POCCUNACKAA AKAQEMUA APXUTEKTYPbI
W CTPOUTENIbHbIX HAYK

PYKOBOACTBO

no KOMMJIEKCHOMY OCBOEHUIO
nNoA3eMHOro NPocTpaHcTBa
KPYnNHbIX ropoAoB

Mockea — 2004


http://www.stroyinf.ru/fire.html

POCCUNCKAS AKALEMUA APXUTEKTYPbI
N CTPOUTENBHBLIX HAYK

PYKOBOACTBO

NO KOMIMNIEKCHOMY OCBOEHMIO
NoA3eMHOI0 NPOCTPaHCTBA
KPYMHbIX FOPOA0B

Mocksa — 2004



MPEAUCIIOBHE

PYKOBOACTBO

1. PA3PABOTAHO:

Poccuiickoii AxazieMueii apxHTeKTYphl H CTPOHTENBHBIX Hayk (aKageMuK
PAACH, noxtop Texu. xayk, npo¢. Musuues B.A. ~ pyxosomutens pabornt
LOKTOpP apXuTeKTYpHl, npod. Fony6es I".E.; xaHmmnatsi TexH. Hayk: 3amapaen
AB., Cxayko A H., Urnarosa O.WL, Byaanos B.T., Koporkosa O.H.)

2. OJTOBPEHO n pexoMeHI0BaHO K M3JAHMIO:
Yuenwim cosetom PAACH (mporokon or 30.11.2004 r.) ans ucnons3osBaHus

TIPOCKTHRIMUA ¥ CTPOUTCHLHBIMH Opralu3aiuiMu Poceuu

3. IOAT'OTOBJEHO x m3zaumo:
YnpapnesdeM  NEPCNCKTMBHOTO  MPOSKTHPOBAHWS, HOPMATHBOR MU
KOOpIHHALKH NIPOEKTHO~H3BICKaTeNbCKHX paboT Mockomapxurektypsl u I'YTI

"HUALL" MockoMapXHTeKTyphi

Hacrosee PykoBozcTBo He MoXeT ObITb NONHOCTBIO HIH YaCTHYHO
BOCTIPOM3BEAEHO, THPAXKPOBAHO ¥ PACHPOCTPAHEHO B KayecTre oPpULHanbHOro
n3xauma Oes paspetuenns PAACH



Crp.

Beenenue .............. eeeererrereneinnans eeaeeerratreaneteiaiteaarsesararanranen 6
1. OCHOBHBI€ TIONMOXECHUA . ..ocuvveennnnnnns e veeeees 10
2. OcHOBHBIC IPHUHLMIE! PA3BUTHS CHCTEM MOA3EMHBIX

COOpPYXEHHH H MX B3aMMOCBA3H B MHOIOQYHKHUOHATBHBIX

KOMIUJIEKCAX PasIMIHOTO HABHAYEHH .. oveenrneninininennranniinns 14
2.1.  OcHOBHEIE IPERTIOCHIIKH W OrPaHHYEHHS KOMIUIEKCHOTO

OCBOSHUSA MOA3EMHOI0 NPOCTPaHCTBA T'OPOAOS. ..... eerernranas .. 14
2.2. Homenkmatypa roponcknx TIOA3EMHBIX COOpYXeHMHM............... 16
2.3. TI'pagocTpoutespHbie OCHOBBI IOJ3€MHOTO CTPOHTENLCTBA B

KPYITHBIX TOPOMAX. .. cuttuititniineinaietaneeaetienenasniasaesninenanas 17
2.4.  MHorodyHKIMOHANEHbIE NOA3eMHbIe OObEKThI H HX

KOMIITEKCBI - evvvieneuncimieainrencnanaeessenassrnensanencsnen e 23
2.5. TlonmzemHbie COOPYXEHHS YIHYHO-AOPOKHON U TPAHCIOPTHOH

CeTH. ABTOTPaHCTIOPTHBIC TOHHENH H NeNIeXONHble TOHHENbHbIE

110 o723 <0113 S PP 27
2.6. ABTOMOOHIIBHBIE CTOSHKH H TapaXKH......... feerer e eaeas 31
3. OcofeHHOCTH MHKEHEPHO-TEOROTHYSCKIX ¥ FE03KONOTHYECKIX

M3BICKAHUH 1A TTOI3EMHEIX COOPYMKEHHMM o vuenvennencnrinnneannsns 33
3.1, VIHXeHepHO-re0NOTHIECKHE HIBICKAHH . ... .oueueeerneneruaneannnss 33
3.2, Te03KONOrHHYECKHE M3BICKAHMM. ..uovvure e ieeneaeenneniaaiannns 43
4. TomzeMHEBIE COOPYIKEHHUS, BO3BOJHMbIE OTKPHITHIM CIOCOOOM..... 48
4.1.  Tlpumeneuue u BHIGOD 3¢ GEKTUBHEIX METOJOB U TEXHONOIHU

CTPOHTEIBCTBA . enevnvrvatnininniaraeenatetenetesarnaanenenesertraenens 48
4.1.1. Ofwre nONOXeHAS. ............... e s 48
4.1.2. CoBpeMeHHble METOAB OTPaXIEHHS [TyGOKHX KOTIOBAHOR. ... .. 50



4.13.

4.1.4.

4.2.

5.1
5.2,
5.3.

54.
5.5.
5.6.

6.1.
6.2.
6.3.

8.1
8.2.
8.3.

Merozs! CTPOUTENLCTBA CNOCODaMH «CBEPXY-BHH3» H (BBEPX-

BHHBD . euvnrnerervnreraramaensasesaesensaatsssssssssnsssasasanssssanaes 70
TIpumeHenHe CTPYHHOH EMEHTaHY (TEXHOMOTHH «jet-

Zrouting») B OA3EMHOM CTPOMTENBCTBE. . ..vvurnnrnrrnenennannsianns 73
OcHoBHBIE NPHHUMTBI TPOEKTHPOBAHUA NOA3EMHBIX

COOPYXEHHI, BO3BOJAMMDIX OTKPHITEIM CIIOCOOOM. ... cevcvnsenn.. 76

I'opozlcxue NOA3EMHAIE COOPYXKCHHA MEJIKOIO 3AT0XKEHNA,

BO3BOJUMBIE 3AKPHITBIM CHOCOOOM. .. evvnecnrenrnsranns ereennee 85
TopHBie CnOcoBBS PabOT. ... ...ocivirneiiieiiniiniieiieen e 86
Tpoxozka BEIPaGOTOK MO 2AWMTOMH ONepeXarolei Kpemy. . ... 97

Crnocob NPOAABIMBaHNA NCUIEXOAHBIX ¥ KOMMYHUKaUXOHHBIX

TOHHENEH HEOOTBIOTO AUAMETPA. . .a v eenarninenenanareeanannnns 105
TTHTOBBIE CIIOCOBB! PABOT. . .evvereeinerininieeiesianeneceneriaeanen 109
becrpasmeiinsle criocOSH NPOKIALKA KOMMYBHKAIMH. ........... 116

OcHOBHBIE TIPHHIAILL TPOSKTHPOBAHMA FOPOACKHX MOA3ICMHBIX

COOPYKEHUH, BO3BOAUMBIX 3aKPBITHIM CTIOCOBOM. ... cvuveenn..e. 125
3anHTa OT NOABEMHEIX BOA. ......... SN 131
JIDEHANKHDBIC CHCTEMBL. - .- vevereererenennenareesnaensenotecaonsanees 131
Maapou3onsiks NOA3EMHEbBIX COOPYKEHMM . . .euvvnenrinienienaes . 143
OcroBHble NPHALKIL IPOEKTHPOBAHNS 3AIIHTEL NOAIEMHBIX
COOPYIKEHHM OT IOMBEMHBIX BOJ. . eurvureneernencsseamsenrenenemnsner 154
OcHoBHbie NPHHIIKITH! 3ALIATH CYINECTRYIOMIEH 3aCTPOKHN NpH
YCTPOUCTBE [OAZEMHBIX COOPYMCHUM. ... vivveiinninanniininiiiienns, 165
MOHHATOPHHI IPY CTPOUTENECTBE H AKCIUTY ATALMH [IOA3EMHBIX
COOPYKEHHM. ...vvnnennniiiininniannnannn, e aeas 173
[e0TEXHUYECKUH MOHHTOPMHT ... .euutnineenrnnrnrnarieraenenaenennes 173
MHkeHEpHO-TeONIOTHYECKUH MOHUTOPHUHT............ et 178
DKONOrHYECKH MOHUTOPHHT IOA3EMHBIX BO. .. . vvenrnnnn.anes 180



CHuCcOK UCHONb30BaHHEIX HCTOYHUKOB. ......... vt e, cienreenn. 184
IMpunoxenne A. OueHxa TEXHHYECKONO COCTOSHMA 3AAHHIH 110

BHEITHHM IIPHIHAKAM. . .uuvuernininaninneniarntineaaatnesraenseenaennas 192
Mpunoxenue b. Onpenenenne NONOMHUTENBEHLIX OCAIOK 3aHHUI

OT BAHSHAS BONOTIOHWKEHHA UIH APEHANKA. ....ovninnnenenrnnnnn... .. 194
Tlpwioxenue B. Metoap! 1 anmapatypa, IpuMeHAEMbIe TIPH

o6cnenoBaHHY KOHCTPYKIHMMH [IPH MOHHTOPHHIE. .. .vuceueninennnnnn. 196
[punoxenne I'. CoBpeMeHHbIE METOMB K CPEACTBA FEOQH3HYECKHX

UCCIIC/IOBARUH MPH POBEACHMH MOHUTOPHHTA NO3EMHBIX

COOPYKEHUH H OXPYKAIOIIEH 3aCTPOMKH. «.ovvevvtininieiiiniiniiecanas 201



BBEJAEHHE

Poct 06seM0OB H MacITaboB MOA3EMHOTO CTPOHTEJILCTBA B KPYMHBIX ro0-
ponax, pa3’BUBAIOIIMXCA KAK  KyNBTYDHO-HCTOPHYECKME M  TOProBo-
NpOMbIINEHHbIE UEHTPb!, HabmogaeTca cerofna Bo BeceM Mupe. CBA3aH OH ¢
HENpepLIBHO BO3pACTaloNief KOHUEHTPALIKeEl HaceNeHHs B 3THX ropojax u He-
TPEPHIBHBIM POCTOM YHCNEHHOCTH aBTOMOOMNIBHOrO Mapka, KOTOphie OpOK-
JA0T NpaKTHYeCKH Bce Haubosee OCTphie COBPEMEHHbIE NOPOACKHE POONeMBl
~ TePPUTOPUANBLHEIC, TPAHCTIOPTHBIE, IKONOrUYECKHEe, IHEPreTHIECKHE.

MnpoBas NpPakTHKa IpajOCTPOHTENLCTBA CBUUETENECTBYET, YTO OAHMM
u3 naubonee >PPeKTUBHBIX MyTeH peiueHHs ITHX TpobieM ABAKETCH KOM-
MICKCHOE OCBOEHHE MOA3EMHOTO NPOCTPAHCTBA, B KOTOPOM MOTYT pa3MelllaThCs
COOPYXEHHUS Pa3NMYHOIO Ha3HAYCHHS.

B nocneasue ASCATHNETHS POCT OOBEMOB M MacwITaGoB MOA3ZEMHOIO
CTPOMTENILCTBA HalbmogaeTcs u B KpynHeIX ropojax Poccun. CtposTes Kpyn-
HBle NOA3EMHbIE KOMIUIEKCH! PA3IHYHOINO HasHa4YeHHsl, TPAHCHOPTHHIE H KOM-
MYHUKAMOHKEIC TOHHESH, HOA3EMHEIE CTOSHKH M FapaxH, NPOH3BOLCTBEHHEIC
¥ CKIGAACKHE NOMEUIEHH, PACTeT NPOTHKEHHOCTD HHMA MEeTPONIONNTEHA.

BaxueHiyro polib B KOMILIEKCHOM OCBOCHHH MOA3EMHOIO NPOCTPAHCTBA
TOPOZOB MFPAIOT APXHUTCKTYPHO-IUIAHHPOBOYHBIE PEIeHNs IMOA3EMHBIX 00bex-
TOB. K HacTosmeMy BpeMeHH yike B 3HAYUTENEHOM CTelIeHH ONpeReRHINCE 06-
mue TpeGOBaHHA K TOPOACKOMY ITON3EMHOMY CTPOMTENBCTBY. B yacTHOCTH,
NPeANOYTUTENEHOM IpU3HaHa Takas ero gopMa, Opy KOTOPO# HazeMHas H MOA-
3eMHasd 4YacTH TOPONCKOH 3aCTPOHKH COYETAIOTCHA Ha OCHOBE MPHHIUMIOB HX
MAaKCHMaRBEHOrO TOPH3OHTANBHOTO ¥ BEPTHKANBHOIO GNOKHPOBAHUS.

CnoxHOCTb M BBICOKHi YPOBEHb OTBETCTBEHHOCTH MOA3EMHbIX COOPYKEHUH,
3HAYUTENBHOE BIMAHHE MX BO3BEACHHMA B YCIOBHMAX IUIOTHON ropoackoi 3a-
CTPOHKH Ha CYUIECTRYIOLIUE OKPYXarollue 00beKTH BEIABHIAeT LENbId pA Tpe-

60BaHH, KOTOpbIC HEOOXOAMMO YHUTHIBATH NPH IIAHUPOBAHUM, TIPOEKTHPOBa-



HHH i CTPOMTENHCTBE ITUX coopyxkeHuil. OCHOBELE U3 HUX CBOAXTCA X che-
IYIOUIMM.

1) HeobxoauMOCTs H3y4eHus CTpOEHHA M CBONCTB rPYHTOB Ha GONbaIyio
rny6HHy, pa3paGoTKM IPOTHO30B BO3MOXKHBEIX M3MEHEHH# COCTOAHUSA OKpY-
HKAIOIIET0 I'PYHTOBOIO MAaccHBa M 'MApOrecOrHYeCKHX YCIOBHIA, a Talkke 00-
CHEOBaHKA OCHOBaHMH ONM3PACIONOKEHHOH 3acTpoliKH, HIpEROHNpEeNensioT
3HAYHTENFHOE YBCAMYEHHe IUIOMafH, o6beMa H JETanbHOCTH HHKEHEPHO-
TEONIOrHYECKAX HM3bICKAaHUH 110 CPaBHEHMIO C TpeGOBAaHMAMH AEHCTBYIOLIMX
HOPMATHBHEIX IOKYMEHTOB.

2) TIpuMenseMuie KOHCTPYKTHBHBIC PEIlieHHs B TEXHONOTHH BO3BEJCHMA
NOI3EMHEIX COOpPYIXeHMH JOMKHAE obecrneynBaTh COXpaHHOCTh H HODMAJIbHEIE
YCIIOBHS FKCIUTyaTal[HH OKPYXaIOIMMX Ha3eMHBIX M MOA3EMHBIX O0BEKTOB, 0CO-
6eHHO MAMATHUKOB MCTOPHH M apXUTEKTYpsl. [N pemeHus 3To# 3a5a4m Heob-
XOJHMO l'lpOBOJ.'lHTB MaTeéMaTHYCCKOe MOJICSTHPOBaHHE H3IMCHEHHMS HANPAKEHHO-
IebOPMHPOBAHHOTO COCTOSHHA IPYHTOBOTO MAacCHBa, BMeIlamomero B cebs ca-
MO TNOJ3eMHOE COOPYXKEHHE, a TAKXKE OCHOBAHHA CYMIECTBYIOMMX 3MaHHH, MO~
TAZAKOIIKMX B 30HY BIMAHKA HOBOIO CTPOHTENBCTBA.

3) Ilpu Bo3BeJEHMM U IKCILTYaTalHH MOA3EMHBIX COOPYXEeHHH NepBoCTe-
TIEHHOE 3HayeHMe IpHoOpeTaeT WX 3all¥Ta OT NOA3EMHBIX BOX, 0COOEHHO NpH
HaIAYHHA [OMEINEHMH, rie BobkHO Ohith abcomoTHO cyxo. D10 Tpebyer npu
NPOeKTHPOBaHHYU pelaTh BOMPOCH BOJNOTIOHKKEHHUS, JPeHHPOBAHHSA IPYHTOB H
ycTpoficTBa FUAPOA30IIILIHH.

4) Ilpu NpOeKTHpOBaHHM MOA3EMHBIX COOPYXEHUH HEOOXOAHUMO TAKOKe
NPOEKTHPOBATE MPOBEACHHE TICOTEXHUYECKOr0 MOHMTOPHHIA, CHOCOGHOrO
00€eCHe HTE KaK KOHTPOIH B POLECCE BHINONHEHMS HPHHATBIX POSKTHBIX pe-
WIEHUH, TAK ¥ ONEepaTHBHYIO KOPPEKTHPOBKY 3THX pemieHuii B ciydae HeoOxo-
IHMOCTH.

K nacTosmeMy BpemeHH Hay4HbIMH, NPOSKTHEIMH H CTPOHMTE/IBHBIMH Op-

TAHU3ALKAMH YK€ HaKOIUIeH GOJbINOH OMBIT yCMEeIMHOH peanu3auyH Aaxe ca-



MBIX CHOXHBIX MPOEKTOB MOMREMHOr0 crpoutenscTea. Co3qausl HOBBIE MPoO-
rPECCHBHEIE KOHCTPYKTHBHBIE M TEXHONOIHYECKHE PEUICHHS MON3EMHBIX 00b-
€KTOB, B TOM YHCIE A% 3alHThl OKPYKaroLleil 3acTpoifku, paspaboTaHpl MeTO-
Jbl pacuera W MHCIEHHOTO MOACNHPOBAHHA NOBCACHHSA BO3BOAWMOTO NOK3EM-
HOro 00bexTa ¥ HaXONAMMUXCA B 30HE €ro BIHAHHA CYIUECTBYIOIHX OOBEKTOB,
METOIS! H CPEACTBAa MoHuTOpHHIra. I'nasusiif axient npu paspaborke npoGre-
MBE! KOMILIEKCHOTO OCBOCHHA [IOA3€MHOIO MPOCTPAHCTBA KPYMHBIX rOPOAOB
NPAXOAKTCH CErOMiHS Ha NMOUCK NyTeit Haubonee uenecooGpasHOTo pasMEeHU
[O3EMHEIX 0OBEKTOB H Haubonee pauMOHANEHOrO NPUMEHEHUA TeX METONOB U
CPEACTB HX BO3BEZEHHA, KOTOpsle Hapaborarsl. [loatomy Gonbimoe 3HaueHue
npHoOpeTaeT HayYHO-TEXHUYECKOE CONPOBOXKAEHHE T'OPOICKOTO MOI3EMHOTO
CTPOHMTENBCTBA, KOTOPOE B MOCNEIHHE TOXBl CTANO OMHOH U3 I'MIABHBIX COCTaB-
BAIOUIMX CHCTEMBE obecrieyeHns ero 6e30NacHOCTH ¥ HafeKHOCTH.

Hactosmee PyxoBoACTBO COAEPKHT PeKOMEHNAUMH (10 HCIIONB30BAHUIO
HOBCHIUMX OTCHECTBEHHEBIX U 3apyOexHBIX JOCTWXEeHUH B 06)acTH KOMILIeKc-
HOTO OCBOCHUS IIOA3EMHOTO MPOCTPAHCTBA KPYIHBIX TOPOZOB. PyKoBoACTBO co-
CTOWT M3 BOCEMH DPA3/IENOB.

HepBniit pazpest copepxuT OOLME NOTOKESHHA 110 KOMIUIEKCHOMY OCBOE-
HHIO [IOA3EMHOI'0 HPOCTPAHCTBA.

Bropoii pasgen noceanies rpajoCTPORTENBHLIM OCHOBaM COBPEMEHHOTO
ropoJICKOro MOA3€MHOTO CTPOHTEABCTBA H OTPaXKaeT OCHOBHBIE IPHRLIKIEI pa3-
BHTHS CHCTEM FOPOACKHX NOA3EMHLIX COOPYXeHHH W MX B3aMMOCBA3U B MHO-
FOQYHKUHOHAIBLHBIX KOMIDIEKCaX Pa3NMYHOro Ha3HAuEHHS.

B TpeThem pasjene H3goxeHs 0COOEHROCTH HHKCHEPHO-TE0OMHHECKIX
M FeO3KOJOTHYECKMX M3BICKAHWH JUIS TIPOEKTHPOBAHMA M CTPOWTENIBCTBA IOA-
3CMHBIX COODYKEHHH.

B versepToM H NSTOM pa3fenax pacCMOTPEHB! BOTIPOCH TIPUMEHEHMA H

8bI60pa 3PGPEKTHBHBIX METOOB H TEXHOIOTHI CTPOHTENBCTBA MMOJ3EMHBIX CO-



OpYyXeHu#, BO3BOJMMBIX B OTKPHITBIX KOTJIOBaHaX M 3aKPRITHIM criocoGoM, a
TAIOKE H3/I0XKEHBI OCHOBHBIE PHHIHIBI IPOEKTHPOBARHUA STHX COOPYKEHHIl,

3auguTe NOA3EMHBIX COOPYXEHHI OT MOA3EMHBIX BOJ MOCBAIIEH IECTOMH
pasfel, a B CENbMOM pa3jlieie H3/MO0XKEHB OCHOBHEIE TPHHUMIB! 3aUIMTHI Cy1ite-
CTByIOIEH OKpYXalOled 3acTpoiiku NpH yCTpOMCTBE NOAZEMHKIX COOpYKe-
HHH.

B BOCHMOM pa3jienie pacCMOTpPEHb! BONPOCHI OpPraHH3aUMH IeOTeXHH9e-
CKOTO ¥ HEDKEHEPHO-TEONIOTHYECKOr0 MOHHTOPHHIA NPH CTPOUTENLCTBE M IKC-
TUTyaTai#H OA3EMHBIX COOPYKEHHUI,

BcnoMorartensHsle MAaTEpHANEl MPUBENEHB! B HEThipeX NPHIOKEHHAX K

OCHOBHBIM pasjaesiaM PyKOBOllCTBa.



1. OcHoBHbIE HOXOKEHURA

1.1. Hacrosmee PyxoBoscTso pacHpoCTpaHseTcsi Ha TrOPOACKHME
1I0A13¢MHbIE H 3ariyOlieHHBIe (fanee Qs KpaTKOCTH NON3EMHBIE) COOPYXeHHUA,
BO3BOJMMBIE OTKPHITHIM CHOCOGOM (B KOTIIOBaHAaX) M 3aKpBITBIM CrocoboMm
(nomeMHOM NPOXOAKOif): NOA3EMHbIE KOMIUIEKCH MHOTOIENIEBOTO HasHAYeHHs,
HOJ3eMHbIE rapakH ¥ aBTOCTOAHKH, KOMMYHHK3UHOHHBIC TOHHEIH, NOJ3EMHbIC
ACHIEXOHbIE NePeXonsl ¥ AP.

PyxoBonctBo B wacTi paspenos 3-8 He pacnpOCTPaHAETCA Ha TOHHENH
METPONOIMTEHa H aBTOTPAHCTIOPTHBIC TOHHENH.

1.2. OcBoehrie TMOA3EMHONO MPOCTPAHCTBA TOPOMXOB JOJDKHO OCYINECTB-
NSTECA 710 €AMHOMY FPafOCTPOUTENBHOMY ILIaHY, YBA3aHHOMY C IeHEPAbHBIM
RAAHOM Pa3BHTHS rOPOa.

1.3. TlonsemHble coOpyXeHHA HEOOXOZMMO MPOEKTMPOBAaTh HA OCHOBE
TIPHMEHEHHS JIOCTHXEHHI MO3EMHOH aDXUTEKTYPHI C HCIIONB30BAHUEM MHOTO-
06pa3sHBIX 0OBEMHO-NNTAHUPOBOYHEIX U KOHCTPYKTHUBHbLIX PelIeHNH, COBPEMEH-
HBIX CTPOMTENBHBIX TEXHOJIOTHHE H MARTEPHANIOB.

1.4. Ilpu pa3MelleHHH MOA3EMHBIX COOPYKEHHUH, 060CHOBaHuH U BEiGOpe
TeXHMYECKAX PEINeHHii ¥ TEXHOJOIMM NPOUSBOACTBA PaboT JOMXKeH npuMe-
HATBCS KOMIUICKCHBIH ITOAXOZ, COCTOAUIMIA B COBMECTHOM PacCMOTPEHHH TPEX
COCTAaRIRIOMNX: TIEPBASt — HA3ZEMHAS YacTh ropofa CO 3/IAHUAMH, AOPOTaMH,
HHKeHepHO#H MHpacTpyKTypoit, BOAHO#H cpexoli; BTopas — noA3eMHas 4acTh
ropoZa, BKIIOYAoNiast TOHHEIH H CTaHIMH METPONOIMTeHa, aBTOTPAHCIIOPTHBIE
TOHHeNY, NOJ3eMHbe OOBEKTH M000r0 HA3HaYeHHs, ON3EMHbIe KOMMYHHKa-
LIMH H Ap.; TPEThS — HHKEHEPHO-TE0IOrHYecKas cpejia. OTH TPH COCTaBJIAIOIHE
JOIDKHBI YUUTBIBATECA B POLECCAX IAHUPOBAHHSA, UHBECTHPOBAHUSA, POEKTH-
POBaHUsl, CTPOMTENBCTBA ¥ IKCILUTYaTalMH OOLEKTOB, pa3MelllaeMbiX B NOI3EM-

HOM NPOCTPAHCTBE.
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1.5. Ins HCKMIOYEHHS HIDKEHEPHO~CTPOUTENHHOTO pHCKAa HEeOoGXOIUMO
NIaHHPOBATh IIOA3E€MHOE CTPOWTENLCTBO B 38BHCHMOCTH OT HHXKEHEPHO-
TEONOrHYECKHX YCIOBHA TEPPHTOPHH ropola. B COOTBETCTBHH ¢ 3TUM AOMKHEI
NPeARABISATECA CTpOTHe TPeOOBaHMA K IUIOAIM, ryOHHe u ofBeMy BTOpKe-
HHS B NOJ3EMHOE ITPOCTPAHCTBO Ha Pa3MHYHBIX YHaCTKaX, KOHCTDYKTHBHBIM
pelieHAsM H TEXHONOIMAM NTPOU3ROACTBA paboT.

1.6. MmKeHEepPHO-TEONOTHYECKUE H3BICKAHHS U IPOEKTHPOBAHHA H
CTPOHTENBCTBA HOA3EMHBIX COOPYXXEHMH JOIDKHB! BHINONHATHCH B COOTBETCT-
BUM C JIEHCTBYIOIMMH HOPMAaTHBHBIMH XOKyMEHTaMH IO HHXEHEPHBIM H3bI-
CKaHWsIM C Y4eTOM TpeOoBaHHMii, H3NOXKEHHBIX B pa3jiene 3 Hactosuero Pyko-
BOJCTBA.

Oco0oe BHEMaHKe JOMKHO ObITH YAENKEHO MPOrHO3Y W3MEHEHHSN Haualb-
HOTO TEOMEXaHHYECKOIo COCTOSAHHA IPYHTOBOTO MAacCHBa M I'HAPOreONOruye-
CKMX YCNOBuit IOA BIMAHUEM CTPOMTENBHBIX paboT O BO3BEHEHHIO MOA3EMHO-
r0 COOPYXEHHS, a TakkKe IPOrHO3y BO3MOXKHOH aKTHBHM3ALMK ONIACHBIX re0so-
FMYECKUX M HMHMKEHEePHO-TeOJIOrMYecKUX MHpoleccoB (KapcroBeix, cyddo3non-
HbIX, OLON3HEBEIX U Ap.).

Jlin CHOKHBIX H OTBETCTBCHHEIX HOA3EMHBIX COOPYKEHNH M1 BO3BOJH-
MBIX B CJIOXHBIX HHXXEHEPHO-TEONOrHYCCKHMX YCHOBHAX HeoO6XoauMo mpeny-
CMATpHUBATh MOHHTOPHHT OTAEIbHEX KOMIIOHEHTOB re0JIOrHYecKoi Cpejinl.

1.7. Texsuyeckue pelleHus MOM3EMHBIX COOPYXKEHMIt HOJDKHBI 0GOCHO-
BbIBATbCS pacyeTaMH Hanpxxenﬂo-ne(bopmnposaﬁnoro COCTOAHHUA HX KOHCT-
PYKimii ¥ BMeILAIOIIEr0 MacCHBa IPYHTa C NPHUMBIKAIOLIMME 3JaHHAMH H CO-
OpYXEHHAMH.

1.8. KoHCTpYKTHBHbBIE H TEXHONOIMYECKUE PEUIEHNS MOA3EMHBIX COOPY-
HEHHM, BO3BOJUMEIX B YCJIOBHAX TECHOM TFOPOACKOH 3acTpOHKHM, JOMKHEL
obecreyuBaTh COXPAHHOCTH GIM3PACMONOKEHHBIX CYLIECTBYIOMIMX COOpYkKe-

HUH, Q)11 9ero HeoOXoaMMO NpesyCcMaTpHBaTh:
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- HCCNENIOBAHUE BIWAHHA HOBOI'O CTPOMTENBCTBA HA H3MEHEHWE HATpSA-
WEHHO-1ePOPMHPOBAHHOIO COCTOAHHS TPYHTOBOrO MacCHBa M peXuMa INoj-
3eMHBIX BOX;

- obcnepoBanue OCHOBaHUH, QYHAaMEHTOB ¥ KOHCTPYKUMI OKpYKafOLIHX
COOPYXKEHHH;

- PAacUETHRIA MpOrHo3 AedopMmaluil COOpyXKeHul, NONaaIomMuUX 8 30Ky
BINSHUS NIOZ3EMHOTO CYPOMTENHCTRA,

- pa3paboTKy, NpH HEOOXOMHMOCTH, 3aIUHTHHIX MEPOIIPUATHIH;

- Opras{3alyio reOTEXHUIECKOIO MOKHTOPHHTA.

[lpn mpoexTHpOBaHUM NOA3EMHBIX COOPYXKCHMH HNOMKHEI OBITH TaKOKE
HpeNyCMOTPEHBl HMEDKCHEPHbIC MEPOIPHATHA, O0ecnedHBaloIHe JKOJOTHMYe-
CKYIO 3aUIMTY NPHJIEraiouiell TEppHTOPHH OT NOXTOIUICHHS, 3arps3HeHHs Tox-
3eMHBIX BOJ H Np.

1.9. ins Bemonsenus pabor No o0cneaoBaHMI0 OCHOBAHUMK U KOHCTPYK-
Ui CYIIECTBYIOLHX COOPYIKSHHH, MONAJAIOIHX B 30HY BIMSAHUSA CTPOHTENBCT-
Ba MOA3EMHOr0 COOPYXKEHHs, COCTABNEHHA PACHETHBIX HPOTHO30B JONONHU-
TenbHBX NedopMariiii 3TUX COOPYIKEHUA M A% OPraHU3aIBi MeOTEXHUIECKOro
MOHMTOPHHTA ClieKyeT NPURICKATH ClieNHANTH3HPOBAHHEIE OPraHU3aLMH.

1.10. Tipy npoekTUpOBaHWM TOA3EMHBIX COODYXXEHMH Cleayer y9YHThI-
BaTh ypOBEHb MX OTBETCTBEHHOCTH Y OTBETCTBEHHOCTH COODY)KEHHH, Ha KOTO-
pbl€ MOXET OKa3biBaTh BIMAHKUC [I0A3CMHOE CTPOUTEIBCTBO.

Ecnyu BnusiHHE MPOEKTHPYEMOTO IOA3EMHOTO COODPYIXKEHHs PaciIpocTpa-
HseTcs Ha 00BeKTsl 6onee BHICOKOrO YPOBHS OTBETCTBEHHOCTH, TO YPOBEHp OT-
BETCTBCHHOCTH IIPOEKTHPYEMOTO COOPY)XEHHS JOJKEH OBITH DOBBIMIEH 70
YPOBHS OTBETCTBEHHOCTH 3THX OOBEKTOB,

1.11. OcHoBHBIE TEXHHYECKHE PeLUEHNs], IPHHUMAaeMble NIPH MPOEKTHPO-
BaHWY MOA3EMHBIX COOPY)KCHMI (pacmoloxeHye B IUaHe U No raybuue, Tun H
dopma ceyeHHA, KOHCTPYKTHBHBIE PEINEHHs HECYIUMX KOHCTPYKIWUH ¥ ¢yHAa-

MEHTOB, CTIOCO0 3aILMTHI OT NMOA3EMHLIX BOX ¥ AP.), AOHKHBI 00OCHOBLIBATHCA
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NyTeM CPaBHEHHS TEXHHKO-3KOHOMHYECKHX MNMOKasartelelf pasIMuHBIX BapHaH-
TOB {IDOEKTHBIX PELIEHHH € Y4eTOM 3aTpaT Ha CTPOMTENbCTBO M IKCITyaTaluio
COOpYXEHHS.

1.12. Tlpu Bo3BeIeHUH NOA3EMHBIX COOPYXEHHH HeoOXOAUMO TIPHMEHSTh
nepefioBble TEXHONOTUM H MeTofibl pabor, obecneynBatonue IHPOKOE HCIOMb-
30BaHHE COBPEMEHHEIX MalIHH U MEXAHH3MOB, POCT NPOH3BOAKUTENLHOCTH TPY-
na ¥ GnaronpusTHEIC yCHOBHA paboThl.

1.13. Bregpenue nepefoBhIX TEXHHYECKHX pelCHHH H HOBOH TEXHHKH B
CJIOXHBIX YCJIOBHAX rOPOACKOr0 NMOA3EMHOr0 CTPOHTENBCTBA, HE OTPAKEHHBIX B
JEHCTBYIOMMX HOPMaTHBHBLIX JOKYMEHTAX, MOXET BBINONHATLCH NEPBOHAYAIIE-
HO B OKCNEPUMEHTAIBHOM INIOpAAKE TPH COOTBETCTBYIOLIEM HAY4HO-
TEXHHYECKOM CONIPOBOXIEHHH, COTJIACOBaHHMH C HAN30PHBIMHM OpraHaMH M C 1o-
cnenyoltel, npu HeoGXOAMMOCTH, KOPPEKTYPOBKOH MPOEKTHONH NOKyMeHTa-
WM.

1.14. Tlpu TpOEKTHPOBAHHM W BO3BEACHMH NOJN3EMHBIX COODPYXKCHMM
crenyer cobmoiaTh TpeOOBaHUA HOPMATUBHBIX AOKYMEHTOB 110 OpraHH3aluH
CTPOMTENHHOTO [TPOM3BOACTBA, OOecmeynBaTh COOMIONEHME NpPaBHI TEXHHKH
fe3omacHOCTH, BbIMOJNHEHHe TpeGoBaHMil MOXApHOW 6e30IIacCHOCTH, OXpaHbI
OKPYXatOIEeH CPefibl U CAHWTAPHEIX HOPM.

1.15. B ppouecce CTpOMTENbCTBA CHEAYET BBHIIOAHATL NPOU3BOACTBEH-
HBIA KOHTPONb, NPeyCMOTPEHHEIH ReHCTBYIOMAMHM HOPMATHBHBIMH HOKYMEH-
TaMH, COONIONATL OCHOBHbIE TPEGOBAHMA OTIEPALUOHHOTO KOHTPONA KauecTsa
CTPOMTENLHO-MOHTAXHLIX paboT M NMPOBOXHTE MOHHTOPUHI CYUIECTBYIOIUEH

3aCTPOHKH K OKPYXaIOUIei CPeabl.
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2. OcHoBHbIC NPUHIMIBI PA3BHTHST CHCTEM NOA3EMHBIX
CoOpyKeHuil U MX B3aHMOCBA3H B MHOTOQYHKIUOHAJIBHBIX
KOMILIEKCAX PA3JIHYHOr0 HA3HAUEHHS

2.1. OcuoBHbie HPpeaAloChl/IKH H OrpaHAMEeHHA KOMIUIEKCHOI0 OCBOCHHS
NOA3€MHOT0 NPOCTPaHCTBA ropoaos

2.1.1. OcBoeHne MOA3eMHOTO NMPOCTPAHCTBA NO3BOJIACT PEmATh CHEAYIO-
IfHe 3a/[a9H IPajiOCTPOHTENbCTBA:

- NPEJENbRO KOMIIAKTHO Pa3MeIlaTh 3AaHHS H COOPY)XXeHHA CaMoro pas-
JIMYHOTO Ha3Ha4YeHHs B HauGonee HyXKHBIX AA FOpOJa MecCTaxX, B TOM YMCie B
YCIOBHAX KpaifHe CTECHEHHOH 3aCcTpPOiKHy;

- COREPIIEHCTBOBATH TPAHCMOPTHOE 06CITYKHBAHHE HACENCHHA CO 3HATU-
TElbHBIM TOBBIEHUEM CKOpoCTell cooflueHHs Onarofaps HCHONB3OBAHHIO
TIOA3eMHBIX PENBCOBEIX My Tel (ANEKTPUGUUHAPOBAHHBIX KENEIHBIX AOPOT, MeT-
POMONHMTEHA TPAAWIMOHHOTO M HOBBIX MOAMMHKAUMHA, «CKOPOCTHOTO Tpam-
Basy), a TakoKe 6rarofaps OpraHM3alKy Ha OTACHBHBIX YYacTKAX MarucTpab-
HbIX YJHI ¥ aBTOMOOHIBHBIX JIOPOT HENPEPLIBHONO ABKECHAS;

- ofecneuyBaTh OOTHMANLHEIE YCIOBHA Uit PA3sBUTHA, SKCILUTyaTauuy M
PEMOHTA NOPOACKHX HEDKEHEPHBIX ceTel;

- peniaTs MpobieMy NOCTOSHHOTO ¥ BPEMEHHOTO XPAaHCHMS HENPEPHIBHO
BO3PACTAIOErO NapKa JIerKOBhIX aBToM0OMNeH U APYTHX BUJOB TPAHCIOPTA;

- 00ecneynBaThL 3HAYHUTENBHYIO IKOHOMHIO TOTLTHBHO-SHEPTETHYECKHX pecyp-
COB.

