=
=
=
2
i
=
>
2]

B.M. EPAXTHH

1|

I'AIPOSJIEKTPOCTAHIIA
B POCCHUH




b.M. Epaxtun
B.M. Epaxtun

CTPOUTEJBCTBO r'NAPOIJIEKTPOCTAHIINIA
B POCCHUH

(Yue6GHo-cipaBogHOE NOCOOHE THIAPOCTPOUTENS)

.-

HspatenbcTBO ACCOUMANU CTPOUTENBHBIX BY30B
Mocksa 2007




VIIK 627.8

Peuensentni: kadeiapa TEXHOJOTUH, OPraHU3ALUH M JKOHOMHKH CTPOH-
TenberBa CaHkT-IleTepOyprckoro rocyZapCTBEHHOrO IOAHTEXHUYECKOrO YHH-
Bepcurera (3aB. Kadpenpoi, npod., A.T.H. H.H. Bamun); kadenpa BOIHBIX myTei
Y THAPOTEXHUUYECKUX COOPYKeHUH BoIpkckoi rocyapcTBEHHOM akaaeMuy BoJ-
HOro TpaHcHopra (3aB. kadenpoi, xou. 4.4. Cazonos); . HayuH. coTp. Beeco-
I03HOTO Hay4HO-HUCCIIEOBATEIECKOTO HHCTUTYTa raporexHuku uM. B.E. Bene-
HeeBa, N.T.H. B.5. Cyodaxos.

Epaxtan B.M., EpaxTtun B.M.

CrpourenscTBo ruaposiekrpocTaniuit B Poccun. Yue6Ho-cripaBo4HOE HO-
cofue AN By30B M MHKeHepoB ruipocrpourenei. — M.: Hsparensctso
Accounanuy cTpoHTENbHBIX By308B, 2007. — 732 c.

ISBN 978-5-93093-494-6

B Hacrosme pabote npociexuBaeTcs MyTh Pa3BUTUS OT€YECTBEHHOIO TH-
JAPOCTPOMTENLCTBA H 0GOCHOBBIBAETCA BO3MOKHOCTh NMOABEMA DKOHOMHKH Poc-
CHH ITyTEM KaueCTBEHHOH IepecTpoiku ee SHEpPreTUKH Ha 6a3ze HAUHOHAIBHOIO
6orarcTBa CTPaHbI — HEHCYEPIAEMBIX BOXHO-3HEPTETUYECKUX PECYPCOB €€ pekK.

ABTOpaMH — aKTMBHBIMM YYACTHHKAMH CTPOMTENHCTBA MHOTHX THIPOY3-
JIOB — HA OCHOBE aHANM3a TEXHUYECKOI TUTepaTyphbl H MHOTOIETHErO IPOH3BO/-
CTBEHHOIO OIIBITa PACCMATPHBAIOTCA BOIPOCH! OPraHH3ALMH CTPOHTENHCTBA H
ynpaenenus pabotamu npy Bo3BeAeHHH KpynHEIX ['DC, pacoNoKeHHBIX Ha Tep-
PHUTOpHSX, BEKaMU BXOIUBILIMX B coctaB Poccuu. Bee oHM TOCTPOESHE! €€ crenu-
ATUCTaMH, €€ TEXHUKOH H HEPEIKO METONAMH, CYLUECTBEHHO OTIHYABIIUMHCA OT
3apy0exHbIX.

Pabota paccuutana Ha cTpouTeneil ¥ NPOEKTHPOBLIMKOB FHAPOTEXHHYEC-
KHX COOPYXKCHHH, CTYIECHTOB FHIPOTEXHHUUYECKUX (DaKyNbTETOB BBICIIHX y4el-
HBIX 3aBEACHUI, 2 TAKXKE HA CIELMAIUCTOB, 3aHUMAIOIIUXCSA BOIIPOCAMH JKOHO-
MMKH M Pa3BHTHA CTPAHHL.

ISBN 978-5-93093-494-6 : © b.M. Epaxtun,
II B.M. Epaxrun, 2007

30093

Opuzunan-maxem asisemca cobecmeennocmuoro Hzoamenvcmea ACB

R T Y

OBO3HAYEHMS OCHOBHBLIX BEJIMYHH

oL — 3anac MepeMBIYKH 10 BBICOTE

b ~ mMpuHa nponera, rpeGHs

B - mypHHa pycIIa, COOpYKEHHA

C — xoadduuuent lesn

D, d — nuamerp

E, — nasnenue Boxs

Ep - naBnenue rpyHra

F — naomany nonepevHoro ceueHus
f— k03 PHHHEHT TPEHHA CKOMbLKECHHA
£ — YCKOpeHHe CBoOOIHOro NaJeHus
H - nanop, BeicoTa

h — rmyGuHa

he — GuITOBAA IyOUHA

hy— xpuTHYeCcKas raybHHa

hy — BHICOTa MOXTOTUICHHA

Ah — rnybuHa pa3MeIBa

I yxnon

K — xo3ddumuenT 3anaca

L — gnuna coopyKeHus

M — MOMEHT cu

m — ko3¢ dumeHtT pacxona

n — k03pHUKESHT EepPax0oBaTOCTH

P — IaBICHHE, BeC

g — YOENbHBIR pacxod

Q — pacxox

R — ruppaBmudeckuii paauyc

r — pagHyc

t — BpeMs

T — cuna TpeHus

¥ — ckopocTh TeYSHHS BOJBI

¥, — 6bITOBas CKOPOCTh TEUCHUSA
W — MOMEHT CONPOTHBIICHUA

Z — nepenan ypoBHeH BOIb
Z,jaxc — TIEPENAJ] IPH MEPEKPLITHY pyCia
v — o6bemusiit Bec

€ — K03 bUIMEHT CKATHSA

€ — K03bHIHEHT CONPOTHBIEHHA
A — ko3 pumeHt

[ — Ko3pHIMEHT pacxoaa

p — INIOTHOCTH

©,— K03 pHIIHEHT TOATOMIEHHA
% — CMOYEHHEIH IIEpUMETP

@ — K03(). CKOPOCTH, YFOJI BHYTPEH. TPEHHS
® — TUIOLIaNlb, XKHBOE CEYCHUE

OCHOBHbBIE I/IH,Z[EKCBI B ®OPMVIIAX

aB ~ paborta

aK — aKKyMyJISIHH

6; OBIT — ObITOBOH

6¢c — OBeTOHHBIE COOPYNEHHA
B — BEpXOBOH, BEPXHHI
BO~ BBIXOZHOTO OTBEPCTHA
Bl — BEPXOBOH MEPEMBIUKH
BBIX — BBIXOIHOM

BX — BXOZIHOH

B3B — B3BEIICHHBLIH

Bp — BpEMEHH

Ip — TPYHT, rpeGeHn, rpebeHka

Ul — JndHa

JOIl — NONYCTHMasd, Hepa3MBIBaKoas
KOH — KOHEYHBIR

Kp — KpHTHYECKasd, KpHTHUECKHH
KBG — KaHan BepxHero Obeda

HII — HH30Bag HepeMbIuKa

OK — OTBOAAIIMH KaHal

OT — OTBOAMMBIH

I - IOTOK, NONTOILICHHS, TOPOT
0K — MOABOAAUIMH KaHal

NH — MO3JHEee Haqyalo

Mo — Mo3/Hee OKOHYaHHE
MOCH — MOCEAYOIHE

Tpeml — ApeAIIeCTRYIONHE
op — Mnpopad

PH — paHHee HavajIo

PO — paHHEE OKOHYAHHE

P — pacyerHblid

pr — pacueTHas rpeGeHKH

Pl — PacYeTHBIH NEPEeKPHITHA
C; CX ~ CXaTHA, CKaTHE

cp — cpeanui




KHO — KaHan HXHero Gbeda
MHH — MUHUMAaNbHBIH

MAaKC — MAKCHMAJIBHBIHN

H — HH30BOH, HIKHUH

¢p.6. — cpeauas GbiToBas
CT — CTYNEHb

T — TOHHENb

¢ - ounsTpanus

OCHOBHBIE COKPAILIIEHU A

ATK — aBTOTpaHCIOPTHas KOHTOPA

AXO — amMHHHCTPaTHBHO-X035HCTBEHHbI
oTa

ATIIO - aBTOTpaHCIOPTHOE
IPOH3BOJICTREHHOE OOBEAUHEHHE

I'BII - rpe6eHsb BepXxoBOif IEpEMEIUKH

T'HIT - rpe6GeHb HI30BOH HepeMbINKH

JOK — neperooGpabarpiBaromuit koMOHHAT
JCK — nomoctpoutensHelit KOMOHHAT
KKO -- )UIMImHO-KOMMYHAIBHbET OTAET

3PY — 3akprITOE pacnpeaycTpoHCTBO

UTP — HHXCHEPHO-TEXHHIECKHE
paboTHUKH

KMTC — xoHTOpa MaTepHansHO

TEXHHYECKOTO CHabKEeHNUA

KITIT — xoMOHHAT MPOM3BOACTBEHHBIX
MIPEANPHATHH

JIOII ~ nuAMA NeKTPONHpesauc

MK]] - MeXaBH3UpOBaHHAs KOJOHHA TOMO—
CTPOEHHSA

HHUC ~ nayuno-nccnenoBaTeasCKuif CKKTOp

OJlY — obpenuHeRHOE JUCHIETIEPCKOE
YIpaBleHne

OPY — OTKpHEITOE paclpenycTpoicTBO

OPC - otaen pabouero cHabxeHUs
OI'M — oTJen rIaBHOTO MEXAHHKA
TIBII - mopor BepxoBOro moprana

IIMK - nepenemxHas MeXaHU3HPOBaHHAS
KOJIOHHA

III" — nopor rpe6enxn
ITHII — nopor HH30BOTO NOpTata

TIOP - npoext opraHu3anuu paGor

TIOC — npoekT opraHu3anuu
CTPOHMTENBCTBA

IITIP — mpoekT Npon3BoaCTBa pabot

PM3 — peMOHTHO-MEXaHHYECKHH 3aBOJ

CT - ceteBoit rpagmk

CMY — CTPOHTEIBHO-MOHTAXHOE
YIpaBJicHHE

CHulI - cTpoutenbHble HOPMEI H NPaBHiAa

CI1Y — ceTeBoe MIaHUPOBaHHE H

yIpaBiIcHHE

CV — crpouTensHoe ynpaeiaeHue

COP — cmeTHO-QHHAHCOBLI pacyer

TY — TexHHueckHe ycrnoBus
VB - ypoBeHb BOZIBI

VBB - ypopers BepxHero 6neda

VBII - ynpasifiome- B YHCHHTEABHBIH
HEeHTp

VYMP — ynpasnenne MEXaHH3UPOBAHHBIX
pabor

YHB - yposens HEXHero Obeda

VC — ympasneHue CTPOMTENLCTBA

VIITK - ynpaeneHHe NpOH3BOACTBEHHO-

TEXHOJOTHYECKOR KOMITIEKTALIAH
1IPMM - neHTpanbHBIA pEMOHTHO-
MeXaHW4EeCKHH 3aBOX

p
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[IPEJJMCJIOBUE

OreuecTBEHHO THAPOTEXHUKOH HAKOILICH 60O OIBIT COOPYKEHHA TH-
JIPOY3II0B BCEX THIIOB B CaMBIX pasIMYHbIX IPUPOMHBIX YCIOBHAX. COBETCKHMH
THAPOCTPOUTEIIAMH OCTPOCHBI yuuxanpHble [IC Ha HECKANBHBIX OCHOBAaHHAX,
B CIIOKHEHLIUX THAPOTOrHYECKHX, TEONOrHIECKUX 1 tonorpadpHuecKux ycuoBH-
X BO3BEJIEH LIEIbIi A THAPOY3/TIOB C BEICOKUMH H CBEPXBBICOKMMH ILTOTHHAMH,
OCBOEHO CTPOUTEILCTBO KPYITHBIX [HAPOAIEKTPOCTAHIIHI B Kpaiie HeGaaronpu-
JTHBIX I THAPOIHEPIOCTPOHTENLCTBEA NPUPOAHO-KIHMATHYECKUX YCIOBHAX
Cubupu u KpaiiHero Cepepa. Taxue FHAPO3NEKTPOCTAHIINY KakK JlHenporac,
Ky#bpiuieBckas H Cramuurpanckas Ha Boire, bparckai # Verp-MnuMmckas Ha
Anrape, KpacHospckas 1 Casno-lllymenckas na Exucee, Yupxeiickas Ha Cyna-
ke, Unrypckas na VHTypH, Tokrorynsckas Ha Hapeine, Hypexckas Ha Baxiie 1
KonpimMckas Ha KoJpiMe OTHOCATCS K JIyHIIHM oGpasiiaM MUPOBOTO HAPOCTPOH-
TEJIBCTBA.

OnHAKO TEXHHYESCKH BO3MOXHBIH K HCIOIB30BaHUIO TMAPOIHEPreTHYECKHH
[OTeHIMA HAIUX PEK OCBOEH elle HesHaunTenbHo (~ 8 %). OcoOEHHO BEHKA
saIrachl THAPOIHEPTUH HA peKax Cu6upH, Jlansaero BocToka 1 Kpaiiuero Cese-
pa, OTIMYAIOLHXCS KpaiiHe HeONArONpHATHBIMH LA THAPOCTPOHMTENBCTBA TPH-
POAHBIMU YCIIOBHAMH. OCBOEHHE IHEPropecypcoB ITHX M APYTHX peK CTpaHsl
AB/IseTCA BaKHeiel 3anadei POCCHHCKHX THAPOTEXHUKOB.

TuapocTpoHTEnsCTBO POCCHH, OIHAKO, 3a TIOC/AeAHME Ba JECATHACTHA pe3~
KO CHU3HMJO CBOM TEMIIBI M YCTYNWJIO MO3HIMH OIHOTO M3 JMAEPOB MHPOBOTO
[UTOTUHOCTPOEHHUA. 3a 3TOT MEPHOML HE pauaro Hu ofHoit Hosoit ['DC, 2 paboThl
N0 3aBEPILEHUIO OTKPHITHIX B XX Beke T'MAPOTEXHHYECKHX 06BEKTOB BELYTCH
KpaiiHe ME/UIEHHO. B pesy/IsTare MHOTHE THAPOTEXHAUECKNE KOJLIEKTHBEL e
KpaTwiH CyHIECTBOBAHHE, 2 Kalphl FHAPOCTPOUTENEH € HX GeClLIEHHbIM OILITOM
MPAaKTUYECKU YTPAuCHBL. MupoBoe Xe IIOTHHOCTPOCHHE, OCBOUB TEXHOJIOTHIO
BO3BEICHHA IUIOTHH U3 YKATAHHOIO GeToHa, YIILUIO AAJIEKO BIEpe/ Kak 10 TeMIaM
pa6oT 1 MPOM3BOAUTENLHOCTH TPyHa, TaK U N0 CHIKCHHIO CTOMMOCTH THIPOCO-
OpYKEHHHA. ,

IIpeononeHue OTCTaBAHUA B [POEKTHPOBAHUH 1 CTPOUTENBCTBE HOBBIX T'H-
APOY3IIOB JIOKUTCH HA [OKOJCHHE POCCHICKHX TMAPOCTPOUTENEH, B 3HATHTE/b
HOM Mepe YTPaTHBIUMX ONBIT CBOMX IPeALIECTBEHHUKOB. Jijisi yCremHoro pewe-
HUs 2TOM 3a/1a4H HY)KHO HE TONBKO FOTOBHTH MOJIOMBIX CIICHMATHUCTOB IHAPOTEX-
HMKOB, HO U OXHOBPEMEHHO BOOPYXATh paboraromui Ha CTpOMKaX HHXEHEPHO-
TeXHIUeCKHUE IEPCOHAI OTBITOM NPELIECTBYIOIHX OKOJICHHH 10 OPraHH3alliH
paboT ¥ PEIIEHHIO BO3HHMKAIOMIMX B IpOLIECCE CTPOUTENBCTB I'2C BoONpOCOB.
Heo6X0MMO AaTh BO3MOXHOCTh PaCIIHPCHUA CBOMX 3HAHMUIK KaxzoMy paGoTaio-

LLieMy Ha CTPOHMTEIBHON MIOMALKE MHDKEHEPHO-TEXHUYECKOMY paboTHHKY.
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C 5TOii LIeBIO B HACTOAIEH paboTe, HapAly C OCBEILICHUEM OIBITA OTCYCCT-
BEHHOTO H MHPOBOTO THIPOCTPOHTENBCTBA, H3TOKEHBI BaXKHEHILIHE BOIPOCHI Op-
raHHU3ALMH THIPOTEXHHYECKOTO CTPOMTENLCTBA B 00BEME IPOrpaMMbI THAPOTEX-
HU4ECKHX (haKyIBTETOB By30B M T CIPaBO4HBIC CBEJEHHMA, KOTOPBIC HE BCETAA
MOJKHO HaifTH Ha CTPOMILIOIIA/KE. A MOCKONBKY YCIeX CTPOMTENBCTBA MHAPOCOo-
OpyKeHuil BO MHOTOM 3aBHCHT OT MX KOHCTPYKLMH, TO PACCMOTPEHBL H HEKOTO-
phble BOMPOCH! NPOESKTHPOBAHHSA IHAPOTEXHUIECKUX COOpYXeHHUil C yIeTOM Tpe-
GoBaHHii NPOU3BOACTBA palboT.

IIpennaraemas KHUra Hanucana Ha 6ase 060011eHHA ¥ aHAJIH3A OIBITa OTe-
4ECTBEHHOTO ¥ 3apyGeXHOr0 TMAPOCTPOMTENLCTBA C MO3HUMH COBPEMCHHBIX
TeHACHIMil pasBUTHA nocaeanero. OCHOBY €€ COCTaBIAeT 6onee uem 50-TeTHHH
OIBIT IPOM3BOACTBEHHOM, IPOSKTHOH HAYYHO-TICAarOrHYeCKoi NeATebHOCTH
ABTOPOB HA CTPOMTENBCTBAX Vers-KameHoropckoil, Byxrapmuuckoi, Jupke#-
ckoit, Toxrorynsckoit, YeGokcapcKoi, Kanuaraiickoii, Pykckoii, KeryMckoi,
Kpanususckoii, ITomyxeMCKol, Yup-IOprckoii-2 1 Xoabuns I'9C, B Anma-
ArurckoM ¢unuane THAPONpoeKTa ¥ Ha MHAPOTEXHHICCKOM daxymsrere B Hu-
KETOPOJCKOM TOCYIAPCTBEHHOM APXUTEKTYPHO-CTPOUTENIBHOM YHHBEPCHUTCTC.
B Heii OTpaXeHbI TAKKE PE3YABTATH! IHYHOTO O3HAKOMIIEHHS aBTOPOB CO CTPOU-
TeJILCTBOM MHOTHX OTEYeCTBEHHBIX M paza 3apybexubix [DC, a Takke IUHPOKO
WCIIONB30BAHE JAHHBIE CIEIMATBHOM JIHTEPaTyPhbl, OTPACAEBEIX EPHONHIECCKHX
UXJAHHH M MaTepuais (OTOAPXHMBORB Yerb-Kamenoropckoii, ByxrapMHHCKOR
Yupreiickoit TIC (dpoto B.B. lepkaua), Puxckoii u Kerymckoit I'9C (¢oro
B. Coxona), Toxtoryasckoii, Casuo-IllymeHckoi, KosbiMckoii YeGoKcapeKor U
ap. IDC. Bee HasBaHHA THAPOY3JIOB JAaHB! BO uzbexaHHe MyTaHUIKI [10 UX HaH-
MEHOBAHHAM, IPUHATHIM BO BPEMS CTPOHTEIIHCTBA.

Pa6oTa COCTOMT U3 BReeHU, 12 ITIaB, IPIWIOKCHUH H CIIHCKA IMTEPATyPBL. Bo
BBE/ICHAM PACCMOTPEHO 3HAYEHHE BOTHO-OHEPIETHUECKHX PECYPCOB VIS SKOHOMH-
xu Poccuu. B riase 1 u3noxkers! o01ye BONIPOCH OpraHu3aluy riIpOTEXHHIECKO-
IO CTPOMTENECTBA B HallleH CTpaHe U aHBI KPATKUe XapaKTepHCTHRH OpraHM3aLui,
OCYIIECTB/AIONMX NPOSKTHPOBAHHE ¥ CTPOUTE/LCTBO PEUHBIX FUAPOY3IIOB. B mia-
Be 2 — BOIPOCH! OPraHH3aLiH CTPOUTENbCTBA PEHHBIX THAPOY3IOB B 3ABUCHMOCTH
OT MX KOMIIOHOBKH ¥ KOHCTPYKLMH. B nocieqyIoiux Tpex riaBax paccMaTpuBaroT-
Csl BOIIPOCHI IIPOM3BOACTBA [HPOTEXHIHECKHX paboT B pyclie peKH: MpOmyCka CTpo-
UTENBHBIX PACXOJIOB, IEPEKPLITHA PYCE, CTPOHTEILCTBA IIEPEMBINEK M SKCILIyaTa-
1M KOTI0BaHOB. TeopeTHeckne NONoKEH s 110 HUM COMPOBOXAAKOTCS UITOMCHHU-
€M [IPUMEHAEMBIX METOIMK PaCueTOB H, KaK [IPABHIIO, IPUMEPAMH U3 [IPAKTHKH. Bo
MHOTHX CIy4asX B TEKCTE M IPHIOKCHUAX IPHBOIATCS HeoOXOAUMBIE JUIS UX BbI-
TOMHEHHS (HO HE BCETIA MMEIOLIMECH Ha CTPOHIIOLIA/IKE) CTIPABOYHEIC NAHHBIE.

B 6, 7 1 8-0ii IIaBax OCBEIIEHB! BONPOCHI NIOArOTOBKM KOTJIOBAHOB K OCHOB-

HBIM pa60TaM, MMPOU3BOACTBA 3eMeJIbHO-CKAJIBHBIX pa60T, TEXHOJIOTMHA U OPraHH-
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3alMd GETOHMPOBAHUSA NIOTHH H sjaHmil THAPONEKTPOCTaHLkH. [IpUBOAATCS
[pUMEPhI BHITIONHEHHMA STHX paGoT Ha MOCTPOEHHBIX TMAPOY3Nax. B kauecTse
IPUMEPOB aBTOPaMH BHIGMPATUCH IPEHMYLIECTBEHHO FUAPOY3JILL, MeHee OCBe-
[IIeHHbIE B JIATEPATypPe U YacTO ABJIABLIMECH HOJIMTOHAMM 1A OCBOSHUA HOBBIX
TeXHOJIOTHIA ¥ METO/IOB PalboT.

B 9 miaBe W3JAraioTCs NPUHIMIB IPOSKTHPOBAHMA GETOHHBIX IUIOTHH C
y4eTOM IPOU3BOACTEA paboT M METOAHMKA OTIPEACICHUS ONTHMATBHBIX Tel»mos U
TPORODKHTENLHOCTH GeTOHUPOBAHUS X HA OCHOBAHUH KOJIMYECTBEHHOH OLEH-
KH TEXHOJIOTHYHOCTH COOPYKCHUA.

B riase 10 KpaTko OCBEIUEHbI BOIPOCH OpraHH3alix CTPOMTENBHOMH ILIOo-
HI3OKHA H MPOM3BOACTBEHHBIX 6a3 U CTPOUTENIBCTBE OTEESCTBEHHBIX rUApOY3-
7108, a B rIaBe 11 — OCHOBHBIE TIOJIOXCHHAA IPUMEHACMBIX B NIPAKTUKES m,upoc;r-
POMTENECTBA METOOB KaJeHAAPHOTO ILUIaHHPOBAHHUS C HCTOB30BAHUEM JIMHEH-
HBIX M CETEBbIX rpaUKOB, IPHBEACHBI PHMEPL pa3paboOTKH KaJeHapHOro Ina-
Ha M CeTeBOro rpatKa CTPOUTENLCTBA THAPOYy3/Ia.

B 3aiUIH04MTENBHOMA 12 11aBe M3JIOKCHBI TEOpETHYECKHE OCHOBBI yrpaBie-
HHMA MPOU3BOACTBOM M PacCMOTPEHE PUMEHABIIMECS HA MIPAKTHKS MPUEMBL U
MeTOB! ypaBsieHus paboTaMu IpH CTPOMTEsbCTBE KPYIHBIX THAPOY3JIOB. Hpu:
BeJIeHEI TIPHMEPBI OPTaHW3aLK yNPaBICHUT KOJUIEKTHBAMM THIPOCTPOHTEIICH
ua nocrpoenusx IIC.

JlutepaTypa HaHa B JIBYX BHJ3X: 061asi, CBA3aHHAA C M3JIONKEHHEM TCKCTA
KHUIH, ¥ NyOIMKalMM B NEPHOAMHCCKIX M3IAHHAX JUIA O3HAKOMJICHHSA HTaTe-
Jieii ¢ pelieHHeM OTAENBHBIX BONPOCOB IIPAKTHKH [HIPOCTPOMTENHCTRA [0 MCP-
BOUCTOYHMKAM.

TIpu Be1GOpE IIPUIOXKEHUH aBTOPHI PYKOBOJICTBOBAIHCH noTpeGHOCTHIO Ofe-
PATMBHOTO TONy4EHHs CIPaBOHbIX JAHHBIX JU1s BRIIOJHEHHSA 4acTO Bcrpeiqaxo-
ILHXCA Ha [IPOM3BOJCTBE PacyeToB U 060CHOBAHHA IPUHUMAEMEBIX HA CTPOMILIO-
aJKaX IPOM3BONCTBEHHBIX peLIeHHH.

Huaue 06CTOUT AETIO € MPUIOKCHUAMH 1 u 2. Brniodenue UX B KHUTY Ipe-
ClieflyeT HECKONBKO LeSIeH. Bo-nepBbIX, OTAATh JaHb yBAXCHUA H 6rarogapHoC-
TH BCEM KOJUIEKTHBAM CTPOUTEICH I'2C u ux pyKOBOJHTEIAM, obecreyUBIIHM 32
KOPOTKHii HCTOPUYECKHUH NIEPHOL BBIXOA OTeuecTBEHHOM THAPOTEXHHUKH Ha BEY-
[He NMO3MIMHM B Mupe. Bo-BTOPBIX, 06IerYUTh MONOABIM THAPOTEXHHMKAM BO3-

MOYCHOCTH O3HAKOMJIEHHS C OTBITOM BO3BEACHHA [I0CTPOEHHBIX TUAPOY3/I0B HE-
II0CPEACTBEHHO MO NEPBOUCTOUHUKAM. B-TpeTpHX, MOMBITATECA oxapiucTepmo-
BaTh BKJIAJ OTAEMBHBIX KOJUIEKTHBOB M BBLAAIOIIMXCA CHAPOCTPOUTEICH B pa3By-
THE OTeYECTBEHHOTO THAPOCTPOUTENBCTRA. :

OlieHKa BKJIaJid THAPOTEXHUUIECKHX KOJUICKTHBOB npoBeieHa aBTOpPaMH Ha
OCHOBAHHMU HM3yueHus myGruxauui B TexHHUECKOll auTeparype (IpeHMymecT-

BEHHO B OTPaCHEBBIX )Kypﬂanax) M JIMYHOTO 03HAKOMJIEHHA CO MHOI'MMH THMJpO-
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TeXHUIECKUMH CTPOIKaMu cTpaHbi. [Ipu 3TOM aBTOPhI YBEPEHBI, HTO KaxKAad (u
GopIlas, 1 Majas) CTPOHKA BHECIIA YTO-TO HOBOE B TCXHOJIOTHIO MM opras{usa-
LIMIO CTPOMTENLCTBA THAPOY3Na H TONbKO OTCYTCTBHE ouuHaTbHBIX Ny6iHKa-
1Mii He JAeT BOIMOXHOCTH JODKHEIM 00pa3oM OTMETHTH HX.

K 4mcy BBLIAIOLMXCA THAPOCTPOUTENEH, AaHHBIC O KOTOPBIX IIOMELIEHB! B
KHHTE, aBTOPbI OTHECIH H3BECTHBIX PYKOBOJMTENEH — HOBATOPOB (IpeuMyLIecT-
BEHHO YJaCTHUKOB COOPY)KCHUA HECKOJIBKHX FHIPOY3II0B), CYIECTBEHHO MOB/U-
4BIIMX HA CTAHOBJEHHE OTEYECTBEHHOM ILUKOJIBI FHAPOCTPOHTEILCTBA pa3paboT-
KOJ M BHEIPEHHEM HOBBIX IPOrPECCUBHBIX TEXHHIECKUX peLIcHUH H METOA0B
IIPOU3BOACTBA PaboT.

OJHAKO [0 ONBITY H3BECTHO, YTO KAXBIH PYKOBOAMTEL CTPOKH oTaaBal
BCe CBOM CHJIBI ITOpydeHHOMY jey. [103ToMy HEfb3d He OTMETUTD U PYKOBOIM-
Teneii CTPOEK, BHECIUMX 32METHbIH BKIAJ B CTAHOBICHHE U Pa3sBUTHE OTEYECT-
BEHHOTO THIPOCTPOHTENBCTBA: bakymnHa A.B., Bapanosa M.W., barenuy-
ka E.H., boradenxo [1.T., Bopucosa B.J., Baunosa A.C., Baiiupy6a E.I, Bece-
naro I.C., Bunnnuexa A H., Tonuaposa WU.JI., Usanuosa H.M., Kupcazosa
10.11., Komsuna 1.B., Konsxo B.B,, Kopotkoro M.®., Ky3sMeHKO B.T., Jlame-
nosa C.5, Jlesymxuna B.W., Mouceesa C.H., ITnotuuxosa B.A, CanoBckoro
C.H., Capxucoa A.A., CepeHapaa 10 K., Cemenosa A.H., Ceposa A.A., Cepo-
ro 3.JL, Crpoxosa I'H., Tonkasesa JLA., ®puwrrepa 10.1., Xyxnaesa A,
Lnckapumsuix M.A., D6panuuze M.C.

M3 pabOTHHKOB THIPOTEXHUIECKUX CTPOEK, BHECIIMX HeMaJIbIH BKaJ B pa3-
BUTHE THIPO- CTPOMTENBCTBA, CISHYET BBIICIMIE Aunexceesa K.B., BonsiHCKOrO
A.C., Tepmanosuya I'JL., TnagyHa B.J., Topnosa [ T., Jlechonteiineca M.H., Hon-
maropa AJL, 3arpsxckoro A.A., KorozoBckoro O.A., KopoGora A.H., JIuckyHa
E.E., Mapuyxa A H., Meznseznesa B.M., Membuuxonuca A.A., Ilerposa LA, ex-
tuna B.A. Iogpymxoro MLE, Ilocnenosa b.B., CesoctesHosa B.U., CxispeHKko
A.B., Co6onesa M.M., Crexiiosa B.1O., 1Uanrusa B.C., lilunosa B.A.

VeIexu COBETCKMX FHAPOCTpouTeeii 6ot Gl HEBOIMOXKHBI 6e3 yMenoro
PYKOBOJCTBA OTPAacJbIo, JOCTIKEHHI TMAPOTEXHHIECKOH HAYKH U KOJLIEKTHBOB
CrELMAIH3UPOBAHHbIX OPTaHU3alMi, CMENbIX POCKTHBIX peleHHiH MHOTHX
IAaBHBIX MHKEHEPOB IIPOEKTOB. '

Cpend pyKOBOAUTENEH CHELMATH3UPOBAHHBIX OpraHu3aluii CiaeayeT B~
auth Bapkosckoro M.A., TlonymkiHa K.I1. (CrieuruaposHeproMonTax); Tonya-
posa C.IL, Jlukuua B.B., Mitosunosa M.@., Maprencona B.A., Opaa M.H,,
TTonouckoro L A., Burenesa B.E., Cabnuna UL (TunpomoHTax); Meuepsakosa
AM., Imurpuesa H.B., XKeGenesa O.I1., Mamuenixosa H.M., Po3una M.H. (T'u-

mpocneuctpoit); Heiimana B.A., Canosnuxoea K.M., Jlykcranckoro 3.M. (Tupo-
EKTPOMOHTAX); DorenpcoHa C.B., Inaronosa B.A., JlonaTuHa H.A.,
I'ypreBa B.I. (TuapoMexaHHu3aIUs).
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W3 upcia TIaBHBIX HHXEHEPOB IPOCKTOB, CII0COOCTBOBABLIMX COBEPLICHCT-
BOBAHHIO METOJIOB CTPOUTE/NLCTBA pa3paboTKO# TEXHONOTHYHBIX KOMIIOHOBOK H
KOHCTPYKIHHA COOpYKeHHii, HENb3A HE OTMETHTH Asnexcannposa LI, Anex-
canpposa b.K., l'appwiblua M.A., Eroposa A.B., Koneranosa B.B., KonHeHko-
sa 'Y, Kyspmuna KK, JTesutckoro JLA., JlucTpoBOro LI, Mansimesa HA.,
Muponosa M.A., Muxaitiosa A.B., MocTkoBa M.A., Cyxanosa 'K, Teneiuena
B.1U., Tep-AcTBauarypsasa M,A., Xnebuuxosa U.B., Xpenosa JI.H. Ilo npoekTam
GO/BLIMHCTBA M3 HHX HOCTPOCHO 10 peckonpko ['DC, a IPUHATHIS B HUX TCXHH-
yecKHe PELEHHA HEPEIKO PeliaioiM obpasoM crocoGCTROBAIH YCIEXY CTpo-
HTENBCTBA THAPOY3ia.

JHayuTeNBHOBIA BKIAJ B COBCPUICHCTBOBAHHC [IPaKTHKH OTEYECTBEHHOIO
THAPOCTPOUTENBCTBA BHECIH Be/lylHe PYKOBOAMTENH OTPacid M paboTHUKH
NMPOEKTHBIX OpraHu3alHii: Boccosckuii JLM., Jlertapes B.M., 3unesuy H.W.,
Kpacunsnukos M., Hsanos B.I, Kynospos JLH., Muxaitnos JLII., Moaxesu-
runoB A.JL, Movicees Y.C., HOBOXKIWIOB B.JI., Tpurep U.A., GepuHrep B.IIL,
[Llajitasos B.A., SiHoBckuit II.M,, a TaKxe y4eHble-TUAPOTEXHHKH: Benos AB.,
Bacwises ILU., Bacumpes [0.C., Ipunms M.M., H36aw C.B., Ky3pMuH CA,
Jlesu U.U., Macnos H.H., Moctkos B.M., Hexpura B.I1., HeuunopoBu4 AA,
Tasnosckuit HH., TMoxpoBcKHit IU., Pozanos H.C., Pozanoe H.IL., Cynakos
B.B., Lynykunse ILIL u Apyrue.

Beiaronancs poib B CTaHOBICHHH OTeYcCTBEHHOH THAPOIHEPreTHKH N0
TpaBy [IPHHAVIENKHT PYKOBOMHMBIINM 5TO# OTPAC/BIO B BOGHHBIC M NOCIIEBOCH-
suie ronpr: Jmutpuesy H.1., JIOruHOBY &.I',, HenmopoxxHeMy I1.C., Hocosy P.IL,
®unorenosy S1.U.

ABTOpBI IOHHMAIOT, 4TO NpeAyaraeMas BHMMaHHIO CIIELMATMCTOB paboTa, B
KOTOpPOH HCIIONb30BAHBI IPON3BOICTBEHHBIE MATEPHAIIHE MHOTMX CTPOCK U AaH-
HBIE U3 HEPEMKO HE COTNACyIOUIMXCH MEXIY co60il IUTEpPaTyPHBIX HCTOTHUKOB,
He JUIIeHa HEJOCTATKOB, 2 B OLIEHKE BKIIANa HEKOTOPHIX KOJLIEKTHBOB K PYKOBO-
nuTeleil B pa3sBUTHE OTCYECTBCHHOTO CHAPOCTPOHTENBCTBA B OTACIBHEIX ciy4a-
X MOTYT UMETh MECTO HETOYHOCTH U3-32 HEeJOCTATOYHOrO OCBEILECHHS €r0, 1 oy-
AYT PU3HATEIBHEL 32 3aMEUaHUA 1 [OMKETAHUSA 10 €€ YTy THICHHIO.

ABTOpHI BEIPaXaioT r1y6oKylo 61aronapHoCTk pexTOpaM HHTACY axane-
muky PACH Haiinenxo B.B. u npodeccopy, A.TH., Kormocosy E.B., nepsoMy 1po-
PEKTOpY WIEHY-KOPPECTIORICHTY PACH Bo6rutesy B.H. 33 BCSCTOPOHHIOIO 110~
Mols B paboTe Hajl KHAIOH, 2 TaloKe wkeHepaM KaMpimeBoi T.5. u T'acaHo-
poit E.M. — 3a noMonipb B KOMITHIOTEpHOH 06paboTKe PyKOIUCH. ABTOpBI BBIPaXKa-
JOT HCKPEHHIOI MPU3HATEIBHOCTb BCEM COTpYAHHKaM HHI'ACY, criocob¢TBOBAB-

[LIMM M3JAHUIO KHUTH.
ABTOpHI
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Poccus — cTpaHa, GonpLas YaCTh TEPPUTOPHH KOTOPO# IO NPHPOAHO-KIH-
MaTH4YECKUM YCJIOBHAM HeGaronpuaTHa 114 XO34iCTBEHHOH A€ATENbHOCTH JII0-
neit. Bonee 70% ee 3aHHMaeT Cepepras kumarneckas 3ona (CK3) ¢ Makcumy-
MOM OTPHUATENBHBIX TEMIIEPATYP 10 MUHYC 70°C, a obnactd BocTOuHEE p. Bon-
'Y HaXOLATCA B 30HE CypOBOTO H 0C0GO0 CYpOBOTO KIMMara C SMMHUMH TEMIIepa-
Typamu 10 MuHyc 43-550C. JTi06as MpOM3BOACTBEHHAA NEATENLHOCTh Ha 3THX
TeppuTOpHuAX Tpebyer GonbIIHX HEPreTHYECKUX 3aTPaT, YTO OTPHUATESIBHO OT-
paXkaercs Ha CTOUMOCTH MpOM3BOAMMON TPOAYKLHHU.

Poccus oﬁna);[ae'r 3HayUTEIbHBIMH pECypCaMH HOJE3HBIX HCKONIACMBIX. Pa3-
BeJaHHBIE 3aI1aChl X o0ece4HBaKOT CTPAaHy NIPH COBPEMCHHBIX TEMITAX J.IOGBI‘H{:
HedTpio — Ha 35 Jer, rasoM — Ha 81 roa, ymem — Ha 60-180 net, xene3HbIMY,
MEIHBIMH, HUKEIEBbIMU H MOIHOISHOBBIME pynaMi — Ha 40-42 rozxa, LHHKOM U
cBUHIOM — Ha 15-18 et [52]-

HaugonanpueM GorarcTBOM POCCHH, OIHAKO, SBIAIOTCA NPAKTHMECKH HE-
JiCYEpIIaeMble BOIHO-IHEPreTHIECKHE PECYPCHI €€ PeK. JHepreTHYEeCKHi MOTEH-
{MaJ KPYIHBIX K CPEIHHMX PeK Poccuu coctapiser 2395 mipa KBT-4 ¥ MabiX
pex — 390 mapa kBru [95]. Hcrnonb3oBanue ero xoTd 66l Ha ypOBHE NPOMBILI-
JIEHHO Pa3BHTBIX CTPaH MHp2 (Snomus, [seuus u Iepmanms — 65-90%, CLIA,
Kanana u Bpaswmus — 50-55%) crocoGHO YIOBIETBOPHUTH IHEPreTHIECKHE 110-
TpeGHOCTH CTpaHBl Ha 06O3PHMOC Gynywee # ¢ M3GBLITKOM KOMIIEHCHPOBAaTh
5HEpro3aTpaThl, BLI3BIBAEMBIC He6aaronpHATHHIM reorpadpuIecKuM pacronoxe-
suem ee. Mcronssosan xe oH MeHee ueM Ha 8%. Ha He0OXOAMMOCTD HCIIONIB30-
panus Poccueii 5TOro HAMOHATIBHOTO GOraTCTBa yKa3hiBatoT KaK NIPUPOIHO-KIH=
MaTHUYECKHE, TaK U 0CcOOeHHO IKOHOMHYECKHE (bakTopHI.

