOPUTESIBHON.

1.4. MMHUMN3aLUNSA CTOMMOCTHbIX PUCKOB MO-
JIOMOK 1 BbICTPOE NPEOA0NIEHNE BO3MOXHbIX
aBapuiiHbIX CUTYyaUMiA NpK akcniyaTauumn oby-
ClIOBfIEHa, B NEPBYIO 04epeab, Hernybokum 3a-
fieraHnem npoknagbiBaemMbix TPyOONPOBOAOB, X
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OTHOCUTESIbHO HEGONLLINUMU AANHAMMU W

aonameTpamMu.
Bce BbilLecka3aHHOE NO3BONSAET Cae-

NlaTb 000CHOBAHHbIN BbIBOA, O TOM, YTO, HEe-

CMOTPSI HA HEKOTOPYIO MEPErPYXEHHOCTb
poccuiickoro peiHka MHE yctaHoBkamum
3TOro Knacca, onpefenieHHble nepcnek-
TUBbI Pa3BUTUS B BAnXKaiiLIme rofibl ecTb,
npexge BCero, 3a CHET pocTa napka

TaKNX KOMM/IEKCOB B KPYMHbIX KOMMaHUAX,
cneuyanusnpylowmxca B 06n1acTu cBA3sm,

KKX 1 anekTpoaHepreTuku.

Mpwnxom, HOBbIX UFPOKOB C KOMIeKca-
mu 'HB knacca «MUHK» B 9TOT CErMEHT
pblHKa, kak 370 Obino B 2011-2013 roapl,

CcTabunManpoBancs ¢ SBHOM TEHOEHUMEN K

MWHMMUW3ALMKN KOIMYECTBA TakUX Npes-
NpUKTUNA.
2. Komnnekcbl M'HB knacca «mugm».
2.1. B NpOLEHTHOM OTHOLLIEHUM KOM-

nnekcbl FHB aToro knacca 3aHumaiot 27%

oT 0buero yncna.

2.2. B KONM4ecTBEHHOM UCHUCNEHUN — 3TO

napeHue otHocutenbHo 2012 roga Ha 5%.
lMpw 3TOM CnepyeT y4unThiBaTh BECbMA He-
paBHOMEPHY!IO Mo Tepputopum Poccum amc-
NOKaLMIo NPEAnpPUSTUIA, IKCTITYaTUPYIOLLMX

Takyto TexHuky. lNogobHas cuTyaums npreo-

VT K onpefeneHHoMY AedULMTY KOMIIEK-
coB HB knacca «muamn» B psige permoHoB

CeBepo-3anagHoro, FOxHoro, Cnbupckoro n

JanbHeBOCTO4HOro dheaepaibHbIX OKPYroB.
MepebasnpoBka nx 13 eBPonenckoi
yacTtv Poccum ans npon3BoacTea pabot

OrpaHunyeHa BbICOKOW CTOMMOCTbIO, HTO

3a4acTylo NPUBOAUT K NMPaKTNYECKOM
HeLlenecoobpasHOCTH Ha POHe BecbMa
YMEPEHHbIX B 3TWX PErMOHax LieH Ha bec-
TPaHLIENHOE CTPOUTENBCTBO NOA3EMHbIX
KOMMYHMKauUuin no TexHonorum MB.

2.3. OkcnnyatnpyemMble KOMMAEKChI
"'HB ynoBneTBopuTENBHO pacnpeaeneHbl
no napameTpy — rof BbiMycka TEXHUKMN.
JocTaTo4Ho ckasaTb, 4T0 41% ycTaHOBOK
3TOro Knacca BbinyLeHbl He 6onee Yem 5
neT TOMy Hasag.

3T0 0COOEHHO BaXHO ans obecnevyeHns
BbICOKMX TEMMNOB BHEAPEHNS TEXHUKMN U
TexHonorun 'HB B npakTuky paboTsl Co-
BPEMEHHOr0 CTPOUTESIBHOrO KOMMEKCA,
Tak Kak 60NbLIMHCTBO 33434 OecTpaHLein-
HOro ¢opMMpoBaHUs NOA3EMHON MHGPa-
CTPYKTYpbl TPEBYET NPUMEHEHMS YCTaHO-
Bok 'HB nMeHHO 3TOoro Knacca.

2.4. CTpouTenbHble puUCKM Npun akcnaya-
Tauun komnnekcos M'HE knacca «mnawn»,
PaBHO Kak 1 CTOMMOCTb PEMOHTA, CEPBUC-
HOro o6cnyXxmBaHus, 6ypoBOro MHCTPYMEH-
Ta 1 gpyrux npsiMbIx NPOM3BOACTBEHHbIX
3aTpar CYLLECTBEHHO BbiLLE, YEM B Klacce
«MUHW». BOMbLLIOE BHUMaHWUE yaenseTcs
HaLeXHOCTV NPy NPOKIaAKe KOMMYHUKA-
LA, BO3PACTAET 3KONOrMYecKas 1 TEXHO-
reHHasi OTBETCTBEHHOCTb NOAPAAYNKOB.
LleHa aBapuin 1 UMUOXEBbIE MOTEPU B 3TOM
CEermMeHTe BeCbMa OLLYTUMbI Kak ns Npes-
NPUATUIA, SKCMTYaTUPYIOLLMX STY TEXHMKY,
Tak 1 ang nogoTPacu B LIESIOM.

Bce ckasaHHOe, paBHO Kak 1 uHamunka
pPas3BUTMS MOA3EMHOI0 CTPOUTENILCTBA

TPy6ONpOBOAOB, CBUAETENLCTBYIOT O HE-
00X0AMMOCTW CYLLECTBEHHOI0O pacLumpe-
HUS mapka aKCMyaTupPyeMbIX KOMMIEKCOB
'HB knacca «mugn», B NEPBYIO O4EPEp,
3a CYeT NPMOBPETEHUS HOBbLIX YCTAaHOBOK
HaAEXHbIX U MPOBEPEHHbIX KOMMAHWUIA-
NPON3BOANTENEN, UMEIOLLMX Pa3BUTYIO
CETb PEMOHTHBIX 1 CEPBUCHBIX YCAYT.

3. Komnnekcol THB knacca «makcu».
3.1. B NPOLIEHTHOM OTHOLLEHWUN KOM-
nnekcbl F'HB aToro knacca 3aHumatoT 10%
nccnegyemoro poiHka M'HbB, 4to cooTBeT-
cTBYyeT cpOPMMPOBABLLNMCS Ha AaTy Npo-
BE[EHWS NCCNE0BaHNS YPOBHSIM PbIHKOB

M'HB CLUA(11%) n 3anagHoi EBponbi.

3.2. BTOT CErmMeHT xapakTepuayeTcs
HaunyyLWwWMM pacnpeseneHnemM aKecnayatm-
pyembix koMmnnekcos 'HB no napameTpy
— rop, Bbinycka. 82% KOMMIEKCOB KlaccoB
«MaKCK» 1 «Mera» BbiMnyLeHbl 3aBOAAMM-
Npoun3BOANTENSIMU MeHee 5 neT Ha3ag, a
13% 13 HUX — MeHee 2-x NieT.

3.3. CoBpeMeHHOe COCTOsIHME PbIHKA
paboT OJi1s 3TMX KOMMJIEKCOB XapakTepu-
3yeTcs yA0BETBOPUTESIbHBIM CIPOCOM
CO CTOPOHbI 3aKa341KOB, NPEX/e BCero
13 HedTeEra3oBoro cekrtopa. MNpu aTom
cneayeT noaYepkHyTb 0C000, HTO CBEPX-
ONNHHBIE NEPexobl BCE Yalle B NoCnes-
HWE rofbl BbIMOJHAOTCS U B MHTEPECax
NpeanpuaTUin-3aka34ynkoB N3 oTpacen
CBSA3U 1 3NIEKTPOSHEPTETUKMN.

3.4. C y4eTOM CUNbHOI 3aBUCMMO-
CTM OT 3aKa3umka 3TOT CEFMEHT pbIHKA
nocnegHNm 3aBepLuUaeT CTagmnio CBOEro
dopmuposaHus. OgHaKo 40 yCTON4K-
BOrO OKOHYaHWS 3TOr0 npoLecca ewe
paneko. MNotpebHOCTL B paboTe 6ypoBbIX
KOMMNEKCOB K/1ACCOB «MaKCU» N «<Mera»
B psAe C/yyaes NpeBbIlLaeT Npeanoxe-
HUS, 0COOEHHO B KOHLIE aBrycTa — KOHLLEe
nekabps.

JOoMVHaHTOM pPa3BUTMS POCCUNCKOro
peiHka T'HB B nocnenHue roabl ABNSeTCs
YCWAMBAIOLLAACS FOZ OT rofda TEHAEHUMS
OCTPOW KOHKYPEHLMM 3a NOJTy4EHNE 3aKa-
30B Ha NPOM3BOACTBO PaboT N0 TEXHONO-
rum MHB mexay yyactHrkamm peiHka. Mpu
3TOM CNneayeT OTMETUTb 4eTKO CHOopMU-
POBaBLLYOCS 0COOEHHOCTb: YeM BoNbLLE
OUHA 1 AMaMeTp MHCTaAIMPYyeMoro no
TexHonorumn 'HB TpybonpoBoaa, Tem
60nee LMBWUIM30BAHHOM 1 NPO3PaYHON
sBNsieTcA aTa bopbba. Apyrumu cnosamu,
4yeM CNnoxHee 0ObEKT, YEM BhILLIE YCUIINE
npsiMoi/obpaTHoi Tarm komnnekca MHB,
Heobx0aMMOro A1 peanuaaumm NPoekxTa,
TEM MEHbLUE AEMIMUHT LLeH Ha MPOW3BOA-
CTBO paboT 1 BEPOSITHOCTb NonafaHus
3aKkasa B PyK1 HEKBANMPULMPOBAHHON
KOMaHApl.

JunameTpanbHO NPOTUBONONOXHAS
CUTYyauuMsl CNOXMNACh B CEFMEHTE PbIHKA,
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rae NpoekTbl 6eCTPAHLLENHOro CTPOU-
TeNbCTBa MOryT ObITb Ppeann3oBaHbl KOM-
nnekcamm MHB knacca «munHn». LleHoBOI
6ecnpepnen, aemnuHr, 6e3rpaMoTHOCTb
onepatopos 'HE n pykoBoauTenen
CpefHero 3BeHa, JeCATKN HavaTbiX 1
6pOoLLEHHbIX 0O0bLEKTOB M0 BCEW CTPaHe —
BOT HEMOMNHAs KAPTUHA CYLLECTBYIOLLENO
noJsIoXeHus BeLen. Bce aTo He MOXET He
MoOBAUSATL HA AMHAMMKY Pa3BUTUS U AaTb
oTpuLaTeNbHbIN 3DdEKT C nocnenen-
CTBMEM Ha JecaTuneTus.