2.1.2. I'opoackoe NOX3EMAOE CTPOMTENLCTBO CIIOCOOCTBYET O3JOPOBJIE-
HHIO FOPOACKOH CPelbl: YMEHBLIACTCS 3arpA3HEHHOCTh BO3AYIIHOro bacceiina,
CHWXAIOTCS YPOBHH IDYMOB H BiOpalui, NOsBisfeTcS BO3MOXHOCTb YBenHye-

HHA IWIoWa/iel 03¢/IeHEHHBIX H OOBOAHEHHbBIX TEPPUTOPHH.
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2.1.3. B nepByio ouepens uenecoobpasHo pasMelLaTh oA 3eMiiei o0nex-
Thl, B KOTOPBIX TEXHOJNOIHYECKUE NPOLECChl MONHOCTHIO aBTOMATHIUPOBAHLI M
repMeTH3NPOBaHs! WK, H2060pOT, MPOCTH! ¥ He TpeOyIT GONBLIOTO KOAWYeCT-
Ba 06CITY>HBAIOWIErO NEpCoHaa.

2.1.4, Tlon3eMHble COOPYXEHUs He HYX/AOTCS B KaKuX-THGO paspsiBax
MexIy cofoif B B HYXHBIX HJ8 [OpPOJa MeCTax MOTYT PachipOoCTpaHATBECA Ha
tonbmre maomany. Ha npocTpaHCTBEHHYIO OpraHM3aliMiO MMOA3EMHBIX COOPY-
KEeHHUH TOYTH HE OKa3bIBAaeT BIUAHUE penibed), a Onarozaps co3naHHIO TNOA3EM-
HBIX TPAaHCMIOPTHHIX H MEMEXOMHLIX MyTed MOryT ObITh obecriedeHs! CaMele
yRoOHblE YCNOBUA JBHXEHHA C MUHHMAaNbHOM BBICOTON nepememenHii Ho Bep-
THKANH.

2.1.5. Tlpu onpefencHHH 30H HaubOonee aKTHBHOIO TOX3€MHOTO CTPOH-
TENBCTBA pelaloufiM (GaKTopoM ROMKHA ABAATHCS COLMANbHAfA M TEXHHKO-
3KOHOMIYECKas Lieeco00pasHOCTE HCNONb30RAHUA TEX MIH MHBIX Y4aCTKOB H
30H rOpoAa.

2.1.6. IlpobneMa MCITONb30BaHUA MOM3EMHOIO NPOCTPAHCTBA T'OPOXOB
Hambolice akTyaibHa B MX HeHTpalbHbIX, Haubosee nocemaeMerx palfonax, rae
npeoCnanaeT KanmuTanbHas OMOPHas H HCTOPHYECKM LICHHAs 3acTpoiika, a Tak-
Xe B pamuIMUHBIX CHENMAIM3HPOBAHHBIX [EHTpPaX H B OOmICCTBEHHO-
TpaHcnopTHeIX Komrmekcax. Ilpu 3ToM mopsemHEBie COOpyXeHMs MOryT ObITh
PacnonOXeHbl NPAKTHUECKH TOBCEMECTHO, B TOM YHCIIC TOX 3HAHWIMH, Y-
[laMH | ILTOLIANAMHY, a TAKXKe MoK BOAOH.

2.1.7. Ha xapaxkrep ¥ Macmrrabsl CTPOHTENBCTRA ITO/I3EMHBIX COOPY KeHHUit
M MX KOHCTPYKTHBHO-ILIAHVPOBOYHBIC DEINEHHA 3HaYMTENbHOE BIHSIHHE OKa-
3bIBAET COBOKYIIHOCTb KOHKPETHBIX NPUPOJHO-KIUMATHYECKUX M AHTPONIOreH-
HBIX (PaKTOPOB.

K npupoaHo-KikMaTH4eckKMM $aKTOpaM OTHOCSTCH NOKA3arelid Xapak-

TEPHOTO TEMITePaTyPHO-BIAXHOCTHOIO H BETPOBOIO PEXHUMA MECTHOCTH, OCO-
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GeHrocTH penbvedia, reONOrUH M MMAPOreonoruy, Hanuuue aksaropuit ¥ ap. K
aHTPONOTeHHBIM $aKTOpaM OTHOCUTCA BCE TO, 4TO ObIIO paHee CO3NaHO B rOpo-
i€ 9eJIOBEKOM.

2.1.8. B KpymHEIX ropojax MOTEHUHAILHO BO3MOXHBI 3HAYHTEJbHbIE
06BeMEl TO3EMHOTO CTPOUTENBCTRA. Hil)e YPOBHA NOBEPXHOCTH 3EMITH MOXET
6r1Ts pasMernieno 1o 70% ot obmero obnema rapaxeii, 10 80% cknagos, 10
50% apxuBoB ¥ XpaHwm, X0 30% npexnpastaii chepsl oOcHyKABAHMA H
Jpyrax ciryx®0.

2.2. HoMeHKJIATYPa FOPOJCKHX NOA3EMHBIX COOpyxeHnit

2.2.1. IlepeyeHs OCHOBHBIX BHIOB TOPOACKHX OOBEKTOB, NOTEHUHANBHO
TIPUNO/HBIX IUIA PA3MEMICHHA HINKE YPOBHS MOBEPXHOCTH 3€MIIH, BKIIOYACT:

- MHXEHEPHO-TPAHCTIOPTHEIE COOPYXEHHS (ABTOTPAHCNOPTHLIE M Nielue-
XO/Hble TOHHENH; NO/3eMHbIe YIacTKH MyTeH penbcoBOro TPAHCIOPTa - METpo-
TNOJHTEHa, MHHH-METPO, «CKOPOCTHOI'O TpaMBas»; ABTOMOOHIBHEIE CTOSHKH H
rapaxci; NOMEIIEHUA aBTOOYCHEIX M KEE3HONOPOKHBIX BOK3ANOB K JP.);

- NPEANPHATHS TOPTOBNH B OOIMECTBEHHOTO WTaHMA (TOPTOBHE LEHTPH
H 3aiIbl; MarasvHbl PasiiigHOrO NPoQHIA H KMOCKH; BCIIOMOTATENbHEIE HOMe-
meHusA Kade, CTONOBBIX, PECTOPAHOB H Jp.);

- aJMHHHUCTPATHBHbIE, 3PE/UINHBIE H CIOPTHUBHEIE COOpYXeHH: (KoHde-
PeHII-3afbl, aPXUBHI, BHICTABOYHbIC M KOHLEPTHBIC 3aJibl, KWHOTEATPHI, CHOp-
THBHBIC 32JIbl, I[UIaBaTeNbHbIC OacCeWHEl, KaTKM C MCKYCCTBEHHBIM JIBIOM H
Ap.);

- NPEANPHUATHA KOMMYHAIEHO-O6BITOBOrO 0OCITYXUBaHUS U CBA3M (aTeise
PEMOHTA, XUMYHCTKY, NpayeyHie, 6aHU, NapuKMaxepckue, NOYTOBLIE M Tene-

rpagHble OTIENEHHNs, aBTOMATHYECKHE TeNe(OHAbIC CTaHIMK U Ap.);
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- 06BeKTH CKNaACKoOro Xo3aicTra (NPOAYKTOBbIE U NMPOMTOBAapHbie CKJIa-
AABl, OBOINEXPaHWIMING, XOJOAWABHHKH, PE3EPBYaphl VIS XHUAKOCTeH H rasos,
CKIajibl rOpIoYe-CMa30YHbIX MATEPHAIIOB ¥ JP.);

- 00BEKTHI NPOMBILLIEHHOrO Ha3HAYeHNWs U 3HEpTeTHKH, B KOTOPBIX He-
obxoauMa TWATENbHAs 3alHTA OT NbINK, BUOpaumil, mepenagoB TeMneparyp 4
JpYrUX BHEUIHHX BO3AEHCTBUIA;

- COOPYXEHMS M CETH HIKeHepHoro 06opyoBaHus (CeTH BOAONPOBOAA H
KaHANW3aliH, eKTPOCHA0XeHHA M ras’oCHaGXeHUA, TeNNOBbe CETH, KOTelb-
Hble, HACOCHBIE CTAHUMM M  pe3epByaphl, oOmme IPOXONHBIE KOJIEKTODBI,
TpaHc(OpMaTOPHbIE CTAHIHH, FA30PacpeeNHTe bHbIE CTAHIHH H JID.).

2.2.2. ITonzeMHbIe COOPYXEHHS H HX KOMIUIEKCHl B 3aBHCHUMOCTH OT Ha-
3HayeHus, CBsA3edi ¢  OKpyxamomed 3acTpodKOH W apXMTEKTypHO-
npocTpaHcTBeHHOH QopMBI  MoryT GBITH NOApa3fieeHbI CleNyIOmuM 00pa-
30M:

-~ MOHO(YHKIHOHAbHEIE H MHOrOQYHKLIMOHANBHBIE;

- pacrosioxeHHbIE OTAENFHO U BCTPOEHHBIe WIH NPHCTPOEHHBIE K 3[aHH-
AM K COOPYXKEHHAM;

- MEJIKOro (Ha OTMETKaxX 70 -15 M OT YpOBHA HOBEPXHOCTH 3eMIIH) H TiTy-
Goxoro (Hike -15 M) 3a10XKeHHA.

- OQHOYPOBHEBBIE U MEOI'OYPOBHEBBIC.

2.3. I'pagocrpouTebHbIe OCHOBBI
HOJ3eMHOT0 CTPOUTENbLCTBA B KPYRHBIX rOpoaax

2.3.1. KoMiuiekCHOe HCNONB30BaHHE MOA3EMHOIO CTPOUTENBCTBA HEOGX0-
IMMO OCYIIECTRIATH BO BceX GYHKUMOHANBHBIX 30HaX ropojoB. CTeneHs U xa-
PaK1€p OCBOEHHA TI0A3EMHOrO NPOCTPAHCTBA TOM MIIM HHOM TeppHTOPHH roposa

cnenyet audbepeHIMpOBaT:
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- 110 PacTIONOXKEHHIO ¢ B IIaHe TOPOAa, NO QYHKIMOHANBHOMY Ha3Have-
HHUIO e€ PasIUYHAIX 30H M LEHHOCTH 3eMITH;

~ N0 Xapaxtepy 3aCTPOHKK (IUIOTHOCTH XHJIbS ¥ APYroH HEABHXHMOCTH,
CTENEeHH €€ aMOPTH3ALIMH, A TAIOKE APXUTEKTYPHO-XY AOKECTBEHHOMR U KYIbTYp-

HO-HCTOpHYeCcKOH LIEHHOCTH);

- IO YPOBHIO P&3BUTHA MOPOACKOr0 YAHYHOINC ¥ BHEYIUYHOrO TPAHCIOp-

Ta;
- 10 00ecneycHHOCTH NIPeANpPUATIIME Ky IETYpPHO-ObITOBOTO 06CHyXHBa-~
HUS,
- TIO COBOKYNHOCTH MNpDHUPOAHO-IUIMMATHYECKMX M  MHXEHEDHO-
TEQIOrHYECKUX YCIOBUH.

2.3.2. TInanupoBaHHEe TIOA3EMHOTO CTPOMTENLCTBA NOJDKHO OBITH TecHo
CBA32HO C I'PAZOCTPOUATENLHBIM IIAHHPDOBAHHEM. l'[pn ITOM MOXKHO YCIIOBHO
BEIICITATE CACRYIOIHAE OCHOBHBIC IPYTINHI ITOA3EMHBIX 00BEKTOB:

— IIOCKOCTHEIE» (OOBEKTH ¥ HX KOMILUIEKCH, PAaCIPOCTPAHEHHEIE Ha OT-
JIeNbHBIE YYACTKH FOPOJCKHX TePPUTOpHii);

~ «nuHeliHbe» (MPOTHKeHHbe 00BEKTE W KX KOMIUIEKCH], HallpUMep, Ma-
THCTPATBHRIE CETH H COOPYXKEHHA BOJOCHaO)KeHHs, IHeprocHabxemws,
rasocHal)kenus, CBA3M ¥ Ap.);

- «TOYe"IHBIe» (OTHOCHTENBHO KOMIIAKTHEIE OOBEKTH! X HX KOMILICKCHI).

2.3.3. OcroBHOH 30HOH KOMILIEKCHOTO HCIIONB30BaHMA TIOA3EMHOTO Ipo-
CTPaHCTBA ropoja ABNAETCH 30Ha I'OPOJCKOTO LEHTpa M ApYrue, HaubGolnee 1o-
CeljaeMBle 9acTH F'OpOAa.

O6umge NPUHUMIEI TOPUIOHTANBHOIO 30HUPOBAHUA IOM3EMHOIO IpO-
CTPaHCTBa LEHTPa ropolia MOryT OBITh OlpeeseHb! CIEAYIOHM 00pasoM:

— B fApe UEHTPankHOH 4acTW ropona, ¢ ero BHICOKOH KoHueHTpaumed
JHEBHOI'O HacejleHHA M TPAHCIOPTA, IOA3EMHOE NPOCTPaHCTBO 06BEeKTOB Mac-
COBOr0 MOCEIUCHNUA LIENecooOpasHo UCIOAb30BATH TIPEHMYIECTBEHHO A4 pas-

MEUICHHA COOp)’)KeHHl:l TPAHCHOPTHOro Ha3HaueHHs, a NOA3EMHOE MPOCTPaHCT-
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BO IPYTHX 3AaHHH H Yy4acTKOB MeXKAY HUMH — Ui TEXHOJOTHYECKHX, CKnaji-
CKHX H BCIOMOTaTeNIbHBIX HoMeIneHHH, 0OBEKTOB KyNbTYpHO-GbITOBOrO 06-
CITyXHBaHHUA U Jp.;

~ Ha nepHdepHH LEHTPaNbHON YacTH TOPOA3, B 30HAX KOHIEHTPAaUHH
MEIEXOAHbIX ¥ TPAHCNOPTHRIX NOTOKOB, Lenecoo0pa3HO CO3ZAHUE MHOro-
(GYHKIMOHANBHBIX OGIIECTBEHHO-TPAHCTIOPTHEIX KOMILIEKCOB, BKJIHOYAIOMMX B
cebs mepecafoYHBIE Yailbi, TAPAXH K CTOSHKHM JIETKOBbIX aBTOMOGHIEH, a Takxke
IPSANPUATHS KYABTYPHO-GBITOBOrO 0GCIy>XHBaHHs, NPENIIPHATHA TOPrOBIM H
00mIEeCTBEHHOTO TIUTAHMA.

2.3.4. TlopseMHOe NPOCTPaHCTBO B CENHTEOHBIX 30HAX LenecoobpasHo
HCIOAB30BATH [UISl KOMILUIEKCHOIO pa3sMELUEHAs B HEM aBTOCTOSHOK M rapaxei,
HeGONBIIMX NPENNPUATHH TOProB/iH, OOINECTBEHHOIO MHTAHMA U KOMMYHallh-
HO-OLITOBOTO 00CIYKUBAHHUA, BCEX BHOB NOACOOHBIX IOMeMeHHH, "ToYeuHEIX"
06LEKTOB CHCTEMBI MHXXEHEPHOro 0OOpYAOBAaHMS, & Takke PasIM4YHBIX KOM-
TUIEKCOB 3THX COOPYKEHHH.

2.3.5. OcHOBHO# NpPHHLMN UCNONB30BAHMS MOI3EMHOIO NIPOCTPAHCTBA B
30HaX MaccOBOM Xuoi 3acTpOMKHE — 3TO YCTPONCTBO HOABANBHBIX (OA3EM-
HBX) # IHOKONBHBIX (IOAYIOA3EMHEBIX) IOMEIUCHHIH MO HWIHIMH # 00IMeCTBeH-
HbIMH 30aHHAMY, 2 B HEOOXONUMEIX CIy4asX — K 1O/l He3aCTPOCHHBIMH Y4aCT-
kamu. TIps 9TOM IJIS RpeABapUTENBHBIX PACYETOB ILIOUIANH MOA3EMHBIX HOME-
IEHHH MOXHO NpHHHMMaTh Tic 0,2 mYuen. Ha IfeJIH TOPTOBIIH H ORITOBOTO 06-
cnyxusanus ¥ 1o 0,1 v /uen. ma uenu KYybTYy PHO-POCBETHTENEHbIX, 3PEIHIN-
HBIX, CIOPTHBHBIX M JPYTHUX OpraHu3aluii.

2.3.6. Mcnonb3oBanie NOA3EMHOrO MPOCTPAHCTBA MPOMEIILIEHHBIX 30H
 pailoHOB PEKOMEHAYeTCA IS CHEAYIOIHX MPOM3BOACTB:

- HE JOMyCKaloWMX Kakux-1u60 BUOpalmil HeCyllMX M OrpaxparouMx
KOHCTPYKUMH;

- TpebyIOIMX HANTHYMA CTAGHIBHOr0 MUKPOKIIMMATA,

- TPeGYIOMX MaKCHMATBHOM H30IMPOBAHHOCTH OT BHEUTHEH Cpesbl.
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[TpomelinnenHbie 30HE PEKOMEHAYETCA TaKkKe WCTIONH30BATH IS pasMme-
WEHUsA CKIAOB, B T.4. TpeGYIOMUHAX CTabHIBHOIO TeMIIepaTy pHO-BAAXHOCTHOTQ
pexuMa, M OpraHM3auUHH HEDPEPHIBHOLO ABHXKEHUS MOTOKOB [IPOH3BOACTBEH-
HBIX U3ACHHI H TPY30B.

2.3.7. OcBoeHne MOR3EMHOI0 NPOCTPAHCTBA NPOMBIILIEHHBIX 30H MOXer
OCYIIECTBIATHCA:

- OT/IENIBHO ISl KAXIOro 06bekTa (C nepeHeceHHeM MO/ 3eMII0 aBTOMa-
TH3HPOBAHHBIX IIPOH3BOACTB, NOACOOHAIX MOMELIEHHA H CKIIAZIOB);

- Ha OCHOBE MAKCVIMANbHOIO ONOKMPOBAHMA WIH HOJHOTO KOONEPHPOBa-
HUS OTHCABHBIX O6BEKTOB.

2.3.8. B KOMMYHaJBHO-CKJI8JICKHX 30HaX rOpOAa B MOA3EMHOM IPOCTPaH-
CTBE 11eeco00pazHo pasMemaTs PasinyHOro POfa XPAHHIIMING, JEN0 METPorio-
NUTeHa, TpaMBadHbie [Iefo, TPoueHGyCHble H aBTOOYCHBIE NapKH, TapaXH Ipy-
30BEIX ¥ CIICLMANIBHBIX aBTOMOOMIEH.

[Ipu >ToM crmenyer y4HTHBATh BOMOXKHOCTH Pa3MeEINCHUA O0LEKTOB
CKJIafICKOTO X03AiCTBa B OTpabOTaHHEIX NOPHBIX BhIpabOTKAX LIAXT H KapbepoB
no fo6sIie HIBECTHIKOB, FAIICA, IECIAHMKOB, CONH M AAD.

2.3.9. B noa3eMHEOM IPOCTPAHCTBE 30H NPHOBITHS U OTTIPARICHHA BHEII-
HEro TPaHCIOPTa PEKOMEHAYETCA pasMelleHHe BOK3ANGH, IIEPECAIOTHEIX Y308
PAsNMIHOK CTENEHN CIOKHOCTH, FapaxXe# H CTOAHOK JISTKOBBIX aBTOMOOUNEH H
Ap.

2.3.10. ToasemMHOe NPOCTPAaHCTBO 30H OTAbIXA LENecoobpasHO MCHOB30-
BaTh A Pa3MEINCHUS TOHHENBHHIX YHACTKOB TPAaHCMOPTHOM CETH roposa,
CTOAHOK JIErKOBBIX aBTOMOGHIEH, HeGONBIINX NpeanpusaTHii cdepsl oberyxi-
BaHMA B Ap.

2.3.11. Heobxoaumas cTeneds HCMONb3OBAHHS TOA3EMHOTO IpocTpatcT-
Ba KaXIOH KOHKDETHOH 30HBI WM Y49acTKa ONpEAENseTCs Ha OCHOBE KOM-
TUIEKCHOTO aHaNu3a TEPPUTOPHH C YHETOM!

- pacripelieNIeHUs Ha TEpPHTOPHH JHEBHOrO HACENEHNS M TPAHCIIOpTa;

20



- PacueTHbIX Mokasateneit cHCTeMBl OGCNY)XMBAHMA, KAK HACENEHHA Ca-
NOrO ropojia, TaK ¥ TATOTEIOIMX K HEMY TIPHIODOJIOR;

- XapaxTepa CIOXHBLUEHCA 3aCTPOHiKH, €e 3TaXKHOCTH, CTENEHH aMOpTH-
3a1(MH, & TAKKE ee HCTOPHIECKOH M XyROKECTBEHHOH HEHHOCTH.

- XapaKTepa MpOSKTHPYeMOH Ha3eMHO# 3acTpoiiku, a TaKXKe HMPHPONHO-
KIHMATHYECKHMX YCIOBHH.

2.3.12. TloMuMO OGIMMX NPHHLIAMOB FOPH3OHTANBHOTO 30HHPOBAHMS MO~
3eMHOTO MPOCTPaHCTBA FOPOJOB, BaXeH ydeT HaubGonee 06X NPHHIMIIOB €ro
BEPTHKAILHOrO 30HupoBanuA. K ux umciry oTHoCATCS crenyrompe:

- MAaKCUMaJIFHOE MpUOMDKeHHe OCHOBHBIX YpOBHeil NEINEXOAHOro ABY-
XKEHUA X YPOBHIO NOBEPXHOCTH 3eMITH (pacroioxXeHHe UX Ha 0TMeTkax ot -4,00
10 -6,00 M; B 3THX Xe OTMeTKax LeaecoobpasHo pasMelieHHe 00BEKTOB «IIO-
MYTHOro» OGCIY)KHBaHUA, B TOM YMCIe aBTOCTOAHOK KPaTKOBPEMEHHOIO Xpa-
HEeHHA K OCTAHOBOYHBIX IIYHKTOB MacCOBOTO TPaHCIIOPTA);

— pa3sMelleHHe HiDKE YKa3aHHBIX Bhillle OTMETOK (Ha OTMeTKax oT -6,00
1o -15,00 M) aBTOTPaHCNOPTHBIX TOHHENEH ¥ CTAHLHH METPO MENIKOTo 3ajl0Ke-
HUA; B 3THX XK€ OTMETKax Hesiecoo0pa3sHo pasMelleH e PasJiMIHbIX NOXCOOHBIX
MoMemIeHHH W KPYNHBIX CKIANCKHX OOBEKTOB, a TaKKe rapaxel, mpenHasHa-
9EHHEIX JUIS TIOCTOSIHHOTO XPaHeHHs aBTOMOOHWIell H IpYr¥X TPaHCHOPTHBIX
CPencTs;

— pasMmeiueHre Ha otMeTkax ot -15,00 zo -40,00 M 1 HuxKe aBTOTpaHC-
MOPTHBIX TOHHENEH M CTaHNMi MeTporoNUTeHa I'Ty6GOKOro 3aN10XKeHAs, a TaKkxKe
KPYHNHBIX CKNAJOB, PE3epBYapOB, MODO3MIBHHKOB, XONOAMJIBHMKOB H IPYTHX
obbekToB 6€3 3HAYUTENHHOTO KONMUECTBA MOCETUTENEH M OOCIYKHBAIOIIEro
TnepcoHana.

2.3.13. Pa3paGoTka OCHOBHBIX HANpaBleHUN KOMIUIEKCHOrO MCIONL30Ba-
HHAA NOJA3EMHOI0 NPOCTPAaHCTBA [OPOOB AOMKHA OCYIIECTBIATECA HA BCEX OC-

HOBHBIX CTA/IUAX rPaOCTPOUTENLHONO IPOSKTHPOBAHHUA:
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~ TIPH COCTaBNEHMH HIIM KOPPEKTHPOBKe I eHepanbHOrO MjaHa pasBUTHA
ropona;

~ npH pa3paGoTKe IIPOEKTOB AeTaNbHOI IUIAHHPOBKH M 3aCTPOiKH ropo-
Aa;

- IpH pa3paboTKe NpOeKTa 3aCTPORHKH.

2.3.14. Ha craguu I'enepansHoro mwiasa 10mKHa pa3pabaTbiBaTbhes «Cxe-
Ma HCMONB30BAHHA TOJ3EMHOTO MPOCTPAHCTBA» C ONPEHCICHHEM TeXHHIECKHX
KODHJOPOB, 30H H Y4aCTKOB AJIf BCEX BHIOB OCHOBHBIX NMOA3EMHEIX COOPYXe-
HMH TPaHCNOpTa: METPONONUTEHA, TOHHENLHBIX Y4acTKOB XKENE3HBIX JOpOr H
«CKOPOCTHOTO ‘TpaMBas», aBTOTPAHCHIOPTHEIX ToHHene# Menkoro ¥ riyGoxoro
3aN0XKEHHSA, TOHHENCH EPCIEKTHBHAIX BUAOB MacCKHPCKOro TPAHCIIOpTA.

B a70# cXeMe BOMKHBI OBITH YKa3aHBI Pa3MelleHHe U MPOCTPaHCTREHHAL
opraHM3alMs Haubonee BaXKHBIX I ropoiga O0OLIeCTBEHHO-TPAHCIOPTHBIX
KOMIUTEKCOB H NEpecafioYHBIX Y3JI0B, a TAKXKE€ Y4acTKOB M 30H, NpeAHa3HayeH-
HBIX AR pa3sMEILieHHs MOA3EMHBIX CTOAHOK ¥ rapaxel, 3HaUWTesNbHLIX Ipymn
TOPOACKHX HH)KEHEPHBIX CeTeH, CKIaNCKHX H MOACOOHBIX COOPYKEHHIA.

2.3.15. Ha cragum pa3paboTKe npoexTa AETANbHOH IUIAHHPOBKH H 3a-
CTPOHKH ropoJia A0JDKHBI ORpEeNAThCA rabapHThl COOTBETCTBYIONIMX 00BEKTOB
H HX KOMIJICKCOB, OCYIIECTBIIATECA B3aHMOCOITIaCOBaHHOE pasMeileHue ofbek-
TOB TPANMIMOHHO HA3EMHOTO ¥ IO3EMHOTO CTPOUTENHCTBA, ONPENENATHCA
CTaJMHHOCTh OCBOEHMS OTACHBHBIX YYacTKOB. [Ipy 3TOM B JOIONHEHHE K
OOBIYHBIM TIPOEKTHBIM MaTepuaiaM MoxeT paspabateiBateca «ITpoexr koM-
IDIEKCHOTO OCBOEHMS TIOA3EMHOrO NMPOCTPAHCTBA», ABJIAIOIIMICS OCHOBOH it
NIPOEKTHPOBAHHA OTAEABHBIX COOPYXKEHHH N HX KOMIUIEKCOR.

2.3.16. [l mOCTHXXEHUA HAMOONBLIEro CyMMapHOToO (COLMALHOTO, rpa-
JIOCTPOHTENBHOTO H 3KOHOMHMYECKOro) 3¢dekra OT HOA3EMHOIO CTPOUTENIBCTBA
HeOOXORMMO COrNacOBRIBATSH PA3BUTHE MOA3EMHBIX COOPYKEHHH M HX KOMIUIEK-
COB B MacIuTabax BCETO ropoja myTeM pabotku «CXxeM KOMIIEKCHOTO MCHOfb

30BaHHsA MOX3EMHOro NpocTpaHcTBa». [Uis oueHKH 3()PEKTHBHOCTH pasiByHbX
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BapUAHTOB KOMIUICKCHOTO HMCIIONb30BaHHA MOPOACKOTO IOA3€MHOTO IPOCTpaH-
CTB4 HEOOXOIHMO IPOBOAUTH MHOTOBAPHAHTHOE IIPOSKTHPOBAHHE € HCIIONB30-
BaHHEM MHOTOKDHTEPHAIBHBIX OLEHOK aTbTePHATUBHBIX pPELIEHHH, KOTOpbIE
IOJDKHBI YUHTRIBATh!

- XapaKTep CYLIECTBYIOLLUSH H MPOECKTUPYEMOH 3aCTPOHKH;

- apXHTEKTYPHO-CTHIIEBEIE XapaKTEPUCTHKH 3[AHUN;

- 0COGeHHOCTH KOHCTPYKTHMBHBIX CX€M NPOEKTHPYEMBIX NMOA3EMHAIX CO-
OpYeHuI i TEXHONOTHH TIPOU3BOICTBA PaboT 110 NX peaH3alluH;

- CTPOHUTEIbHBIC H IKCIUTYaTallHOHHBIC 3aTPATHl H HX COOTHOLLIEHHE.

2.4. MHoro(pyHKUHOHANbHBIE NOA3EMHbIE OGBEKTHI H HX KOMIJIEKChI

2.4.1. TlomzeMHBIMHM KOMIUTEKCAMM Ha3bIBAIOTCA IPYINbl 00BEKTOB, 00Be-
JMHEHHEIX IPOCTPAHCTBEHHO B OJIHO Iieloe H MMEIOMHX obuyio undpacTpyk-
Typy. Pasnu4aioT MOHOGYHKIMOHANbHbIE ¥ MHOTMOG®YHKIMOHAIBHbIE KOMILIEK-
cel. MoHOQYHKUMOHAILHEE KOMILTEKCH! 06BeMHAIOT B cebe GYHKUHOHANBHO
ces3aHHble 00bekThl. OCHOBOH 1% (GOpMUPOBAHHS MHOTO(YHKUMOHAIBHBIX
KOMILTEKCOB, B COCTaB KOTOPBIX BXOAST ()yHKIHOHANBLHO He CBA3AHHBIE MEXIY
cofolt 00beKTHl, ABNAETCH TEXHUKO-3KOHOMHYecKas lenecoofpa3HOCTh HX
YBA3KH.

2.4.2, Cnenudnka KaxA0ro HHTEIPHPYEMOro B CYIIECTBYIOLIYIO 3a-
CTpOlKY HOBOT'o noAzeMHoro o0bexra, KaK NpaBHiio, He OTAENHMA OT YYeTa eTo
MecTa B FOpONe ¥ OT ero peansHoro okpyxexus. Heobxomumocts cospanus
MHOTOGYHKUMOHATBHEIX NOJ3EMHBIX KOMIUIEKCOB Halle BO3HHKAeT B LEH-
TpalbHEIX paoHax GONBIIMX TOPOROB, KOTOPHIE ABISIOTCA HauGoJjee MIIOTHO
3aCTPOEHHEIMU M HauGonee nocemaeMbivi. [IpuMepaMK TAKHX KOMILIEKCOB B
r. Mockee aBnsiorcs TPK «Oxoruntii pan» Ha ManesxHol miomamy» (puc. 2.1)

¥ MHOTO(YHKIHOHANbHBIA HA3eMHO-TIOA3eMHBI KoMIeke «Mockpa-Curuy»
(puc.2.2).
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2.4.3. MHOTOOYHKIMOHANBHRIE TOA3EMHBIE KOMIUIEKCH], BKITIOYAIONike,
Hapsgy ¢ IPeANPUATHSIMH cephl oOCTyKMBaHHS, NOA3EMHBIE TEMIEXOAHEIE g
TPaHCTIOPTHbIE KOMMYHHKAL[MY, B TOM YHCIE JKeNE3HOZOPOXKHBIE CTAHLMH K
CTaHIHH METPO, MOI3EMHbIe Y4AaCTKH CKOPOCTHBIX aBTOMarucTpaie, moasem:
HBlE TapaXu, ABTOCTOSHKM U JIp., TEPCIEKTHBHbI TAKOKE [IPH CO3JAHHH OKDAHH-
HBIX LEHTPOB KYJETYPHO-OBITOBOTO OOCIYXHBaHUs HACENEHHS, KaK CaMoro ro-
poa, TaK ¥ TATOTEIOIMX K HEMY IIPHTOpPOJOB.

2.4.4. B paiioHax BOK3aNoB Lenecoo0pa3HO CO3faHHe MHOrOMYHKLHO-
HaJbHBIX KOMIUIEKCOB C YCTPOHCTBOM NPOCTOPHOA NOJ3EMHOM INemexomHod
30HbI, CBA3LIBAIOLIEH MEPPOHH BOK3aJla CO CTAHIMAMH METPOIIOIMTEHa, 60Nk
IIMMH YHHUBEPCAIBHBIMH Mara3uHaM¥, OCTAHOBOYHBIMM IYHKTaMM Ha3eMHOTo
o0UIECTBEHHOIO TPaHCIOpTa, MOO3eMHRIMA aBrocTosHKaMu. Ilpu 3toM pexo-
MEHJyeTCS COBMELICHUE TEHIEXOHBIX TOHHeNel, NON3eMHBIX MOIXONHLIX Ko-
PHACPOB KEME3HONOPOXHEIX BOK3ANOB M MOA3eMHEIX BecTHOlomel crauwi
METpO, KOTOpPHIE HacTO PacrONATAI0TCS HA OTHAX U TEX ke OTMeTKax.

2.4.5. ABTOTpaHCHOPTHBIE TOHHENM BO MHOTHX Cy4asX TakkKe LeEeco-
00pa3Ho BO3BOAMTH KAK 3I€MEHTHl 00je€ CIOXKHLIX MHOTOQYHKIMOHAIBHEX
KOMIIJIEKCOB, BKIIOYAIOLIMX B Ce0s CTAHUMM METPO METNKOro 3aJI0KEHHS, N0j-
3eMHEIe YYaCTKH XeNe3HBIX JOPOT, APYrye TPAHCIIOPTHbIE ¥ HHOTO Ha3HAYEHRI
COOPYKEeHHS.

2.4.6. B kpynHBX 0OLIECTBEHHBIX HA3¢MHO-NIOA3EMHBIX LeHTpax BOMU3M
Y3MOBBIX CTaHLMI MeTpo uenecoofpasHo nox obveaAnHsIomed UX INOMaIso
IPOEKTHPOBATh MHOTOGYHKLMOHAIbHBIE KOMIIEKCH, OOBETHHAIOIIMAE MArasH-
Hbl, PECTOPaHBI, 8AMMHNCTPATHBHEIE NOMELICHUA Pa3NHIHBIX (QUPM, a TaKKe
ABTOCTOAHKY OONBIION BMECTUMOCTH U FapaxH.

2.4.7. 35aHus  Ha3eMHO-TIOA3EMHBIX OOIHECTBEHHBIX LUEHTPOB Lenecood-
pa3HO MPOEKTHPOBATh C HECKONBKUMH TOA3EMHBIMA YpoBHsAMH. Hikupil noa-

3eMHBIH YPOBEHb MOTYT 3aHUMATh TPACCHl ¥ CTAHL[MM METPOIONHUTEH], OT/elb:
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Hbl€ YYAaCTKH JKEJIC3HBIX ROPOr H CKOPOCTHBIX aBTOMarucrpanei. Bepxuuii
YPOBEHb MOXET NPEeAcTaBAfTh co0Oli CHCTEMY B3aMMOCBS3aHHBLIX BXONOB B
METPO, BXOAOB B BOK3a/lbl M NEMEXOMHBIX NEPEXOAOB, HETIOCPEACTBEHHO CBA-
32HHBIX CO 3JaHWAMH UM COOPY)KEHHAMM Ha3eMHO} 3aCTPOHKH, a TaKxKe MOA3eM-
HbIMH 2BTOCTOSHKaMU U FapaKamu.

2.4.8. B coBpeMeHHBIX OOUIECTBEHHO-TPAHCHOPTHHIX MOA3EMHBIX KOM-
MeKcax 1enecoobpasHo HCnob30BaTh NPHHLMI B3AUMOCBS3AHHONO H MHOFO-
APYCHOTO pa3MelIeHHs 0OBEKTOB Ha y4acTKax OrpaHWdYeHHbIX pasMepos. ITno-
CKHE KPOBNK TaKMX KOMILUIEKCOB MOMKHO MCIONB30BATH JUIsS co3faHus (par-
MEHTOB 3elleHOH Ha3eMHOM 30HbI.

2.4.9. B MHOrOYpOBHEBbIX NOA3EMHEIX 00MECTBEHHbBIX KOMILIEKCAX Le-
necoobpa3Ho co3adue 3armyONeHHBIX "OTKPBITLIX ABOPOB", Ha KOTOpBIE MOTYT
ObiTE ODHERTHPOBAHH BHTPHHBI, BXOZLB! B MarasuHbl ¥ PECTOPaHbl, a TaKKe
BXOJbi B MHOTOYHCIIEHHBIE CITyKeOHbIe MOMeIeHus.