3a TO/IkI COBETCKOH BIACTH B CTpaHe Oblia CO3/iaHa MONIHAs MPOMBIIIUICHHOCTE
I10 MPOM3BOACTBY NPAKTHYECKH BCEX BU/IOB BBITycKaeMoil B Mupe npomykuuy. [o
muorum Buzam npoussoxctea CCCP 3aHMMan BEIynHe NO3UIMH B MUPE. Ipomyx-
111 OTEYECTBEHHO# POMBILUICHHOCTH, O/IHAKO, H3-32 GONBLIMX SHEPreTHYECKHUX 3a-
TpaT Ha NPOH3BOJACTBO B HeGATONPHATHBIX KIMMATHHECKUX YCIOBHUSX U BHICOKOH
CTOMMOCTH TPAHCTIOPTHBIX [1EPEBO3OK CTOMT I0POXE 3apy0exHoi. 3aTpaTsi Ha BbI-
IyCK €€ BBILE 110 CPABHEHHIO € €BpPOMeiiCKMMHU CTPaHAMH B 2,1-2,3 paza, a ¢ CILIA
u SInouueii — B 2,7-2,8 pasa. B pe3y/bTare OHa, Kak Ipasuio, HEKOHKYPEHTOCTI0C00-
Ha HA MHPOBOM pblHKe. [To MHCHUIO CICIHATHCTOB KOHKypeHTocnocobHocTs Poc-
CHICKO} IPOMBIIUTEHHOCTH MOKET OBITH AOCTHTHYTa JMIHb «HOMNEPKAHHEM BHY-
TPEHHHX LieH Ha SHEPTOHOCHTENIH H CHIPE Ha yposHe 40% MHPOBBIX, a 3apaGoTHOH
TIaThl B npenenax 25-30 % e¢ YPOBHS B IPOMBILLICHHO Pa3sBUTHIX cTpaHax» [52).

Brixox Poccun B 90-x rofiax MPOILIOro CTOJNETHS Ha MEXIYHAPOIHBIA Phi-
HOK C HPAKTHYECKHM yc-rpaHCHP[CM TaMOXXCHHBIX 6ap5epos MOCTaBHJI OTEYECT-
BEHHYIO IIPOMBIIUIEHHOCT Ha IPaHb BEDKMBAHMA. HeusbexHoe xe Ipd HHTEH-
CHBHOIA pa3paboTke ucuepnaiue B GnuKaitiiue JeCATHIETHS PeCyPCOB JCIIEBO-
IO CHIPBS H SHEPTOHOCHTe/IEA MOTYT NOIHOCTBIO JIMIUIUTE €€ BO3MOXKHOCTH KOH-
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KypHPpOBATh C 33pyOCKHEIMH dupmamu. B 3T0M C1y4ac MHOTHE XHUIHEHHO neob-
XOAUMBIE OTPACHH MPOMBIIITICHHOCTH 06GaHKpOTATCA M NPEKPATAT CYLIECCTBOBA-
Hue, a POCCHSI OKOHHYATENbHO MPEBPATATECA M3 TPOMBILUIEHHO Pa3BUTOH CTpa-
Hbl B ChIpbEBOM IPUIATOK MHpPOBOH sxoHoMuYecKol cucreMbl. Hacenenue ee
[IpH 5TOM HEM30EKHO COKPATHTHCA Ha NEeCATKA MUJUTHOHOB 4EI0BEK {521

IToMeILaTh TAKOMY Pa3BHTHIO COOBITHH MOXHO JIHIUE M3BICKAHUEM HOBBIX 60-
iee JEIIEeBBIX HCTOUHMKOB SHEPTHH B3aMCH HedTH M raza. FEcTeCTBEHHO 3aIUTOM
OT 3TOr0 B ycaoBusX Poccuu ABIACTCA 3aMeHA anexrposnepruu TOC BO300HOB-
nAeMoil SHEpTHeH FHAPO3NEKTPOCTAHIUHA, CTOAMOCTD KoTOpoii Ao 13 pa3 MEHbIUE
yeM Ha TEIUIOBBIX MIEKTPOCTAHIUAX.

Cospemennoé anextponorpedbnenue Poccuu COCTABIACT OKOJIO OJIHOTO
TpwUIHOHa KBT4 B roA. Tlo nporuosy PAO E3C Poccuu k 2020 rogy OXHIaeTCs
pocr ero o 1540 mapAa xB1-4. B Poccuiickoit depepaliuy B MPOLLIOM CTONCTHH
6bUIM HAMEYEHBI K CTPOMTEILCTBY 898 rMAPOINEKTPOCTAHLMH C BEIpabOTKON
1195 mupn kBT-4 2NEKTPOIHEPTHH. K nauaimy XXI Bexa H3 HUX 6BLI0 MOCTPOCHO
oxono 130 Gonsmmx u Manbix I9C ¢ ronoBoil BbipaGoToii Gonee 160 mMiapA
kBru. K HacToseMy BPEMEHH HMEIOTCH NPOCKTHALIC npopabotku no 680 rac
o611t MOLHOCTBIO 0K0N0 230 MIH kBT ¢ rofoBoii Beipaborkoit Gonee 1000 mapa
KBy snexrposneprun. IlepeueHb U XapaKTCPUCTHKU stux ['DC npuse/icHbt B
TPWIOXKEHHH 3, 3 4aCTh U3 HUX NOKa3aHa Ha npUiIaracMoH Kapre-Bieiike [16].

IpensTcTBHEM LA TOJHOMO OTKA3a OT norpebneHues IEKTPOIHEPreTHKOA
Poccu yITIEBOZOPOIHOIO TOIUIMBA ABIAETCA ucOanasc B TPOM3BOACTBE THAPO-
SHEPIUMH B PasTHIHBIX PETHOHAX CTPAHBL OH, OIHAKO, B 3HAYUTEBHOH MEPE MOKET
6bITh CKOPPEKTHPOBAH TCXHHIECKHMH U OpraHU3aLHOHHBIMHE MCPOTIPHATHAMU.

Bo-nepBhIX, nepebpocKoil Ha Vpan u B IIoBODKBE JTEKTPOIHCPIUH OT Kpyn-
HbIx BocTounbIx '2C MO IMHHAM JIEKTPONepeaain [HOCTOSHHOTO TOKA HAIPSDKEHH-
em 1500 kB Esponeiickast 4acTb — Cubups — Jlansuuii BocTok.

Bo-BTOPbIX, MAKCUMAIBHBIM HCIO/b30BAHHCM SHEpronoTeHUHANa MalbIX
peK, 0coGeHHO B ACHIMTHBIX 110 BBIPaGOTKE THAPOIHEPIHH PETHOHAX CTPAHDL:
Cepepo-3anaiHoM, LIeHTpanbHOM, TIpMBODKCKOM M YPaJIbCKOM. Kaxnstit BOAO-
TOK B 3THX PETHOHAX JIOJKEH HCIIONB30BATHCA LA BEIPaOOTKH JIEKTPOIHEPrUH,
a KayK/(biii HAaCENEHHBI YHKT HMETE CBOIO MAIIYI0 unu Gopnryio I'2C.

B-TpeTbHX, CTPOHTENBCTBOM HOBBIX [POMBILLICHHBIX NpeAnpHATHiA, KakK
npasiIo, B 00ECICUEHHBIX FHAPOJHEPrUeH MECTHOCTAX.

B-ueTBEpTHIX, NepeOa3HpPOBAHHEM B TCUCHMC [EpPEXOfHOTO HepHoaa (40-
50 ;eT) aMOPTH3MPOBABILIMXCA HIIH € ycrapeBiuei TeXHONOTHell IPeANpUATHiA H
HAPYLIAIOLIMX JKOJOTHIO PErHOHa IIPOM3BOACTB B PAHOHEI C pe3epBaMu ruapo-
SHepruy (TIPEUMYILIECTBEHHO Ha omaaxu crposuuxcs I'IC, Mpou3BOACTBEH-
Hble Gaspl M KWIOH (OHI KOTOPBIX MOCIE OKOHYAHHA CTPOUTENBCTBA MOXET
LT HCIONB30BAH 1A 3THX Lesei).

TpencTapiserc Lesiecoobpa3HbIM, HAIPUMED, nepeGasupoBarh pal XHMH-
yeckux W HedTenepepabarpiBatOLIkX IPENPUATHIA U3 TYCTO 32CENCHHBIX Gac-
ceitHoB pek Boaru u Oxu B paiions! 3anajHOR Cu6upu. ITpu aToM Gyaer 3Ha4H-
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TeNbHO YJIyHIIEHO JKOJOrMYEeCKOe COCTOSHUE PEK Bomxckoro 6acceiiHa 4 Bbl-
CBOGOYXIEHE! MOLHOCTH HE(TEIIPOBOIOB /LIS IKCIIOPTa CIKOHOMIICHHBIX TIpH IIe-
pexojie Ha THPOIHEPTHIO HEQTH U rasa B Espomy.

B-IATHIX, COXPaHEHHEM B J¢DHUMTHBIX N0 FTHAPOIHCPrHM peruoHax (Cese-
po-3ananHoM, LIeHTpaibHOM K [IpuBOIKCKOM) IPOU3BOACTBA HeOOXOAUMOTO KO-
JIM4ECTBA HIEKTPOSHEPTUH BBICOKOIPPEKTHBHBIMH IeiicTBYIOIIMMH TEILIOBBIMH
Ji ATOMHBIMH CTAHLWSMH, 2 TAKKe IOBCEMECTHO GOJIBIIMHCTBOM T3} npoMpl-
JEHHBIX MPEeANPUATHIA.

B-1LeCTHIX, [IEPEBOIOM BCEH HXWIOH H 6urToBoi chepbt Cubupu u aasHero
BOCTOKa Ha HIEKTPUUECKOe H JIEKTPOGOMICpHOE TerwiocHabKeHue.

I'umpoanextpubuKarys POcCHU B COBPEMEHHBIX YCIIOBIIX, B OT/IMYHUH OT H3B€-
crioro miana FOJTPO, peniaBiiero 3aaady KOJIH4ECTBCHHOIO obecmedeHus CTpa-
HEI 2IEKTPOdHEprHeli B KpaTyaillie CPOKH, MO3BONISCT KAECTBEHHO npeo0pa3oBaTh
€€ IEKTPOIHEPTETHKY H IONYTHO PELIMTh MHOTHE TPYIHO PeLiacMbie poOIeMBi.

[1aBHAS U3 HHX — 3TO IPOGIEMa COXPAHEHHA OTEYECTBEHHOH MPOMBIILICH-
socru. Ilepexon Ha BO3OOHOBIIEMYIO SHEPTUIO I'3C co CHIKEHHEM 32 CyeT eé
JIeHIeBU3HbI 3aTPaT Ha 00BNy H NepepaboTKy MOE3HBIX HCKONACMBIX B caMBIX
OT/ICHHBIX PalOHaX CTPaHbl NO3BOJAET MOJIHOCTHIO YNOBJIETBOPHTE yCIOBHUS
JOCTHXKEHHA KOHKYPEHTOCTIOCOGHOCTH IIPORYKIHH POCCHHCKO MTPOMBILIUICHHO-
CTH Ha MHDOBOM DHIHKE H 3THM 00ECNIEUHTh COXPAHHOCTH OTEe4eCTBEHHOH IPO-
MBILLIEHHOCTH HE3aBHCHMO OT Hanuuusa HedTH H rasa.

ITonyTHO NIPH CTPOUTENHCTBE MHOXKECTBA I'2C, B TOM 4HCJIE B CaMBbIX YAa-
JeHHBIX MECTHOCTAX CTPAHbI, PEIIAIOTCA OPOOIeMBL:

CTPOUTE/BCTBA COBPEMEHHBIX OPOT Ha Beeil TeppuTOpUM POCCHH M XO35H-
CTBEHHOTO OCBOGHHS OTAANCHHBIX PafioHOB CTpaHbI Ha baze 0cBOOOXKIaeMBIX IIO-
¢ne Bo3penerns I'IC 61aroyCTpoeHHBIX FOPOMIOB U MOCENKOB THApOCTpOUTENeH;

co3naHue Ha 6a3e CyIIeCTBYOIMX HOBBIX BOJOXPaHHIIHIL €MHO} BHYTpEeH-
Heil BOAHO-TPAHCIIOPTHOH cUCTeMbl Poccuu OT Bartuiickoro u YepHoro Mopei
o Tuxoro oxeaHa,

[1OBBILIEHHS 3aHATOCTH HaceleHHA U 00ecredeH 3HAUMTE/IBHOM €ro yac-
TH KWIBEM,

sameHsl H3HowmeHnHoro obopynosanus TOC u ADC myTem 3aMEICHHA [0
CIIEAHHMX HOBBIMH THAPOCTaHIMAMHY;

CHIDKEHHS 3aTPAT HA PEKOHCTPYKLMIO H SKCILTYaTaLUI0 KUTHILHO-KOMMY-
HAJIBHOO XO3SCTBA TOPOIOB ¥ NOCEJKOB, NEPEBOAMMBIX HA JIEKTPUHECKOE H
31eKTpoBOILIEPHOE TEILIOCHAOKEHUE C nuxsupanueit TOL, koTelpHbIX 1 MHOTO-
KHJIOMETPOBbIX TEIUIOBbIX CETeH;

YIIydIIIEHUS IKOJIOTHYECKOA 0OCTaHOBKH BO MHOTHX TIPOMBILLIEHHEIX Paio-
Hax CTPaHb! ¥ yMeHbllIeHH Ha 35-40 % BEIOPOCOB YTJIEKHMCIIOrO ra3a B armocoe-
py (mapuuxoBoro >pdexra).

TuaposnexTpudHKaLys CTPaHbL TpebyeT HanpaBJIeHH:A Ha THIPOCTPOUTEb-
CTBO B TedeHue npumepHo 40 ner no 2,0-2,5 MApA AOLIApOB B TOA U €XErofIHO-
1o BBoaa Ha I'DC B TeueHUE ITOTO BPEMEHH 110 5-6 MITH. kBT HOBBIX MOLIHOCTEH.
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BHIIONHMMOCTb JTOH 3a/Ia4H TOATBEPAAACTCH ssoaom B CCCP B 70-x romax
MPOLLIOro CTOJETHA MO 10-13 miH KBT 3HEPreTH4ecKux MolLHOCTeH B rof, B
TOM YHCIe A0 3,5 MIH KBT Ha THAPOIIICKTPOCTAHIMAX [94].

IIpu rUAPOEKTPUBHUKALMY TI0 MEPe BBOJA HOBBIX MOLIHOCTEH Ha rac
JOJDKHBI BBIBOJIMTHCS B PE3€PB MK JIHKBHIHPOBATHCS COOTBETCTBYIOLIME MOLIHO-
CTH H TEILIOBBIX MIEKTPOCTAHLIMAX U COKPALIATHEA nioTpeleHHe EeKTPOIHepre-
THKO}i YITIEBOJIOPOAHOIO TOTLIHEA. B pesynerare BCE 3aTpaThl HA KaueCTBEHHYIO
PEKOHCTPYKLIMIO SHEPreTHKA PoccrH KOMIIEHCHPYIOTCS HH3KOH ce6eCTOHMOCTBIO
SHEpruM Ha HOBBIX I'IC 1 npogaxeit CIKOHOMIIEHHOTO Toruga 3a pyoex. Oxuna-
emasi ipu 3ToM NpubsLIb (0cOBEHHO MPH COXPAHCHUH B nepexoaHbIA [EpPHOA CY-
ILIECTBYIOLIHX LIeH Ha 3EKTPOIHEPIHIO) CTONb 3HATHTCIBHA, 4TO [IO3BOJIMT B NOJ-
HO#M Mepe KOMIICHCHPOBATh BO3MOXHBIC yOBITKM OT OCTaHOBKH HEONHOCTBIO
aMOPTH3HPOBaHHBIX TAC 1 COXpaHEHH TEX U3 HUX, KOTOPLIC SBIAIOTCA OCHOBHBI-
MM NOTpeOHTe MU yriefo0bpIBatoIIX MpEMIPUSTUH (IPHIIOKCHHC 3.1).

Onnaxo i PUHAHCUPOBAHUA HAPOIHEPTOCTPONTENLCTBA Ha ICPBOM aTa-
ne (B TeueHUE NPUMEPHO 10 iet) HeoGx0aUMO OYACT NPUBICHH BCC BO3MOJKHBIE
MCTOYHHMKY — (defepabHbIH OIOMKET, GromkeTsl CyObexToB DefepailuH, CpeaAcT
ga PAO EDC u 3aHHTepPeCOBAHHBIX otpacieil NPOMBIIIEHHOCTH, & TaKXKE CBO-
GoHble CPEACTBA HACENCHHUA.

3a cuer demepalbHOro GromKeTa Henecoo6pa3sHo CTPOUTE Haubonee xpyn-
uste I'IC mMomuocThI0 Gonee 2-3 muH KBT, 3a cueT CpeACTB PAO EBC — ruapo-
3NEKTPOCTAHIMH MOIHOCTBIO Gonee 500 Toic KBT U 3a cueT GIO/KETOB cyOBeK-
toB Penepaly — THAPOCTAHINU MeHbIe MOIHOCTH.

OcobeHHO LenecoobpasHo NPUBIECIEHHE CPENCTB HaceeHHs U MEJIKUX IPea-
NpUHEMATENEH IyTeM OpraHM3aly B KKIOM H3 cybpekros Deaepauiu AO no
CTPOMTENBCTBY T3C oA rapaHTHH PErHOHANBHBIX aJMMHHCTPALIKI ¢ CHCTEMATH-
yeCKOi BHIILIATOH MPOLICHTOB Ha BIOYKeHHb1 xanuTan. [Ipu HEKOTOpOM ynopoxa-
HUU CTOMMOCTH IHAPO3IEKTPOCTAHIMHA 3TO GyZeT CyLECTBEHHO crocoOcTBOBATH
[ONY/IAPH3ALIUH rHApO3NeKTPUGUKALIMH 1 IPETBOPEHHIO €€ B XKU3HB {0.10].

MaccoBoe IHIPOIHEPrOCTPOUTENBCTBO € Hen36exXHLIM BMEHIATeNbCTBOM. B
NPUPONHBIE YCIOBHA MHOTMX peruotos Tpebyer KApIMHAIPHOTO MOBBILICHUS
Ky/I5Typbl IPOSKTUPOBAHHUA U CTPOUTENBCTBA ITUX COOpYXeHHii B JaCTH BO3JICH-
CTBHS Ha OKPYXAIOLUYIO Cpeny. CTpOHUTEABCTBO TUPONEKTPOCTAHLIAH, KaK CBU-
JieTesIbCTBYET MHPOBOIE OMBIT, JOJDKHO H MOXKeT HE YXyALIaTh, a yly4uarhk ycio-
B JKH3HU JIIOAEH.

BoO3MOXKHOCTD peanu3aliu H3TOXKEHHOM IPOrpaMMBI Pa3sBUTHA THAPOIHED-
retuky PoccHH B CKaThle CPOKH OCHOBBIBACTCA Ha YCTIELIHOM CTPOHTENLCTBE B
Hale# cTpaHe B IIPOLLIOM CTONCTHH IHIPO3NEKTPOCTAHLKH B CAMBIX Hebnaro-
PUATHBIX TIPUPORHO-KIMMATHIECKUX yCIIOBHSAX. W3naraeMelii HYDKE OINBIT OTC-
4eCTBEHHOTO TMIPOJHEPrOCTPOUTENLCTBA NPU3BAH cnoco6cTBOBaTh PEILCHHIO
HOBEIM IIOKOJICHHEM [HAPOCTPOHTENEH BHINABIIMX Ha €T0 JONIO 33/,
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I'mapa 1. OCHOBbBI OPTAHU3ALINU
T'HAPOTEXHUYECKOI'O CTPOUTEJILCTBA

1.1. Bei6op I'3C

T'eorpaduueckoe monoxeHue HameyaeMoii K crpoutensctey I'9C onpese-
JIAETCA CXeMOMH HCIONB30BAHUA MHIPOIHEPTETHUECKHX PECYPCOB PEKH € YUETOM
BO3MOXXHOCTH M SKOHOMMYECKOH 11€71eCO00pa3HOCTH Iepellaui ee JEKTPO3HEp-
ruu norpebutenam. Takue cxeMel paspaboTaHbl O KaXAOMY PErHMOHY CTPaHbI
Jis GONBIIMHCTBA KPYINHbIX H CPEIHUX PEK C YKa3aHHEM PAcIONOKeHus Haubo-
Jjlee NEePCIEeKTUBHLIX 110 HPHPOIXHBIM YCIOBHSM cTBOpoB Oyaymmx I'DC. Ilo me-
pe bonee ry6oKOro H3y4eHHA PEK OHHM IIOCTOAHHO YTOYHAIOTCA [95].

IpumepoM CXeMBl HCMONB30BAHHA TMAPOIHEPIETHYECKHX PECYPCOB PEKH MOXKET
CIYKHTB CXeMa HCIIONb3OBaHHA THAPOSHEPropecypcoB pek Bomikckoro 6acceitna. Dtoit
CXeMoil nepBOHa%aNbHO OhLIa Olpene/cHa BO3MOXHOCTS CTPOHTEIbCTBA Ha Bonre u ee
IIPHTOKaX FHAPOdNEKTpocTanlmi B 75 creopax. M3 Hux k 80-M rozam mpomuioro sexa
Obiu noctpoenst 14 TAC: 8 wa Bosre (UsanbkoBckas, Yrnuuckas, Peibunckas, TopbxoB-
ckad, YeGokcapekas, Kyiibrimesckas, Capatonckas, Cranunrpaickas), 3 Ha Kame (Kam-
cxas, Borkunckas, Hinknekamckan), CXxomHuHCKas Ha kanane Mocksa-Bonra, ITanos-
ckat Ha p. Y e u [llupoxosckas Ha Kocke. K 3ToMy e BpeMEHH CTPOMTENBCTBO THAPO-
CTaHUMA B 21 CTBOpPE 110 IKOHOMHYECKHM, COLHANBHBIM H APYTHM PHYMHAM GBUIO pH-
3HaHO HellesecoobpasurM (3 ctBopa Ha Cype, 4 — Ha Ve, no n8a Ha pekax Benas, Uyco-
Bad, Ait v BuieBa, o onHomy Ha HHsepe, Kocse, Yobe M Cepebpanke). Anamms eme 12
CTBOPOB YKa3bIBacT Ha HEleAecO00pasHOCTh CTPOMTENRCTBA B HHX B 0603puMoM Gyny-
mem ['IC ¢ noreHuuansHoit BeipaGoTkoii 8446 kBT-4 anexrposuepruun (okomno 1,7% ane-
krponorpebienns pernona). K muM otnocatea: Hinkae-Bomxckas I'3C, cTpo UTenbCTBo
KOTOPO# MOKET HaHECTH HENMOMPaBHMBii yiiep6 pHIGHBIM 3anacaM 0CeTpoBhIX Ha Kacian
H CenbCkoMy Xo3aiicTBy Bonro-Axry6urckoit noimMsi; 8 creopor Ha Oke u KinsseMe B ry-
CTOHaceNeHHbIX pailonax Mockosckoif (2 crBopa), Husxeroponcxoii (2 ctsopa), Pasanckoii
(2 crBopa), Kanyxckoif 'n Bnagumupckoit o6nacteif; omuu ctBop B BepxoBbAx Bonru u 1ga
#a p.Teepua B Teepckoit o6nacTy. B octaBumxcs 26 cTBopax MOryT ObIth ocTpoerst [C
obueft MomHOCTEIO 7765 MBT ¢ BolpaGotkoit 11065 M kBT-4 351eKTposseprun (pHo-
xenme 2). Ilate u3 Hux: [epeponokckyio, Kannuuuckyio u Crapuukyto Ha Bosire, [Tonsm-
ckyto Ha Hycosoit 1 HimkrecysHcKyio Ha Yde — HaMeqanocs oCTPOUTE B KOHIE RPOLLIO-
ro cronetHs, a ewe 12 npeanonaranock Hayars nocie 2000 roaa [0.12).

ITo coobpakeHHAM IKOHOMHMKH H OpraHusaluu paGot crpoutensctso I'DC
1eneco00pasHO BRITONHATE KacKafilaMu C IOCIEAOBATENBHEIM BHIOJIHEHUEM Off-
HOTHITHBIX pabOT HA HECKOJNBKUX FUAPOY3aX KACKaJa NOoTo4YHbIM MeTomoM. Oxn-
HaKo TPeOyeMBI€ TIPH 3TOM KAHUTAIORIOKEHUN IPEBOCXOAAT BOIMOKHOCTH JTHO-
6010 rocynapcTsa, a BBOAMMBIEC SHEPTETHYECKHE MOLIHOCTH TPYAHO 3P)EKTHBHO
ucnons3esark. Ilosromy BeiGop I'DC pas cTpourenscrBa NPOU3BOAHTCH, KaK
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[IPABIIIO, HA OCHOBAHWH CPABHEHMA HECKOJbKMX KOHKYPUPYIOIMX BAPHUAHTOB U
3aBHCHT OT MHOTMX (akTopoB. B nepByo odepeiis OT BO3MOXKHOCTH Y/OBJICTBO-
peHNs DHEPTETHUECKHX, TPRHCTIOPTHBIX WK BOJOXO3ANCTBEHHBIX norpebHOCTEH
6mKaitiX NPOMBILUIEHHBIX H HAPOJHOXO3MHCTBCHHEIX KOMILIEKCOB; IPHPOX-
HBIX YCIOBHii; S5KOHOMHUECKOH 3(pPEeKTHBHOCTH OyAylIero COOPYXEHHA; pasMe-
POB 32TOILTEHHA BOXOXPAHMIMIEM LIEHHBIX 3€ME/b; CTENCHH YAANEHHOCTH OT
MArHCTpalbHEIX nopor ¥ np. Takoi moaxon x crpoutesnsctsy ['IC 4erko mpo-
CJIEXUBAETCA B BEIIONHEHHON B XX Beke Nporpamme T'HAPOIHEPreTH4eCKOro
crpoureinscta B CCCP (npunoxenue 1).

B COBpEMEHHbIX YCIOBHSAX, B CBA3H C H3MEHEHNEM COLHATBHO-IKOHOMHE-
CKOTO CTpOs B Haweil cTpaHe, CylieCTBOBABIIMI paHee HOP;AIOK CTPOHTENLCTBA
I'SC TpebyeT KOPpPEKTHB.

Bo-niepsrix, B EBponefickoil 4acTH CTpaHB! 1ienecoofpasHo B MepBYyIo oue-
penpb CTPOMTH HAPOY3JIBI C HAaUMEHBLIEH CEGECTOHMOCTBIO JICKTPOSHEPTHH H
MMHHMYMOM 3aTOIUIEHHA MOJE3HEIX 3€MENb BOAOXPAHIWIHIIAMY, & B BOCTOYHBIX
pervonax ee — GoMbLIME U MATBIE THAPOINEKTPOCTAHLMK U 0GeCTieeHUs Jrie-
KTpodHeprueil IpEeAnpUATHi IrOPHONOOBIBAOMEH H ropuonepepabarbiBaomei
POMBILIEHHOCTH U B MECTAX BO3MO)XHOTO PaclON0XKEHHA HOBBIX IIPOMBILLIEH-
HBIX KOMILIEKCOB.

Bo-Broprix, npu BeiGope cTBopa mia 'IC, BofoxpaHuKiLe KOTOPOR pacmo-
JaraeTca Ha TePPUTOPHH HECKONBKHX 3JMMHACTPATHBHO-TEPPHTOPHATLHEIX 06~
PasoBaHmit CTpaHbl, KpaliHe BakKHO 336/1aTOBPEMEHHO BBIABJIATh HCTOUHHKH KOM-
IEHCALMM 3aTPAT Ha SKCILTYaTalMIO BOXOXPaHHIHIIA.

B yCHOBHAX PHIHOYHON IKOHOMHUKH NPU HENOCYAAPCTBEHHON HIIM CMEIIAH-
HO# COOCTBEHHOCTH HAMEUEHHOM X cTpouTenscTBy I'OC TaKMM HCTOYHHKOM MO-
IyT GHITH TONBKO HOXOAbI OT BEIPaGOTKH 3MekTpodHepruu. IlotoMy no Hasana
CTPOMTENLCTBA €& JOIDKEH GBITh COMIACOBAH BONPOC O PACPENCICHHH STHX 10~
XOIOB MEX]Ty 3aMHTEpEeCOBaHHbIMH cTopoHamMu. Hanbonee cripaBe/uIMBBIM NIpen-
CTaBJIAETCA PACIPEAEICHHE UX NPOIOPLHOHANBHO CTENCHN HCIIONB30BAaHUA MHA-
PO3MEKTPOCTAHLMEN THAPOIHEPTONOTEHUHMANA PEKH KAXAOIO M3 aJMHHHCTpa-
THBHO-TEPPHTOPHAJILHBIX 0GPa30BaHHIi C yueToM 06BeMa 3aTOIUICHUH HX 3eMENb
BOJOXpaHMIMILEM U pakTa cTpouTenscTsa [[IC. OTCYTCTBHE PELICHHMA 3TOTO BO-
npoca K Hadary crpoutesnsctsa 'OC MoxeT nopieub HeGAarONPHATHEIE NOCTEA-
CTBHA JUIfl IKCIUIyaTalHH €e.

TIpumepom moxer cryxuth HeGokcapekas ['IC Ha p. Borire MOIHOCTEIO 1404 MBT

C POEKTHO#H TOROBO# BbIPaGoTKOH MexTposHepruy 3530 M KBT-4, nocTpoeHHas B Uy-
BamuH B 86 KM HIDKe BHIKIHEMBaHES Bogoxpanwmua Kyi6emesckoit [DC. Ucnons3ye-
MbIii €10 CTATHYECKHH HAIOp COCTABMAeT 15 M, U3 KoToporo 5% mpuxomurcs Ha Pecmy6-
muxy Mapu 311 u 95% — na Hixeroponckyto o6nacts. Kak ClieiCTBHE 3TOT0 rof0Bas Bhl-
paboTxa ero snexrposnepru npu HITY na 89% ofecmeunBaeTcs 3a CHeT THAPOIHEPTOpE-
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cypcos Mapmitckoit pecry6nukn u Huskeroposickoit o6mactut # Tonsko Ha 11% — 3a cuer
HOTEHUHAIBHBIX JHEPrOPECYPCOB TyBamICKoro ydactka Bojru u Cypel .

Bomoxparuuine Yebokcapekoit ['IC, NpoTSH®eHHOCTRIO To Bonre 341 kM, 3aran-
JuBaeT 168 TeiC. ra 3eMenb M yroauit, H3 KOTOPHIX Ha Mapuiickyio Pecrry6muxy u Hioke-
TOPOLCKYK O0NACTh NPHXOINTCA COOTBETCTBEHHO OKONO 45 1 40%. B nmensx ymensme-
HUA 3aTOIUIEHHH Ha BOJOXPAHWIHILE TMOCTPOEHBI 15 HHKEHEPHBIX 3aIMT ¢ Gomee yeMm
130 kM nam6 ¥ 32 HaCOCHBIMH CTAHUMAMY. 3 HUX TONBKO 3 caMble HEGONBIIHE 3ALIHTHI
pacnionoxens: B Yysamuu (puc. 1.1).

Beenennas B nefictue B 1981 roqy, mpu Hamope B JBE TPETHHX OT CTATHYECKOTO,
Yebokcapekas I'OC yxe Gonee 20 neT HaxOAMTCA BO BpEeMEHHOM dKCIUTyaTamuy. M3-3a
BospaxxeHui Hibkeroposckoit obnactu u PecniyOnuku Mapu On  pansHeifiiee HamonHe-
HHE BOJOXPaHUNHINA NPHOCTAHOBJIECHO 110 IPHYHHE OTKa3a Buajensiues [IC koMIeHCH-
POBATh IKCINTYaTAMOHHBIE 3aTPATHI [0 HEMY. B pe3ynsTare MOCTPOCHHEIE COOPYKEHHS
THApOY3/12 HCTIONB3YIOTCA HEIPPEKTHBHO, @ HEXKCHEPHBIE 3aLHTHL TOCTENEHHO paspyliia-
10TCS BCACACTBHE BPEMEHHOTO XapakTepa KpEeIUIEHHs JaMb HHXe OTMETKH CYIRECTBYIO-
mero BogoxpaHmwinma [0.10].

1.2. Oprann3auus npoexrupoanus I'2C

Paspa6orxe npoexra mo6oit [3C npemmecTBYIOT MHOTONETHHE HHXEHED-
HBIC U3BICKAHUA B KOHKYPMPYIOIMX CTBOPaX H DIyDOKOe H3yueHMe NPHPONHBIX
YCIIOBHH CTPOHTENBCTBA: TONOIPatbUH, Fe0JIOTHH, KIIMMATa, THAPOIOFHYECKOro H
JIENOBOTO PEXHMA PEKH.

IIpu u3yseHHH PEXHMA PEKH H KIHMATa KCIOMb3yroTcs HabmoneHus -
pomereociyxGe1 PO. HHkeHepHO-TeONOrHIeCKHE U THAPOJOrHYECKHE H3bICKa-
HHA BBIIIOMHAIOTCA CNICHHMAIbHBIMU H3BICKATEIECKUMHU APTUAMH (PKCIICHULIS-
MH) [0 33J1aHUAM COOTBETCTBYIOIIHX POCKTHBIX MHCTHTYTOB. B mpouecce HH-
KEHOPHBIX M3BICKAHWA MMH JOMKHBI OHITh YCTaHOBIEHB! (QUIBTPALMOHHEIE U
(u3snxo-mMexanuueckue CBOMCTBA TOPHBIX OPOX U CTPOUTENBHBIX MATEPHAIOB,
H3MEHEHHE PACXON0B M YPOBHEH BOTOTOKA B TEUEHUE IO/Ia, JIJOBLIA K TEPMUUE-
CKHMI PeXHM PEKH, IBIKECHHE B3BEILEHHBIX W JOHHBIX HaHOCOB M mp. Hemocra-
TOYHO TINATEJLHOE BHIUIONHEHME U3BICKaHUi B cTBope Oyaymueit 'IC (ocobenuto
HHKCHEPHO-TEOIOTHYECKMX) MOMKET NOBJEYh HETaTWBHBIE MOCIEACTBHA I
CTPOUTENBCTBA THAPOY3IIa.

B npoexre Muarnuuckoit I'9C Ha p. Cymaxk momuoctsio 220 MBT npu Hamope
60 M, HarpuMep, MOCTPOSHHO B Y3KOM, Iy6rHOH Gonee 500 M, KaHEOHE ¢ KPYThIM Jle-
BbIM GOPTOM M Gollee MONOrHM, HOKPHITEIM MHOTOMETPOBBIM CIOEM JEMIOBHATBHBIX OTIIO-
JKeHHH, MPaBEIM, GbINA MPHHATA KOMIIOHOBKZ OCHOBHBIX COOpYXXEHHH ¢ BOXOCTMBHON
apoYHOMN MNOTHHOMN BLICOTOH 87 M U PacIONIOKEHHBIM B Pycie NPUILIOTHHHBIM 3HaHHEM
I'3C ua 2 arperara. YcTO#YHBOCTE HEMOBUS Ha IPABOM CKIIOHE YIUENbS [0 PE3YNETATAM
HEDKCHEPHO-T€OIOTHYECKUX M3bICKAHHH HE BLI3HIBANA COMHEHHIl PH IIPOEKTHPOBAHUH.
OnHaxo nociie paspaGoTKH KOTIOBAHa [T0X OCHOBHBIE COOPYXEHHS M NOAPE3KH HM [PABO-
0 CKJIOH2 YCTOHYHBOCTD JACTIOBHAMBHEIX OTIOKCHHH Ha HeM Bolilie 3aaHus I'3C 6pu1a Ha-
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pylIeHa H OHH Ha4aJI| CIION3aTh B PYCHO pekH. CTPOHTENBCTBO THAPOXIEKTPOCTAHIMH B
PyCIIE CTANO TEXHWIECKH CIOKHBIM U SKOHOMHYECKH HeLenecoo0pasHbIM. O}' yTBEPX-
JEHHON KOMIOHOBKH IPHILIOCH OTKa3aThes, 3xanue ['IC mepenecty Ha Aesblif beper Ha
1,7 KM BHH3 [0 TEHEHHIO PEKH C POXOAKOH K HEMY JEPHBAIHOKHOIO TORHEMA (PHC. 1.2).
CTpOHTEABCTBO THAPOY3a 6bLI0 32/1€pkaHo Ha HECKOJIBKO JIET, a CTOHMOCTD €10 CyIIecT-
BEHHO YBEJHYHIACH.

IIpoeKTHPOBaHHE PEYHBIX TMAPOIEKTPOCTaHUHHA ¥ CBA3aHHBIX ¢ HX BO3Be-
ACHHEM COOPYXEHHiT BHIIOTHAIOT B HAIIEH CTpaHe CTieUalH3HPOBAHHBIC HHCTH-
TyThl, peumyiuecrsenHo Iuaponpoext uM. C.51.Kyka n JIeHrHApONpOeKT, Bhl-
CTynamlye B KAa4ecTBE IeHEPAIbHBIX IMPOSKTHBIX OpraHmsauuil. Kamapli uz
9THX MHCTHTYTOB OCYILECTBIIMeT npoekruposanue I'IC B npenenax onpeacieH-
HOTO PETMOHA CTPaHbl, OPUEHTHPOBOYHO: ['HaponpoekT — ais EBponeickoi a-
cru u Cubupu, Jlenruaponpoext — ais Kpaiinero Cesepa, [JansHero Boctoxa u
Jarecrana Ha CesepHoM KaBkasze.

TIPOEKTHO-H3BICKATENBCK]EE HHCTHTYT JICHTHAPORPOEKT, pacionoxerH i B CaHKT-
Tetep6ypre, sensercs crapeiiiell B 061acTH THAPOCTPOUTENLCTBA IPOEKTHOH Oprayu3a-
IMeit cTpaHs! (co3nan B 20-x roqax XX seka). Tlo ero mpoexram moctpoeHs: 6omee 60 ru-
JPO3NEKTPOCTAHIIHA, B TOM YHCIIE [IEPBEHIIBI OTEUECTBEHHON rUApodHEpreTHkY ~ Bosi-
xoBckas u Jnemponckas ['3C, kpynreiinne B crpade Casno-1lymenckas u Kpacrosp-
ckast T'3C Ha Enucee; nepssie I'3C B 6acceiine AMypa — 3eiickad u Bypelickas, Ha O6u —
HoBocubupckas 1 B Boctouroit Cubupu — Yerb-Xanratickas, Mamakanckas, BuioAckue
# TensMamMckas; xackansl kpynHbiX I'OC Ha Uptsime (Byxtapmusckas, Yete-Kamenorop-
ckas i 1Uyns6unckas B Kasaxcrane), na Cymake (Qupkefickas, Muammsckas u Viprasaii-
ckas B Jlarecrane) u Ha Konsime (Konsivckas # YeTs-CpenHekaHCKas); BO3BEJCHBI KaCKa-
IB THApO3NEKTpocTanImit Ha pekax Kosae, Cyre, Boire, Kemu u Caupu B Kapenuu; Ty-
nome, Hure, Bopouseii u CepeGpsauke Ha KonscxoM HOMyOCTPOBE; Ha AJIMAATHHKS B Ka:
3axctaHe. [To MpoexTaM U ¢ TEXHHYECKOH ITOMOLBI0 JISHrUAPOMpOeKTa CTPOIICH LEIBIH
pan I'3C 3a py6esxoM, B ToM gucie bxakpa B Humuu, CanbMbIHbCA B KTae i HEKOTOPBIE
mpyrue. O BHICOKOH KBaNu(puUKALHH STOTO HHCTHTYTa TOBOPHT U TOT (KT, YTo TeXHHeC-
KHe pelIeHns B poekTax Bonxosckoit i Cupckux I'IC ety B 0cHOBY paspaGotaHHOi
COBETCKHMH T'MAPOTEXHUKAMH TEOPHH BO3BEACHHA THAPOCOOPYXeHMIl Ha clabbIX (He-
CKAmbHEIX) OCHOBAHHAX, 2 KOHCTPYKTHBHEIE pemenns coopyxenuii Casno-1llymenckoi,
Yupxeiicko#, Kpacnospexoii 1 Hexkotopeix Apyrux IOC BIIoTHYI0 NPHEIH3WIMCE K Jyd-
UM ofpa3iiaM MEPOBOTO IIOTHHOCTPOCHHA.