CraHoBbIM xpebToM, CBOE0BPA3HBIM
GyHOAMEHTOM QYHKUMOHMPOBAHNS U
OMHAMWYHOrO Pa3BUTUS NOAOTPACN
ABNAOTCS KPYNHbIE Cneumnanm3npoBaH-
Hble KOMMaHMK, 3KCITyaTUpyloLLmMe cpasy
HeCKOoJ1bKO komnnekcos M'HB. IMEHHO OHM
— LLEHTPbI KpUCTaNAM3aLmMmn BCEro caMo-
ro HOBOrO M NEPENOBOro, CBOe0OpasHbie
NOAUIOHbI MO NPOBEPKE 1 NOCceayoLLe-
MY LUMPOKOMY BHEAPEHUIO B NPAKTUKY
6ecTpaHLIenHoro CTPOUTEeNbCTBA CaMblX
nepezioBbIX MUPOBLIX Pa3paboTok B 06-
nacTv npumeHeHns 6ypoBbIX PaCTBOPOB,
NOKaLUMOHHBIX CUCTEM, HOBOIO Creuuanm-
31MPOBaHHOro 6YpoBOro MHCTPYMEHTA,
pasnunyHoro 060pyaoBaHns ans paboTbl
B HECTAHAAPTHbBIX, CIOXHbIX FTOPHO-
reosIorMyeckmx yCroBusx (Ckanbl, FPYHTbI
BbICOKOOOBOAHEHHLIE 1 T.M.) U NPUPOJHO-
KIMMATMYECKMX YCIOBUSX (aHOMASIbHO
BbICOKWE 1 HA3KME TEeMMNEePATYPbl, BE4HAS
Mep30Ta 1 T.M.). OTK Xe KOMNaHWUM B
rnopasnsiollemM GONbLIVHCTBE ABNSOTCS
NPOM3BOAUTENSMW UM 3aKa34MKaMM
0TEe4YeCTBEHHOI0 BYPOBOro MHCTPYMEHTA,
HecTaHAApPTHOro M BCMIOMOraTeslbHOro
obopyaoBaHus. Ha nx 6ase paboTtaioT
Hanbonee MOLLIHbIE, C BbICOKOKBaNMOU-
LUMPOBaHHbLIM NEPCOHANOM, CEPBUCHbIE U
PEMOHTHbIE LIEHTPbI.

OueHMM CNOXMBLLYIOCS Ha CEroaHsILL-
HWI eHb PACCTaHOBKY CWJ1 3TUX Npes-
NpusSTUIA NO reorpadun Nx gUCRoKaumm,
0TpacneBoMy pa3pesy 3aKa34mnKoB 1 3KC-
nayatmpyemom nmm texHukm M'b.

Ins 3Tvx uenei Bce 6a3oBble npea-
NPUSTUS YCNOBHO pacnpeaenium Ha Tpu
rpynnbl.

1. OTpacneBbie npeanpusaTUS
OCHOBHasi UX XxapakTepucTmka — pKo
BblpaXXeHHass MOHOOTPAac/eBas CTpykTypa
3akasa, kak npaewuno, coctaenstoLlas 90-
100, B peakmx cnyyasx 10 75% rogoBoro
06bemMa CTPOUTENBHO-MOHTaXHbIX paboT

(CMP).

Takue npeanpuaTs paboTaroT BO BCEX
6e3 UcKtoYeHust 6a30BbLIX OTPACHSIX, ABAS-
IOLLIMMICS 3aKa3umKamu paboT no TeXHO-
noruun MN'B (cBA3b U TENEKOMMYHMKALMK,
9/1EKTPO3HEPreTUKa, CTPOUTENLCTBO U
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KKX, TpaHcnopT HedTH, ras3a 1 NPOaYKTOB
nx nepepaboTku).

OyeBnaHO, 4TO B COOTBETCTBUM CO CBOEN
0TpacneBoli NPUBSA3KON 3TN KOMMNAaHMK 3KC-
nnyatnpytot ot 5 o 15 komnnekcos MHB.

Hanpvmep, oprveHTUPOBaHHbIE HA CTPOU-
TeNbCTBO 00beKTOB cBsi3n, OAQ «JleHTene-
doHcTpoii» (r. CaHkT-MeTepbypr), TpecT
OAOQ «CBs13bCTpOin-4» (r. HxHwuiA Hosro-
pog) akcrinyatupytot fo 10 komnnekcos MHB
Knacca «<MUHU» 1 «Muau», a HaleneHHoe
Ha CTPOUTENIbCTBO OOBEKTOB TPaHCNopTa
Hed TV, ra3a 1 NPOAYKTOB KX NepepaboTku
000 «CIM BNC MOC» (r. YnbsiHoBCk) — 12
komnnekcos MHB knacca «makcu» n «mera.

o TexHMYeCcKom BOOPYXEHHOCTH, YPOB-
HIO KOMMETEHTHOCTM PYKOBOAUTENEN 1
npodeccroHanbHON NOAroTOBKE Onepa-
TOPOB M PYKOBOAMTENE CPEHEr0 3BEHA
oTpacneBble NPEaNPUATUS HU B YEM HE
yCTYyNatoT BEAYLLMM MUPOBLIM KOMMAHMWSIM.

OTpacneBble NpeanpuaTs B OCHOBHOM
[OVCoLMPOBaHLI B eBpOneickoin yactn PO
C HanbosbLuen KoHLEeHTpauwel B Mpu-
BOJIXCKOM, YpasnibCKoM U LieHTpansHOM
depepanbHbIX OKpyrax, a ux 00bekTbl 6ec-
TPaHLENHOIO CTPOUTENBLCTBA MO TEXHO-
norun M'HB oxBaTbIBalOT BCIO TEPPUTOPUIO
cTpaHbl oT CaxanuHa ao KannHuHrpaaa u
psg conpenenbHbIX CTPaH.

2. PernonasbHbie 6a30Bbie npen-
npusaTus.

3TV NpeanpusTUa BLINOAHSAIOT 0T 50
0o 100% o6bema CMP Ha TeppuTopumn
KOHKPETHOro pernoHa nnu gaxe ropoaa.
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Mpu 3TOM BOCTPEOOBAHHbLIE B PErvoHe
JMameTpbl 1 AIMHbI y4aCTKOB GecTpaH-
LUEHOrO CTPOWUTENbCTBA, Kak Npasuno,
YHUBEpPCaIbHbI. 324aCTyl0 PErmoH MecTo-
HaXOXOEHWs NPeanpuUaTMS COBMNaaaeT C
permoHoM npouseoncTea pabor. Ceasm ¢

MECTHbLIMW aAMUHUCTPALMAMW, OPraHn-
3aUMAMU 1 KOMMaHUaMK obecrnedmBaioT
pervoHanbHbIM 6a30BbIM NPeaNPUATUSIM
NbBUHYIO [0J110 3aKa30B, PUHAHCMPOBaHWE
nocneaHyx OCyLLECTBASIETCS N3 COOT-
BETCTBYIOLLMX Bl0axeToB. Kpome Toro,
MPOVCXOAUT BbIAENEHNE HEOOXOAMMBIX
MaTepmasbHbIX PECYPCOB Ha NpuobpeTe-
Hue komnnekcoB MHE n mopepHusaumio
napka aKCnayaTMpyeMowm TEXHWUKMN,

311 npeanpusTus paboTatoT B 60sb-
LUMHCTBE POCCUICKNX FOPOAOB C Hace-
nexHvem 6onee 500 TbiCcSY YENOBEK, a Ha
CEroHsWHNIA AEHb U B Meranosuncax,
Takux kak Mocksa, CaHkT-lMeTepbypr,
KasaHb, Yensbuxck, Camapa, HuxHuii
Hosropog, Yda v psg apyrux. PervoHans-
Hble 6a30Bble Npeanpuatus N'HB ausep-
cMdULMPOBaHbI U B pa3pe3e OCHOBHbIX
oTpacneit — 3akasumkoB paboT (KKX,
CTPOMTENLCTBO, CBSA3b, ANIEKTPO3HEPre-
Tka n 1.4.). Cnegyet 06paTuTb BHUMAHNE
Ha HEPaBHOMEPHOE pacnpefenieHne Taknx
NpeanpuaTUii Mo TEPPUTOPUN CTPaHbI:
ecnu B LleHTpanbHoM, MprBOIXCKOM 1
Ypanbckom penepanbHbix OKpyrax Ha-
6niopaeTcs nx nepenadbiTok, B CeBepo-
3anagHOM OKpYyre Mx OLLYTMMO MEHbLLUE, a
B OxxHOM, Cnbupckom 1 anbHeBOCTOM-
HOM defiepanbHOM OKpyrax npakTU4eckm
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HeT. PopmmpoBaHne NOJO6HbLIX CTPYK-
TYP, HECOMHEHHO, MEePCNEKTUBHO KakK ans
MECTHbIX BNacTei, Tak 1 Ans BnagensLes

W PYKOBOZUTENEN PErnoHanbHbIX 6a30BbIx

npeanpuaTuin. Bce aTo nomoraeTt auHa-
MWUYHOMY Pa3BUTUIO HALLEN NOO0TPaCN.

3. YHusepcanbHbie 6a30Bbie npes-
npusitus

3710 «30n0TOM POHA» HaLlen NnogoTpac-

JIN CTPOUTEJTIbHOIO KOMMNekca — LeH-
TPbI FreHepaunn n KpuctTannm3aunm Kak
MMPOBOr0, Tak M OTEYECTBEHHOIO Nepe-
[0BOrO OMbiTa B TEXHWKE Y TEXHONOIN
'HB. YHnBepcanbHbie 6a30Bble Npes-

NpUSTWS, KaK NPaBuio, CreunannanpyoT-

CS1 UCKIOUNTESNIBHO HAa FOPU30HTa/IbHOM
HanpaBneHHOM BypeHUKn, BCECTOPOHHE
0XBaTbIBAIOT BCE acnekThbl LUyKna paboT
0T nocTtaBku komnnekcoB 'HB, BBoaa nx
B 3KCMyaTaumio, oby4eHns nepcoHana,

CEPBUCHOr0 06CNYXMBAHWS, rapPaHTUIAHO-

ro 1 NOCTrapaHTMMHOIO peMoHTa 0bopy-
J0BaHNA, NONTy4eHNA PaCXOOHbIX MaTe-
pvanos, NoKauMoHHOro 060pyA0BaHNS,

OYpPOBOro MHCTPYMEHTA, 3anacHbIX YacTel
N KOMMJIEKTYIOLLMX [0 peanvaauum no
TexHonorum MHB npakTnyeckm Bcero Boc-
TpebOBaHHOI0 3aKa34ynkaMm CopTameHTa
LVH 1 AMamMeTpoB TPybonpoBOAOB pas-
NNYHOr O Ha3HaveHus. bypoBble Opurapi
YHUBEpPCanbHbIX 6a30BbIX NPeanpUATUA
paboTaloT No BCEV TEPPUTOPUM CTPaHbI

B Pa3NMYHbIX NPUPOSHO-KNNMATNHECKMX
30HaXx, B JI0ObIX, aXe CaMbIX COXHbIX,
FOPHO-re0IOrMYECKUX YCIOBHUSIX.

YHuBepcanbHble 6a3oBble NpeanpusaTus
akcnnyaTupyioT oT 5 10 15 6ypoBbIx
komnnekcoB 'HB Bcex kKnaccoB: «<MUHK»,
«MUIMN» N «MaKCU».

BaxHol Npon3B0ACTBEHHON OCOBEHHO-
CTblO SIBNSIETCA UHTErPaLLMOHHAsA QYHKLMS
Ha peiHke MTHB — Ha ycnosumsix cybnogpsaa
«B BbICOKWIA CE30H» OHW AOMOJIHUTENBHO
npuBAeKaloT Ha paboTbl MO BeCTPaHLLENHO-
MY CTPOMTENBCTBY NOA3EMHBIX KOMMYHMKA-
L1 Ha cBomx obbekTax 1o 10-15 npea-
NPUATUIA, 3KCNIyaTUPYoLWmX TeXHKy MHB.