2.4.10. B cnoxuBIIMXCs paioHax KpyNHBIX FOPOAOB Kak fIPY HOBOM BbI-
COTHOM CTPOHTENLCTBE, TAK M NPH PEKOHCTPYKIMMH IIPAaKTHYECKH BCETHA uele-
co00pa3Hbl MHOrOYPOBHEBbIE ITOA3EMHbIE KOMMyHalbHEIe CyxChl, pa3sMeniae-
Mble B KOHTYpE 3JalHs, 3 NpM HeoOXOAAMOCTH ¥ MOJ| ABOPOBBIMH Y4aCTKaMHU.

2.4.11. Tlpu CTPOHTENLCTBE MHOTOYPOBHEBBLIX MON3EMHBIX KOMIIIEKCOB B
YCIOBUAX CHOXHBUICHCA IJIOTHOM 3acTPOHKH, MCTOpHYecKuit obmak paifioHa

CTPOHTENECTBA, KaK NPABUIIO, AOMKEH OBITH COXpaHEH.

2.5. lNoa3eMHbIe COOPYKEHHA YJIHYHO-AOPOKROK H TPAHCNOPTHOIH CeTH

2.5.1. TloaseMHOE CTPOHTENLCTBO COOPYXKEHMHl YNHIHO-IOPOXKHOH H
TPAHCTIOPTHON CETH MNO3BOJSET OPraHM30BaTh CKOPOCTHOE JBH)KEHHE aBTO-
TPaHCNopTa ¥ OAHOBPEMEHHO NOBHICHTH 0E30MacHOCTE ABMXKEHHS TNEUIEXON0B.

OtcytcTBHe 3anepikek aBTOMOOHIBGHOIO TPAHCMOPTa Hepel cBeTodopaMu W
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B «TpoBKax» CHIXAeT 3aTPaThl BpEMEHH Ha NepeABIKEHHE 110 ropoay, crocos-
CTBYET CHHXEHHIO YPOBHEH TPAHCIODTHLIX LIIYMOB, a Taloke YPOBHeH 3arpfs-
HEHHOCTH BO3QYIIHOIo GacceliHa BRIXNONHLIMH ra3aMH aBTOMOGHNEH.

2.5.2. OCHOBHBIM CPE/ICTBOM OpraHH3allH# CKOPOCTHOIO JBIKCHHA Ha-
3€MHOTO TPAHCNOpTa ABIAETCA YCTPOHCTBO TPAHCAOPTHBIX M HEMEXOAHLIX
TOHHeNel MEIKOro 3aIQKEHHS, 2 TakKe aBTOTPAHCIIOPTHBIX TOHHENeH rmyGo-
KOTO 3aJI0KECHHA.

2.5.3. O6mpe NpHANMNG] NPOSKTHPOBAHMS aBTOTPAHCIIOPTHLIX TOHHENeH
B FOPOZaX CBOANTCS K CIEAYIOMEMY:

- Beifopy aBTOMOGHILHEIX Tpacc, Ha KOTOPHIX Neleco00pa3sHo YCTPOicT-
BO TOHHENEH;

- 06ecreYeHHIO NONHOrO pa3lieNieHHA B TOHHENSAX BCTPEUHOIO ABHXKEHHS,

- MCKJIIOYEHHIO CTASHUA B TOHHEAX BTOPOCTENECHHBIX TIOTOKOB C IIas-
HEIMH NTOTOKaMH TPAHCIIOPTA.

2.5.4. CTpouTensCTBO ABTOTPAHCHOPTHEIX TOHHENeH uenecoobpasyo ma
OTACNBHBIX Y4acTKaxX Hawubonee 3arpyXeHHbIX MarMCTPANBLHBIX YIHIl M AOpOr,
KaK CPEACTBO MOBBINICHUA X NPOIYCKBOH cnoco0BOCTH.

2.5.5. Ans obecneyerns COXpaHHOCTH HCTOPHYECKOM 3aCTPOIKH ropoga
CEPOMTEILCTBO ABTOTPAHCIIOPTHOrO TOHHENS JacTO OKA3hIBACTCH €NMHCTBEHHO
BO3MOJKHSIM DEIIEHHEM.

2.5,6. B ropoackHX YCNOBHAX MOIYT OBITH HCHGIE30BAaHE!I aBTOTPAHC-
TIOPTHBIE TOHHENU A/ ABYXCTOPOHHETO H OZHOCTOPOHHErO IBM)KCHHA. ToHHe-
JIH BTOPOTO THIA NO3BOJTIOT «Pa3BeCTH» BCTPEYHBIE NMOTOKA TPAHCNOPTA, 4
TaKKe Uienecoobpasnbl NpH HeobXxopumocty obxona ¢yHAAMEHTOB KanUTalb-
HEIX COOpYXeHuit ¥ MORYMEHTOB IUTH NIPH HeoOXOAMMOCTH YCTpOHCTRA Ches-
JOB MEXTY TOHHEAAMY.

2.5.7. Pasnuynble THNBI TPaHCTIOPTHHIX ToHHeneH MoryT OmiTh cocras-
HBIMH DJIeMEHTaMH Pa3BUTHIX B IJIaHE MHOTOSPYCHBIX TPaHCIIOPTHBIX fepece-

deHuil ¥ yanoB. IIpu 3TOM HMCIONB30BAHHE NBYXbAPYCHBIX M MHOTOSPYCHBIX
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TPaHCHOPTHRIX TOHHeNeH, Ha KOKAOM YPOBHE KOTOPHIX JABHKEHHUE ABJACTCA Of-
HOCTOPOHHHM, NOBbIMIaeT 6€30MacHOCTh ABHXEHHUA.

[loponcxue ToHHen# ceuansHBIX THOOB MOTYT GBITH MCHONB30BaHK UK
TPeOROJICHUA BOOHBIX Mperpaj.

2.5.8. ABTOTpaHCNOpTHEIC TOHHENTH MOrYT BXORHTH B cocTaB Golnee
COXHEIX KOMINEKCOB, BIJHOYAOIMUX CTAHUHM METPO MEJIKOTO 3am0KESHUR, Ke-
NIC3HOJOPOXHEIE ITYTH H APYTHE TPaHCIIOPTHHIE COOPYXKEHHUA.

2.59. Bo MHOTHX CiTy4yasdX palMOHANBHLIMH OKa3plBAIOTCA pelieHHA, B
KOTOPBIX aBTOTPaHCHOPTHEIE TOHHEAM M 3CTaKaihi, CBA3AHHBE MEXZy coboif
CACTEMAMH CBHE3JOB, ABJAIOTCA 3TIEMEHTAMH €AHHOTO AOPOXKHO-TPAHCIIOPTHOIO
KOMIUIEKCA.

2.5.10. Jns noBEIMEHHs CKOPOCTH IBMXEHUS 110 MNOpOoJy aBTOTPaHCHOpT-
HbIE TOHHENH H JpyTHE NOPOXXKHO-TPAHCIIOPTHBIE COOPYXKEHHS AODKHBI Ipen-
CTaBnsATL cO0OH eMMIYIO LENOCTHYXO CHcTeMy. IIp¥ 3TOM aBTOTPAHCHOPTHHIC
TOHHENH IITyGOKOTO 3aJI0KERHA IIPY  BBICOKOH, O CPaBHEHWIO C METPO, CTOH-
MOCTH HX CTPOMTENLCTBE H OTHOCHTENILHO HeOONBINOH, 10 CPaBHERHMIO C HHM,
TIPOTCKHOM CIIOCOOHOCTH B MACCOROM NOPAAKE CTPOHTHCA HE MOTYT,

2.5.11. [na opraHMsalliy HempepHIBHOTO TPaHCIOPTHOTO IBHKEHHS M
noBrimenns 6€30MACHOCTH JBMKCHUA NEWeXoN0B HeoOXOAUMO CO3NlaHHe CHC-
TEM TIOA3CMHAIX OCPEXOHOB.

2.5.12. O6mas NpoTsHKEHAOCTh OTHEHBHEIX TOX3EMHEIX NEPEXO[0OB ONpe-
HensAercd WHPKHOA MPOEIKHX YacTelf YU ¥ JOPOr, a TAKKE YCIOBHSAMA pas-
MeUleHUs IECTHHI(, TAHAYCOB H APYTHX 3JIEMEHTOB 3THX coopyxeuuil. I co-
KpameHHs CTPOMTENBHON JUIMHE] NIepexofoB HX OOBIYHO TPACCHPYIOT IEpIeH-
IAKYIAPHO RPOJONILHON OCH MEpeceKkaeMoil yIHubl WIH Npoe3fa. B oTAenbHBIX
CIy4asX MOXeT BOSHMKATL HEOOXONMMOCTH TPAaCCHPOBAHHA IMOI3EMHBIX mepe-

XOA0B NOJX OCTPBIM YTJIOM K OCH YJHIHI MM B YCTPOHCTBE NEPEXOROB CIOMKHBIX
KoHGUrypanui.
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2.5.13. B 3aBHCUMOCTH OT NPOCTPAHCTBEHHO-TLIAHHPOBOYHOM OpraHHsa.
L{HH NIOA3EMHBIE TIEIUEXOHbIE NEPEXObl MOTYT OBITh PEMICHBI ¢ HCTIONL30Baky-
€M CIERYIOLIKUX CXeM:

— nunelinbie ("KOpHAOpHbIE"), ONHONPONETHBIE ¥ MHOFONPONETHEIE;
— passutsie B iaHe T-, ¥-, H-, X- u O-0Gpa3susie;

— "sanbHple", B TOM YHCIle MHOI'ONPONCTHHIE,;

— KOMOHHHPOBAHHBIX THIIOB.

2.5.14. ToHHenbHBIE NEMEXOMHBIE NEPEX0bl, KAK HPABHIO, AOIKHBI Co-
BMEIATBCA C OCTAHOBOYHBIMM ITYHKTAMM OOIUECTBEHHONO YIHYHOIO TPAHCTIQp
Ta, CPefiHee paCCTOSHHE MEXNY OCTaHOBKAMH KOTOPOro B IOPOICKUX YCHOBRSX
He J0DKHO Npesbnuatk 300-400 M (B 0TAenbHBIX Cuyyasx — 500 M).

Ionsemubie mepexoAsl peKOMEHIYETCS TAIOKE COBMEIATh C CHCTEMoi
aBTOCTOAHOK Y rapaxed GonplIoH BMECTHMOCTH, a TAIOKe C JAPYTUMH 06bekTs-
MU MaccOBOTO THTOTEHMS.

2.5.15. B 30Hax XeNe3HONOPOXHLIX BOK3ANOB PalHOHANBHO COBMEILE-
HUC CHIEXQIHBIX TOHHENEH ¢ MOA3€MHBIMHA OAXOIHBIMH KOPUIODaMy Xe-
TIe3HONOPOXKHLIX BUKIANOB M NOA3EMHLIMHM BeCTHOIOMIMM CTaHumid MeTpo, ko-
TOpbl€ 9acTO pacloNiaraioTCs MPHMEPHO B ONHUX H TeX Xe Y3IO0BBIX ITYHKTX
ropoAa H MpHONH3UTENEHO Ha OJHHX H TeX )Ke OTMeTKax. PassuTHe B iinare
NOA3EMHBIE IEPEXOABI MOIYT BKJIIOYATh B cebf pasmHyHEIe 06beKTH cdhephi of-
CITyXHMBaHHA (KMOCKH M MarasuHbl INTYYHBIX TOBAapOB, TEATPANbHBIEC KacCH,
CrpaBoYHBIe 610po, 6JI0KH TesiepOHOB-aBTOMATOB H IIP. ).

2.5.16. JInsl rOPOACKMX HKETe3HCAOPOKHBIX CTAHIMA 4ACTO BMECTO Hal-
3¢MHBIX TICIIEeX0JHBIX MOCTOB uenecooGpasHbl 1OA3EMHBIE NEPEXOAb, obecie-
YHBAIOUIAE MEHBIILYIO BRICOTY BEIHY>ICHHBIX TOXBEMOB M CITyCKOB.

2.5.17. [lo Mepe pocTa 1 pa3BUTHS FOPOHOB, MOXET OKa3aTLCA Lenecood-
pa3HbIM MEPEXOAR OT CTPOUTEINILCTBA CHCTEM OTAETBHBIX NELIEXOQHBIX TOHHENEH
K CO3AAHHIO B3aHMOCBA3aHHBIX NELIEXOAHBIX YIHIL H 30H, T.€. LeJbIX Mojsem-

HbIX NEMIEXOAHbIX I[TPOCTPAHCTE.
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2.6. ABTOMOOHALALIE CTORHKH H FAPAXE

2.6.1. PasMelenne MecT XpaHeHHS NHYHLIX JIErKOBBIX aBTOMOGHNEH He-
ofxogumo obecneynBaTh B 30HE HMX MEWIEXOJHON AOCTYNHOCTH (IO CyIMecT-
BYIOIIUM HOpMaTHBaM, B fipefienax xo S00 M).

2.6.2. B 30Hax BBICOTHOH 3aCTPONKH JOIDKHBI CTPOMTLCA MOA3EMHBIE Ta-
PaXH, HENOCPEACTBEHHO CBA3aHHBIE NMOA3EMHBIMH MepexojaMy u jaudTamu ©
HUIBIME 3HaHMAMM U obmecTBeHHbIMM UeHTpaMM. Ilpu atoM opranuzanus
XpaHeHus aBTOMODOMIIEH TOMMKHA OBITH TECHO CBA3AHA C XapaKTEPOM H ITAKHO-
CTHIO 3aCTPOMKH.

2.6.3. Jins paitoHOB HOBOH KOMIIEKCHOH XUIOH 3aCTpOUKH NEepCNeKTuUB-
HHl BCTPOEHHBIE TapakH, pasMelllaeMbie B HOKONBHEIX M MOZ3EMHBIX ITaXKax
MHOTOITXHBIX JOMOB (0COOEHHO B 3JaHHUAX, MOAHATEIX HA KOJOHHAX), a TAKKe
TMONYNOA3eMHEIE B TI03€MHbIC FapaXXH TOX ABOPOBLIMU y4acTKaMH, IO~
MH, CKBEpaMH K OyIBBapaMu. ITaXHOCTh TAKHX COOPYKeHRi MoxeT koneGars-
¢ B WIMPOKHX IPefieNiaX, a8 BMECTHMOCTb — OT HECKOJILKHX COTEH O HECKOIb-
KHX THICTY aBTOMOOITEH,

2.6.4. B ycnoBHAX HOBOH ManO3TLKHOM XWIOH 3aCTpOiKH rapakH, B
TOM YHCNE NO/I3EMHEIE, JOKHBE! OBITH NpeXyCMOTpPEHH! TOJBKO B o0IecTBEH-
HbiX eHATpax. [TocToAHAOE Xe XpaHeHne 0CHOBHOH Macchl aBTOMoOmIe B 9THX
YCAOBUAX ZOMXHO OBITH 0OecriedeHo CHCTEMOH OTKDPHITHIX aBTOCTOSHOK, MaK-
CHMaNbHO NPHOMKEHHEIX K JOMaM BrajgensleB aBToMobunei.

2.6.5. TlogsemMHbie MHOTOYPOBHEBbIE [apaXHd U CTOSHKM, HECMOTpA Ha
BGonee BHICOKYIO CTOMMOCTB MX CTPOMTENBCTBA, IO CPABHEHHIO ¢ HAZEMHBIMH
MHOMOITAXKHBIMH [apaKaMH, MMEIOT PAX NPEeMMyILECTB, IMaBHLIM U3 KOTOPBIX
AB/AETCA BOIMOXKHOCTE HX YCTPOHCTBA B TEX MeCTax, riie BOOOIIE HEOIMY CTHMO
kakoe-nu60o Ha3eMHOEe CTPOMTENLCTBO (HanpuMep, B paiionax IuTomaned, 6yis-
BapOB, YAHL, CKBEPOB K Ap.).
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2.6.6. MHorosapycHbl¢ NON3EMHbIE FapaXXH-CTOAHKH, COOpYKAeMble nog
yIHEAMH M MMEIOILME 110 TOpLAM JABE IaXThl CO CIHMPANBHBIMH PaMiaMyu s
BbE3Ja W BhIE3Aa aBTOMOOHMIEH, MOTYT MMETh Malylo MIMPHHY, OTpaHHYEHHYlo
WUPHHO# NpoedKe# YacTH YIHLb], IOf KOTOPO# OHM COOPYSKEHBI.

2.6.7. llpu ananu3e pasnu4HBIX BapHaHTOB OPraHy3al¥K HOCTOAHHOIO K
BPEMEHHOrO MOA3EMHOTO XpaHEHUs NErKOBBIX aBTOMOOUIEH B NepeynnoTHes-
HbIX TOPOJCKHX M PaiOHHBIX LIEHTPaX MOJDKHBI BEITOTHATECA:

— ompeze/eHue (Ha OCHOBE PaCYETHOTO yPOBHA aBTOMOOHIM3aLMH) Heob-
XOJMMBIX Pa3MEpPOB COOTBETCTBYIOLINX Y4YaCTKOB;

— Bbifop cnocoba OopraHH3aLMK XpaHEHHS aBTOMOOHICH: B ONHOM MM
HECKONBKHX YPOBHSX, B BHJE OTHENBHO DACHONOMEHHBIX HAH BCTPOEHHEIX
(IpMCTPOEHHBIX) COOPYXEHHIA;

— KOHTpPOJb YHAJIEHHOCTH MECT XPAHEHUs C UCTIONL30BAHUEM KPHTEPHEB
«He OnyKe», YeM 5TO NOIYCTMMO NO CAaHMTAPHLIM HOPMAaM, B KHE JaNhile» o
rapaxa [0 06CHY)XMBAEMOTO BM 3[aHMA WNH NOMa BIAfesbIa aBTOMOOHIIS, yeM
3TO TAIOKE OMpE/IeNeHO HOpMaMy (Ii rapaxeli BTOpoit HoKasaTens He ROMmKeH

npessimare 500 M, a A7 ABTOCTOAHOK BpeMeHHOTo Xpanenus  150-200 m).

32



3. OcoGeHHOCTH MHKEHEPHO-TE0NOTHUECKRX H
re03K0JIOrHYECKHX H3bICKAHHIT VIS MOX3EMHBIX COOPYIKEHHiH

3.1. MkeHepHO-TEON0rHYECKHE H3BICKAHUE

3.1.1. HuXeHepHO-TeONOTHYECKHE H3BICKAHHA A NPOEKTHPOBAHMA H
CTPOHMTENBCTBA TMON3EMHBIX COOPYKCHHH HONXHBI OOECHEUHTH KOMIUIEKCHOE
H3ydeHHe HHXECHEPHO-TCONOrHYECKMX YCNOBHH IUIOUIA/IKM CTPOMTENBCTBA, A
TaKke MoNyueHHe AaHHBIX Jis pa3paboTki B Cllydae HEOOXOAMMOCTH 3alUT-
HBIX MEPONIPHATHI, 00ecIIeYHBaAIOMIMX COXPAHHOCTh OKPY>KaIOMIEH 3aCTPOHKH.

3.1.2. HmxeHepHO-TCONOTHYECKHE HIBICKAHHA ACIDKHBI BHIIONHATHECA B
cootsercrBuu ¢ Tpebopanmamu CHull 11-02-96 u CII 11-105-97 (u. I-IY) u
Y4eTOM DOJNOXEHHIT HaCTOAIIEro pa3aena.

Tlpu HasHaveHWH cocTaBa ¥ 00BEMa HHIKEHEPHO-FEONOrHYECKHX H3bICKA-
HUil HeOOXOAMMO YYHTHIBATE YPOBEHE OTBETCTBEHHOCTH COOPYXXEeHHH H CIOK-
HOCTb HH)KEHEPHO-TEQIOTHYECKHX YCITOBHH.

3.1.3. i mogsemHbiX CoopyXeHHit I ypoBHA OTBETCTBEHHOCTH, a B
CIOXHBIX MHKEHEPHO-TeOIOrHIecKHX YCHOBUSX, KaK npaBuio, # II yposns or-
BCTCTBEHHOCTH NI COCTABNCHMS TEXHHYCCKOIO 3aJaHusd H NPOrpaMMbl M3bl-
CKaHH}l peKOMERAYeTCs NpHEBIEKaTh CEHHAIM3UPOBAHHbIE OpPraHH3aLUM II0
reotexHuke. [IporpaMMy H3biCKaHuit HEOOXORMMO NMOABEPTaTh reOTEXHUYECKOM
JKcnepTHse.

3.14. B coCTaB HHDKEHEPHO-TEONOrHYECKHX M3BICKAHHH NOJDKHEL BXO-
AUTh:

~ cbop, usydenne u 06061EHAE aPXUBHEIX MAaTEPHAIOB H3LICKaHHI;

~ MCCIIEIOBAHHE IeONIOTHYECKOTO CTPOSHUS NIOLIAJKH;

~- BRUBJICHHE THJPOTeOJOrHYECKOro pexUMa, XMMUUECKOT0 COCTaBa HOA-
3eMHRIX BOJ H QHIBbTPAAOHHBIX XapaKTEPHCTHK IPYHTOB;

~ MONEBBIE UCCIIENOBaHMA GH3HKO-MEXaHUTECKHX CBOHCTB [PYHTOB;
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— naGoparopHble HMCCTeNOBaHHA (U3HKO-MEXBHHYECKHMX CBOHCTB rpyw-
TOB;

— reoH3uIECKNE HCCICIOBAHMA;

— HMCCIIefl0BaHHE ONMACHBIX NEOJIOTHYECKHX H MHIKCHEPHO-TCONOTHYECKUX
NPOLECCOB H OLEHKA CTENEHH HHKEHEPHO-TE0JIOrHYECKOTO PUCKA COUMATBHBIX
¥ 3KOHOMHUECKHUX NOTePh, O0YCHOBAEHHBIX HX PA3BUTHEM;

~ ofcnenoBaHne TPYHTOB OCHOBaHMI CYMIECTBYIOMIMX 3JAHHI H COOpY-
JKEHHH;

— COCTARJNEHHE HPOIHO33a H3MCHEeHMH HIDKEHEPHO-TEONOIHYECKHX W THI-
POre€ONOTMIECKUX YCIOBHI B CBA3H CO CTPOUTEIECTBOM;

~ KamepanbHas o0paloTKa MaTepHaNoB H COCTaBIEHHE TEXHHYECKOIO OT-
Yera (3aKMOYEHNA) 110 pe3yIbTaTaM H3RICKaHui.

B neofxoauMbIX CIyYasx B COOTBETCTBHM C TEX3aAaHHEM W HPOrpamMMoi
H3BICKaHUY MOTYT BHINIONHATHECS OMNBITEBIE pabOoThI, CTAalMOHAPHBIE HaGmoxe-
HHA, 4 TakOKe MOHHUTOPHHI OTHEbHBIX KOMIIOHEHTOB I'€OJIOTHYECKOM Cpelb
(cM. pasa. 8).

3.1.5. Tlpu dHXKEHEPHO-TeONOrHIeCKHX H3BICKAHUMAX T IPOeKTHNOBa-
HHSA TOA3eMHBIX COOPYIKEHHH B 3aBHCHMOCTH OT HX Ha3HaIe€HHs, YPOBHA OTBET-
CTBEHHOCTH, KOHCTPYKTHBHBIX 0COOEHHOCTeH H rifyOHELI pacmonoXeHus He-
06X0AUMO BLIABIATE H M3yYaTh!

—~ TEKTOHHYECKHE CTPYKTYPEL, Pa3pLIBHBIE H CIIIAAYATHIE HADYIDCHAS;

~ JIpEBHHC 3PO3HOHHbLIE JOJIHHbI;

— IyOuHy 32JICTalNi CKaNbHbIX IPYHTOB;

~ HanMYMe B TONIE AUCHEPCHBIX TPYHTOB MPOCHOEB TPEIIHHOBATHIX
CKaJILHBIX TPYHTOB;

~ OXMAaeMble BOIOTIPHTOKH B KOTJIOBaHb U NOA3€MHbIE BbIDaOOTKY, Be-
JA¥YKHDI HANIOpPa B FOPH30HTAX NOA3EMHUBIX BO, HATHYME M TONMIKHY BOAOYNO-

POB H UX YCTOWYHUBOCTH [IPOTUB IPOPLIBA HANOPHAIX BOL;
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~ HalMuY¥e M PacnpoCcTpaHeHHE CNCHM(PHUYECKHX TPYHTOB M TPYHTOB,
CKNOHHBIX K MPOABJIEHHIO TUBIBYHHBIX, THKCOTPONHBIX H Cy(PdO3HOHHRIX
¢soficTB B BHOpoOnoM3yyecTy;

~ HaNHYHE M MECTOMONOXKEHHE APYrHX NMOA3EMHLIX COOPYKEHM: JTHHUA
MeTpo, TOHHeNeH, HHXKECHEPHBIX KOMMYHHKALMH#, a TAalKe CTaphiX MOJABAJIOB,
KONOALEB, MOA3EMHBIX BBIPaGoTok, 6ypOBEIX CKBAXHH H IIp.;

— [MHAMUYECKHe BO3AEHCTBHSA OT CYILECTBYIOMMX COOPYKEHHI.

3.1.6. Jina 3¢pdexTHBHOTO pelicHHs 3ajad NON3EMHOTO CTPOMUTENLCTB2
HeOOXOIMMO HHKEHEPHO-TEONOTHIECKOe, TeOTCXHUYECKOE, a Takke IKONOTH-
4eCKoe palioHUpOBAHKE FOPOJCKHX TEPPHTOPHE.

Heobxonumo co3nanue M BefcHHe eIMHOH reoHHGOPMALMOHHON CHCTe-
MBI TeONIOTMYECKOH Cpefsl TopojoB B npemenax (akTHYECKHX TIyOHMH 30H
B3aUMOZEHCTBHA e ¢ MOA3EMHBIMH M Ha3eMHBIMHM COOPYKCHHUAMH, a TAKXKe Co-
CTaBJIEHHE COOTBETCTBYIOLIECIO KOMIUIEKTa KapT HHIKCHEPHO-I€OJIOrH4e€CKOoro,
TE0DKOIOTHYECKOTO ¥ TEOTEXHHYECKOro palicHHPOBaHUSA TEPPUTOPHH TOPOHOB €
Y4ETOM 30H pa3iIMYHOH TEXHOTEHHOH Harpy3KH, BHJQ, IUIOTHOCTH H JAaBHOCTH
3aCTPONKH, 30H aKTYaJIBHOIO M IIOTEHIMAILHOTO TeO0NOTHYECKOro, NreOTeXHHYE-
CKOTO H Ne03KOJIOTHYECKOTO PHCKOB.

3.1.7. Tlpu npoBeneHHX TOPHBIX pabOT IUIA CTPOHMTENACTBA JOKAJIBHBIX
NOA3EMHLIX COOPYXKEHMIl B KOTJIOBAHAX C MCTOJIb30BaHHEM NOCTOSHHBIX Orpa-
XAAOMWKMX KOHCTPYKUMI («CTEHA B TpyHTe», IMIYHT, CBal Pa3HOro BHAA W Mp.)
AONOJHUTENBHBIE CKBAXHAHBI NOJIKHBL OBITH pasMeluCHbl TI0 KOHTYPY COOpYyXe-
HHA ¢ waroM e 6onee 20 M.

I/IH)KCHCPHO-I‘ COJIOTUYECKOe CTpOCHUE IUIOMIARKK JOJKHO GBITE Hu3y-
YeHo na ryOuny He Menee 1,5H, + 5 M, rae H, — rny6una 3a0XeHHs 1101011
BBl OTpaXJaiomiefi KOHCTPYKIMH, HO He MeHee 10 M OT NOAOLIBL OrPaXHar-

el koHcTpyKupH. Ha ykasasHyIo ryGuy A0IDKHO 6bITh NPORACHO He MeHee

30% cxBaXuH, HO He MEHee TPEX CKBAKUH.
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3.1.8. Tlpu npOexTHPOBaHMM  JIOKANLHBIX TOJIEMHBIX COOPYXEHHH B
KOT/I0BaHaX 0e3 NpHMEeHEeHHs OrpaxJaloliuX KOHCTPYKLWMi ryOnHa CKBRXHH
noixHa ObITh He Meree 1,5H, + 5 M, rie H, ~ rmy6HHa KOTJIOBaHa OT MNaHUPO-
BOYHOH OTMETKH.

3.1.9. TIpu cTponTensCTRE MOX3EMHOIO COOPYXEHMS Ha CBaliHbIX QPyHIa-
MEHTaX HIH KOMOWHMPOBAHHOM CBaifHO-IUIATHOM ¢iyHpaMeHTe riyOHHA Hu-
XeHEpPHO-Te0NIOrHYEeCKHX BEIpaGOTOK NOIKHA OHITh HE MeHee YeM Ha 5 M Gonp-
1ie TIpOeKTHpyeMol NIyOMHEI 3a0XMeHWs HIKHMX KOHIOB CBaii NpW pano-
BOM HX PaclONOXEHHH M Harpyskax Ha Kycrt csaii go 3 MH u Ha 10 M Gossiue -
TIpY HArpy3Kax Ha xKycT Gosiee 3 MH u cBaiineix nonsx pasMepom go 10x10
M. Ilpu cBaiinbix nonsx pazmepoM Gonee 10x10 M ¥ npuMeHeHUH KoMOUHKpo-
BAHHBIX CBAWHO-TUIMTHBIX (YHEAMEHTOB TIyOHMHa BHIPaGOTOK JOKHA HpeRbl-
arek NpeAnonaraeMoe 3ariybneHue csaif He MEHee 4€M Ha IMHPHHY CBAHHOro
110Jis WM [UIATHL, HO HE MEHee 4eM Ha 15 M.

3.1.10. TTpu crpourenscTBe 38aHHil NOBBILUCHHOM 3TaXKHOCTH H BBICOT-
HBIX ¢ TI0/I3¢MHO# YaCThI0 Ha TnMTHOM QYHJaMeHTe NP Harpy3Kax p Ha HIHTY
ot 400 zo 600 xI1a rmy6una 6yperus Hike TIYOHHEB €€ 3ATOXKEHHA JOJDKHA CO-
CTaBNATH He MeHee:

- HUpH 1oMpuEe nuuTet B=10 M - (1,3-1,6) B s xBajgpaTHOl TMTH H
(1,6-1,8) B - nns npAMOYTONBHOM ¢ COOTHOMEHHEM CTOPOH 1= 2;

- upy mupHHe IauTsl B=20 M - (1,0-1,2) B 1as xBaznpaTHo#i MIuTH ¥
(1,2-1,4) B - ans npAMOYTONBHO# C COOTHOIIEHUEM CTOPOH 1= 2;

- HpA WIHpHHE WIHTH B=30 M ~ (0,9-1,05) B ns KBa/ipaTHOM IITHTH K
(1,0-1,25) B -ans npsmMoyronsHoil ¢ COOTHOMIEHHEM CTOpOH = 2.

Jinst npoMexyTogubix 3Hayeuuit B, p u 4 rmyOuHa GypeHus HazHauaeTcs
110 HHTEPNOIAAN.

3.1.11. TIpx Haniuum Huke yKkazaHdbx 8 o 3.1.9 1 3.1.10 rybun cror
eB creUMOUYECKHX TPYHTOB (PBIXMBIX MECKOB, cnabBIX IJIMHUCTHIX, OpraHo-

MUHEPAIBHBIX 1 OPraHHYeCKUX PYHTOB U Jp.) IMyOHHa BEIPabOTOK onpeens:

36



ercd ¢ Y4eTOM He0OXONMMOCTH KX MPOXOAKH M YCTAaHOBJICHHs INyGHHBI 3ane-
raHus NOACTHNAIOLIMX IPYHTOB M ONpEAENEHHA UX XapaKTePHCTHK.

3.1.12. PasmemenHe MHXEHEPHO-IeONIOTHYECKUX BHIPAGOTOK IO Tpacce
NHHEHHBIX OA3EMHEIX COOPYXEHHH NOJDKHO OBITH HEPaBHOMEPHBIM H OTBEYaTh
3ajjaqe BhIABAEHHA ocobeHnocTell moxseMHo#i reonormyeckoil cpepsl. Onu
CTYIAIOTCA Ha y9acTKaxX COWICHEHWs pa3mHuHerXx $opM pembeda, CIONKHOIO
reoNIOrHYECKOTO CTPOCHHA, Pa3sBUTHA NEOJIOTHYECKHX NPOLIECCOB.

3.1.13. Jlns npoexTHpOBAHHMA M CTPOHUTENLCTBA NOA3EMHBIX NEPEXOJOB,
COOPYXAeMBIX OTKPHTHIM CHOCOGOM, pEKOMEHIYETCA PacioNaraTh CKBAKHHBI
Ha paccTosHMHK A0 30 M, a NPH CNOXHOM TEONOrHYECKOM Pa3pese OHO OMKHO
6mTh coxpameno go 10-15 M.

I'ny6¥Ha IPOXOAKH CKBaXMH JO/DKHA MPUHEMATECS B COOTBETCTBHH C
pekomennaupsama mo. 3.1.7 - 3.1.8.

3.1.14. Jlns pOEKTHPOBAAHA KOJUIEKTOPOB Pa3fiidHOIO Ha3HAYEHMs pac-
CTOSHAE MEX(Ty CKBRXHHAMH HO TPacce PEKOMEHAYETCS NpHMHMMATH &0 S0 M, a
Ha Y9aCTKaxX NePecedeHus TPacCoil PasMYHBIX reOMOP(ONOrHIecKHX INeMeH-
TOB, B CIHOXHBIX HHXEHEPHO-IE€OJIOTHYECKHX YCJIOBHSX, a TAKKE NPH CTPOH-
TeNLCTBE B YCHOBHAX CYMECTBYIOMEH 3aCTPOHKH Cokpamath 10 20 m.

B CHOXHBIX UHXEHEPHO-T'€OJOrHIECKHX YCIIOBHAX PEKOMEHIYETCS Tpac-
cy maHeMHBIX COOPY)XEHMH NOTIONHAThL IONepedHMKaMH. PaccTosHue MeXnmy
noflepeYHAKAMA M MEXKIY CKBKMHAMH Ha NONEPEYHHKE NOIDKHO OBITH He 6o-
nee 50 M.

I'nybuHa CKBaXHMH I KOJUTIEKTOPOB, COOPYXKaeMbIX 3aKPBITBIM CITOCO-
6oM, nomkua 6erTh He mMenee Hy + 2D, rae Hy— riy6vHa 3an0XeHHs Hu3a 06-
Zenku, D — xHaMeTp I NMONePeYHbI pasMep o6 AenKy.

3.1.15. Jins yTOYHEHHS HHXKXEHEPHO-TE0NOrHIECKOro CTPOEKHUSs, OCOBEHHO
NpH CTPOMTENBCTBE NMHEHHBIX NOA3EMHBIX COOpYXEHUH, CAemyeT, Kak HpaBH-
Jo, fpeyCMaTpHBaTh CTaTUYECKOES 30HAHPOBAHHE I'DYHTOB, pasMellias TOYKH

30HAHPOBAHNS 0KOJIO BYPOBBIX CKBAXHH M MEXKTY HHMM.
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3.1.16. lns onpenenenua Mopyns AedopMauuu TPYHTOB HeoGXxooMMo
NpeNycMaTpuBaTh MONEBBIC MCHBITAHWS LITAMMNAMH B KOJHYECTBE HE MeHee
TPEX MIIH NPECCHOMETPaMH B KONHYECTBE HE MEHee LIECTH JUIA KaXKAOrO Bhlje-
JIEHHOTO MH)XEHEPHO-T'€0JIOTHIECKOIO NeMEHTa.

JlaGopaTopHbie uccnefoBanus JOMKHBl B NEPBOM NPHONMMEHHH MoJe-
nupoBaTh paboTy TPYHT2 B YCHNOBHAX M3MEHSIOMIETOCH HanpsiKeHHO-
IedopMUpPOBAHHOIO COCTOAHHS MpPH YCTPOHCTBE MOA3EMHOTO cOOpYXerus. B
YaCTHOCTH, MCMBITAaHHS TIPYHTa B KOMIIDECCHOHHBIX NpuGopax M npubopax
TPEXOCHOTO CXAaTHs HeoBXONHMO IIPOBOAKMTE B IHANIA30HE AEHCTBYIOIIHX B OC-
HOBAHHWH COOPYXEHMS HATpPsXeHHM ¥ [PEeLyCMaTPUBATh PEKOHCONMIALIHIO 00-
pAasLOB TpyHTA.