TIpOEKTHO-H3bICKATENLCKUI ¥ HAYTHO-MCCIENOBATENCKUE HHCTHTYT [ HAPOTIPOEKT
uM. C.5L)Kyka B MocKBe JHTebHbIH MEpHOJ ARLAICS TOJOBHOH NPOEKTHON OpraHusa-
uueit CoBerckoro Coi03a M0 H3BICKAHUAM U IPOEKTHPOBAHHIO KPYTTHBIX THAPOSHEPreTH-
YECKHX M THAPOTEXHIUECKHX OGBEKTOB H coopykeHuit. OH HMen OTHENEHHA WIH uiua-
nut B Jlenunrpane, Tamkente, Xapskose, T6uwnuch, Epesane, Baky, Anma-ATe,“KpacHo-
sipcke u KyiiGsimese. B €ro cocrap BXOAMIH TakXe HayTHO-HCCICAOBATEILCKUH cexfrop,
KOHCTPYKTOPCKO€ 60po, YIMHUCKH SKCIEPHMEHTAIBHEIH PEMOHTHO-MCXaHHYECKHH 32-
BOX, JICHHHIPaACKHI PEMOHTHO-MEXaHHUIECKHH KCIIEPUMEHTANBHLIH 32802, LleHTpars-
Has 6a3a 060pyAOBaHHA H SKCHEPHMeHTanbHas 6asa. IIo ero MpoekTaM IOCTPOEHBI HE-
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CKOJIBKO JiccATKoB KpynHbix ['DC U rugporexauyeckux oGbexroB. B MX yMcne: KaHan
Mocksa-Bonra, Bonro-Jlonckoit xanan, Bomkckuii 1 Kamckuit kackasel B cocrase 14
I'3C, 3aropckas TAJC, xackaabl rHApOdNeKTpocTaHnuil Ha Anrape (Bparckas, YcTb-
Humckas, Boryuanckas, Mipkyrckas), Ha pexax CesepHoro KaBkaza, Ha p. [layrase B
Jlaruwy, Ha p. Haprine B Kuprusuu (Toktorymbsekas u Kyprcaiickast), Ha peke Baxme (Hy-
pekckas 1 Poryackad I'OC) B TADKMKUCTaHe | T.1., a TAKOKE HENbIH PSX KPYHEIX THAPO-
TEXHHYECKHX 00BeKTOB 3a pybexoM (Accyanckas I'3C B Erunre, I'DC Harny B Adrauu-
crane, I'9C Xoabuns n Xanuta Bo BeerHame o zp.).
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Puc. 1.1. Cxema Bogoxpanunuina Yebokcapekoit [IC Ha p. Bonare ¢ pacnoioxkeRHeM
OCHOBHBIX HHXCHEPHRHIX 3aIUT CEIBXO3HH3HH H HAaCEJNEHHBIX [TYHKTOB

Puc. 1.2. Muatmackas FOC ra p. Cynak ¢ H3MeHeHHO KOMIIOHOBKO# COOpYKeHHiT
BCJICACTBHE OMON3HA HEMIOBHAJILHBIX OTIOKECHHIH Ha ﬂp3306epC)KHOM CKIIOHES:
1 — nnorHRa, 2 — BOAONPHEMHHK JEPHBALHOHHOTG TOHHENA, 3 — CTPOUTCIbHBII HOHHENL, 4 — yIOp-
Hblii KOHTp-0aHKeT npaBobepeXHOro CKNOHa, 5 — noxsonaumii Tounents k I'3C, 6 — neBobepencHblit
TPAHCTIOPTHALA TOHHENb, 7 — NPaBOGEPEXHLIH TPAHCIOPTHEIH TOHHEND, 8 — YDABHUTENBHLL pe3ep-
Byap, 9 - 3nanve '3C, 10 ~ OPY 110 kB, 11 - Bogonposox )
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Jns pyxoBoncTBa MpoeKTHHIMU paboTamu no ['OC reHNnpoeKTHPOBIIMK Ha-
3Ha4acT IMIABHOTO MHXKEHEPa NIPOEKTa — CHEHAINCTa, HMEIOUIETO ONbIT NPOeK-
THPOBAHHUA H CTPOHTENLCTBA NONOGHKIX 06bexTOB. Ha Hero Bo3naraercs oTBeT-
CTBEHHOCTH 38 KaUE€CTBO [IPOCKTA, 00eCHeYeHUE YTBEPKACHHBIX TEXHUKO-3KOHO-
MHBYECKUX NOKa3aTeNneil npyu CTPOHTENBCTBE M KoopAMHalusa paboTsl Bcex opra-
HHU3aLMH # noApa3felIeHHH HaJl OTACABPHBIMU YacTAMH NPOEKTA.

ITpoexT OCHOBHBEIX COOpPYXeHHH pa3pabaThiBaeTcs IPyNIOH CHENMaIHCTOB
fpH [IaBHOM HHDKCHEpE poekTa. [IpoeKTHpoBaHHE CHEHUaIbHbIX H BCIIOMOTa-
TeJIbHBIX COOPYKEHUIA, OpraHM3allMH CTPOHTENBCTBA U IPOH3BOACTBA paboT, pa3-
paboTKy CMET, FHAPaBIHYECKHE H CTATHYECKHE MCCIENOBAHMsA, HOTIOMHUTEIb-
Hble HHXXCHEPHbIE W3bICKAHUA M JPYTHE NIPOEKTHRIC paboTsl BHIHOIHAIOT JIO 3a-
JaHHIO TaBHOrO HEDKEHePa MPOEKTa CHEeHATH3UPOBaHHBIE OTACIBI HHCTUTYTOB
WIH [PHBJICYEHHBIE K MPOSKTHPOBAHUIO THAPOY3Ja Ha IpaBax CyOnoApAIIHKOB
CTOPOHHHE Hay4HO-KcCienoBatenbckne opranusanun (BHUMI um b.E.Beaenee-
Ba, HUC Nunponpoexta Wiy By3bI).

Bceepoccniickuit HayYHO-HCCIEAOBATENBCKHH HHCTHTYT rRApoTeXHuky HM. B.E.Be-
JeHeeBa — OMHH H3 CTapeiiInX HayIHO-HCCIICAOBATENbCKUX HHCTHTYTOB CTPaHEL, pacno-
sokeH B Caukr-TlerepOypre H ABIAETCSA rOJIOBHBIM B 00J1aCTH HAPOTEXHHYECKOTO CTPO-
ureabcTBa. Ha Hero BO3noxkeHa KOOPAMHALHA HayIHO-HCCIENOBATENLCKHX paboT, BRIMON-
HAEMBIX Pa3IMYHLEIMU HayIHBIMH H IPOSKTHEIMH OpraHH3auHaMy u By3amu. B r. Kpacho-

- sipcke, Hapee u MBaHTOpO/ie MHCTHTYT MMEET IKCIIEPHMEHTANLHEIE Ga3bl JUIA MPOBEAEHUSA

MOJENBHBIX H KPYTHOMACIITaOHBIX MCCIIENOBaHHH THAPOY3NIOB, THAPOTEXHHIECKHX CO-
OPYXKEHHMH, HX 3/IEMEHTOB W TEXHONOIMYECKHX CXeM. OCHOBHHIMH HaNpPAaBICHHAMH €ro
HEATENHHOCTH ABIMIOTCA: 0G0CHOBAHHE M ONITHMU3ANMA KOMIHOHOBOK THAPOYXIOB, HCCIIe-
JOBaHUA THAPABIMKU COOPYXEHUH, pyces ¥ akBaTOpHil (B TOM €HC]iE NMPONYCKa CTPOH-
TEeNBLHBIX PACXOIOB H NEPEKPLITHS Pycel); HCCIeA0BaHHs edoBLIX npobneM 6bedoB H co-
OpYXEHHit; HCCIICROBAHUA OCHOBAHHH (B ToM 4Mcie B 06IacTH HHXEHEPHOH IEONOrHH H
MEXaHHKH TPYHTOB) IPYHTOBBIX M IIOI3¢MHBIX COOPYXEHUH; HCCAeNOBaHHA GETOHHBIX H
Kene300eTOHHLIX COOpYXKeHHH (B ToM quciae pa3paborky B 061acTH TeXHONOrHH OeTOHA
H GeToHHBIX pabot); obecneyenne Ge30MacHOCTH T'HAPOTEXHHYECKHX COOPYKEHHH; co-~
BEpHICHCTBOBaHHE HOPMATHBHOM 6a3bl OTPaciy, T.€. pa3paboTka HOBLIX CTAHARPTOR, HOP-
MAaTHBHBIX JOKYMCHTOB H MOCOOHI k HUM Ha OCHOBE 0000MICHNA HaydIHHIX HCCIEAOBa~
HHH, IPaKTHKH NPOEKTHPOBAHHA, CTPOHTEABCTBA H IKCILTYaTallHH SHEPTETHYECKUX 00b~
ekTOB. be3 HayuHO-TeXHHYECKOH TOMOIIH 3TOr0 HHCTHTYTa B MPOLECCE NPOSKTHPOBAHHS,
CTPOHTENBCTBA MM SKCINTYaTallHH He 060II0Ch BO3BEACHHE NPAKTHICCKH HH OXHOTO TH-
JPOTEXHUYECKOTO 0GBEKTa CTPAHEI M HH OJHO CTPOMTEIBCTBO 1O POCCHHCKHM HPOEKTaM
THAPOCOOPYKEHUH 32 pyGexkom.

Hayuno-uccnenosarensckuii cexrop (HUC) N'maponpoexta um. C.A.XKyxa pacriona-
raetca B npuropoze Mockss! BOonusn Cxomuenckoit ['OC u nononsuTeNIsHO BKAIOYAET
Bonrorpanckuii 1 TOpsKOBCKHIA OTACBI HCCIEHOBAHHIA, pacnonoxenusie B Bonrorpane u
B Husxeropoznckoit obiacti. OH BBIIONHAET TEOPETHIECKHE, SKCIIEPUMEHTANBHBIE H Ha-
TYpHBIE HCCIIEAOBAHM, CBA3AHHbIE C IPOEKTHPOBAHHEM H CTPOHTENBCTBOM IHAPOTEXHH-
YecKHMX COOpypyxeHuii. B naGopatopusx, Ha NONHroHax u Ha crpoiixax HUC sexner ru-
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JpaBIHYecKHe, QUILTPAUHOHHBIC, MHAPOSHEPreTHIECKHE M CeMCMHYECKHE MCCIlenoBa-
HHS COOPYKCHHH, HCITBITAHHA THAPOMEXaHHIECKOTO, SHEPIreTHYECKOrO U 3MEKTPOTEXHH-
4eCKoro 060pyZIoBaHHsl, HCCIEAYET MPOYHOCTS U HAPSHKEHHOE COCTOSHHE KOHCTPYKIMi
noA NeHCTBHEM CTATHUECKMX M IMHAMHYECKHX Harpy3oK, HaeT OoleHKY paborsi ocHosa-
HHH, ITonéupaeT CTPOHTENBHBIE MATEPHANH, BhINTONHsACT HaO/IONeHuA 3a paboToi coopy-
JKEeHHI B HaType.

Jns onepaTHBHOIO pEUICHHA BO3HHKAIOIHX B MPOLECCe CTPOUTEILCTBA
I'AC TexHuYeCKUX BOIPOCOB, Pa3pabOTKH U MPUBA3KH K MECTHBIM YCAOBHSM OT-
JenpHBIX pabouuX yeprexkell reHepalbHBIM MPOEKTHPOBLIMKOM OPraHU3YIOTCA
Ha CTPOMTENBHEIX IUIOIAAKAX rpymnsl pabouero mpoextuposanus (I'PIT). Ha
HMX BO3JIAraeTCs TAKKe aABTOPCKMI HAN30p 33 COOIIOACHHEM MMPOEKTHLIX pelle-
HHil B XO/Ie CTPOMTENbCTBA.

B 3aBucHMOCTH OT CHOkHOCTH ['DC NpOeKTHPYIOTCA B OJHY WIM IBE CTa-
aun. Ha nepsoit cTaamu pa3pabaTeIBaloT MPOEKT OCHOBHBIX COODYXEHHH €O
CBOJIHBIM CMETHBIM PAacYeTOM M NPOEKTOM OpraHusaimu crpoutensctsa (II0C).
B mpoekTe OCHOBHBIX COOPYXKEHHI PEIIaoTCA BONPOCH BBIOOPA KOHCTPYKUMH U
KOMIIOHOBKH COOPYXEHHIf, pacyeTa HX NPOYHOCTH H YCTOMYHMBOCTH, ONPENeIsi~
10TCH 00bEMBI PaboT M TEXHHKO-OKOHOMHUUECKHE Hokaszarenu [ 3C.

Cumerryro croumocTs I'IC Ha CTafiMi MPOEKTa YCTaHABIUBAIOT [0 YKPYIl-
HEHHBIM CMETHBIM HOPMATHBAaM, MpeiicKypaHTam H aHanoraM. IIpu 3ToM cTou-
MOCTb KaXJIOTO U3 OCHOBHAIX CO@PYXXEHHI, BKIIOYaeMbIx B riasy 2 COP, onpe-
JEIAIOT pacHeToM no obseMaM paboT H YKPYHHEHHBIM HOKA3aTeNAM, 8 CTOH-
MocTh paboT NO OCTaLHBIM MiaBaM u pasgenaM COP IpUHKMAIOT B NPOLEHT-
HOM OTHONICHHH OT CyMMapHO# CTOMMOCTH riaBel 2 (mpwioxenue 11.1).

IOC spaserca BaxHEHIINM JOKyMeHTOM npoexta. OH IPU3BaH CIYXKHTH
OCHOBO# [/ IIRHUPOBAHUA H OPTaHU3aLMH BCETO KOMIUIeKca paboT 1o CTpou-
tenscrBy IIC. B HEM yCTaHARIUBAIOT: CHOCOD MPOMYCKA PACXOIOB PEKH B IIEpH-
OJ MPOM3BOJICTBA paboT B pycie, 00IIYyI0 CXEMY OpPraHM3alMH CTPOUTENBCTBA, CO-
€TaB ¥ MOIHOCTH NPEANPUATHI IPOU3BOACTBEHHOH 6a3bl, HCTOYHUKH obecrede-
HHA CTPOHTEBCTBA BCEMH BHAAMH MAaTepHaIOB U PECYPCOB, 00BEMBL H TOCIEHO0-
BaTeIbHOCTD BBINOMHEHN OCHOBHBIX U IOATOTOBUTENBHEIX paboT; METOMLI, TEM-
OBl H CPOKM IPOU3BOACTBA paboT MO BCeM 0OBEKTaM CTPOMTENCTBA; 1OTpel-
HOCTh B palOo4MX Kafpax, CTPOHTENBHOM O0OPYAOBaHHH H MATEPHATIEHBIX PECYD-
Cax; CPOKH [IOCTABKH OCHOBHOrO 00ODYJOBaHHMSA; ONTHMAJILHRIE CPOKH CTPOH-
TeJILCTBA B LIEIOM M €ro ouepesieif; CPOKM BBOJA B AeHCTBHE MPOU3BOACTBEHHBIX
MOIIHOCTEH; MIaHbl GMHAHCHPOBAHHs IIO FOJAM CTPOHMTENBCTBA U TEXHUKO-IKO-
HOMHMYECKHE IIOKA3aTe/H [10 OCHOBHBIM BHAAM PaboT H CTPOUTEIBCTBY B LENOM.

Ha propoit ctanun npoexruposadus ['3C paspabareiBarorcs pabouue uep-
TEXH ¥ CMETH K HUM. TI0 C/I0XKHBIM 0GBEKTaM BRINOIHAKOTCA HONONHUTE/ILHEIE
npopaboTKH H HCCIIENOBAIHMSA, YTOUHAIOUIHE TEXHUYECKHE PEIIeHHs [POEKTa.
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Texuuveckas JOKyMeHTauusa Bropoii craguu npoexra I'OC Brnoyaet obue u
JETATUPOBOYHBIE pabOdHe YEPTEKH O KAKAOMY 0OBEKTY THApPOY3Na, BEAOMOC-
TH CTPOUTENBHBIX U MOHTaXHBIX paboT, BEAOMOCTH MOTPEOHOCTH B CTPOUTEIIb-
HBIX MaTepHanax, KOHCTPYKUMAX U 000pYyA0BaHUH; CMEThI, COCTABIIEHHbIE HA OC-
HOBaHHH 00BEMOB paboT mo pabouuM yepTexaM H EAMHHYHBIM PACICHKAM H
YYHUTBIBAIOILME, KaK HpaBuio, (akTHUECKHE METoAbl MpPOU3BOACTBA paboT Ha
CTPOMIUIOLIA/IKE; MPOEKTH! IPOU3BOJICTBA OCHOBHBIX BHAOB pabor (ITIIP).

TITIP 06Br4HO comepikar: cTpoiireHIuian 00bekTa; rpaQ UKy BEINOIHEHHA pa-
60T 10 HeMy; rPaUKH IOCTYILIEHHS Ha OGBEKT OCHOBHBIX MATEPHATIOB, KOHCT-
pykuuit u o6opynoBaHus; rpaduky paGoOTEl OCHOBHBIX CTPOHMTEBHBIX MALIKH;
TEXHOTOTHYECKHUE KAPThI M CXEMBI BEITIONHEHMS CIOXKHBIX paboT; paGoune yepTe-
U BPEMEHHbIX 3JaHUHA H COOPYXEHUI U BHYTPHIIOCTPOEYHBIX JOPOT; MEPONPHU-
ATHA 110 TEXHHKE BE30MIaCHOCTH.

Paspaborke npoekToR 0co00 KPYMHBIX M caoxHBIX 'IC Hepeaxo mpeaiwe-
crByer coctasienune TDO — TeXHUKO-IKOHOMUUECKOro 060CHOBaHHMA NPOeKTa. B
HEeM ONpPeNeNsIOT OCHOBHBIE TapaMETPhl H OPHEHTHPOBOYHYIO CTOMMOCTB THAPO-
y3J1a, KOTopas He NOISKHUT H3MEHEHHIO Ha HOCAEAYIOUMX CTAAHAX NPOEKTHPO-
panusa. CTOMMOCTB IPOEKTHHX U H3LICKATENBCKHX PaboT MPU 3TOM B LEJIOM CO-
CTaBIAET NPUMEPHO 2,5% OT KalUTANLHBIX BIOXEHUHA MM 10 4% OT CMETHOMH
CTOUMOCTH CTPOKTENLHO-MOHTAXKHBIX paboT npoexTupyemoit I3C.

Bce paspaGorannsle npoexTsl 'C noanexar COrnacoBaHHIO H YTBEPKAe-
HHIO B YCTAHOBICHHOM mopsiake. [Ipoektsl Haubonee KPYNHBIX H BAXHBIX I
HapOJHOIO XO3sHCTBa COOpYKeHNUH (0COGEHHO NPH CTPOHTENLCTBE HX C YUacCTH-
€M KaluTaN0BIOKEHUH M3 rocOGIoMKeTa) YTBEPKAAIOTCA MOCIE MPOXOXKACHUA
axcneptu3ssl Focerpos PE CosetoM Munuctpos Poccuiickoit Qeaepauns. [1po-
€KThl POMHX THPOY3IOB MPOXOAAT BEAOMCTBEHHYIO (B TOM YHCAE, OKOJIOrMYec-
KYI0) SKCIIEPTU3Y U YTBEPKIAIOTCA BEJOMCTBAMU-3aKA3IHKAMH.

1.3. ®opmbI opranu3anuu crpouteabcrea 'IC

B cTpOHTENLCTBE PUMEHSIOT JBa CI0c00a BHIONHEHHA PaboT: X03aHCTBEH-
Hblif ¥ oapaaHsl. [Ipy x03siiCTBEHHOM CIIOCO6E CTPOUTEIILCTBO M IKCIUTYaTALIMS
obbexra OCyLIeCTBIIOTCH OAHOM opranusanyed. CTponTenpHas OpraHu3auus sB-
JIRETCS HEPEAKO BPEMEHHOM M IOC/E OKOHYaHUS CTPOHKH JHKBHaMpyercs. Kak
CIIEAICTBHE OHA €Nabo 3aMHTEPECOBaHA B Pa3BUTHH COOCTBEHHOM NMPOM3BOACTBEH-
HOJ 6a3el, B COBEPIICHCTBOBAHMH METOHOB paboT, B MOBBHIUCHMH KBANM(HKALMH
KaJpOB H HE MOXeT 06ecHeYHTh BBICOKHE MOKA34TEIH CTPOHTENLCTBA.

[Ipu mOAPAXHOM CIOCO6E IKCILLYATHPYIOLIAs OOBEKT OPraHU3aLHUS ABISCT-
sl 3aKa34MKOM, 2 CTPOALAs — noapanuuKoM. Takum pasgencHueM QyHKUHHA Ko-
CTHraloTCA: HIMPOKas CNEeLUanu3alus CTPOUTEIBHO-MOHTAXKHBIX OPraHH3aLMii,
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MOCTOAHHA% 3aHHTEPECOBAHHOCTb UX B Pa3sBHUTHH COGCTBEHHOM IIPOM3BOINCTBEH-
HoM 6a3kl, COBEPLICHCTBOBAHUM CTPOUTENLHON TEXHHKH, B Pa3paboTke u BHEI-
PEHHH NPOrPECCHBHBIX METOAOB PaloT, B HENPEPHIBHOM IOBBILIEHUH KBIH(H-
KalM¥ KaJpOoB, Ty4lIieM UCTIONb30BAHHH CTPOMTEIBHBIX MEXaHU3MOB H 060pyno-
BaHHA M, KaK clieZicTBYe, — 6osiee BEICOKHE [OKa3aTeN| IIPOU3BOICTBA.

Jlo 50-x rogos mpotwioro Beka crpourenscteo '3C B Halilei cTpaHe OCYILECTRIA-
JI0Ch HPEHMYIIECTBEHHO XO38HCTBEHHBIM criocoboM. OnHako BCeCTBHE 3HAYHTEALHOR
TPOROJLKHTENBHOCTH CTPOHTENBHOTO MUKNa Ha 'OC 1 mpakTHYeCKH MOCTOAHHOTO XapakK-
Tepa CTPOHTENBHBIX M MOHTAKHBIX KOJUIEKTHBOB, IEPEXOAUBIINX 6€3 EPEPHIBOB CO CTPO-
HTeNbeTBa ofHOH I'3C Ha ApyTyro, IpHCYIHE 3TOMY ctoco0y HEXOCTATKH MaJlo OTpaxa-
JIMCH Ha pe3yibTarax pabot. bonee Toro, Tak kak Ha CTPOUTENSX JIEXKaIa OTBETCTBEHHOCTh
33 cobmIoNCHHE CMETHOTO JIMMHTA, TO OHH OBUIH 3aHHTEPECOBAHB! BO BCCMEPHOM CHHDKe-
HHH HEMPOH3BOIMTENBHBIX 3aTpaT U3 CMET H Nepepacxoibi 1o HUM ObUIH PEIKH.

B cepenune 50-X rofoB B CBA3H C NMepexoaoM GONBINMECTRa CTPOMTENBHBIX OTpac-
neit B Hawe# cTpaHe Ha GoJjiee MPOTPECCHBHLIH MOAPARHBIA CIIOCO0 CTPOMTENLCTRA MO-
cleAHUI GbUT IPHHAT U B THAPOCTPOHTEILCTBE. B pe3ylibTaTe riipOCTPOUTENH YTPATHIH
3aHHTEPECOBAHHOCTD B CHHXXEHHH cMeTHO#H crouMoctd I'DC u B 3HaUHTENIbHOH MEPE CTH-
MYJBI U1 IOBBILIECHHA KadecTBa paboT. 3T0 MOBNEKII0 MROTOKPATHOE MPEBBIIICHHE CMET-
HOTO JIMMHTA 110 MHOT'HM CTPOMBIIMMCSH THAPOY3/IaM ¥ HAHECJIO HECOMHEHHBIH yniep6 Ka-
4eCTBY CTPOHTENLCTBA HX. B nocienHee BpeMsa HMeeT MECTO TEHICHIHA YaCTHYHOTO BO3-
POAKACHHUS XO3AHCTBEHHOIO CMOCO02 B THAPOCTPOUTENLCTBE, B YACTHOCTH, BHEIPCHHEM
METOAa CTPOHTENBCTBA IO KJTIOY».

ODyHKIHK 3aKa34uKa Ipu cTpouTenscTBe 'OC B yCIOBHAX PHIHOYHOM 3KO-
HOMHKH MOT'YT BHIIIONHATE palOHHBIE JHepreTuyeckue ynpaeneHus (AO «3Suep-
ro»), NOM4YAHEHHBIE MM JupeKuuH crposuuxcs ['OC nubo opraHu3oBaHHbIE 1A
(HHaHCUPOBAaHMA CTPOMTENLCTBA TAKUX OOBEKTOB aKUHOHEpHLlE OOINECTBa
(AO «I'3C»), a 00A3aHHOCTH HOAPAIYMKA — TEPPUTOPHANBHBIC CTPOUTENILHBIE
YIPaBIEHUS WM TPECThl, CICIMANTUIHPYIOLIUECT HA CTPOHTEIBCTBE FUAPOTEX-
HHYECKHX 0GBEKTOB.

B 006s3aHHOCTH 3aKa34yuKa BXOIUT: oOecneueHue paspaboTku U yTBEpKAe-
HUS NPOEKTHO-CMETHOM NOoKyMeHTauuu M QuHaHcHpoBaHHs PaboT MO rogam
CTPOHUTEJBCTBA, Pa3MELICHHE 3aKa30B M obecreyeHue NOCTaBKK 3aBOAAMHU-~U3r0-
TOBHMTCISIMH BCEX BHJIOB TEXHOJIIOTHYECKOTO OOOPY/IOBAHMA; CHCTEMATHIECKHUi
KOHTPOJIb 33 BHINOIHEHUEM paboT B COOTBETCTBUH C IPOEKTOM 10 0OBEMaM, CTO-
HMOCTH M Ka4€CTBY; IPUEMKA U OILIATa BRITOIHEHHBIX paboT, IPUEMKa B IKCILLY-
aTalMIO 3aKOHYEHHLIX 0GBEKTOB M KOMILIEKCOB COOPYXKEHHUI.

O0a3aHHOCTH MOAPANYMKA 3AKIIOYAIOTCA B BHIUIOJHEHMH CTPOMTEIbLHO-
MOHTaXHBIX paGOT B COOTBEICTBHU C HPOEKTOM, TEXHUYECKUMH YC/IOBHUAMH
(TY) 1 cortacoBaHHBIMH CPOKaMH; B ONPOOOBAHMHU U HCIIHITAHHYA CMOHTUPOBAH-
HOFO TEXHOJIOrHYECKOro 0OOpPYNOBaHUA H CAAYE 3aKa3YMKY ITOJHOCTBIO 3aKOH-
4EHHOTO 00BeKTa.
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CrpourensHas OpraHu3aLis, SBISICH TEHIIOAPATIUKOM, KaK IPABUIIO, IPHU-
BJIEKAET [UIA BHITOJHEHUA OTAENBHBIX BHIOB paboT CrelHain3HpOBaHHbIe Opra-
HU3auuK, pabotaronue Ha npaeax cybnoapsna. [Ipu 3ToM reHnoapsaauuK Hecer
nepes 3aKa3uyHKOM OTBETCTBEHHOCTH 32 BECh KOMILIEKC paboT, BK/IKOYas BBIION-
HSEeMBIE CYyOTIOAPATIHKOM.

B3aHMOOTHOIWEHUA MEXAY 3aKa34HKOM U MOAPATYMKOM PEMIAMEHTHPYIOT-
¢ TeHepalbHbIM AOTOBOPOM, 3aKVIIOYAEMBIM Ha BECh IEPHOI CTPOMTEIbCTBA
I'3C. K HeMy exeronHo (KpoMe 1epBOro rofa) CTOpOHaMH 3aKJIH04aloTCA AOTO-
HHTEIBHbIC COIVIAMIEHMA, KOTOPBIMH YTOUHAIOTCS NepeuHH 06heKTOB H 00BEMOB
PaGOT Ha 0YEpPEAHOM IO, CPOKH NPEACTABICHHS 3aKA3IMKOM NPOCKTHO-CMETHOM
JIOKYMEHTALMH, CPOKH IIOCTaBKH TEXHOJIOIHYECKOro 060pyIOBaHUS H APYTHe BO-
IIPOCHI IO PETYIHPOBAHKIO X04a CTPOUTEIBCTBA.

T'eHepanbHbLi JOTOBOP 'OTOBHTCS HOAPAMHUKOM. 3aKa34HK [IPH 3TOM Npen-
CTaBIACT EMY: YTBEPKICHHBIA TUTYIBHBIH CIUCOK ¢ pacrpe/ie/ieHHeM IIO FroAaM
CTPOMTELCTBA KAIBIOKeHui, 06heMOB paboT U BBOROB B JIGHCTBHE NIPOU3BOA-
CTBEHHBIX MOILIHOCTEH; [IPOEKT U CBOJHYIO cMeTy obbekra; akT 00 orBone 3e-
MeNb [Of CTPOHTENBCTBO; KaTalol eJMHHYHBIX PACLCHOK U LIEHHHKOB; BHYTPH-
NOCTPOEYHBIH TUTY/BbHBIH CHUCOK HA TIEPBBIA IO CTPOMTENLCTBA; IPAHK MO-
CTaBKH B [IEPBOM I'OJY TEXHONOTHYECKOTO 00OpYAOBaHHSA.

JoxyMeHTOM 1A GHHAHCHPOBAHHA CTPOUTENHLCTBA M PacueToB MEXAY 3a-
Ka34MKOM M MOAPAAYHKOM 33 BBINOJHEHHBIE paboTHI ABIAETCA CBOAHAsA CMETa,
YIBEpKAaeMas OZHOBPEMEHHO ¢ mpoekroM. OIuiaTta BBIIOMHEHHBIX MOAPAAYH-
KOM paboT IPOU3BOIHTCA 3aKa34HUKOM uepe3 6aHK Ha OCHOBAHUM AKTOB [IPHEMKH
3aKOHYEHHBIX paboT U 0GHEKTOB.

1.4. CTtpouTesibHbIe H MOHTaXHbIE OPraHU3alHuH
B THAPOCTPOHTEILCTBE

B crpourensctBe I'DC yyacTByIOT ABa BUAA OPraHM3aLUi: TCHIOAPATHbIC
OOLIECTPOUTEIBHBIC YIPABACHUA WIH TPECTH! H CYONIOAPAAHbIE CIICUHAIRIUPO-
BaHHbIE TPECTH WK 0ObeauHeHUS (PUPMBI).

I'ennonpanHele yApaBieHHs M TPECTHI SBIIOTCS TEPPUTOPHAIBHBIMH CTPO-
HTENBHBIMHA oprasu3anuaMy. OHH BEyT CTPOUTEILCTBO IPOMBIIILIEHHRIX, IPaX-
JAHCKUX ¥ MHAPOTEXHHYECKUX COOPYKEHUI B ONHON MU HECKONBKHX obmacTax
cTpaHhl (KaK MpaBuio, B 6acceiine kakoi-1100 KpyHHOH PEKK) U BHINIOIHAIOT BCE
BHIBI FUAPOTEXHHIECKUX H OOLIECTPOUTENBHBIX paboT (KpoMe MOHTaXa TEXHO-
norudeckoro obopynosanus). B cBoeM cocraBe OHH MOT'YT MMETh OOILECTPOH-
tensHpie (CMY, TIMK, yuacTky) 4 crenMaln3poBaHHbIE NONpA3ACIACHUA 1O
CTPOHTENBCTBY H IKCIULyaTaLiy JOPOT, TUHHIA H COOpYxeHui dHeprocHabxeHu,
TEIIOCHAKEH!s W CBA3M: OTAENBl, YIPaBIECHUA WIH KOHTOPBI MAaTEpHAjbHO-
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Texaudeckoro cHatkerus (YIITK, KMTC) u skHIHIIHO-KOMMYHAJILHOTO XO3siii-
ctBa (OKKX).

OCHOBY NpPOM3BOACTBEHHOH MOIUHOCTH TEHIOAPAMHBIX YOpPaBieHHH co-

CTaBAAIOT KaJpbl KBAIH(HUHPOBAHHBIX THApOCTpouTenel, napx o6iecTpou-
TENBHBIX MEXAHU3MOB M TPAHCIIOPTHLIX CPEACTB, COOGCTBEHHAA KUas U MPOU3-
BOJICTBeHHas Ga3a. B cocras nocnenHell 0ObIYHO BXOAAT PEMOHTHO-IKCILTyaTa-
IMOHHEIE MIPEANPUATHS CTPOMTENBHBIX MAIIUH U TPAHCHOPTA, NPEANPUSNTHS 110
NPOM3BOACTBY METAJUIOKOHCTPYKIHMH, JecoMaTepHaloB M NepEBAHHBIX KOHCT-
pyKuuit, cGopHOTO XKelle300eToHa, CTpoHMaTepUaioB H T.I. YHCIO H Xapaxrtep
CTPYKTYPHBIX MOAPA3AENECHUI M NOACOOHBIX MPEANPHATUI 3aBUCAT OT OOBEMOB
paboT, MPOM3BOACTBEHHEIX YCIIOBMH, XapakTepa U KOMIIOHOBKH COOPYXEHHH U
NPUPOAHBIX 0COOEHHOCTEH cTpoHmIomanky. HHCIIO CTPOUTENBHBIX YYACTKOB,
ABIAIOLIMXCS BeAyLleH CTPYyKTYpHOH enuHuueil Ha crpoutenscrBe I'IC, He or-
PaHHUHBAETCA U ONPENEAETCA YHUCACHHOCTIO paboyHX U NPOH3IBOACTBEHHOMH
HeoOXOMUMOCTBIO.

Crenyanu3UpoBaHHbIE TPECThl ¥ OOBEAUHEHUS ABIAIOTCH, KaK IPaBwio, 06-
mepecnyOnUKaHCKUMH U PACIONaraloTcs B KPYNHbIX ropogax. OHH BBIMIONHAIOT
paboTs! cBoero npoduns kKak Ha TEPPUTOPHE CTPaHEL, Tak H 3a pybexom. Ha ruio-
mankax crposmuxcs I'OC OHH OprasusyloT crielHaTH3UPOBaHHBIE YIIPABICHHS
WIY YHaCTKH (B 3aBHCHMOCTH OT 00beMa pabot) i paboTaioT Ha npasax cyonoups-
Ja. OCHOBY MX MPOU3BOJICTBEHHOH MOIIHOCTH COCTABLAIOT KaJphl BbICOKOKBAJIH~
(UIMPOBaHHBIX CHEHHAIHCTOB Y3KOro npoduis, cOGCTBEHHBIA MApK CIeLMaib-
HBIX MalllMH, CBOH 3aBOJBI I10 H3TOTOBJIEHHIO MEXaHH3MOB, OGOpYHOBaHHA U KOH-
CTPYKILH CBOETO MpOQUIIA, IPOEKTHBIE KOHTOPBI (MJIH HHCTHTYTHI) M IKCIIEPUMEH-
TanbHasg 6a3a. JTo NO3BOET MM ONEPATUBHO COBEPILEHCTBOBATH KOHCTPYKLMHU U
TEXHONOTHIO PaboT, CO3/1aBaTh HOBRIE foJiee IPOUIBOIUTENLHBIE MEXAHUIME] JULL
BBIIIONHEHUS CBOMX paloT ¥ HOCTUraTh Ooliee BHICOKHX, 110 CPAaBHEHHIO C 0bmwecT-
POHTEIBHBIMY OPIaHU3AIMAMY, IIPOM3BOACTBEHHBIX Moka3aTeneil. Jons yyactus
CleuUanH3UpOBaHHbIX OpraHu3auuit B obumiem oObeMe paboT MpPU BO3BEACHHU
I'SC B 3aBUCHMOCTH OT XapaKkTepa COopy»eHui cocTapiser ot 15 go 40%.

K o6mecTpoRTEIPREIM OPTaHK3aLHAM, CTIOCOOHBIM BBIIOMHATL CTPOHTENBCTBO TH-
ApOSIEKTpoCTaruKi Ha TeppHTopuH PoccHiickoit Pexepauun u 3a pybeoM, B HacTogIIEe
BpEMA OTHOCATCA:

Bpamckzaccmpoti, coopyxaroliiii THAPOIIEKTPOCTAHUHH H COMYTCTBYIOLIHE HM
KpYNHbIE IPOMBIILUICH HBIC KOMILIEKCHI B 6acceiiie peKd AHTaphl. 3THM KPYIHEHIIHM I'H-
JNPOTEXHHYECKUM KOJUTEKTHBOM MocTpoeHbl  bparckas u Yers-Unumckas I'IC ¢ Beico-
KMMH GETOHHBIMH [UIOTHHAMH, MOIIHEIC ITPOH3BOACTBEHHbIC 0a3bl, KPYIHEBIE ropola o
KpYMHEHIIHE B CTPaHe LE/UToNo3H0-6yMaKHbEIe KOMOHHATHI IIPH KaXIO# H3 HUX, a B Ha-
CTOslIlee BPeMs 3aKaHYMBAETCS CTPOMTENLCTBO YETBEPTON CTyMEHH AHTrapCcKOro Kackaaa
boryuanckoit I'3C.
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Bypesazacempoii (6uiBiumit 3esraccTpoii), moctpousiuil B Gaccefine p. Amyp 3eii-
ckyto I'OC ¢ Bricokoit 6¢TOHHOH KOHTPQOPCHOR TUIOTHHOH H B HACTOALIEE BPEMS COODY-
Jalomui Ha p. Bypee, BTOpyto aHANOrHYHYI0 THAPOIIEKTPOCTAHIHMIO — Bypeiickyro.

Buunioiieaccmpoil, OCyIIeCTBUBIINI B KpaiiHe CYPOBBIX KIMMAaTHYECKHX YCIOBHSAX
CTPOMTENLCTBO Ha peke Bumoil B Sixyruu Ha 6ase ruapoy3na ¢ KaMeHHO-3eMILTHOM ILTO-
THHOI OBYX THApOdIeKTpocTaHuuil — Bumoiickoit 'DC-1 u Bumoiickoit I'9C-2, a B Ha-
cTosdlee BpeMs 3aBeplualomii coopyxenue Bumoiickoit — ['DC-3.

Konvtmazaccmpoii, nocTpouBUIKil B yClOBHAX cypoBoro wiiMara CeBepHo#l KuMa-~
THYecKoH 30Hb KonpiMckyto I'OC ¢ BrICOKO#H KaMeHHO-3eMIIAHOH TIOTHHOH H MOA3EMHOH
THAPOMIEKTPOCTaHIMEH. B HacTosmee BpeMa OH 3aKaHYMBAET COOPYXEHHE HIDKENEXkKa~
meit Yerb-Cpeanexadckoil 'OC 1 uMeer 60raTyio epcnekTHBY THAPOSHEPTOCTPOUTENb-
crBa B Gacceiine pexu Komsimel.

Kpacnospckzacempoii, ocymecTBUBIINI CTPOUTENBCTBO ABYX KPYNMHEHIINX B CTpa-
He KpacHospckoii u Casro-lUymerckoit '3C, cooTBETCTBEHHO, C BLICOKOH IPaBUTANMOH-
HO¥ B CBEPXBBICOKO# apOYHO-TPaBHTAIMOHHON IUIOTHHAMH H TaloKe MMCIOIHH Goraryio
TIEPCTIEKTHBY CTPOMTENBCTBA THAPONEKTPOCTaHIMiA B Oacceiine Ennces.

Ceszudpocmpoii, OCYIECTBUBILHAIH CTPOUTEILCTBO LIEJIOTO PAAA JOBONLHO KPYHHBIX
rupoaiekrpoctaHuuii Ha KonsckoM nomyoctpose u B Kapenuu (8 ToM 4ucne, yRHKaIb-
Ho#t noxsemuoii Hupckoit 'DC-3) 1 akTHBHO TPONOIDKAIOIHMH OCBOEHHE GOraThiX THIPO-
9HEPrOpeCyPCOB 3THX PETHOHOB.

Cmaspononvzudpocmpoi — KpyTHeEHIIasA YHEProCTPOHTENbHAS opranu3anus Ha Ce-
BepHoM Kapka3e, akTHBHO ocBauBaromas Gorarble ruapopecypcsi 6acceiina p. Kybanu u
peruona. Ha Ky6anu 1 ee npHTokax UM TOCTPOEHB! pAJ ZOCTATO4HO KpynHeIX ['OC u ru-
IPOMETHOPATHBHBIX CHCTEM, Pa3BUTHE KOTOPHIX MPOAOIDKAETCS.