PaboTa NpoM3BOACTBEHHbIX NOApasae-
NEHWI 3TMX KOMMAaHWI 0TIYaeTCs 0coboi

YETKOCTbIO BbINOJIHEHMS PABOT B COrNaco-
BaHHbIE C 3aKa34MKOM CPOKM NpU HEN3-
MEHHO BbICOKOM Ka4eCTBE CTPOUTENLCTBA,
yTO, NPEXAE BCEro, obecneynBaeTcs
BbICOKMM YPOBHEM NPodhecCroHabHOM
NOArOTOBKM KaapoB: oT onepartopos MHB,
TP n pykoBoguTenen cpenHero 3seHa oo
TOM-MeHeXepoB.

Henb3s He 0TMeTUTb 6oNbLLYIO NPO-
naraHaMCTCKY0, MPOCBETUTENBCKYIO,
y4ebHYI0 AeATENbHOCTb YHUBEPCANBHbIX
6a30BbIX NPeanpuaTUiA B 06NnacTy BHegpe-
HUS TEXHWKM U TexHonormm MHB B npakTuky
COBPEMEHHOI0 MOA3EMHOI0 CTPOUTENb-
CTBa, PABHO Kak W NOCTOSAHHYIO paboTy
C 3aKas4ukamu, NPOEKTUPOBLLMKAMMU,
rocyaapCTBEHHbIMU 1 MECTHLIMMW OpraHa-
MW BNacTW BCEX YPOBHEN MO 0ObSICHEHNIO
1 nponaraHae Bcex 0Co6eHHOCTeN 1 BGeHe-
$uTOB BECTPAHLLIENHOrO CTPOUTENBLCTBA
TPYy6ONPOBOLOB PA3ANYHOI0 Ha3HAYEHMS.
Bce 3710, HECOMHEHHO, SIBASETCSH MOLLHBIM
KaTanm3aTopoM AMHAMUKM BHEAPEHNS
TexHonoruv MHB Ha BCeM NOCTCOBETCKOM
NPOCTPAHCTBE.

Cpeau npeanpuaTuin aTom rpynnel, npe-
Xzae Bcero, cnepyet BblaennTb K «fOHm-
pyc» (r. KazaHb), 000 «[Mopa3eMbypcTpoii»
(r. YensbuHck), 000 «CeHTabpb> (r. Bana-
wnxa, MockoBckasi o6nacte), 000 «CY-91
MHxceTbCTpon» (r. Mockea) n HebonbLLoe
KONMYECTBO APYrnX NPeAnpuUsTUiA.

B 3aknoyeHne pacCMOTPUM OCHOBHbIE
HepocTaTky 1 gedopmannm COBPEMEH-
HOr0 POCCUIACKOr0 1 MOCTCOBETCKOro
peiHkoB MHB. Cpegun HMx cnenyeT Ha3BaTb
cnepyolme.

OTcyTCTBME HOPMATUBHO-TEXHUYECKOM
nokymeHTauun (HT) o6s3aTenbHoro
NpUMeHeHNa n depepansHoro LeHoobpa-
30BaHus. CaMoe rnaBHOe, 4ero Mbl 30eCb
[obunnck — 3TO peanbHbIi Nepexon oT
CNOB K KOHKPETHBLIM JieflaM.

PaspaboTaH 1 BHEAPEH B MPakTu-

Ky paboTbl CTaHaapT HaumoHanbHoro
0bbeanHeHust ctpouteneit «OcBoeHne
NOA3EMHOro NpocTpaHcTBa. MNpoknaaka
NOA3EMHBIX MHXEHEPHbIX KOMMYHUKALMIA
METOLOM rOPU30OHTANILHOMO HaMPaBJ/EH-
Horo 6ypeHusi» CTO HOCTPOW 2.27.17

— 2011. MpoaonxaeTtca pa3padoTka Ha
ero ocHoBe MexrocynapCTBEHHOrO CBOAA
npasun n @enepansHoO CUCTEMBI LIEHO-
obpasoBaHus.

PacTeT 4ncno CNoXHbIX B TEXHNYECKOM,
TEXHONOrMYECKOM, 3KOJIOrMYECKOM U
rOPHO-reosIOrMYECKOM MiaHe 06 BHEKTOB
6ecTpaHLIeNHOro CTPOUTENbLCTBA TPY-
6onpoBoaoB no TexHonormun M'HB. B aToit
CBSI3 MHOTOKPATHO BO3PACTAET aKTyaslb-
HOCTb UHXEHEPHOIO CONPOBOXAEHUS
Takunx 06bEKTOB CreLmanM3npoBaHHbIMU
WNHXWUHUPUHIOBLIMM KOMMNAHWSMK: MO 3KC-
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nnyataumm obopynosanusa F'HB, peuentype
6ypOBbIX PACTBOPOB, FPAMOTHON paboTe ¢
NOKALWIOHHBIMU CUCTEMAaMKM /19 NOCTPOe-
HUS NMNOTHOIN CKBAXMHBI W T.M. CeroaHs atun
BOMpOChkI peLarotcs Ha 80% nyTem npuene-
YeHMs CrneLmanncToB 13-3a pybexa. A aTo,
KaK Ham XOPOLLIO M3BECTHO, O4eHb JLOPOro 1
[naneko He Bcerga addekTrBHO. B ycnosumsix
BECbMa YMEPEHHBIX LIEH Ha CTPOUTENBLCTBO
no TexHonorum B 3a4acTyio Mbl cebe
3TOr0 NPOCTO NO3BONINTL HE MOXEM.

Huwa ceobGopgHa. 3aaaya BeayLLmx
NPOU3BOLACTBEHHBIX KOMMaHWUA 1 GUPM-
NMOCTaBLLMKOB — 3aHATb €€ B bnvxariien
nepcnexkTuBe.

MpoekTupoBaHue. Yem 6onblie
OJIMHA Y AMaMETP MHCTaNIMpyemMoro no
TexHonorun F'HB TpybonpoBoaa 1 cnox-
Hee ropHO-reoNornyeckmne N NPUPOLHO-
KnMMaTuyeckme ycnosmus obbekta 6ec-
TPaHLLENHOro CTPOMTENLCTBA, TeM Bonee
penbedHO NPOSBISETCS HECNOCOBHOCTb
60NbLUMHCTBA NPOEKTHBIX OPraH13aLmii
BblAATb rPaMoTHbIV NpoekT MHB.

Mpr 3TOM NOHATHO, YTO NPEANPUATIS-
NoApPSAaYMKMN 3TUX PaboT BbIHYXAEHbI NPU-
HMMaTb Ha Ce6s1 HEMBICIUMbIE AOMNOJHU-
TeJIbHbIE PUCKW 1 NoNaraTbCs TONbKO Ha
yZayy 1 OMbIT CBOUX COTPYLHWKOB.

3Ty NpobnemMy MOXeM pPeLLnTb TOJIbKO
Mbl CaMU C MOMOLLIbIO PEMYASPHBIX Y4eBHbIX
3aHATUIA NPOEKTUPOBLLMKOB MO BONPOCaM
"HB v nepexony OT TPaANUMOHHOM MOAE-
NN: «TeHgep — NPOEKTUPOBAHWE; TeHAEP
— CTPOUTENLCTBO» K paboTe No cxeme
«TeHaep — NPOeKTUPOBaHNE — CTPOU-
TenbcTBO». Cneayert co3nasatb NPy CBOUX
NpeanpuaTSX CUibHblE U MOBWbHBIE
MPOEKTHbIE rpynnbl 1 610p0. HECOMHEHHO,
BaXHENLLAs pPOJib B PELLEHNN 3TON NPO-
61eMbl fOMKHA 1€Yb Ha «Mie4n» 6a30BbIX
nNpeanpuaTuin 0Tpacu.

JokymeHTUpoBaHue. 310 BONPOC
BOMPOCOB. Ecnu He pelwnTb ero B Gamxai-
LUME rofbl, TO HaM He n3bexaTb Cepbe3HbIX
npo6siem Ha TeppUTOPMSX GONbLUNHCTBA
KPYMHbIX FOPOAOB.

B page cuTyaumin ucnonHuTenbHas ao-
KYMEHTaLWMS eCNv U CAAETCH 3aKa3uuKy, TO
3a4acTyl0 He COOTBETCTBYET PeanbHOMY
MONIOXEHUIO MPOAOXEHHOrO NO TEXHONO-
ruv M'HB Tpy6onpoBoaa HK B MNaHe, HA
B npodune. CnaoLb 1 paaoMm «eTydme
rofnaHaLbl» BOOOLLE YMYLAPAIOTCS ee He
chasaTb. Hepeakwm cnyyawm, korga nono-
XeHne TpybonpoBoaa NPOCTO pucyeTcs
B COOTBETCTBUW C MPOEKTOM, a peasbHble
OTMETKM ero pakTn4eckoro 3aneraHus
OT/IMHAIOTCS HA HECKONIbKO METPOB. KOH-
TPOJb CO CTOPOHbI 3aKa34nka MONpOCTy He
OCyLlecTBAsSeTCS. Ha CeroaHAWHNA OEHb
B NofHOM 06beme 3Ta npobnema pelleHa
TONbKO B MoCkBe.
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Mapk akcnayaTnpyeMbix KOMMIEKCOB
"'HB npoaomkaeT HEYMONNMO CTapeThb.

JoMrHMpoBaHme aKkcnayaTupyemMblx
komnnekcoB M'Hb knacca «MuHW» XoTa n

HECKObKO 3aMefIM0Ch, HO OCTaeTCs
HEeraTMBHOW XapaKTEPMUCTUKOW PbIHKa.
970 eABa N He OCHOBHOW MyTb MPOHUK-
HOBEHUS Ha pbiHOK MHB Henpodeccuno-
HaNlbHbIX NPEANPUSATAIA U, HECOMHEHHO,
NepPBONCTONHMK AEMMMHIA LEH. B aTon
CBSI3M COBEPLUEHHO HEOOXOAMMO Kak Ans
OTAENbHbIX KOMMNAaHWIA, Tak 1 AJis BCEro
Hawero NpodeccnoHanbHOro coobLue-
CTBa B LLe/IOM Ha4yaTb ABUXEHME B CTOPOHY
YBENYEHNS YCUNNS NPSIMO — 0BpaTHO
TArM aKCnyaTupyemolx komnnekcos M'HB
X0Ts1 Obl 10 Knacca «Muamn».

Lns cTonb passutoro poiHka MHB, ka-
KM, HECOMHEHHO, SIBNSIETCS POCCUACKUIA,
KONM4ecTBO 6a30BbIX NPeAnpPUSTUiA, 0CO-
GEHHO YHMBEPCaIbHbIX U B PAOE C/y4aeB
oTpacnesbix (KKX, anektpoaHepreTmka),
SIBNSIETCS SIBHO HEIO0CTATOYHbIM. [e0-
rpadvs gucnokaummn Tux NPeanpuUaTrin
HepaBHOMepHa no Tepputopun PO. 31o

SIBNSIETCS OTpULATENBbHBIM PaKTOPOM,
0Ka3blBalOLMM HEFATUBHOE BAUSIHWE Ha
OVHamuky passutus poiHka MHbB B Lenom.