3.1.17. TIpu npoeXTHPOBaHUM NOA3EMHBIX CcoopyxeHu# [ H, KaK Npasy-
510, I ypoBHS OTBETCTBEHHOCTH MO CMELMAILHOMY 33/IaHHIO JIPOEKTHOH opra-
HU3ALUK DONMONHHTENEHO [OJEBBIMH U 1aBOpaTOPHBIMH METOJaMH MOTYT ObITh
OTIpefeneHsl CeAyIouHe QU3UKO-MEXaHHYECKHE XapaKTEPHCTHKH JHCTIEPCHBIX
¥ CKaJIbHEIX TPYHTOB:

-~ Mofyns nedopmanun E i mepBuunol BeTBM Kommpeccuy (E° '), hitid
BetsH Nekommpeccuu (EY) u BetBY BropuuHoit KoMmnpeccuu (E<); nexomnpec-
CHIO H BTOPHYHYIO ([IOBTOPHYIO) KOMIIPECCHIO OOpasIIOB CIEXyeT BBITOIHATS
JUIS TeX )K€ Hara3oHOB HANpPKEHHH, YT0 K TePBHYHYIO KOMIPECCHIO;

— K03 PUIMEHT monepedHoi nedopMalmu v,

— niapaMeTphl NON3y9EeCTH FIMHHUCTLIX TPYHTOB &Oyp ¥ Oy .p (CHull
2.02.02-85%;

— TMPOYHOCTHbIE XaPaKTEPHCTHKH: YToNl BHYTPEHHETO TPEHHS @ M yjielb-
HOE CLEIVICHME C, OnpeiesieMble I yCIOBHH, COOTBETCTBYIOMMX BCeM 3Ta-
NaM CTPOMTENECTBA M IKCHNYATAUWH MNOM3EMHOrC W 3ariTyONeHHOro coopyxe-
HHA,

— k03¢ PHUHEHT MOPO3HOrO myyeHus Kj,, yaenabHble HOPMANbHEIE H Ka-

CaTeNbHBIC CHIIBI MOPO3HOT'O ITYYE€HUA O K T,
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- ko3¢ uument GUnbTpaLHH K IPyHTOB;

— ko3¢ uument kpenoctd f (no ITpoToasAKOHOBY) B KiacCHHKaLHOH-
AHE XapaKTepHCTHXH MacCHBOB ckanbHbIX nopon (CHuIT 2.02.02-85%): Mo-
AyNb TPEUIHHOBATOCTH M), Noka3aTens kadecTsa nopoast RQD, xoadduuuent
susetpenoctd K,.

3HaueHus MOLyJel AedopMaling N0 pe3yNbTaTaM 1abopaTOpHBIX HCIIBI-
TaHuil CeflyeT KOPPEKTHPOBATE HA OCHOBE DPe3yNbTATOB MOJEBBIX HCIBLITAHHK
TPYHTOB LUITaMITaMH MY TIPECCHOMETPaMH.

[Ipr o6oCHOBaHMM MOTYT ONpPEJENATHCA MO CHELMANBHOMY 3aQaHMIO
MPOEKTHOH  OpraHW3alMM  ApyrHe IKJIacCHQMKAaUMOHHBiE H  (H3MKO-
MexaHHuecKkue (HanpuMep, PeosioruuecKHe ) XapaKTEPUCTHKM TPYHTOB.

3.1.18. I'lpn HeoGXOAMMOCTH 1O ClIEHANbHOM NporpaMMe B XONe HHXKe-
HEPHO-TEONIOTHYECKUX H3BICKaHMI C NpUBIEYEHHEM CHEHATH3HPOBARHBIX [€0-
TeXHHYECKMX OpTaHM3aLWil CHeAyeT BHIMONHATH H3MEpPEHMA HaNpsKeHHH B
MacCHBaX MOPHBLIX I0POJl ¥ 'PYHTOB; ONBITHbIE NOJEBbIE pabOTH! MO BOJONOHH-
XeHMO, 32KPeIUIEHMIO H 3aMOpPO3Ke IPYHTOB, yCTPOKCTBY 6ypoBhIX CBaif M 3a-
XBaTOK «CTEHBI B TPYHTE» H NPYTHE HCCHeNOBaHMA.

[Tpu Heo6X0MMOCTH Clie/lyeT TakXKe POBOAMTL MOHHTOPHHT OTAENEHBIX
KOMMNOHEHTOB IeoIornyeckoi cpest (cM. 3.3).

3.1.19. l'unporeonornyeckue UCCEHROBaHUs CleAyeT BRIIONHATE C UEABI0
H3yYeHUA PexyiMa NTO3eMHBIX BoJ. JIOJDKHE! OBITh HCCNEOBAHEI: XapaKTep BO-
JOHOCHBIX TOPU3OHTOB; YPOBHH, HaOpaBNeHUEe H CKOPOCTh JBHXEHHA MOA3EM-
HBIX BOJ; OOBOJHEHHOCTD; OXUAAEMBEIE BOAOIPHUTOKM B KOTJIOBaHbI; BETNYUHbL
HATNoOpOB; HAIMYME K TONIIHHA BOAOYNIOPOB H X YCTOWYMBOCTD NIPOTHB NMPOPHI-
Ba HANIOPHBIX BOA;, XHMMHYECKMil COCTAaB MOA3EMHBIX BOJ H HX arpecCHMBHOCTD
N0 OTHOIWIEHHMIO K MaTepyaly COOpYXeHMd; TMAPOCTATHYECKoe NaBIeHHE Ha
KOHCTDYKUMH COODYXEHHS; (HAbTPaunOHHble CBOHCTBA rpyHTOB. J[OIDKHBI
6bITh NOJTYYEHBI HCXOMHbIE JAHHBIE IS IPOEKTUPOBAHMSA APEHAKHBIX U MIPOTH-

BOd)HJlBTpaIlHOHHBIX CHCTEM H BONOIMOHHKCHHA.
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3.1.20. Ana cNOXHBIX MOAZEMHBIX COOPYKEeHHUIA, CTPOUTENLCTBO KOTOPSIX
CONpPOBOXKAACTCS YCTPOHCTBOM NPOTHBOQHILTPAHOHHEIX 33BEC M APCHAKHEIX
cucreM, koahduLuHeHT GUILTPalMH TPYHTOB HeOOXOAUMO ONpenensTh Ione-
BBIMU METOJAMH.

3.1.21. Tlpu ODpoeKTHPOBAHUH HOJ3EMHBIX COOPYXXEHH, NepPeKphIBa-
IHX YaCTHYHO MM NOJHOCTBK eCTeCTBeHHble (IIBTPAHOHHEIE MOTOKH B
TPYHTOBOM HJIM CKAJLHOM MACCHBE, a TaKXke M3MCHAIOMMX YCIOBHMA H IIYTH
buasTPaIKK MOX3EMHBIX BOL, CHeNYyeT BHITONHATH NPOrHO3 W3MEHEHHHA TUIEpo-
reONorHYecKoro peKHMa ILIOAAKH CTPOUTENBCTBA, B Y4CTHOCTH NPOTrHO3 BO3-
MoXHOCTH 06pa3oBanus Gappaxnoro a3d¢exTa U MOXTOINEHHS OKpYXKaroweH
TepPHTOPHH.

I'mpporeofornyeckoe NpPOrHO3MPOBAaHHE OCYIIECTBISIETCY HAa OCHOBE
reohuUnbTPALIMOHHBIX MOAENEH C HCIOJIBL30BAHHEM NAHHBIX, [MOTYYCHHBIX IR
aHamse M o0paboTke MaTepuasioB MHKEHEPHO-TEONOIHYECKHX H3bICKAHMI, 4
TaKxe QOHIOBBIX MATEPHANIOB.

3.1.22, B xommnekce ¢ nNpsMbIME NONESBHIMH U ja00paTOPHLIMKA HCCHe-
JOBaHHAMH [PYHTOB XOMKHBI HPOBOAMTHCA, KaK MPaBitno, reoQu3nyecKkue He-
CriefIoBaHUs, KOTOPHIE NO3BOSIOT YCTAHOBUTD:

~ AHTONIOTHYECKOE CTPOCHUE MACCHBA IPYHTOB C BHIEENEHHEM OCHOBHbLIX
HHKEHEPHO-TEONOTHYCCKIX M CTPYKTYPHBIX 2NEMEHTOR;

— CTeleHb OMHOPOAHOCTH MACCHBA IPYHTA IO UCCHEXYEMBIM CBOHCTBAM;

~ HATMYAC B HHKEHEPHO-TE0NOrHYeCKOM paspese CIIOEB U CTPYKTYD, 0b-
NafaloliuX ITOHKXEHHOH THIOTHOCTBIO (HachIIHBIX IPYHTOB, HIIOB, canponenei,
3aTophoBaHHBIX TPYHTOB ¥ TOPJOB ¥ Ip.);

- HalM4Me B MacCHBe IPYHTA NOrpebeHHbIX 00BEKTOB | IYCTOT,;

-- HATHYHE 3aKapCTOBaHHBIX YYaCTKOB U 30H IOBBILICHHOM TPEIMHOBATO-
CTH B KapCTYIOWKXCA NOPOJax;

— HaJIHYME APEBHUX DPO3BOHHBIX AONMH;

— [OJNOKCHHE YPOBHS H PEXKUM [TOA3EMHBIX BOA, HANHIHE BOAOYIOPOB;
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— (H3KKO-MEXaHHYECKHUE CBOIICTBA IPYHTOB,

3.1.23. I'lpn nposeaennn reodH3UYECKAX HCCAENOBaHMM LenecoobpasHo
KOMIUIEKCHPOBAHHE OTAENBHLIX METOOB (BCHEACTBHE WX PasmU4HONH paspe-
waoiell CNocoOOHOCTY 0 OTHOLIEHHIO K GH3UYECKUM CBOMCTBaM IPYHTOB) C
UeMbIO MOBLIIEHHA JOCTOBEPHOCTH pe3yNHTaTOB U C HEeNbIo Nojty4eHns Goree
nonHo# HHpopMalMy 06 yyacTke paboT.

3.1.24. Tlpu mom3eMHOM CTPOHTENLCTBE C OMOILBIO reohH3AIECKHX Me-
TOZ0B, IOMHMO 3afad o0mero miasa, MOryT GHITH pelleHHl CleAyiolHe 3a4a-
qH:

- METAILHOC H3YYEHHE IPYHTOB MO Tpacce TOM3EMHOIO COODYXEHHUS
(TOHHeNs, KOJJIEKTOPA M T.A.) C ONpe/ieleHUEM Y4acTKOB cabpiX H TpelMHOBa-
THX FPYyHTOB [pH [IOMOIIH Ha3eMHBIX H CKBOXHHHBIX METONOB;

~ ollpe/iefieHue MECT BOAONPUTOKOB M PaIrpy3kH NMOA3EMHBIX BOA;

- OTpefieneHye 30HBL BIMSAHUI YCTPOHCTBA MOA3EMHOIO COOPYXEHHS Ha
BMEIAIONIHE [PYHTE! H ONM3pAcTIONOKEHHbIE 3NaHAS.

[Ip# MOA3EMHOM CTPOHTENECTBE LeNecoo0pasHo NCIIONE30BaTh CIEAYIo-
1de METOJIbI: ACTANBHYIO CEHCMOpPAa3BENKY, BHICOKOYACTOTHYIO /IeKTPOpa3Besi-
ky (B BapHaHTaxX METOHA CKONL3AINedl TOUKH, CHHXDOHHOTO 30HAHPOBAHHA M
npodHIHPOBaHKS ), METOX CTAHOBICHHS MOJIS, PaJHONOKALHOHHBIH IIHPOKOIIO-
NOCHbIH METOJI, RETANBHYIO I'DaBHPa3BEAKY. JTH METOABI HEOOXOAMMO COYeTaTh
¢ reoU3IECKUM HCCIEOBAHUEM CKBAXHH, MpoOYpHBaeMBIX IO Tpacce C He-
GonbUM HHTEPBANIOM MEXKJly HHMH C BBIIIOJIHEHHEM TeX MAH MHBIX MEXCKBa-
WHHHBIX [IPOCBEYUBAHMUIA.

3.1.25. [Tna ycTaHOBNEHMS HAIMYHA KAapCcTa U OLEHKH CTENCHH KapcTo-
BOM ONIAaCHOCTH CNIENYeT, KaK [paBuio, NPEeAyCMaTpHBATh NPOBeeHHe reodu-
3WYECKUX HCCNENOBAHM 11 ONpefeNieHUa [yOHHb! 3aNleraHys KapeTyrOMWuUXcs
NOpOJi, OLEHKH YCJIOBUM 3ajeraHus, TOMIIHHLI K COCTaBa NOKPHIBAIOIMX WX
IPYHTOB, U3YU€HHUS peXHMa NON3EMHBIX BOA. MeTtolbi reodU3HKy MO3BOJNAIOT

BLMIBHTE KapCTOBBIC IIONIOCTH, KOTOPBIC HE BCEria MOryT OBITh o6uapy)1<em»1
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OypenneM, H ONpeeNuTs HX KOHOUIYpalHio ¥ pa3Mephl, 8 TakkKe CTENeHb 3a-
KapCTOBAHHOCTH. [ yKa3saHHbIX Iie/iel ClIeAyeT MPUMEHATD CIeXYIOLHE reo-
bu3HUeCKHe METOIB!: CeCMOpasBe/IKy, BEPTHKANBHOE 3JEKTPHYECKOE 30HIH-
pOBaHHe, AMIONBHOE HMHIYKLUMOHHOE NpOQHUNIHpOBaHHE, IPaBUMETPHYECKHH
MeToz.

3.1.26. I'eoguzpueckue METOABI PEKOMEHIYETCS MPUMEHAThL IS MOHH-
TOPHHIa H3MEHEHHS KOMIIOHEHTOB IeQJIOTHYeCKOH Cpeflbl Ha yd9acTKax, npex
CTaBNAIOUMX OMAacCHOCTb B F€ONOrHYeCKOM H HHXEHEPHO-TEOJIOTHYECKOM 0T-
HOIEHHH (30HBI Pa3BUTHA KapPCTOBBIX H CyQO3HOHHBIX ABICHHI, ONOJI3HEBHE
MIPONECCH], MOATOILIEHUE, 30HLL PA3BUTHA HEYCTOHMHBEIX I'PYH10B U T.A4.). Mo-
HUTOPUHT [1eNecoo0pa3Ho OCYINECTBIATE NPA MOMOUIH readH3HYECKHX MeTo-
BoB, ofecnevMBaOmUX HEOOXOQUMYIO TOYHOCTH ONPENCNEHHSA WIMEHEHAs
CBOHCTB IPYHTOB Wi TEONOrMYECKUX rpasuil. K HuM, npexge Bcero, OTHOCHTC
CKBKWHHBIE MeTOXbl (PajMOM3OTONHbIE METONB! M3MEpEeHMs IDIOTHOCTH B
BIIWKHOCTH, aKyCTMHECKHe METOIb! NpO3BYYHBAHHA, PaXHOBONHOBHIE METOMH
MEXCKBRXHHHOT'O MPOCBEUHBAKHS).

3.1.27. B npomecce HHXKEHEPHO-TEONOTNYECKHX W3BICKAHUH HA Y9acTKax
MPOABJICHUA OMACHBIX I€ONOTHYECKHX U MEKEHEPHO-TE0JIOTHIECKHX TIPOileccoB
HeoSX0MMO YCTaHABNHMBATh IUTOINA/s HX NPOABICHHA M NIyOHHY HHTEHCHBHO-
IO pasBATHA, HPHYPOYEHHOCTH K ONPEACNEHHLIM reoMOpQOOrHIECKAM e
MEHTAM H JIMTONOIWYECKHM BHJIaM IPYHTOB, YCIAOBHA, IPHYHHEL, GOPMEI H JH-

HaMHUKy 06pa3oBaHIs, Pa3BUTHS U aKTHBH3AIUH.

I'oprsie BeIpaboTKH HEOOXOAMMO NPOXOIHTH HE MEHEE YeM Ha 3-5 M HH-
Xe 30HBI aKTUBHOIO PasBHTHSA OIACHBIX NPOLECCOB — OBEPXHOCTEH CKONbKE-

HHA ONOJI3HEBBIX TeJl, penonaraeMoii NyOHHbI KapcTooOpa3oBaHus H 1.1,

TexHHdecKHi OTHET 10 U3BICKAHHMSM NOJDKEH BKIIIOYATh paszaen «Qmac-

HBIE TEOJIOrH4eCcKHe MpOLecChy, conepxaumﬁ HX JCTAIBHYIO XapaKTepPHCTHKY,
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[pOrHO3 PA3BHTHA IIPH CTPOMTENILCTBE H IKCILTYATAHH TIOA3EMHOTO COOpYyaxe-
HHS H OUCHKY N€OJJOTHYECKHX PHCKOB.

3.2. F'eoaxonorngeckne HILICKARKSA

3.2.1. T'e03KonR0OrMYecKUe U3HLICKAHUS IPH CTPOUTENHCTBE MON3EMHEIX CO-
opyXeHHH npoBoasTca B coorBercTBHH C TpeboBaHuamu CII 11-102-97 1 Ha-
croAmero pasfiena PyKoBOACTBA AJI4 OLEHKM COBPEMEHHOIO COCTOAHMA H HpO-
HO33 BO3MOXKHBIX M3MEGHCHUH NPHPOAHOH CpelBl C LIENBIO MpeNOTBpAIICHMS,
MMHEMMM3ALMA WIH JHKBHIALHH BPe/IHEIX H HEXeNaTrelbHbIX 3KONIOrHIeCKHX H
CBA3AHHBIX ¢ HUMH XPYTHX NOCNEACTBHI ¥ COXpaHEHHs ONTUMANBHAIX YCIOBHIT
KH3HY Hace/ICHHA.

3.2.2. 3afjayM HEDKEHEPHO-TEOIKOIOTHICCKUX M3BICKaHHil ONpenenaroTca
B 3aBHCHMOCTH OT CTaJMH IPOEKTHO-U3LICKATENLCKHX paboT, ocobeHHOCTeH
npUpOARHOH 0OCTaHOBKK M XapaKTepa CYLIECTBYIOIMX H IIAHUPYEMBIX BO3LEH-~
CTBHH.

3.2.3. Marepuanbl HHKEHEPHO-TE03KONOTHYECKUMX H3KICKAHME HOIDKHEL
BK/IOYaTh:

—~ OHEHKY CYNIECTBY:OINErO 3KOAOTMYECKOIO COCTOSHHMS KOMITOHEHTOB
NPHPOIHOH Cpenbi HA MIOIAAKE CTPORTENBCTBA M NPHIEralolyuX TEPPHTOPH-
%

— TPOTHO3 M3MEHEHMA IKOJOTMYECKOTO COCTOSHMS INPUPONHOM cpemnt
TIpH CTPOMTENBCTBE U IKCILTyaTandy 00beKTa;

— OLIEHKY 3KOJIOTHYECKOTO PUCKA NIPH PeaM3aliil CTPOHTENLCTBA;

~ PEeKOMEHJALMM [0 MEpOIPHATHAM, HANPABJICHHRIM Ha NpeROTBpaiie-
HHE, MAHUMH3ALMIO WM NHKBHAALMIO BPSAHEIX M HEXENATENbHEIX 3KONOTHYe-
CKHX H CBA3aHHBIX C HUMH JIDyIHMX [OCICACTBHH M COXpaHEHHE ONTHMANBHBIX
YCNIOBRH XM3HH HaceNleHU;

~ NIPOrpaMMy JIOKaJIbHOTO I'COIKOJIOIrHYECKOro MOHHTOPHHT 2.
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3.2.4. Teosxonorudeckue HCCaeJOBAHUA AOJIKHB! BLINONHATCA OpTany-
33UMAMM, MMCEIOHIMMK JHUESHIHWIO HA MpaBO0 MpPOBEJCHHN  HHDKSHEPH(-
IKOROTHYECKHMX M3BLICKAHMUI 1% CTPOMTENRCTRA.

Jins BoimosHeHuA paboT, CBA3ZAHHBIX CO cRenupHUYECKUMH BUIAMH (Qu3y-
YeCKUX, XMMHYECKHX ¥ OMOJIOTHYECKHUX aHANM3OB, NPOTHOIUPOBAHHUEM, paspa-
60TKO# CHCTEMEI [€0IKOJIOTHYECKOr0 MOHHTOPHHIA, CllefyeT NpPHBAEKATE Che-
UAATH3HPOBaHHBIE OPraHH3allAH.

3.2.5. B cocTas re0oIkoOTMUECKHX H3BICKaHHH B 06nieM cnydae BXOAAT:

— cbop, usygende, o6oOuieHe ¥ anamu3 omyONIUKOBaRHEIX U QOHAOBEX
MaTepHAJIOB O COCTOAHHH KOMIIOHEHTOB IPHPOXHON CpeAbl H2 NAHHOR IIOma]-
K€ M NPUIieralonnX TepPpHTOPHAIX;

— ACCNeIOBaHMA XUMHYECKOTO 3arpA3HEHHA TPYHTOB;

— paavuallMOHHO-3KONOTHYECKHE HCCNEHOBARMS;

- Ta30reOXMMHUYECKHE UCCISAOBAHUS;

— HCCNeIOBAHHE M olleHKa husuuecKkux Bo3aeHcTauil;

— CTAauMOHAPHBIE HAOMIOAEHNS (Te03KONOIHYECKRI MOHHTOPHHT'),

~ NPOTHO3 M3MEHEHHNS COCTOSHMS KOMIIOHEHTOB NMPHPOAHOMA Cpelbl Ipy
CTPOMTENLCTBE M IKCINTyaTal iy T03eMHOro 00bekTa;

— KamepansHast 06paboTka MaTEPHANOB ¥ COCTABJICHUE TEXHHYECKOrO OT-
Yera (3aKNOUEHHs) N0 Pe3yNbTaTaM A3LICKAHHUH.

Hazgauenre u HeoOX0AUMOCTE OT/IE/BHBEIX BHAOB paboT M HCCHERoBaHNH]
YCTaHABIHMBAKOTCA B [IPOCPAMME Fe03KOMOTHYECKHX H3bICKaHHH B 3aBUCHMOCTH
OT BUJA ¥ YPOBHS OTBCTCTBEHHOCTH NPOEKTHPYEMBbIX NOI3EMHBIX COOPYNeHHU,
ocobeHHOCTEH TPMPORHO-TEXHOTEHHOHM ODCTAHOBKH, CTENEHH SKONOrHYeckod
H3YYEHHOCTH TEPPHTOPHHE U CTA/{HH NIPOEKTHO-H3bICKATEIbCKHUX padoT.

3.2.6. 'eoaxonoruyeckue UCCAeIOBaHUA MOTYT BBINONHATBCH KaK camo-
CTOATENLHO B COCTaBe IE0IKOJIONHYECKHMX M3BICKAHMH, TaK H B KOMILIEKCE C HC:

CICAOBAHUAMM B COCTABE HHIXCHECPHO-TEOIOrH4YECKUX H3LICKAHHU.
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3.2.7. Ilpn crpouTenncTBE NOA3EMHBIX COOPYXEHHH Hanbonee BaKHBIM
H3 YKa3aHHRIX BWOOB Hccaemosanmit (n. 3.2.5) aBnmoTcs  aKonoro-
THAPOreONIOTHYECKHE HCCeIOBaHHA.

JKOJIOTO-TUAPOTEONOrHIECKHE HCCIeNOBaH!S JOMKHBI BKIIOYATh B ce0s
IKOAOrMYECKHA MOHUTOPHHI NOA3EMHBIX BOJ H HAPOTeoNIOrHYecKoe NPOTHO-
3UPOBAHHE ¥ BHIIOMHATHCS IS PEIEHUs CHENYIOIIMX 3aa4:

~ OlIEHKH CYIIECTBYIOMIEH HA MOMEHT CTPOHTENBCTBA CHTYALlHM C IOATO-
IUIeHHEM TEPPHTOPHH, 3arpA3HEHHEM IIO3EMHBIX BOJ;

~ MPOrHO3a M3MEHEHHS THAPOTeONOrHYECKHX YCIOBUH B NIEpHOA CTPOH-
TeNBCTBA COOpYXeHHA (OUEHKH: BOMONPHTOKOB B CTPOMTENBHBI KOTNOBaH,
BIMAHMS CTPOMTENHHOrO APEHAXA, 3arpA3HEHHA [0pOJ 30HBI AIPALMH M TOJ-
3eMHBLIX BOA H T.JL.);

~ MNPOTHO3a M3MEHEHHs [MAPOfCONOTHYECKHX YCHOBHH B NEpHON 3IKC-
NIyaTalMK COOpYXeHus (OHEHKH: BO3MOXHOCTH OappaxHoro sddexra, BIUsA-
HHS APHCTEHHOTC M MACTOBOIO ApeHaXei, BO3MOXKHOCTH MOATOILIEHHMSR TEppH-
TOpHY M 3aTPA3HEHHS NMOA3EMHBIX M TNOBEPXHOCTHBIX BOX B Pe3yJNsTIaTe BO3-
MOXHBIX yTeUeK N3 KOMMYHUKalMH # T. 11.).

3.2.8. Tlpu BRINONHEHHH 3KONOrO-IHEPOTEONIOTHYECKHX HCCIICAOBAHUM
CaMOCTOATENBHO B COCTaBE HIKEHEPHO-TEOIKOJIOTHIECKHX H3BICKAaHHHK W npd
OTCYTCTBHM JAHHEIX THAPOreONOTMUSCKHX HCCISAOBAHME CAYyeT YCTaHABIH-
BaTh: HAWYHE BOXOHOCHBIX FOPH30HTOB, KOTOPhIE MOTYT MCHHITHIBAThH Hera-
THBHOE BJHSHHE B MpOLECCE CTPOMTENBLCTBA M IKCINyaTauyy oObeKTa M TOA-
NEXAT 3aLHTE OT 3arPA3HCHHA U UCTOIIEHHS; 06JIaCTH TUTAHUS NOA3EMHBIX BOJ
(8 cnygae, ecy OHH HAXOAATCA B 30HE BO3MOXHOIO HEFaTUBHOTO BIMSHUSA NPO-
eKTHpyeMOoro obvekra) H o0sacTy pasrpy3kd HOJ3EMHBIX BOJ, Ha XdpPaKTepH-
CTHK2X KOTOPBIX MOXET OTPa3UTBCS MPOEKTHPYEMOE CTPOHTENSCTBO; YCIOBUS
3ajleraHys], pacipoCTPaHeHMs M ECTECTBEHHYID HIIH CIOXKHBUIYIOCA KO BpEMEHH
CTPOHTENBCTBA B MOPOACKUX YCIOBHAX 3AIMAUICHHOCTh FOPH3OHTOB MOA3EMHBIX

8011 (B 0CODEHHOCTH, IEPBOTO OT [OBEPXHOCTH); COCTaB, (HIbTPALIHOHHbIE H
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copGUHOHHBIE CBOHCTBA IPYHTOB 30HBI 3pallii U BOJOBMELIAIOIIAX MODPOA y
HX MPOCTPAHCTBENHYIO M3MEHYHBOCTL; HANlMYHE BEPXOBOAKH; riy6uny sane
raHHA [IEPBOTO OT MOBEPXHOCTH PETHOHANBHOTO BOLOYIOPA U NOKAIBHBIX Clig.
GONMpORHUIIAEMBIX Pa3/ENAIONMX CIIOCB; 3aKOHOMEPHOCTH JABIDKEHHS IPYHTOBHYX
BOJI, OCHOBHbIC 3aKOHOMEPHOCTH PEXHMA TPYHTOBEIX BOJ, HaNHYKE U XapaKTep
FHOPAENHIECKOH B3aHMMOCBA3H MEXIy IOpPH30HTaMH ¥ C NTOBEPXHOCTHHIMH Bo-
aMi; HATHYHE YCNOBMH I (OPMHMpOBAHHA MOX BIMAHHEM XO3AHCTBEHHOE
DEATEAPHOCTH HOBBIX BOROHOCHBIX FOPH3OHTOB M BEPXOBOJKH; TEMIICPATYY &
XUMHYECKHl COCTAB IPYHTOBEIX BOJ, BX 3arPA3HeHHOCTH BPSAHBIMY KOMIIOHER-
TaMH; BO3MOXHOCTb IIPOHWKHOBECHUS B NOJA3EMHEIE BOXBI IO TPAH3UTY 3arpis
HEHHMA W3 TOBEPXHOCTHBIX BOJ; BIMsHME WIMEHEHWH B MON3EMHBIX BOJAX Ha
OXpaHfdeMBIC TEPPHTOPHH U pEKpealMOHHbIE PECYPCHI TOPOAA; BO3MOXKHOCTS,
XapaKTep U CTeTleHb BIHAHUSA TEXHOTeHHbIX QaKTOPOB Ha H3MEHEHHE HApOores-
JIOTHYECKHX YCIIOBHUH.

3.2.9. Marepyansl 3KOJOTO-THAPOreOJIOTHICCKUX MCCNEeNOBaHHi A
060CHOBaHUS NPOEKTHOM JOKYMEHTALIMK HOIKHEL BKITIOYATH:

— OLEHKY THAPOTEONOrHYEeCKHX YCIOBHH IC Hayana CTPOMTENbCTBA;

- YTOYHEHHME IPaHHI 30HBI BO3AEHCTBHUA MPOEKTHPYEMOIO NOA3EMHOO
06beKTa Ha TOA3EMHBIE BOIRY,

— IPOTrHO3 BO3MOXHBIX H3MECHEHKH rHAPOreo0OTHIECKHX YCIOBHH B 308
BAHAHHS IPOEKTHPYEMOTo 06BEKTa IPH €0 CTPOHTENLCTBE H IKCIUTYaTaIlHH;

— PEKOMEH/JALMH IO OPTaHU3ANUA MEPONPUATHI MO 3AIMMTE NOKIEMHEX
BOJ OT 3arpsi3HEHUA ¥ HCTOINEHHU,

~ YTOYHEHHYIO NIPOrpaMMy MOHHTODHHIA IOA3EMHBIX BOJ, a8 TAKXe aHa-
7H3 ¥ MHTEPNpETalHIO Pe3yJbTaToB NEPBHX HMKIOB HaGMIONeHWH, eciu oHi
6BUTH HavuaTHl Ha MPEANPOEKTHOM cTaguu (cM. paszen 8).

3.2.10. T'upporeo’KONOTUYECKOe MPOrHO3HPOBAHHE OCYIIECTBIACTCS HA

OCHOBe reoQHIFTPALIHOHHBIX H F€OMHIPAliMOHHEIX Moaeei. Pasmeps: moneny-
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pyeMoil 06acTv reoduUNETPALUMHE M TEOMUIPAUMH He JOMKHBI OrpaHHIUBATHCH
CTPOHMTENBHON MNOWAAKOH M JOJKHBE ONPEAENAThCS pa3smMepoM oGnacTu BO3-
MOXHOIO BITHAHHA 00BbEKTa Ha M3MEHEHHE YPOBHEH M 3arpa3HEHHe IOA3EMHBIX
H [I0BEPXHOCTHBIX BOA. B 06/1acTh BAMAHMA ROMKHE! 6BITh BKIIIOYEHBI pacnona-
ralomHecs MO COCEACTBY CO CTPOMTENBHOH MIOIUALKOH BOJOOXpaHHBIE 30HB
PeK, 3eNeHble HaCaKACH!A, IIApKY, TIPY B, XKHITbIe MaCCHBBI, MUIOLIAAKY OTABIXA
H IPyTHE IPHPOAHEIE U COLMALHBIE OGBEKTEI.

3.2.11. Tlpu BeiGope MONOKEHHUS HIDKHEH IpaHMLB! o0JIaCTH BIHAHHUA B
THIPOre0IOTHYECKOM pa3pe3e HeoOXOMMMO YYMTHIBATE CIOXKHOCTh [eOOorHve-
CKOTO CTPOEHHA U I'MPOTeONOrHIecKHX YCIoBUil TeppUTOpHH, INyOUHY | pa3-
MepBI TT0/13eMHOTO COOPYXKEHHH.

3.2.12. JIna pazpaboTku mopenei MCDONB3YIOT JaHHBIE, MONYYEHHLIE B
peaynpTaTe aHaNM3a M 06pabOTKH MAaTepHanoB MHKEHEPHO-TEONOIHUECKHX M
Pe03KONOTHYECKHX H3bICKAaHHH, a Takke QOHHOBLIE MATEPHATIEL.

3.2.13. Ilo MarepHanaM reo3KONOTHYECKHX HCCAENOBAHUH JNODKEH OBITH

COCTaBIIEH OTYET (3aKNIOYEHHUE).
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4. TloazemMHbIEe COOPYKEHHS, BO3BOAMMbBIE OTKPBLITEIM CNocoGoy

4.1. Ilpumenenne u B6I60P 3 PHeKTHBHLIX METOROB H
TEXHOJIOTHi CTPOHTENbLCTBA

4.1.1. O6mue nosoxeHus
4.1.1.1. Texamyeckne pemieHus 1O TEXHONOTHH CTPOMTENLCTBA NOA3EN.
HBIX COODYXeHMH OTKPBITBIM CrocOOOM JOMXHEI OBHITE KOMIUIEKCHBIMH §
BKJOYATH TEXHONOTHH KPEIUIeHHs KOTNOBaHa, pa3paboTku IPyHTa B HEM M yer
poiicTRa KOHCTPYKUME COOPYKCHHA, WHKCHEDHHIE MEpONpPUATHS MO 3allme
KOT/IOBaHA W NOA3EMHOT0 COOPYKEHHS OT MOJ3EMHEIX BOJI, MHIKEHEPHEIC Mepo-
npUATHS MO 00€eCTeYCHNIO0 COXPAHHOCTH ONU3PACTIONOKEHHOHN CYIIECTBYIONE)
3aCTPOKH, a TaKKe 06ecreYHBaTh BRITIONHEHHE SKOJNOTHYECKUX TpeGoBaHHuii ny
0XpaHe OKpYXalolleH cpeipl.
4.1.1.2. OGocHOBaHKe 3THX TEXHHYECKHX peleHHH JOMKHO obecreun:
BAaThCA NPOEKTHRIMH pacyeTaMH HanpskKeHHO-Ae()OPMHPOBaAHHOrO COCTOSHHS
OrpaXxAarolIuX KOHCTPYKIHH U BMEIUAIOMIEI0 MacCHBa IPYHTOB BMECTE C Ipi-
MBIKAIOIMHMH K KOTJIOBaHY 3MaHHAMH U COOPYXEHHAMH, IHAPOre0JOrHIecKor
pexuMa NOA3EMHBIX BOJ M (PUIBTPAIHOHHOTO JIPUTOKA B KOT/IOBaH.
4.1.1.3. Ha BRI6Op TeXHONOTMH BO3BOJAHMOTO OTKPBITHIM CIIocobOM moj-
3eMHOTO COOpYKeHMs pelnalolnee 3HaYCHAe 0Ka3hBaloT CHeXyIomue $akToph:
~ rafapHThi TOA3EMHOTO COOPYXEHHMA B TUIaHE H 1O IIybuse;
— MECTOpPaCcnONOXKEHHE TIOJ3EMHOTO COOPYXKEHHS (CTPOHTENBCTBO Ha CRO-
GonHol TepPUTOPUY WJIHM B YCIIOBHAX TECHOH CYIECTBYIOWEH 3aCTpoiKu);
-~ WHXCHEPHO-TCONOrUISCKHE U THAPOreONOrdvecKye yCJIOBHA YyvacTka
CTPOHTENBCTBY;
- HeoOXOAMMOCTE COOMIONIEHHS IKOoNOTHUECKUX TpeGoBaHuit o oxpane
OKpYXatomieH Cpesipl;

— 3KOHOMHYECKHE COOOpaXKEHHS;
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~ BO3MOXHOCTH CTPOHTEILHOH OpraHu3aluH.

4.1.1.4. Tlpu npoexTHPOBAHUK MOA3EMHBIX coOpyXeHHii B paifoHax cy-
ecTBYIOMIEH 3acTPOlKH crielyeT BBIIONHATH NEOTEXHHYECKHI NMPOTHO3 BIMA-
HHS CTPOMTENBCTBA Ha H3MEHEHUE HANPAXEHHO-1eOPMHPOB2aHHOTO COCTOSIHHA
TPYHTOBOI'O MacCHBA H Jie(hoOpMatHH CYIIECTBYIOIIMX 3AARHH U COOpPYXKEHHH.

4.1.1.5. BrpaHHast TEXHONOTHSA BO3BEACHUA MOJ3EMHONO COOPYXKEHHS
Jomkna obecneynsarh HeNpeBHINECHHE JONMYCTHMBIX JOMONHUTENBHEIX Aedop-
Mau#l IKCIUTyaTHpyeMBIX 3laHMif, NONAJAIOMHKX B 30HY BJIMAHHA HOBOIO
CTPOHTENBCTBA, ¢ YUETOM MX TEXHHYECKOTO COCTOSNHHA (CM. MpRNOXKEHHE A).
Taloke TeXHONOTHA XOKHA YYUTHIBATh HATHYKE JIMHHA METPOMONUTEHA H Ha-
CHIIIEHHOCTH NOJI3EMHOTO MIPOCTPAHCTBA CYLIECTBYIOMAMH KOMMYHAKAIHAMH.

4.1.1.6. Tlp NpoeXTHPOBAHHM TOA3EMHBIX COOpYKEHHH, NEpeKphIBaIO-
KX YACTHYHO HIM MOJHOCTBIO ©CTECTBEHHEIE (HIBTPAIMOHHLIC IIOTOKH B
TPYHTOBOM MaCCHBE, a TAKOKE H3MEHAIOMHX YCIOBHS H IyTH QUIbTPAlMH MO~
3eMHBIX BOJl, CHEAYET BBHINOIHATH MPOTHO3 M3MEHEHMH T'HIpOTeOJIOrHIEecKOro
pexHMa ILTOMAKH CTPOHTENIBCTBA.