Yupxetizaccmpoil — KPYTHbIH CTPOUTENBHBIH KOIIEKTHB IO COOPYXEHHIO THAPOTEX-
Huveckux 06nexToB B PecnyOnuxe Jlarectad Ha CeBepHoM Kapkasze. MM B cnoxkreimux
TPHPOAHEIX YCJIOBHAX (TEONOTHHECKHMX M CeHCMHMYECKHX) IMOCTPOEHBl KpymHeifias B
9ToM perrone Yupkeitckas ['OC nHa p.Cysak co CBEPXBBICOKOH apOYHOil INIOTHHOM M pac-
nonoxeHHas Hiwke ee Muarnunckas I'9C ¢ aHaornyHoM IWIOTHHOH M AepPHBALIHOHHOMH
I'DC. B Hacrosuiee BpeMs 3THM KOJUIGKTHROM 3aKaHYHBACTCS COOPYXKEHHME ABYX BbILIENE-
KaIIUX CTyneHei kackana — Vpraraiickoii ['IC ¢ BRICOKOH KaMEHHO-3¢MIISTHOH INIOTHHOM
M AeppHBalHOHHOM THApodekTpocraruueii u lonarmrckoit [OC.

Bce nepeuucnednsle Bollife KOMIEKTHBHL ABAIOTCS aKIMOHEPHBIMHU o0mie-
CTBaMH, CICLIUATU3UPYIOTCA HA BO3BEACHUH I'MAPOdIEKTPOCTaHIM U THAPOTEX-
HUYECKHX COOPY)KEHHIi ¥ BBIIOJIHAIOT paboThl Ha IpaBax reHNOAPANIHKA.

K crienuanu3upoBaHHLIM CYOHOAPSAHBIM OPraHH3aLMAM, BBHIOIHSIOIIHMM
paboThL 1O CROEMY NPOQUII0 HA THAPOTEXHUYECKHUX CTPOAKAX CTPAHbI K 34 pPy-
GexoM, oTHOCATCA Bcepoccuiickue Tpects! [uapomonTax, CreuruapoInepro-
MoHTaX, [WaposnekTpomonTax, ['mapoMexanusauus U obvemunenue I'mapo-
CIELCTPO.

Tpecr Tudpomonmac 6a3upyercsa B MOCKBE H BBITOIHACT Ha BCEX CTPOALIUXCA ¥
IKCIINYaTHPYEMBIX THAPOIEKTPOCTAHUMAX CTPAHBI MOHTAXK METALIHYECKHX KOHCTPYK-
M H THAPOMEXAHHIECKOTo 06OpYROBaHuUs (3aTBOPOB H COPOYAEPKHBAMOIIMX PEIIETOK,
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3aKIaJHBIX 4YacTed WA HUX, JKCIUTYyaTalUMOHHBIX KPaHOB, THAPOMOXLEMHHKOB H Mp.),
GONBIIMHACTBO KOTOPBIX H3rOTABIMBAETCS Ha ero 3aBonax. OH xe Ha crposmmxca I'3C He-
PeIKO M3TOTaBIMBAET Ha CBOeH 6ase M MOHTHpYET MPAKTHYECKH BCE CTPOMTENLHLIE Me-
TAJUTHIECKHE H APMATYPHEIE KOHCTPYKIMH (apMOQepMbl, apMOKapKachl, apMOCETKH H TH-
KENYI0 apMaTypy), a Taloke OCYLIECTBASET MOHTaX cOOpHOro xene3obetona. Hamudue
COGCTBEHHEIX BBLICOKOIIPOH3IBOAMTEIHBIX MEXaHH3MOB M OGODYIOBAHHSA, a TakkKe MO-
GHIBHEIX BBHICOKOKBATH(HUIMUPOBAHHBIX KaAPOB MO3BOAAIOT ITOH OPraHM3AUHMH BEION-
HATH Ha CTpOHKaX CONbIIHE OObeMbl MOHTaXHBIX PaGoT B C3KATHIE CPOKH.

IIpoexTHEI HHCTHTYT 3TorO Tpecra «Moczudpocmansy BeNeT NPOCKTHPOBAHHE, a
€TI0 CHeNHATH3HPOBAHHEIE 3aBOABI H3TOTARIHBAIOT ML BCEX THAPOY3NIOB CTPAHbl META-
JINYECKHE KOHCTPYKLMH, Ta30BLIE 3aKIaiHbIE U1 3aTBOPOB, TMAPOMEXaHHYeCckoe 060py-
AoBanHe, 6ETOHOYKIaI0YHbIE H KO3JIOBHIE KPAHEIL.

Pacrionoxennsie 8 Carkr-IletepOypre tpects! Cneyzudposnepzomonmaxc (CI'IM)
u T'udpoanexmpomonmasic (T3M) IpOM3BONAT Ha BCEX CTPOAIIMXCS H IKCILTYATHPYEMBIX
I'3C crpanel MOHTaX COOTBETCTBEHHO THAPOCHIOBOTO (THAPOTYPOUH, rHApOreHeparo-
POB, HACOCOB, KOMIIDECCOPOB) M 3JIEKTPHYECKOro (TpaHC(HOpMAaTopos, BEIKTIOYATENEH,
pasbeaMHHTENeH, PaspATHHKOB) 000pYNOBaHUs, KabebHEIX CeTE H paclpeNeTHTEbHBIX
ycrpoiicre. Ha HekoTopsix cTpoiikax (Unpkeiickoit, Puwkcxoit 1 Kerymckoit I'3C ) CT'OM
BRIMOJIHAT B TOJIROM 06beMe paGoTr no Hpodwmo Fuapomonraka, a I'OM — dactHaHO
paboTHI MO CTPOHTENLHEIM JtekTpoceTsaM (Pwkckas I'IC), -

IIpousgoocmeennoe obvedunenue I'udpocneycmpoi Gasupyetca 8 MockBe U cIiend-
anH3UpyeTcs Ha CTPOMTENBCTBE MOA3EMHBIX COOPYXKEHHH, IPOM3BOACTBE OTKPHITHIX Gy-
POB3PLIBHEIX H LEMEHTAUHOHHEIX pabot, paboT 10 ycTpoHCTBY HPOTHBOGHIETPALMOH-
HbIX 3aBeC, THAPOH3O/SALHH M CBaHHBIX OCHOBAHMI, YKPEMIEHHIO TPYHTOB H BOJAONOHH-
EHHIO B KOTNOBaHaxX. B cBoeM cocTaBe OH HMeeT NPoeKTHEIH HHCTHTYT «HapocHenpo-
€KT» H HPEANpPHATHA 10 H3TOTOBICHHIO HEOOXOMUMOTo WIA BEIMOMHCHHUA paGoT ceoero
npodMIs CHeMManbHOTo 060pYAOBaHHs. AHAIOIHYHO [MIPOMOHTaXY 00beMEI BRITONHA-
eMeix I'mapocnencrpoem pabor (ocobeHHO Ha rHapay3iax ¢ nomseMusiMu I'3C) BeckMa
3HAYUTEIIBHBL.

Pacnonoxennsiit B Mockse mpecm I'udpomexanusayus 3aHAMAaeTCs. HAMBIBOM TPYH-
TOBBIX IUIOTHH H Pa3JIMIHOro pofa namb, a Taioke ROGHYEH METOXOM THAPOMEXAHH3ALHI
AeCYaHbIX U TPaBUHHO-TIECYAHBIX MATEPUANIOB U3 06BOHEHHBIX (IIPEHMYLIECTBEHHO pey-
HbIX) MeCTOpOXIcHHUH. OH HMeeT COGCTREHRYIO IPOEKTHYIO KOHTOpPY « HAPOMEXIIPOEKT»
H 32BOJIKI 110 M3TOTOBJICHUIO 3EMCHAPATOB H CIICUHAILHOrO 060PYXOBaHMSA IS BEIOIHE-
HHA paboT METOROM THAPOMEXAHH3ALMH.

L.5. Ilepuoani (3Tanbl) CTPORTEIBLCTBA FHAPOIIEKTPOCTANIMIA

Crpourenscto I'DC ocymecTsisercs, Kak IPaBHIIO, B MAJIOOCBOEHHBIX Pe-
THOHAX [IPH OTCYTCTBUM KaKOH-THOO0 XUIOH H NPOU3BOACTBEHHOM 6asnl. HecMo-
TP Ha 3T0, Ha NPAKTHKE HEOZHOKPATHO MMENIH MECTO CIIy4aH Havyalla CTPOMTEb-
crea ['3C ¢ pasBepTriBaHus pabOT HEMOCPEACTBEHHO HA OCHOBHBIX COOPYXKEHHU-
Ax 6e3 NOAroTOBKH HaIexawed 6asbl. B pe3ynsTate MPOAOIKUTENBHOCTE CTPO-
HTEeJbCTBA YBENIHIMBANIACE, 3 paOOTHI BEMHCH ¢ HH3KOH HPOU3BORHTENBHOCTRIO U
CpbIBaMH.
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B 1emsix yCTpaHeHUs YTHX HEJOCTATKOB ¥ COKPaUIeHUs NPOJOIDKUTEIBHOC-
1 crpouTtenscTsa I'IC CTPOUTENLHBIMU HOPMAMU U IPABUIaMH PEIaMEHTHPY-
€TCA BBITOJHEHHE PabOT HA TAKMX COOPYXKEHMIX B TPH NepHoaa: 1 — NOAroTOBH-
TeNbHBIN; 2 — IEPHOJ OCHOBHBIX PaboT; 3 — 3aBepuIAIOLIMI EPUOL.

Sanaueit 10020MOBUMENLHO20 NEPUOOa SBISETCA CO3JAHME HA CTPOHILIO-
I@AKe YCAOBUI IS BELTONHEHHS paboOT Ha OCHOBHBEIX COOPYKEHUAX IHApOy3na
B KpaT4aiilline CPOKH MHAYCTpHANbHEIMK MeToiaMu. K paboTam noaroroBuresb-
HOTO [IEPUOJA OTHOCAT: OCBOCHHE CTPOMAILTOMIAAKH, PACIUCTKY €€ TEPPUTOPHHU U
CHOC CTPOEHHIl; CTPOHTE/I5CTBO BHEIHUX NOJBE3AHBIX M BaXHEHIIMX BHYTpH-

| JUIOWAJOYHBIX JOPOF; COOPYXKEHHE CeTell H 0GBEKTOB JHEpPro-, BOJO-, TEILIO-

CHaGeHHs U CBA3N; CTPOUTENECTBO XKHIBIX M OOIIECTBEHHBIX 3MaHHHA 1A CTPO-
HTENLHBIX KAAPOB Ha 00beM [EePBOro 1ofia OCHOBHBIX paboT; coopykeHue npex-
PUATHI IPOM3BOACTBEHHO# 6a3b (6ETOHHOTO 1 O6OTATHTENEHOTO XO34HCTB, aB-
10623, PEMOHTHO-MEXaHHYECKUX, ONANyGOYHBIX ¥ APMATYPHBIX NPEAIIPUATHIA,

633 COOGCTREHHRBIX M CyOMOAPSAHEIX OPraHH3aUMil); OATOTOBKY CTPOUTENBHOH

OpraHH3alMH K OCHOBHBIM PaboTaM (KOMILIEKTALMIO Kaapamu pabounx u UTP,
CTPOHUTENbHBIMM MEXaHH3MaMH, TPAHCIIOPTHLIMH CPEACTBAMH) U T.A.

Ha KkpyIHBIX IHIpOY3/aX IIOArOTOBUTENbHbIC PAGOTH HEPENKO paspellaer-
S HAYMHATH O YTBEPXKAECHHA OCHOBHOTO [IPOEKTA, a Hayao paboT Ha OCHOBHBIX
COOPYXEHHSX JOMYCKAeTCs TONBKO MOCHE 3aBEPIICHHA CTPOMTENLCTBA GonbLueii
4acTH OGBEKTOB HOATOTOBHTENBHOIO IEPHOAA.

B nepuoa ocroensix pabom BXORHT: CTPOHTEABCTBO COOPYXKEHHMI 14 npo-
HYCKa pacxofoB PeKH (IIepeMbIueK TOHHENEH), COOpYKeHHe TUIOTHH, 3/[aHUH T'H-
JpPO3EKTPOCTAHIMI, BOZOCGPOCOB, BOAOIPHEMHUKOB U JPYTHX OOBEKTOB IHA-
POY3/1a C BHIIONHEHHEM 3eMISHBIX, CKAIbHBIX i GETOHHBIX paboT; MOHTAXA T'H-
JPOCHJIOBOTO, TUAPOMEXAHHYECKOTO H MIEKTPHYECKOTO 060pYyAOBaHUS; yCTPOH-
CTBO NPOTHBOQUIETPALMOHHBIX 33BEC, YKPEIUICHHS OCHOBAHMH U T.IL, & TaKKkKe
HOJIrOTOBKA JIOKA BOAOXPAHHIIHING K 3aTOIUICHHUIO.

CTpOUTeNsCTBO COOPYKEHUH UL IPONYCKA PACXOAOB PEKH IPSNCTABIIET JIO
CYLIECTBY HOATOTOBKY K BBIOJHEHHIO OCHOBHBIX PaGoT. BhIMONHSEMbIC IPH 3TOM
pabotel He TpeOyeT BHLICOKOH NOTOBHOCTH HPOU3BOACTBEHHOH 0asbl, 103TOMY 110
BPEMEHHU OHM OOBIYHO COBMEILAIOTCA C pabOTaMHU IOArOTOBUTENLHOTO IIEpHO/A.

B noaroroBUTENBHbIA NEPHOAA HEPEIKO HAYHHAIOT H HEKOTOPEIE U3 OCHOB-
HBIX paboT, He TPeOyOIMX MONHOM TOTOBHOCTH NPOM3BOACTBEHHOH 6aspl
GOBIIMX MATEPUATBHO-TEXHHUECKHX pecypcoB. K Takum pabotaM OTHOCATCA:
BBIIONHAEMbIE METOAAMH TMAPOMEXAHU3AUMH BHIEMKH M HeOOIbLINE HACKINH,
pa3paborka GeperoBbIX IPHMBIKAHHH CBEPXBBICOKHX IUIOTHH, IPOXOAKA BCIIOMO-
raTenbHbIX MOA3eMHBIX BHIPA0OTOK N HEKOTOPBIE IPYTHE.

B TeueHHe OCHOBHOTO IEPHOJA IPHUHATO BBITONHATH TONBKO T€ pabOThI, KO-

TOpble HEOOXOMUMBI /U1 BBOJA B SKCILITyaTalMI0 COOPYXEHUI NepBOH ouepenu
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(Kax NpaBWIO [IPH HANOJHEHHH BOAOXPAHUIIHINA IO NMPOMEIKYTOHHOH OTMETKH).
OtuM, Onarogaps Gonee paHHeMy Hayaly BEIPAOOTKH I'MAPOIIEKTPOCTAHLMEH
MEKTPO3HEPT UM, JOCTUTAETC CYLIECTBEHHbIH skKoHOMHUYecKkuit 3dext. On oco-
6eHHO 3aMETEH [IPH COOPYXXEHHH THAPOY310B ¢ GompmnMy o6semamu pabot. He-
peKo K MOMeHTy BBoja kpynHoil 'DC Ha NONHYI0 MOLIHOCTH 3aTparhl Ha ee
CTPOMTENHCTBO NOJHOCTHIO WM B 3HAYUTEIBHON Mepe OKYIAIOTCSA BHIPabOTKOH
3NEKTPOIHEPTHH OT IKCIULyaTaLMU 110 BpEMEHHOM CXeMeE.

OcransHas 4acTh OCHOBHLIX paboT, BMecTe ¢ paboTaMH 10 BCIIOMOrareib-
HBIM COOPYXEHUSM U 61aroyCTpoicTBY TMAPOY3/1a, BHINOIHAETCA Ha 3aBeplLalo-
IIEM JTalle CTPOUTENLCTBA — IIOCHE ITYCKA NEPBLIX (IIEPBOT0) arperarTos.

I'padruo Tenpux OcumoBuy (1869-1949) — Brigaiomuics
POCCHIfCKHI THAPOCTPOUTENb H THAPOIHEPIECTHK, YYACTHHK
paspaborxu wiana FODJIPO. ABTOp NpOEKTOB H PYKOBOIM-
TeJb CTPOUTENBCTBA MEPBLIX OTEYESCTBEHHBIX THAPOIIEKTPOC-
TaHuui — Bomxosckoii 1 Huxre-Cerpckoit. OHH U3 OCHOBa-
Tene OTeyecTBEHHOH IIKOMBI TMAPOCTPOHTENTBA. BocnuTan

MHOTOYHCIIEHHYIO TPYIIIy PYKOBOXHUTENEH M'HAPOTEXHUUECKHX
CTPOEK CTpaHHI

Buurep Anexcanap Bacuibesuy (1878-1958) — Brimaro-
WHHCS THAPOCTPOHTENb M OPraHH3aTop SHEPreTHUECKOro
CTPOUTENBCTBA, ONUH H3 CO3aTeliell OTEYECTBCHHOH MIKOJIBI
THAPOCTPOUTENLCTBA, YHacTHHK paspaborku miuana ['OJJIPO.
Hayanenuk crpoutenscrsa Juenposckoit I'3C. B 30-40 T —
3aM. HapKOMa TAXKEJIOH NMPOMBILILICHHOCTH, PYKOBOOWI BCEM
IHEPTeTHYECKHM CTPOHTENHCTBOM CTPaHbI
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nasa 2. KOMIIOHOBKA COOPYXXEHHUH
Y OPTAHM3ALIAS CTPOUTEJLCTBA THAPOY3JIA

2.1. KOMIOHOBKH THAPOY3JIOB [0 NPOM3BOACTBY paboT

B oTIMuME OT IPOMBIILIEHHOTO M IPOKAGHCKOrO CTPOUTEIBCTBA B HAPO-
rexHUKe KOMIIOHOBKA THAPOY3Na, KOHCTPYKUHMS COOPYXKCHHH W OpraHM3als
CTPOHTENBCTBA HEPA3PHIBHO CBA3AHBI. KOMIOHOBKA H KOHCTPYKL(HA COOPYXEHHi
ompe/ieNsieT BCE CTOPOHBI OPraHM3al|K CTPOUTENLCTBA THAPOY3/a: CXEMY IMpo-
[LycKa PacXo/IoB, OC/EA0BATEIbHOCT BOSBE/ICHHA COOpYXeHHIA, paCIIONOKEHHE
¥ XapaKTep CTPOMTENBHOTO XO03fHCTBA, TeHEPAIbHYIO MEXAHM3aLMIO, METOMBI
npousBoACTBa paboT U T.A. B OTIENBHBIX XKe CIlyHasX, HaoG0poT, MPOU3BOACT-
BEHHBIE (PAKTOPHI IIPEAONPEACIAIOT KOMIIOHOBKY M KOHCTPYKIIHIO COOPY/KEHHH.

Ha Byxrapmunckoii I'9C, Hampumep, ¢ HeNsI0 [IpHGMIKeHHsA KOTIOBAHa TEPBO
ouepéH K MOTBEIHEIM JIOPOTaM, TIPOM3BOACTBEHHOI Gase U MOCeNKy crpouTenei 3anpo-
EKTHpOBaHHAA Y JIEBOTO Gepera BONOCIHBHAA IUIOTHHA GbUTa MepeMelleHa Ha NpaBblii, a
sparpe I'DC (HeCMOTpPA Ha YCIIOXKHEHHE TIOAXOJ0B K HeMy) CIBHHYTO K JieBoMy Gepery
(puc. 2.1).

Ipu BriGope cTBOpa MHaTIMHCKO#H ['C apouHyo IUIOTHHY 1O KOHCIPYKTHBHBIM CO-
OBpakeHHAM CIIETOBATIO OB PACTIONOXHTL B y3KO# acTH yuesbs (oM. puc 1.2). Ilo ycnosH-
sIM OpraHM3aLIH paboT, OXHAKO, PENOTICHHE 6BU10 OTaHO GoJlee IMHPOKOH YaCTH YILeNbs,
O3BOJIABLIICH BLITONHUTE HOPMATbHEIE IOAXOMbI KO BCEM COOPY’KEHHAM THAPOYy3IA.

Ha Ynpkeiickoit ['DC BcieAcTBHE OTCYTCTRBUSA Y THAPOCTPOHTENEH OIbITa CTPOH-
TeNBCTBA KPYIMHBIX HOX3EMHBIX COOPYKEHHH BMECTO MNMEPBOHATAILHO HaMeuaBlIerocs
[I0J3eMHOTO 31aHHS CHAPO3JIEKTPOCTaHIHH (PHC. 2.2) 6BUIO MOCTPOEHO OTKPBITOE MpH-
ILIOTMHHOE CO CIBOEHHBIMH M3-32 HEJOCTATOYHOH LIMPHHBI YIIENbA arperarami (puc.
2.18 1 2.19).

Ha Toxrorynsckoit T'OC na p.HapsIH ¢ [UIOTHHO# BLICOTOM 215 M ¥ JUTHHO# 1o rpe6-
Hio 300 M, HOCTPOCHHO# B RTyGOKOM yIllenbe B paHoHe ¢ neBITHOANIBHOM ceficMUKOH,
TIPMMEHEHUE HOBOH JUIA TOTO BPEMEHH TEXHONOIHH OC/IOHHOTO GEeTOHUpOBaHHUS (OCBO-
eHHON paHee Ha UTANBAHCKOH IUIOTHHE Auprie Jixepa) B 3HaYHTCIBHON Mepe 00yC/IOBH-
710 IPHHATHE BMeCTO OOBIMHOM U4 Y3KOTO CTBOP2 apOYHOM IOTHHBI KOMITOHOBKH C Mac-
CHBHOI TPaBHTAIMOHHOH TUTOTHHOM.

Haubonpliee BIUSHAE Ha KOMIIOHOBKY COOPY)KEHHIA FHAPOY3/1a OKa3bIBALOT:

TPUPOJHBIE YCIOBHA CTPOHILIOMIA/KH: tonorpadHs M TeoIOrus CTBOpA
(UIMpHHA PyCIIa, FEOIOTHYeCKOe CTPOSHHE €ro JIoXa Geperos), THAPOIOTHA pe-
KM (Pacxozbl, XapaKkTep CTOKa, pasMephl NOJIOBOJAMI, 44CTOTa U MHOIOBOAHOCTD
JOMIEBLIX IABOAKOB), KIMMAT PaHOHa CTPOUTENLCTEA H HaTM4YMe MECTHBIX Ma-
TEpHAIOB;

KOHCTPYKIIMS OCHOBHBIX COODYXEHHIA, 0cOGEHHO PYCIOBOH ILIOTHHBL, 312~

HHA I‘HI[pOI)JICKTpOCTaHL[P[H M 3KCILIYaTallMOHHOIO Boz(006poca;
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opraHuzatius paboT Ha OCHOBHBIX COOPYXEHHSIX rHpoy3ia (0coGeHHO cxe-
Ma [IPOMYCKa CTPOMTENBHBIX PACXO/I0B), PACHIONOKEHHE POU3BOACTBEHHOM Ga-
3bl, IOCENKA U JOPOTL:

RN
\\\\\/

Puc. 2.2. Bapuant xomnoHoski Yupkeiickoit ['DC ¢ mogzeMHbIM
MAIIHHHBIM 33J10M
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KomnoHoBKy npu npoextupoBadus ['IC 06RIYHO CBA3BIBAIOT C HAIOPOM Ha
coopyxeHnus. ['uApoy3nsl no 3ToMy napaMeTpy JeJAT Ha JBa BHAA: Ha HU3KO- H
CpeHEHANIOPHEBIE U Ha BHICOKOHANOPHBIE. Takoe JefeHue ONpenenseT NojoxKe-
uue 31anma 'OC B HaNnOpHOM (DPOHTE U €TI0 KOHCTPYKIIHIO, HO MAJIO YTO FOBOPUT
0 XapaKrepe OCTANBHBIX COOPYKEHUH.

ITosTomy npencraBnsierca nemecoobpazHrM (0coGeHHO s o0ydeHus Ha-
YUHAIOIHUX THJPOTEXHHUKOB) CBECTH MHOXECTBO KOMIIOHOBOK IMOCTPOEHHBIX I'H-
JApOY3/IOB K NATH NPHHUHMIHANFHBIM KOMIIGHOBOYHBIM CXEMaM, ITOJHOCTBIO Xa-
PAKTEPH3YIOIIMM XapaKTep THAPOy3/Ia:

TUAPOY3IIBl C PYCIOBHIMH THAPOINIEKTPOCTAHLMAMU U 3€MJIAHBIMU IUIOTH-
HaMy;

CHAPOY3NIBL ¢ GETOHHBIMM IUTOTHHAMH H NPUIUIOTHHHBIMH 31aHUAMHM 1"3('3;

THAPOY3IIbI C FPYHTOBBIMM IUIOTHHAMH U GeperoBbiMH 3aanuamu [IC;

THAPOY3IBL B Y3KHX CTBOPax,

JEepHBALMOHHbIE THAPOY3TIbL.

B nepsyio rpyniy BXORAT HM3KO- H cpeaHeHaropsble I'OC Ha paBHHHHBIX
peKax, BO BTOpYIO, TPEThIO H YETBEPTYIO — CPE[HE- M BHICOKOHAIIOPHBIE THAPOY3-
JIbl HA PABHUHHBIX ¥ FOPHBIX BOAOTOKAX, a '3C HATOMH Irpynmsl B 3aBUCUMOCTH
OT XapaKTepa PEKU MOT'YT HMETh KaK HU3KHUE, TaK ¥ CBEPXBBICOKHE HalOphI.

B caMocTOATEIbHYIO WECTYIO IPYNIY ClleAYeT BhIICAUTh KOMIOHOBKY THJ-
POY3/10B C IIOTHHAMH M3 YKATAHHOIO GeTOHa, KOTOpad BO MHOIOM IIOBTOpAET
KOMIIOHOBKY THAPOY3JIOB C IPYHTOBBIMHU IUIOTHHAMH H GeperossiMu I'OC, Tak
KaK TOJBKO TaKHe KOMIIOHOBKM NO3BONAIOT NONYYaTh MAKCHMAJIBHBIA 3KOHOMH-
9ecKuii ¥ IPOH3BOACTBEHHB1H () PEKT OT IPUMEHEHHS ITOH MPOTPECCHBHOI TeX-
HOJIOTHH.

JU1s ka0 H3 3THX KOMIOHOBOYHBIX CX€M XapaKTEPHBI CBOH KOHCTPYKLUH
OCHOBHBIX COOPYKEHHMIA, OUEPERHOCTH BO3BEACHHS HX, IPHHIMIIEI OPraHU3alH
CTPOMTENBCTBA H METO/BL MPOM3BOACTBA BaXKHEHIIKX BUROB pabot (0coGeHHO 36~
MENbHO-CKAIBHBIX U GETOHHBIX).

2.2. T'napoy3asl ¢ pyciaobiMu I'DC # 3eMASSHBIMH INIOTHHAMHU

T'Mapoy3iie! 3TOT0 TUIA CTPOAT HA PABHHHHBIX PEKAX ¢ OTHOCHTEIBHO HEBBI-
COKHMH OeperaMH U pycCJIOM, CIIOKEHHBIMH MATKHMH (HECKAJILHBIMH) IIOPOAAMH.
Jlnd Takux TUAPOY3IOB XapaKTEPHO NMPHMEHEHHE 3eMIIAHLIX [LIOTHH, BO3BORH-
MBbIX KaK NPaBHJIO C MOMOMIBIO I'MAPOMEXaHU3alUH, GETOHHBIX BOAOCIMBHBIX
IUIOTHH ¥ BXOIALIMX B HanopHbIA ¢ponT 3nauuii I'3C pycnosoro tumna. [ocnen-
HHME 9acTO BBHINOJNHAIOT COBMELICHHLIMU C BONOCIMBHON NIOTHHOH WM C JOH-
HuiMH BoftocOpocamu. Ha CyIoXOfHbIX pexax B COCTAB COOPYXEHHUIt TakuX ruj-
POY3J10B, KaK MpPaBWIO, BXOOHT 1LUNIO3 ¢ MOAXOAHBIMU KAHAJIAMH M ABAHIIOPTOM.
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Hanopssle coopyxeHUs TAKUX MHAPOY3NOB OOHIYHO UMEIOT PaCILIACTaHHBIH
npo¢wis ¢ MOHYPOM B BepxHeM Obede, Bonoboem u pucbepmoii B HyxHeM. B 3a-
BHCHUMOCTH OT TONOrpaduy CTBOPA OHU BBIIOJHAIOTCS € MOHMEHHON MK pyCIO-
BOH KOMIIOHOBKOH.

Ilpu noliMeHHOH KOMIIOHOBKE GETOHHBIE COOPYXEHHS THAPOY3JIa pa3MelLa-
I0T Ha He3aTOILULIEMBIX B MEXKEHb OTMETKAX IOHMBI PEKH U BO3BOIAT HACYXO HIIH
IOK 3aIUUTOH He CTECHAIOIHX pycio nepemsiuek. Kotnosansl I'2C 1 Bogocus-
HOH IIOTHHEI, TOABOAAIIHN H OTBOAAIIMI KaHaNb! BRIIONHSIOT IOA 3aHUTOH Lie-
JIMKOB HJIM HE3HAYMTEIBHO CTECHSAIOIIMX PYCJIO HEBBICOKUX IMEPEMBIYEK, KOTO-
pble Iocie BO3BEJICHHA GETOHHEIX COOpYKeHHH pa3buparot. ITo roToBHOCTH CoO-
opyxeHuil B 00beMe OIH3KOM K IMPOEKTHOMY, PeKy HMEePEKPHIBAIOT OaHKETOM, a
3aTeM NOA €TI0 3aIUTON — PYCIIOBOH 3eMIISHO IUIOTHHOM, BO3BOIUMON HAMEIBOM
HJIH OTCHIIIKO} rpyHTa B BoAy Oe3 yCTpOHCTBa AJI Hee KOLIOBaHa. PedHOH OTOK
HaNpaBIAIOT CHayala 4epe3 HeJOCTPOSHHYIO BONOCIMBHYIO ILIOTHHY, a Iocje
3aBeplleHHs paboT 110 Hell H HalOJHeHUs BOXOXpaHUIKIa — Ha TypOunsl I'OC.

IIpn pycnoBoit KOMIIOHOBKE BHAYaJIE YaCTh PYCJ/Ia PEKU BHINOPaXHBAIOT Ile-
peMblukaMi. B o6pa3oBaBlIieMcs KOTJIOBaHe BO3BOAAT BCe OETOHHBIE COOPYXe-
HuA B 00beMe, 61M3KOM K TPOEKTHOMY. Peka B 3T0 BpeMsl TeueT 0 CTECHEHHOMY
pycay. Iocine GeTOHHPOBaHUA COOPYXKEHHH BEPXOBYIO M HH30BYIO IEPEMBIYKH
pasbupaior. IToTok NepermouaoT Ha HEJOCTPOEHHBIE COOPYMHEHHS, a cBOOOX-
HYIO 4aCTb pycJia ITEPeKpBIBAIOT KaMeHHbIM OaHketoM. [loa 3amuToif H6aHKeTa
(aHanOrUYHO MOHMEHHOH KOMIIOHOBKE) BO3BOASAT PYCIIOBYIO IUIOTHHY (Kak rmpa-
BWJIO ITyTEM HaMbIBa €€ CPEACTBAMH THAPOMEXaHM3AUUH) H HANPAB/AOT NOTOK
Ha Typ6unst ['OC.

BeTOHHbIE COOPYKEHUA PABHHHHBIX THAPOY3IIOB B [IOCHEIHEM CIIy4ae CTpe-
MATCS pacHojiarars y OOHOro 6epera, 4To6b1 00ecneyuTh BO3MOXHOCTH HPOILyC-
Ka CTPOMTENBHBIX PacXolOB B OAHY OYEPEAb U CO3NAHHSA SHMHOIO LEHTPAIH30-
BaHHOI'O CTPOUTENBHOrO X034iicTBa. IIpH pacnoaokeHHH GETOHHBIX COOPYKEHHUH
y pasHbIX OeperoB NPUXOOUTCA IPAKTHUYECKH OJHOBPEMEHHO BECTH PaboTHI B
IBYX KOTJIOBaHaX, a 00BEKTH! POM3BOACTBEHHOH 6235l pacmonarars 1o 06ouM Oe-
peraM, mepexolis K JeLIeHTPaIH30BaHHOM CXeMe OpraHHM3alMi CTPOHILIOIAIKY.

Ha puc. 2.3 npencraenena Yebokcapckas I'9C Ha p. Boire ¢ pycnoBoif KOMIOHOB-
Koit 6eToHHBIX coopyxenuil. Ee 3panue I'3C umeer 18 TypOuH u MOCTOAHHBIE ITyOHHHbIE
BOZOCOPOCEH, 06eCTIeYHBAIOIINE BMECTE C BOXOCIMBHOH IIOTHHOMN MPOITYCK MOIOBOIbSA C
pacxozoM 110 48000 m3/cex. BogocnuBHas IWIOTHHA BKIIOYACT BCETO 6 MPoNeToB mo 20 M
M pacCYMTaHa Ha Mpomyck pacxoza 14000 M3/cex. B cocTaB rupoy3iia BXOLAT TAKKE Ha-
MBIBHBIE PYCNIOBas U MOMMEHHas IUTOTHHBI M CYTOXONHBIH LLTIO3 C MOTXOAHBIMU KaHATa-
MH U aBaHIOpToM. Bce GeToHHbIE COOPYXEHHA PacloNokeHs! ¥ mpasoro Gepera. 310 mo3-
BOJIWIO BO3BECTH HX B OJHOM KOTJIOBaHE NPOTKEHHOCTHIO MOnepek peku okojio 900 M u
pa3MecTUTh Bce 00bEKThI TPOM3BOACTBEHHOH 6a3bl M Iocenka Ha rpaBoM Oepery. s obec-
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Puc. 2.3. Uebokcapckas I'OC na p.Bonre:
a — KOMIIOHOBKA COOPYKeHNH, 6 ~ paspes no 3nanuio [OC; 1 - 3nanme T'OC, 2 — Bonoc/IHBHAA ILIOTH-
Ha, 3 — CYIOXOMHBII ULTIO3, 4 K 5 — NOAXOAHBIC KaHalbl, 6 — pycIOBas 3eMILHAA IUIOTHHA, 7 — NOAMEH-
Had 3EMIAHAA TIOTHHA, 8 — TEPEMBIYKH KOTIOBaHa GETOHHBIX COOPYHEHHH, 9 — pacHIMpeHHe CYROBOrO
xoza, 10 - Bogochpoc, 11 - asromobunibHas nopora

Puc. 2.4. Crpourtenscetso Yebokcapekoit [IC. Bua Ha komiosaH ¢ npasoro Gepera
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MeYCHUA HOPMAJTLHOTO CYAOXOACTBA B IIEPHOM CTPOUTENBCTBA PYCIO PEKH GbUIO pacuiHpe-
HO Ha 150 M TyTeM pa3paboTKH MecyaHbIX TPYHTOB JIEBOTO Oepera CpejicTBaMM THAPOMEXA-
Huzaund. Opranusanns GeTOHHBIX paboT B KoTIoBaHe 510 ['DC nokasaHa Ha puc. 2.4.

Ha puc. 2.5. uzobpaxkena UeanbkoBckas ['C Ha p. Bonre MomHocTsio 30 MBT ¢
HOHMCHHOH KOMMOHOBKOH CoOpy:KeHHMi. Bce GETOHHBIE COOPYKEHUS €€ PacIONOKEHBI
BHE pycna pekn. 3aanue 'OC pycnoBoro THma, BKIIIOYAIOMIEE JBa arperaTHbIX Onoka
MOHTaXHYIO IUIOIAKY, U BOXOCIHABHAS IJIOTHHA U3 8 nponeros o 20 M obiwuei AIMHOM
256 M ¢ YeTBIPEMS IOHHBIMH BOZOCOPOCAMHU I NPOIYCKa CTPOHTENbLHBIX PACKXOHOB MO-
CTPOCHBI Ha NIeBOOEpEKHOH ToliMe MoJ 3alHTOR HEBBICOKHX He CTECHSAIOMIMX PYCro pe-
KH MepeMBIYEK, 2 ONHOKAMEPHBIH CYIOXORHBIH LILTIO3 — HA IpaBoM Oepery B IepUBaIHOH-
HOM KaHasie. Pycio pexs mepekphITo HaMbIBHOH 3eMJIAHOM ILIOTHHOM BBICOTOH 24 M.

.
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Puc. 2.5. HBanskoBckas I'SC Ha p. Bonre ¢ moiiMeHHOM KOMIOHOBKOM COOPYKEHHIA:
1 — ananme I'OC, 2 - BonociaMBHas INOTHHA, 3 — PycnoBas 3eMisHad IUIOTHHA, 4 — MONBOAAILMIA
kaHan I'9C, 5 ~ cynoxoaubiii kanan, 6 — wmo3s, 7 — OPY, 8 — oTBonsAwmii KaHax

Ha puc 2.6. npuBeneHa kommnoHoBka CaparoBekoit ['9C Ha p. Boire MOImHOCTBIO
1360 MBT ¢ BEIpaGoTkoii 5400 MyH KBT-4 37€KTPO3HEPTHH HPH MAKCHMAILHOM Harope
15 M. B cocTas ee coopyxeHuil BXOIAT: 30aHHe THAPOIEKTPOCTRHIUH, PHIOOIONbEMHHK,
pycnosas 3eMIIHas HaAMBIBHAA INIOTHHA JnuHOH 840 M U BeICOTO# 10 40 M ¢ IHpCcOM U
IUTOIAAKaMHM OTKPBITHIX PacHpPERyCTPOMCTE, CONPATAIOIME HOAMOPHbIE CTEHKH, JIEBOGe-
pexHas naM0Ga M CYROXOMHBIH OJHOCTYICHUATEIH ABYXHHTOYHBIN UUTIO3 C HOZXOMHBIMH
xaHanamu. 3nanne I'9C, coBMeIMEHHOE ¢ HATOPHEIMY BOAOCOPOCHRIMH TaJlepesiMH, UMe-
€T uTHHY 990 M 1 BKIIOYaeT 22 aTperaTHbIX CEKIHH H ABA YCTOS, HCITOB3YeMBIX ITOX MOH-
TaXHble IOMaAKH. B Gnoke mpaBobepexxHOR MOHTaXKHOM IUIOLIAKH PAaCIIONONKEH KOH-
TelHepHbIH pribonoxbeMHHK. B arperatusix cexumsax I'3C umeercd o 2 HANOPHEIX BO-
Hocbpoca, a B 6110kax MOHTAXHKIX IIOIIANOK BRITONHEHO 7 BogocGpocos. B 21 cekimu
3aaaus I'3C ycTaHOBICHBI 110 OAHOMY BEPTHKAJIBHOMY ATPEraty ¢ NOBOPOTHO-IOTACTHBI-
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mu TypOHHaMH ¢ pabodnm konecoM 10,3 M, a B 0OAHOH CEKUMH — ABa TOPH3OHTANbHBIX Kall-
CyNbHBIX arperara ¢ paGounm konecom 7,5 M. s obecniederus yCTOAIHBOCTH M YIUTH-
HeHHsd IyTH QuisTpauny 3xanue I'DC umeeT KecTkuit aHKepHBIH TOHYp JUTHHOH 35 M.
Bce GeToHHBIE COOpYKEHHS THAPOY3Nia PaciloNoXeHkl BRE Pyclla peKH Ha Jiepobe-
peXHOI TTOHME H COOPYXATHCh O 3aUHUTOH HE3HAYHTENBLHO CTECHABIUMX PYC/IO PeKH
HepeMBIYeK C LIMPOKMM IMPHMCHEHHEM COOPHEIX KpYMHOPAa3MEPHBIX KeNe306eTOHHBIX
6710K0B BecOM 0 185 T, H3rOTORNABLIMXCSA ¥ MOHTHPOBABUIMXCA TOTOYHEIM CIIOCOOOM.