CepBuCHblE LIEHTPbI, AMNepbl 1 AUCTPU-
OblOTOPbI, UHXUHUPWUHIOBbLIE KOMMAHWN,
CKagbl 3anacHbIX YacTew, PaCXOLHbIX
MaTepuanos, LEHTPbI NPOAAX TEXHWKN
'HB CKOHLLEHTPMPOBaHLI B LieHTpanbHOM
Poccuun, a pacnonoxeHune 0CHOBHbIX 00b-
€KTOB GeCTpaHLUENHOro CTPOUTENLCTBA
NMOA3EMHbIX KOMMYHMKALMIA CMELLAIOTCS K
BOCTOKY 1 ceBepo-3anaay Poccun. B 060-
3pumMom ByayLiem 3Ta TeHaeHums byaet
TONIbKO YCUAMBaTbes. B 3TuX yCnoBusix HK
0 Kakoli 0nepaTMBHOCTM MaTepmUasnbHO-
TEXHUYECKOr0 CHAOXEHWS!, CEPBMUCHOI0
006CNYXNBaHWS, UHXUHUPUHTOBLIX U
KOHCYNbTaLMOHHbIX YCIYT FOBOPUTL HE
NPUXOAUTCA.

Pewatb 3Ty npobnemy Heobxo-
OVIMO 0MepaTMBHO KOMMAHNSM-
NPON3BOAUTENSM, X POCCUACKUM
npeacTaBUTENSIM 1 NPeanpuUaTUsaM, 3KC-
nnyatupyowmm TexHuky MHB n guenoun-
POBaHHbLIM B 3TUX PErMOHaXx.



96 | BECTPAHLLEVHBIE TEXHONOMMW

I".A. CENE3HEB,
reHepasbHbIi AUPekTop
000 «[MonzembypcTpoit»
(HensiGuHck),
Buue-npe3naeHtT MAC M'HB

27 July 2013, only 13 days after the

start of the work, the work on first

section of the 186,7m long trunk gas
pipeline that crosses Moscow Canal was
completed. It was realized with the use

of “curves” method developed by the

000 «Podzemburstroi» (Chelyabinsk)
specialists. This excavation method is

a symbiosis of trenchless technologies

of horizontal directional drilling and
microtunneling with pre-curved steel tubes;
the symbiosis result allows to decrease the
length of a pipeline when crossing water or
other obstacle.

METO/ «KPUBbIX»
[NPU CTPOUTE/IbCTBE

M PEMOHTE MNOABOAHBIX
NEPEXOLOB

Mertog «kpuBbIx» — pa3paboTka pOCCUICKNX MHXEHEepPOB AJ1S NPOKAaAKu Ma-
rUCTPanbHbIX TPYOONPOBOAOB NOA BOAHLIMU NPENSITCTBUSIMU — NPEACTaBAsSET
c0060#i cumb1no3 GecTpaHLLEHbIX TEXHOJIOr Ui rOPU3OHTaIbHOrO Hanpas/eH-
HOro GypeHusi n MUKPOTOHHEINPOBaHUS C NPUMEHEHUEM NPeaBapuTesIbHO
M30rHYTbIX CTaNbHbIX TPY6. CyTh 3TOro MeTo4a 3ak/o4aeTcs B NPOKnagKe no
3agaHHOIi Tpacce nepexoAa npeasapuTebHO N3OrHYTbIX TPYO, YTO, B CBOIO
oyepeab, NO3BONSET YMEHbLUNTB NPOTSXEHHOCTb MPOK/AaAbIBaeMoro Tpy6o-
npoBoAa npu nepexoge BOHOIo WM ApYyroro npensaTcTeus.

MOA3EMHBIE FTOPU30HTbI Ne1. Anpens/2014



naHHaﬂ TexHonorus Obina BNnepBable B MUPE NpU-
MeHeHa komnaHuen «oa3embypcTpoi» ewe B
2006 rozy npu BO3BEAEHUM CTa/IbHOrO ra3onpoBoja
Nrpum-Cepos gnametpom 1020 mm. Ero ynoxunnm

B M30THYTYIO CKBaXMHY NOA, pycnoM pekun Manas
CocbBa ¢ nomoLLpbto ycTaHoBkM MHB ¢ TAroebiM ycu-
nvem 37 T. HoBOe TEXHNYECKOE peLleHne NO3BOANIO
YMEHBLUWTb AJINHY y4acTka Tpacckl Tpybonposoaa

¢ 700 po 104,2 m, CyLLEeCTBEHHO COKPaTUTb CPOKK
CTPOUTENBCTBA M B HECKOJIBKO Pa3 CHU3UTb CTOM-
MocTb paboT. CoopyxeHune nepexona Obl10 3aBep-
LLUEHO B Havane ceHTs6psa 2006 roaa, a yxe B KOHLEe
0KT16ps TPY6oNpPoBOA, Obl1 BBEAEH B 3KCMAyaTaLMIO.
B HacToOsILLEE BPEMS OH NPOAOIIKAET YCMELLHO Bbi-
NOJHATL CBOU DYHKLIMN.

B aBrycte 2012 roga OO0 «MoccTpoiiTpaHcras»
3aKJII04MIIO C HaMK AOrOBOP Ha NpoBeaeHue paboT
Mo BbIHOCY ABYX HUTOK ra30npoBoja AnameTpoM
1220 MM 13 30HbI CTPOUTENLCTBA CKOPOCTHOM aBTO-
MobunsHolt goporun Mocksa — CarkT-INeTepbypr Ha
yyacTke kM 15 — km 58. B ¢BS31 C 3TMM BO3HMKNA
HeobX0AMMOCTb COOPYXEHUS NEPEX0a Yepes kaHan
uM. Mockabl. 10 pesynsTataMm NpOBEAEHHOM 3KC-
nepTM3bl TEXHUYECKNX PELLEHNI Obln cOeNaH BoIBOA,
4YTO TPAOMLMOHHBIE METOAbI (TPAHLUENHbIA U METOL,
rnapopasmblBa) NpMBeayT K 3HAYUTENbHbIM QUHAH-
COBbIM 3aTpaTam M 3KOJIOrMYECKUM HapYLLIEHWSIM.

B 4yacTHOCTM, 3TV TEXHONOMN HE MOAXOLANAMN MO
NpUYMHE NOTEHLMANBLHOM BO3MOXHOCTN OCTAHOBKM
CY[IOXOACTBA, a Npyu BO3MOXHOM NPOBEAEHNM paboT B
3UMHEE BPEMS, KOT4a B MEXHABUIaLWIOHHBIN NEPUOS,
YPOBEHb BOAbI B KaHane M. MOCKBbI HAXOAUTCS Ha
MUHUMYMe, NoTpeboBanack Hbl OpraH13aLms Mac-
LUTABHOrO CTPOMTENLCTBA C YCTPOWCTBOM NOALE3AHBIX
nyTeln, YTO HEBO3MOXHO B AAHHbIX MHXEHEPHbIX YCIO0-
BUsIX. B 3TOM criyyae 6biiv Obl 3HAUUTENBHBIMU 33-
TpaTbl ¥ HA PACKOMNKY FMAPOTEXHUYECKOTO COOPYXEHMS
BBWAY TOrO, YTO BEpPEroBas IMHWS kaHana ykpenieHa
xene3obeToHoM. Kpome Toro, BcTan 6bl BONPOC YTU-
nnsaumm rpyHTa (topda v una), KOTopble BbITECHIIIOTCS
npw paboTe B 06beme 1000 M3 Ha Kaxayto HATKY.

MNpumeHeHne TexHonorun MHB 3aTpyaHsano oT-
CYTCTBUE MECTA 419 Pa3MELLLEHUS CTPOMMNNOLLAAKN,
a TaKke ons NpeaBapuTeNnbHO CBapPEHHON MaeTu
Ans npoTackuneaHmsl. A 60bLLION Nepenag, BbICOT Ha
6eperax yBennumn 6bl B aHHOM BapuaHTe OJnHy
nepexoga go 1270 m.

B HacTosILLEE BpEMSI MUKPOTOHHENMPOBAHNE
— 0JHa 13 camblx 3DGEKTUBHBIX TEXHONOMMIA NPK
CTpOUTENLCTBE TPYOONPOBOAOB 1 APYIrX Pa3nny-
HbIX KOMMYHUKALIMOHHBIX MHXEHEPHbIX COOPYXEHWI
B YCIOBMSIX MNOTHOW FOPOACKOI 3aCTPOIKK, Npun
nepeceyeHn BOOHbIX Nperpag, aBTOMOOUSIbHbIX U
XenesHblx 4opor. Ho npyMeHeHre 3Toro MeToaa
obycnaBnnBaeT opraHM3aLmio 06LWMPHBIX CTPOU-
TeNbHbIX NAOWAA0K C NOABE3AHBIMU NYTAMUN HA
06eunx 6eperax ¢ yCTPONCTBOM YETbIPEX ryboKmX
LLIAXTHbIX CTBOIOB (pabo4ero 1 NpUeEMHOro Aas npo-
KNagKun Kaxaow HUTKK atokepa razonposoga). Ctou-
MOCTb COOPYXEHWS 3TUX CTBONOB HEM3BEXHO ByaeT
[LOMVHMPOBATh B OOLLIEN CMETE CTPOUTENLCTRA.

Taknm 06pa3oM, BbIN0 NPUHSATO peLLeHne Npu-
MEHUTL Pa3paboTKy CneumnannMcToB HaLle kKomna-

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014

Bbixop, «ronoBbi»

HUWN — METOZ, «KPUBbIX», MO3BOJIAIOLLMIA 3HAYNTENb-
HO YMEeHbLUWUTb paauyc n3rnba npoknaasBaemon
nnetn. Tak, paguyc eCTECTBEHHOr0 n3rnba Tpyosl
B 30HE ynpyrom aecdopmauumn CHUTaeTCs PaBHbIM
anametpy Tpyosl 1200 mm. Ecnn Tpyba umeet aua-
meTp 1220 MM, TO pagnyc narmnba paseH 1464 m
(1200 x1220). OpgHako, ecnv cocTaBUTb TPYBONPO-
BOJ, 13 TPEXTPALYCHbIX KPMBbLIX TOMO XXe AnamMeTpa,
TO paguyc n3rmba nneTn coCTaBUT BCErO NNLLb

218 M. Takum 06pa3om, MCnonb3oBaHne Tpex-
rpagyCHbIX KPMBBIX B CTPOWTENLCTBE NOABOAHbIX
nepexonoB 6ecTpaHLLIenHbIM METOLO0M (B AAHHOM
cny4ae — MUKPOTOHHENMPOBAHMEM) NO3BONSET CO-
KpaTuTb 4AnHY nepexoga B 6,7 pasa. Kpome T0ro,
nneTb, COCTaBNEHHAs U3 KPVBbIX, NpeacTaBnser
COBOW XeCTKYI0 apOYHYI0 KOHCTPYKLMIO, NOA0OHYI0
nepeBepHyTOMY apO4YHOMY MOCTY, KOTOPas HUKOrAa
He NPOBANUTCS U HE BCMLIBET, TO €CTb HE HYXAa-
eTCs B rMaponpurpysax.

B Lenom cyTb NpeacTaBiaeHHOro TEXHONOrnye-
CKOr0 peLleHns CBOAMTCS K NPOAABNMNBAHMIO CTaslb-
HbIX NPeABaPUTENBHO U30THYTLIX TPYO AMAMETPOM
1220 M C npUMeHeHMeM cneumanbHo pa3paboTaH-
HbIX MUKPOLLMTA 1 NPOAABNMNBAIOLLLEN YCTAHOBKM.