4.1.1.7. B npouecce CTPOHTENLCTBA B B HAYANBHEIH NEpHOJ IKCILTyaTa-
LHH TIOX3EMHBIX COOPYKEHHIi CeAyeT BRITOHATL HaTypHBle HaG/moaeHns (Mo-
HHUTODMHT) HAa CTPOHTENbHOHM IUIOIA/NKE U1 OLEHKH HAIEeXHOCTH CHCTEMEI
«COOpYXEHHE-OCHOBAHHE», CBOSBPEMCHHOIO BBIABICHUA He(PEKTOB KOHCTPYK-
1A, NpEeROTBPAlIEHHs aBapHUHBIX CHUTyalluH, a TakKe JUIA OLEHKH NIPaBHIIbHO-
CTH pe3synbTaTOB NPOrHO33, MPHHATHIX METOXOB pacyeTa M NMPOEKTHBIX pelle-
yuit. CocTas, 065eM M METOAE MOHHMTOPHHIA JOJKHAI Ha3HAYaTbCd B 3aBHCH-
MOCTR OT YPOBHS OTBETCTBEHHOCTH MOA3EMHBIX COOPYXEHHUH, UX KOBCTPYKIUB-
HBIX 0COOEHHOCTEH, reoNOrMYECKHX H I'MJIPOTeONOrMHecKHX YCIOBHA IIoman-
KH, criocofa BO3BeeHUS, MNOTHOCTH OKPYXKaOIIEH CyLIecTBYIOMEeH 3aCTpOHKH,
TpeboRaHUHA 3KCIUTyaTaLUH ¥ B COOTBETCTBUH C PE3yNLTaTaMK FeOTEXHUYECKO-

ro nporso3a (cM. pasgen 8).
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4.1.2. Cospemennbie MeTOAbI Orpazienus rIyGOKHX KOTIOBAH OB

4.1.2.]. KoHCTpYKUMA M TEXHONOTHA YCTpOHCTBa OrpaxjeHus ny
CTPOHTENBCTBE NOA3EMHOIO COOPYXKEHHA OTKPBHITHIM CTIIOCOG0M JMOMKHAL Yaos
JIETBOPATH CNEAYIOLIHM OCHOBHBIM TPEOOBaHHAM:

— ofecreunBarTh yCTONYHBOCTE CTEH KOTIIOBaHA B MPOLIECCE H NOCTE Mo
HO#H paspaboTku rpyHTa;

— BOCTPMHHMATEL HArpy3Ky OT COOPYXEHHS, €CH OIPAXHCHHE BXOJHT )
COCTaB KOHCTPYKIMH [TO3eMHOI0 COOPYIKEHUA,

— obecneynBaTs  BOZOHENPOHMIAEMOCTB, €CHH HEBO3MOXHO HMW
3KOHOMHYECKH Helieiecoo6pasHO BOZOTIOHIKEHHE,

— ROJKHA GBITH NpeycMOTPEeHa MHONOKpaTHast 060pavyHBaeMOCTh JIeMeR-
TOB KPeilH, €CIIA OTPOKACHME ABMNSAETCH BPEMEHHBIM;

— KpeluleHHe He JOTWKHO 3arpOMONK/ATH KOTJIOBAH, MEMATh BBHIEMKE h
obparso¥ 3achInke rpyHTa 1 MOHTAXY OCHOBHBIX KOHCTPYKIHIi;

— obecrneurBaTh COXpallieHHe MaTepHajoeMKOCTH, TPYACEMKOCTH H CpOKoB
CTPOHTENBCTBA;

~ obecneunBaTh COXPAHHOCTH IKCILTYaTHPYEMBIX HA3eMHRIX ¥ TOJ3EMHBX
06BeKTOB, NONANAIONMX B 30HY BIWAHMS CTPOAMIEroCs MOA3EMHOTO COOPYXE
HMS;

- obecneynBaTh COONIOfAEHHE KOJIOTHICCKHX TpeboBaHumil (cobmoneHHe
JOIYCTAMBIX HOPM IO IIyMy, BUOpaiiy, 3ailUTe OKpYXKAIOLIEH Cpejibl).

Knaccudurauus COBPEMEHHBIX METOHOB KPeIUIEHHS KOTJIOBaHa Tph

CTPOMTENLCTBE MOA3EMHOI0 COOPYIKEHHS OTKPBIThIM crnocoboM NpHBEJCHA HA

CXEMe.
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Ozpaxcoenue no cnocoby «cmena 6 zpyume»
4.1.2.2. Cnoco6 «cTeHa B rpyHTe» ABNAETCA ONHMM M3 HauGonee my,
TPECCHUBHBIX H YHHBEPCAIBHBIX JUI1 YCTPOHCTBA NOA3EMHBIX COOPYIKEHHI, ay,
BOJHUMBIX B OTKPBITBIX KOTJIOBaHaX.

[lo HasHaueHHMIO PasNMYAIOT TPH THIIA CTEH: HECYIIHE, OrPAKEAIONMe ,
NPOTHBOQIIbTPALIHOHHEIE; 0 MaTepHaaM — MOHOHTHBIE, COOpHEIE i COopay
MOHOJTHTHEIE.

TexHoNOrkA CTPOUTENBCTBA COCTOUT U3 IINTH OCHOBHARIX TEXHOJOTHYECKN
3TaloB:

— paspaboTKa TpaHIIEeH NOA 3AINUTOH MKHHUCTOrC PacTBOPa;

— YCTaHOBKa apMaTypHOIO KapKaca;

— 3aMOJHEHHE TPaHIIeH MOHONHTHBIM WK COOPHBIM Kene306eToROM;

—pa3paboTka TPYHT2 B sifipe COOPYXEHWS C 3aMOHONWYHMBABMEM CTHIKOB i
YCTPOHCTBOM PACTIOPHEBIX KOHCTPYKIIHH;

— YCTPOHCTRO JHUIIA BHYTPEHHWX KOHCTPYKUMIA.

4.1.2.3. Cnocob «cTeHa B rpyHTe» NO3BOJSIET OCYINECTBISTH CTPOHTEM:
CTBO:

~ B HEMOCPEACTBCHNHOK ONU3OCTH OT CYIIECTBYIOMUX 3NAHKIM ¥ COOPYXKE
Hui;

— IIpH 3BaYHTeNEHOH NryOnHe coopyxenus (1o 50 m);

— npy GoNBIINX pa3sMepax B IUIaHE U CIOXHOM (opMe CoOpyKeHus;

— HpH BEICOKOM YPOBHE NOA3CMHBIX BOJ.

[0 rPYHTOBHIM YCHOBHAM CTeHA B IPYHTE) MOXET IPUMEHSITECA B JH00KX
AMCHEPCHBIX IPYHTaX 3a UCKIMIOYEHNEM:

— TeKY4YHUX ITIMHHCTHIX 'PYHTOB, WIOB H ILTBIBYHOB,

— NPH HAMMYHAN NOA3EMHBIX BO ¢ GONBIIMMH CKOPOCTAMHU (QUILTPaLUH.

4.1.2.4. Tlpy HanH4U¥ TPYHTOB, COAEPXKAUIHX TBEpPABIE BKJIIOYEHUS NPk
POAHOIO WK TEXHOTEHHOrO MPOBCXOXKIEHUS (KPYIHbIEe BATYHBI, oGmomkH be

TOHHEIX KOHCTPYKLIH, KaMeHHOM KIafKH H Ap.) NPH MpPOXo/Ke Tpaxiiex el
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XOZHMO MCMONB30BaTh TEXHHUKY, OCHAIEHHYI0 (pe3epHbIM o6opynoBaHHEM,
nanpumep Gupm "Kacarpange”, "Bayap", TONE Boring.

HcnonssoBanue rpeiidepHoro obopyaoBaHus, KOTOPbIM KpYNHBIE BKITIO-
YeHHS H3BNEKAIOTCH, MOXET MPHBECTH K Ae(OPMHUPOBAHMIO CTEHKH TPaHIIECH,
lRReHHIO YPOBHS THKCOTPOIHOrO pacTBopa  JedopManisM OKPYKaOMEro
MaccHBa H OMH3pacIIOoNOKeHHBIX 3aHHH.

TTpy HaMHYAH TPEMMHOBATHIX CKAILHBIX TPYHTOB HIAH MPOCIOER H3 HHX H
38KAPCTOBAHHEIX TOPOA, KOTAA THUKCOTPONHBINH PacTBOP MOXET BEITEKAaTh B
TPYBT, He06XOAUMO MPAMEHATH ONEPEXNAIOMMA TaAMIIOHAX 3THX NPOCIOEB lie-
MEHTHO-TIHHACTHIME PacCTBOPaMH.

4.1.2.5. Ilpn ycTpojicTBe (CTEHB! B FPyHTe» JKeCTKHe TpeOOBaHUA JOIDK-
HHl TIPEOBABASTRCS K TJIMHHCTOMY pacTBOpY, NPHIOTOBJIEHHE KOTODOIO, Kak
1paBKJIO, NOMKHO OCYUIECTBIATHCA C MCHONL30BAaHHEM GEHTOHHATOBOTO IIIMHO-
nopoika. IInoTHocTs pacTBOpa MONMXKHA COCTABNATH FIPH NPUTOTOBIEHHH €r0 C
HCNONB30BaHHEM OEHTOHMTOBOro riuHomnopomka 1,03-1,10 r/cM’, a U3 I'JIMH
Apyrux Bupos - 1,10-1,25 e,

ITpu pa3paboTke TpaHuleii B HEYCTOHYHBBIX I'PYHTAX (BOZOHACHITICHHBIE
MecKH, TMMHMUCTHIE TPYHTH TeKydedl KOHCHCTEHIHMM) C HANOPHBIMM BOJAMM
Heo0X0MMO HCIONE30BaTh TNIMHMCTEIE PAaCTBOPHl NOBBILIEHHOH IUIOTHOCTH,
AR 4ero JOMyCKaeTCs NMpPYMEHSTh GapuT, MarHeTHT M APYTHE YTSOKCIHTEIH
pacTBopa, Ho He Gonee 7% MacChl TIIMHEL.

Jis CHIDKeHHS BOAOOTAAYH U NOTEPh [MTHHUCTONO PacTBOPa B HEMO MOXK-
HO 100aBIATH XUAKOE CTEKNO (CUNMKAT HATPys) B pefenax 2-6 % maccel riy-
HBI.

4.1.2.6. Tlpu ycTpo#icTBe MOHONMTHBIX CTEH B IPYHTE METOJIOM BEpTH-
KampHO nepememaromeiics tpy6s! (BIIT) neobxomnmo npumenste Gonee co-
BEPIIEHHYIO TEXHOJIOTHIO GETOHUPOBaHMA ¢ MCTIONH3OBAHHEM BHOPHPOBaHHSA.
Ecnu Geros nUTEIX CMecei, yknaapiBaeMblii 6e3 BUOpUPOBAHNA, NOIDKEH HMETH

ocazky koHyca 18-20 cM, To npu GeTOHHpPOBaHHWM MOJYXECTKHMH CMECAMH C
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TipUMeHenneM BUOpaTopoB ocanka Koxyca JobkHa OsiTh He Gonee B ey, 3 oy,
BHXHOCTb GeTOHHOJi CMeCH COXaHATLCA HA TIEPHOA TPAHCIOPTHPOBKY ¥ y,.
Jaaky — He MeHee 40 MUH.

Tlpn 3akpennensHy rayGHHHBIX BUGPaToOpOB HAa HIDKHEH YacTu Geroy,
JIMTHOH TpyOB! NIpH NPHMEHEHNH XKECTKHX cMecell ¢ ocaaKod Komyca 3-6 o
3HAYUTENHLHO OBBILAETCE OXHOPORHOCTE OETOHE, 8 €ro CPEHAA NMPOTHOLTH Iy
35-40 % mblme, yeM NpH YKNAaAKe JATEIX CMeCeH.

Tlpu perynupoBaHUU IpoOnEcca nojauu GeToHa MyTeM BKIIOYEHMS K By
Kro4eHys BUOPaTOpa JOCTHraeTcs MOBHIUICHHAA NAOTHOCTH, MPOSHOCTH U By
JIOHENPOHKLIAEMOCTH CTeHBl. BMecTo nuThix 6€TOHOB C BHICOKHM COACPXanHeN
ueMenTa (10 500-600 Kr/M’) MOXHO MCTIONB30BATH MANIOTIONBIKHEE CMECH ¢
ocanxoii koHyca 3-4 cM. DKOHOMHES LIEMEHTa 10 CPABHEHHIO C MUTHIMH CMeCaMk
coctasaser 150-200 kr/M’. MeToa IpUMEHHM ¥ TTPH TeMIIEpaType 10 -30°C.

4.1.2.7. J\na noBplUIIeHMs MHIYCTPUANEHOCTH BejieHHs paboT ¥ KauecTs:
CTEH peKOMEHIYyeTCS NPUMEHATh COOPHBIA HIH COOPHO-MOHONMTHEIA BapHaHT.
Cboprast win cOOPHO-MOHONUTHAA «CTEHA B I'PYHTE» IO3BOIACT YBEIHYHT,
CKOPOCTh BO3BENIEHHA KOHCTPYKIEY H CHU3HTE €€ TPYIOEMKOCTb, 8 TaKXKe CHi-
3UTH pacxop GeToHa.

MpurMenesye [Uis OFpaXKAeHHS KOTIOBAHOB TEXHONOIUM «CTEHa B IPyi-
Te» B Bujie cOOpHO# 1wk cOOpHO-MOHONUTHON KOHCTPYKI[HM NIO3BOMNET Nofy-

YHUTh:

- rapaHTHPOBAHHYIO  MapKy fetoHa creH 1o IPOYHOCTH U

BOAOHENPOHHUAEMOCTH;

- FAPaHTHPOBAHHYIO TEOMETPUIO U YHCTYIO NOBEPXHOCTE CTEH;

- CHIKeHue pacxona Gerora Ha 15-20 %;

- BO3MOXHOCTE YCTAHOBKH B 3aBOJCKHMX YCHOBHAX 3aKNaAHbIX geraned i

CaJIbHUKOB NN O ABOAKKU KOMMyHHKaLlHﬁ;

- MCKIIOUeHte HeoOXONMMOCTH PeryaspHOH NOCTABKY PAacHeTHOro Koik-

4eCTBA TOBAPHOTO fetoua B HOPMATHBHbBIC CPOKH;
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- yBeNHUEHHE CKOPOCTH BO3BEACHHUS KOHCTPYKUHMH Ha 15-20 %;

- CHIDKEHHE TPYA0eMKOCTH paboT;

~ BOBMOXHOCTS Nlepefadd Harpy3ku Ha CTeHy Cpasy IOCHE €€ BO3BECHHA.

4.1.2.8. B xagecTBe KOHCTPYKuMii cOOpHO# «CTEHK B FPYHTE» XOPOILO 33~

pexomenniopany cebs umynrossle masens ITHIC-50, paspaboramneie OAQO
«IJHHMC» (Mocksa). [Tanenn mmpuHo# 1,5 M, Tommuno# 0,5 M H DMHOI,
pasHoO# FiyGHHE TpaHINeH, COCIHHSIOTCA JPYr ¢ APYToM HOCPEACTBOM N1a30BO-
ro 3aMka.

[lpyras KOHCTPYKIMA (CTEHE! B IPYHTE» C JIMCTOBOM apMaTypoil COCTOMT
3 cOOPHBIX XeNe300EeTOHHBIX CTEHOBBIX GJIOKOB, YCTaHARIMUBAEMBIX B 32HOJ-
HEHHYIO [JIMHHCTHIM PACTBOPOM TPAHIIEIO C ONpPENEICHHEIMU UHTEPBAIAMU K

MOHONMTHBIX YYacTKOB MeXJy HMMA W3 GETOH2 WIH LIeMEHTHOrO PacTBopa
(puc. 4.1).

L
o

B ANTRALVRARRA ALY
e

N

Al e

A
\ 4
-
1
A\
T

Prc. 4.1, [lpuHusrmanbHas cxeMa cOOPHO-MOHONHTHOM (CTEHBI B IPyHTe»:
I-crenoBoi Omok; 2-mucTOBas apmatypa; 3-6eTOHHOe 3amoNiHeHHe; 4-0TMeTKa

Bepxa 6nox<a; 5-oTMeTKa AHA KOTJIOBaHA, 6-0TMETKa HH3a CTEHBI; 7-KOH’l‘yp
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Cretossie Groku nosiepeyroro ceyesus 600x600 MM, Anunok 10 25,
Maccoli 15-20 T UMeT nonyunITHHAPHIECKHe GOKOBBIE [OBEPXHOCTH, cay
JXEHHEIE CO CTOPOHEI NOA3EMHOIO COOPYXXEHHS JMCTOBOH apMarypoi Tomg,
HOHK 6-10 MM, KOTOpas MOXET CHYXHTh ruapousonsuueii. broxy uIroranmy,
IOTCA B 3aBOJICKMX YCIOBHSAX M3 T/DKeloro Gerona Knacca B22,5-B30, Mapxu g
BOJOHeNMpoHULaeMocTH W4-W6. KoHeTpykuma cO60pHO-MOHONHTHOH Crey
ToNMHOK 600 MM MOXET GHITH UCIIONB30BAHA NPY TTyGKHE «CTEHH B IPYEM
J10 28 M B Pa3IHYHBIX HHXXEHEPHO-TeoJIorAdecKnX ycnoBHaX. [IpH 3TOM Ha sy
MOTyT ObITh NepeiaHb! BepTHKaNbHEE HArpy3ku %o 1500 xi/m B u3rubarom
MomeHTHE Ko 1000 xHm/M.

4.1.2.9. TexHOoROrWYECKHE NPHEMB], IPHMEHAEMEIE JUIT OMOHOMYHBAM
(TaMIoHaxa) CTHIKOB IIPM YCTPOHCTBe “"CTeH B rpyHTe", NOMKHE! 0becnetsan
JIOCTaTOYHYIO POYHOCTE ¥ BOAOHENPOHUIIAEMOCTE CTHIKOB.

OIBIT CTPOHTENLCTBA MOKA3LIBAET, YyTo 60see palMoOHANBHO YBEIHIHN
MMPHHY CTHIKA (M paccTOsHHe MeXIy NaHejasMH) ¢ 0ObI4HBIX 20 MM 0 200
300 MM u mepefiTH Ha TAMIOHAX erc GETOHHLIM PAacTBOPOM C KIIACCOM HE HIR
B25. TlpuMeHeHne 3ToH peKOMEHIALMH MONHOCTBIO HCKIFOYAaeT (HIBTpAlHo
TIO3EMHBLIX BOA M TIO3BOJAET OTKA3ATHCA OT 33BAPKH CTHIKOB METAJIIAYECKHN:
HaKIIa/IKAMH.

O(QeKTHBHO TEXHOJIOTHYECKOE pPeUICHHE CTHIKOB M3 MOHONMTHOMN B
c6Gophoro xenezoberona BHOpoHabuBHEIM cnocoGoM. OGopynoanue MM
OMOHOMHYHBAHAA GETOHHO CMECHIO CTHIKOB OrPAXCIAIOIIMX KOHCTPYKIHI 10}
IJIHHACTBIM PAaCTBOPOM BKJIIOYAET: MHBEHTapHyIo TpyOy, BuObpartop (Hanpumep
B-401), npuemubii GyHkep ¢ momankok mis obcmyxusanus Bubparopa H %
noynuenns 6yHkepa 6eTorHo# cMechio. [IpuMenenue 3To# TexHonorHM obecne
9UBaeT BBICOKOE Ka4ecTBO paboT Mo NpovHocTH cThixa (40-50 MIla) u sogort

TIPOHMLIAEMOCTH (Ha KOHTaKTe ¢ OeTOHOM HCTILITAaHb! Ha 2 aTM.).
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TexHonorns YCTpoHCTBA «CTeHbI B IPYHTE» OTACABbHLIMM 3aXBAaTKaMM
(onepexalouMMK H COCAHHHMTENLHEIMH) MPEAYCMATPUBAET YCTAHOBKY apMa-
TYpHBIX KapKacoB H GeTOHHPOBaHKE B OMEPEXAIOIINX 3aXBaTKaX H NOCNENYIO-
mylo pa3paboTKy COeNMHHTENBHBIX 3aXBATOK CO Cpe3ko#t 6eToHa TommuuHON
0,15 M ¢ TOpLEBBIX KPOMOK ONEPEXKAIOMMX 3aXBATOK € NOCEAYIOleHd YyCTaHoB-
xoii kapkacoB H GeTornposanueM. Takas TexHONOrMs OGeCneYnBaeT MOHONMUT-
HOCTS «CTEHbI B TPYHTE» H OTCYTCTBHE XONONHBIX H FPA3EBHIX IBOB B CTHIKAX.

Jinsd HaneXHOro YIMOTHEHMA NPOONEMHBIX CTBIKOB MEXAY MAHENIMH
TpaHillefiHBIX CTeH, KaK MOKAa3a OMBIT CTPOUTENBCTBA, YCMEUHO MOXKeT BBITh
NpHMEHEHa TEXHONOTHA CTPYHHOH UeMeHTamuH «jet-grouting». Ilpu stom ue-
MEHTALMOHHBIE PabOTHI MOFYT BBHINONHATLCH KaK CHAPYXKH OTPaXIAIOMHX KOT-
110B3H CTEH, TaK H M3HYTPH KOTJIOBaHa Jio ero paspaborku. C sToH nensio B 32-
BHCHMOCTH OT NPOTHO3HPYEMOH BENMYMHEI PACKPHITHA CTBIKOB ¢ IiyOHHOM
moryT G5ITh MPHMEHEHBI HEapMHUpyeMble HNY apMHpPYEMBble METAUTHYECKHMHM
Tpybamu IPyHTOLIEMEHTHEIE KONOHHBI JuaMeTpoM 60 unu 80 cm.

4.12.10. Jins paspaboTky rpyHTOBOTO A/ipa BHYTPH MON3EMHOIC COOpY-
eHHs, BOSBOJUMOTO COCOGOM «CTEHa B IPYHTEY, PEKOMEHIYEeTCs [IPUMCHATH
TEXHONIOTHIO, KOTOpasA MpeAycMaTpHBaeT paspaGoTKy BHauajde HEeHTpanmbHOH
YacTH rPYHTOBOIO MAaccHBa BHYTPH COOPYXEHHA Ha ITyOMHY ONHOrO spyca ¢
coxpaHeRHeM To nepudepun HepaspaboTaHHBIX yyacTkoB. Takoi mpuem 06-
neryaer paGoTy OrpaXAAoINeH KOHCTPYKIHMH. 3aTeM MOHTHPYIOTCS pacliopHbIe
KOHCTpYKUHM M paspabarelBaeTcs OCTaBLIascs wacTh rpynta. Ha crmenyroueit
38XOJ{Ke LUKJI TOBTOPHETCS.

HoBriM K IPOrpECCHBHBIM SABNACTCS TakXke CHocob pa3paboTky rpyHTa B
KOTOBAHE Yepe3 NEePEKPHITHS B MHOTOYPOBHEBBIX MOA3EMHEBIX COOpYXeHHsX. B

ITOM CiIyYyae JOMONHHTENbHAA Kpelb OTPKZAIOMWHX CTEH HE NIPHMEHSETCA.
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O:zpasicOenue u3z Gyponabuensix ceaii
4.1.2.11. Orpaxaenne u3 OypoHaGUBHEIX CBail OTHOCHTCH K Manozedo
MHDYIOIIMMCA BHAAM KpenneHus U €ro 1enecooGpa3Ho NPHMEHATh B Ciyy
GonbuIMX HArpy3oKk Ha GpoBKe KOTJIOBaHA, a TAlOKe HAa CAaMH CBAaH NPH HCIon,
30BaHHH HX B KaYECTBE HECYILErO 31IEMEHTa CTPOAILEroCs COOPYKEHUS.
B kxauecTse orpaiaenus KOTIOBAHOB U3 GypoHaGHBHbIX CBail NpHMens
10T TPH TPYTIIBI CBalHBIX CTEH: C NPEPHLIBHCTHIM PACIIONOXEHUEM CBail, C Ky

TENbHBIM MX CONpsKeHHUEM M ceKyliuecs csau (puc. 4.2).
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Puc. 4.2. Tuns! orpaxaennii KoTnosana u3 OypoHaGuBHbIX CBait
a1 6 — cBaM, YCTaHOBJ/ICHHBIE C ONIpe/ICICHHBIM [1arOM H 3aTAXKOM;
B — Oypokacaroiyecs cBau; r — Sypocekyuecs cean: 1 — onepexatoud

cBas, 2 — llepeceKarolas csad, 3 - 3aTskka

CreHbl ¢ NpepbBUCTBIM PacrlofloXeHWeM CBall ycTpausaiorcs B cyxs
CBA3HLIX IPYHTaX, CHIOCOOHBIX /IEpXXaTh BepTHKanbHbIM oTKOC 1-2 M. [pomexy
TOK MeXIy CBasMH JUIf NpPelOTBPALUECHUS MECTHBIX BbIBJOB 3amuuiaercs ¥

TAKKAMH H3 IOCOK, TOHKMX KeJIe306€TOHHBIX IUIHT, TOPPUPOBAHHBIX CTa 54"
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-4CTOB WK GeToHHOH 3aTsikkoil. PaccTogHMe MEXAY OCAMM g cBaill JOMKHO
HaxoaMThes B npegenax D +50 mm < a < 3D, rae D — guaMeTp CKBOKHHEL

CreHbl ¢ KacaTenbHBIM COMpSDKEHHEM CBail HCTIONB3YIOTCA B HECBA3HBIX
TpyRTax, 4To0b M30€XaTh OCHITAHHA IPYHTA MEXAY CBagMH TIDH DaCKpBITHH
XOT/IOBAHA, 2 CEJOBATENLHO ¥ OCANOK IOBEPXHOCTH.

Crennl 3 6ypocexyunxcs cBail COOPYXKaroT, KOT/ia JHO KOTNOBaHa HHXKe
YpoBH# nog3eMHbIX Bozl. Ha nepBom 3Tane u3roraBnuBalorcs Yepes OXHY CBaM
6e3 apMHPOBaHHA, Ha BTOPOM — MeXIy HHMH YCTPaHBAaIOTCA CBaH TaKHM obpa-
30M, 4T068 6eTOH coceXBHX CBalt YacTHYHO mofpe3ancsa. CsaM BTOpOro 3rTana
apMHpy10Tca. bnaromaps mnomydeHHOMY clelleHHIo ofpa3yercs Crnoirsas
NpoYHas CreHa ¢ NOBHIMEHHON BOJOHEMPOHHIAEMOCTRIO. Bpelka B 6eton co-
ceguux cBaii coctapnser 80-150 MM B 3aBHCHMOCTH OT AMaMeTpa CBaif, KOTO-
putit cocraBnset 01 600 1o 1300 Mm.

4.1.2.12. K npeuMyimecTBamM orpaxaeHuil u3 6yponaOuBHsIX CBall clexy-
€T OTHECTH:

— BO3MOXHOCTb HCIIONBb30BaHUs B Ka4eCTBe OCHOBAHUS IIPOYHBIX TPYHTOB,
aneratoiux Ha Honboi rnyGune;

- BO3MOXHOCTE YCTPOHCTBA CBalf pa3HO# JUIMHBL, ONMPAIOLIUXCA HA HEOO-
XOIMMOH OTMETKE NPH PE3KO NepecedyeHHOM penbede KpOBAH NPOYHBIX IPYH-
TOB, IPHHATLIX 338 OCHOBAHHUE CBaii;

— BO3MOXHOCTE YCTPOMCTBA OrpakieHHiH CTeH KOTHOBAHOB, KOTA2 YPOBEHB
NOA3EMHBIX BOJ 3ajIeraeT BhIllle YPOBHS JHA KOT/IOBaHa,

- BOIMOXHOCTb NEpeady Ha OjHy CBalO GONBINOro AHANa30HA Harpy3oK
(1000-10000 xH);

- BO3MOXHOCTh YCTpOMHCTBa cBail Gonbmoro Anamerpa (o CPaBHEHUIO C
326HBHLIMH CBASIMH), YTO 3HAYMTENBHO Yy4illaeT paboTy cBall Ha ropH3OH-
TAIBHYIO Harpy3Ky;

- NOBRHIIEHAE HANIEXHOCTH COOPYXXEHHIT 3a CYeT yMeHbIUeHHS ofLnX u

HEPABHOMEPHEIX 0CaloK;
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— UCKIIOYEHHE MOABHXKH M nedopMman IpyHTOBONO MAaccHUBa pacy,
JIOXCHHBIX NMOGIH30CTH 3AaHMH 33 CHET NOBBIILEHHOM XKeCTKOCTH CBail;

— BO3MOXHOCTh YCTpO#CTBA cBaii 6€3 apMHpOBaHUS B HHXKHEH ee Yaey,
rAI€ OTCYTCTBYET Nepeljaiad MOMEHTOB H FOPU3OHTAIBHEIX CHJI;

- OTCYTCTBHE CyLIECTBEHHBIX BUOpauuit 1 coTpAceHHit B mpolecce Npog,
BOzICTBA paboT;

— COKpalleHHE MOTPeOHOCTH B MEXaHU3MaX H TPAHCIIOPTE.

4.1.2.13. B 3aBHCHMOCTH OT IPYHTOBBIX YCIIOBHI{ MPHUMEHSIOT Clefyn
e cnocobbl 6ypeHHs CKBaXHH A yCTpoiicTBa OypoHaOUBHEIX CBaii:

~ rpejtepHbIil cHOCO6 — B MECYAHBIX, KPYNHOOGIOMOYHEIX, CKATBHEX |
[MHHHCTBIX TPYHTaX;

-~ crocob OypeHHs XeNOHKOH — B BONOHACHINIEHHLIX ITBLIEBATHIX IECK,
TEKY4HX CYIecsX | wiax;

— BpalaTeNbHbIH (POTOPHBIN) CIIOCO6 — B INIMHHUCTBIX MPYHTAaX OT MiX¢
ILTAaCTHYHOH N0 TBEepJO# KOHCHCTEHILHH, MecKaxX cpefiHedl KpYMHOCTH H Kpyk
HBIX.

Jns mpenoTBpallieHHs oOpYLIEHHsS CTEHOK CKBaXXHH IIPH OypeHuH mpe
MEHAIOT HHBEHTAPHBIE 00canHble TpyOb! WK H3OHITOYHOE JaBeHHE BOJH IR
ITMHHCTOTO pacTeopa. IIpuMenense obcamubix Tpy©® sBnserca nambornee 3
texTHBHOM Mepoii obecnedeHiA Ka4eCTBa U3TOTOBNECHHA CBall B HEYCTOHYHBRX
0OBOAHEHHBIX IPYHTaX.

4.1.2.14. Yctpo#ictBo OypoHaOHBHBIX CBall IPESABSBIAET KECTKUE TS
BaHUS K TEXHOJNIOTMYECKOMY [poleccy mpou3poucTsa pador. OcobenHo m
BaXHO NpH ycTpoicTBe Gypocexyimxcs cBail. Maroropnenne Taxkux caail 1pe
6yer obecrieyenys HeNpepHIBHOCTH MNMpolecca MPOH3BOACTBa pabot, T.K. yor
POHCTBO CeXymMXCst apMUPOBaHHBIX CBall JOMKHO OBITH NPOU3BENEHO B OTHC
CHTENBHO CTPOro periaMeHTHpoBaHHLIA nepHox (1,5-2 cyTox), HauMHas ¢ M-

MEHTa BHINIONHEHMS GETOHHBIX HEAPMMPOBAHHBIX CBail.
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4.1.2.15. Bo u3bexanue BO3MOXKHOIO H3NHHIHero 0160pa M pasymnoTHe-
AMA [PYHTA 33 CYET €0 TeKyYero COCTOAHHS M BBLIABIWBAaHMA BHYTpHL obcaj-
HuX TpY6 NPH MPOXOJKE CKBNKMH, YTO MOXET BBI3BATh AedopMalii OCHOBa-
#ui 61M3KO PacTONOKEHHBIX 3KCILTYATHDPYeMBIX 3LaHuil, ciexyer ofecmeyu-
BaTe onepexaomyio o6caaxy Tpy6amu 3a6os cxsakHHE (coxpaHexue npoGok),
a OpH HeOGXOIUMOCTH JIOTIONIHUTENBHO OCYILECTRAATH NPUIPY3KY 32005 rIMHH-
CTHIM pacTBOPOM HJTH BOJIOH.

4.1.2.16. ByponabusHbIe CBaM H3rOTaBNMBAIOTCS 10 OLHOM TEXHONOrHYe-
cxoit cxeme: BHauane OypAT CKBaKHHY, YCTAHABIMBAIOT apMATypy, 3aTeM CKBa-
XKHHY 3anonHsmoT GeToHHOH cMecsio. bonee CoBepuieHHON M PalHOHANBLHOR
TEXHONOTHEHR ABAACTCA TEXHOJIOTHA, KOTAA YEpe3 OTBEPCTHA B IIONOM IIHEKE
CcKBAXHHA 3anonHAeTCH HeToHOM B Iponecce GYpenns, a kapkac NOTPYKaeTcs B
.11TOH H€TOH NPH NOMOILH BHOPO3aNaRNHBAHNA.

4.1.2.17. Tlpu Gypesnu CKBaXWH Ui YCTPO#CTBa 6ypOoHaGMBHLIX CBail
noA 3aWMTOM INMHHCTOrO pacTBOpa TpeOyeTcs OeHTOHMTOBas IIIMHA.
BeHTOHHTOBBIH PAacTBOp MoXeT ObITh 3aMEHEH CHEUMATbHBIM II0JIMMEPHBIM
pacTBOpOM, H3FOTOBNIEHHEIM C  HMCHNONB3OBAHMEM  CEPTUORIIMPOBAHHBIX
laryctureieif Ha OCHORe MONMaKpUIaMMza C OOf3aTeNbHLIM COOMIOACHHEM
ycnoBus obecreuenus BAKOCTH pacTBopa B mpegenax 35-80 cex/nutp mo
BHCKO3HMETPY Mapuia (MeHbIlee 3HAYEHHe U1l TIMHMCTBIX IPYHTOB, 6ONbIIee
JUIA fIECKOB).

4.1.2.18. CpapHenHe JKOHOMUYECKHX NOKa3aTeNnell METOROR OrpaXKJeHHs
KOT10BaHOB TIOKA3kIBAET, YTO NPOM3BOAHTEIBHOCTE PabOT N0 YCTPOHCTBY CTEH
3 bypocekyIumxcs cBail IPUMEPHO B 5 pa3s H¥DKe NPOM3BOAHTCABHOCTH MO YCT-
poficTBy TpaHIIEHHEIX CTeH B rpyHTe. OHAaKO, B TeX CIydasX, KOrja «CTeHa B
FPYHTE» N0 XaKHM-a#60 MpUYMHAM HEBBIONHMMA, MPEKIE BCEro HM3-33 omac-
HOCTH YMyCKa IIMHHCTOrO PAcTBOpA, CTeHa M3 Gypocekymuxcs cBaif ocraeTcs

Hanfonee HafieXXHEIM BHAOM OTPaXACHHA KOTAOBAHOB.
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O:zpaxcdenue us 6ypo3agunuuUBaIOU(UXCR U 60ABAUBAEMBLX Ceaii
4.1.2.19. O6nacTs NpUMEHEHHA METALTHYECKUX GypOIaBHHYHBAINY
CBaf MO IPYHTOBBIM YCJIOBHAM — MecyaHble M [JHHHCTRIE FPYHTH! OT Moy
JIO TEKY4HX.

B ripHHCTHIX IpyHTaX NMpHMEHSAIOT 3aBMHYHBaHHe TPYO Auamerpo
325 MM, B neckax — o 500 MM npy Bx anuHe — A0 20 M. TIpu sTOM BolMomy
CTHIKOBK2 TPYO BO BpeMsi MX MOTPY’KEeHHA CBapKOil 10 aHATOTHH C COCTaBHkg
CBaAMH.

4.1.2.20. B 3aBUCHMOCTH OT KOHKPETHRIX THAPOTrCOJIOTHICCKIX YO0k
u Tpe6oBaHHit K KOHCTPYKIMM OTpaXKIeHus TpyOsl MOryT OBITE OCHAINCHN %
ITYNIKAMH C PRIXJIHTEIEM KaK ITyXHMH, TaK H TepAeMBIMH, KOTOPLIE (1038074
IOT OCYINECTBUTH [ONONHHUTENFHOE PRIXJICHHE [UIOTHOTO IPYHTA, YCKODUTS ipo
1ecC 3aBYHYHBAHUA M HE JOIYCTHTh HOT/lanyd IPYHTA M TPYHTOBBIX BOA B i
J0CTH TPYORI, YTO BaXHO NPH HEOOXOAMMOCTH 3aTONHEHHUA BHYTPEHHEIO Ipe
ctpascTBa TpyOs! GetoHoM. TlpH 3aBHHuYMBaHUK TPYOBI IPYHT YaCTHYHO YO
HAETCA.

BypusapurHHBaOINancs Tpy6a MOXeT ObITh MCTIONB30BaHa ¥ Jnst yCTpok
cTBa OypoHaOUBHbIX cBali, B TOM YHCie B HEYCTONUMBHIX OOBOJHEHHSIX IPyk
Tax. B 3T0M ciydae B 3aBMHYEHHYIO TPYOY ¢ TepAeMblM HAKOHEHHHKOM ACTaE
JIAETCH METAJUTHYECKU KapKac M ofaetca MUTol OeToH. 3aTeM, 1oKa OeroH &
CXBaruics, Tpy0a BRIKPYJHBaeTCA.