Jist ruapoy3ia08 ¢ paBHHHHONW M NMOHMEHHOH KOMITOHOBKAMH XapaKTEPHHI:
AEPEKPLITHE PYCIa PEKH NPH BBICOKOH TOTOBHOCTH OETOHHEIX COOpPYMEHUH,

R
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Puc. 2.6. Caparosckas [OC ua p. Bonre ¢ noiiMeHHO# KOMITOHOBKO# GETOHHEBIX
COOPYXEHHIA:

1 — 3ganne ['OC, 2 — pycnosas semisHas mwiotusa, 3 — OPY 500 u 200 xB, 4 — nepobepexHas
nam6a, 5 — BepXOBOi K HH30BOMH CYIOXOHbIE KaHAIbI, 6 — LLTIO3b

6onbLIHe 0OBEMBI 3eMIAHBIX H GETOHHBIX paboT, LIHPOKOE HCIIONL30BAHUE IHIl-
POMeXaHU3ALNY [PH BEITIOTHEHHU HAchINeH U KOTIOBaHOB, IPMMEHEHHUE HAMBIB-
HBIX M IIITYHTOBBIX NEPEMBIUEK, OCYHIEHUE KOTIOBAaHOB METO/IOM IPYHTOBOIO BO-
JOIOHMKEHHS, BHIIOIHEHHE GETOHHBIX paboT NPEUMYIUECTBEHHO GailleHHBIMH
KPaHaMH CO JHA PEKH C NEPECTAHOBKON HX IPH 3aTOILIEHHH KOTIOBAHA HA ObId-
KH HwkHero 6seda I'IC (06b1MHO Ha YPOBEHD II0JIa MAIIMHHOTO 341a)

To TakuM KOMIIOHOBOYHBIM CXEMaM OCYIIECTBIEHO CTPOHMTEILCTBO 06OJb-
IIMHCTBA THAPOy3ioB B Esponeiickoil uactu OsiButero CCCP, B ToM uncie Bon-
ro-Kamckoro u JHenposckoro kackanos, a taioke Hosocubupcxoit I'OC Ha
p. O6u.
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2.3. 'uapoy3nsl ¢ 6e TOHHLIMH NIOTHHAMH
H npunaoTHHHbIMH ['IC

Jlig THAPOY3JIOB 3TOTO TUMNA XapaKTepHa PycCJIOBas KOMIIOHOBKA COOPYXKe-
Hui. Pycno pekn Iipu 3ToM 00bIYHO NEpEKPBIBAIOT BRICOKOH OETOHHOM, a Gepero-
Bbl€ YYaCTKHU — HEPEJKO KaMEHHO-3eMIIIHBIME IUIOTHHAMHU. YacTs pyclioBoH u1o-
THHBI OOBIYHO BBIIOJIHAIOT BOAOCIHBHON. 3/1aHue THAPOIIEKTPOCTaHIMH — Oe3-
HaIlopHOE H pacronaraercs B HikHeM 6pede 3a cTaHIHOHHOM I0TUHOU. OT Bo-
JIOCIHMBHOH IUIOTHHBI OHO 0OLIYHO oTAensercsd GeToHHBIM ycToeM. Bony k Typ-
OMHaM [OJBOJAT 10 HAIIOPHBIM BOMOBOAAM, IPONOKEHHEIM TH00 B MacCUBE ILTO-
THHBI, MO0 1O ee HU30BOI IPaHH.

Ha puc 2.7 u 2.8 npexcrasineHa Byxrapmusckas '9C na p.Mprsime MomHroCTEIO
675 MBT c HamopoM 67M B cocrtase 3ganusa I'DC Ha 9 arperaros, nmpasobGepexHoi U ne-
BOOEPEKHON TTyXHX, CTAHIHOHHOK X BOJOCITHBHOM GeTOHHBIX IPABUTAMOHHEIX IUIOTHH,
Pa3HENBHOTO YCTOA H YETHIPEXKaMEPHOTO 033, OCOB6EHHOCTHIO KOMIIOHOBKH 3T0# '3C
ABIIsIETCA pacnofokeHue 30aaus 'OC B oraaneHnu ot mpasoro 6epera, o KOTOPOMY Ipo-
JIOXEHBI BCE BHEIIHHE H BHYTPEHHHE TPAHCIIOPTHbIE KOMMYHHKAIMH CTPOHIUIOMANKH, H
YCTpOHCTBO [UIA BhE3a B MALIMHHBIN 3aJT KEIE3HOXOPOKHOTO H aBTOXOPOKHOTO MOCTOB
1o Obr4KaM HIDKHETO 6beda BOOOCIHBHON MNOTHHEL

B nmpoexraom 3aganuu 3Ta ['OC 6pUia 3ampoeKTHPOBaHA C TPEXMPOIETHOHR BOXO-
CIIMBHOM IUIOTHHOH y jeBoro 6epera W rHAPO3NEKTPOCTAHIHMEH, HEIIOCPENCTBERRO NPH-
MbiKaroiel K rpaBomy. [Ipomyck CTPOHTEIbHBIX PacXOZOB MPH OTHOCHTEIBHO HEIUHPO-
koM pycie (okono 200 M) HameHaICA 10 CTPOHTENBHBIM TOHHEAM, IIPOXOXUBIIHM B Mac-
CHBE KpyTOTo JIeBOTO 6epera. Bepxosas mepeMsIuka PH 3TOM HMMeNa BHICOTY OKOJIO 40 M.
ITpu paccMoTpernH npoekTa B [MaBrugposHeprocTpoe, OAHAKO, [0 HACTOAHHIO CTPOMTE-
ae#t (He HMEBIIHX OMbITa IIPOXOAKH TOHREJCH H TONBKO YTO YCICHUIHO 3aKOHYHBIIHX BO3-
BelcHHe HIDKHEH cTyneny HpTrimckoro kackaga — Yerb-Kameroropekoit 'OC ¢ nmpormyc-
KOM pacXoHOB CEKLIHOHHPOBAaHHEM pyciia) OBUIO MPHHATO pemEHHe 00 OCYLIEeCTBICHHH
crpoutenscrpa byxrapmunckoit 'OC ceKIHOHMPOBAHHEM PYCIa € PACIIONIOKEHUEM BORO-
CIIMBHOH ILIOTHHBI ¥ 1IpaBoro bepera. -

Ho nauansHOMy npoekty ByxrapMunckas I'9C umena 7 arperatHsix 6710KoB H TpU
[poJieTa BOZOCTHBHOM MotuHEL. K KOHUY cTpouTenscTsa, oHako, (nocne GeToRnpoBa-
HHA COOpYXeHHH repBoif oyepenu) yucio arperaros 'OC 6rino ysenuyueHo xo 9 3a cuer
COKpaIUeHH THCIIa HPONETOB BOXOCIHBHOH INIOTHHBE! 10 ORHOTO. DTO OKa3aJ0Ch BOIMOX-
HBEIM B CBA3H C YPE3BBIYAHHO GONBIINM BONOXPaHHJIMIIEM, MONE3HBIH 00BEM KOTOPOTO
BMeIIaeT TPH rofioBbix cToka Mpreima. IIpu 3T70M 0CHOBHAA 4acTh FHAPOSIEKTPOCTAHIHU
BIUIOTHYIO NPUMBIKAET K CTaHIHOHHOH OeTOHHOf TUIOTHHE BHICOTOM okoyo 85 M, a aBa
JIOIOJIHHTENBHBIX arperaTHeIx GMoka — x BogocauBHOH mIoTHHE BhicoTolt 91 M. Hamop-
Hble BOZOBOIBI IPHUMBIKAIOUIHX K CTaHIIMOHHOH IUIOTHHE I'HAPOATPEraToB MPOJIOKEHbI B
€€ MaccUBE, a [IBYX JOTIONHUTENBHAIX arperaToB — f10 HU30BOH IPaHH 320e TOHUPOBAHHEIX
METOIOM I'peOGEHKH CEKIMii BOTOCIHBHOM IIIOTHHEL

Ha puc. 2.9 u 2.10 n3o6paxeHa aHaJIOTHYHaS 110 KOMIIOHOBKE, OH2 H3 KpYHHEHIIHX
B mupe, Casano-Illymenckas I'9C wa p. Exucee Momuocteio 6400 MBT ¢ Bhipaborioit
23,7 mnpa. xBr-4 anexrposnepru. PacnoioxeHHas B A0NHHE LIHPHHOH 1O ype3y BOJABI
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oxon0 400 M ¢ KpYTBIMH, BO3BBIIUAIOUIHMHCS HaXl ypoBHEM pekH Ha 800-900 m Geperamy,
OHA MMEET B COCTABE COOPYKEHUI BHICOKYIO apOYHO-TPABHTALMOHHYIO TUIOTHHY M IPH-
mnorraRoe 3narue I'IC Ha 10 arperaros MomHocTei0 640 MBT kaxasiil. B nepcrekru-
BE HAMEYEHO [TOCTPOHTH Ha TIPaBoM Gepery HaKIOHHBIH CyIOTOXBEMHHK C MEPETAZOM BbI-
coT okoj1o 220 M 1 yxuoHoM 1:10.

7

Puc. 2.7. Komnonoska Byxrapmutckoii ['3C ¢ 6eToHROM MIIOTHHOH M NPHIIOTHHHBIM
sgannem I'3C:
1 — CTaHUMOHHAs IUIOTHHA, 2 — BOJOCHHMBHAA MIIOTHHA, 3 ~ IIYXHe MIOTHHSL, 4 — CYIOXONHEI LUTIO3,
5 3PV 110 kB, 6 — 3ganune I'DC, 7 — OPY 220 kB

!
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Puc. 2.8. Ctpourenscrso Byxrapmunckoit ['9C Ha p. HpTeie
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ApOYHO-TPaBUTAHOHHAS WIOTHHa 5Toit ['3C, BLICOTOM 242 M i ZNHHOM 110 rpebHIo
1066 M, cocTOMT U3 YeThIpex yacTeil: NeRo- HPaBOGEPERHBIX ITIYXHX, IPUMBIKAIOMICH K
TnpaBoMy Gepery BonocGpocroit u pacronoxeHHo y nesoro 6epera — cranuMonHoi. Ha
HU3KHX OTMETKAX B BOXOCOPOCHOM MIOTHHE BhIMOMHEHE 10 NOHHBIX OTBEPCTHI I APO-
IyCka CTPOMTEBHBIX pacxofos a0 10 Teic. M3/c, a Ha BBICOKHX — 11 3anTyOJIEHHBIX BO-
AOUPHEMHHKOB BOZOCGDOCOB, PACCYHTAHHBIX Ha NPOIYCK MABOAKOB ¢ pacxomoM Ao
13600 m3/c.

Crpoutensctso 310# I'IC npy AocTatouno IIHPOKOM CTBOPE H BHICOKOM CTPOUTENb-
HOM pacxojie Takoke OCyIeCTBIAIOCH C POIMYCKOM PACXONOB PeKH CEKIIMOHHPOBAHHEM
pycna. Ho, B otmiume ot Byxtapmunckoit I'DC, 06beM GeToRHbIX pabor niepsoit ouepenn
COCTaBHTI MeHee 6% ot ob1erc ofbema yxTamky 6eToHa B IUIOTHHY, & BEPXHASL YACTh CO-
OpYCHUS Ha BBICOTY Gonee 200 M GeToHMpoBaach PaBHOMEPHO 110 (pOHTY.

Ha puc. 2.11 noxasana Kpanusnuckas T3C ua p- Tomu. B coctas ee coopyxennii
BXOJUIT IIyXasi, CTAHUMOHHAs M BOXOCIHUBHaA (6 HposeToB 1o 18 M ¢ rityGHHHBIM BOZO-
cbpocom) GeToHHbIe MIOTHHBL PasneNsHEIH M CONpAraloIUMiA YCTOU, a TakKe pycnoBas
TpaBHHHO-TANEYHHKORA [UTOTHHA HAUGONBIIEH BHICOTOM 52 M C 3KpaHOM 13 cyriuHKa. K
CTaHUMOHHOH NIOTHHE C HIDKHEr0 Gbedha MpuMbikaeT manue I'3C Ha 3 paboratomux npu
Hanope 36 M arperara no 100 MBT kaxasiit. O6mas uiusa HaIopHOTO pOHTa CoopyKe-
HHit cocTapnger 1204 M U3 uux Gonee 700 M HPHXORUTCA HA 3eMIIAHYIO IUTOTHHY, pepe-
KPBIBAIOIYIO JI0XKE PEKH (TOKPHITOE AILTIOBHANBHBLIMH OT/IOKEHHUSMH MOIHOCTEIO 10 5 M)
H BO3BEZIEHHYI0 6e3 OTKAYKH KOT/IOBAHA HAMEIBOM IPaBHIHO-TAIeIHUKOBEIX TPYHTOB ITOX
BOIIY € MOCHENYIONIeH OTCHHIKOH 101 3amHUTOH Bepx0Boit IEPEMBIMKH IKpaHa U3 CYIJIHH-
Ka. IKpan niomunst conpszcaemcs co cKanbHbM OCHOGANUEM bypobemonnoti cmenxotr
monwunoi 0,6 m, 3az2ny6rennoil ¢ ckanry na 1 m. Bee Geronnse COOPYXEHHA THAPOY3Na
PAacroNoxKeHbI Ha IeBOGEPEXKHOH T0Me pekH Ha OCHOBaHHH, CIOKCHHOM MaJIOBOJIONPO-
HHLAEMEIMH TOPOUPHTaMH H BO3BONUITHCE [OJ 3AIMHTON HE3HATHTETLHO CTECHAIOMmIEH
PYCIO [EePEMBIGKH.

Coopysxernue TaKux rHAPOYINOB MOXET BHIIONHATHCA B 32BHCHMOCTH OT Be-
IIMHEL CTPOHTENBHBIX PaCXOMOB B ONHY MWIM ABE OYepeiH. B oTeuecTBenHol
TPAaKTHKE NPEHMYILIECTBEHHOE IPUMEHEHHE MOy METOJI CTPOUTEBCTRA OUe-
PEIIMH IIyTEM CEKUHOHUPOBaHUA pycia. Ilpu HeMm cHavana gacts COOPYXEHHI
HAamopHoro ¢poHra (06bIIHO BOJOCIHBHYIO IUIOTHHY W PasfeiIbHBIA YCTOH, a
TIPY T'PYHTOBBIX IUIOTHHAX — H 3/aHHE THAPOIIEKTPOCTAHIIMH) OIPAXIAIOT mnepe-
MbIKaMH, 00pasys KOT/I0BaH NepBoii ouepenn. Pexa B 310 Bpems Tever 10 Crec-
HeHHoMy pyciy. [locne BosBenenus coopyxeruii HEepBOii ouepenn 10 He3aTon-
JIACMBIX OTMETOK IIEPEMBIYKH Pa3OHpaloT, CBOGONHYIO YacTh pycia HepexphIBa-
10T KAMEHHBIM GAHKETOM H 110 €10 3aLIHTOf CTPOAT TICPEMBIYKH BTOPOIi 0Yepe-
Ay TIpuMEIKas K pasjensHOMY YCTOkO (ABIBTIOIIEMYCA (BAKTHYECKH IPONOABHOIM
IEPEMBINKOH), OHM 06pasylOT KOTIOBaH BTOpOIi ouepear. B HeM BO3BomAT OC-
TajlbHBIE COOPYEHUA HANOPHOTO (poHTa — 3manue I'IC u CTaHUHOHHYIO ILIO-
THHY MM KAMEHHO-3eMJIHYIO ILIOTHHY. OXHOBDEMEHHO 3aBepuIAloT YKJIafIKy
6eToHa B HENOCTPOCHHbIE COOPYKEHHS nepBoi ovepenn. Pexa B 310 Bpems Tever
"€pe3 BPEMEHHEIE MO0 IIOCTOSHHELIE OTBEPCTHA BOAOCIUBHOM MIOTHHEL [10 3a-
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BEPIICHHH PaboT B KOTIOBaHE BTOPOii Ouepend B IPOEKTHOM 0ObEME NepeMbit-
KH pa3bUpaloT, BpEMEHHbIE OTBEPCTHA B IVIOTHHE 3aKPBIBAIOT 3aTBOPAMH HITH Ge-
TOHHUPYIOT, HANONHAIOT BOAOXpaHWMLIE K myckawT ['IC.

T e T Y,
A

Puc. 2.9. Caano-Illymenckas I'9C ua p. Enucee:
4 — KOMIIOHOBKa, 0 — pa3pes 1o BOJOCIMBHOMN WIOTHHE: 1 — SKCIUTyaTauMoHHbI Bofoc6poc, 2 — Bpe-
MEHHBIHA (CTpoHTenbHbIR) BomocGpoc, 3 ~ Bopobofikblii konomen, 4 — BoAOCGPOCHAA MIOTHKA,
5 ~ spanve I'DC, 6 - pasnensHLIil ycTOi

™ 8 )

HC. 2.10. Crponrenscto Casso-llymenckoit [3C. Bun ¢ Huxuero 6beda
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KM BBIIIOJIHAIOT KAMCHHO-3¢MJITHBIMH 6o PAXKCBBIMH. BeToH B IJIOTHHBI YKia-
ABIBAIOT MPEUMYIECCTBECHHO NOPTAILHO-CTPEIOBLIMH, OanleHHBIMH U JBYXKOH-
. COJIbHBIMM KpaHaMH C yCTaHOBKOﬁ HX Ha 6CTOHO}’IUIalIO‘IHbIX acTakalax win C ne-
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ITOT THII THAPOYIOB LIMPOKO MCIONB3YeTCs NpH cTpoutenscTse IOC Ha
MHOTOBOJHBIX PEKaX, PYC/Io KOTOPBIX CJIOXKEHO CKallbHBIMU nopoxamu. B cocras
X COOPY’KEHHUii OOBIYHO BXOJAT: BHICOKAS KAMEHHO-3EMIIAHAS HIIH KaMeHHOHa6-
POCHAs IUIOTHHA, OIHOCTHIO MEPEKPHIBAIOLIAA PYCIIO PEKH, 3NaHHUE THAPOICK-
TPOCTAHIMM OTKPHITOIO WM MOA3EMHOIO THIIA C SHEPIETMYECKUM BOLONPHEM-
HHKOM, pAcIiOiaraeMele Ha OJHOM M3 GEperos, H OTKPBITHIA KM TOHHENBHEIA
3KCIUTYaTALMOHHEIA BOZOCOPOC, pasMelaeMblil, Kak NpaBuio, Ha NPOTHBOIO-
noxsoM oT I'IC Gepery. Boxa ot BogonpueMHuka k Typbusam I'OC nonsonut-
Cf KOPOTKMMH HANOPHBIMM BOJOBOJAMH TOHHEIBHOTO THIA. OTBOJI PEHOTO 110-
TOKa M3 PyC/a Ha BpeMs BO3BEICHHs! IUIOTHHEI OCYLIECTBILeTCS B 06X07 CTBOpa
CTpOUTENEHBIMH TOHHE/AMH, KOTOPbIE [IOCIIE ITyCKa I'DC Hepenko HCNONB3YIOT B
KAYeCTBe KCIUTYATalMOHHBIX BofocOpocos. IIpu oueHb GONBLIMX CTPOMTENB-
HEIX pacxoiax BMECTO MHOTHMX TOHHeJeH MHOIINA HA ype3e PeKH OETOHUPYIOT
Tpy6H1 Gonboro cederus (300 M2 i Gonee) Wik NPUMEHSAIOT KOMOHHHPOBaH-
HBIif CIIOCO6 MPOILYCKa CTPOMTENBHBIX PACXOAOB C IIEPEIMBOM HAaCTH MaBOAKO-
BEIX BOJ 4€pe3 HEJOCTPOCHHYIO IUIOTHHY.

Ha puc. 2.13 mpencrasneHa XapakrepHas JUIL TaKHX THIPOY3/I0B KOMIIOHOBKA Ko-
nrMexoit I3C mommocTsio 720 MBT npu Hanope 108 M. B coctas ruapoysna BXOIAT: Ka-
MeHHO-3eMJISHas IOTHHA BEICOTOI 130 M, noazemuoe 33anue I'OC Ha 5 arperaros, Bo-
DONMPHEMHHK, COeRHHEHHEH ¢ [IC TOHHETbHBIME HANOPHBIMY BOXOBOXAMH, OTKPHITHIH
3KCIUTYaTAIMOHHBIH BOXOCGPOC M BPEMEHHOE BOAONPOITYCKHOE COOPYXKCHHUE Jid IPOMyC-
Ka pacXoloB B NMEPHOX CTPOMTENLCTBA M IKCIIIYaTalMH THAPOY3Ja Ha NMPOMEKYTOIHOM
Hanope. [locnemuee mpefcTarnser coboit xene300eToHHyI0 TpyOy, ceuenneM 22x40 u
JnuHOM 400 M, paccUHTaHHYIO Ha pacxon 9650 M3/c, obecneseHHOCTHIO 1 %.

OcobennocTsio 310il 'AC Apnserca LIHTENbHAs IKCILIyaTalHs NEPBBIX arperaTtos
Ha IPOMEXYTOYHOM HATIOpe PH BOXOXPRHWIHILE, 0Gpa3OBaHHOM BBICOKOH BEpPXOBOH Ie-

BemasHas nAOMURA
Tudpoanexmpocmanyun

Puc. 2.11. Komnonoska Kpamusrsckoit FOC ¢ Geperosoit IpHILIOTHHHOM
I'DC u 3emnsanoll pycnoBoit mwioTHHOH Ha p. Tomu

HIIY 4 177,5 3

g 182,0

A4 C onpreaiouan yeven-© Bypobemonnas cinenka 10,6 v A A A. ‘ P A
A mayus na AUy S M MpaHMeEtiHo20 nuna A A A A

Puc. 2.12. Kpanususckas ['9C #a p. ToMu — pa3pes 100 pyciioBoi 3eMIISHON IIOTHHE

Jlia 5TOM CXeMBI XapPaKTEPHO NEPEKPHITHE PyClia PEKU IPH MAJIOk T'OTOBHO-
" cTi GETOHHEBIX COOpYXKeHHUH nepBoit ouepenu (20-25%) u cymecTBEeHHOE (Ha Bpe-
Msi IIPOM3BOJICTBA paboT B KOTIOBAHE NEPBOId oMepeay) yBEIUIEHUE [IPOJOIDKH-
TEJILHOCTH CTPOUTEABCTBA THIPOY3a.

Tlo aHanOrM4HOM KOMIOHOBKE MOCTPOEHH! GONBIIMHCTBO TMIpOY3/IOB HA

Vpane, B Cubupu u Kasaxcrane, B ToM 4ucie, bparckas, KpacHospckas, Yersb-
HWnumMmckas, 3eiickas, Bypeiickas, Mamakanckas i Yers-Kamenoropekas I'OC.

Benyummy paGoTaMu Ha TaKux THAPOY3JIaX SABIAKOTCSA CKalbHble M GeTOH-
HbIE; IIMPOKO PacHpOCTPAHEHB! GypOB3pHIBHEIE U LIEMEHTALMOHHblE. [TepeMbly-
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PEMBIGKO}, BHUIONHEHHOH B MaKCHMalbHO KODOTKHH CPOK B BHJE BpPEMEHHOM KaMEHHO~

3eMJIAHOI IUIOTHHBI C ANPOM H3 CyTHHKa (prc. 2.13, 6 u 2.14).
Ha puc. 2.15 uzo6GpaeHa KOMIOHOBKa Bumoickol I'3C-1 u I'3C-2 B SkyTHH C
TPyHTOBOI! TIOTHHOH B pycie pexH i 31anusamu [OC Ha oboux Geperax. CymmapHas
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MOWIHOCTE €€ 8 THAPOArperaTos mpy HaNope Ha MepBoi ouepeny 68 u BTopoi — 55 mer-
pos coctauna 988 mMBT ¢ Bripaborkoii 2600 MiTH. KBT-4 3MEKTpO3HEPTHH.

B cocras coopyxeruit nepsoit ouepean I'IC BXOAUIH: KAMEHHO-3eMIIsHAs [UIOTHHA
anmuHoit 600 1 BEIcOTOR 75 M C AIPOM U3 CYIIIHHKA, TPaBOGEpeKHbIE NOTYTIOA3EMHOE 31a-
rue 'OC Ha 4 arperata u 3HepreTHYCCKHiA BONOMPHEMHHK C 3300pOM BOJBI H3 HCIIONMB30-
BaBIIETOCA JUIA MPOITYCKA CTPOUTENBHBIX PacX0OZOB BONOCOPOCHOIO KaHaia; TOHHENIbHbIE
HanopHbie BOAOBOIBI M OTKPHITHIH GeperoBod dKCILTyaTaHOHHEIH BoxocGpoc Ha pacxon
4830 mM3/c, HOCTPOEHHKI Ha HU30BOM Y4ACTKE CTPOHTEIBHOTO KaHAJA.

Tlpu coopyxenu sropoit odepean 31oit [IC Ha neBoM Gepery GuUTH HOMOMHUTEN-
HO IIOCTPOEHS! HOBBIH BOAOIPHEMHHK C 3260pOM BOABI H3 CYLHECTBOBABUIETO BOAOXPAHH-
JIHINA ¥ BTOPOE OTKphITOE 3aaHue I'IC, ¢ xene306eTOHHBIMH BOXOBONAMH, IIPOIOKEHHEI-
MH 110 1BO6GEPEKHOMY CKATLHOMY OTKOCY.

Kaxk u Kombmvckast, 31a FOC BosBeneHa B CeBepHO KIIMMaTHYeCKOH 30He, B paifoHe
€ KpaiHe CypOBEIM KIMMAaTOM CO CPeIHErofoBoil Temieparypoii Munyc 12°C (Ha KombiM-
cxoft F'OC munyc 14°C). [pu crpoutensctse stux ['IC npakTudecky GbuU1a onpeaeieHa
FpaHHIIa BO3MOXHO# KpYIIOTOAMYHOM YK/TaKK CYTIIHHKA B sapo wiotuH B CK3.

a
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3
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Bpesiennae sodochpocuoe 1
coopyacenue
HITY 150,0

Puc. 2.13. Kombimckas I'SC Ha p. KonsiMe ¢ kaMeHHO-3eMIIAHO# TUIOTHHON H 1IOA3EM-
HEIM MAIIHHHBIM 3aJI0M:
a — KOMIIOHOBKa I'MApOy3na, 6 — momepedHsIit paspes o WioTuHe: | — OCHOBHAA KaMECHHO-3eMIISHASA
IUIOTHHA C ARPOM H3 CYINHHKA, 2- BPEMCHHAA ILUIOTHHA-TICPEMBIYKA C CYTIIHHHCTBIM A1pOM
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CTpOUTENLCTBO THAPOY3JIOB ¢ IPYHTOBBIMH [UIOTHHAMHU B PYCHIE PEKH OCY-
[IECTBAAETCA B OAHOM KOT/IoBaHe Oe3 pa3OuBxu Ha ouepeau. CHauana Ha OZHOM
u3 Geperos NPOXOAAT BPEMEHHbIH TOHHENR, PACCYUTAHHBIN HAa IPOMYCK pacyer-
HOTO CTPOMTENLHOTO PACXOAA. 3aTEM IEPEKPHIBAIOT PYCIIO PEKM KaMEHHBIM OaH-
KETOM H 11O/l €70 3aIUTON COOPYKAIOT TIEPEMBIUKH PYCIOBOIO KOTIOBaHA. B HeM
BO3BOJAT KAMEHHO-3eMIIIHYIO Ml KaMEHHOHAOPOCHYIO MIOTHHY. OXHOBpPEMEH-
HO C BO3BeJleHMEM IUIOTHHE Ha Geperax ctpoar 3aave [ 2C u BOTONpHEMHHUKH
(aHepreTuyeckuit u BogocOpoca), MPOXOAAT TOHHEIM HATIOPHBIX BOZOBOJOB U
COOPYKaIOT OTKPBITHIA SKCILLyaTaLUMOHHBIA BOZOCOPOC (TIPH HEOOXOMUMOCTH).
Tlocne BEINOJXHEHHS BCeX paboT B o6beme, GIH3KOM K IPOEKTHOMY, CTPOHTE/b-
HBI} TOHHENb 3aKPHIBAIOT (CHAYaNa 3aTBOPOM, a 3aTeM OeToHHOH npobxoi), Ha-
HOMHAIOT BOAOXPaHWIHIIE H IyckaroT arperarst FOC.

Jlms rupoy37I0B 9TOTO TUIA XapaKTepHbl: paHHEe (TPAKTHYECKU B Haqale
OCHOBHBIX paloT) HmepekpsITHE pycia pekH, GonbmHe 0GBEMBI 3eMEAbHO-CKalb-
HBIX, 6ypOB3PbIBHBIX, HOA3EMHbIX ¥ HIEMEHTALMOHHBIX PaGOT PH 3HAYHTEIbHBIX
ob6BeMax yxnaaku GeToHa.

Ha ckanpHbIX paboTax MOBCEMECTHO HCIHONBL3YIOT MOIIHBIE 4-8-Ky(oBbIe
3KCKaBaTOphl ¥ Gonpimerpy3susie 20-40-TOHHBIC ABTOCAMOCBANL]; HA OETOHHBIX —
NPEeUMYLIECTBEHHO TKEIBIE I'YCEHHYHBIE U YCTAHABAUBAEMBIE HA ECTCCTBEHHOM
OCHOBAaHUH GalICHHbIE KPAHbI, '

[Tpu 6AaronpUATHBIX [PUPONHBIX YCIOBHAX CTBOPA FHAPOY3NBL C IPYHTO-
BBEIMH ILTOTHHAMM U GeperoBbiMd ['DC MOryT BBIIOIHATHCA C KOMIOHOBKOH 110
cxeme Kamyaraiickoit I'DOC Ha p. Min.

ty R "™ ?.‘ 52 e ;(‘ &

Puc. 2.14. Konsimckas I'OC Ha p. Konsime. Bua Ha CTPOMTENBCTBO

¢ HIDKHero Obeda
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Kamaraitckas I'9C (puc. 2.16 u 2.17) BKIKOYaET TPYHTOBYIO HAMBIBHYIO IUIOTHHY

s Bodocbpocroir kanar
a RO HauboIbIIei BEICOTOH 52 M B pyclle PeKH, TPYHTOBYIO HACHIHYIO IVIOTHHY B CYXOM JIOTY,
TITTTTTTITErR & it .
I RRRRSE III—II:‘JH\ Y Kavensonatpocnas beperoByio THAPOIEKTPOCTAHIMIO Ha 4 arperara no 108,5 MBT cvsmpaﬁorxou TIDH Cpex
Ll i > nromuna HeM Hanope 36,3 M 1163 e kBT-4  251eKTpO3HEPTHH U WaXTHEIH BogocOpoc Ha pacxon
HH i i ;u f \ 630 M3/c, OCTPOEHHBIH Ha KOHLIEBOM YYaCTKE ABYX CTPOUTENBHBIX TOHHeNeH 8 i mmHolH
i 1 220 m. Boga k Typ6unam I'OC noasogutcs kopoTkumH (80 M) TOHHETEHBIMH BOAOBOAAMH,
T té IPOHIEHHBEIMY Yepe3 CKaNBHYIO Ipany, oTaessiomyo sgagne I'9C o1 BoRoIpHEMHHUKA.
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Puc. 2.16. Komnoropka Kamrgaraiickoif [3C na p.Jimu ¢ 3emisHO# MIOTHHOM!
u GeperosriM 3nanuem '3C:
1 — pycnoBas 3eMIsHaA MIOTHHA, 2 — Geperopad I'C, 3 — BOXONPHEMHHK, 4 ~ IKCILIYATALMOHHbIH
BOZOCOPOC, COBMEIIEHHBIH CO CTPOUTENLHBIME TORHEAMH, 5 — 3eMIIAHAA IUIOTHHA B CYXOM JIOTY

[fuabaze

e e e

Maxc. YHB 185,5

Puc. 2.15. Bumoiickas ['3C na p. Bumoii:
a — KOMIIOHOBKa COOpYXeHuii, 6 — paspes 1o sHepreTHyeckoMy Tpakty I'DC-1, B — paspes no suep-

retHyeckoMmy Tpaxty [9C-2
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Puc. 2.17. Karmryaraiickas I'3C ua p. Y. Bun ¢ Hikrero 6beda
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Bce pabotsl Ha I'OC BHMOAHMINCE HACYXO MOJ 3aLUUTOH HE3HAYUTENHHO CTECHSB-
IS pyco peKd NepeMBIUKH, 4 PYC/IOBas [UIOTHHA BO3BOAMIAck Ge3 yCTpoiicTBa KOTIOBa-
Ha HaMbIBOM IPYHTa B BOAY MPH IPOITYCKE PACXOIOB PEKH YepPE3 COBMELICHHbIE € IaXT-
HBIM BOZOCOPOCOM CTPOUTEIIBHBIC TOHHENH. Boxa K CTpOMTENILHBIM TOHHENAM MOABOIHUT-
CA KaHAJIOM JUTHHOH OKojo 1 kM 1 mHpuHOit 30 M, BEITONHEHHBIM B CYXOM JIOTY.

2.5. I'mapoy3asl B y3KHX CTBOPax

TIn0THHEI THAPOY3JIOB B y3KUX CTBOPAX UMEIOT, KakK [IpaBuiIo, GONBUIYIO Bbi-
coty. Bemonusiorcs u3 6eroHa umm kameHHoil Habpocku. 3panus '9C moryr
OBITh NMPUILIOTHHHBIME, OEpPEroBEIMH H MOA3EMHBIMH. BomonpHeMHUKH UX He-
PEAKO BBINOIHAIOT B BUJE OTAEIIBHO CTOALIMX COOPYXKSHHM, COEIUHEHHBIX C TH-
JIPO3NIEKTPOCTAHIMAMHE KOPOTKMMH TOHHEJIBHBIMH BOJOBOAAMH. DKCHIyaTaly-
OHHBIE BOJOCOPOCH 4YacTO COBMEILAIOT CO CTPOUTENBHBIMU TOHHEIAMHU, KOTOPbI-
MM OTBOJIATCS PACXOABI PEKH B [IEPHOJ CTPOUTEIBCTBA. 3aIlUTa COOPYKEHHH OT
punsTpanmy Yepes JHo U Oepera JocTHraercs ycTpoicTBOM Imy6oKoi eMeHTa-
LMOHHOM 33aBECHI U3 CHOKHOH CHCTEMBI IIEMEHTAIMOHHbIX LITONEH

Ha puc. 2.2 u 2.18 npexcraBnen BapHaHThi camoi kpymHoit Ha CesepHoM Kaskase
Yuprkeitckas I'DC ¢ beronroit nnotuxoit Ha p. Cynak momuoctsio 1000 MBT ¢ BeIpabot-
kol mpu Hamope 206 M 2470 mun KBT.4 3iekTposHeprum. IlocTpoeHHas B NIyGOKOM y3-
KOM yIienbe ¢ ONH3KAMH K BEPTHKAIILHBIM 6OpTaMH, OHa BITIOYAET: apOYHYIO IUVIOTHHY
IutHO#M 1o rpebHio 338 M u BricoTol 232 M, npuinoTHHHOE 31aHHe I'OC ¢ nBYXpAHBIM
PAacIONOXEHHEM UeThIPeX arperaToB B pyclie pekH, 3KCIUIYaTalHOHHEIH BOXOCOpOC TOH-
HEJBHOTO THIIa Ha pacxox 2400 M3/c H CTPOUTENbHBIA TOHHENb UL MPOIYCKa Pacxosia
1550 mM3/c obecnieqeHHOCTBIO S % — B JIeBOGEpEKHOM CKaabHOM Maccuse. [loxxon k 31a-
Huo ['OC BHINONHEH 10 TPAHCMOPTHOMY TOHHENIO H 3aKPBITOM rajepee obiwedt MHHOH
okono 1 kM.

KommnonoBka I'DC B m1yGokoM y3KOM yIelbe, IIMPHHOH B OCHOBaHHM MEHEE TpeX
IEeCATKOB METPOB (B KOTOPOM He pa3Memnanock oTkpeiToe 3uanue I'OC Ha 4 arperara), mpu
FeO0NOrHYECKOM CTPOCHHH GOPTOB C 60ABIIMM YHUCIOM Pa3THIHOTO POAA TPEIIHH (B TOM
9HCIIe KPYIHBIX GOPTOROIO OTIIOPA) HpeACTaBIIA GONBIYIO CIOKHOCTE. [loaToMy mep-
BBIM H [JIaBHBIM BapHaHTOM 6sUT0 BeimonHenHe 3aHHA ['OC ¢ MoA3eMHBIM MalIHHHBIM
3ajioM. CTpOHTENBCTBO KPYTTHOTO NMOA3EMHOIO COOPYXXEHHS, OTHAKO, B KECTKO OTPaHM-
YeHHbIe CPOKH NPH OTCYTCTBHH YETKOH TeXHOJOTHH IPOH3BOIACTBa paboT n3-3a Hebiaro-
HPUATHBIX T€OJIOTHIECKHX YCJIOBHI, TaHIO MHOTO HEOXHIAHHOCTEH H BHI3BIBAIO COMHE-
HMA y GONBINMHCTBA CTpOMTENeH H MHOTHX IpoeKkTHpoBIIKHKOB. O6CYKaaBIadcs B Tede-
HUe Heckoibkux neT B Munsrepro H T'occtpoe CCCP sta npo6GneMa 6buta pelena b
nocse paspabortku JIEHTHIPOIIPOEKTOM OTKPHITOro BapHaHTa 3xanusi I'9C co caABOeHHE!-
MH arperaraMu, 00eCIIednBIIero MONHYIO SACHOCTS [IPOH3BOACTBa paboT MpH SKOHOMHYe-
CKO#i M IIPOU3BOACTBEHHOI ONTHMAJILHOCTH 1POeKTa ruapoysia. O IpaBHILHOCTH NPHHS-
TOTO PEIICHHA CBHAETENbCTBYeT dakT BBoga Yupkeiickoit ['9C Ha JeThipe rofa paHblie
6mu3koit 1o mapamerpam ¥ o6seMaM pabor Murypekoit 'OC ¢ noa3eMHBIM MalIHHHBIM
3aJI0M, KOTOpas Obila HayaTa CTPOMTENHCTBOM Ha 2 ro/la paHblile M He HCIIBLITHIBAIA HERO-
CTaTKa B UHAHCHPOBAHUU U MATEPHANBHO-TEXHUYECKOM 00€CTICUCHHH.
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Puc. 2.18. Yupkeiickas ['OC na p. Cynak: KOMIOHOBKa COOPYXEHHH U paspe3
ro mwioture H I'9C:
1 - apouHas mIOTHHa, 2 — BONONMPHEMHHK, 3 — HAIIOpHKIH BofoBOA, 4 — 3nanue ['DC, 5 — TpaHcnopr-
Hblit ToHHENs K IC, 6 — CTPOMTENLHBLIH TOHHENMD, 7 — IKCIUTYaTaUHOHHKIH BogocOpoc

Puc. 2.19. Hupxeitckas ['IC — BuA ¢ HIKHETo Gpeda
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Ha puc. 2.20 u 2.21 npusenena komnoHoska Hypekckoit '9C ¢ rpynTosoit mioru-
Holi Ha p. Baxm Mom#zocThI0 2700 MBT ¢ Hamopom 275 M. PacrionoxeHHas B yIenbe WH-
PHHOI B OCHOBaHHH OKO0 40 M H Ha YpoBHe rpebGHa mnoTuHbl 730 M B 30He C celicMuY-
HOCTBIO 9 6anioB, OHa BKJIIOYAeT BHICOKYIO KAMEHHO-3€MJIHYIO IUIOTHHY, 3HEpreTHdYec-
KM} BOXOIMPHEMHHK C TOHHEILHBIMH TYPGHHHBIMH BOZOBOXaMH, 3naumne [IC na 9 arpe-
raToB, ABAa TOHHEABLHBIX BOZOCOPOCa, ¥ TPH CTPOHTENbLHBIX ToHHeMA (1, 2 H 3 Apyca), kax-
b1 H3 KOTOPhIX APOMYCKal B HEPHOA CTPOHTENLCTBA pacxod 1600-1650 m3/c.

Kamenno-3emnAHas WioTHHA BeicoTo# 300 M M winHOi 1o rpebHIo 730 M BHIIONHE-
Ha C AAPOM M3 CYLIMHHUCTO-CYECYaHOro TPYHTA U YIIOPHBIMM IPH3MAMH M3 [PaBHAHO-Ta-
JIEIHHKOBBIX IPYHTOB € BEPXOBLIM OTKOCOM 1:2,25 1 Hu3oBbIM 1:2. B ByKHEH YacTH aapa
NpeaycMOTPEHAa MacCHBHaA poOKa B Bue GETOHHOH IUIMTHI INMPHHON Mexay Gopramu
30-60 M ¥ JHHO# 157 M, ¢ KOTOPO# BHITONHSAIACH ITyOOoKasd HEeMEHTALMA TPEIHHOBATHIX
MOPOJA OCHOBAaHHMA.