Ha noaroTtoButensHOM 3Tane ycTpansaeTcs Ha-
KNOHHOE OCHOBaHWE B COOTBETCTBUN C 3aAaHHbIM
YKJIOHOM TPaCChl B TOYKE BX0AA, HA KOTOPOM BMO-
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CNeAcTBUM MOHTMPYETCS nadeT NPoaaBINBAIOLLEN
ycTaHoBku PPP-400.

B HMXHEN To4Ke OCHOBaHMWS COOPYXaeTcs nepes-
HSAS TOpL,EBas ynopHas CTeHKa, B KOHCTPYKLMM KOTO-
POV UMEETCS «MOHTaXHOE OKHO» KPYroro Ce4eHus
NS BBOAA NPOXOAYECKOro MUKPOLLMTA U AaNbHEN-
LUero nponycka npoAasIMBaeMoro Tpybonpoeoa.

Mocne 3Toro Ha «MOHTaXHOE OKHO» OKOHYATENBHO
KPenuTCs MaCCUBHBIN CaNlbHIK, 06ecneqymBatoLLniA,
C OHOV CTOPOHBI, 6eCNPENATCTBEHHOE MPOXOXAEe-
Hue nnetu Tpyb anametpoM 1220 MM, a ¢ Apyrom
— WCKJTI0YaOLWMIA NMPOHUKHOBEHNE BEHTOHUTOBOIO
pacTBOpa, KOTOPbI 3aKayMBaeTCs B 3aTPyOHOE Npo-
CTPaHCTBO MUKPOLLMTA, B ycTaHOBKY PPP-400.

[ns peanu3auum NpoekTa Hawy CneumanuncTbl
COBMECTHO C MHXEHepamm HEMELKOI KOMMaHnn
MTS Perforator Gmbh pa3paboTanv MMKPOTOHHENE-
npoxoayeckunin wut amametpom 1330 mm. B ero koH-
CTPYKLMIO OblIN BHECEHbI HEKOTOPbIE CYLLIECTBEH-
Hble U3MEHEHWSs AN BeAeHNS MPOX0AKM METOA0M
«KPWBbIX», HAMPUMEP, NPUMEHEHbI CTabuIn3aTopbl
NnonepeyYHol yCTONYMBOCTU, YCTPOMCTBO, HE A0NY-
ckaloLLee OTKJIOHEHWIA OT OCY ABUXKEHUS, 1 ap.

MpopasnmeatoLas yctaHoska PPP-400 nsrotos-
JleHa N3BECTHOW repMaHCcKon komnaHuen Prime
Drilling no TexHunyeckomy 3agaHuio 000 «Moasem-
6ypcTpoii». OKoHYaTeIbHOE KOHCTPYKTUBHOE peLle-
HVEe NPULLITO He cpasy. I3MeHeHWs 1 LONONHEHNS
BHOCW/INCb, Kak FOBOPUTCS, A0 nocneaHero. 34ech
CKasaJiocb U TO 06CTOATENLCTBO, HYTO Mbl, MO CYTH,
SIBNSIEMCS MTMOHEpPaMM B IaHHOM Hanpae/ieHuu, 1 To,
4TO NOCTaBJIEHHAS 3aJla4a Oka3anacb TEXHUYECKM
CNOXHoM. MalumHa aomxHa 6biTb NpucnocobneHa k
paboTe ¢ npenBapuTenbHO N30rHYTEIMU TpyOamu,
ObITb MAEaNbHO BNMCAHa B TEXHOMOM MO MUKPOTOH-

[nuHa yqactka

186,7

MeTpoB,
rnyovHa 3a710XeHns —
3,9-8
MeTpoB

nepenag BbICOT —

19

MeTpOB,

Tpyba 3axoanT
B CKBXUHY
nog, yriiom

22,5°

HenvpoBaHusi, obecneynBaTth TpeboBaHms 6e3onac-
HOCTW, BbITb KOMNAKTHOW 1 NPV 3TOM 06X0AUTLCS
6e3 MCMNob30BaHUS AOMOIHATENIbHOMO C/TIOXHOMO
obopynoBaHus. Takxe 66110 He06x0aMMo obe-
CNeyYnTb NN0CKO-napannensbHoe ABNxXeHNe Tpyobl

1N MEXaHN3MOB Mpecca, Co34aBas NPy 3TOM MUHU-
MaJIbHbI KPYTSALMIA MOMEHT Ha OCHOBaHWE Npecca.

Bce 370 B COBOKYMHOCTU CHUXAET 3aTpathl Ha
mMartepuasbl, COKpalLlaeT CPOK BbINOAHEHMS paborT,
Tpynosatpatbl. Tem caMbiM JOCTUraeTcst Hambonee
ONTUMAJIbHOE 1 SKOHOMWUYECKN BbIFrOJIHOE pPeELLIeHNE
no nepexony TpybonpoBoaa 60bLIOro AnameTpa
noj, BOAHLIMM NPENATCTBUSMU B YCNOBUSIX FOPOS-
CKOW 3aCTPOIKM, a TakxXe B CNTOXHbIX 0OBOAHEHHbIX
rpyHTax.

PaboTa Ha 0O6bekTe Obina pa3buta Ha atanbl. Mep-
BbI U3 HWX BKJTIOYA MOArOTOBKY CTPOMTENbHOM NJIO-
LKW, YCTPOMCTBO CTAPTOBOMO KOT/IOBAHA, MOHTAX
o0b6opyaoBaHus ons paboTbl MUKPOTOHHEBHOM
YCTaHOBKM, HACTPONKY HAaBUIrauMOHHON CUCTEMBI.

Bropoii aTan — npoknagka Tpybsl. B cepeau-

He mioHs 2013 rona Ha 06beKT BbiNM AOCTaBNEHbI
MUKPOTOHHENENPOXOAYECKMIN KOMMIEKC GUPMBI
MTS Perforator Gmbh v Bce conytcTyiowee 060-
pyZoBaHue ana Npon3BoacTea paboT MeToaoMm
MUKPOTOHHENMPOBaHWS. Pa3Beaka reonormieckmx
YCNOBWIA MOKasana, YTo rPyHTbI NO Tpacce Maru-
CTPanbHOro ra3onpoBoAa NPeACTaBNEHbI CYrINHKa-
MU, FIMHOW, TOPHOM, NeCHaHO-rPaBuUinHOM CMECHIO,
6eper kaHasia HacblMHOM 1 04eHb cnabeblii. Kpome
TOro, 6b110 NPOBELIEHO reopafapHoe obcneoBa-
HVe gHa kaHana, rae 6b1m 06HapyXeHbl 3anneHHbIE
BOOONOHMXatoLLMeE KaHaBbl. Bnocnencremm ato 06-
CTOSTENLCTBO NPUBENO K UBMEHEHMIO Yriia Hak/IoHa
N HE3HAYUTENBHO YBENNYMIO AJIMHY TPACChl N3-3a

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014



yBeNMYeHns rnyouHbl npoknaaku. B utore anvHa
Kaxaoro yqactka coctasmna 186,7 m, rnybuHa 3a-
noxexms — ot 3,5 M oo 8 m, nepenap, BbIcOT — 19 M,
Tpy6a 3ax0amUT B CKBXWUHY MO yriom 22,5°,

PaboTbl N0 Npoxoake Ha NepBOM y4acTKe Ha-
yanucb 14 nions. OHM BENUCb B O4HOCMEHHOM
pexume bpuragov n3 8 yenosek. g nepcoHana
KOMMNaHMM NPou3BOACTBO PaboT C NPUMEHeHNeM
MUWKPOTOHHENENPOXOAYECKOr0 KOMMNJIeKca cTa-

N0 NepBbIM NOA0OHBLIM OMbITOM. A TaK Kak CTOJb
CNOXHbLIM 000PYA0BaHMEM ,0JIKHbI, ECTECTBEHHO,
ynpaensiTb NPOPECCHOoHanbl, T Ha 0ObLEKTE Ha-
X0AMANCHb cneumanncTel 3 MNepmannn. Bo Bpems
MOHTaxa MaLUVHbl He BO3HMKI0 Npobnem. 3a BeCcb
nepuoj NPOXoaKN Takke HW pasy He BO3HUKJIIO
aBapPUNHbIX CUTYaLLMI, CBA3AHHBIX C MOJIOMKOWA
Komnnekca munm otkaaom o6opyanosaHms. CKopocTb
npoxoaku pocturana 40 cm/MuH. PaboTbl npoaBsu-
rasncb B 3annaHNPOBAHHOM PEXMME, XOTS MOPON 1
OblI1I0 CNOXHO yaepXaTb CKBaXuHy B Topde. EanH-
CTBEHHO, 4TO CAepPXMBano xoa paboTsl — cBapka
Tpy6Horo ctaBa. OHa NPou3BoAMIaCh BPY4HYIO 1
BbINOJSIHSNACh NPUrialeHHo 6puragoli keannu-
LUMPOBAHHbIX CNELManMcToB B Te4eHne 8-9 yacos
— HW 0OHO CYLLECTBYIOLLEE CBAPOYHOE 060pYa0-
BaHME HEBO3MOXHO yAepXaTb Nog yriom 22,5°.
[ns npoxoakun Gblnn NCNONb30BaHbI CTabHbIE
Tpybbl HenssibruHckoro TpybonpokaTHOro 3aBoa.
N3run6 Tpy6 1 06paboTky NPOYHbLIM N30NSALMOHHEIM
NOKPbITUEM TONLWLMHONM 8 MM Npon3Benu Ha Ko-
neiickom 3aBofe nsonauuu Tpyo. NMpoasuxeHne
TPYOGHOro CTaBa OTCNEXMBANIOCh HABUIALMOHHOW
CUCTEMOW HEMELLKON GupMbl «LleHTponainH», B
TeyeHne MHOrux neT Npoun3BoAsLLEN JaHHOe 060-
pynoBaHue. Ha 06bekTe 3Ty KOMMNaHWUo NpeacTaBs-
NN MapKLenaep, YTo rapaHTMPOBAso KOHTPOSTb
TOYHOCTUN TEXHUYECKNX U3MEPEHWIA MO BbIBEAEHMIO
TOHHENENPOXOAYECKON MALLWHbI B 3a4aHHbIA MYHKT.
Ho, kak nokazana npakTuka, TeXHU4EeCKNE BO3MOX-
HOCTM cUCTeMbl TPEOYIOT 10pabOoTKM ANS BEAEHMWS
CTPOUTENIbCTBA METOAOM «KPUBbIX». B 4yacTHOCTH,
HaBMrauMoHHaa cUcTema, ycTaHOB/IEHHAs BHYTPU
KOMMAEKCa, He BUANT OTKNOHEHWI OT rOPU30H-
TanbHOro Kypca NpoxoAKu TPaccChl U3-3a HaNn4ms
narnba Tpybbl B 3°. 119 TaKO NPOX0AKM HAA0 BHO-
CWTb N3MEHEeHMs B HaBMraLMoHHoe 06opyaoBaHue
1 0oBUBATLCA BLICOKOTOYHbIX AAHHBIX M0 ABUXEHUIO
TpYOGHOro cTaBa rnoj 3eMneit, 4em Halla KoMnaHust
celyac 1 3aHMMaeTcs COBMECTHO CO cneumanmcTa-
MU «LleHTponanHa».

27 nions 2013 roaa, BCEro Nuilb Yepes TpuHaga-
uaTb [Hel nocne cTapTa, NpokiaaKa nepBoro y4acT-
Ka MarucTpanbHOro ra3onpoBoa bbina ycnewHo
3aBepLueHa.