Pa6oTsl Mo 3aBHHYHBAHMIO TPYO BHIONHSIOTCA GypOBOH YCTaHOBKG

CO-2, naBemuBaemMoOif Ha KOTEp Ha 6a3se KPaHOR H JKCKABATOPOB THM

“dparnatn®. CMeHHas MPOH3BOAMTENEHOCTE OAHOM YCTAHOBKH B 3aBHCk
MOCTH OT I'DYHTOBBIX YCIOBHH, JIMHEL M JHameTpa rpy6 cocrasnser 8-12 myf
B CMEHY.

4.1.2.21. Tlpu 3aBHHYABAHEN TPYG OTCYTCTBYIOT YAaph! u BuGpaums, 3

TAKKE HapyLUCHHE ¥ OCHAGMeHHE OKPYXAIOIEro IPYHTA, O3TOMY JaHHa Tk
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40R0MHA NO3BOAET BecTH PabOTH B HENOCPeACTBERHOH 61M30CTH OT CymiecT-
EVIOUIHX JIaBHH H COOpYXKEHH.

Koucrpykusio orpaxzesus B Buae Gypo3aBMHUMBAIOLIMXCA CBaii ¢ 3a-
Gupoi Heb3s peKOMEHAOBaThH NPH YCTPOHCTBE KOTAOBAHOB B CabbiX U BOAO-
SACMUIEHHWX TPYHTAX B HEMOCPEACTBEHHOI GJIM30CTH OT CYECTBYIOIIMX CO-
opyxeusit. B 3THX ciy4asx A1 orpaXaeHHs KOTJIOBAHOB YCNEIIHO NpHUMEHS-
€TCa KOHCTPYKUHA 43 ABYX PANIOB CBaii, IpHYeM CBau BHYTPeHHero pssa, ob-
PMIEHHBIE K KOTJIOBAHY, SAB/IAIOTCA HECYIMMH, a HApY)KHBIE — TAMIIOHHPYIO-
WDIMH HIH 3aMbiKAIOWHMH. B KavecTBe TAMINOHUPYIOUIMX XOPOILO 3apEKOMEH-

Rosany ceba Tak HaspiBaeMble 6ypoTpamGoBarubie cau (puc. 4.3 1 4.4).
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Puc. 4.3. Ilnan orpaxcaeHus KOTJIOBaHa Puc. 4.4. KOHCTpY KA CTEHBI
KOHCTpY KitHeit B3 2-X ps/ioB CBaH MOA3EMHOTO COOPYKEHHS U3
|-Hecyuise METaIMYECKHE CBaM; 2-X psnos cBaif
2-ramnouupytoie 6yporpambopantble 1-Hecyue MeTaJUTHYEeCKUe
csay cBay; 2-TaMIOKHUPYOLLHE
6yporpamboBaHHbie;
3- obnuuoBoyHas x/6
pybaika
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4.12.22. Croumocts 1 M® orpaxnaiomeil CTeHku M3 6yposa
patomuxcs cBali Ha 20 - 30%  HiDKe CTOMMOCTH YCTPOHCTBA  CTehk
TIONHEHHOH ~ CNOCOGOM «CTEHA B IPYHTE NPH NPUMEPHO ONUAHAKOBHX nyy
Merpax KOHCTpyKuuu. CroumocTs 1 M® OrpaXIAIOIIEN CTEHKH, BBITIONHexng
crocofoM 6ypoBcTaBHEIX TPYO ¢ GypeHHeM CKBaXHH ¢ IPUMEHEHHEM Germp
TOBOTO PacTBOpa, CO CTOMMOCTHIO BCEX COMYTCTBYIOLIMX PaboT TpHMeps y
30% BhIIe CTOMMOCTH TIOTPYXeHHUA Oy pO3aBUHUHBAIOIMXCS CBail.

4.1.2.23. O6nacts NprMEeHEeHHS METO/Ia BAARIHBAHUA CBai — I1€CYaHke,
TTHHHCTHIE TPYHTHL. [IpHM 3TOM B IUIOTHBIX M NPOYHBIX I'PYHTaX BAABMHEEy
MOXeT ObITh 0ONeryeno ycTpoiCTBOM NUAEPHBIX CKBXHH. I pyHT B Npoien
NOTPYXEHHUS CBAay YIUIOTHSAETCS, a ero CTPOMTENbHbIE CBOHCTBA YTy YILaloTe

4.1.2.24. Brasnupanue cpaif (INMyHTa) CTATHYECKOH HArpys3kod noms
CTBIO MCIJLIOYACT AMHAMMYECKHE HArpy3Ku Ha OCHOBaHME, MOITOMY Orpake
HHE KOT/IOBAaHOB U3 BAABIMBaeMEIX CBall spnsercd HauGonee GE30MacHM u
TOAOM B YCIOBHSX TECHOX IOPOACKOM 3aCTPOHKH, HCKIIOYAOIIHM BO3HUKHOM
HHE JOMONHUTENBHBIX HENONMYCTHMEIX AedopManuii ONM3PACHONOMKEHHEX B
OpYXCHHUH.

4.1.2.25. MeTtoz BAaBNHBaHMA CBail XapaKTepH3yeTCA BRICOKOH MpoHsi:
JAETEABHOCTHIO M TEXHONOTHYHOCTHIO.

TloMEMO BAABNIMBAHKA XeNe300€TOHHBIX CBall TEXHONOTHs BJAB/IHBAE

HOO3BONACT:

~ ycrpausarth TPyOOGETOHHbIE CBAH (MeTannuyeckas TpyOa, 3aloiHe
GeroHom);

— TPOM3BOJMTL YCTPOMCTBO HAOWBHBIX XKeNe300eTOHHBIX CBail mymd
BIABIHBAHUA W NOCIEAYIONIEr0 W3BJIEYEHUA CTANBHBIX TPYO € ocTapsseMd

HUXXHHM KOHLIOM.



Ozpaxcoerue us GypounveKyUONNbIX Coail

4.1.2.26. ByporHbeKHMOHHBIE CBaH B pAjie CHy4aeB MOryT OBITh HCIIONB-
10BaHN B KAYeCTBE NOAMOPHON CTEHKH B PYHTE C UENbIO OTPaXKieHHs riy6o-
KOr0 KOTIOBaHa B CTECHEHHBIX YCJIOBHAX NOPOACKOH 3aCTPOHKH.

Jlna yBenmueHus KeCTKOCTU CTEHKH B cBA3M ¢ Gonpiuo#t rubkoctsio Gy-
PORHBCKIHOHHEIX CBAH MOXET GBITh PeKOMEH/I0BAHO:

— EBYXPANHOE PacroyIOXNeHue CBaif;

— ZOMNOJIHUTENBHOE 3aKpeIUIeHHe IPYHTa BOKDYT CBaif MyTeM HHBLEKTHPO-
RRHHS TBEPJCIONIETO PacTBOPa;

~ YCTPOHCTBO 4HKEpPOB,;

— ofbeMHeH e roNOB CBaif KeNe306eTOHHOM IIHTOM.

4.1.2.27. TonmmHa ¥ Hecymias CmOCOOHOCTh OypOWHDBEKIHOHHBIX CBait
Moxer GLITh MOBBILIEHA B J(Ba U GoNee pas ¢ NOMONIBIO Pa3pAHO-HMITY IBCHOM
Texxoniorun  (PUT), ocHOBaHHOM Ha MCIIONB30BAHHM HEPIUM JEKTPUYECKHUX
pa3psaoB B rPyHTE H B OETOHHBIX CMeCHX.

Yerpoiicto GypouBBeKIHOHEBIX cBaii PUT mo pasps/HO-UMITyN6CHOM
TEXHONOTHH NMPOM3BOIMTCSA HE MEHEe YeM 5-7 3MEeKTpUHeCKHMM paspsiiaMi ¢
maroM cootBercTBeHHO 200-300 MM no ee mune u He MeHee yeM 15 paspsana-
MH B 3a60¢ CKBOXXKMREI NPA 3HEPTHM Kaxaoro paspana 30-40 xJhk. [lns storo B
CKBAXHHY [OCJIC 3aNONHEHHS €€ MEJIKO3EPHUCTONH OETOHHOM CMEeChIO OITycKaeT-
€A CheUHanBHBIA pa3spARHMK. B mponecce morpykenus pa3spsiHMKa Ha ero
IMEKTPOAEl MEPHOMMYECKH TIOJAETCS BHICOKOE HAampskeHHe, obecnevuuBatoniee
BO3HMKHOBEHHE NMEKTPHYECKOro pa3pasa TpeGyemMoil MOIHOCTH, YTO BHI3LIBAET
YIUIOTHEHHE TPYHTA B CTEHKaX CKBXUHBI H B ee 3a6oe.

Pacxon unBEXLHOBHOrO pactsopa mpu ycrtpoiictee csaii PUT momxen

COOTBCTCTBOBATH YCTAHOBJICEHHOMY B MIPOEKTE.
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Hinynmosste u 6anounsie ozparcoenun

4.1.2.28. CranbHble WIMYHTOBBIE OrPaXIEHMA B ONpENENEHHBIX HHke-
HEPHO-TEONOTHYECKHX M THAPOTEONOrHYecKHX YCIOBHAX H IPH IIyGHHE KOT-
noBaHa 0 7-8 M MO TEXHHKO-3KOHOMUUYECKHM MOKa3aTesiM MOTYT OKa3aThcy
stdexTHBHEE APYIUX CMIOCOGOB OTPaXACHHA KOTIOBAHOB.

[lpumeHente 3TOro BKJA OTPaX(JAOIMX JJIEMEHTOB, HOIPYXKAEMBbIX, Kak
npaBuno, 3a0HBKOM, MOXET pErflaMeHTHPORATHCH COCTOSHHMEM OGIH3pacrono-
JKEHHBIX IKCIUTYyaTUPyeMBIX coopyxeHui. KpoMe Toro, mmyHTOBasA cTeHa OTHO-
CUTCA K THOKMM BHJAM KpeIUIeHHs, NOITOMY ee liefiecoobpa3Ho HCHOMb30BaT,
HPH OTCYTCTBHY BOTH3M OPOBKH KOT/IOBaHA 3HAYHTENBHbBIX HAPY30K.

4.1.2.29. Obnacth NpHMEHEHHS LIMYHTOBBIX OrPaXeHUH N0 IPYHTOBbM
YCNOBUAM ~ NECKH H IJIHHKCTHIE IPYHTH, B TOM YHCIEC BOJOHACBHUEHHEIC, HE
COAepXKaLHE KpYNHbIX BrmodeHuil. s obnerdyeHus morpyeHus onpasjai
cebs cnoco® moameBa. Jlnsa ofecrievesus BOJOHENPOHMUIAEMOCTH KOHLH
IUMYHTOBBIX OanoK CBOMMY IUIOCKOCTAMH COCAMHMIOTCS B TAaK Ha3bIBaeMbie

«3AMKHY, CIIYXKAIHE TaK)Ke HalpAaBAAIONMMH IIPH NTOTPYIKECHUY IIITYHTA.

4.1.2.30. TlorpyxeHHe MITYHTOBRIX 3NEMEHTOB B IPYHT OCYIIECTBIZETCA
o0bI4HO TpeMs criocobaMi: yHapHbM, BROPAIMOHHBIM 1 BIABAMBaHueM. BriGop
crocofa MOTPYXKEHHS ONpEACHIsNeTcs: TPYHTOBHIMH YCHOBHSMH, HATHIKEM
BOMM3M KOTNOBaHA SKCILTYaTHPYEMbIX 3JaHKH U COOPYXEHHM, Maccoi M JTHHO
MOTPYXaEMBIX 3NIEMEHTOB, 4 TAKKC HAIM4YMEM HeoOXOonuUMOoro oGopyNOBaHKS.
HInmyHT, Tax xe, Kak 1 6aI09HOEe OrpaKIeHHE, Yalle BCCro NpenycMaTpuBaercs
U3BJEK4EMBIM W3 TPYHTA, AJIS YETo HCTIONB3YIOTCA MEXAHM3MEL, aHAIOrMUHbE
[IPUMERAEMBIM [JIA NOTPYKEHHUs.

4.1.2.31. TlepcnieKTHRHEIM METOLOM HOTPYXEHUS WINYHTA B 6anoK, KOTo-
bl paciuupseT 061acTs MPUMEHEHUs 3TOFO BHARA OrpaXIeHHs, 0COBEHHO B YC-
NOBMAX TECHOH IOPOACKOH 3acTpOdKH, ABNSETCA HX BIABIMBAHME B IPYHT, &
TaKxe BUOPONOrpyeHHe C ITOBBIIEHHONH YacToTOH BMGpMposanusa (no 2000

KOJ/MUH).
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4.1.2.32. TMorpyxenue WAYHTOBHIX 3NIEMEHTOB NAaKETAMH HA HONHYIO
ray6uHy yBeNTUYUBAET NPOM3BOAMTENHLHOCTS PaboT M NOBBIUAET Ka4ecTBO OF-
paxzenus. K TakuM KOHCTPYKIMSM OTHOCATCS CBAPHBIC LUNYHTOBHIE 3i€MeH-
i — navenu (IMIC), paspaborarnsie OAO «JHWUHC» (r. Mocksa). ITIpnme-
HAIOTCA MaHENH pacyeTHoi mmpuHoi 100 u150 cM u anuHoi xo 36 M. CopTa-
ment maneneii [ILC, conepxammit 57 TUNIOPa3MepOB, O3BOJAET KOHCTPYHUPO-
BaTh CTEHBI C MOMEHTOM conpoTuBneHus ot 1800 no 11100 cm /.

3aMOK UIS COENMHEHHA TaHelNeH pelleH B CBapHOM BapHaHTe, He Tpe-
fyiomeM IMPOKAaTKH CeUHaJbHOro (acoHHOIo 3NeMeHTa. THI 3aMKa — «OIH-
HapHas» HIH «BoiHan» oboiMa.

Jns naneneit IMIC xapakrepHa Manas yaenbHas MerawioeMkocTh. Ona
Ha 20 % MeHbIIe, Y€M Y paBHOHeCYILeil CTeHs! U3 umyHTa Jlapcen-5 u3 cranu
TOFO e K1acca.

KosuyecTBo 3aMKOB Ha eAWHULIY AAUHE! cTeHs! u3 madenei ITHIC g 2-3
pasa MeHbINE, 4eM Y OOBIYHBIX LIMyHTHH mmupuHoi 400-600 MM, uto obecneyu-

BaeT HX MEHBLIYIO0 BOXONTPOHHUIACMOCTD.

Cnocobbt Kpennenus 0zpa)coarouqux KoOHCmpyKyui

4.1.2.33. Jina obecneyeHns yCTOWYHBOCTH Orpaxaalonieli KOHCTPYKIMH
npx ry6uHe KoTnosaHa Gonee 4-6 M HEOGXOMMO NMPHUMERSTH ee KpelUleHHe
PacopHBIMH WM aHKEPHBIMH KOHCTDYKITHAMH.

K npenmymecTBaM pacliopHBIX CHCTEM NEpel aHKEPHBIMH CAeXyeT OTHe-
CTH CIENYIOLIHE: HX YCTPOMCTBO MpOIllE, AEIEeBNe U He Tpebyer cnenuanbHoH
TeXHONOTHH ¥ CHENUANBHOTO 000PYNOBaHUSA, OHH MOTYT MHOIOKPAaTHO MCIIOMNb-
30athcst. [osToMy TaM, rje 3T0 BO3MOXHO, MPEANOYTEHHE CledyeT OTAABaTh
PacOpHBIM CHCTEMaM.

Xopowo 3apeKOMEeHIOBANTH Cebf HAKIOHHEIE PACIOPKH C YNOpOM Ha
t$parMeHT JHHINA KOTJIOBaHa MK Ha CIELMANBHO BEINONHEHHYIO CBalHYIO ONO-

py.
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4.1.2.34. IlpuMeHeHNe aHKEPHOTO KPETNEHWs! OrpaXAatoLuX KOHCTPYK-
1Hi KOTJIOBaHOB B3aMEeH PaCNOPHBIX CHCTEM BO MHOTHX CIy4asX JaeT A Tex-
HUKO-9KOHOMHYECKHX TPEHMYILECTB, BaKHERIIMMH H3 KOTOPBIX ABNAIOTCH:

~ HET OrPaHNYeHUH TI0 IIHPHHE KOTIOBAHA,

~ pacmmpsieTcss GpOHT paspaboTku IPYHTa B KOTJIOBaHE CTPOHTENbHON
TEXHHKOH;

- OTCYTCTBYIOT Kakue-mHbo momexy NpH MOHTaXe KOHCTPYKLHH coopy-
WEHUA,

~ OTHANaeT HeOGXOXHMOCTS B [IEPEKIaJiKe PACHOPHEBIX 31EMEHTOB;

~ DpUMEHEHHE TaM, I'le 3TO BO3MOKHO, ORHOCTODOHHEro KperuICHHA
OrpakAeHHA KOTIOBaHa.

— BOCTHraeTcs CyHIECTBEHHBIH TexHAKO-3KOHOMHYecKu# 3¢ ekt B nocne-
JYIOUHX TEXHONOrUYECKUX ONEPAIUAX N0 BO3BEACHHIO [TOA3EMHOIO COOpYyKe-
HHA (3eMJITHBlE PabOTHI, MOHTaX CTPOMTEIBHBIX KOHCTPYKUHIA), 4TO obecredn-
BaeT CYIICCTBEHHOE COKPAIIIEHHE CPOKOB CTPOHTEBCTBA.

4.1.2.35. AHkeps! MOTYT yCTaHAaRIAMBATECA BO BCEX IPYHTAX 33 HCKIMOUC-
HHeM CNaObIX (MIMHBI TeKydel KOHCHCTEHUMY, Wibl, 3aTOp(OBaHHEIC IPYHTbI H
TOPGbL, MPOCANOYHEIE TPYHTHL).

CkBaxvHB! A1 YCTAaHOBKM aHKepa oOpasyior myteM Oypenus (c obcag-
HbIMH TPY6aMH, HOJ IJIMHHCTBIM PacTBOPOM, IIHEKOM) MAM 3a0uBKOH MM
BIaBAMBaHHEM 00CaHOM TPYObLL.

4.1.2.36. HauGonee mMpoKO NPUMEHSIOTCH HHBEKIHOHHbIE NpeaBapi-
TENBHO HANPHKCHHBIE MPYHTOBBIE aHKEPH, B KOTOPBIX 33KPEILICHHE B rpyHTe
co3JiaeTcA TMyTeM HarHETaHHA B pabodylo 30HY TBEPACIOUIUX PAacTBOpOB, Kak
IIPaBUIIO, HA OCHOBE TIOPTNAHALIEMEHTOB. Takue aHKepsl obianawoT uenpim ps-
AOM MPEHMYINECTR: 3KOHOMHYHOCTRIO, XOPOIIMM CHENICHUEM 3aTBEpIeBIEr®
LIEMEeHTHOTO PacTBOPa C TArOH, BBICOKOH Hecymiei cnocobHoCThI0, 06pa3oBani-

€M 33LUHUTHOrO CJIOA OT KOPPO3HM.
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B 3aBuCHMOCTH OT IPYHTOBBIX YC/IOBHM ClETyeT MPHMEHSTh OJHOKpAT-
HYI0, IBYKDaTHYIO WIIM MHOTOKPATHYIO (B IJIMHHMCTBIX TPYHTaX) MHBEKLIHIO
pacTBOpa aaBieHueM 2-3 MIla,

C uenbio NOBBILIEHHS TEMIOB paboOT M KayecTBa 3a/eNIKH B LIEMEHT pPeKo-
MEeHZYETCS BBOAMTH JOGABKM IS YCKOPEHHS CDOKOB TBEpAEHHS, CHIDKEHHS
ycaziky, HCTIONB30BaTh pacHIMpSIOLIMiCS UEMEeHTHBI! COCTaB.

4.1.2.37. Tlpumensemas ¢upmoii "Puta” (r. MockBa) TeXHONOTHS YCT-
poHicTBa aHKEPOB IIpeJyCMaTPHMBACT  3allOJHEHWE CKBAKHHBI TBEPIACIOLIAM
PpacTBOpOM B 30HE 3a1elKK ¢ 00paboTKOM ee UMMYJIBCHBIMH PaspaiaMy ¢ JHep-
raefi 40 x/Ix ¥ OIHOBPEMEHHEIM JONMKBOM LIeMEHTHOTrO PacTBopa. B pesynbTare
NPOHCXOAMT paclMPEHHe CKBAKMHBI, yBeAUYEHHE IIOIVIOLIEHHS M IUTOTHOCTH
pacTBOpa, @ COOTBETCTBEHHO U Hecylel ciocOGHOCTH aHKepa.

4.1.2.38. [Ipn ucnons30BaHMH JUIA KPETNeHHs OrPaXaIOMMX KOHCTPYK-
UMA NpsAAeBLIX AHKEPOB MX pacyeTHas HarpysKa COCTaBISET NPH YHCIE KaHa-
0B 3-5 nio 800 xH, npu uncne xanaros 5-7 go 1000-1200 xH.

B cTepyHeBBIX aHKepax pacueTHas Harpyska coctasnuser 10 350 kH npu
onHOCTep)KHEBOM BaphanTe 1 1o 600 kH npu 2-x crepHeBON KOHCTPYKIMH,

Hecymas crocoOHOCT aHKEPOB MOXET OBITH MOBBIIEHA TPH MTPHMEHE-
HWH CHIEHHANBHOTO HACOCHOro 060pYyI0BaHus, CIOCOGHOTO CO3aBaTh BBICOKOE
zasnenwe (o 10 MIla) nns HarHeTaHus TBepIEIOLIEr0 PACTBOPA, W NIyTEM BBe-
IEHUS B PaCTBOp Pa3iUYHEIX 100aBOK.

4.1.2.39. TIporpeccHBHEIM METOJAOM KpPEIUIEHHS BEPTHKANIbHBIX U KPYTO-
NajaloliX I'PYHTOBREIX CTEH KOTIOBAaHOB rybmHON go 12-15 M gBasercs uc-
TNOMB30BaHME B KAueCTBE MOAMOPHOI KOHCTPYKLMHM CaMOTro I'PyHTa, YKpeIieH-
HOTO CHCTEMOEH apMaTypHEIX cTepXxHeji — Hareneit. O6MacTs NpUMeHEHHsS MeTO-
fia 00 TPYHTOBBIM YCJIOBHAM — CBA3HEIE INIHHUCTBIE IPYHTH! OT TBepaol o mia-
CTMYHON KOHCHMCTEHUHH TPH OTCYTCTBUH BOAOHOCHBIX M TPYAHO OCYIUAEMBIX

necdaHsIX IPOCIIOECB.
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4.1.2.40. ApMupoBaHMe IpYHT2 CTanbHBIMM CTEPXKHAMH OCYILECTBIAETCy
NIOCTEeNEHHO [0 Mepe pa3paboTKH KOTIOBaHA. J1nd 3alliMTBI TPYHTOBOMH CTEHBI o7
MECTHBIX BBIBAJIOB MEXJIY HarelsMH B IeDHOR 5KCKaBallM¥ ee MOBEPXHOCT
HOKPBIBAETCH HabpHI3r-GeTOHHON OONULIOBKOA MK ycTpauBaeTcst COOPHEIH 3.
paH 3 IUIHT, & TaKXKe MOTYT HCIIONb30BaThCA NNOMTHMEpHEIE PYTIOHHBIE MaTepua.
TBL.

JIOCTOMHCTBOM METOMa SBNAETCA ero NPOCTOTA M 3KOHOMHYHOCTE, T.K. He
He0OXOAUMOCTH B CHELHANBHO BO3BOAMMON orpaJarollel CTeHKe H ee I0moj.
HUTenbHOM KpemyieHnd. C npuMeHeHHeM 3TOTO BUAA KPeNH COOpYKeH pan 00t
€KTOB METPOLOINTEHa, BO3BOINMbIX KOTJIOBAHHBIM criocoGoM, B IT. Mockse,
C.-TletepGypre 1 ApyrHX KPYIHBIX FOpojax.

B OAO "ITHMMC" (r. Mockpa) paspaoTaHa MeToanKa K pacyeTHas npo-
rpamMma 110 NPOeKTHPOBAHMIO HareJbHOTO KpeIleHus, a Takke PykoBomcTBo o

TEXHOJIOTUH €0 BO3BEACHHA.

4.1.3. MeToab! CTPOHTENBCTBA CIOCO6aMH «CBEPXY—BHH3» H «BBEPX—BHH3»

4.1.3.1. CnocobBl CTpOMTE/IbCTBA IOA3EMHBIX COODPYXEHHN «CBepxy~
BHH3» H «BBEPX-BHH3)» IO3BOJIAIOT OTKA3aThCA OT KPEIUICHHS OTPaXKAeHHS KOT-
JI0BaHA BPEMEHHBIMH PACTIOPHEIMM KOHCTPYKUMSMH WM 3HKEPHBIMH Kperue-
HMAMY, T.K. B KQ4€CTBE PAclOpHOl CHCTEMBI JNIst OTPaXIEHHs KOTIOBaHA 3/ech
HCIIOMB3YIOTCA MEXyITaXKHble NEPeKphITHA. [ BTOporo u3 cnocoboB, KpoMe
TOTO0, CYILECTBEHHO COKPALIAIOTCA CPOKH CTPOMTENLCTBA.

OTH METOIBl CTPOHTENBCTBA ABNSIOTCY Hanbosee WAAAIMMHU N0 OTHOME
HHUIO K Gnwsnexanteii cyiecTByiomeil 3acTpolike, 00ecreunBas MUHUMANBHBIE.
IO CPABHEHHIO C JPYrHMH CrI0CO0aMY KpeIUIeHHs KOTJIOBAHOB, OCAaJKH CyLl¢-
CTBYIOMINX 3JaHHH ¥ COOPYKEHHI.

4.1.3.2. TIpu criocobe CTPOHTENLCTBA HOA3EMHBIX COOPYXKEHHUI «CBepXy-

BHHU3» (MONTY3aKPLITHIH coco0) MOryT GbITh UCTIONBb30BAHBI TPH OCHOBHAIX TEX”

70



HONOTUYECKHX INpHeMa, ONpENENAOIMX NOPANOK BO3BEHEHHA MOHONHTHBIX
*elle300ETOHHBIX NIEPEKPHITHI W OAPYCHOH paspaGoTKH TpyHTA NOA MX 3aIlu-
TOM.

epsasiit npiem GasupyeTcs Ha ONEPEXAIOLIEM BO3BEACHHUM NEpPEKPBITHH
10 OTHOUIEHHIO K MOAPYCHOM pa3paboTke rPyHTa B KOTIOBaHe, IpH 3ToM GeTo-
HHPOBAHME MEpekpbITHH ocyiuecTBisieTcs Oe30manybO4HbIM METOAOM Heno-
CPEACTBEHHO Ha MOATOTOBICHHOM TPYHTOBOM OCHOBaHMH (puc. 4.5).

Bropoit mpueM npeanonaraeT omepexarollyld NMOSPYCHYIO paspaboTKy
IpyHTa ¥ MOCJeAyIollee BO3BEAEHHE IEPEKPHITHH C IIOMOLIBIO MHBEHTApHOH
onany6xu, onupatoLueiics Ha oAroTOBIEHHOE TPYHTOBOE OCHOBAHHE.

Tperu#i npueM — KoMOUHHPOBaHHBIA M codeTaeT B cebe Kak 31€MEHTH
TeXHOJIOTUH BO3BEICHUSA MEPEKpPBITHii 6e30nanyb0IHBIM METOIOM, TaK H C ONH-
paHyeM HHBEHTAapHOM onany6ky Ha MOATOTOBICHHOE IPYHTOBOE OCHOBAaHHE
(puc. 4.6).

W3 tpex npueMoB Haubonee >(dpeKTUBEH BTOPOH, NO3BONSIOWMHA Cyuie-
CTBEHHO CHH3WTBH TPYIOEMKOCTb, MPOAOIKUTENBHOCTD HpoLiecca U CTOMMOCTD
3KCKaBalMU KOTIOBaHa.

4,1.3.3. Pa3paboTka rpyHTa B KOT/IOBaHe TOJ 3aI{MTON MEepPEKPhITU Ipo-
U3BONMTCA ManorabapUTHLEIMK KCKaBaTOpaMM M oOsIYHBIMH Oyibao3epamy, a
BBIa4a IPYHTa — C IOMOILBIO IPefihepHOro S5KCKaBaTopa Yepe3 MOHTaXKHbIE OT-
BEPCTHA B NIEPEKPBITASIX.

Ocofoe BHUMaHHe HOIKHO YAENAThCS IPeABapHTENbHOH IIOATOTOBKE
IPYHTOBOrO OCHOBaHHS Nepej OETOHHPOBAHHWEM LePeKPBITHA HIH YCTAaHOBKOH
onaryfGKH, KOTopas MOXeT OCYIUECTBIATLCS NecyYaHoil MOACHITKOH, BTpambo-
BbIBaHHEM WIEOHA, YKIAAKOH ClOos HH3KOMAapoyHOH OeTOHHOH CMECH WM

UEMEHTHO-TIECYaHOTO pacTBOpa.
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Puc. 4.5. Crioco6 cTpouTensCTBa NOA3EMHOTO COOPYXKEHHS «CBEPXY-BHH3).
Paspaborka rpyHTa Ha TpeTheM Spyce KOTIOBaHa 0]l 3AIHTOH NepeKphITHH Haj
1-3 noa3eMHBIMH TaXKaMu, BO3BeileHHEIMH Ge30nany6ouHbIM METONOM
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Puc. 4.6. Crioco6 cTpouTensCcTBa [10A3€MHOIO COOPYKEHHS KCBEPXY-BHU3»
no kxoMObMHHpOBaHHOH TexHoJoruy. IlapannenbHoe Bo3BeAEHUE MePEKPHITHA
Haj| 3-M NOA3EeMHBIM 3TAXOM H pa3paboTKa IPyHTa Ha TPEThEM Apyce KOT/I0BaHA
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4.1.3.4. Meton cTpOUTENsCTBa «BBEPX-BHH3» MPERYCMAaTPHBAET CTPOM-
TeNBCTBO 3AHUIH C HECKONBKMMH MOJ3EMHBIMH 3TKAMH 32 CYET OJHOBPEMEH-
HOPO COOPYXXEHHS 3Taxkefi BBEPX M BHU3 OT YPOBHA MOBEPXHOCTH 3EMIH C YCT-
pOHCTBOM OTPaXKACHHMS KOTJIOBaHA CIOCOOOM «CTEHA B TPYHTE», KOTOPOE 4acTo
CyXHT CTeHO} NOA3eMHO# 4acTH 34aHHA. CTPOHTENLCTBO TAKHM METOIOM MO~
3BOAET COXPATHTH OOIIHE CPOKYM CTPOHTENLCTBA 34aHMA B 1ienoM o 30 %.

CTpOMTENBCTBO O CXeMe «BBEPX-BHH3» HAYMHACTCA C yCTPOHCTBa TpaH-
eHHBIX «CTEH B IPYHTE» NO NEPUMETPY COOPYXEHHA H HPOMEXYTOUHEIX
6ypoBbix omop (konous). TpaHieiHbe cTeHB! K GYpOBBIE KONOHHBI CIIyXaT
onopamu OyAymmx KOHCTPYKuMil BepxHero crpoeHus. Jlanee HauuHaeTcs OT-
kphiTas pa3paboTKa rpyHTa Ha NEpBOM IOA3EMHOM spyCe W MapajlieNbHO 3a-
XBATKAMH BO3BO/IMTCA NEPEKPHITHE HaJ MEPBBIM TaXOM (B YPOBHE 3eMIIH).
[lpu pocTidkesuu GETOHOM NepeKpLITHA B YPOBHE 3eMiIu 75% NPOYHOCTH, Ha
HeM B CTIEIHATIGHO YCHIEHHON 30HE CTAllMOHAPHO yCTaHABIMBaeTCa DaleHH b1
kpan. Tlo moctmkerun Getorom mnepekpsiTas 100% npoYHOCTH HaYMHAETCH
BO3BEJCHHE KOHCTPYKUUHM HAa3eMHBIX 3TaXKeH ¥ OJHOBPEMEHHO BEACTCS CTPOH-
TENHCTBO BTOPOrO ¥ IOCHEAYIOLIMX MOA3EMHLIX 3TaKeH 10 OXHOMY H3 Tpex
TEXHONOTHYECKHX NPHEMOB, ONMMMCAHHBIX BBIIIE.

MeTolb! CTPOMTENLCTBA CIIOCO0aMH «CBEPXY — BHHM3» H «BBEpX-BHH3)

YCHEHHO IPHMEHEHS! Ha IeIoM psijie 00BEKTOB CTPOUTENbCTBA B I. Mockse.

4.1.4. llpumenerne cTpyHHOH HeMEHTALAN (TeXHONOrHE «jet-grouting»)
B [1613¢MHOM CTPOHTENILCTBC

4.14.1. Texnonorus CTPYHHOH UEMEHTAUMH HAM TEXHONOTHA «jet-
grouting» 3aKJHOYMAaeT C B paspyLIEHWH W TepeMellMBaHHU IPYHTAa BBHICOKOHA-
iI0pHO# CTPYeH LEMEHTHOro pacTBOpa, UCXOMALIETo NOJ BLICOKMM AaBNCHUEM
3 MOHUTOPa, PacMoNOKEHHOrO Ha HIXHeM KoHlle 6ypoBoii xonouusl. B pe-

3yIbTaTe B IPYHTOBOM MaccuBe GopmupyroTcs cBau guamerpom 0,6-1,0 M u3
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HOBOTO MatepHasa — rpyHTOGeToHa ¢ JOCTaTOYHO BHICOKMMH HECYIUHMHE R Npo.
THBOOHNBTPAUHOHHBIMY XAPAKTEPHCTHKAMH.
4.1.4.2. YcrpoiicTso cBaft 3 rpyHTOGETOHA BLINONHSETCK B ABA 3Tany;
TpOM3BOACTEO NpAMOro (Gypenue ckBaxwuun) u ofpaTHoro xona 6yposo xo-
noHHBL. B nponecce obpaTHOro xoza IPOM3BOAAT NOAHLEM KOJNOHHBI C ONHOBpE.
MeHHbIM ee BpaieHreM. IIpy 3ToM NORHKMAIOT JaBNEHHE LIEMEHTHOTO PacTgo-
Pa, KOTOpPHIil HOCTYTaeT B COILUId MOHHTOPA, CO3AAIONIKE CTPYIO C BBICOKOH K-
HeTHyecko#l aHeprueil.
Csau, o0OpasyeMble C HCIONBL30BAaHHEM CTPYHHOIN TEXHONOIHMH, MOTyT
GbITh KpYTTIOTO CEYEHH s, TPEXIONACTHEIE, YETHIPEXIONACTHEIE, BAHTOOOPaIHELe,
a Takke ceKympecs. KoMOnumpoBanue TpeX- U YETHPEXIONACTHEIX CBaH €03
BaeT AYEHMCTHIE CTPYKTYPS!, KOTOpHE MOTYT OLITH HCHONB30BAHHl B Ka4ecTse
HecyIuX KOHCTPYKIM# 67aroaps BOBIEYEHHIO B paboTy rpyHTa, HAXOAAICro-
cA B AueiKax.
4.1.4.3. Texuonorus CTpyito# LEMEHTAUMH MOMET OBbITH hdexTHBH
TIprMeHeHa PH PeLUCHUK CREAYIONNK 33724 HOA3EMHOTO CTPOUTENECTBA:
-- COOPYXXEHHE OMHOYHbIX CBalf{HbIX (yHRAMEHTOB;
~ COOPYXeHUe JJEHTOYHBIX B IIaFe KOHCTPYKIMit THIA «CTeHa B IpYHTEN;
- YCTPOHCTBO aHKEPHBIX KpeIUIeHHH;
— YKPENNEeHHE I'PYHTa BOKPYT CTPOAMUXCA MOJ(3eMHBIX COOPYKEHHH;
-~ YCWICHKE OCHOBaHH# 1 (YHIAMEHTOB CYIHECTBYIONIHX 31aHHH;
— NpOBeJieHUE MPOTHBOOION3HEBEIX MEPOIIPHATHH;
— CO3/IaHHe TPOTHBOMHIBTPAIIMOHHDIX 3aBeC.
- [EeMEHTaHMOHHOE YIPOYHEHME PA3PYIICHHBIX CKANBHLIX TPYHTOB;
- YNIOTHEHME CTHIKOB MeXAY NaHeMH TPAHLISHHBIX «CTEH B IPYHTED.
4.1.44.K OCHOBHBIM TIPEHMYINECTBAM TEXHOJOTHH OTHOCSTCA CHEJyIo-
IIMeE: BBICOKas MPOM3BOANTENBHOCTDL, IPOCTOTA, 3KOHOMUYHOCTD, BO3MOXHOCTD
paloTel B CTECHEHHHIX yCTOBMSX (BONU3U CYWECTBYIOWMX 3MAHUE, B noppe

1axX), OTCYTCTBHE HEraTHBHBIX YAApPHLIX BOSAEHCTBUH.
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4.14.5. KoHCTpYyKUMA OTpaXIEHHA KOTIOBAHA MOXET BBINONHATHLCS M3
ORHOTO PARa CEKYIIMXCA MPYHTOUEMEHTHBIX cBai (HampuMep, Auamerpom 800
MM C 1Iarom 650 MM) WM C PacroNioXeHHeM CBaii MEHBIIETO AWaMeTpa B JBa
pAfia B LIAXMATHOM NOPSAKE. Jig KPErUieHus TaKOro Orpax/ieH s TakKe MOryT
f5ITB IPBMEHEHB! TPYHTOLIEMEHTHEIE CBAH, HAKIOHCHHEBIE MO YTIOM 30-45° k
sepTHKaTH. CBaM OrpaXeHus ¥ KperneH s 00be AMHAIOTCA TOBEPXY MOHOJIKT-
ol kene3o0eToBHOM 06BA304HOM HanKoii.