3nanue I'IC ¢ pasmepamu B wiane 200x50 M 1 BBICOTOM 40 M pacro/IOKEHO HEMO-
CPE/ICTBEHHO 3a TLIOTHHO# B pycie pekd. OHO MMeeT 9 pajHalkHO-OCEBBIX TYPOHH U 06-

1738 | 381
-l

Puc. 2.20. Hypekckas I'DC Ha p. Baxm:
2 — KOMIIOHOBKA COOPYKeHHiA, 6 — pa3pe3 1o BOX HOIHEPreTHIECKOMY TPaKTy | — OronoBox rrybuH-
HOro BOZOCIYycCKa, 2 — OroNOBOK KaracTpodmieckoro Borocbpoca, 3 H 5 — CTpOHTENbHBIH TOHHENb
2-10 Apyca U BOLOBHIMYCK, 4 — CTPOMTENBHEIA TOHHENH 3-T0 APYCa U KaTacTpoditeckuit Bonocbpoc,
6 — cTpoUTeNnsHbL TOHHENB 1-r0 Apyca, 7 ~ 3naune ['3C, 8 — nnoruia, 9 — NOMEIUEHHE PA3BHIIOK,
10 — moMeleHye pEMOHTHBIX 3aTBOPOB, 11 — MOCTOAHHBIC BONONIPHEMHHUKH, 12 — BpEMEHHBIH BOZO-
BOJ, 13 — BpeMeHHbIH BONOTIPHEMHUK, 14 — BepxoBas nepeMerdka
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CIY)KMBAETCS ABYMsI HAPYKHHMM KO3JIOBBIMH KPaHaMH TPY30TOXBEMHOCTHIO 360 T Kax-
auii. Ilepen TypOHHaMu ycTaHOBNEGHB! LIAPOBEIE 3aTBOPBI 4,2 M, pacCYHTaHHbIE Ha pa-
6oty mox HamopoM 1o 400 M. Jinsg paGorel TYpOHH Ha IPOMEKYTOYHOM HAIIOPE HA HUX YC-
TaHaBIHBATHCH BPEMEHHBIE pabouue Koneca.

Tlomaua Bozb! U3 BogOXpaHunHINa Ha TypOuHs! I'OC ocymecTsiseTcs Yepes pacmoio-
%eHHOE Ha NpaBoM Oepery Boxo3aGopHOe cOopykeHHe GallleHHOTO THIIA BBICOTOM Gosee 80
M, 110 CIIOKHOH CHCTEME TOHHESILHBIX BOIOBOXOB JUIHHOMH 1,26 KM, cOCTOsIIIelH Ha OIOBHHE
Tpacchl 13 3 TorHeei 10 M, Kax/plil U3 KOTOPBIX Ha BTOPOi MIOJIOBHHE TPACChl Pa3BETRIIA-
erca Ha 3 TypOMHHBIX BomoRoxa 6,0 M. J{na paGotel [IC Ha MPOMEKYTOUMHOM HAMope
TpOi/IeH BPEMEHHBIH MONBOAAMII TOHHENb C BOR03a00pOM Ha IMOHMKEHHOH OTMETKE.

OKCIUTyaTallHOHHEIE BOZOCOPOCH! THAPOY3ia paccudTaHsl Ha pacxon 4040 m3/c u
BHITIOJIHEHE! B BHJE ABYX TOHHeneil cevennem 103 M2 u jumnoit 1,4 xm. Bogoszabop on-
HOTo U3 HHX 3arty6neH Ha 100 M mixe HITY, apyroit nMeeT noBepxuocTHbIN Boxo3abop
€ IByMsl BOJOCIHBHBIMH NPOJIETAMH M B Ka4eCTBE BOXOOTBO/AILEIO TPAKTa HCMOMB3YET
CTPOHTENBLHBIH TOHHENE TPETHETO APyca.

Puc. 2.21. Hypekckas I'DC na p. Baxmr — BHJI Ha CTPOHTEIECTBO
KaMEHHO-3€MILTHOH MNOTHHEI C HINKHero O6beda

CTpouTenscTBO TUAPOY3IIOB B Y3KHX CTBOpAaX OCYLIECTBISIOT B OQHY O4e-
pelb 10 cXeMe: NPOXOoJKa CTPOUTENIBHOIO TOHHENA, IEPEKPhITHE pycila PeKH —
COOpyXKeHHE [IepEMBIMEK, pa3paboTKa KOTIOBaHA ILVIOTHHEL, BO3BEACHHE HAIIOP-
HBIX COOPYXEHHI{ B IPOEKTHOM 0ObeMe, 3aKPLITHE TOHHENSA, HAITONHEHUE BOJIO-
xparnwmma ¥ nyck I'OC. Ilpu 3ToM kak NOA3EMHBIE, TaK M OTKPHITHIC 3aHHA
I"'3C BMecTe ¢ BOZONPUEMHHKAMH CTPOAT OJHOBPEMEHHO C ILIOTHHOIA, 2 paboThl
0 11epeyCTPOHCTBY CTPOUTEILHOIO TOHHENA B JKCILIYaTallMOHHEI BogocOpoc
BRINOJIHAIOT [HOCJIE 3aKPbITHSA TOHHEIA O MPOXOXIECHUSA OUEPETHOTO [IaBOMKA.

Jna Takux ruapoy3noB xapaxrepubl Gonbuide oObeMbl CKaibHBIX, OETOH-
HEIX, MOA3EMHBIX H UEMEHTALHOHHBIX paboT, ClieH(PHKA OPTaHH3aHH H METO-
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JOB TIPOM3BOACTBA UX, MPUMEHEHHE BBICOKOIIPOM3BOAUTEILHBIX MEXaHH3MOB,
AELEHTPAIM3aUKA [IPON3BOACTBEHHOH 6a3bl U CIOKHOCTH TPAHCHOPTHBIX KOM-
MyHHKaUuiH. BeToHHble paboThl Ha IUIOTUHAX BBIIGIHAIOT MPEHMYIUECTBEHHO
Kabenb-KpaHaMU C BBICOKMMH TEMIIaMM POCTa COOpyxeHHi mo Beicote. Ha 3e-
MeJbHO-CKaJIbHBIX paboTax LIMPOKO IPHMEHAIOT IMIaIKOe B3PHIBAHUE H MACCOBOE
oOpyuleHHe CKanbHOH MOpoAs!. [ BHIMOIHEHHS 3THX paboT (0coOeHHO IIpH Ka-
MEHHO-HaOpOCHEIX M KaMEHHO-3€MJISHBIX IUIOTHHAX) HCIOJIB3YIOT HCKIIOUH-
TeNIbHO 4-8-KyGOBbIE CKATBHBIE IKCKABATOPHI U GONBIIETPY3HbIE ABTOCAMOCBAJIBL.

2.6. depuBanuonubie '9C

Jepusanuonnsie ['DC coopyxaiorcsa Ha pekax ¢ GONBIMMMM YIIOHAMH HIIH
[py HaNWYHK GIM3KO PacIONOKEHHBIX BOZOEMOB C 6OIBINOH pasHHLEH OTMETOK.
IInoTnHE! 1 BogompUeMHHKHM (TOXOBHEIE Y3IIbl) U 3Ranus I'OC (CTaHIMOHHBIE Y3~
1bl) Ha Takux ['DC, xak npasuio, pacronaraloTcs B OTAANICHUH IPYr OT ApyTa.
ITnoTHHBL MOTYT 6bITh GETOHHBIMU HIIH TPYHTOBBIMH, BBICOKHMHU M HH3KHMH, 4
snanua '3C ~ moGeiMH (PYCIOBOTO THIIA, OTKPHITHIMH GeperoBBIMHU, MM MOJ-
3emHbIMH). [logBoa BoAb! OT FOJOBHOIO y3/1a K CTAHIMOHHOMY OCYIIECTRIACTCS
JEPUBALIMOHHBLIMH KaHANaM{ WM TOHHENAMH, a K TypOUHAM — TOHHeIiMH, Ge-
TOHHLIMM MJIH CTAJNLHBIMHE HallOPHBIMH BOJOBOAAMHU. JlepHBaLHOHHEIE TOHHEIH
IIPH HTOM MOT'YT OLITh Ge3HAMOPHBIMY WM HATIOPHEIMH, 3 JJIMHA JEPHUBALHU KO-
CTUTaTh MHOTUX KHIIOMETPOB.

Ha puc. 2.22 npencrasnena camas Gonbiuast Ha Kaskaze Unrypekas I'9C ra p. Un-
rypH. Dueprerudeckuii komriekc MHrypul"3C coOCTOHT W3 NATH IHAPO3IEKTPOCTAHIIHA:
nepusanuonHoit Murypekoit I'DC, npumtornnnoit Ilepenanuoit I'IC-1 u TlepenmaaHbix
I'3C-2, 3 u 4 Ha orBozAmeM KaHate. Hcnonbays pasHocTs yposHeH pex Hurypn u SpHe-
Lixamu, Uurypekas I'OC nytem nepe6pocky cToka epBoi BO BTOPYIO CO3NAET HANOP OKO-
710 410 M u BripabarsiBaet 5,4 MiIpA. KBT-4 3JIEKTPO3IHEPrUH.

Cobcrernno Harypekas I'OC Brmoyaer: roJ0BHOM y3en B COCTaBe apOYHOM [UIOTH-
HEI C OTKPHITHIM BOJOCIHBOM Ha IpeGHe, myGHHHBIR BOIONPHEMHHK Ha pacxox 450 M3/c
Ha IpaBoM Gepery, HamopHEIH JepHBAaUHOHHEIL TOHHENb 9,5 M M JUTHHOM oKkoio 15,3 kM
H CTaHUHMOHHLIH y3en. B cTaHUHOHHBIN y3eNl BXOIAT: YpaBHHTEILHEIR pe3epByap, nome-
IIeHUe AUCKOBhIX 3aTBOPOB, TYpOMHHBIE BOXOBOAN, oa3eMHoe 3xaHBe ['DC Ha 5 arpera-
T0B 110 260 MBT KaxabIit ¥ pacnonoxernoe Hag I'OC OTKpuITOe pacHpeRenHTeNbHOE YC-
TpoficTBo. Be3HanopHLIMU TOHHENEM M KaHanoM obmeit mmuoi 3160 M Boxa ot Typ6HH
Hurypexoit I'IC orsoaurca B Bogoxpanwme [Tepenanaoii [IC-1, a mocne ee Typbun —
Ha pacrionoxennsle Hwke Ilepenanusie '3C-2, 3 n 4.

ApoyHad IOTHHA rMApoy3na BeicoTod 271,5 M | mmuRO# o rpebmio 758 M umeer
HOBEPXHOCTHEIH BOAOCIHB H3 5 MPOJCTOB IIHPHHOH M0 9 M KaXKAblH, paCCIHTaHHBIX HA
pacxox 1900 m3/c, a B MaccuBe — 7 riIyGHHHEIX BEICOKOHAIIOPHBIX BOZOCOPOCOB 5 M H sB-
JieTca ORHOHM U3 CaMBIX BBEICOKMX B Mupe (puc. 2.23).

Ha puc. 2.24 u 2.25 uzobpaxena nepusaunonsas Yuproprckas '3C — HIKHAA CTY-
nens Cynakckoro xackaga. B cocraB ee coopyxeHuit BXOAAT: FOJIOBHO#H Yy3elI, BKJIIOYAI0-
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Puc. 2.22. Unrypekuit sHepreTHUecK il KOMILIEKC:
2 — KOMIIOHOBKA COOPYHEHHH, 6 — KOMITOHOBKA IOJOBHOIO Y312 COOPYXKEHHUIT: | — apo4Has IUIOTHHa,
2 — BORONIPHEMHHK, 3 — ACPUBALMOHHBIA TOHHED, 4 — YPABHHTENLHAN waxra, 5 — nomsemuas ['3C
6 ~ wiotmHa, 7 - Mankcxoe Bofoxpanynmie, 8 — Mepenanpas I'3C-1,9 ~ [Tepenannas [3C-2, 10 - [Te-
penianyas ['3C-3, 11 - [epenanuas I'3C-4, 12 — oTBoAAWMIT TOHHED Murypul’ 3C, 13 - nepusaumon-
Hbi KaHall, [4 — noMelleHHe ABapHIfHBIX 3aTBOPOB, 15 — MOAXOMHAR IUTONBHA K HOMCILCHHUIO 3aTBOPOB,
16 — crpouTembHELi TORHEM

]

Puc. 2.23. Unrypekas TOC. Bux Ha miotsHy ¢ Bepxuero 6beda
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il 3eMIAHYIO TUIOTHHY BhICOTOH 37,5 M rIyGHHHBLH BOXOCGPOC; OTKPHITHIA ACPHBA-
THOHHMIH KaHAT H CTAHIHOHHEIH y3ex. CTaHIMOHHBIH y3€/1 COCTOUT H3 BOIOTIPHEMHHKA,
HAMOPHEIX BONOBOJOB H 3AaHHA ['3C na zipa arperara obmeil Momgoctsio 72 MBT ¢ B5I-
paboTkoit pu Hamope 45 M 386 MiTH. kBT-u anexrposnepruy . Ha oTBOIs1IEM KaHaE 3TO-
o rHApoy3Na pacnosoxena Manas ['IC MOMHOCTBIO 9 MBT. 3eMsIsHas IUIOTHHA 3TOH
I'AC yepes 8 Jjier mocle BBOAA B SKCILTYaTalHio MOABEPIIACH 8-6asibHOMY 3eMieTpsice-
HHIO U YCTIEIIHO BHIAEPXAIa ero ¢ MHHHMANBHEIMH TOBPCKICHUAMA rpebus 3eMIAHOR
WIoTHHBL (pHC. 2.26).

Ha puc. 2.27 mpejcTagieHa XapakTepHas IUid THAPO3HEPrOCTPOUTENBCTBA CEBEPO-
3amafia CTPaHbi MATas CTymeHb KeMckoro SHEpreTHYecKoro Kackaiaa — JepHBallHOHHAA
Tytkunckas ['3C Ha p. Kemu B Kapenuu. Ilpu uanope 24,1 M OHa HMeeT MOIIHOCTE
84 MBr u Beipaborky 396 kBT-u. B coctas ee COOpYEHHI BXOJAT. 3eMJITHAA [UIOTHHA,
BOXOCGpOC, HaropHas Aam0a, MOABOASIINIA U oTBONAILMI KaHaikL, 3narue [DC u necoc-
[UIaBHO# 10TOK. Bce coopykeHHs THAPOY3Na (KpoMe pyCcIoBOM [UIOTHHbI) PACTIONOKEHBI
Ha 1tpaBoM Gepery paaoM ¢ ASpHBAIMOHHBIM KaHAIOM JnuHoH 1451 M.

Ha puc. 2.28 m306paxeHa KOMIIOHOBKa coopyxennuii Mpranajtcxoii 'OC Ha p. Apap-
cxoe Koiicy B Jlarectane mMomuctbio 800 MBT. Tpu mnotuHe BICOTOM 110 M OHa Gniaro-
JapA TOHHENBHOM ACPHBAUMH [UTHHOH 5 kM uMeeT Hamop Ha Typbunax I'3C 200 M 1 BhI-
pabarsieaet 1300 MyH. KBT.4 3/IEKTPOIHEPTHH. B coCTaB e COOpYXEHHIl BXOMAT: FpaBHil-
HO-raNleYHIKORAs TUIOTHHA ¢ achansToGeToHHOi Iadparmoi i rMMHOGETOHHOH CTEHOH B
OCHOBaHWH, CIIOMEHHEIM 65 METPOBBIM C/IOEM AJLTIOBHATBHBIX OTJIOXEHHIT; CTPOUTENBHO-
IKCILTyaTAIHOHHBIH TOHHENBHBIH BOXOCOpOC, 3HEPreTHYECKHH BOIOTIPUEMHHK, 2 /IcpHBa-
L(HOHHBIX TOHHENA IHAMETPOM 8,5 M, TOI3EMHBIE CNaGOHAKNORHBIE yPaBHHTENLHEIC pe-
3epByaphl C OTKPHITHIM BEPXHAM acceiiHoM U OTKpHITOe HeperoBoe 3nanue IIC Ha 4 ar-
perara. O6cmyKuBaHUe TypOHH €10 OCYIIECTBIAETCH KO3JIOBBIM KpaHOM IPY30IIOXBEMHO-
c1510 500 T, pasMeIICHHBIM Ha YPOBHE KPOBIH [DC. PacronokeHHas B TPYXHONOCTYTHOR
TOPHOH MECTHOCTH,

Hpranaiickas I'DC cpazaHa ¢ BHEIIHHM MHPOM 46-KH0METPOBOH ropHOH aBTOLOPO-
roil ¢ TPAHCIIOPTHBIM TOHHENEM JTHHOH 4,3 KM, IPOHJCHHBIM MOJ BHICOKMM 'HMpHH-
CKHM XpeOToM.
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O6beMbl paboT, OpraHu3aIMsa U METOJbI TPOM3BOACTBA UX HA AEPHBALAOH-
HBIX THAPOY3/IaX B 3HAUUTEIBHON MEpPE 3aBUCAT OT Pa3MEPOB BOAOXPAHUIUIIHOH
[UIOTUHB! 4 BO MHOT'OM 2HAIIOTHYHEI THAPOY3JIaM B Y3KHX CTBOPAX.

B crpane nocrpoeno 6onee 50 nepusaionnsix '9C. Haubonee xpynHbie
cpemu Hux — TateBckas ¢ HanopoMm 576 M momHocteio 157 MBT, Xpamu-1 —
431 Mmu 112 MBT, Xpamu-2 — 330 m u 110 MBT, lllam6ckas — 313 Mmu 171 MBr,
Tromronrckas — 297 m u 224 MBT, 3enenuykckas - 234 M u 320 MBT.

Puc. 2.25. CTaHHHOHHLIﬁ y3en Yupioprexoit ['9C. Bux ¢ HinkHero 6beda

Yo

1™

Puc. 2.26. Inoruna Yuproprckoit '3C nocne JfarecTaHCKOro 3eMIETPACCHUSA
1970 ropa
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Puc. 2.27. lepusauuonnas Iyrxunckas I'3C na p. Kemu:
1 — semAHAs IIOTHHA, 2 — Boocbpoc, 3 —~ HanopHas nam6a, 4 — JIepMBALMOHHEI KaHa, 5 — 3/[aHHe
T'3C, 6 — orBoAAMMI KaHa, 7 — JECOCIIABHO# NOTOK, 8 — (0) 2%

Puc. 2.28. Hprauaiickas ['9C Ha p. Aapckoe Kolicy ¢ kaMeHHO-3eMIIAHOH
TWIOTHHOM W AepuBaumoHHoi I'IC:
1 — mwioTHHA, 2 — IKCIUTyaTaLIHOHHBIH Bonocbpoc, 3 ~ TPAHCTIOPTHEA TOHHENb, 4 — SHEPreTHUECKHI
BOJIONPHEMHHK, 5 — IEPUBALIMOHHbIE TORHENH, 6 — YPABHHTE/NLHEIE PE3CPBYApH], 7 — apaune I'IC,
8 — OPY, 9 — achansroGeronnas auadparma, 10 — HHHOGETONHAs TPOTHBOHIETPALMOHHAS CTCHA

B IPYHTE
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2.7. I'mapoy3iasl ¢ NJOTHHAMM H3 YKaTaHHOro GeToHA

B MHpPOBOM T'HAPOCTPOUTENBCTBE B NOCIENHEES TOABl IUMPOKO NPHMEHSIOT
BMECTO IUTOTHH TPaJHLHOHHON KOHCTPYKIMH U3 BUOpUpOBaHHOrO H6eToHa (a He-
PEMKO H B3aMEH KAMEHHO-3eMJIAHBIX H KAMEHHOHAGPOCHBIX IUIOTHH) INIOTHHBI U3
6eToHa, YIUIOTHAEMOTO YKAaTKOIA.

Texunonorus yknagku 6€TOHa ¢ YIUIOTHEHHEM YKATKOi, HCIIONIB3Ys CBEPXIKe-
CTKHH GETOH C MaJIbIM COepXKaHHEM LIEMEHTA U HENIPEPRIBHYIO YKIANKy ero 6e3
YCTPOHCTBA CTPOUTENIBHBIX M TEMAESPATYPHEIX LIBOB C IIOMOIIBIO BEICOKOIPOH3-
BOJUTEIBHOTO CTPOMTENBHOIO OGOPYAOBaHUA (MpUMEHAEMOro, oObIYHO, HpH
BO3BEACHUH IUIOTHH M3 TPYHTOBBHIX MaTepHaioB), o0ecneduBaer BOMOXHOCTh
KapJHHAIFHOIO CHH)KEHHS TPYR03aTPaT, CTOMMOCTH U IIPOJOJDKUTENBHOCTH BO3-
BEAEHHA MaCCHBHBIX ILTIOTHH. [IpHMeHeHNe ee Ha TUIOTHHAX TPaXULUOHHOH KOH-
CTPYKUMH [O3BOJIAET, ONHAKO, [I0yYaTh JIHIIb ONPEACICHHEIH TPyAO3aTPaTHEIA
H 3KOHOMHYeCKHUiT 3P deKt. [ NOCTHKEHUS e MaKCHMAJIBHO BO3MOXKHOTO BCE-
CTOpOHHeTO 3¢dexTa HeOOXOAUMO KapAUHANLHOE YIPOUISHHE KOHCTPYKIHH CO-
OPYXEHHs OCPEICTBOM HCKIIOYEHHA U3 OETOHHOTO MacCHBa BCEX HPENATCTRY-
IOIUX MPUMEHEHHIO ITOH TEXHOJOTHM KOHCTPYKTHBHBIX JJIEMEHTOB (BOOONpPH-
€MHHKOB, HAIIOPHBEIX BOJOBOXOB, MEXCEKIIMOHHBIX U MEXOIIOUHBIX 1IBOB, BOXO-
CJIMBHBIX OTBEPCTHH H T.IL.). 31O IpeolpenenseT YCTPaHEHHE U3 COCTaBa OC-
HOBHBIX COOPYKEHHH CTaHIUOHHBIX H CIIOXHBIX 110 KOHCTPYKL{HH BOROCITHBHEIX
IUTOTHH, a TAK)KE COILYTCTBYIOLIMX UM pycioBbiX 3naHuit I'IC myreM KOMIIOHOB-
KH COOPYXEHHIH II0 CXeMe THAPOY3IOB C IPYHTOBBLIMH TUIOTHHAMH.

JU1s runpoy3iioB ¢ INIOTHHAMH U3 YKaTaHHOTO GETOHA B 3TOM ClIydae Xapak-
TEpHAa KOMIIOHOBKA C GeperoBbIM pacronoxeHueM 3ganus ['OC u mogsonoM Bo-
bl K TypOMHAM TOHHEJILHBIMH BOXOBOJaMM. BOIONPHEMHHKH MOIYT BBINOJ-
HATBHCA B BUJIE HE3aBUCHMBIX OT IUIOTHHEI COOPY)eHHI (OalIeHHOrO WM TpaH-
IIEHHOTr0 TUNA), HAa BOZOCIHBHAIX [IOTHHAX HEPENKO YCTPaUBaIOT aBTOMATH4eC-
KHe BOAOC/IHUBBI, & CTPOUTENIBHEIE TOHHENH, KaK [IPaBIIO, HCTIONB3YIOTCA B Kade-
CTBE JKCILTyaTalJHOHHBIX BOAOCOPOCOB MM SHEPreTHYECKUX HAIIOPHBIX BOJOBO-
J0B. CTpOUTENBHBIE PACXOMLI IPH BO3BEASHHU TaKHX FHAPOY3JIOB HA XapaKTep-
HBIX /U1 Hauleil CTpaHbl MHOTOBORHBIX peKax Lenecoo0pa3HO HpOITyCKaTh KOM-
6UHUPOBaHHBIM CIIOCOO0M (B MEXEHb— [I0 CTPOUTEIFHOMY TOHHEIO, a [IaBOJ-
KH — 4epe3 HeJIOCTPOEHHYIO IUIOTHHY).

B 3aBHCHMOCTH OT MHOIOBOJHOCTH IOJIOBOIbA M XapaKTepa JETHEH Mexe-
HH ( 4aCTOTHl ¥ BOOJHOCTH JOXEBBIX I1aBOJKOB) IIPU TOM BO3MOXHBI TPH CXe-
MbI KOMIOHOBKH COODYXEHHIA.

Cxema 1 — 0na 2udpoysnog ¢ HeGorbuUMU CIIPOUMETBHBIMY PACXO0AMY U
cognadenuem 1e0oxo0a no epemenu ¢ nuxom nasooka. Pycnosywo nnotuny B
3TOM Ciydae LenecooGpasHo BBINOJIHATH NIyxoH, 3aanue I'OC — Geperosbim ¢
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HHAUBUAYaNbHBIMY TYPOUHHBIMH BOJIOBOJAMH, BOZONPHEMHHK — TPAJHIHOHHO
KOHCTPYKIUH C PACIOI0KECHHEM Ha OJHOM H3 GeperoB B MPHMBbIKAHUH K ILIOTH-
He, SKCIUTYaTalUOHHBIH BOXOCOPOC — COBMEILIEHHBIM CO CTPOUTENbHEIM TOHHE-
JIeM U C TPaTULIHOHHBIM BOZOIIPUEMHHUKOM Ha NPOTHBONOIOKHOM 0T 'OC Gepe-
Iy, CTPOHTEIbHBIA TOHHENb PACCUUTHIBATH HA IPOIYCK NaBOIKA HOPMATHBHOM
obecneyeHHoCTH (puC. 2.29).
|

; 6
3 MY N

Puc. 2.30. Cxema KOMIIOHOBKH
THAPOY3Na C BOAOCIHBHON IIOTHHOM U3
yKaTaHHOTO 6ETOHA M COBMEIECHHBIM CO
CTPOHTENLHEIM TOHHENIEM JHEpreTHdec-

KHM BOZIOBOJIOM:
1 - rnyxas IIOTHHA, 2 — BOKOCIHBHAS [IOTHHA,
3 - 3paumne '2C, 4 — GawcHHLIH BOIONPHEM-
HHK, 5 H 6 — CTPOHTEIEHO-IKCILTYaTallHOHHbL
BOLOCOPOC, 7 — BONOBOLBL

Cxema 2 — 0152 2udpoyanog na pe-
KQX ¢ MAI0BOOHOU MEXNCEHbI0 U Npo-
xoxcOenuem nedoxoda panbuie Nuxa
nonosooss. Tlo 1ol cxeme pyciaopas
TUIOTUHA MOXKET BBIIIOJHATHLCH BOIO-
CJIMBHOH, HEPEJIKO C ABTOMATHIECKHUM
sopocnusoM, 3aanue I'OC — Gepero-
BBIM; BOJONPHEMHHK — HE3aBHCH-
MBIM OT ITOTHHBI, OallleHHOrO HWIH

Puc. 2.31. CxeMa KOMIIOHOBKH THAPOY3JIa C TPaHIIEHHOTO THIIA C IOABOXOM BOXb
BOJOCTMBHOM INTOTHHOM U3 yKaTaHHOTO Oe-
TOH2 ¥ TOHHEJILHBIM 3KCILTyaTallHOHHBIM
BozocOpocoM:

Puc. 2.29. Cxema KOMIIOHOBKH € DIyXo#
IUIOTHHO# H3 yKaTaHHOTO 6eToHa:
1 — wiotHHa, 2 ~ Geperosas [IC, 3 — BogonpreM-
HHK, 4 ~ TOHHEIBHbIC HallOpHbIE BONOBOABY, 5 H
6 — CTPOHTENBHO-IKCIUTyaTALHOHHEIH BOgocOpoc

w

K TypOHHaM CHayaja [0 COBMELIEH-
HOMY €O CTPOHTEIBHBIM TOHHEIEM

1 — ryxue rIoTHHbI, 2 — BOXOCAHBHAN MIOTHHA,
3 — 3manne I'DC, 4 — GalueHHBLT BOAOIPUEMHHUK,
5 — HaNMOPHBIH BOXOBOJ. COBMEUICHHBIHA CO CTPOH-
TENBHBIM TOHHENEM, 6 1 7 — TypOuHHblE BOLOBO-
I, 8 ~ COBMEILIEHHbIH CO CTPOMTENILHBIM TOHHE-
JIEM BKCIUTYaTauyOHHBIH BogocOpoc
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Y4acTKy, a 3aTeM I0 UHAHBHIYaib-
HbIM BomoBOAaM. CTpouTeabHBIH
TOHHENb HCIOJIB3YETCA [IPU 3KCILTya-
TaUMK JJIA [TOJa4H BOJBI K TypOHHAM
H PacCYUTBHIBAETCA Ha Pacxol HopMa-

TUBHOM 0GECIICYCHHOCTH TGO HA PACXOM MEXEHU C IEPETHBOM MABOIKA yepes
HENOCTPOEHHYIO IUIOTHHY (puc. 2.30).

CxeMa 3 — 0112 2udpoy3nos Ha MHO206800HbIX peKkax ¢ BOTbUIM BeceHHUM no-
N10800beM U 8bICOKUMU (HO PedKUMU) D0MHCOLEbIMU NABOOKAMY & nepuoo nemueii
Medicenu. PycioByio IIOTHHY B 3TOM CiIy4ae BHIHYXICHHO NPHXONHTCS BEITON-
HATb BOXOCIHBHOM (€CIH BOSMOXHO, TO C aBTOMATHYECKMM BOJOCIHBOM), 2 371a-
Hue ['9C — GeperoBbIM ¢ BOAOIIPHEMHHKOM H TOBOIOM BOMBI K TypOHHaM aHa-
TOTHMHO TpeabLIyIIeH cXeMe. PedHOM NOTOK B EpUON CTPOMTENBCTBA OTBOAUTS
KOMOMHMPOBaHHEIM CHOCOGOM: ¢ TIPOXOAKOH Iyis PacxomoB MexXeHH AByX (Ha
pasHbIX Oeperax) CTPOUTENBHBIX TOHHENEH, PACCIUTAHHBIX Ha pacxon 10% obec-
TEEHHOCTH HaHGOIBIIETO U3 IOXACBLIX NABOKOB, H IPOIYCKOM OCHOBHOI 4a-
CTH TIOJOBOABS “€pe3 HEAOCTPOCHHYIO IIOTHHY. CTpOHTeNbHbIH TOHHENb, pac-
TOIOKEHHBI Ha OAHOM co 31anHem I'IC Gepery, Henecoo6PasHO HCMOMB30BATH
B IIEPHOA IKCIUTyaTallMi FUAPOY3Jla B KAYECTBE HAHOPHOIO BOJOBOAA, @ TOHHENb
Ha NPOTHBONONOXKHOM Gepery — Kak JONOIHUTENBHEI K BOAOCIHBHOM IUIOTHHE
SKCILTYaTallMOHHBLA BogocOpoc (puc. 2.31).

IIpu coopysenuu ruapoy3IOB Ha MHOTOBOJHBIX PEKax ¢ GOBHIMMH BECCH-
HUMH H YaCTBIMH BBICOKHMH JOKAEBHIMU NaBOJKAMH BO BPEMA MEXEHH, IPH
BO3IMOXHOCTH BO3BEACHUS ILIOTHHBI 32 1-2 JeTHHX ce30Ha, Lenecoobpa3Ho uc-
TOIB30BATH CXEMY 3 CO CHIDKEHMEM DPACYETHOIO PaCXOfa IS CTPOMTENbHBIX
ToHHeneH ¢ 10 no 20% obecneyennocry.

CrponTenscTBO THIPOY3IIOB C ILIOTHHAMH H3 YKATaHHOTO GeToHa [pH JIfo-
00 H3 KOMIOHOBOK OCYLIECTBISETCS B OXHY OYEpeRb B CHERYIOIEM HOPAIKE.
Chauana IpoxoasT CTpouTeNbHbLH TOHHENs (WIH TOHHEIH) H pasBepTLIBAIOT pa-
GOTBI Ha BCEX COOPYXXEHHSX, KPOME ILIOTHHEL 3xanue ['IC IIPH ITOM CTPOSIT, KaK
TPABIIIO, B OTAENBHOM OT ILIOTHHb! KoTI0Bane. I1o rOTOBHOCTH CTPOHTENBHEIX
TOHHE/IEH NEPEKPBIBAIOT PYCIIO PEKH H BO3BOAAT IEPEMBIYKH KOTIOBAHA ILTOTH-
HeL Tocsenume, npu HeoGXoAMMOCTH IPOITYCKa PEYHOTO IOTOKA uepes HeAOCT-
POCHHYIO ILUIOTHHY, 11€/1€C000pPa3HO BRINOTHATh H3 CTAIBHOTO WIMYHTA C LHTIHH-
APHYCCKUMH HIH CETMEHTHBIMH AYeHKaMH. B o6pa3oBaHHOM KOTIOBaHE B Tem-
JI0€ BpeMs 042 32 BO3MOXKHO KOPOTKHH EPHOR BO3BOLAT PYCIOBYIO ILTOTHHY. B
CBA3Y C MEHbLICH Ha TAKUX TMAPOY3IAX HPONOIKATEILHOCTHI0 GETOHUPOBAHHS
TUIOTHHBI 10 CPaBHEHUIO CO CTPOMTENLCTBOM 3xanus ['3C, Bce paboTsl Ha mo-
ClIeIHEM LeNeCO00Pa3HO BBIIONHATE KPYIIblit TOJ, HE3aBHCUMO OT KIIMMATHYEC-
KMX yCIIOBHH CTpOHIIIOIAAKH.

Beaymumn paboramu npu crpoutensctse ['IC ¢ MIOTHHAME U3 YKaraHHo-

TO GeToHa ABNAIOTCA 3EMEbHO-CKANLHBIE H GETOHHEIE, 3EMENbHO-CKATbHbIC pa-
0OTbI BHINOMHSAIOT TEMH XKe METOZaMH U MEXaHM3MaMU, YTO M HA AHAJOTHYHBIX
COOpy)eHUA TPAAULMOHHBIX TMAPOY3NOB. [IpH BO3BENCHHM XK€ IUIOTUHBI MC-
HOIb3y 10T TEXHOIOTHIO HENPEPHIBHOM (0T Obeda 10 6uedha U ot Gepera 10 6epe-
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ra) mocioiHO# yKiaaku c1osMH TomuuHoR 30-50 cM CBEPXXKECTKOTO MaloLe-
MEHTHOro 0eTOHa ¢ PA3paBHHBAHHEM U YIUIOTHEHHEM €ro MpPEeHMYILECTBEHHO
BBICOKOTIPOM3BOAUTENBHBIMH CEPUIHBIMU MEXaHU3MaMU U4 BO3BEACHUA IPYH-
TOBBIX ILIOTHH. TIpH 3TOM NONHOCTBIO MCKJIIOYAIOT Kakue-11u6o paGoTs! 10 OX-
JI@KAEHHI0 OETOHHOI CMeCH H YIOKEeHHOro 6eTOHa, a Ipy30NONLEMHLIC MeXa-
HU3MEI (0GBIYHO Kabeb-KpaHbl) HCTIONb3YIOT, KaK IIPaBUIIO, JIMILb JUIA BHITOIHE-
HUA COMYTCTBYIOIMX yKIaKe O6eTona pabor.

[IpoussoacTBeHHbIe 6a3bl TAKMX THAPOY3JIOB, JAAKE IIPH OTHOCHTENBHO He-
GONbLIMX [UIOTUHAX, XapaKTEPU3YIOTCS GOMBLION MPOH3BOAUTENBHOCTE GETOH-
HbIX 3aBogoB (300-500 u Gonee M3 B yac) B OTCYTCTBMEM YCTPOHCTB I IIOJ0-
IPeBa U OXJIaxACHUA OCTOHA. :

Benenees Bopuc Eprennesuy (1885-1946) — seigaromuiica
THAPOCTPOHTEND H YEHBIH-FHAPOTEXHMK, YYACTHHK paspabot-
ku wiana FODJIPO. HenmocpeOCTBEHHO Ha CTPOHKe pyKOBOIHI
paspaboToil TexHuzecKoro i pabouero npoexTos BomxoBckoH
I'SC, mosmHee — [TABHLIA HEXEHEp CTPOUTENLCTBA JIHEIpOB-
cxoit T3C. B 3040 IT. B IOJDKHOCTH INIaBHOTO UHXKeHepa as-
THIPO3HEPTOCTPOS BO3MIABILI BCE JHEPreTHUYeCKoe CTPOH-
tenscTBo CoBerckoro Corosa

KanpanoB MuoxenTnii Hsanoud (1890-1962) — onun u3
cTapeinX THApPOCTpOMTeNel cTpaHsl, Tpodeccop, A.T.H. Ha-
ganpHHK paboT Ha cTporTenscTBe BomxoBekoi # JIHEMPOBCKOH
I"3C. TnaBubIi HEXEHEp CTpoMTENbCTBa Ynpunkckoi, TaBakc-
Koii, Bepxue-Caupckoit T'OC 1 BoccTaHOBNIEHHS [lHeTIporaca.
BaLIAIOMHAHACS CIEOMATHCT O HPOH3BOICTBY THAPOTEXHUYEC-
Kux pabot. Asrop Gomnee 20 meYaTHLIX TPYAOB B 3T0H o6nacTH

®uanvonoB Hukonaii AJleKcaxpoBHY — KDPYIHBIH HHKe-
Hep-THAPOTEXHUK ¥ THAPOCTPOUTENDL. Y4acTBOBal B CTPOH-
tenscTBe Bomxosckoit 1 Jlaenposckoit IIC. Havanbuuk pabot
Ha crpoutenscTaX Huxue-Csupckoit m Bepxwe-Caupckoit
I'3C, rnaBHbI HEkenep crpoutenscrsa FOp3anckoit [IC. Pa-
6oTan 3aM. IIAaBHOrO MEDKEHepa [NIaBrHapOBOATOXOHCTPOA H
[MaBHBIM HHXeHepoM [nasrumposonrobantcrpos. I'maBHbIA
umKeHep mepsoro mpoekta Kpacrospckoit I'3C. YuacTHHK
APOEKTHPOBAHHMA MHOTHX KPYIHBIX FHIPO3IEKTPOCTAHUMA

I'nasa 3. TPOITYCK CTPOUTEJIBHBIX PACXO/1OB

3.1. CxeMblI IPONyCcKa PacxoA0B U pPacyeTHbIH
CTPOHTEJbHBIA pacxol

Baxneiimeii 0COGEHHOCTBIO COOPYXKEHHUS PEYHBIX TMAPOY3IOB ABIACTCS 3a-

BHCHMOCTB TIPOU3BOJICTBA PabOT OT HENPEPHIBHO H3MEHSIOUXCA THAPOJIOTHYEC-
KHX YCIIOBMi peku. Jljis KaXIO0To BOJOTOKA OHH XapakKTepu3yloTcs ruaporpadoM
— rpaduxamMu KonebGaHHA PACXONOB M YPOBHEH BOJbI B PYCIIE B TeUEHHE roja. DTH
KojieOaHua A OOJBIIMHCTBA PEK BECbMa 3HauuTeNnbHbl. Hanmpumep, yposeHb
Bonrn y Yeboxkcapckoit I'OC nossiuaetcst Haji MHHUMAIBHBIM Ha 15 1 6onee Me-
TpoB, a Cynaxa B HupkeickoM ctBope — 10 35 M. PakTHYECKH HAGIIOREHHbIE MaK-
CHMaJIbHEIE pacxoas! B cTtBopax 3tux I'OC coctaBuiu coorBercTBeHHO 39900 u
2690 M3/c, a OTHOILEHHE MAKCUMAJIBHEIX PACXOACB K MUHUMAILHLIM 78 u 113.
. O1a 0cO0EHHOCTD HAXOMUT OTPAKECHUE Ha NIPAKTHKE B BUIE pa3paboTKH cxe-
Mbl IPOIYCKa CTPOMTENBHBIX PacXOAOB AA Kaxno crposiueiica '9C. 3agaua
TaKOil CXeMBbl ~ UCKIIOYHTE CIly4au HETPEIBUACHHOTO 3aTOILIEHUS KOTIOBAHA U
paspylleHus NepeMbIeK; He JONYCTUTh HAHECSHH HEeNpPeoyCMOTPEHHOTO IIPO-
€KTOM yIepOa pacnoNOKEHHbIM HHXE H BBILIC MHAPOY3/Ia HACEICHHBIM IyHK-
TaM, NPOMBIIUICHHBIM, TPAHCIIOPTHBIM H CENBCKOXO3SHCTBEHHBIM OOBEKTaM;
ofecneuuTs HENPEPLIBHOCTD CYAOXOACTBA II0 PEKE U CBECTH K MUHHMYMY BIAWA-
HWe JIEIOX0/I0B U TIABOJIKOB HA X0/ CTPOUTEIILCTBA. YIOBIETBOPEHHE ITUX TPebO-
BAHMH JOCTHIa€TCA: OrPaHUYEHHEM HONBEMA YPOBHEH PEKH M BHE3aNHBIX MOy~
CKOB GoybIie OBITOBOTO MaKCHMyMa, 00€CHeYeHHEM IOCTOSHHOTO IIPUTOKA BOJbI
B HIDKHUI 6bed) He MEHee CAHHTApHOTO MUHHMYMa, Y4ETOM 0COOEHHOCTEI 11po-
XOXKAEHUA JISJOX0J0B H [IaBOJKOB.