OnbIT BHEAPEHMS METOAA «KPUBBIX» M TEXHONOM MK
MWKPOTOHHENMPOBAHWS NO3BONSIOT COENATh Cleayio-
LLMe BbIBOAbI:

= He HapyLaeTcs 3Konorms MeECTHOCTH.

B yacTHOCTW, He TpebyeTcs BOCCTAHOBNEHWS AHA
BOZOEMA M pyCria PEKU: MPY OTKPbLITON yKnaake
TpybonpoBoaa B eBPONENCKoin YacTn Poccum aToTt
npouecc 3aHnmaeT 50 neT, a B CEBEPHbIX LUMPOTaxX —
70 neT. YKOpPOYEHHBI CPOK Npon3BoacTea paboT
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NO3BONSET CHU3NTb 06BEM BbIBPOCOB OTPABOTAHHbIX
ra3oB ¥ COKpaTUTb BPEMS LLIYMOBOIO BO3ECTBUS
Ha OKpY>XXatoLLyto cpeqy. Takke OTCYTCTBYET
HEOOX0AMMOCTb B YTUIM3aUMKN BEHTOHUTA U
nonvMmepa.

= [1onroBeyHOCTb (CPOK 3KCMayaTaumm noaBoaHo-
ro Nepexofa He MeHbLUE, YEM Y HA3EMHOIO y4acTka).

m HapexHocTb (06ecnednBaeTcst XecTKon
apoyHOI NapabonMyecKoin KOHCTPYKLMEN N He
TpebyeT Mep, NPENSTCTBYIOLLUX BCNLITUIO TPYOLI).

m besonacHocTb akcnnyataumu. MnybuHa 3anera-
HUS TPyOONPOBOAA 3aLLUMLLAET ero OT BO3AENCTBUS
CEe30HHbIX konebaHuii TemnepaTyp 1 NaBOAKOB.
Mapabona, coCTaBNEHHAs N3 KPUBbIX, MOXET
paboTaTh kak KOMMEHCATOP JIMHEMHbIX PACLLUMPEHNIA
Tpybonposoaa.

B TexXHONOrMYHOCTb (BbICOKast CTENEHb MEXaHn3a-
LM NPOBOAMMBIX PAbOT 1 OTCYTCTBME KOMMOHEHTOB
TEXHMYECKOro Uykia BecoM bonee 18 ).

MeToa, «kKpuBbIX» LLe1eCO00Pa3HO NPUMEHSTL NPK
CTPOUTENBLCTBE NEPEX0AOoB TpybamMu AnamMeTpom
o1 600 mm 0 1420 MM NoA BOOHBIMK Nperpagamm
LUMPUHOW 3epkana He 6onee 150 m

® MHOrokpaTHOe CoKpalLLeH/e CPOKOB CTPOMTESb-
cTBa (yknagka Tpybonposoga avametpom 1220 Mmm
nnmHol 186 M noa kaHanom um. MockBbl 3aHsna 13
DHel, 6e3 yyeTa NoaroToBUTENbHBLIX paboT — 00y-
CTPOIACTBA CTPOMNNOLLAAKN U CTAPTOBLIX NPUSM-
KOB).

m Bbicokasi TO4HOCTb NPOXoaKmM (0BycnoBneHa
XecTkol Napabonnmyeckoin KOHCTPYKLME Tpybonpo-
BOZA 11 BO3MOXHOCTSIMMW HaBUMaLMOHHOWN CUCTEMB,
OCHOBY KOTOPOI COCTaBASIOT FMPOCKOMbI, HE MOABEP-
XEHHbIE 3M1EKTPOMArHUTHLIM BO3AENCTBUSIM).

m BO3MOXHOCTb COOPYXEHMSI NEPEXOA0B B
FPYHTax 1 Nopoaax NpakTU4ecku Nioboli cTeneHm
CNOXHOCTN — OT 6ONOT A0 cKan (NpUMEHsieMoe
060pynoBaHNe NO3BONSET 3aMeHsTb NOPOA0Pa3pPy-
LUAIOLWMIA UHCTPYMEHT).

m CokparleHne GrHaHCOBbIX 3aTpaT (CTOMMOCTb
paboT, BKJIl0OYas MaTepumabl, CONocTaBmuma ¢
3aTpaTamu Ha TpaHLLEHYIO yknaaky Tpybonposoaa
B PYCJI0 PEKMN).

MepeuncneHHble NpenMyLLECTBA HarNgaHO No-
Ka3bIBalOT LienecoobpasHOCTb MPYMEHEHNS MeTo A
«KPWBbIX» BJ1S CTPOUTENLCTBA NepexoaoB Tpydamu
omnameTtpom oT 600 mm oo 1420 MM oA, BOAHBIMM
nperpagamu LWMPUHOI 3epkana He 6onee 150 m.
BocTpe60oBaHHOCTb B MPUMEHEHMM AaHHbIX METOA0B
3HauUTENbHA, K MPUMEPY, TOLKO Y KOMNaHum «Tio-
MeHbTpaHcras» B npoekte 980 nepexoaos, U3 HMX
40% — nog manbimun pekamun. Kpome Toro, Tpebyet
KanuTasbHOro PEMOHTA 1 LeNbIi psg SENCTBYIOLMX
MarucTpasbHbIX ra30MpPOBOAOB, UMEIOLMX ANUTENb-
HbI CPOK 3KCMNayaTaumu.
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E.A. Tapeesa,
reHepasibHbIiA AMPeKTop
000 «CEHCE>»

B HacTtosiee Bpems pOCCUIACKNIA
PbIHOK 060pYA0BaHUS U yCIYr

B cpepe ropu3oHTasIbHOro Hanpas-
JieHHoro 6ypenus (THB) nepexwBa-
€T CTaauio AMHaAMNYHOro PocTa.

B ycnioBusix noCTOSIHHO pacTyLyein
Ha HeM KOHKYPEHLUM NOCTaBLYUKOB
nogobHoro obopyaosaxus, 6ypo-
Bble KOMITaHNN UMEIOT BO3MOXHOCTb
BbI6OPa npakTudecku 6o Heob-
XOZMUMOI UM MPOZYKLINH.

B aroii cutyayum oHn Hatle BCcero
0TAaloT NPEANoYTeHUe Ka4eCTBEH-
HOW, HAAEXHOM U OCTYMHOM

10 LJeHe TeXHUKe.

000 «CEHCE»

432028, r. YNbSIHOBCK,

yn. Okta6pbckas, 22, ctp. 14
Ten./dakc: (8422) 45-80-79,
45-72-00

E-mail: tareeva@sense-inc.ru,
€2402@mail.ru
www.sense-inc.ru

COBPEMEHHbIE CUCTEMb
JIOKALINA B OBJIACTU THB

" pu ocywecTteeHun MHB BaxHas ponb
OTBOAMTCS CMCTEMAM NoKaumm, paspa-
60TKY KOTOPbIX OAHMUM 13 NEPBLIX B HaLLen
CTpaHe Hayan Hay4yHO-Npon3BOACTBEHHLIN
nHctutyT «CEHCE». 3Ta KOMNaHus,
ocHoBaHHas 20 neT Ha3ag MOUM OTLOM
Anekceem AHppeesuyemM TapeesbiM,
nepBOHaYanbHO 3aHMManach pa3paboTkom
TaunazaoB v OXOWCTUKOB Pa3IMYHOMO Ha-
3HayeHusa ons pupmsbl Logitech, Ho B 1998
rogy COTpyaHMYecTBO ObIN0 NpekpaLLeHo
no NOJIMTUYECKUM MpuYMHaMm. B Tom xe
rogy HMW «CEHCE» npucTtynun k paboTam
B chepe MN'HB. Havany aTon nesatensHocTu
cnocobcTBoBana nssectHaa ¢pupma «Cll
B/C-MOC», koTopas obpaTunach K Ham ¢
NpPocbLOO OTPEMOHTUPOBATL KaOeNbHbIN
30HA, cuctembl MCT. 310 1 nocayxuno
TOMYKOM A5t co3aaHns COOCTBEHHOM
cuctembl Hasuraumm gns MHB, 3a pyHk-
LMOHaNbHYIO OCHOBY KOTOPOW Obinia B3sTa
cuctema «TeH30p».

B pesynbTarte, Npu TECHOM COTPYAHUYe-
CTBe co cneumanuctamm komnadumn 000
«CM BMC-MOC», 6blna cos3naHa nepas
poccuiickas a3umyTanbHas HaBUrauyoHHas
cuctema SNS 100 (puc.1), npeaHasHaveH-
Has Ons 6ypoBbIX MALLUMH Knacca «Makcu» ¢
TAroBblM ycunmem 6onee 50 TOHH.

MpuHUMN paboTbl AAHHON HABUrALN-
OHHOW CMCTEMbI OCHOBAH Ha M3MepPeHUN

MynbT GypoBoro
macrepa

LleHtparopsl

BEKTOPOB rPaBMTaLMOHHOI0 U MarHuT-
HOro Nonein 3emMnn ¢ NOMOLLbI0 COOTBET-
CTBYIOLMX AATYMKOB, PACMOSIOXEHHbIX B
Kopnyce 30HAa. lamepeHHble napameTpsl
B KOOUPOBAHHOM BMAE NepeaaloTcs no
OHOXMNIbHOMY Kabento (0LHOBPEMEHHO
SBMIAIOLLEMYCS U MATAIOLLMM) B UHTEP-
dencHoln moaynb. JekoanpoBaHHbIN
UHTEPOdENCHBIM MOJYNIeM CUTHan fanee
HanpaefeTcs B KOMNbIOTEP, FAe NPOn3-
BOASATCH COOTBETCTBYIOLUME paCHEThI U Bbl-
naetca MHdopmaums o rnybuxe, aaumyTe
(OTKNOHEHWM BNEBO M BNPABO OT OCEBOWA
NNHWK), NPONOEHHOM PACCTOSHUN 1 NO-
noxeHun 6ypoBoi ronosku. Bea nHoop-
MaLmsi coxpaHsieTcst B TaBnMYHOM BMAE Ha
KOMMbIOTEPE M NapannesibHo 0TobpaxaeT-
cA Ha nynbTe OypoBOro mactepa.

B cBA3u € TeMm, 4TO CMCTEMA HaBWra-
LUK UCMONb3YeT MarHUTHOE Nosne 3emMnu,
WHCTPYMEHT, Haxooawmiica B6n3n 3oHaa,
nonxeH obnagaTb HeMarHUTHLIMU CBOWA-
CTBamMu, 4TOObI HE BHOCUTb MarHUTHbIX
NCKaXEHWIA.