JIns noBBIEHHA YCTOHIHBOCTH CTEH, BHIMONHEHHBIX METOJOM CTPYHHOH
UEMEHTAUHH, NPHMEHAIOT WX apMHPOBaHHE CTANLHBIMH TpyOaMM AHaMeTpoM
500-600 Mm wiM mpokaTHBIMH Oankamm (B = 50-60 M), pacnonaraeMeiMu €
waroM 1,5-2 M BAONE CTEHBI.

4.1.4.6. O6opynosanye juls peaiu3alliy CTPyHHO# NeMEATaNMH BKIIOYa-
eT: 6YPOBYIO YCTaHOBKY, PaCTBOPOHACOC C NABNCHHEM HATHETAHWA IICMEHTHOro
pacteopa 400-700 aTM, IINAHTH BRICOKOTO AARIEHHMA, MOHHTOD W Kepamyue-
CKUe Comna.

OcHoBHbIE MapaMeTpsl CIpYHHOI TEXHONOTHH € MCIOJIB30BAHHEM HM-
NopTHOrO ©6OpPYJOBaHHUS CICHYIOMIAE!

~ BOLNOUEMEHTHOE OTHOMe ke pacTBopa — B/IT=1;

— IIOTHOCTH NopTiIapaiemMenTa M500 — 3 M ;

— maametp conen — 3,2-4,0 MM ( xonmuectso conen — 1-2 mt.);
~ AMaMETP MOAAIOLIEro MIMAHTa — 25,4 MM;

~ pabouee faBnenue mofavM pacteopa — 410-440 6ap.

TMpumMenenue TexHoAOTHA «jet-grouting» Ha page 06BekTOoB MOCKBBI B
CNOXHBIX HIKEHEPHO-TEOJOTMYECKHX YCIOBHUAX MOKazano @dexTuBHocTs H
NepCNeKTUBHOCTD 3TOU TEXHONOIMH Kak 1P HOBOM CTPOMTENHCTBE, TAK M IIPH
PeKOHCTPYKUM¥M 34aHM#, BBINONHAEMBIX B YCIOBHSX TECHOH rOpOACKOH 3a-

CTpoiKu.
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4.2. OcnoBBbLIC NPHHIANLI NPOCKTHPOBARAA NOAIEMHELIX
coopyxernii, BO3BOJHMBIX OTKPBITHIM criocoGom

4.2.1. TlpoexTnpoBanue MOA3EMHBIX COOPYXXEHHH, BO3IBOJAUMEIX OTKDH-
THIM CHOCOOOM, JOIDKHO MPOM3BOAMTLCA C YUETOM:

- Ha3Ha4YeHWs COOpyXeHHA, 061eMHO-TITaHUPOBOYHEIX pelleHNH, ry6u-
HBI 32JI0XXEHHS;

- Harpy3o0K, IepefaBaeMbIX Ha COOpYIKEHHE;

- HIDKEHEPHO-TEOJIOTUHECKHX H I'MAPOreoNOrHYecKMX YCIOBUI TIUNOIA/IKY

CTPOMTENBCTBA,;

- TEXHOJIOTHH BO3BEJICHUS COOPYKEHHS,

- YCNOBHH CyIUeCTRYIOUIeH 3aCTpOKM M BIMAHHS HA HEe MOA3EMHOr0
CTPOHTENLCTBA;

- B3aHMHOTO BIUAHHA IPOCKTHPYEMOrO IOA3EeMHOTO COOPYXXEHHS M CY-
IIECTBYIOIIMX NOA3EMHBIX COODYKEHMIA;

- 3KOJIOTMYECKHX TpeGoBaHHii;

- TEXHHKO-IKOHOMHYECKOI0 CpaBHEHHUs BApHAHTOB IIPOEKTHBIX peleHnit

4.2.2. Tlpu oneHKE BIMSEMA CTPOSALICTOCS NON3EMHOIO COOpPYXeHud Ha
OKDPYXatOHIYH) 3aCTpOHKy TIPOTHO3 H3MCHEHHA HaHPDHKEHHO-
Je(QOpMHPOBAHHOTO COCTOAHHA FPYHTOBOIO MAacCHBa CIEHyeT, KaK HpaBHIo,
BGLINONHATE NyTEM MaTE€MaTHYecKoro MOJCIHUPOBAHUA C KCHOJIL30BaHHEM He-
AUHEUHEIX MONCNHEH MEOXAHUKH CIUIOUIHBIX CPEeR HUCRECHHBIMYE METONAMM.

IIporHo3 u3MeHEHHI THAPOIEONOTHYECKOTO peXHMa CliedyeT, Kak Ipa-
BHIIO, BHIIOJHATH IIyTEM MATEMATHYECKOrO MORENHMPOBAHUA GUIIBTPALAOHHEIX
NPOLECCOB TAKKE YUCISHHBIMHE ME10JaMH.

715 npoBeeHusT YKa3aHHBIX PacyeToB JODKHBI PHBIEKAThCA CIELUANH-
3UPOBAHHBIE OPraH}U3AMM.

4.2.3. PacyeTsl OJ3eMHBIX COOPYXEHHA NO MEPBOH U BTOPOH rpynmnam

[IpeaeNbHBIX COCTOSHHI HAOJNKHbBI BKIIIOYATH ONIPERCNICHHUAL
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- Hecyledf COCOGHOCTH OCHOBAHMA, YCTOHYMBOCTH COODYXXEHHA M €ro
OTAENBHBIX JIEMEHTOB;

- MECTHO# POYHOCTH OCHOBaHHA;

- YCTOHYHBOCTH CKJIOHOB, IPHMBIKAIOLIUX K COOPYXEHHIO, 0TKOCOB, 6op-
TOB KOTJIOBAHOB;

- YCTOMYHBOCTH OIPaXKAAIOIUX KOHCTPYKIHH;

- BHYTPEHHHX YCH/HH B OrpaXKalOIIAX, PaCOPHBIX, AHKEPHBIX H QYH-
JAMEHTHBIX KOHCTPYKLIHAX;

- GUIBTPAMOHHOH NMPOYHOCTH OCHOBAHMA, AABJICHHS NOI3EMHBIX BOJA Ha
KOHCTPYKIMH TIOA3EMHOTO COOPYKEHHS, (GUIBTPAHOHHOIO PACXOAA;

- nedopmanuit cucTeMsl "MON3EMHOE COOPYKEHHE - OCHOBaHHE".

Ipu BLIONHEHUM PACHUETOB CIEAyeT PYKOBOACTBOBATHCH TPeOOBaHHAMH
mas CHuIT 2.02.01-83*%, 2.02.03-85, 2.01.07-85*, 2.05.03-84*, 2.06.07-87,
52-01-2003, a Taioke HHCTPYKTHBHBIX JOKYMEHTOB.

Ilpu pacyeTax CleAyeT YSHTHIBATh BO3MOXHEIE U3MEHEHHA THIPOreoso-
THYECKHX YCIIOBHIH, a TakkKe PH3UKO-MEXaHHIECKHX CBOMCTB IPYHTOB C Y4ETOM
npOMemaHHﬁ-OmHBaHPIﬁ TPYHTOBOI'O MacCHBa, a TaKXe ABJICHUM TIpOCajaKu,
HabyxaHHA U MyYeHHS.

4.2.4. Harpysku 1 BO3ZEHCTBHA Ha IpyHTHl OCHOBAHUN H KOHCTPYKIMH
NOJ3EMHBIX COOPYIKEHHH JOIUKHEI YCTaHABIHBATBCA PACIETOM, HCXOHAL U3 CO-
BMECTHOH paboThI KOHCTPYKUMH COOPYKEHUS B OCHOBAHUA.

[Ipy NpOEKTMPOBaHHM CNENYeT YUHTHIBATH HArpy3k¥d W BO3AEHCTBHS,
BO3HMKAIOLIHE Ha BCEX CTaJMAX BO3BEACHHS W OKCIUTyaTalUW NOA3EMHOro
COOpY)KEHHUA.

K nmocTosHHBIM Harpy3KaM, yYMTHIBAEMBIM TIPH APOEKTHPOBAHHM, OTHO-
CATCA: BEC CTPOMTENBHBIX KOHCTPYKUHH NOA3EMHOTO COOPYXEHHS ¥ Ha3eMHbIX
30aHHH WIM COOPYXKEHHH, OIHPAIOIMXCA Ha HEro MM Nepefalomux Harpysky

4epe3 IpPYHT; AaBJICHHE IPYHTOBOIO MacCHBa, BMCUIAKOIIEro COOPYXEHWE, U
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TIO/I3EMHEBIX BOJ| PU YCTAHOBMBILEHCH QUIBTPALMH; YCHIIHA HATKEHUA TOCTO-
SHHEIX aHKEPOB; PacrOpHbie YCHITUA H Ip.

K BpeMeHHBIM JUIHTENbHBIM Harpy3kaM OTHOCATCH: BEC CTalHOHAPHOro
000pyOBaHHs NOAICMHBIX COOPYXEHUIA U APYrie TONEe3HbIe HATPY3KW; Kasie-
HHE KUAKOCTEH M ra3oB B pesepByapax M TPYOONpOBOAax; HaBNEHHE MOA3EM-
HBIX BOJZl [IPH HEYCT2HOBUBLIEMCS pexkuMe QHIBTpaLMH; Harpy3ku oT CKia/y-
PYEMBIX Ha NOBEPXHOCTH IDYHTAa MarepHajioB; TeMIEPaTypHbBIE TEXHONOIHYe-
CKHe BOSHEHCTBUA; YCWIHSA HAaTsDKEHHA BPEMEHHBIX aHKEpOB; HArpy3Kw, 00y-
CHOBNICHHBIE H3MEHEHHEM BIAXHOCTH, YCAIKOH H ITON3YYECTHIO MaTepHanos K
np.

K KpaTKOBpeMEHHBIM HaTpy3KaM M BO3NEHCTBHAM OTHOCATCH: JOMOJHE-
TeJIbHOE JIaBNeHue MPYHTOB, BbI3BAHHOE NMONABWXHBEIMH HArpy3KaMH Ha IOBEpX-
HOCTH TPYHTa; TEMIICPATYPHBIC KIUMATHHECKHE BO3ACHCTBUA M Np.

K ocoObiM Harpy3kam # BO3JCHCTBMSM OTHOCATCS: XHHAMMYECKHE BO3-
IEHCTBUA OT IKCILTyaTHPYEMBIX JIHHHUI METPONOJIMTEHA, TPAHCIIOPTHBIX COOpY-
XEeHUA WK TPOMEIIUVICHHBIX 00BEKTOB; BO3AEHCTRBUA, 00YCIOBNCHEEE Aedop-
MalHAMH OCHOBaHHS IIPH MOPO3HOM Gy4YeHHH IPYHTOB, U Ap.

KoapdunueHTH HaJe)KHOCTH 1O HArPy3Ke H BO3MOXHBIC COUCTAHMS Ha-

FPY30K JO/XHH TNPUHUMATBCA B COOTBETCTBMM ¢ TpeGobanmusmu CHull
2.01.07-85*.

Ozpancoenun Komnoearos
4.2.5. B HacTosLIEM pasfeie pacCMOTPEHb! OTPaKAEHUA KOTIOBAHOB, KO-
TOpBbi€ OTHOCATCA K 'MOKHM IOJANOPHBIM CTEHaM, yCTORUMBOCTE KOTOPBIX 0bec-
NEYHBAETCA 33/eNIKOl B IPYHTOBOM MacCcHBe, PaciiOpHBIMM M aHKEPHHIMH KOH-
ctpykuuaMH. K ru6KuM KOHCTDYKUHMAM OTHOCATCS LIDYHTOBBIC OrpaM<IeHus,
«CTEHBI B FPYHTE», OTPaX(IEHHA U3 CBail Pa3NUUYHBIX BH/OB H cnocoboB ycrpoi-

CTBa HJIH HpOd)HHLHLIX NPOKATHBIX 3JIEMEHTOB.
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4.2.6. TIpu MPOEKTHPOBAHHM OrpaXAeHHWH KOTIOBAHOB cnexyer YUHTHI-
BATH:

- TEXHONOTHYEeCKHe OCOOEHHOCTH BO3BEACHHMA M IOC/EAOBATENHHOCTE
TeXHONOTHYECKHX ONepaluii;

- Heo6XOAUMOCTh NEPENAYH HA KOHCTPYKIHIO BEPTHKANLHBIX HAIPY30K;

- HeoOXOAMMOCTb YCTPOHCTBA MPHCTEHHOro IpeHaxa, HMCIOJB30BAHHS
AHKEPHBIX FUTH PACTNIOPHBIX KOHCTPYKIHH;

~ BO3MOXHOCTb H3MCHEHHH (PH3HKO-MEXAHHYECKHX XapAKTEPHCTHK IPyH-

TOB, CBF3AHHEIX KaK C NPHPOAHBIMH NPOLECCAMH, TaK U ¢ Npoueccamu Oype-
Hus, 3a0MBKY ¥ IPYTHMH TEXHOTOTHYECKHMH BO3IEHCTBUAMMY;

- BO3/IeHCTBYE MOPO3HOTO ITyuCHHS;

- HeoBXoAMMOCTD obecnedenyn TpebyeMoif BOZOHENPOHMLIAEMOCTH KOH-
CTPYKLIAH;

- BO3MOXHOCTH IPHMEHEHHA KOHCTPYKTHBHBIX PellieHHH ¥ MEepOnpHsITH
10 CHIKEHMIO BeNMYMH JaBIeHHi TPYHTa HA NOANOPHbIE CTeHbl (IPHMEHEHHE
Pa3rPyXalOMMKX INEMEHTOB, FEOTEKCTHIIA, ADMOTPYHTA M Np.).

4.2.7. KOHCTpyKIMH OrpaxeHuH KOTIOBAaHOB JAOJKHE! BHIOMpaThCs Ha
0CHOBE TEXHHKO-3KOHOMHYECKOH HeNnecooOpasHOCTH KX NPUMEHEHHS B KOH-
KPETHBIX YCHOBHSX CTPOMTENBCTBA C YUETOM YCJIOBHH M JNUTENHHOCTH 3KC-
ITyaTalHH.

4.2.8. Tny6uHa 3aN0KEHHA OTPAXJICHHs KOTJIOBAHOB JOKHA Ofpefie-
TATBCA CTATHYECKHMH PacYeTaMH.

TIpu npoexTHPOBaHMU OrpaXKaeHuil B BOLOHACHIEHHBIX MPYHTaX IITyOu-
HY 3QJI0KEHHS KOHCTPYKUMH crieyeT Ha3Ha4yaTh C Y4eTOM BO3MOXHOCTH UX 3a-
JeNKH B BOXOYNOPHBIA ciiodl (c mensro obecnedenus Npous3BoAcTBa paboT o
JKCKaBaLMK IPYHTA 6€3 NPHMEHEHAS MEpONPUSTHH N0 BOJOOTIHBY HI¥ BOJO-
TOHIKEHHIO).

4.2.9. KoHCTpYKIHMH OrpaXAeHUH KOTIOBaHOB JJODKHDBI NPOEKTHPOBATHCH

Cy4eToM YCTPOMCTBA THAPOM3OJIALYH B ClryHac ee HeoOXxoauMoCTH.
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4.2.10. TIlpoexTHpoBaHME OrpaXKIeHMH KOTNOBaHOB IIPH HAlHUKy
ArpecCHBHOM Cpe/ibl I0IKHO BECTHCE ¢ yueToM TpeGosauuit CHull 2.03.11-85,

4.2.11. Tlpu npoexTHPOBAHHH OrpaXIeHHH KOTROBaHOB B IPYHTaX, Moj.
BEpXEHHBIX MOPO3HOMY NY9E€HHIO, CNIEAYeT NPeRyCMaTpPHBaTh MEPONPHATHS Ny
NMPEZOTBPALIIEHHIO TIPOABIEHHA HIIH N0 CHHXKEHHIO CHJI MOPO3HOTO MyueHHS. K
TaKHM MEpOTIPHATHAM OTHOCATCS:

- TETLIOU30/ALIMA NOANOPHO# CTEHHI;

- TIOHH’KEHHE BIArocolCpXKaHWA B MpeleslaX CE30HHO IPOMeEp3aloLiero

cnos;

- 06paboTKa IyYHMHHCTOrO IPYHTA PACTBOPAMH, MOHMIKAIOIIMMH TEMIe-

paTypy €ro 3aMep3aHHs;
- NOBbIIEHHe NOAATAMBOCTH KOHCTPYKIMif IMOANOPHOH CTEHB! IS CHH-
JKEHHA CHJI MOPO3HOFO My4YeHHUs.

4.2.12. B xene306eTOHHBIX MOANOPHBIX CTEHAX OTpakACHMI POTSKEH-
HBIX NOJ3eMHBIX COOPYXEHHM CISAyeT NpelyCMaTpUBaTh YCTPOHCTBO TeMIlepa-
TYPHO-YCaAO4HBIX He(pOpMAIHOHHBIX IUBOB B COOTBETCTBUM ¢ TpeGOBaHHAMYU
REHCTBYIONMX HOPMATHBHBIX JOKYMEHTOB IIO IIPOEKTHPOBAHMIO XKeye306eToH-
HBIX KOHCTpyKupii. KOHCTpYKiud nedOopMALMOHHEIX WBOB NOMKXHA OHITS pe-
IIeHa C y4eTOM HeOOXOIUMOCTH YCTPOHCTBA THIPOH3ONALMY.
4.2.13. TlopmopHele CTEHBI, CIY)alIHe OrpaXACHHUAMHM KOT/IOBAHOB, a
Taloke MX OCHOBAHHS CNEAYeT PaccUuTHIBATH IO ABYM I'DYINaM IpedembHHX
COCTOSIHHUH.
Tlepsast rpynna mpeenbHBIX COCTOSHKH JOJKHA IpefyCMaTpuBaTh Bhl-
TIOJIHEHHE CIeLYIONIMX PacdeToB:

- YCTOMYMBOCTH TOJIOXCHHS CTEHB! NPOTHB CHABMIA, ONPOKHIBIBAHHA H
[OBOPOTA;

- YCTONYHMBOCTH, HecylleH cnocoOHOCTH M MECTHON NPOYHOCTH OCHOBA-
HHUS,

= IPOYHOCTH INTEMEHTOB KOHCT‘pyKuHﬁ # Y3J10B COCTMHEHMA,
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- Hecylie# CrocoGHOCTH ¥ NPOYHOCTH AHKEPHHIX DICMEHTOB;

- YCTOHYHBOCTH H MPOYHOCTH PacrOpHBIX 3JIEMEHTOB;

- QUL TPAUOKHOM YCTOWYMBOCTY OCHOBAHUS.

Bropas rpynna npefieIbHBIX COCTOSHHMH ITO/KHA NpeXyCMAaTpHBATH BhI-
fONHEHHE CIEAYIOUIHUX PacHeToB:

- OCHOBAaHHS, MOANOPHBIX CTEH M MX KOHCTPYKTHBHAIX /IEMEHTOB IO Jie-
dopmaLHAM, B TOM YHCAE C ONPEAENCHHEM I'OPH3OHTATLHBIX CMEHICHHI;

- Xene300eTOHHBIX 37IEMEeHTOB KOHCTPYKIUMIA CTEH MO PacKphITHIO Tpe-
IHH.

4.2.14. Ilpu NpPOEKTHPOBAHMH MOATIOPHBIX CTEH, YCTPaHBaEMBIX CHOCO-
00M «CTEHA B TPYHTE», CIeAyeT BHINONHAT PAacyueT YCTOHYNBOCTH CTEHOK TpaH-
1eH, 3a00NMHEHHOH THKCOTPOIIHBIM PacTBOPOM.

Ilpy npoeKTHPOBaHWH MOANOPHBIX CTCH, YCTPaHMBAEMEBIX M3 OTHENBHO
CTOAMMAX TPOQUIBHBIX MPOKATHBIX 31EMEHTOB HJIM CBaii, CleyeT BBHMOJHATH
pacyeT NPOYHOCTH OCHOBAHHA Ha NPOJABIHBAHHE IPYHTA.

4.2.15. Tlpu onpeneneBHH KOHTAKTHBIX HaNpskeHu# u 6okoBoro pamne-
HHS TPYHT& H4 IHOJAMOPHBIE CTCHHI OrPAXACHHH KOTIOBAHOB CHENYET YYHTHI-
BaTh:

- BHEIIHHE Harpy3KH M BO3JECHCTBHA Ha IPYHTOBBI MAacCHB, TaKHe KaK
IPHTPY3Ka OT CKNAJMPYEeMbIX MaTepPHANOB, Harpy3Ka OT CTPOMTENLHBIX MeXa-
HU3MOB, TPAHCIIOPTHAS Harpy3Ka Ha NpoesKeil YacTH, Harpyska, iepefaBaemMas
9epe3 GhyHIaMeHTH 6IM3pacnoNoXeHHbIX 3MaHui U COOPYXXEeHUH, H fp.;

- MIKEHEPHO-TEONIOrHYeCcKHe M IMAPOreoNornyeckue yCnoBus MIOWan-
Ku;

- HaKJJOH MOBEPXHOCTH I'PyHTa, HEPOBHOCTH penbeda U OTINIOHEHHE rpa-

HHL| HHXKEHEPHO-TeONIOTHYECKHX 3IeMCHTOB OT TOPH3OHTANIH;
- BO3MOXHOCTb YCTpoO¥cTBa OepM H OTKOCOB B KOTJIOBaHE B Ipoiecce

TipousBoacTBa pabot;
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- MPOYHOCTHHIE XaPAKTEPHCTHKM HAa KOHTaKTe «CTEHa-TPYHTOBEIH Mac.
CHBY;
- nedOpMaLMOHHEIE XBpaKTepPUCTHKM MOANOPHON CTSHBI, AHKEPHBIX K
PACTIOPHBIX 3JIEMEHTOB;
- NOPANOK H TEXHOJIOTHIO NPOU3BOACTBA PaboT;
- BO3MOXHOCTB nnepe6Gopa IrpyHTa B NpoLecce S9KCKaBalHy;
~ JOTIOJHHTENbHBIE AaBIEHHUA Ha [TOANOPHEIE CTEHBE], BHI3BAHHEIE ITy4eHH-
eM, HabyxaHueM IPyHTOB, a TaloKe TpoBeAeHreM paboT 110 HArHETaHHIO B IPYRT
PacTBOpPOB, TAMIIOHAXY H TIp.;
- TeMniepaTypHbie ¥ AMHAMHYeckue (BUOpaioHHble) BO3AHCTBHUS.
4.2.16. Cunrni TpeHUS ¥ CIETUICHHA Ha KOHTAKTE «CTeHa - TPYHTOBEIH Mac-
CHBY» JOIDKHE! ONMPENENITHC B 3aBUCHMOCTH OT:
- 3Ha4eHHH NPOYHOCTHBIX XaPaKTEPUCTHK IPYHTa,;
~ TUAPOreoJIOrHYECKHX YCIOBHE IIOIANKY;
- Ka4yecTBa NOBEPXHOCTH KOHTAaKTa M MaTepyana NONTIOPHOH KOHCTPYK-
JitiizH
- HanpaRJieHys1 M 3HaYeHH nepeMeneHuit CTeHbr;

~ TEXHOJIOTH }’CTPDﬁCT BA CTCHLI,

- CIIOCOGHOCTH OFpakNaromie# KORCTPYKIMHE BOCIPHHIMATE BEPTHKANG-
HBIE HATPY3KH.

Ips OTCYTCTBAM IKCIIEPHMEHTANBHLIX HCCIENOBaHMI B pacyerax o
NepBOH W BTOPOH IPYNNaM MpPENENbHLIX COCTOSHUA JOIyCKaeTcs HpHHMMATh

CICAYIOUIHE DACHYCTHBIC 3HAYCHHA NPOYHOCTHBLIX XAPAKTEPHCTHK HA KOHTAKTe

«CTEHa ~ FPYHTORbII MacCHBY»:
- ylenpHoe cuennenue ¢, = 0;
- YTOJI TPEHHS IPYHTa 110 MaTepualny CTeHbl @y = Y, TAE P - YTONl BHYT-

PEHHETO TpeHHs 1PYHTa, Y, - K0dhbuumenT ycnosul paboTel, npuHUMAaeMeik

no Tabnuue 4.1.
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Tabnuna 4.1

—
Marepuan TexHonorus ycrpoiicrsa u Y
CTEHBI ocobble ycnoBus

MoHonuTHEe rpaBUTALHOHHBIE CTeHB! W rubkue | 0,67
CTeHB, OETOHUpYEMBIE HacyXxo

MOHONNTHLIE TPAaBHTALMOHHEIE CTEHBI, GeTOHH-
pyemble noj FIMHHCTEIM PacTBOPOM B TIPYHTax
€CTeCTBEHHOM BIIAXXHOCTH.

0,5

beroH,
xenesoberog | COOPHBIE rpaBHTaNMOHHbIE CTEHB

MosonuTHbie rubkue cTeHbl, GeTOHMpYeMEIe NOA | () 33
TTHHHCTEIM  PacTBOPOM B BOJOHACHIIEHHEBIX
rpyHTax.

C6opHsle rHOKHE CTEHBI, yCTpaHBaeMble TIOMA IIH-
HYICTBIM PacTBOPOM B MOOBIX IPYHTax

B MenKHX H MbUIEBaThiX BOJOHACHIUIEHHBIX niec-| O
Kax.
Merann, nepeso
B npouunx rpyHrax 0,33
JhoGoit Tlpn HanMHYuM BHOPAUMOHHBIX HArpy30K Ha OCHO-| 0
BaHHe

4.2.17. TIpu pacyerax rHOKHX MOATIOPHBIX CTEH OTPAKAEHMH KOTNOBAHOB
pekoMeHIyeTCst IpPHMEHATh YHCIIEHHbIe MeToAb! (Hanpumep, MKQJ), ucnons3ys
HeNMHeHHble MOJENTH CIUIOUIHEIX CpeJi WiH HeJHHEeWHble KOHTAKTHBE MOJENH,
Bh0HpaeMbie B 3aBUCHMOCTH OT THIIA I'PYHTOB W KOHCTPYKTHBHbBIX OCOGEHHO-
creft coopyixeHHs. UncneHHble METObI, KaK TIPABUIIO, CIEAYeT NPHUMCHATD JUIA
OTBETCTBEHHBIX M CJIOXHBIX NOA3EMHBIX COOPYXKEHHI, a TAIOKe NPH HX YCTPOH-
CtBe BOSM3M CYIIECTBYIOIUCH 3aCTPOHKH M MpPH NPHMEHEHHW PAacTlOpHAIX KM
aHKEPHBIX KPeIUICHHMMH.

4.2.18. Tlpy Mcnoons30BaHHA OJ1s pacyeToB rHOKMX MOJIIOPHBIX CTEH aHa-
TATHYECKAX METO/I0B TEOPHH NIPENENbHOro paBHOBecUs (B KOTOPBIX NaBJIEHHE

IPYHT2 Ha KOHCTPYKLMIO PACCMaTPUBAETCA KaK CyMMa 3aJlaHHO aKTHBHOH Ha-
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TPY3Kd M PEakTHBHOIO OTIIOPA TPYHTa) B 3aBHCHMOCTH OT XKECTKOCTH CTEHM
TIPUMEHAIOT CJICAYIOILNE CXEMBI pacuera:

- cxema csobozHoro onupanus crenst (cxema D K. SIkobu);

- cxeMa 3afenaHHoi cTensl (cxema Baroma-Jlomeltepa);

- METO/I MECTHBIX YTIIpYTHX Jedopmauuit (MeTox kodddhunpeHTa nocreny),

4.2.19. OrpaxpaeHds KOTIOBAaHOB MOTYT OBITH 3aKkpenjieHs! OTHHUM M

HECKONbKHMH SpYCaMH aHKepOB MM pacriopok. YHc:o spycoB, mar, Yroi Hakio-
Ha, KOHCTPYKUMA H pasMephl aHKEPOB JOMKHEI ONPENEIATECA PACYETOM B 3aBR-
CHMOCTH OT BBICOTHI KORCTPYKIIMH 3aKPEIUIfeMOil CTEHKHM, FPYHTOBRIX YCAOBHH 1
Hecyei crnocoGHOCTH aHKEPOB.

Tun ankepa FOMKEH HA3HAYATBCA HCXOJA M3 PaCYETHOMH BhLICPrHUBaIOLei
HArpy3KH, BHA2 TPYHTOB H YCIOBMIA IIPOU3BOJCTBA paGoT.

4.2.20. I'pyHTOBBIE aHKEPhl, HCTIONE3yEMbIe JUIsS KpeIUleHHs OrpaXxaeHui
KOT/IOBAHOB, MOJPA3AE/IIOTCA 1O CPOKaM HX paboTH HA BPEMEHHBIE H [OCTC-
siHHbIe. BpeMeHHBIMH CHHTAIOTCA aHKEPhl, CPOK pabOTLI KOTOPHIX He NPeBbIla-
eT JIBYX JieT.

IIpoexTipoBaHHe aHKEPOB HOIDKHO OCHOBBIBATHCS HA pe3yibTarax Cra-
THYECKMX PACYETOB CHCTEMbI «CTEHA ~ IPYHTOBBIH MacCHBY, B KOTOPBIX KOJDKHA
ObITh OnpeseNicHa MOrOHHAS OCEBAs HArPY3Ka Ha aHKEPH C YYeTOM Tpebyemoro
KONHYeCTBa aHKESPOB, OTMETOK MX YCTaHOBKH, YITIOB HAKJIOHA aHKEPOB K TOpH-
30HTY W YIJIOB OTKIIOHEHMS aHKEPOB B IUIAHE OT HOPMAITH K CTEHe.

IpoexTipoBaHHe aHKePOB J(OJDKHO BKITIOYATD ONpeeiieH’e: YUCHa aHKe:
POB B Apyce M HX 1ar; cBOOOJHOH JTMHBI aHKEPHBIX TAr, obGecmeuuparouiel
pajMeiierne 3afielok (KopHeH) aHKepOB 3a MpefeiaMM IPaHMLBI IPU3MBsl 00-
pYLUeHHs; JUIMHBL 3a[EIKH aHKEpOB, TpeOyemoil Mt BOCIPHATHS MPOEKTHbI
yCHAuit; MecT /il yCTpoiicTBa ONEITHBIX AHKEPOB; WHCHA KOHTPONBHBIX HCIb-
TaHuM aHKepOB H MOPAJKA MX BHINOTHEHHAS; YCIWIHH, Ha KOTOPSIE JOJDKHEI (b

HanpsKeHb! aHKEPBI, MOCJIC NPOBENCHUS KOHTPOJNBHBIX K IPHEMOYHBIX MCIIHITA

HHHA.
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5. Fopouclcue MOJ3EMHDbIEC COOPYXKCHHA MEJIKOTO 3AJI0MKCHHUA,
BO3BOAHMbLIC 3aKPbLITBIM cnocobom

Beeaenne

KOHCTPYKUMM U TEXHONOTHHM BO3BEACHUS OPOJACKHX MOA3EMHBIX COOpY-
KeHHHl MENKOro 3aoKeHusA (KOMIUIEKCOB MHOTOIENEBOrO Ha3sHA¥eHHsA, MOA-
3eMHBIX TapaxeH M aBTOCTOSHOK, KOMMYHHKAlHOHHBIX TOHHENEH, Nelexoj-
HHX NIEPEXOJI0B) NOIDKHEE YAOBNETBOPATH CNEIYIONMM OCHOBHBIM TpeGoBaHu-
M

- ofecrie MBaTh YCTOMYMBOCTG CTEHOK BHPAbOTOK B IIpOLECCe IPOXOAKH
# 3KCILTYaTalMH COOPYIKEHUS,;

- BOCIPMHHMATH HArpy3Kd M BO3JEHCTBHA OT TODHOTO JABICHUA HIH
TO/ILH BEIIIEPACHONOKEHHOIO IPYHTA H Ha3eMHOTrO TPaHCHIOPTa;

- 0BecrieuHBaTh BOJOHENPOHUII2EMOCTh O0EIOK MITH HX THIPOH3ONALINH;

- obecnievuBaTh MEXaHM3HPOBALHYK paspaboTKy rpyHTa H BO3BeAEHHE
o0penxu;

- obecriednBarh MHHMMH3ALMIO HApyLIEHWH [OBEPXHOCTHBIX YCIOBMIi
JBHXEHHS TPAHCIIOPTA ¥ NMENIeXO/OE;

- HCKIIIOYATh, N0 BO3MOXHOCTH, IIPUMEHEHHe BOJONOHMXKEHNS, ClI0co0-
HOrO BBI3BAThH OCAJKY NIOBEPXHOCTH IPYHTA, HA3eMHBIX H MOI3EMHBIX O0bEKTOB;

- obecrieunBaTE COXPAHHOCTD OKPYXKAIOLIEro rOPHOr0 MaccHsa u Gin3ko
PACHOJOKEHHBIX HA3eMHBIX ¥ MOA3EMHbBIX 0OHEKTOB;

- ofecrneyuBarTh BBICOKHE CKOPOCTH [POXOJKH, COKpPAlIEHHE MaTepyano-
YMKOCTH, TPYNOEMKOCTH H CPOKOB CTPOMTENBCTBA;

- obecneynBars cOGMOAEHNE KOIOTHYECKAX, CAHUTAPHO-TEXHUIECKUX H
lOKapHBIX TpeOOBaHMIL.

CTpouTENBCTBO IOA3EMHBIX COOPYKEHHH MEJIKOro 3I0OKEHHS AOIKHO
bampopaThCA Ha NPUMEHEHWH MH/TyCTPHANBHEIX TEXHOJIOIHi C ACIONb30BAHM-

€\ COBpeMEHHOH HPOXOIYECKOH TEXHUKH, MOHOMUTHBIX MM COOPHBIX Xese30-

85



6eTOHHEIX KOHCTPYKUWH 061eNOK, KOMNAEKCHOK MEXaHU3alMK BCEX OCHOBHE,
TIPOLECCOB ¥ CEeqMaliH3aliy OTAENBHEIX BUAOB PaboT, BHEAPEHUH B IPOH:.
BOACTBO paboT HOBEIX CTPOUTENBHEIX MATEPHATIOB.

Hpn ITOM BECh KOMILIEKC MOA3EMHOI0 COOpYXEHUA NOJDKEH BO3BOANUTHCY
B CAMHBIX KOHCTPYKTHBHBIX ¥ TEXHOJOTHYECKHX PEILEHHAX, BIAHMHO YBA3a.
HBIX MEXY cobOii.

S.1. I'opable cnocobni paGor

5.1.1. l'opaerit cooco6 3aiuiouaercs B pa3paboTke BCEro CedeHus Bhipa.
60Tku 32 OJIMH MPHEM WM TO YacTAM C 3aMeHO#M BBIHHMaeMol MOpOIBI Bpe-
MCHHOH Kpenbio € NOCIeIYIOUIAM BO3BEICHHEM NTOCTOAHHON 00/eNKy U3 MORO-
JuTHOTO OETOHA MIM M3 XKeNe300eTOHHBIX eMeHTOB. [IOTHBIH KOHTAKT 06-
JENKY C OKPYXKAIOIIHM MacCHBOM IpyHTa obecnieynBaeTcss HarHeTaHueM 32 06-
JeNKy UEMEHTHOTO pacTBopa.

5.1.2. CymecTByloipe ocHOBHbIE CIOcOOB! NMpousBoACTBa paboT mo co-
OPYXEHHIO BHIPabOoTKH rOpHBIM crtocoboM MoryT ObITe Mompa3sJeNeHs! Ha Tpi
TPYIIbL

- K TepBoif rpymiie OTHOCAT cIOco0b!, IPH KOTOPSIX cedeHue BhIpaGoTk
LEJIMKOM OCBOOOXIAIOT OT NMOPOXE!, HCTIONE3YS BaApHAHTHI TIOMHOCTBIO PACKPH-
TOro ceyenss (MOTOUHBIH U KONBLIEBOH BapHaHTHI), CIUIOIIHOTO 3a60s, crynet
4aToro 3abo0d, LEHTPaNbHOM IUTOJBHH, [OJCBOJHOIO paspesa, HHXXHero i
BEPXHEro YCTYMOB, TOCNE 9Yero B BhIPaOOTKE 1I0JIHOTO CEYEHHA COOpYXKaiol
CTEHb! U CBOJ, 00JeNKH;

- KO BTOpO# IPyMNNe OTHOCAT CNocobsl, KOrAa CHavala PackphiBaloT H 3
KPEIIAIOT KANOTTY, B KOTOPOH BO3BOIAT CBOJ, ONUPAEMBIH HEINOCPEACTREHH
Ha Mopony, IPUMEHSA BapHaHTH! POXOIKH ABYXIITONBHOR, OJAHOLUTONLHOA H ¢

OfepexaroLel KajoTToM);
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- B Tpetbell rpynne crnocoGoB CTeHB OOMENKA COOPYKAIOT B (ITOMABHAX,
nocfe Yero pacKpbiBalOT KanoTTy, B KOTOPOH BO3BOAAT CBOJM, ONHpaeMbiil Ha
crenbl (cr1ocob onopuare sapa).