B 33BHCHMOCTH OT XapaKkTepa ¥ KOMIIOHOBKH COOPYKEHHH, THAPOIOruYec-
KHX XapaKTepUCTHUK BOAOTOKA, TONOrpaduy U Ie0NIOTHU CTBOPA B COBPEMEHHOM
FHAPOCTPOHUTENBCTBE IPHMEHSIOT TPH CII0C00a HPOMYCKa CTPOUTENBHBIX PacXo-
HOB: no 66imosomy pyciy pexu;, ¢ omeooom nomoka & 06xX00 CmposWUXCA COOpPY-
Jiceruti 10 TOHHENAM, KaHalaM, JIOTKAM HIH TpyOaM U KOMOUHUPOBAHHBIM CRO-
co6om (B MEKEHDH C OTBOZIOM PEYHOIO NOTOKA B 00XO0/ COOPYKEHHIE, a BO Bpems
TMaBOJKOB — C NIPOMyCKOM YACTM TOTOKA HEPE3 HEAOCTPOSHHBIE COOPYIKEHHS).
BriGop cnoco6a nponycka CTPOUTENbHBIX PACXOAOB COMPOBOXIAETCA THADPAB-
JIMYECKUM PACUETOM H, KaK NIPaBWIO, 1a00PaTOPHBIMU TH/IPABIUYECKUME HCCIIE-
JOBaHHSAMM.

BaskHelMM 1apaMeTpoM CXeMBI IIPOITyCKa PacXoJ0B ABJIAETCA pacHeTHBIH
 CTpOMTENbHSI pacxof. OT €ro BeMHYHHEL 33BHCAT Pa3MEpPhl BOXOIPOILYCKHBIX 1

OrpaxJalolMX KOTJIOBAH COOPYxeHUH, 00beMbI U CTOMMOCTH paboT o HuM. 3a-
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HIDKEHHE PAaCHeTHOTO pacxoja MOXKET IOBJICYb NOBPEXACHHE [IepEMBbIUeK, 3aTON-
JIEHHE KOTJIOBaHA, HAPYMICHHE CTPOALUMXCA B HEM COOPYXKECHHH W NepepbiB B
NIPOU3BOACTBE paboT, 2 B OTAENBHBIX CIy4adx HAHECTH yllepb pacnosioxeHHbIM
B HHXKHEM Obedpe HaCeNEHHBIM [YHKTAM U IPOMBILUICHHBIM IPEANPHUATHAM.

ITockonbKy HpOIOIDKHTEIBHOCTE CTPOMTENBCTBA THAPOY3JIa MHOTO KOpOUe
BPEMEHHU €ro SKCIUTYyaTalliy M BEPOSTHOCTD IIPOXOXKAEHUA BBICOKHMX ITABOJKOB CO-
OTBETCTBEHHO MEHBILLE, TO COOPYKEHUs It MPOITYCKA CTPOUTENBHBIX PACXOLOB
NPHHATO PacCYUTHIBATH HE HA MAKCUMAJIBHEIE SKCILTYaTALMOHHBIE PACXOIBl PEKH,
a Ha pacxoA MeHbIed obGecnedeHHOCTH. [103TOMY 33 PacHeTHBIH CTPOMTEIBHBLA
PacxoX MPHHHMAIOT He MAKCHMAJIBHBIH, @ ORUH H3 JOCTATOYHO BHICOKHX PACcXONOB
NONIOBOIbS pEKH. BelHuMHA ero Ha3HayaeTcs B 3aBHCHMOCTH OT Kiacca BpeMeH-
HBIX COOPY)KEHHH, KOTOpbI€ IpEeIHAa3HAYEHB! AJIA NPOIYCKa PAcXOdOB B [IEPHOA
mpou3sozacTBa pabor B pycne. CornacHo CHull 2.08.01-86 pacuerHslit pacxon
JUIA TIPOCKTHPOBAHUS BPEMEHHBIX THAPOTEXHUYECKHUX COOPYKECHHI NPUHUMAIOT B
3aBHCHMOCTH OT KJIacCa 3THX COOPYXKEHUH U CPOKA MX IKCIUTyaTalMu:

isi coopyxenuit IV kiiacca Op cpoke SKCIUIyaTalud Ho 3 jet — obecre-
yenHocTsb 10%;

i coopyxeruit IV kiacca npu cpoke IKCILTyaTaluu cBelre 3 xet — obec-
neyeHHocTs 5%;

JUIA COOPYKEHHH  KJIacca U CPOKe DKCIUTyaraluu go 2 et — obecreueH-
HOCTR10%;

i coopyxenuii 111 xnacca mpu cpoke 3kcILTyaranuy csbile 2 ger — obec-
IeuYeHHoCTh 3%.

BpemeHHbIE COOpY)KEHUA AIA IPOILyCKA CTPOUTENBHABIX PaCX0oJ0B, KaK Mpa-
BWIO, OTHOCAT K [V wiaccy. B ciydae ke, eclii pa3pylieHHE HX MOXET BbI3BaTh
[OC/IEACTBHA KaTacTpOQHYECKOIO XapaKkTepa AJIA PACIIOIOKCHHBIX B HIKHEM
Oxede rHAPOY3IOB K HAPOAHOXO3THCTBEHHBIX OOBEKTOB WIIH 33JEPIKKY BO3BEC-
HUS OCHOBHEIX coopysxeHuit I 1 II xiiaccoB, OHM MOrYT OBITH OTHECEHBI ITPH HAJ-
nexamem obocHoBanuy K I knaccy.

BricoTa KaMEeHHO-3€MJIHOH MEPEMBIYKH KOTJIOBaHA IPH CTPOUTENbCTBE Yupkei-
ckoit FOC coctamnsura 6onee 50 M. PaspymeHne ee B TECHOM YHPKEHCKO-MHATIHHCKOM
KaHbOHE MOITIO HMETh KaTaCTpOQHIeCKue NOCIEICTBHA ISl PACHONOKEHHBIX HIKE IO Te-
geHuto p. Cynak coorsetcTBeHHO B 28 # 35 KM rpyHTOBOH IWIOTHHSI AeHcTBYyromer Yn-
proprckoit I'3C U xpynHoil xenesnogopoxkuoi cranuuu Yup-IO0pt, a Tarke yBenMdauThH
HpOROIDKHTENBHOCTE PaboT Ha OCHOBHEIX coopyxenuax Uupkedckoit I'OC, oTHeCEHHBIX
k 1 wraccy. IloaToMy BpeMeHHEIE BOZOMPOIYCKHBIE COOPYXKCHHSA MOCIEAHEH CIEA0BAI0
651 otHectH K III KIaccy, a pacqeTHbIH CTPOMTENBHEI PacXold NPHHATE CONIACHO AeHCT-
BOBaBIINM HOpMaM 00ecneueHHOCTBIO 1%,

Ha npakruxe, oHako, Takoe MOBLIIIEHHE PACYETHOrO pacxolla HEe BCETAR MOXET
6sITh ompasnaHo. HampuMep, B mepBBlif Tox cTpoHTeNbCTBa TOi e Uupkeiickoit FOC B
CTBOpE €€ IMPOH30LLIO CaMONpPOH3BOJIEHOE 00pyllcHHe GONBINOrO MOTEHUMANLHO HEyC-
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TOHYHBOTO CKaJILHOFO MacCHBa, NEPEKPHIBIIETO PYCIO PEKH CBOCOOPA3HOH KAMEHHO-36M-
JISHOM MePEeMBIYKOH BBICOTOH 0K0M0 40 M. Pa3sMEIB 3TOr0 KAMEHHOIC 3aBajia NEPEIHBAB-
MHUMCA 9epe3 rpebeHs MOTOKOM MPOMCXOAMN TaK MEAIEHHO, YTO 00pa30BaHHA OKHIAB-
mekHca kaTacTpodueckoi BOIHEL B BepxHeM Gbede Yuproprekoit [3C He TpoH30mLIO U
HEOOXONMMOCThL MOBHIIICHHUA KIACCa BPEMEHHBIX COODYXEHMH He IOATBEPAMNIACH
(puc. 3.1 1 3.2).

Puc. 3.1. 3aBan pycna Cynaka caMOIpPOH3BONBHEIM 0OpYLIEHHEM
HOTEeHIMATbHO-HEYCTOHYHBOTO MaccHBa JietoM 1963 roxga B ctBope Yupkeiickoit [3C

5l

Psax pabort npu crpoxrenscrse ['3C (mepekpsITHE pyciia, 3aKpaiTHe rpeGeH-
KH, APOITYCK PacXo0B MEXEeHHU NMPH KOMOHHHPOBAHHOM CTIOC00€) BBIIONHAIOT B
ManOBOAHBIH mepHoX rozxa. Ilosromy Iuid HUX UenecooOpa3sHO YCTaHABIMBATH
CBOH COOTBETCTBYIOLIME 3TOMY BPEMEHU PacueTHEIE pacxonsl. OBBIYHO HX TpH-
HUMAIOT obecreueHHOCThi0 10% TOro Mecsua MM INEePHONA T0Ja, B KOTOPOM
[IPEANONaraeTcs BhINOMHATE paboThl.

3.2. IIponyck pacxoaoB ceKIHOHUPOBAHNEM PYC/ia

CTpOHTENBCTBO PEUHbIX THAPOY3IIOB Oe3 OTBOAA PEKH BHIIIOTHAIOT METOLOM
CEKLIMOHUPOBAHUA pyciia. OTOT METOM, ONHAKO, IPUMEHHM TONBKO B JOCTATOYHO
IIHPOKUX CTBOPaX IIpH HAIMYUM B pycle WIK Ha MoHMe pexd GETOHHBIX COOpY-
XKeRuUi, CIIOCOOHBIX MPOMYCKaTh pacxol noixoBoAba. PaboTst B 3TOM ciyuae BbI-
TIONHIOT B HECKOJIBKO odepeneii Mo OITHOM U3 CXeM: 6 08e ouepedu be3 komaoea-
Ha émopoti ouepedu, 6 0se ouepedu ¢ KOMA0BAHAMU hepeoll U 8mopol ovepedu
U pedxo — ¢ mpu u Goree ouepedu.

65
3. B. M. Epaxtun, B. M. Epaxrun




Puc. 3.2. O6muit Bux pycna Cynaka B cBope Yupkeitckoit ['9C depes HECKONBLKO CYTOK
THIOCTie pa3sMBIBa 3aBajla PEKOi

Cxema BO3BeICHHA HAPOY3Na B ABe OYEPEIU C OJHUM KOTIOBAHOM IIpHUMe-
HseTCA UCKIIIOYMTENIHO Ha I'OC, B cocTaB HanopHOro GPOHTA KOTOPHIX BXOIAT
TUAPOINEKTPOCTAHIMA U HAMBIBHAA PYCIIOBas IUIOTHHA, a Bce GETOHHEBIE COOpY-
AEHHs PA3MELLIAIOTCA B OJHOM KoT0BaHe (puc. 2.3 u 2.4). B toM ciyuae, koraa
GeTOHHBIE COOPY)KEHHS HAIOPHOrO (BPOHTA pacnonararorcs y oGoux Geperos
(470 4aCTO BCTPEYAETCA HA CYAOXOAHBIX PEKaX NIPU HATHUHMH B COCTABE THAPOY3-
A2 111033}, YHCJIO KOTIOBAHOB COOTBETCTBEHHO YBEIHMYUBAETCH, HO pabOTHI B
HHX BBINOHAIOT OJHOBPEMEHHO M OHU OTHOCATCA K IepBoii ouepeau. Ko Bropoit
ouepenH pabot B IT0l CXeME OTHOCATCA TOJBKO IEPEKPBITHE PYCiA PEKH H Hd-
MBIB PYCJIOBOH IUIOTHHBI, BRIIOIHACMBIE NIOCHE 3aBEPLICHHUSA TIOAABIAIOLICH Yac-
TH pabot neppoit ouepenn. IlocieaoBaTensHOCTs IPOH3BOACTBA PaboT MpH ITOMH
cxeme u3joxeHa B 2.2. I1o Takoii cxeMe IOCTPOEHBL BCE BOIDKCKHE, KAMCKHE U
6onbuias yacTs aHenposckux I'3C.

Cxema CTpOUTENLCTBA FHAPOY3IA B [IBE OYEPEH C ABYMS KOTIOBAHAMMU NPHU-
MEHAETCH B IIMPOKUX CTBOPAX HA THAPOY3NaX ¢ GETOHHBIMU ILIOTHHAMH U [IPU-
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Puc. 3.3. Cxema CTpOHTENIBCTBA
THAPOY3Ja CEKHHOHHPOBAHHEM 3 5'4 1
pycia B [BE OUEpENH C ABYMA
KOTJIOBAH2aMH T“_— 2000000
1 — cTaHLHOHHAA IUIOTHHA, 2 — 3nanne ['IC, ‘
3 ~ BOAOCHMBHAA IUIOTHHA, 4 — FIYXHE WIO-
THHLL, 5 ~ pa3fenbHbIH ycToi, 6 1 7 — nepe-
MBIYKM KOTJHOBaHa 1-0ii ouepeny, 8 — nepe-
MBIYKH KOTIOBaHa 2-0fi ouepenm

WIOTHHHBIMHU 3AaHuamMu ['3C, a Takke IPUM HAIHYMK B COCTaBe HAIOPHOIO
(pOHTA TAKMX I'HAPOY3NIOB JONOIHHMTEILHO PYCIOBBIX KaMEHHO-3EMIIHLIX WIH
KAMEHHOHAGPOCHBIX MWIOTHH. OuepeHOCTh POH3BOACTBA paGoT B pycie NpH
ITOli cXeMe H3NOoXKEHa B 2.3 ¥ oxa3aHa Ha puc 3.3-3.5. DTHM METONOM BO3BE/C-
HBI TMIPOIEKTPOCTAHIMN AHrapo-EHHCeHCKoro B MPTHIICKOro KaCKaloB.

Puc. 3.4. Crecuenye pycia Enuces nepeMsIYKaMH KOTIOBaHa !-oif ouepenu
Ha Casno-1llymencxoit '3C

Cxema ctpoutenscra ['DC B TpH U 6omee 0depequ OTAUYACTCA OT NPEAbl-
OyIMX GOMBIIMM YHCIOM TTOCIEIOBATENBHO CO30aBaCMbIX KOTIOBAHOB WIIH BO3-
BEJCHHEM COOPYXEHHMIT B TPEThIO odepeas Oe3 KoTIoBaHa. B NPaKTHKE OTEYECT-
BEHHOTO I'MPOCTPOUTENLCTBA OHA IPUMeHsack Ha JJuenporac 1 KaMckok Iac,
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U BIIOJIHE BEPOSITHA [IPH COOPY’KSHUM THAPOY3/OB B HIDKHEM T€UEHUH KPYIIHBIX
cubupckux pek — O6u, Exuces, JleHsl, AMypa.

Puc. 3.5. IIpomyck pacxomoB 2-oft ouepeqy Yepes JOHHBIC OTBEPCTHS
Ha Casno-IHymencxoit I'9C

Ilpu Bcex cxemax CEeKUMOHHUPOBAHHS PYC/a HMEET MECTO CTECHEHHME PeKu
HepeMbIMKaMu IIpH 06pa3oBaHUH KOTIOBaHa IepBoii ouepenu (puc. 3.6). OHo He
JOKHO ObITH Gonbiue 2/3 Or GLITOBOrO pycia, He HOJDKHO YBEIHYMBATH CKO-
POCTb TeUeHHS BOJB! 10 Pa3MBIBAIOLLEH €10 JIOKE U He CO3[aBarh B CKATOM pyc-
Jie Ha CyROXONHBIX pexax OoNIbLIMX Nepernaaos.

Pacxos! B IEpHON BO3BEAEHUA COOPYXKEHUI BTOPOH 04epear IPH 3THX CXe-
Max 06BIYHO IPOIYCKaloT THGO Jepe3 MOCTOSHHBIE BOAOCGPOCEL, 1160 yepes He-
JOCTpOEHHEIE OETOHHBIE COOPYKEHHUS ¢ JOHHBIMH OTBEPCTHAMH HJIH IpeGeHKoi
Ha BOJOCIIMBHOM IUIOTHHE.

3.2.1. T'uppaBanvecKHil pacyeT CEKINHOHHPOBAHMS PycJia

Paspaborka /m060ii cxeMsI IMPOILYCKa CTPOUTENBHEIX PACXOLOB COMPOBOXK-
JaeTcs ruApaBIndecKuM pacuetoM. [Ipu 3ToM Jurs kaxxmoii ouepenu pabot ompe-
JENA0T CKOPOCTH M MEpenajbl B peKe Ha yYacTKE CTBOPA; PACIIONOKEHHE U pa3-
MEpbI BOAOMPOILYCKHBIX OTBEPCTHIH; OTMETKHU I'peGHA MepEMBbIYEK M YCIOBHUA Tie-
PEKpBITUSA pyclia.

PacyeT cexIMOHMpPOBaHUA PyCJla BLHITOJHAIOT B JBa dTana. Ha nepBoM stane
IPOU3BOIAT pacyeT NPOITYCKa PacXOAOB PEKH Uepe3 CTECHEHHOE PycIIo, a Ha BTO-
POM — uepe3 HEOCTPOEHHbIE COOPYKEHHA — IPEOEHKY HWJIM JOHHEBIE OTBEPCTHS.
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Pacyer mponycka pacxoioB mepBOi odYepenH depe3 CTeCHEHHOE Pyciio
(puc. 3.6). HauuHaiot ¢ onpedenenus cxopocmu nomoxa V,, 6 cocamom pycne ¢
[UTOIIARBIO Mg,

Ve = Op | Ocye G.1)

Honyuennas V, ne dondicra npegviuuams 0onycmumol CKOPOCHU MeYeHus
6 pexe no ycnoguam cydoxoocmea (3 m/c) u He MoxeT GBITH Golbille Pa3MBIBAIO-
1eif CKOPOCTH M TPYHTOB JOXa PeKH, IPUBEACHHBIX B CIPaBOYHHKAX I10 THJ-
paBinke u mpuiaoxeruu 4.1. Ilpu Gonbliei BeTHIHHE €€ NPOU3BOAAT NPoGepKy
CMECHEHHO20 PYCIla HA PAIMBIE.

2 2
l o 2-2
’ W 2
1 4 T

/ % @0 z

é ,1/ é Vo— — Veu
o mo 1-1

if’/ B z e —

B,

Puc. 3.6. CxeMa k pacyeTy IpOITycka pacXO0B CEKHHOHHPOBaHHEM pycia
Ha nepBoM dralle Takyl0 MPOBEPKY MOXHO BBIUNONHATH NPHOMIDKEHHO MO
¢dopmyne:
Ahcp = hcp.6 BG / BC)K - hcp.6’ (3.2)

rae Ah, — cpenuas ryGUHA Pa3Mbla [HA, M; A, s — CPEAHAA I1yOHHA B GBITO-
BOM pyCIie, M. :

Ora ¢opMya JaeT 3aBBIUEHHYIO BeTHIHHY pa3MbIBa pycia U NpH [nybusxe
€ro He HHXe IHA KOT/IOBAaHa YTOYHEHUS TPaHHIIBI NOC/eAHEro He Tpebyercs. [1pu
GonbLieM pasMbiBe pacyeT HOBTOPAIOT 6oMee TOUHBIM cIOCO60M HilH TIpedycMa-
TPUBAIOT KperuieHue pyciaa [60].

Tlpyu CTeCHEHHH pyCiia [IEpel CXKaThiM ceueHHeM ero obpasyeTcs mepenan
Z, KOTOpbiil ONPENENAIOT NPUOIKEHHO 10 GopMyne:

Zoow = Vi 1 20%2 - V§/ 28, (3.3)

e ¢ = 0,8 — 0,85 — koapduument ckopocty; Vo = @, / (39, — CKOPOCTH TCYCHHA
B €CTECTBEHHOM PYCIie ¢ YUETOM MOANOpa, & Wy — KUBOE CEUEHHE PEKHU Nepex
BEPXOBOii MIEPEMBIYKO} C YIETOM ITOAIIOPA PACUETHBIM IEPENANOM ZLpqcy.
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Pacuem nepenada Z,,, BbI-
HOJHAIOT METOJIOM IOC/IeIOBATENb-
HBIX MPHOMDKEHHUH ¢ IIOCTpOEHHEM
Zyes = A Zogns) rpaduKa Zpe, = f (Zypyy)- Tpu nocr-
1 POEHHH €T0 Ha OCH OPAHHAT OTKJIa-
ABIBAIOT HECKONILKO 3HAYCHHH Z,,

AZ..,,,...,M
1,0

0,5} |I Zpacs = Zopun = 0,53 M (ue meHee 3-4), a no ocu abcuucc —
P ————= ' H BBLIYHC/ICHHBIE I HUX 1O popMyIe
-/ } “ 3.3 snavenus Z,,. Ilo nomyueu-
| Y, : “ HBIM TOYKAM CTPOST KPHBYIO

Lt , !6!; , o T Zoacw = (Zopuy)- Tepecenenne s1oit

KpUBOH ¢ OGHCCEKTPHUCOH MpAMOro
yrna Oynet COOTBETCTBOBATE AEHCT-
BHTEIBHOR BelMYMHE Mepenana
Z (puc. 3.7).

IIpenenbas BenHMuMHa Z,,,., HA CYNOXONHBIX PEKAX HE JODKHA IIPEBHIIATH
0,8 M. Ilpu 3nauenusx V, u Z,, ., 6onbie JOIMYCTHMBIX BETHYHH YMEHBIIAIOT
CTEIIEHb CTECHEHHS PEKH NepeMbIUKaMH, TU60 paciuupAOT pycio paspaborkoit
ofiHOTO U3 6eperoB 3eMCHapAIaMH.

3uas nepenag Zy,.,, ONPENEAIOT OTMETKU IpebHs nepeMpIuex nepBoit oue-
penu:

Puc. 3.7. I'padux k onpeneneHso oanopa
Zaca Y BEPXOBOH NEPEMBIIKH

BEPXOBadA [IEPEMBIYKa
HH30Bas II€PEMBIYKA

TBII = VBgy + Zpe +d (3.4
THII = VB, +a (3.5)

rae YBg,,; — 6b1TOBO# ypoBeHD BOIBI B pexe 10 kpuBoii Q = f (H) npu pacyeTHoM
CTPOUTEABHOM PacXoie; d H O — 3anac rpeGHA HepeMBIYKH HAJ CTATHYECKHUM
YPOBHEM B peKe.

Jlia nepemeruex I xnacca kanuransHocTd d = A, + Ak + @, tae A, — BeICOTA
HaKata BETPOBOH BOJIHEI Ha OTKOC, A/ — BBICOTA BETPOBOTO HAIOHA, O — 3aIac Ie-
PEMBIYKH 110 BhICOTE, M. Tounblil pacuet A, 1 Ah Bemonssiot o CHull 2.06.04-
82. B npeBapHTENBHBIX pacueTax TaKuX MepeMblveK IPHHUMAIT h, + Ak = 0,5-
1,0M 1o =0,4-0,5 M. [Ina nepemerdex Goiiee HU3Koro Kiacca d = .

OnpeneneHHRIE PACYETOM OTMETKH IPeOHS MEpPeMbIYeK Ha peKax € TAXEIbI-
MH JIEAOBLIMM YCIIOBUAMH CNEAYET NPOBEPATH HA COOTBETCTBHE MNOXBEMY YPOB-
Hs BOZbI B PEKE BO BPEMA JIETOXONa HPH 3aTOPax U 3aKOpax.

Pacyer nponycka pacxonoe Bropoii odepenn. Pacxoxn! Bropoil ouepemu
MOT'YT HPOITYCKAThCS Yepe3 MOCToAHHbIe BogocOpocel 'DC, uepe3 NoHHEIE OTBEp-
70

ctusd b0 rpebeHKy HEeAOCTPOEHHOH BONOCIMBHOM IuloTHHSI (puc. 3.5 u 3.8). B
HCKJIIOYHTENBHBIX CIy4astX HCIIONb3YIOT HE3aKOHYCHHbIEe TypOuHHRIEe 6i1oxu I'DC.

Jlna mpomycka CTPOHTENBHBIX PacXoAOB BTOPOH Ouepely CHAYana HCIOib-
3yI0T y6MHHbBIE BOAOCOPOCH THAPONEKTPOCTAHLHMI U BOAOCOPOCHBIX IUIOTHH
(Ueboxcapckaa u Huxnexamckas ['2C). Ilpu OTCYTCTBHH WIH HEZOCTATOYHON
IPOTNYCKHOM CIOCOOHOCTH MOCTOAHHBIX BOAOCOPOCOB B GETOHHBIX ILIOTHHAX ['U-
IpOy3/ia YCTPaHBaIOT BPEMEHHbIE, Ha IEPUOJ CTPOUTENBCTBA, BOJOIPONYCKHBIE
(DOHHEIE) OTBEPCTHA THO0 TOHHKAIOT IOPOTH HPOIETOB BOAOCAUBHON IIOTHHBI.
BBIMKH HEROCTPOCHHBIX IPOJIETOB NPUAAIOT IUIOTHHE HPH 3TOM BHA IrpeOGeHKH,
obparenHoi 3y0obamu BBepX (3.8). ITosToMy cnocod mponycka pacxoioB 4epes
NeJOCTPOCHHBIE MIPOJIETHl BOAOCAUBHOM [UIOTHHEI NIONYYHJI HA3BaHHE I'PeOCHKH.
310T cHOCOO MO3BONACT NHPH ONUHAKOBOM C JIOHHBIMH OTBEPCTHSIMH YPOBHE
BepxHero Obeda mporyckars GOnbILIKi pacxol, HO TPYAOEMOK B CTPOUTENBCTBE.
ITosTomy mocsie IATUAECATBIX FOJOB HMPOILIOrO BeKa AN NPONYCKA CTPOUTENb-
HBIX PAaCXOXOB BTOPOii O4YepeIi NPEUMYLIECTBEHHO HCIIONb30BAIMCH HOHHBIC OT-
BEpPCTHAL.

Ecu 3akpbITHE JOHHBIX OTBEPCTHH OCYIIECTBIAETCA NPOCTHIM Oy CKAHHEM
3aTBOPOB BEpXHEro Obeda, To 3aJaua 3aKphITus rpeOeHKH MHOTO CIIOXKHEE U pe-
LIAEeTCA OHA CIIEAYIOMM 00pa3oM.

BogocnuBHO# QpPOHT JENAT Ha CEKUHH. YHCIIO MPONETOB B CEKUMH HAa3Ha-
Yal0T paBHEIM YHCITY ApYcoB (cTymneHeit) GeTonnpoBanua. Jns mWIOTHH ¢ 9-10 H
Oonee nponeramu pekoMeHIyeTCs TpeX- U Gosiee CTyneH4aras cXeMa 3aKphiTHs
rpebenxu. [Ipy MEHBLIIEM YHC/IE MPOJIETOB — ABYXCTYIIEHYATas.

Kaxaast CeKUHA BK/IOYACT HECKOMBKO IIPOTICTOB H TEOPETHIECKH O6CILYXKHU-
BaeTCs CBOUM 3aTBOpOM. IIps GETOHHPOBAHHH B KaXIOH U3 HUX 3aTBOPAaMH BEpX-
HErO H HWKHEro 65e(0B 3aKpHIBAIOT IO OZHOMY IPONETY U MPOU3BOMAT YKIAJKY
GeToHa Ha BHICOTY NPHHATON CTYNeHH. Pacxon peku B 3TO BpeMA IPOXOAMT Ye-
pe3 He3aKPHIThie MpoNeThl IIOTHHEL. [10 oxkoHgaHuu yxuanku GeToHa 3aTBOPH B
KKIOM U3 CeKIMi [IepecTaBIfIOT B CMEXHEIE IPOJIETHL U 110/, HX 3alllUTOH yKia-
IBIBAROT OETOH. DTy ONEpalliio IIO0YEPE/HO BHIOMHAIOT B KAKIOM U3 IIPOJIETOB
cexuud. Takoe MaHEeBPUPOBAHKE 3aTBOPAMH IPOU3BOAUTCS JO JOCTHXEHHS ILI0-
THHO# npoexTHOro npoduis (puc. 3.9).

Pacuem nponycka pacxodoe uepes zpebenxy (puc. 3.10) npecaenyer nens
OIPENENHTS JJIMHY BOJOCIHBHOIO (PPOHTA, OTMETKH BPEMEHHBIX IIOPOrOB ILIO-
THHBL ¥ OTMETKH I'pe0OHs MepeMbIYex.

Hnuna 600ociuenozo pponma KOIDKHA YAOBIETBOPATH JABYM TPeOOBaHUAM:
obecrieyHBaTh HEPA3MBIBAEMOCTD JHA PEKH [PH CXOAE IOTOKA C PHCOEPMBI H CO-
OTBETCTBOBATH 110 YHCIY NPOJIETOB HPUHATOM cxeMe 3akphitha rpebenku. Ilep-
BO¢ TpeGOBaHUeE yNOBIETBOPAETCS IPH YCIOBHU:
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Puc. 3.8. «I'pebenka» nogocnueHoil mwiotuHs! Fopkosckoit C B nepuox
CTPOHTENLCTBR

nh= Qpr / (Vnon hp 1)’ (36)

IJie 1 — YHUCA0 BOROCIUBHEIX [IPONETOB PpeOeHKH; Qpr — HauboNbLIKIA 32 IEpUOL,
paboTsl rpebeHKH CTPOUTENbHBIA PACXOA, ¥y, — HEPa3MEIBAIOIAA CKOPOCTH LA
rpyHTOB 38 prcOep Mol (puHMMaeTcH ot 2,5 1o 5,0 m/c); hp — N1y6GHHa Ha puC-
Gepme IpU NPOXOXKIECHHH PACYETHOIO Pacxona; | — pacCTOAHHE MEeXTY OCAMH
OBIYKOB IUIOTHHBL.

Puc. 3.9. [Ipyx cTynenqatas cxema 6eTOHHpOBaHuA (3aKPBITHA) TPEGEHKH ILIOTHHEL:
1 — rpe6eHKa WiOTHHBL, 2 — 6ETOH, yKIIA/IBIBAEMBIil IPH 3AKPBITHH rpebeHKH, 3 — 3aTBOPHI, 4 — CBO-
6ozHbIe 11 NPONYCKA BOAbI MIPONETHI

Hnuny 00ocaugrozo gponma Ogyxcmynenvamou zpebenxu L, onpenensor
13 QOpMYIE! IPOMYCKHOH CIOCOOHOCTH BOAOC/IHBA C LIHPOKUM IIOPOroM, Ipeod-
pa3oBaHHOM [ PacyeTa 3aKpHITUA IPeGeHKH, IPEABAPHUTENHHO HA3HAYHMB BBICO-
Ty h,, ¥ aHCO CTyNeHeH GeToruposaHus K:
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L,=0, /Q,Sm@hj”’f), G.7)

rae (), — PacYETHBI CTPOMTE/]BHBIH PAacXOl B HEPHOA 3aKPLITHA TpebeHKH,
m — x03¢dMUMEeHT pacxoAa AT BOROCHHMBA rPeOCHKH, NIPUHUMAEMBIH paBHBIM
0,3 — 0,35, H, — BBICOTa 3aTBOpA.

Hnuny eodocnuenozo gponma mHozocmynendyamoi zpebenku HAXOAAT H3
BBIPAKCHHUA:

Le=Ad, (3.8

e A, = (0,5K)521/[132 + 232 + 312+ + (K — 1)322] — xoa¢rpuumeHT rpeberxy, 3a-
BUCALLMI TONBKO OT YUCIA CTynieHeH GeTOHUPOBAaHHMA X NIPUHUMAEMBIH J10 Tabm. 3.1.

Tabnuya 3.1

Yucao cryneneit K 2 3 4 5
Koabduunent Ay 1 0,717 0,625 0,580

HeoGxoaumoe a1a rpeGeHKH YUCA0 6000CIUBHBIX NPOAENOE ONIPEACILIIOT H3
BBIpAXEHHUA:

n= L./b, (3.9

rae b, = €b = (0,85 — 0,95)b — mMpHHa OAHOTO BOXOCIHMBHOIO NPONETA C YIETOM
COKATHA €.

JnuHy BOZOCIHBHOTO (PPOHTA NPUHUMAIOT [0 OONBIIEMY YHCIY MPOJETOB,
KOTOPO€ JOJUKHO GBITE KPAaTHO BHIOPaHHOMY YHCIY CTyHeHel 6€TOHMpOBaHHS.

Ommemky nopoza 6000CIu6068 HAZHAYAIOT U3 YCIOBHMA NEPEKPHITHA pycia
pexu npu BEIGpaHHOM pacxofe Oy,. Pacyer BHIONHAIOT B CIIEAYIOIEM [OPS/KE.

Mo reoNOrHYECKUM M THAPONOTHYECKHM YCIOBHSM CTBOPAZ Ha OCHOBAHHMH
aHasoroB 1o 1abn. 4.5 wid pexomenpauuaM [19; 45] BeIOGHPAIOT KOHEUHEIH M€~
penaa Ha Ganxere Z,,,,. IPH IIEPEKPLITHH pycia.

OmpefensoT KPUTHYECKYI0 DyOUHY HaJ OPOroM rpebeHKH:

hg=(0g?/ g)13, (3.10)
q=0,/nb, (3.11)

roe o = 1,0 - 1,1 — xo3dpuLpenT HePaBHOMEPHOCTH PAaCIIPENEIECHHA CKOPOCTEH

IIOTOKA.
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Haxopar nanop H Ha rpeGHe BOAOCIHBA H3 YCIOBUA paGoOThl B HENOATOM-
JICHHOM PEXXHME:

H =1[Q, /(menb 28 )], (3.12)

Onpenenstor oTMeTKy nopora rpeGerxu I1I' B 3aBHCMMOCTH OT IIOATOILIE-
HHA BOXOC/IHBA:
ecmd H<Zg, + hg,
TO BogocHuB He noxronnes u [I'=YHE + Z, - H, (3.13)
ecmu H> Zy o + My, TO BONOCTHB HOXTOIUICH
U HYXXHO CHa4ajla ONpeNeInTh MyOUHy ki, HaJ ero noporoM:

hy=Qu/ (@ Enb V28 ), (3.14)
TOrIa Ir = YHb- &,

rae ¢ — ko3@uuuent cxopoctH, pasusiit 0,8-0,95; YHB — ypoBeHs HHXKHETO

6neda npu Q.
Onpedensom ommemxy sepxnezo 6vecha YBB npu NpoXoxIEHHH O, B 3a-
BHCHMOCTH OT COOTHOWIEHHA hyy, u by = YHB — III™:

npuh,>hg  Z=[Q,/(@enbh, V28 )2 u YBB=VHB +Z (3.16)
npuh,<hg H=[Q,/(menb 2 )2PuYBB=IT+H (3.17)
Hasnauarom ommemxu nepemvivex emopoii ouepedu:

I'BI1=VBE +d
THI1 = YHB + a.

BEpXOBas [EpPEMbIYKa
HH30Bas NEPeMBIYKa

Pacuem nponycka pacxodoe uepes donnvie omeepcmusn u 21ybunmsie éo-
docbpocet (puc. 3.10). Yncno miyGHHHBIX BOXOCGPOCOB ONpPENENsETC KOHCT-
PYKLMe#i COOpYXEHHUA, 2 KOMTHYECTBO JOHHEIX OTBEPCTHI M HX PasMephl HA3HAYA-
0T B 3aBUCHMOCTH OT YHC/1a CEKLIHH B IUIOTHHE, IUMPHHEI IIPOJICTOB M BEIMYHHB
nponyckaemoro pacxona. Pacuer Bemyt o cnenyroleit cxeme.

Onpedensitom ommemky nopoza 0OHHbIX Omeepcmuii U3 yCJIOBHS MOTyde-
HUA Ha GaHKeTe TPH NEPEKPHITHH PyCiIa JOIYCTUMOIO Nepenaa Z,,,.. JOHHbIE
OTBEPCTUA OPH ITOM HE JO/LKHKE! OBITh 3aTomieHsl. Pacuer cieayer BEITONHATE
no dopmynam:
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VBB =VHB + Z,,; H,=(0,/mb J2g )23
IIBII = VBB - ..

rae H, — nrybusa Boasl B Bb HaJy HOporoM JOHHOIO OTBEPCTHA.

Haxoosm YBB npu pacuerHoM cTpouTenbHoM pacxoge. s 31oro no popmy-
aam (3.18) wmu (3.19) cTposAT KpHBYIO POITYCKHOH CIOCOGHOCTH JOHHBIX OTBEp-
CTHii IPH Pa3HBIX YPOBHAX BepxHero Opeta, o xoTopo#t u Haxomar orMerky Bb:

NP HE3aTOIUICHHOM BRIXORHOM OTBepCTHH 0 = | ©,, (2gH)12; (3.18)
[pH 3aTOILIEHHOM BBIXOTHOM OTBEPCTHH O = p @, (2gZ)172, . (3.19)

rxe H,, — Hanop Hag UEHTPOM BBEIXOAHOIO OTBepCTUd, Z — mepenaj Mexay Obe-
tamu, ®,, — MIOINAKE BLIXOAHOTO OTBEPCTHA, Y — Koddduiuent pacxona, onpe-
JenseMblii 1o gopmyie:

p=1/(1+&, +2gL/CR), (3.20)

roe &,, — moTepy Ha BXoje, MpuHUMaeMble paBHbiMu 0,2-0,5; L — nnuHa BOmdO-
cbpoca, R = o / y — ruapaBIMdecKuii paguyc, @ — XHUBOE CEYEHHE MOTOKa,
¥, — cMOYeHHsIi nepumerp, C — kosdduryent lllesn, onpenensemslii no popMy-
ne C = 1/n R!% win tabmuuam [14; 45], n — x03pduLMEHT [IEPOXOBATOCTH, [IPU-
HHMaeMbIH ana 6erona pasnbiM 0,012-0,013, a B apyrux cnydadx onpegeiise-
MBI ¢ YUETOM pexoMeHfauuit tabn. 3.2

Tabnuya 3.2
3uavenus noxazamens y 6 3asucumocmu om n 6 hopmyne Ilagnoscrkozo [45]
n R y n R y
0,1-1,0 | 027
o018 | Y1700 220 1 00075 | 10-35 | 020
W i 35-50 | 0,18
0,1-1,0

0,1-1,0 | 0,21 ’ ’ 0,28
0,020 10-50 | 016 0,030 1,0-3,5 0.21
0,1-1,0 | 0,31
0,1-1,0 | 0,23 1,0-3,0 | 023
0.0225 | 10-50 | 017 | ®9% | 300.40 | 021
40-50 | 020
0,1-1,0 { 0,25 (1)’(1) i ;’g 8’;‘5‘

0,025 | 1,0-38 | 0,19 | 0040 | 7" y
38-50 | 0.17 3,0-40 | 0,23
0T ? 4,0-50 } 0,21

Tpu uzeectHoM YBB Haznauarom ommemxku 2pebHs nepembivex émopoti ouepeou

75




BB
- M
" v\‘
I <, Zee Hb
H) | \\\
B I \\\ hs e

Puc. 3.10. Cxema k paciery npomycka pacxofos Yyepes «rpebeHKy» BONOCIHBHOM
IAOTHHBI

)
i

\ Puc. 3.11. Cxema qoHHOTO oTBEpCTHA
BOXOCIIMBHO#M MI0THHE! ByxtrapMunckoit [3C
(x pacueTy HOHHOTO OTBEpCTHS)

Smummw Lol i R LL BT

L
=

10,0 H
4 H = N =
Eo 0 $ s : SR o g i vt RS s
i 72,1 _' 32,0

g —

Pacuem nponycka pacxodos uepes nezaxonuennsie mypbunnsie bnoxu. Ha-
ubonee HaJIeKHbBIM U 6e30macHBIM, 110 JaHHBIM Canxr-TlerepOyprexkoro TexHuyec-
koro yHusepcurera (JIMIY um. Kamuruua), seisercs mpoIyck pacxoos 4epes 060-
PYAOBAaHHBIH HANPABIAIONHM alNapaToM TypOUHHbIH 610K Ge3 pabouero xoneca.