[ns yTouHeHns mectononoxeHus 6ypo-
BOr0 MHCTPYMEHTA NMOA, 3EMIEN B CUCTEME
SNS 100 pononHMTENBHO NPUMEHSIETCS
TEXHOJIOrnsi TOKOBOW pamMKu, KoTopas
pacnonaraeTcs Ha NOBEPXHOCTU 3eMIN
1 CO34aeT BHELLHEE MarHUTHOE none,
BO3AENCTBYIOLLEE HA MArHUTHbIE AATYUKN

NHTepdencHblit
MOy/b

Puc. 1. KabenbHasi cuctema asumyTanbHoii Hauraumu SNS 100
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Puc.2. Cucrema SNS 100, ocHaLeHHas JONONHUTENLHOM
onuuei — YCTPOMNCTBOM C MOCTOSIHHbIM MarHUTOM

30HAa. MMHUManbHLIN pa3aMep CTopo-
Hbl TOKOBOW paMKu, NepneHamnkynsap-
HOW HanpaBAEHWIO ABUXEHUS, [OJIKEH
ObITb NPMOAN3UTENBHO PaBEH rnybrHe
npoxoaku. CneunansHas nporpaMmma
Ha OCHOBE AaHHbIX 30Ha 1 KOOpAMHAT
TOKOBOW pamKu BbIMOJIHAET pacyeThl,
onpeaensas MeCTONON0XeHNe 30H4a OT-
HOCUTENIbHO TOKOBOW PaMKu.

B HacToswee Bpemsa cuctema SNS 100
LUMPOKO BOCTpeboBaHa MHOMMMUM POCCUIA-
CKMMU MPEeanpUaTUSIMA, OCYLLLECTBASIO-
MMM FOPU3OHTaNbHOE HanpaBieHHOEe
6ypeHne, Npu 3TOM ee yCcrneLwHo npume-
HSI0T U koMnaHmm n3 ctpad CHI. Cuctema
SNS 100 ucnonb3oBanacb npu peanusa-
LMW Taknx MacliTabHbIX MPOEKTOB, Kak
«[onyboii noTok», «CeBepHbIA NOTOK>»,

a TaKxXe caMblli MPOTSXEHHbIN NEPEX0OL,
yepes Bonry B paioHe r. KuHewmsl (ero
AnnHa coctasuna 2250 m).

Mo oT3bIBaM CNELMANNCTOB, AaHHas
HaBUrauyoHHas cCUCTeMa He ycTynaet
CBOMM 3apybexHbliM aHanoram; «OHa Ha-
JexXHa 1 npocTa B aKcnayaraumum»,

B uensix npaktnyeckoro yaobcTtea B
nocnegHen moandukaumm cmctemsl SNS
100 ona paboTbl Ha HEBOAbLIMX rAyBuHaX
paspaboTaHa AoNONAHUTENbHAS ONuUUs —
NMOCTOSAAHHBIN MarHUT 6OMbLUON MOLLHOCTH,
KOTOPbIV MPUMEHSIETCS A1 YTOYHEHUS
MECTOMOJIOXEHWNS 30H1a BMECTO TOKOBOM
pamku (puc. 2).

B cBsi3un ¢ Tem, 4T0 061aCTb NPUME-
HeHUa 60JbLLMX OYPOBbIX MALLIMH He Tak
obWwurpHa, HaWKMK cneunanmcTamm osina

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014

co3paaHa 6ecnpoBoaHas cmctemMa nop-
3emHom nokauun gns F’HB — SNS 200.
MepBbIli oNbITHLIN 06pa3seL, 6bin paspabo-
TaH B 2008 roay v 6bin npepctaeneH 000
«MoasembypcTpoit» (r. YHenssbuHck). Mpun
noafepXke reHepanbHOro AMpekTopa
aTon komnaHum .A. CeneaHesa cuctema
Oblna 3anyLieHa B CepuitHoe Npon3Bos-
CTBO M YCMELIHO peann3yeTcs 10 CUx
nop.

B cocTaB cucTembl BXOASAT:

B 30HA-M3yYaTens (Mogndukaumm oo
30 m), KOTOpbIV NepegaeT Nokas3aHus yrna
HakJIoHa, MOBOPOTA BOKPYr OCY (4achl),
TEMNepPaTypy, OCTaTO4HbIN 3apsg, 6aTtapeu;

B NPYEMHUK 371eKTPOMAarHUTHOro
N3My4yeHnst 30HAa, KOTOPbI AekoamnpyeT
MHpOPMAaLMIO C 30HAa M BOCNPOM3BOANT
ee Ha BCTPOEHHOM Aucnee;

® nynbT 6ypPOBOro Mactepa, ycTaHOB-
NIEHHbIN Ha OYPOBOW MaLUMHe 1 ay6nu-
pytowmii nidopmMaLmio, oTobpaxaemyio
Ha gucniee NpUeMHNKa;

Puc. 3. BecnpoBogHas cucTeMa NoA3EeMHOIA NoKaLmm
SNS 200 PRO

B PETPAHCNSTOP, NO3BONSIOLNIA
YBENNYUTL AaNIbHOCTb AENCTBUS TeNeme-
UK.

Cuctema SNS 200 nossonsiet pabo-
TaTb B FOPOACKMX YCNIOBUSX, 0OnagzaeTt
MOOUILHOCTLIO, MPOCTOTOW B 3KCMJya-
Tauum 1 aganTupoBaHa ans POCCUIACKMX
KIMMaTWYECKNX YCIOBUIA, COOTBETCTBYET
POCCUIACKOMY PEFTAMEHTY PaLNOCBSA3MN.

B HacTosLLEee BpeMS NPOM3BEAEHO U
ycnewHo paboTaeT HECKONBbKO COTEH CU-
ctem SNS 200, npenmyLLEeCTBOM KOTOPbIX
cneumanMcTamm NPM3HaAeTCa YHUBEP-
CcaflbHOCTb — YacToTa Nepeaayyn AaHHbIX
1 NPOTOKO/ COBMNaaatoT C CMCTEMO

BECTPAHLLEVHBIE TEXHOJOM MU
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Puc. 4. Cuctema nokaumu SNS 300

Eclipse. MoeHTWYHbI 1 rabapuTbl 30HO0B,
No3ToOMy NOTPebuTens n3baBneH Ot HEO6-
XO0OUMOCTM NPUOBPETEHNS OOMNONHUTESb-
HOro 6ypoOBOro MHCTPYMEHTA.

MockonbKy B ropoACKMX YCNOBUSIX MPU-
CYTCTBYET BbICOKMNIA YPOBEHb MArHUTHbIX
MOMeXx, He Bceraa BO3MOXHO NPONOXUTb
Tpaccy Ha yacToTe 12 kl'l, ncnonbL3yemon
cuctemort SNS 200. YnyywmnTb cuTyaumo
npuaeaHa cuctema SNS 300 (puc. 4), k
CEepUNHOMY BbINYCKY KOTOPO NnaHupyeTcs
NPUCTYMNUTb B 3TOM FOAY.

OCHOBHbIE OTANYUTENbHLIE 0COOEHHO-
CTV O@HHOW CUCTEMBI:

B YHVMBEPCANIbHOCTb (BO3MOXHOCTb
paboTbl C HECKOJSIbKMMMW BUAAMM 30HA0B
pasfnnyHbIX NPON3BOAUTENEN);

m BBeAeHue YacToThbl 33 k'L, 1 NPOTOKO-
na nepefayn AaHHbIX 30H4A, COBMECTU-
mMoro Mapk V;

B yMeHbLUeHHble rabapuTbl (30x30x14 cm)
n Bec (3,5 kr) ¢ coxpaHeHnem npenmy-
LLIECTB YHUBEPCAIbHOMO NUTAHUS (aKKyMYy-
NaTOPbI NN GaTapeku);

® yBenmyeHune obLiero ObicTpoaen-
CTBUS U CHUXEHME 3HepronoTpebneHns
(no3BOAWT YBENNYUTbL ONUTENBHOCTb
HenpepbiBHOW paboThl).

B cucteme SNS 300 o6HoBNEHA anna-
paTHasi 6a3a (HoBasi TeEXHOMOrMyeckas
nnatdopma), B TOM YMCJle YacTb, OTBE-
yaroLas 3a pagmoobmeH. B HacTosee
BPEMS NPOXOAUT €€ 3KCMEePUMEHTaNIbHOE
TECTUPOBAHWE, BHOCATCS AONOSHATESb-
Hble N3MeHeHus. Hagelocb, B CKOPOM
BPEMEHWN Mbl CMOXEM MOAENNTLCA
OnbITOM paboTbl NCNONb30BAHNS HOBOW
CUCTEMbl HaBUrauuu.

B 3aBepLuEHNE HeNb3s He cka3aTb 0
HanM4Mmn Ha TeppuTopun Poccum obLwmp-
HOW AMNEePCKON CeTU HaLLen KOMNaHuu.
MbI TakXe OCYLLECTBASEM rapaHTUMHOE
1 nocTrapaHTuiiHoe obCnyXunBaHue,
pacnonaraem nogMeHHbIM GOHOOM Ha
cllyyai CpO4YHOro peMOHTA.

B npepnenax Mpusonxckoro Gpenepans-
HOro OKpyra Hawm npeacTaBuTenn 6ec-
NAaTHO BblE3XAOT HA 0ObEKTHI 3aKa34mKka
DN KOHCyNbTaumi. Takxe 6ecnnaTtHo
NPOBOAUTCS NOArOTOBKA CNeLuanncToB
Ha Hallei 6a3e 1 Ha 6a3e K «lOHMpyC».
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Hu ans Koro yxe He CeKper,
4TO XYPHaANINCTbI B CBOEH
paboTe nopoii LMpoKo
UCMoNb3YIOT KaK NpUembl
aKLeHTUPOBaHNSA BHUMaHUS
Ha HeraTBHbIX MOMEHTaX,
TaK v npuyKpawinBaxLmne
AelictButensHocTn. B cny4yae
¢ neTepOyprckoi KoMnaHuen
«CTpyiiHble TEXHOIOrUN

U CTPOUTEJIbCTBO»

(000 «CTUC»), BxoasaLeii

B coctas K «<BogokaHan-
CTPO¥i», N0A006HbIEe NOAXOAbI
npPOCTO UCKI0YeHbI. PaboTa
3TOro KOJI/IeKTUBa roBOPUT
cama 3a cebs, a UMEHHO nog-
3eMHbie 00beKTbl KOMMaHNH,
MOCTPOEHHbIE N0 UHHOBALMOH-
HbIM TEXHOJIOUSIM C NPUMEHE-
HMEM CaMoro COBPEMEHHOIro
ob6opyaoBaHus.

000 «CTUC»

192007, r. Cankr-lNeTepOypr,
yn. lHenponeTpoBckas, a.14
Ten./dakc: +7 (812) 766-48-54
E-mail: tunnel@stis.com.ru
www.stis.com.ru
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H ayHeMm, Noxanym, ¢ cambix 0ObEKTUB-
HbIX M BECOMbIX apPryMEHTOB — LIMP.
3a 15 net cBoein pesitensHoctn 000
«CTUC» nocTpomno 159 waxTHbIX CTBOSIOB
1 40 kM TOHHenew. Mpn 3TOM He CToUT 06-
paLaTb BHAMAHWS Ha HE CTOMb MPOAOIXM-
TENbHbIV «CTaX paboTbl» KOMMAHUN — ee
npodeccroHanbHbIe yenexu, no3B0mB-
LUMe 3aHATb NepefoBble No3unumnn B chepe
OCBOEHMS NOA3EMHOr0 NPOCTPAHCTBA
Canxr-lMeTepbypra, OCHOBLIBAIOTCS HA
OnbiTe NPEALIECTBEHHNKOB, Peanun3o-
BbIBaBLLUNX MACLUTabHbIE MPOEKThI ELLE B
COBETCKME BPEMEHA.

OCHOBHbIM 06BEKTOM, HA KOTOPOM
MPOLLAM HACTOSILLLYIO NPOBEPKY Ha NMPOY-
HOCTb Kak KOJIJIEKTUB KOMMaHWK, TaK 1
BbIOPaHHIV KYpC pa3BuTUS, CTaNlo 3aBep-
LUEHME CTPOMTENLCTBA MIaBHOI0 KaHa -
3aLUMOHHOr0 KOIIEKTOpa CeBEPHOW 4acTn
MeTepbypra no 3akasy 'Y «BopokaHan».
Ero Bo3BeaeHve Havanock no4tun 30 net
Has3ag, ogHako B HecTabunbHble 90-e pa-
60Tbl U3-3a HEXBATKWN CPEACTB Ha HECKOJIb-
KO NIeT NPULLIOCH MPUOCTAHOBUTb.

— [Mpw BO30OHOBNEHUM CTPOUTENBCTBA
HaM MPULLNOCH PELUNTb OAHY O4YEHb CIOX-
Hyl0 Npobnemy, — oTMedaeT Bnagumup
ArvsiH, Npe3naeHT, npeacenarens CoBeTa
OMPEKTOPOB rpynnbl KOMNaHui «Boao-
KaHancTpon». — Tpacca konnekropa
nepecekaeT norpebeHHyio 4oNnHY pycna
OpPEeBHel pekn. HMKTO B Mupe npexae He
CTPOWN NOA3EMHbIE TOHHENMN B CTOMb HE-
NPOCTbIX FMAPOreonornieckmx yCroBusix. ..

[a, Kak 1y nUTepCKnMx MeTpoCTPOEB-
LeB (BCMOMHUM NePeroH ot «JlecHomn»

00 «[lnowaam MyxecTsa»), y KOMMNaHUu
«CTUC» — reHnoapsiaymka CTPOUTENLCTBA
konnektopa — 6bina CBOS 30Ha Pa3Mbil-

Ba. Ha rnybuxe okono 70 M npeactosno
npeononeTb BOAOHACHILLEHHbBIN y4aCTOK
rPaBUNHO-raNIEYHbIX OTIOXEHWIA. [po-

LLLe FOBOPSI, NECYaHO-BOASHON NbIBYH,
NoBbILLAIOLLNIA AaBNeHME B 3a60e 10 7
aTmocoep.

Bbixoz 13 cuTyaumm Gbin HanaEeH ¢
MOMOLLLbIO HEMELLKMX CNEeLManMcToB U3
komnaHuu Herrenknecht, paspaboTasLumx
TOHHENENPOXOAYECKNA KOMMNEKC Ans
3KCMNAyaTaLum B CIOXHbIX MHXEHEPHO-
reonornyeckmx ycnosmsx. OCHOBHas 0Co-
6eHHocTb TIK (BHeLwHWIA agnameTp 4,5 M,
NPOTSXeHHOCTb 88 M, 0611 BeC 060pY-
nosaHus — 6onee 300 T) — cnocobHOCTb
paboThl B ABYX pexumax. Mpu Tak HasbiBa-
€MOM CyXOM MeTofie pa3paboTka noposbl
1 ee TPaHCNOPTMPOBKA HA MOBEPXHOCTb
OCYLLECTBASIOTCA C NOMOLLbIO BArOHETOK U
KOHBENEPHOro LWMTOBOro TpaHcnopTepa.
OpHOBPEMEHHO C MPOXOAKON BENACH U
c6opka 6nouHolt 06aenku. Mpu noaxoae K
30HE pa3mblBa LWMT Obln NepeobopynoBaH
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B PEXMM r'Maponpurpysa, korga Boaa,
3akaymBaemas B 3ab60i1, cMeLlBanach

C rpyHTOM. 3aTeM aTa CMeCb Hacocamu
0TBOAMNACH U3 WaxTkl Mo Tpybam. 310
MO3BONIO YPABHATL AaBneHue B 3a60e ¢
OAaBNEHNEM rPYHTA U UCKIIIOYMTb Nonaaa-
HMe HacCbILLLEHHOM BOAOM Nopodpl B CTPOSI-
LLMIACS TOHHENb. B npoTBHOM ciyyae
Oblna BO3MOXHA NPOCaAKa NOBEPXHOCTH,
4TO NPUBESO Obl HE TOBKO K Pa3pPYLLEHNIO
Camoro TOHHeNs, HO 1 K Henpeackasye-
MbIM NOCNEACTBUSAM Ha PACMOSIOXEHHOM
Ha[, HUM HabepexHO.

BECTPAHLLEMHBIE TEXHONOTUN

Camoe CnoxHoe CoopyXeHue Kon-
neKkTopa — y3en peryinpoBaHusi CTOKOB
(YPC), pacnonoxeHHbli1 Ha Buiboprckoi
HabepexHoW. [4na Toro 4ToObl X0Ts Obl Ha-
CTUYHO NepeaaTth MacluTabHOCTb pabor,
He oboWiTnCh 6e3 psiga BeCbMa nokasa-
TeNbHbIX UMdP. ITO WaXTHOE COOPYXeHMe
(omameTp 26 M, rnybuHa — 92 m)
HaOeXHOo 3alLMLaeT kapkac 13 66 ceky-
LLMX HAOMBHBIX CBali AMAMETPOM
1,5 M. Ing cTponTenscTBa NnoTpebosa-
NOCb 1M3BNEYb 62 ThiC. MY YNOXNTb
17 Toic. M® 6eToHa. Tenepb Ha 11 aTaxkax
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BECTPAHLLIE/HBIE TEXHOJOM MK

YPC pasmelLgHa HacocHas CTaHUums,

12 arperaToB KOTOPOi1 (06LLEl MOLLHO-
cTblo 60nee 6,5 MBT) cnocobHbI NOAHATb
Ha BbiCOTY 55 M 10 600 ThIC. M® CTOYHBIX
BBO/OB B CYTKM, OTKYAa OHW CAMOTEKOM
nonagatoT B OCHOBHOW TOHHESb KOJek-
Topa. Takum o6pasom, npu Heobxoom-
MOCTW NOBbLILLAETCA CKOPOCTb ABMXEHUA
CTO4YHbIX BOA, 4YTO NO3BONAET n3bexaTb
3annmBaHnsa COOPYXeHna 1 NnpoasinTb
CpOK ero akcniayatauuu.

B konnektnee OO0 «CTUC» npekpacHo
MOHMMAIOT B&KHOCTb BO3BOAVMbIX MU
00bEKTOB, MO3TOMY TaKUM NMOHATUAM,

KaK HaleXHOCTb, 6€30MACHOCTb M LONT0-
BEYHOCTb, NPMAAI0T 0CcoObI cMbICH. Mpu
CTpoOuUTEeNbCTBE NN1aBHOro KaHanmn3auu-
OHHOr O KoJifiekTopa Bnepsble B CaHKT-
MNeTepbypre 6bina onpoboBaHa KOMMIEKC-
Hasi CUCTEMA MOHUTOPUHIA OKPYXaloLWEen
cpeapl. PaboTaet aTa TexHonorvs Tak. Ha
3[aHKsA, KOTOPbIE MOTYT 0Ka3aTbCs B 30HE

BO3MOXHOI0 BANSHUS NOA3EMHbIX paboT,
HaAHOCWIIMCb TaK Ha3blBaeMble aedopma-
LMOHHBIE TO4YKM. C NOMOLLBIO TPEXMEPHOM
MOZENM OTCNEXMBANOCh WX NOJIOXEHNE.
Cuctema cnocobHa B pexvme peanbHoro
BpemeHu 3aduKcnpoBaTb Ntoboe cmelle-
HMe 3TVX TOYEK B Npeaenax 4o 1 Mm, 4to
MO3BOJISIET ONEPATUBHO NPEAOTBPaTUTb
Jaxe camble HE3HAYUTENbHBLIE U3BMEHEHNS.

Hapo cka3aTb, 4To NoA06HbIN Noa-
x04 kK paboTe NPUMEHSETCS KOMMNaHNen
[aneko He OT cnyyast K ciyyalo — OH cTan
OOHVM M3 CTpaTernyecknx HanpaeneHumn
ee nesTenbHOCTU. B YyacTHOCTK, Nnpoxoaka
WwaxTbl y [peHagepckoro mocta notpedo-
Bana pa3paboTKM YHUKANbHOW KOHLEeNLUum
CTBOJIONPOX0AHECKON MALLNHBI HOBOTO
nokonexus, kotopyto 000 «CTUC» ocy-
LLLECTBUJIO COBMECTHO CO cheumanmctamm
komnaHun Herrenknecht. B peaynbtate
Obl1 YCMNELHO peann3oBaH NPOeKT CTPOK-
TENbCTBA OAHOM U3 CaMblX rMyOOKMX LLaxXT
B EBpone, NnpongeHHoON MexaHN3npoBaH-
HbIM CNOCOBOM.

PeanbHO OLieHNBast CBOM BO3MOXHOCTMH,
konnektns komnaHum «CTUC» cmeno 6e-
peTcs 3a CaMble CIIOXHbIE AKCKIO3MBHbLIE
noppsaabl. Tak 66110 Y NPU PEKOHCTPYKLMK
"naBHOW BOAONPOBOAHOM CTaHumm CaHKT-
MeTepbypra, rae NPULLIOCh BbIMNOAHNUTb
paboTy N0 CTPOUTENLCTBY TPEX TOHHENEN
(annHa 240 M, HAPYXHbIA guameTp 2 M),
Mo KOTOPbIM HEBCKAas BOAA NOCTYMNAaeT Ha
'BC. ns aToro 6bin cneuunansHo pa3pa-
60TaH MeTOo[ UX MPOKNAAKMN C BbIXOAOM He
B CMeuuanbHO NOAroTOB/IEHHYIO LLAXTY,

a B OTKPbITYI0 BoAy. Moao6Horo onbita
NoaBOAHO-MNOA3EMHOMO CTPOUTENLCTBA
B Poccum oo crx nop npocTo He ObiNo,
HO NEPBOMPOXOALEB 3TO IBHO HE CMY-
Tnno. TwarenbHas NoAroToeka, NpocyeT
BCEX BO3MOXHbIX BAPUAHTOB MO3BOANAN
YCMELIHO CNPaBuTbCS CO CTOMb HEMPO-
CTOI 3apa4en.

PaboTbl Obl1M pa3aeneHbl Ha HECKOJIbKO
aTanoB. CHavyana npoxoayeckmin LMT ony-
CTUAN B CTAPTOBbIN KOTIOBaH ByayLen
HaCOCHOW CTaHUMM NepBoro Nogbema Ha
rnyouny 23,5 M. 3aTem npu NOMOLLM Ha-
BMraLMOHHbIX CUCTEM OH NpoLulen
240 m nop 3emneii. Mpouecc 0CNoXHsANCS
HEeobX0AMMOCTbLIO MEPECEYEHNs paHee
BO3BEEHHbIX CBAMHbIX KOHCTPYKUMIA. Bce
3T0 NOTPe6OBA0 NOUCTUHE OBESIMPHOM
TOYHOCTU, KOTOpas B pesysbTaTe 1 OGbina
JOCTUrHyTa.

.. «Mbl CTPOMM ropog, nog 3eMnei»,
— TaKk roBOPSIT 0 CBOEN paboTe B KoJek-
TmBe komnaHum «CTUC». CTposT kave-
CTBEHHO M HafeXHO — Tak, YToObl XuUTenn
CaHkT-MeTepbypra He MOrau oLwyLWwaTh
Oaxe manenwen Tpesoru 3a CBok
6e30MacHOCTb.

MOA3EMHbIE TOPU30HTbI Ne1. Anpenb/2014
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