Mot cydas cBoGOAHOIO NepenuBa Yepes KpaTep BXOJHOTO OTBEPCTHA Typ-
OMHHOM maXTh! IPOIYCKHYH CNIOCOGHOCTD HE3aKOHYEHHBIX TypO6UHHEIX 65I0KOB
OTIpeNeNAIOT N0 hopmyrie:
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O=mnD 22 W~ (3.21)

rae m — ko3 dunueHT pacxona, npuaHMaemblit pasubiM 0,24, a s — Hanop Han
BepxHeil Kpomkoit TypOuHHOH maxTel, D - ainameTp TypOHHHOI MIaXThbL.

Jlid cay4as 3aTOIUICHHO# 1 BRILITpabeHHOM oTcackIBalomeii TpyOhl ee Ha-
xox9T 1o dopmye:

0=po 282, (3.22)

rae Z — pa3HOCTH TOPU3OHTOB BepXHEro u HIXKHero 6pedoB, a | M3MEHsETCA B
npegenax or 0,35 10 0,76 B 3aBHCUMOCTH OT COCTOSHHA TYPOMHHOIO TPaKTa U
JO/DKEH TPMHUMATHCS 110 JaHHBIM HATYPHBIX THAPaBIMYECKHX HCCIENOBaHHH
{I'C Ne3 3a 1951 u Ne5 3a 1953 rr].

Pacder mponycka pacxoioB NpH BO3BeleHHH COOpYKeHHil Oosee YeM B
Ase odepenn. [Ipu Bo3BemeHHH THAPOY3NOB B TPH (U Oonee) ouepenn pacxomsl
BTOPOH OYepeAd IPOIYCKAIOT Yepe3 CBOOOMHOE PYC/IO U uYepe3 HEJOCTPOEHHbIE
OeToHHbBIE COOPYKEHUs. PacyeT B 3TOM cily4ae BBIIOIHAIOT METOJOM NOCIEA0Ba-
TEJBHBIX IPUOIIKEHHH O clexyromen cxeMe.

3adaromca ommemxoil sepxuezo bvega.

Onpedensiiom pacxod, TPOXONALIUHT yepes cocamyio yacmsy pycaa.

Q=€0 Vy;

Vc)x = VO + ¢ \ﬁ}?’
e £ — koodpuimenT cxarus, pasubi 0,9-0,95; ¢ — xoaddrumenT cropoctr = 0,8-0,85.
Onpedensiom pacxod, NPOXONAILHIL yepe3 bemonnbie coopyscenus 1o Gop-
MysaM rpeGeHKH HIIH JOHHBIX OTBEPCTHIL.
Onpedensaom cymmapHuiii pacxod JU NpUHATOH oTMeTKy Bb.
3adasasce pasnvimu ommemkamu BB cmposm kpusyio Q = f (H).
IIo xpusoii Q = f (H) Haxodsm ypoeeny BB, npu koTopoM MOryT 6BITH IIpO-
nymens! pacxonst g, u O, 4 rpebeHb BEPXOBO IEPEMBIUKH.

IIpuMep pacdeTa npomycKa pacxoaoB ceKIHOHKPoBaHHeM pycia. Pacuer cekuu-
OHHMPOBAaHHA PyClia pacCMOTPHM Ha MpHMepe CTPOHTENbeTBa YeTh-KameHnoropexoit I'OC
Ha p. MpThim, pacnonaraomeics Ha pacCTOTHHH IIPUMEPHO 12 KM BhIlle KPYITHOTO IPo-
MBILLTEHHOTO TOPOJa, 3aIIHILECHHOTO OT 3aTOIICHHH BECEHHHMH MOJIOBOABSIMH HEBBICO-
Koif mamboit. Tunpoysen prmouaer npuwioturHoe 3xanue I'DC na 4 arperara ofuie#t
MOIHOCTBIO 432 MBT muHoi 123 M, 0XHOKaMepHBIA CYNOXOMHBIH muTI03 Ha Harop 40 M,
6CTOHHBIE CTAHIIMOHHYTO, TIPABO- H J1EBOGEPEXHDIC NIYXHE H BOAOCIHBHYIO (4 pojieTa o
18 M). mroTunsl. JinuHa HanmopHoro gponta 411 M, mupHHa pycna 180 M (puc. 3.12).

Crsop I'3C nmeer TpaneueHIaIbHYI0 GopMy ¢ KpyTeIMH Geperami, CIOXKeH Ipod-
HBIMH CKATBHBIMH IIOpOAaMH rab0po, IPHKPHITHIME B PyClie FPaBHHHO-NECYaHLIMU OT/IO-
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WEHUSIMH TOIIUHOH 6-8 M. OTMeTKa AHa pekH okono 90 M. Pacxomwr cocrasnsior: obec-
TtedeHHOCThIO 1% — 3860 mM3/c, 5% — 3350 M3/c u 10% — 2960 m3/c. [TaBoaKkH TPOXOAST
B Mae, HIOHe M CeHTAGpe. PacXofbl MEeXEHH YCTaHABIUBAKOTCA: JIETHHE — B HIONE, 3HM-
HHE — B HOsI0pe. 3aBHCHMOCTE MEXKIY PacXOfaMH PEKH H YPOBHAMH B CTBOPE COOPYKEeHHI
Q = f (H) npuseneHa B Tabnuue 3.3.

Tabruya 3.3
Pacxoxn, M/ ¢ 100 300 500 1000 | 1500 | 2000 | 2500 | 3000 ; 3500
VYposens, M 93,7 94,1 95,1 | 96,0 96,8 97,4 98,0 986 | 992

CoopyxeHHs THAPOY3/Ia CTPOSTICS B ABE odepent. B nepByto ouepens GeTonupyior
BOJIOC/THBHYIO U JIEBOGEpEXKHYIO IIYXYIO IVIOTHHEL; BO BTOPYIO — 3aaHHe I'9C, CTaHIHOH-
HYI0 H-mpaBobepexHyIo IOTHHEL Tak Kak B T€4€HHE BCET0 CTPOUTENBCTBA JODKHbI OBITH
obecreueHsl HOpMaJbHBIE YCIOBHA JUIA CYROXOACTBA, TO IUIIO3 TaKXKE BO3BOAUICA B ABE
odepeaH: mepeas odepeab ¢ BpEMEHHBIM NOPOTOM Ha BEpXHEH TOJIOBE COOpYXaeTcs KO
BPEMEHH NEPEKPITHA pyClla, BTOpas — JO MPOEKTHBIX OTMETOK — K MYCKy HEPBOro arpe-
rara. Pacxopl BTopoil ouepeslH MOTYT HPOIYCKaThecs Kak Yepe3 rpebeHKy, Tak H 110 JO0H-
HBIM OTBEPCTHAM. Pycio pexH mepeKphIBaloT B HOAOpE MeCsLE TPH PacdeTHOM pacxone
700 M3/c, rpe6eHKy 3aKpHIBAIOT OCEHbIO PU HaubomseM pacxone 1300 m3/c.

IIponyck pacxodoe wepes cysicennoe pycio. B koTnoBaHe BTopoit ouepeny pasmena-
I0TCsl BOAOCJIMBHAs IUIOTHHA U pasAebHbIH ycToil. CTeCHEHUeE pyciia ¢ y4eToM rabapHToB
MPONOJILHON PsDKEBOH nepeMbIYKH WHPHHOH 10 M, 0TKOCOB M GepMBI KOTJIOBaHA, 2 TAKKE
BPE3KH BONOCIHBHOH IUIOTHHEI B JIeBEIH Geper (~ 25 M) cocraBut 80 M wiiu 45% ILMpPHHEBI
peKH.

3a pacueTHsIi pacxox npuHHMaeM Op. = 2960 m3/c obecrieuennocteio 10%, cornac-
ro CHHII 2.06.01-86. BpemenHBIe cOOpYKEHHA WA NPOMYCKa CTPOHTENBHBIX PACXOI0B
TIPH OTPaHHYCHHH Iepenana B CyXEHOM pyClie [0 YCHOBHAM CYHOXOICTBA BEIMUHHON He
6onee 0,8 M H MPOXOMKHTENLHOCTH NPOH3BOACTEA PaboT B KOTIOBaHE MeHee 3-X JIeT OT-
HocuM K IV kiaccy.

Pacyer HauHHaeM C ONpeNeneHHS CKOPOCTH NOTOKA B CTECHEHHOM pycJie:

Vew= Op/ Ocxc = 2960 / [(98,5-90,0) (180-80)] = 3,48 M.

IonyaenHas ckopocTs Gonmbie NOIMYCTHMOH 1O YCAOBHAM CYAOXOACTBA, KOTOPYIO
TIPH HE3HAYHTENBHON HHTCHCHBHOCTH JABHXKCHUA CYZIOB MOXHO NPUHATH PaBHO# IIpeReb-
Ho gomyctuMoit 3,0 M/c. [T03TOMY CTECHEHHYIO 9aCTh pyclia HY»KHO JIM00 pacHIupHTD, JIH-
60 yrny6urs. Ho Tak Kak V,, 3HaYMTENBHO MPEBHINIAET HEPA3MEBIBAIOUIYIO CKOPOCTH ANIA
TPaBHIHO-TMIECIAHBIX OTJIOXKECHUH CO CpeAHEB3BEIIEHHBIM THAMETPOM dacTHll 25-40 MM,
paBHy10 2,1-2,5 M/C, TO IIpH CTECHEHHH PYCla IIPOH30INET €CTECTBEHHBIA Pa3sMBIB ITHX
OTJIOXKEHHH.

Besmrauua pasmeiBa Al MoxeT GBITH OnpezeicHa IpHOMIKEHHO 1o popMmyre:

Ah = (Bg / (Bex) heps— hep=180/100x 8,5-8,5=6,8 m.
B pesynrrare V, yMEHBIIHTCA 20 JOIMYCTHMOH BEAHYHREL:

Veg = 2960/ (8,5 + 6,8) x 100 = 1,93 M/c < 3,0 M/c.
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Puc. 3.12. Yerb-Kameroropekasa ['OC Ha p. Hpreim:
a -~ BuJ Ha coopyxenns ¢ HB, 6 ~ KOMIIOHOBKa PYCIIOBBIX COOPY&eHHH; 1 — rayxHe GeToHHbIE 110~

L THHBL, 2 — CTAHLMOHHAS ILUIOTHHA, 3 — BOOCIMBHAA INOTHHA, 4 — 3XaHHE IMIPOIEKTPOCTAHLIHMH,

5 — pasnmensHbiil yeToit

Jla onpeneneHus HOANEPTOTO YPOBHs PEKH Nepell BEPXOBOH MePEMBIYKOH HAaXOIHM
mepenaz Zp,., 1o popmyrne 3.3. PacueT BeaieM METOHOM HOC/ICHOBATEBHBIX IPHOIHKE-

© " HHH, 3a]aBafACh BENMMHHON an"H (8 mpemenax or 0 mo 0,8 M) mnd BRUMCICHHA

Vo= vac ! wg:

Zopun. = 02 M Zppeq = 1/2x9,81x {1,892 / 0,82 - [2960 / 180(8,5+0,2)}]2} = 0,103 m.
Zopun. = 0.4 M Zpye = 1/2x9,81 x{1,852/0,82 - {2960 / 180(8,5+0,4)]?} = 0,099 m.
Zopun. = 0,6 M Zyey = 1/2x9,81 x{1,812/0,82 - {2960 / 180(8,5+0,6)]?} = 0,094 m

Zopue, = 08 M Zyog = 1/2%9,81 {1,772 /0,82~ [2960 / 180(8,5+0,8)2} = 0,090 m.

Beuny manoct# nepenafa Zp,., NPHHUMAEM €To 6e3 moctpoeHus rpaduxa

Zpacs =S Zapuw)> pasHBIM 0,09 M.
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3nas IOATIOp ¥ BerOBOi IIEPEMBIYKH, Ha3HAYaCM OTMETKH I‘pC6H}I ICPEMBIYCK:

FBII = VBg,; +Zpac + d = 98,5 10,09 + (1,5 +2,0) = 102, u,
THII = VBg,,; + o = 98,5 + (0,5 + 2,0) = 101 u,

rae 2,0 M — 3amac BBICOTHI HEPEMBIYKH Ha HONBEM YPOBHH PEKH BCIIEACTBHE BOIMOXKHBIX
Ha HpThime (110 HMEIOMMUMCS HaGMIONEHMAM) 3aTOPOB BO BPEMS BECEHHHX JICIOXOHOB.

Tlponyck pacxooos emopoii ouepedu memodom zpebenku. Tak Kak TPOJOKUTENb-
HOCTB paboT B KOTIOBaHE BTOPOH ouepenH He MpeBHIIACT 3 JeT, TO PacdeTHBIH CTPOH-
TelbHELH PacXOf ocTaercs mpexHuM O, = 2960 M3/c.

Pacyer Ha1uHHaeM C ONpeacieHHS TpeOyeMoH IIMHBI BOROCIHBHOTO (pOHTA H HEOD-
XOIMMOTO YHCJIa BOLOCIHBHEIX IPOJCTOB. MHHHMAa/IBHO HEOOXORMMOE YHCIIO [IPOJIETOB
BOJAOCTHBHOM [UIOTHHBI 110 YCIOBHIO HEPa3MBIBAEMOCTH HHA PEKH HPH CXO€E MOTOKA C BO-
IOCnHBa onpenensieM mo Gopmyine 3.6

=0/ (Vyonhol) = 2960 / (22x8,5x18) = 0,88.

rae ¥, IpHHATa [/ KOPEHHBIX OPOJ OCHOBaHHA rab6po pasHO# 22 M/c.
OnpenenseM MIHHY BOXOCIMBHOTO (POHTA U3 YCIOBHA 3aKPHITHA IpeGeHKH IO
IBYX- H TPEXCTYNEHYATOH cxeMaM

L, =0, /[0,5 m(2g)"2 (H, - 0,5)32] = 1300/ [0,5x0,32(2x9,81)1/2 (9,5 — 0,5)32] = 64 m
Ly=A3 L, =0,717x64 = 46,1 M

rae H, =9,5 M — BricoTa 3aTBOpa, a A5 = 0,717 — koadduumenT TpexcryneHyaroi rpebex-
K# 1o Tabmaue 3.2.
Heo6xoxuMoe YHCIIO NPOJIETOB COOTBETCTBEHHO OYAET

IIPH ABYXCTYIIeH4aroil rpebeHke n=L,/eb=064/(09x18) = 3,95;
TIpH TPEXCTYNEeHYaToi n=46,1/(0,9x18)=2,85.

B paccmarpuBacMoM cilydae BO3MOXKH2 KaK JABYXCTYNeHYaTas, TaK H TPEXCTYNeHYa-
Tas CXeMa 3aKpHITHA TpebEHKH, HO TaK kak GeperoEoil NposeT WIOTHHB! PacIoNokeH Ha
0T™. 97,0 M H €10 HCIONB30BaHHE B POMYCKE CTPOMTEABHBIX PACXOOB Majio3(QeKTHB-
HO. B 3THX ycnoBHaX 1enecoo6pa3Ho NPHMEHHTH TPEXCTYHEHYATYI) CXeMY 3aKpHITHS Ipe-
6enxu (A, = 9 : 3 =3 M) ¢ IPOMYCKOM PAacXOAOB B [IEPHON CTPOHTENBLCTBA TONBKO depe3
TPU BOJOCITHBHBIX MponeTa. [losToMy NajbHeimMe pacdeTs! BHINOIHAEM IS TPEXIpPO-
JICTHOTO BOJOCITHBA.

OTMeTKy BpEMEHHBIX IOPOTOB BOZOCIHBOB HAXOAUM H3 YCIOBHS EPEKPHITHSA pyc-
na pexu. i1 MPUHATOTO PAaCYETHOrO PAaCcXOAa NEPEKPLITHA Opn = 700 m3/c npu HepasMbI-
BaeMOM pycie 1o Tabn. 4.5 IpUHUMaeM KOHEUHBIH mepenan Ha Gankere Z,,, . = 1,0 M 1
ofipefieNiieM KPUTHIECKYIO h,(p nIyOGHHY Hall IIOPOTOM IpeGeHKH:

hep = (ag?/ g)3 = [1,1x[700 / (3x18)]2 / 9,8]1/3 = 2,76 m.

Hanop H Ha rpe6re Bogocnusa npu ero paGore B HEMOATOIUIEHHOM pexuMe GyaeT:
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H= {0,/ [menb(2g)/2)}2 = {700 / [0,32x0,9x3x18 (2x9,81)112]}23 = 4,7 m.

TIposepseM pacdeT NORTOIUICHHA BopocHuBa. Tak Kak H = 4,7 > Z ... + by =
1,0 + 2,76 = 3,76, To Bogocnus noxroreH. [ToaToMy cHauajia HAXOAUM NITyOHHY BORBI /i,
HaJ MOpOTOM BOZOCIIHBA:

hy=0pn/[@pend (282, 10cc) 2] = 700 / [0,9x0,9x3x18(2x9,81x1,0)1/2] = 3,6 m,
3aTeM OMpeAensieM OTMETKY Hopora rpeGeHKH:
I = 95,5 - 3,6 = 91,9 m. IIpuaumaem I =91,5 m.

Jlns HA3HAaYEHUS OTMETOK IPebHs MepeMbIdeK BTOPOi OUEpEH OnpeeisieM OTMET-
ky BB npu OpoxoXdeHHH depe3 MJIOTHHY DacueTHOTO CTPOMTENLHOTO pacxona
Ope. = 2960 M3/c:

hg= [1,1x[2960 / (3x18)12/9,81]13 = 7,53 Mu ;= YHB - =98,5-91,5=7,0 m.

Tak xax hn < h,, TO BOOOCIIHB GYIICT He NOATOIICH H CJICAOBATC/IBHO!

Kp>
H=[0,/ (m € n bQ2g)21}3 = {2960 / [0,3x0,9x3x 18(2x9,8)}/2]}23 = 12,8 m
VBB =IIT'+ H=91,5 + 12,8 = 104,3 m.

OT1MeTKH nepeMbiieK BTOpoi ouepenu GymyT:

BEpXOBas MEPEMBIUKa I'BII = VBB +d =104,3 + (1,5 + 2,0) = 107,8 m;
HH30BasA MEPEMBIUKA THII = YHB + o = 98,5 + (0,5 + 2,0) = 101, m.

Hponyck pacxodos emopoii ouepedu uepes OoHHble omeepcmus (sapuanm)
(puc. 3.9). 'uapasmIdecKkuii pacueT B 3TOM Ciydae BEAyT MO ONHHAKOBBIM C METOAOM rpe-
GeHKH HCXOZHBIM AaHHBIM IO CJICAYIOMIEH CXeME.

B cooTBeTcTBUM ¢ KOHCTPYKIMEil BONOCIHBHON MIOTHHBI Ha3HAaYaeM YHMCIO H pas-
Mephbl ZOHHBIX OTBEPCTHH. )

O6LMHO B KKAOM IIPOJIETE TIOTHHEI AETAOT 10 OXHOMY OTBepCTHIO. ITosToMy B

' Tpex miponeTax 1o 18 M npuHHMaeM 3 oTBepCTHA MHPHHOH 12 1 BRICOTQH 11 M Kaxzoe.

OTMeTKy mopora JOHHbIX OTBEPCTHH HAaXORHM M3 YCJIOBHA TOJydeHHS JOIMYCTHMO-
IO nepemaga mpH mepekpbitiu pycna. Tlpu pacxone O = 700 M3/c cormacHo Tabm. 4.5

Z, 3 MOXKET OBITH HPHHAT PaBHBIM 2 M, TOT/IA

VBB=VHB+2Z,,,=955+2=975m n
TIJIO = VBB — H, = 97,5 — 6,75 = 90,75 m,

rae mmeJa Ha[ NMOpOTroOM JOHHOI'0 OTBEPCTHA
H, = {0,/ [mb(2g)'2]}%3 = {700 / [0,3x12x3(2x9,81)112]}23 = 6,75 m.

AHajoruyHo BapuanTy ¢ rpebenkoit I1710 npunumaem Ha oM. 90,5 M.
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Jna onpenencaus YBB u oTMETKH IpeGHSA BEPXOBOH HepeMbIUKH OOBIMHO CTPOAT
rpaHK IPOITyCKHOH CIOCOOHOCTH JOHHBIX OTBEPCTHIT IIPH pa3HbIX ypoBHAX BB u no He-
My HaXOMAT 3TH NapameTpsl s (. B HameM npuMepe 3Ty 3agady pernaeM NpUGTIOKeH-
Ho. 3 opmynsr Q = n @ (2gH,,)!”?> HaxomuM Hamop Haj UEHTPOM BHIXOf2 AOHHOIO OT-
BEPCTHA:

Hoo = 0%/ (12 0 2g) = 29602 / (0,752 (8x12x3)2x2x9,81] = 10,24 m,
rrep=1/{1+&+(2gL/C2R)] = 1/{1 +0,3 + 2x9,81x40,5/97,62x[8x 12/(8x2 + 12)]} =0,725.

YposeHs BepxHero Gbeda npu pacueTHoM pacxone O, = 2960 M3/c Gyner:
VBB =IIJIO + hy, / 2 + Hyy = 90,5 + 6 + 10,24 = 106,74 M.

Otmerka rpebHA BepX0oBoO# TIePEMBIIKH Oyner:

I'BI1=YBB +d=106,74 + (1,5 +2,0) = 110,24 M > 107,3 M.

310 CylecTBEHHO BHIIIE, YeM NpH rpebeHke. CHelloBATENBHO HPOIYCK PacXxomoB
BTOPOii OYEPEAH Uepe3 NOHHBIC OTBEPCTHA B PACCMOTPEHHOM CIIydae HelenecoobpaseH.

3.3. ObecneveHue CyI0X0ACTBa B nNepHo cTpoutTeancTea I'IC

IIpu pa3paboTke CxeMbl MIPOITYCKa CIPOHTENLHBIX PacX0Of0B 0c000e BHUMA-
Hue obpamaror Ha ofecrieyeHHe HOPMAIBHBIX YCJIOBUIl CYHOXOACTBA B CTBOPE
cTposierocs ruapoysia. Ocoboe 3Ha4EHHE 3TO YCIOBHE UMEET A KPYIHEIX Cy-
noxomdelx pex: Boaru, Kamei, [lHenpa, Enuces, AMypa u ap. OTyecTBEeHHOI
HPAKTHKOH THIPOTEXHHYECKOTO CTPOHTENBCTBA pa3paboTaHbl JOCTATOYHO Ha-
JAEXKHbIE pellieHHs 3Toji npobiaeMel. OHH IO3BOJAIOT OCYLIECTBANTH CTPOUTE b~
crBo I'OC mpakruuecku 6e3 yiep6a mis Hapoauoro xo3siictsa, KoMiuieke mepo-
NpUsATHii, obecneurBaronuii HOpMAIbHBIC YCIOBHA CYROXONCTBA B CTBOpE CTPO-
AIIETOCs THAPOY3.a, OObIYHO NpeJyCMaTpHBAeT:

ozpanuuenue nepenada npu cmecHerul pycna NepeMBIMKAMH BETHUHHOI HE
6onee 0,8 M 1 CKOPOCTH TeUeHUs Ha CTECHEHHOM Y4aCTKE — J0 3 M/C, [103BOJIAIO-
IIHE COBPEMEHHBIM PEYHBIM CyAaM 6€3 Tpyna Ipeo/0IeBaTh 3TH [PEIATCTBUA,

02PAHUYEHUE CMENeHU CYXCEHUA Pycaa TiepeMblukaMu He Gonee ueM Ha 2/3
€ro MIMpHHBI (Ha cTpouTenncTBe Yebokcapekoit I'OC, HanprMep, CYNOXOAHEIH
[POPaH [IpY BCTPEYHOM JBHXKEHUH CyAOB OBUI paciiMpeH 3eMCHapslaMHu B CTO-
poHy necyaHoro Jiesoro 6epera o 250 M, a Ha Yerb-Kamenoropekoit u Byxrap-
MUHCKoi ['3C npu 01HOCTOpOHHEM JBHXKEHUH CYHOB IIHPHUHA CTECHEHHOIO pyC-
Jla coctasiagna okono 100 m);

nepekpuimue pycia peku ¢ HAMMEHBIIUM ymiepOoM juid cymoXoacTsa (Ha
BCEX BOJDKCKMX, JHEIIPOBCKUX M MHOIMX APYTHX THIPOY3/aX OHO BBEIIOIHSIIOCE,
KaK NPaBHJIO, B KOHLIE HABUTallUK — B OKTAOpe-HOAOpe Mecslie);
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8800 CYOOX0OHbIX codpy.wcenuﬁ 6 IKcnIyamayuro Ha THAPOY3JIax, rae Cyao-
XOJICTBO HE MOIJIO OBITH XOTA Obl BPEMEHHO IPEKPAIUEHO, K HAYaly O4epeNHON
[IOC/I€ IIEPEKPBITHS PYCJla HABUTAlHH.

Cmeopui 2udpoINEKMPOCMARYUE NPY CIMPOUMENLCMEE HA CYOOXOOHOU pe-
ke kackada I'IC pacnonazaiom maxum 0bpasom, 4Tobbl BEpXHUH Obed HIKHEH
CTyIeHH NpH JH0ObIx 00CTOATERCTBAX Moanupal seimenexautyro I'OC. Hapy-
HIEHHE 3TOTO MpaBHIIa MOXKET KpaifHe HeOMarolmpHUATHO OTPA3sUThCA Ha BCEM CY-
JIOXOZCTBE I10 PEKe.

Topsroeckast ['IC ua p.Bonre ¢ HanopoM 14 M Gsia mocrpoena B 1948-57 rogax B
COCTaBE IHAPOIEKTPOCTaHIHH MOIMHOCTHI0 520 MBT, BONOCITHBHOH IUIOTHHEI, HECKOIb-
KHX 3€MIISHBIX TUIOTHH ¥ aam0 obmeit amuHoit 18,6 KM M ABYX OJHOKAMEPHEBIX JBYXHH-
TOYHBIX ULTIO30B ¢ pasfaensHeM 6pedom (puc. 3.13). C Hikuero 6beda aty I'OC nomken

Puc. 3.13. Komnoroska Topeiosckoit [OC Ha p. Borre:
1 — aganme ['3C, 2 — BOXOCIMBHAS MJIOTHHA, 3 — 3¢MJISHBIE INIOTHHBL, 4 — CYIOXORHEIA HLTO3, 5 — Ka-
Hau, 6 — nam6ut asannopra, OPY 220 u 110 kB

6bU1 MOAMMpaTE BepXHHit 6bed cTpomBIeiica mosanee Yebokcapexoit [DC. Onnako no
pany oOBEKTHBHEIX H KOHBIOKTYDHBIX IIPHYHMH MOCIEIHSS HECKOIBKO NCCATHICTHH KC-
IUTyaTHPOBANACH HA TOHIDKEHHOM HAllope M BOXOXPaHWIHIIE €€ He MOANHpano [opskoB-
ckyto I'3C. Bce 310 Bpemsa 14 ofecniedeHus CYIOXOHBIX TyOUH Ha y4acTke Bosrx ot
Topoaua no Hmkuero Hosropona (oxono 60 kM) OHa MPOM3BOAMNIA B MEPHONbI MEKEHU
cHcTemaTiueckue c6pockl B HIKHUH Gped) 3HaUMTENBHEIX pacxonoB. Ilon BosxelicTBHEM
HX JHO PEKH B HHxHeM Grede OBUIO pasMEITO, YPOBEHE BOABI Ha MOPOTaX BHKHHUX TOJIOB
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(puc. 3.14). IIponomKHTeIBHOCTE ILUTI030BaHHA H ABHXEHHSA CYIOB Ha 3TOM yUaCTKE YBEIU-
4HIaCh B HECKOJBKO pa3. HopMansHEIH pexum cyroxoAcTsa no Bonre oka3aica HapyIieH.
Jlns BOCCT2HOBIIEHHS HOPMAIBHOTO CYROXOACTBA Tpebyerca ubo moxbeM ypoBHA HeGok-
€apCKOTO BOJOXPAHIUIHILIA 10 HYXHOH MO YCJIOBHAM CYIOXONCTBA OTMETKH, MO0 CTpOH-
TenscTBO HIke Jopekosckoit ['3C BomonoAnopHON MIOTHHEL H CHCTEMATHUYECKOE TPOBEAE-
HHe AHOYIIIyOHTENBHBIX paor Ha 30-40—KMIOMETPOBOM y4acTke ee HHkHero 6neda.

Puc. 3.14. Illnto3 Fopekorckoit I'DC B mepHos CTPOUTENBCTBA

ITpy HEBO3MOXKHOCTH HAllOJHEHHs BOJOXPAHIININA K Hayaly HAaBUIALWH
nv BBojie arperatoB ['OC Ha NOHMXEHHOM Hanope OCYILIECTBIAIOT OJHO U3 ClIe-
JAYIOHIMX MEPOIIPUATHI.

3aznybnarom eepxHuti NOOXOOHOU KAHAN U 6DEMEHHO NOHUNCAIOM ROPO2
8epxHell 20106b1 WNH03G IO OTMETOK, 00ECTIEUHBAIOIINX CYROXOACTBO MPH MIOHH-
KeHHBIX ropusodTax. (Takoe pelenue uMeno Mecto, HanpuMep, Ha Yebokcap-
cxoM # Yerb-KameHOropekoM nuio3ax).

Vers-KameHoropekas I'OC B npenropssx Anras crponnack B 1939-53 rogax ¢ nepe-
pbiBoM Ha Bpemd Benuxoit OTedecTBeHHOH BOHHBL TpaHCIOpTHOE COOGIIEHHE MEXAY
Verh-KaMeHOropckoM ¥ pyIHHKAMH HOTHMETA/UIMYECKHX PyA B paiioHe I. 3bIpSHOBCKA
OCYHIECTBIAIOCH TONBKO IO TOPHOIt aBTOIOpOre U cyAamu o Hpreimy.

XKenesHas gopora orcyrcrBosana. [loatomy npu coopyxernu I'9C Tpebopanoch
o6ecneynTs BOSMOXKHOCTE IBIXKEHHS CYZOB 1o MpThimly 6e3 nepepeIBOB B TEUEHHE BCETO
BPEMEHH CTPOHTENBCTBA. :

Bo Bpems BhIMONHeHHA paGoT B KOTIIOBaHe NepBOH ouepeau (CTPOHTENBCTBO BEIOCH
METOJOM CeKIIHOHHPOBAaHHS PYCia) CYJOXOACTBO OCYLIECTB/IOCH HOPMABHBIM TOPS-
KOM II0 CTeCHEHHOMY pyciy. I[is coxpaHeHHs CyZOXOACTBA B NEPHOI MPOU3BOACTBA pa-
60T B KOT/IOBaHE BTOpPOii o4epe M TpeGOBAIOCH BBECTH B SKCIUTyaTalMIO KO BPEMEHH Iie-
PEKDPBITHA pyciia OAHOKaMepHBIH BbicOKOHanopHbIH (H = 42 M) 1mumo3s npu BepxaeM Gbe-
(e HaMHOTO HIXE NPOEKTHOTO. BepxHss roJI0Ba ILIK032 I 9TOTo ObLIa 3aIpOEKTHPOBa-
Ha C HaKIOHHOH (majzarolei) CTeHKoH ¢ AByMsA NMOpOTaMH: BPEMEHHBIM — B OCHOBRHHHU
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CTEHKH H TOCTOAHHEIM — Ha BEPXHHX OTMETKax ee. Bo3MOXHOCTb GETOHHPOBAHHUS CTEH-
KH O OTMETKH MOCTOAHHOTO MOpPOTa 32 3HMHHH ME)XHaBHTalHOHHBIH NEPHO NOCHE Ha-
HOJHEHHs BOXOXpaHWIHMINA ¥ BBoZa mepBoro arperara I'OC obecneunna tpebyemyro He-
MpePBIBHOCTH CyRoxoAcTea (pHc. 3.15).
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Puc. 3.15. BoiCOKOHANOPHEIH OXHOKAMEPHBIH CYIOXORHBIH IILII03
Vers-Kamenoropekoit ['OC na p. Hpthime

Ipyu OBYXCTYHEHYATOM IILTIO3€ C KAHAJIOM MEXAY CTYNECHAMH MOCIEIHHIM
BPEMEHHO COSMHAIOT ¢ BepXHHM ObedoM B 06XoM BEpXHEH CTYNEHH LLIIO3a H
W03yIom Cy0a 4epe3 HUNCHION CMyneHs.

B HexOTOpHIX CIIy4asx CyROXOACTBO IO PEKe BPEMEHHO MPEPBIBAIOT H OP2aHU3Y-
10M nepesanKy 2py306 u pazdenbHoe CyooxoO0cmso B HIKHeM U BepxHeM Obediax I'OC.

ITpu crpoutenscrse Byxtapmunckoit ['IC Ha Uprbime [IpaBaTenscrsoM 65110 pas-
PeLIeHo MpepBaTh CYIOXOACTBO B CTBOPE THAPOY3JIa Ha 3 roaa — BpeMs paGoT B KOTIOBa-
He BTOpOi O4YepeaH H CTPOMTENILCTBA YeThipex kaMepHoro mumo3a. (puc. 2,7 u 3.16). Ha
Kpacrospckoit I'3C Ha Enucee cyIoXxoACTBO NpepHIBANOCH Ha Gosee JTHTENbHBIH MEpH-
OX — 0 CTPOUTENLCTBA CYAONOABEMHHKOB.

<. s A

Puc. 3.16. Byxtapmusckas ['3C. O6uuit BUI 4eTHIpEX KAMEPHOI'O 1IUIi03a
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3.4. IIponyck pacxoxoB B Y3KHX CTBOpax

B y3kux CTBOpaX CEKUMOHMPOBAHHE PYCJa OCYIIECTBHTH HEBOSMOXHO
EIMHCTBEHHBIM peIeHHEeM JUld MPOILyCKa PacXofoB B IEpHOX crpomennc*rnva
[AC B TaKux cilydasX SBISETCS OTBOX PEKH B 00XO/ CTPOAIIMXCS COOPYXEHHH.
B 60BIIMHCTBE CAYy4AEB OH OCYIIECTRIACTCSH MO CIICLHAILHEIM 0GBOIHBIM TOH-
HEJSM, HA3HBAEMBIM CTpoMTeNnsHBIMU (puc. 3.17). Ilpu 6IaronpUATHBIX TOIIO-
rpadUuecKuX M THAPOJOTHYECKUX YCIOBUAX JULA STOrO yIaeTced HCIOJIE30BATh
JIOTKH Wi TpyOs! (puc. 3.18).

.

Puc. 3.17. CrpounTtesbHbli ToHHETH Ynpkeiickol [IC.B nepuo/ 3aBepIICHAs
paboT y BEIXOAHOTO MOpTana

Puc. 3.18. IIporyck CTPOMTENBHEIX PaCX0I0B 10 xKene300eToHHOH Tpybe
aa Konsimexoit I'IC ¢ KaMEHHO-3EMIITHOH IIOTHHOU
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[Ipomyck pacxofoB 110 CTPOHTENLHBIM TOHHENAM OCYIUECTRISETCS 1O Clle-
ayroureii cxeme. Ha onnom us 6eperos (uHoraa Ha o60MX), Ha OTMETKaX OKOJIO
OBITOBOTO YPOBHS, IO/ 3aILMTOH CKAIBHBIX LIEIMKOB COOPYKAKOT OJUH WIH He-
CKONBKO OOBOJHBIX TOHHENEH. BepxoBble MmOpTansl HX 0OOPYIYIOT 3aTBOPaMH.
3aTBOPEI PACCUHTERIBAIOT, KAK MPABIIIO, HA MAKCHMAIBHO AOIMYCTHMBIH HAHop Bo-
Al TTo OKOHYaHHIO MPOXOAKH TOHHENS CKaJIbHbIE NENMKH pasbUpaloT, a pycio
peKH nepexpriBaroT 6aHkeToM. ITox ero 3auuTON COOPYXKAIOT BEPXOBYIO M HH30-
BYIO IEPEMEIUKH, IEPErOPAXKUBAL UMH BCIO PeKy U 00pa3ys oOILuii KOTI0BaH Ans
BO3BE/ICHMA PYCIOBBIX COOPYKeHHH ruipoysna. Pacxonas! pexu B Tedenue Bcero
BpeMeHH paboT B KOTIIOBaHE IIPOXOUAT 110 06BOAHOMY TOHHeMO. [locie Bo3Bee-
HHA PYCIOBBIX COOPYXEHHI TOHHENE 3aKpbiBatoT. [Ton 3anmToil 3aTBOpa Ha Bep-
XOBOM y94CTKe TOHHEN 6ETOHUPYIOT NpoOKy. B HinKHUit Gbed B 3TOT NepHOX de-
pe3 BoRocOpOCH! B Telie IUIOTHHBI IPOIYCKAETCA TONLKO «CAHHTAPHBIH Pacxom».
OcHOBHas e 4acTh PaCXofa aKKyMYIHPYETCS B BOJOXPAHHIUILE.

Cxema c TOHHEILIMH, 61arofaps MakCHMAJIBHO HIMPOKOMY GPOHTY paboT u
TIONIHOM HE3aBHCHMOCTH TIOCTIEAHUX OT COCTOSHUSA PEKH, 00eCHe nBaeT BO3MOX-
HOCTS BO3BEIGHMA TMADOY3Ia B HanGoee KOpPOTKHE, 1I0 CPABHEHHIO C JIPYTHMHU
cnocofaMu MpoIycKa CTPOUTEIBHBIX PACXOAOB, CpoKkH. OHAKO OCYLIECTBIEHHE
ee TpebyeT GONbLIMX 3aTpart, YeM, HanpuMep, CEKLIMOHUPOBaHue pycna, [Toato-
MY €e MOXHO CYHTaTh LeaecoobpasHoii mpu pacxonax ao 2-3 teic. M3/c, a pu
HCIO/Ib30BAHMUH CTPOUTENIBHBIX TOHHENEH B KaUeCTBE DKCIUTyaTalMOHHBIX BOJO-
c6pocoB — npu pacxozax A0 8 Teic. M3/c. i1 3TOro HU30BYIO YaCTh CTPOHTENb-
HOTO TOHHE/IA COEJUHAIOT HAKIIOHHBIM TOHHENEM C BBHIIIOJIHEHHBIM Ha Ooliee Bbi-
COKHMX OTMETKAaX BOAOMPHEMHHKOM 3KCILTyaTallHOHHOro BofocOpoca, a HU30BOH
Y4JacTOK TOHHENA GeTOHUPYIOT.

Jl1d oTBOZ2 peKH B CTPOUTENBHBIH MEpUO/ NPUMEHSAIOT TOHHEIH ABYX BH-
HOB: GE3HAIOpHbIE — CEYCHME MX 3aIOJIHEHO IIOTOKOM BOABI He Gornee yeM Ha
85% u HamopHbIe, KOTOPBIE HA BCEM CBOEM IPOTAXEHHHU 3allONHEHbI BOXOH M
HMeI0T cBOOOAHBII ypoBeHb ee Ha 1,5-2,0 M Brlie cBoga. [Ipu KopoTKMX TOHHE-
JX ¥ OTHOCHTENLHO HEGOBIIMX PACUETHBIX PACXOAAX MCIOMBL3YIOT IPEHMYLILe-
£TBeHHO TOHHENH Oe3HanopHoro Tuna. IIpu mIMHHEIX ToHHeLIX (6onee 1000 M)
M mpy GOMBLIMX pacxollax MPUMEHSAIOT TOHHEIH HAIIOPHOTO THIIA.

DOpMY IOTIEPEIHOTO CEYSHUS TOHHE/S BHIOUPAIOT, pyKOBOACTBYACH K03 H-
imeHmM KpenocTtH nopof (npwioxeHue 4.5). B 3aBHCHMOCTH OT MHXKEHEPHO-T€0~
;_iomqecmx YCIIOBHI BCTpe4Yaercs MATh THIIOB cedeHMit ToHHe!. Pasmepnl ane-
MEHTOB CeueHHA KX PEKOMEHAYETCA IPHHIMATH 110 JaHHbIM Ta6i. 3.4 1 puc. 3.19.
‘ Jlnsa Ge3HAMOPHBIX TOHHENESH PEKOMEH/YIOTCS HPHMEHATH: B INIOTHBIX M HpOY-
HBIX CKAILHBIX MOponax 6e3 ropHOTo JanieHus CeUeHUE — THIIA 1, B IOPOAAX C He-
fonbmmw BEPTUKATLHBIM JaBIeHHEM (fi,>3) npu OTCYTCTBUM GOKOBOIO JaBie-
g, — vn IT; B noposax ¢ GONBIIHM BEPTHKAILHBIM U HEOOMBIIMM GOKOBBIM TOPHBIM
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