5.1.3. Cnioco6st mpoxoaxu BuIPaGoTOK ¥ CPeACTBa MEXaHH3ALMH OTIpefie-
AM10T B 33BHCHMOCTH OT Ha3HAYCHWA COOPYKEHMUA, pa3MepoR U GOpMBEI mome-
PEYHOrO CEYCHHS, HHIKEHEPHO-TEONOTHYECKNX YCIIOBHI H AD. Ha OCHOBAHHU pe-
3YNBTATOB TEXHUKO-3KOHOMMYECKOro CPaBHEHUS BAPHAHTOR.

5.1.4. lo Hayana OCHOBHBIX paloT MO COOPYXEHHIO BHIPaGOTOK TIpH He-
0bxomMMOCTH CleAYeT NPOMIBOIMTH TPOXOAKY NEPeAoBoil MITONGHY B mpeje-
nax Bcero ceyeHus Qs obecnedeHus ocyureHus BRIpabOTKH M OTBOJA CaMoTe-
KoM NOA3EMHBIX BOJA, YNMydlieHHs e¢ BEHTHAALNHK, OPTaHM3aLRH TPadCIiopTHON
(B3M MEXIY IIOpTanbHRIMHM [UIOIaAKaMH M YTOYHEHHMS HHKEHEPHO-
TEONOTHYECKHX YCTIOBHIL.

5.1.5. Cnioco6 crmowxoro 3ab0s cieAyeT MPUMEHSTH A POXOAKH Bbi-
paborox BICOTOH Z0 10 M ¢ MOHONMTHO#H 0baenKolt B CKANBHEIX IPYHTaX C KO-
apdurrenrToM kpenoctu no IlpotonssaxoHoBy He menee 4. IIpu 3ToM BpeMeH-
HOe KpemneHue BLIPaOOTKH NpU MPOXOAKE B CKaNbHBIX (HEBBIBETPEJIBIX) IPYH-
12X ¢ KO3(p(ULUMEHTOM KperocTd oT 12 ¥ Bhlllie He TpebyeTcs, a NpH NPOXoJKe
CKallbHBIX BBIBETPENBIX Y CHNBHOTPEIHHOBATLIX I'PYHTOB NPHMEHEHHE Bpe-
MEHHOH KpenH o0A3aTeNBHO.

5.1.6. YcrynHbiit ¢nocod crefyeT MPUMEHATh AT POXOAKH BbIpaboToK
BbicoToM Gonee 10 M, coOpykaeMbix B CKaNbHLIX I'PYHTaX ¢ KO3Q)HUHEHTOM
KpEMocTH He Menee 4 M JUI1 NPOXOAKH BhIpaboTOK BBICOTOR Menee 10 M B
CKaJ[BHBIX TPYHTAX € Ko3hduineHToM Kkpemocty ot 2 o 4. Ilpoxoaky BeIpa6o-
TOK CIEAYET OCYIIECTBIIATh NPEUMYILECTBEHHO C HIKHHM YCTYIIOM.

5.1.7. Cnocob omeproro ceoja /IoNycKaercs NPUMEHSTh NPH COOpYXE-
HHH BEIPAOOTOK MJTH X Y4acTKOB JuTHHOMR o 300 M B AucnepcHsIX rpyHTax TH-
fla TREpABIX [JIMH M CY[JIUHKOB, B CUEMEHTHPOBAHHBIX KPYNHOODTOMOYHBIX H

IPyrMX IPYHTaX, a TaKike B CKaIBHBIX IPYHTaX ¢ K03(dULIMeHTOM KpenocTy or
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1 1o 4, cmocoOHEIX BOCTIPUHATEL NABIEHHE OT AT CBOJA OOHENKH C YYETOM Beex
HArpy3oK, AefcTBYIOWMX Ha cBod. [lpu coopykeHuWH BuipaGoTOK B HeoGroa.
HEHHbIX TPYHTax crmocob oneproro cBoja KOMMKEH NMPHMEHATECS TIpEeMMYyILecT-
BEHHO MO ORHOWITONBHON cxeme. BripaGoTKM B BONOHACHIIICHHBIX TPYHTax
criefiyeT COOPYXaTh MO ABYXIUTONBHOM cXeMme,

BepxHss ¥ HIOKHAA WNTONBHH HOJDKHB! COCHMHATECS MeXIy coboil rpys-
TociyckaMH (ypHENsIMH), a TaKKe HAKNOHHBIMH cTolKamy (GpeMcGepramu).

IIpn npoxozxe TOHHeneH CrOCOGOM ONEPTOTO CBOZKA PACKPBITHE KAJOTI
HaJUIeXUT BeCTH OTAENBHBIMHM YHacTKaMH (KONbIAMH), MIMHA KOTOPHIX YCTa-
HABIMBAETCA B 3aBHCHMOCTH OT HHXKGHEPHO-TEONIOTMYECKMX YCIIOBHH M He
JOJDKHA TPEBBINATE 6,5 M.

5.1.8. Cnioco6 onOpHOro snpa chexyeT NPMMEHNTH NPY COOPYXEHNM BEl-
paboTOK WIM HX YUacTKOB [UTHHOH A0 300 M B HEBOJOHACKHILICHHBIX [IIMHUCTHIX
FPYHTaX, He CHOCOGHBIX BOCTIDHHMMATH NaBlieHHe OT cBoja ofaenku. B stom
Clly4ae CTEHB! BO3BOIAT B IITONILHAX, [IOC/E Yero pacKphiBaloT KaJlOTTY, B KOTO-
POt BO3BOJAT CBOJ, ONMpAEMBI HA CTEHBL.

IIpu coopyxeHuu ToHHeNeH ceuenuem Gonee 40 M JOIyCKaeTcs npefsa-
puTenbHas NPOXOAKA IO OCH BHIPaGOTKA HIXHEH TPAHCIOPTHOI IITOMEHH.

bokoBbie IOTONBHY IS BO3BEACHNA CTEH NIPY POXOAKE BHIPabOTOK ciie-
nyer, 110 BO3MOXHOCTH, paspabaThIBaTh Ha BCIO JUIMHY COOPYXKAEMOro ydactka
BEIPabOTKH.

5.1.9. Paspabotky rpyHTa B 3a060oe B 3aBHCHMOCTH OT HHIKEHEPHO-
reoNIorH4eCcKux yCIOBHH, pa3MepoB NONCPEYHOTO CEYEHUS H MPHHATOrO CHoCo-
6a JIPOXOLKH NIPOU3BOJAT CIERYIOMWHUMHE CHOCO0aMH:

- NIpH TPOXOJKE CILIOWIHBIM 3360eM — GYpOB3DBIBHBIM CHOCOOOM ¢ HC-
fnojip3oBaHueM OypoBod Texiiuku W yOopko#f TpyHT2 NOPOAOIIOTPY30YHLIMU
MalUHHAMH HIH 3KCKaBaTOpaMu;

- IPH NIPOXOAKE yCTYHBIM CMOCOO0M — BEPXHErO YCTyTa 6y POB3PEIBHAM

cnocofioM C UCMOJIB3OBAHHEM CAMOXONHBIX 6prUlBHE>IX YCTaHOBOK HJIM TOpHO-
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1pOXOAHECKHUMH KoMOajinamu, a HIXKHEro yctyna — 6ypoB3phiBHEM cnocoGom
. KCTIOJIB30BAHKEM CaMOXOAHbBIX GYPHIBHBIX YCTAHOBOK M yOopKoit rpyHTa 3KcC-
xaBATOPaMHU KJTH MOPOAONOTPY304HBIMI MAITHHAMH,

- MPU NPOXOAKe BLIPabOTKHM MO HacTaM (cnocobaMu onepToro ceoaa #
ONOPHOTO AZPa) — B KANOTTE ¥ GOKOBBIX LITPOCCaX — OTOOHHEIMU MOJJOTKaMHM H
(HEBMATHYECKUMH JIOIATAMH; B Spe — TOHHENBHBIMH 3KCKaBaTopaMu HIH Gy-
poOB3PBIBHBIM  criocobom ¢ ybopko# rpyHTa ManorabapuTHBIMH OPOAO-
[OrPY304HBIMH MAIIMHAMH.

5.1.10. B mocnepnee Bpems paboTsl No paspaboTKe rpyHTa B 3a60€ BbIpa-
60TOK H BHIBO3€ Ha IOBEPXHOCTH 3€MJIM BEXYTCH COBPEMEHHBIMU 2BTOMATH3M-
POBAHHEIMHM M MEXaHHU3WPOBAHHBIMH CPEJCTBAMH.

Bonbioe npuMeHenre HaXOAAT MPOXOAUeckHe KoMOaiiHbl ¢ MEXaHU3HU-
POBAHHOM YCTAHOBKOW BPEMEHHEIX H IOCTOSHHBIX Kperei.

5.1.11. B HacTtosuuee BpeMs CO3LAIOTCA H BHEAPAIOTCs HOBHIE Gonee 3¢-
fexTiBHBIE CNOCOOB pa3pabOTKH IPyHTA: THAPABIAYECKHH, MHEBMAaTHYCCKH,
aneKTpodu3nYECKUit, XHMIIECKHIt U Ap.

OT1H cnocobbI MOTyT ObITh PHMEHEHBI CAMOCTOATENBHO WIH B COUSTAHUH
¢ MEXaHWYECKHMH criocobamu.

5.1.12. Brifop cpencTB MEXaHH3alMH CHACAYET MPOH3BOANTL M3 YCIOBHH
ofecnedeHHs TIOTOYHOrO TIpoLecca NMpH HaUMEHBUIHX 3aTpaTax ¥ CPOKaXxX [po-
IOMKHTENBHOCTH CTPOUTENLCTBA,

5.1.13. IlepeGopsi TpyHTa APOTUB IPOEKTHOTO [ONEPEHHOro CEeYEeHHs
BHpabOTKM B CKalbHBIX IPyHTax B Ciyyasx paspaborku BuipaboTok Oypo-
BIPBIBHBIM CIIOCOOOM 6€3 NpPUMEHEHHS MeToa KOHTYPHOTO B3pPHIBaHHA He
NOIKHBE NPEBBILIATH 3HAUCHHH, YKa3aHHBIX B Tabn. 5.1.

B mucnepcHpIX IrpyHTax nepebop rpyHTa NPOTHB NPOEKTHOTO CeYeHMs
npu paspaGoTke BHIPaOOTOK MEXaHHYECKMMM CPEJCTBAMM HE JIOMKEH IIpeBbi-

ars SO0 mMM. B nonowise Bhipabotku 6e3 obpaTHoro cBoja u mpH paspabotke
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ROTKa Nnof o6paTHsLl CBOM B AMCTICPCHBIX TPyHTaX Nepebopnt rpyHTa He Aomyc.

KalOTCH.
TaGnuna 5.1
3uayenue nepebopa rpyHTa, MM, NipH TPYHTAX €
Bripa6oTku K03 PHUHEHTOM KpenocTH
orl no4 or4 o 12 ot 12 mo 20

Tounenu 100 150 200

CTBOJIBI ¥ IUTONBHH 75 75 100
-

Cnocob 3anonHeHHs MycTOT, 0Opa3oBaBUIMXCH OT TNepeQopoB TPyt
UPOTHB NPOEKTHOIO CEUeHHs, AODKEH YCTAHABIMBATHCA MIPOSKTOM HPOU3BOL-
cTBa paboT.

5.1.14. BpemeHBoe KpenneHue BulpabOTOK MpH [POXOJKE CTIOLIHBIM 3a-
$oeM HIH YCTYIHBIM CHOCOGOM B CKaJILHBIX IPYHTaX TPELIMHOBATHIX, IPOYHEIX
W CpefHEH NMPOYHOCTH HAAJEXHUT BHINONHATH C MPUMEHEHHEM aHKepHOH WM
Habpri3r-6eTOHHO Kpenel i MX coyeTaHMi.

HcnonszoBaHue apouHoil KpenH B KayecTBe BPeMEHHOIO KpEIUIEHHs Jio-
IIyCKaeTCA NPH TEXHHKO-3KOHOMAYECKoM 00ocHOBaHMM. B aTnx ciyuwasx apoy
HYI0 ¥ aHKepHO-apOYHYI0 Kpefb NOMYCKAETCH NPUMEHATh B TPEIIMHOBATHIX
CKAIBbHBIX IPYHTaX ¢ K0abdHIMEeHTOM KpenocTy 0 8, a Takxke B 30HaX C TEKTo-
HMYECKMMH HapyIICHHIMHU.

5.1.15. Habpbi3r-6etoH cienyer IpUMeHATh B Ka4eCTBe BPEMEHHO#H Kpe-
Y TIpY NPOXOJIKE B CKANhHBIX TPELMHOBATHIX IPYHTaX, HE NIPOABIAIOUIMX rop-
Hoe JapicHHe. [IpH mpoxolxe BhIpaGOTOK B CKANbHBIX TPELIMHOBATHIX M Bbi-
BETpENbIX PYHTAX, NMPOSBIAIOLIMX T'OPHOE AaBlleHHE, CleAyeT IPHMEHATH Ha-
GpbI3r-6¢TOH, apMUPOBAHHBI METANNHYECKOH CETKOR B COYETaHUH C aHKCPHON

KpE€nblo.
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Ukcno cnoeB Habph13r-GeToHa YCTAHABIHBAETCA B 32BUCUMOCTH OT MH-
KCHEPHO-T€ONOTHYECKMX YCNOBHH M NPHUHSATON NPOEKTOM TONIIMHL! HAGPbI3r-
peroHa.

5.1.16. AHKepHas Kpemnb JONKHA NPHMEHATECS AJIA BPEMEHHOTO Kperuie-
hid BHIpaGOTOK Ha NMEpHOJ MPOH3BOACTEA PaGOT N0 BO3BEJECHHS MOCTOSHHOM
00fenKH B CKaTbHBIX TPEIMHOBATHIX IPYHTaX ¢ KO3((HIMEHTOM KPETIOCTH OT
4 u poite, Ilps TOM NMpUMEHMIOT XKene300eTOHHLIE, onuMepOeTOHHbIe HIT
veTAIMYecKHe aHKephl. IIpuMeHeHue aHkepHoi kpenu B Gonee cnabbix rpyH-
73X ROJDKHO 6BITH OGOCHOBAHO HATYPHBIMH HCCHEAOBAHUAMH.

Tlpu yctpoiicTBe aHKepHOI KPEITH B MEP3NIX TPYHTAX C MCIONB30BAHAEM
Xene306e TOHHBIX aHKEPOB JOJKHEL IPHMEHSTRCS PacTBOPEI, B KOTOPhIE BBEJIC-
ubl 106aBKH, YCKOPAIOLIME CXBATHIBAHHWE, WIH MMPOH3BOAHTCSA 3ACKTPONpPOIpeB
ing obecrieyeHNs TBEPASHUSE PACTBOPOB.

5.1.17. KoHCTpYKIHA aHKEPOB, HX YHCHO U [NMHA ONpENeNsOTCA IPOeK-
T0M B 32BHCHMOCTH OT KPelOCTH ¥ COCTOAHHS IPYHTa.

Ha ankepHyt0 Kpenb JOMKEH COCTABIATHCA NACHOPT C YUETOM HHXKEHep-
HO-TEQNIOTHYECKHX OCOOEHHOCTElf KAKIOro YIaCTKa 110 JUIMHE BEIpaboTKH.

5.1.18. omyckaeMsle OTKIIOHEHHS (AaKTHYECKOTO IOTOKCHUS aHKEPHOR
Kpen OT [POEKTHOIO He JOJDKHBI HPEeBHIIATh CHEAYIONMX 3HaYeHuit: paccTog-
Hue Mex Iy aHkepamu - = 10 %; pasMep mimypa — 5 MM; yroa HakJIOHa RITypa —
10°.

5.1.19. T'opHble cnoco6s1 paboT MONYIHIIH COBEPILEHCTBOBAHUE B Pa3sHBIX
CTpaHax.

1) B SInoHHH NPOXOZKY TOHHENEH B KPEIKHX CKANbHBIX IIOPOAaX BBIIOAHAIOT ¢ 3aby-
puBakyeM B 3a60e cHCTeMbl Lieel, [ 370ro Ho XOHTYPY TOHHENBHOM BHIPAGOTKH HIM He-
TOCPEACTBEHBO Ha IIOBEPXHOCTH Nfa 3a601 yCTpauBalOT pasrpyXalolIue BIEIH, KOTOphIE OC-
1a0N1I0T Maccue ¥ 00Jier4aoT paspaboTKy ero B3pEIBHBIM CTIOCOOOM.

llmmylo TEXHOJIOTHIO ucnecooGpasno HPUMCHATH B KPETIKHX CKaNbHBIX ITOpoaax, Co-

XpaHSIOIIHX yCTOﬁ‘{HBOCTb ONCPEKAIOLIUX meneil Ha NepHOoa OCYLRCCTBICHHS OCHOBHLIX

FOPHONPOXOAHECKHX OEPALHii, BKIFOYCHHBIX B TEXHOIOTHYECKUHA UKL
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2) B KHP 8 cxansHBIX HOpofaX NMPHUMEHMIOT cnocol ueHTpansHolt wmronbiy. Ip;
3TOM cnocofe ropHompoxonyeckue paloThl BHINONHSAIOT C NPEABApHTENbHON NPOXOZKoj
UEHTPAThHON NHNOT-WITONBHH, H3 KOTOPOK 3aGypyBaloT peepHile WMyphl. YTo6H MOBbICHT
CTEreAb YCTOWYMBOCTH 33608 ¥ M36eKAT 3aTPOMONKHEHKA THIOT-WITOABHY BIOPBAHHON Mo
posoit, HeoGX0IMMO CO3NaBaTh OnepeXeHHe HibkHel dactu 3abos, T.e. ycTpansaTh CBOEoS.
PasHblii BEPXHHI YCTYIL, 9T0 AOCTHUTAETCA ONPEACIEHHOM NOC/ICIOBATENILHOCTHIO B3PbiBating
BepXHux nmypos. Takas TexHONOrHA GYPOB3pHIBHBIX paboT HMEeT CICAYIONIHE ROCTOHHCT-
Ba:

- BOIMOXHOCTb ACTAMBHOIO H3YHCHHs NEONOTMHCCKIX YCIORHH BEeHns paboT;

- ycxopenue OypoB3phiBHBIX paboT 3a cyer BEACHAN MX Ha MEPOKOM (POHTE MHMNOT-
HITOJLHA;

- BO3MOXHOCTD H30HPaTEeILHOTO 3aKPEN A IPYHTOB.

3Ta TEXHOJOTHS HapsTy ¢ YCKOPEHHEM TEMIIOB IPOXOAKH NO3BOJISET NPOBOAUTS 3Ba-
KyatHKIo TTOPOAL! CO CHHAEHHEM CTOHMOCTH FOPHONPOXOAYEcKUX pabor.

3) B zapyGexHO# HpaKTHKE ¢ IPEUMERCHHEM FOpHOro cinocoba paboT BOCTPOEHO M-
ro TMOA3EMHBIX COOPYXEHHI (IMO3eMHBIX rapake# M ABTOCTOSHOK, MOA3CMHBIX yOexum.
XPpaHWRHIL ¥ Ap.).

XapakTepHbIM HPHMEPOM ABIAETCA NOCTPOSHHEIH TOPHBIM CIIOCOGOM NMOX3EMHEIH T4
paxk TOHHEALHOTo THNA Ha 1500 aBToMoGuneit B r. 3ampubypre (AscTpus).

JBa ToHHens anmuoil no 136 M pacmoNoXeHb! NapaUIeNbHO B CKAMbHBIX MOPOAAX i
COE/HHEHB] MeXTy coboii cOolikamu (puc. 5.1). Kakneif TONHEnp CBOMYATONO OYEPTaRHs
nponeroM 16 M K BhICOTOM 15 M paccunTan Ha 4-ApycHoe xpaHenue apromoGmnet. Ha rax-
JIOM fApycCe BBICOTOH 2,2 M IPHHSTA JBYXCTOPOHHAA TIPAMOYTOJIbHAS pAaCCTaHOBKA aBTOMOOH-
neil NepHeHIHUKy ISPHO OCH IPOE3AA; PasMEPH CTOAHOYHOrO MeCTa 5x2,3 M, mMpHHA npoe3:
6 M. TTo Topuam ToHHENeEH yCTPOCHSI CIHPAIBHEIE PaMIL AXaMeTpoM 18 M and mpoesna as-
TOMOGHNEH ¢ Apyca HA ApyC.

Ipoxosxa ToHHeneHk Benach MPECUMYIMECTBEHHO OYPOB3DHIBHEIM cmocobom, a uac
TUYHO - TOHHEACHPOXOAYECKOH MAMHUHOK ¢ paGoYHM OPraHOM H3OHPATENBHOIO JEHCTBHS
THIA «<AM-50» 1pOH3BORHTENBHOCTHIO 40 M4, OBIEKy TORHENEHR BOBBOIMIK U3 HAGPHD
OeToHa.

5.1.20. HanGornee nporpeccHBHLIM METOOM IIPH CTPOHTENBCTBE NOK3EM
HBIX COOPYXEHUH TOPHBIM CNOCOGOM SBNSETCS HOBOABCTPUMCKHM Criocob npo-

xonku ToHuenei (HATM).
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Texuonorus HATM xpennenust BHIPaGOTKM 3aKiMOYaeTcs B CO3JAaHHY
ieHHATBHON TOPKPET-KpenH, YHEepXKHUBacMol CTepxHeBOH aHKEpHOH cucTe-
oft, COOpyxaeMoli ¢ MAaKCHManbHBIM BOBJeyeHHeM B paboOTy BMEILAIOLIEro

JaccuBa rpyHTa (pHc. 5.2).

ITo 3ToMy crioco6y BO3BOMAT ABYXCIOHHY0 00JenKy 3aMKHYTOTO o4ep-
raaus. TlepBudnas o6aenka BEITONHAETCA U3 HAGpPBI3r-6eroHa ToawmuHo# 10-20
M H YCHJIEBAETCH CTAILHBIME apKaMH MM aHKepaMH, a BTOPUYHAT — H3 MOHO-
mTHOro GeToHa 1M Habpbi3r-6eToHa ToMmMHOM% 25-35 cM.

Ipu crpoutenscTBe TOHHene# ¢ npuMererneM HATM sddexTHBHEIMH
0Ka3BIBAIOTCS peOpHcThIe 00aenku W3 Habpr3r-6eToHa, YCUIHBAEMEIE pelseT-
qTBIMK apKaMu. TIpH 3TOM BMECTO HOPOrocTosiiliel NpPOKaTHOH, NpOGHILHOH
¢TANH MCTIONB3YIOTCA @pMHPYIOILHAE IIEMEHTHI U3 CBapHBIX apMaTyPHBIX KapKa-
(0B PA3NIIHOTO TIONEPEYHOTO CETCHUS.

Ucnonszoraue HATM nossonser:

- YBENUYUTE JUaNa30H IIPHMEHEHHs TOPHOIIPOXOUEecKoro cnocoba paGor
B CNOKHBIX HH)KEHEPHO-T€ONIOTHYECKHX YCIOBHAX, B TOM YHCIIe B CaGBIX MPyH-
TaX, B KOTOPBIX 3aTPYAHMTENBHO NPHMEHEHHe TPAAUIHOBHOTO rOPHOIO CIIOCO-
fa nporzBopcTBa paboT;

- YBENMYHTh HECYIIYIO CIIOCOOHOCTH Kpend 6e3 ee YyTONIIEHHA 3a CYeT
YCTAHOBKM YCHIMBAIOLIMX 3JIeMEHTOB (apoK, aHKEPOB);

- BO3BOAUTH MOA3EMHLIE COODPYXEHHA HPAKTHYeCKd moGoi dopmer K
Pa3MEPOB ITOMEPETHOrO CCUeHUS,;

- IIPOM3BOAMTD Pa3paboTKy NOpois Kak 6ypOB3PHIBHEIM CIOCOOOM, TaK H
MeXaHH3MPOBaHHBIMU COCODaMi ¢ NMPHMEHEHHEM SKCKaBaTOPOB M Pa3fiM4YHBIX
TOHHENENPOXOAYECKHX MaIlIHH;

- coyeTaTh MPOXOAKY CO CIELHAJBHBIMM CIIOCO0AMH yTPOYHEHHs IpyH-
T0B: OCYIICHHEM, 3aKpeTUIeHHEM HHBEKUMOHHBIME METOAAMH, 3aMOPaXKHBaHH-

S Hap.;
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Puc. 5.1. Cxema nopzeMuoro rapaxa B r. 3aislibypre (ABcTphs)
1- TORHeNL-CTORHKa; 2- BBEIAHAA paMila; 3- BeIe3/iHas pamia; 4- CTOSHORHLIE MeCTa;
5- npoesst; 6- BCROMOraTellbHbIE BHIPaBOTKH; Pa3MCphl B ME1pax

"OpHbIM

¥ HOBOABCTPHHCKMM MeTORaMH

a) ropuwlif crioco6: |- aepepsHHas 3aTaKKa; 2- cTalbias apka; 3- pownadei: (1.2.3 ~
COCTaB/AIOT BPEMCHHYIO KPEllb, PACIOAOKCHH YIO BHE NOCTOAHHON obaenkH); 4-
feTosHan HNK Xesteso0eToHHan ntocrosHHas 00aenka; S- o6paTHbIR CBOA

6) HOBOABCTPHICKHIT METON: G-HecyluHil NOPOAHO-aHKepibIH cBOA; 7- aHKept; 8-
HapyXHbIi cnoit 00xenku u3 Habpbi3r-GeToHa TOAUMHOHN 5-15 cM (BMecTE €
AHKePaMH CYKHT BPEeMEHHOM kpensio); 9- BuyTpenuuil croit nocrosunoit obxenku u3
Habpri3r-Getona uny 6erona TomuKHo#i 15-35 cm
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- obecrieyHBaTh CHHXEHHE CTOMMOCTH CTpOHTeNnLCTRa A0 10 % mo cpas-
HEHHIO C APYTHUMHU criocobaMH.

5.1.21. OcHoBHsIM TpeGoBaHKeM OpU CTPOHTENECTBE HOA3EMHBIX COOPY-
xernit Merogom HATM sBrsercs nposefeHNe MOHHTOPKHIA 3a NOBENEHUEM
TPYHTOBOTO MAaCCHBa, KaKk B poBojuMOlf ropHoi BEIpaGOTKe, TaK H Ha 3e€MHOIA
nosepxHoct. COop, olleHka, onTHyeckas ¥ MHCbMEHHAs MHAMKALMA JaHHBIX
nabmonenyil MPOBOMATCA C HCIIONB3OBAHMEM KOMIIBIOTEPHOH TEXHHMKH H C
NPHMEHEHHEM BBICOKOTOYHOTO MAaTEMaTH4ecKoro ammnapata. OCHOBHBIM yCHO-
sHeM NPH APOBEIEHHH MOHMTOPHHTA SABNAETCA HEMELICHHOE MPEeCTaBleHMe
Pe3YNETATOB M3MEPEHUH PYKOBOJICTBY CTPOMKM M OpraHaM TEXHHWYECKOTO Han-
30pa BJIA IPUHSTHA HEOTIOKHBIX MeP.

5.1.22. Cnoco6 HATM 6Gnarofaps TEXHUYECKMM M 3KOHOMHYECKHM MIpe-
uMyllecTBaM B TeueHHe mocnemuux 10-15 ser cran craspaptHeM B obnactu
NIOI3EMHOTO CTPOUTEJNBCTBA.

Bo muorux crparax 3ananuo#i Esponst, Asun u B AMepuke HATM o60-
TalleH pasiTH4yHBIMH MOZKGHKAHUAMH U NPUMEHSETCS TPAKTHYECKH B JOGHIX
HHKEHEPHO-TE0JIONHYECKHX YCHOBMAX M Ha 060t riyOune. CrienHansHble Me-
PONPUATHA IO 3aXPENNECHUIO IPYHTOB CO3LAOT BO3MOXKHOCTD NPHMEHSTH ITOT
MeTofl B c1abIX BOAOHACHILIEHHBIX [PYHTAX.

IIpu ucnonssoBasne HATM cranu npuMeHATh MPOXOAYECKHE KomOaii-
Hbl, Hanpumep, «Ilaypat E 242» u nopatnusyro TIoOOHHIOBYIO Kpenb C 3neMeH-
TaMi oOxaTHs nopoIs THIA «Meicoy.

5.1.23. Huxe npuseneHel npuMeps! ucnonssosanus HATM B muposoit
NIpaKTHKE.

1) B Bene u Konenrarene HATM nocTpoeHbi METPOTIONUTEHB! MEAKOTO 3ANO0KEHHS ¢
lipeIOTBpANIEHHEM OCAOK B I'YC1OHACENCHHBIX PafloHaX MOCPEACTBOM HHBLEKIMH yKpel-
ISOUIMX PACTBOPOB BO BMEUIAIOULHE MOPOJib! M C BOAOTIORHXEHHEM 10 10 M.

Kombaiue wabuparenstoro acicTus ¢upm «Hoans», «Anpnunuct Becrdanuay no-

3BONAKOT IPH HOBOABCTPHACKOM CrIoco6e NPOXORHTL TOHHENH BLICOTOM JI0 6,5 M ¥ 1MpKHHOIi

2078 M.



2) B CHIA & nocneanne roast texHonoruio HATM B 3unauuTensHoON CTENeHH MOIM-
(HUMPOBANH, COXPAHHB OCHOBHLIE PUHIMILL, HO NPHCIOCOOHB €€ K YCIOBHIM NMOAIEMHOND
crpontensersa Ceeprol AMepukH.

Jns Momnbuunposansoi «CeBepoaMepuKaHCKOA TEXHONOTHM» XapakTepHO Gornee
HHTEHCHBHOE MPHMEHEHHE Ut PaspabOTKH HOPOIbl TOHHENENPOXOMYECKHX MAIIHH CO CTpe-
NOBEM paGoYHAM OpraHoM, o0nafaomKX JOCTATOYHO BEICOKOH NMPOM3BOAMTENLHOCTRIO H He
Tpebylommx npusnedeHus pyusoro TpyAa. Kpome toro, 8 CIIA 4acto ycTpamBatoT A0mon.
HUTENLHEIH JPEHAX H HHBEKIIHOHHOE 3aKpefUieHne caboycToiuMBEIX IPYHTOB.

3) Heckonesko BHRoM3Menendyio Texnonoruio HATM ncnomssyror 8 Hopsernu B
TPEIHHOBATHIX CKANbHBIX OPOJaX ee MPHMEHMOT B CoYeTaHHu ¢ OypoB3pemBHbIME paboTa-
MH, 2 B MATKMX HOPOJAX — ¢ MEXaHU3KPOBAHHOM paspaborkoil. 'masHas ocobennocts «Hop-
BEXCKOr0 METOAA» — KpPEILUIEHHE BHIPabOTKY HMCHEPCHO apMHPOBAHHBIM HaOpEISr-0eTOHON,
HaHOCHMBIM (MOKPBIMY» CIIOCOGOM, H AHKCPAMH.

4) OftauM K3 NpHMEPOB yclemHOH peann3andy Texuonormy HATM s Bo3seacHus
TOJN3EMHBIX COOPYXEHUHE SIBIACTCA CTPOHTENBCTBO TPEXHAPYCHOM MON3CMHON aBTOCTOSHKH
Ha 345 asromobuneit B r. JlannecGepre (T'epManns). B cBsi3u ¢ TEM, YTO MECTO PacTooXe-
HHSA CTOSHKM OKPYXKeHO NaMATHHKaMH APXUTEKTYPHI B CO3AAHHE HA3eMHBIX 0OBEKTOB Hpak-
THYECKH HEBOIMOXKEO, Obisl NIPUHST 3aKPLITHEA criocol pabor.

lNo masHbIM HMHIKEHEPHO-PEQJIOTUYEeCKHX HM3LICKaHKH € ITOBEPXHOCTH 3aleraer )7-
METPOBLIA CO# NIOTHOTC rpaBHA ¥ KOHIIOMEPATa. MOACTHAACMBIEI CHOCM BONOYROPHOH
TTHHB! TOMuHHOHA 3-34 M YpoBeHs NOMZEMHEBIX BOJ PAcrionaractTca Ha ruybune 1 M or mo-
BEPXHOCTH 3CMIIH.

CrosHKa BHINOJIHEHA B BUAE Noa3eMHOH Bhipabotku mauaol 180 M, mponerom 18,9 M
H BeICOTCH 16,4 M (puc. 5.3). CTpOKTEABCTBO ABTOCTOSHKH OCYIMECTBIIEHO B § 3TallOB C pa3-
paboTKOH NOPOJBI IKCKABATOPOM «0OparTHas NOiarTay H KPeNICHASM KaXKIOro MeMeHTa Bh-
paGoTku (Iomas nonepedHoro cevenns 20-40 M%) cnoem HabpI3r-6eTOHA M pelIeTYATHIMY
apxamu ¢ marom 0,8-1 M. Habpenr-6eron Hanocwmu 1o «cyxoipr Toxuonormd. Cressl oc-
HOBNOH BEIPaGOTKH 3aKpennamM 2-MA cHosMH HaGpeir-Gerona Tonumuod 20 cM ¢ aByms
cTansHBIMH ceTKamA. [ToMumo ocHOBHO#H BEIpabOTKH COOpYXKeHBl 60-METpPOBBI nmpoxoHOk
TOHHENb, 3 JIHPTOBLIX WIAXTHRIX CTROJIA INyOHHOH 30 M B aBapHUHO-BEHTHASIMOHKETE CTBOA
rityGunoit 37 M. CTPOHTENECTBO aBTOCTOAHKH COMPOBOXIAIOCH H3MCPCHUAMY Jedopmaunit

MOBEPXHOCTHM 3EMIIH, 3AaHHHA, COOpyKCHHﬁ, a TAKXKC NPOXOIUMBIX ITOA3EMHBIX BHpa6OTOK.
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Puc. 5.3. Iipononssiii paspes (a) u nonepeunsiii paspes (6) noaseMHoll asTo-
crosnky B 1. JlanpecGepre (Iepmanis)
1- CToRKOYMBIE MeCTa; 2- obaenka; 3- npoess; 4- BbE3A-BHIE3, 5~ apapHiinklil Bie3n; (pac-
CTOSAHHE B METPax)

5) Fopurim ciocoGom BospenteH kpynuelimni soazeMustii cnoprkomiiexc 8 Hopee-
i B paiione Xonmiua, sanuMarowait Tepputoprto 6800 M”. OcHOBHBIE BHIPaGOTKH CBOYA-
1010 IONEPEYHOrD CEYESHHA, posaeTaMi 15-25 M ¥ BuicoTo# 8,5-13,2 M 3anokeHb! Ha ryGu-
#ax 16-18 M OT noBepXHOCTH 3eMITH.

6) B r. Yrkaro HOCTPOCH NMOA3EMHRL KOMILICKC JJIsl HacOCHOM CTaHUMM CTOYHbLIX H
aupsesbix Bed. [Tomsemuble BLpaboTky cBoaYaToro ouepranus nponeroM 19,2 M, BoicoTOl

29,3 u 1 pmnoit 83,7 M coopyxanuck OypoB3PHIBELIM CIOCOOOM.

5.2. lIpoxoaka BeipaboTok woA 3alHTOH onepexaroeii Kpenn

5.2.1. Ilp# CTPOMTENBCTBE MOA3CMHBIX COOPYXCHUK MENIKOTO 3alIOKEHMA
B2 3aCTPOCHHBIX TOPOJICKUX TCPPHTOPHAX, a8 TAK)XKE NPH NepecedeHun xenes-
HOROPOKHBLIX M ABTOROPONKHBIX MarucTpaied NpPHMEHAIOT 3aUlUTHLIE 3KPaHbI,
yCTpanBaeMbie fI0 TEXHONOTHMHM onepexaiouwiei kpenu B BepxHedl U Goxomoit

Yactax BeIPabOTOK.
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5.2.2. To Tvny 3amuTHBIE JKPaHbl MOAPA3AENAIOT: HA METAIMYECKue,
KenezobeToHHble M3 TPYO, M3 cTaGHIN3UPOBAHHOIO 3aKPENJIEHHOIO IPYHTa y
onepexaroliel 6eTOHHOH KXpenu.

5.2.3. TexHonorsus CTPOHTENBCTBA BHIPAOOTOK COCTOMT U3 CELYIOUIMX Oc-
HOBHBIX 3TanoB:

- TIPOXOJKH BCTIOMOTaTeNLHOH BBIPaGOTKHM (KOTIOBAHA MM [IAXTHI);

- YCTPOHCTBA omnepexalolei 3alHTHOH Kpery;

- pa3pabOTKH, NOrpyXeHHs ¥ yHANEeHUs [PYHTa;

- BO3BeJIEHUA BPEMEHHO HIIH MOCTOSIHHOM KpeIH.

Paspabotky rpyHTa BbipaboTKH ¥ BO3BejcHHE OOHENKH BHIMONHSIOT B OC-
HOBHOM TI0 TEXHOJIOTHH TOpHOTO cnocoba.

5.2.4. TexHoNOTHS NPOXOAKH MOJ, 3aLLKTOM OHNEPERKatoIIeil Kperny no3so-
NA€eT BO3BOAMTh BHIPAGOTKY pasnuyHLIX (PopM # cedenuit muHoH go 80-100 M.
VBenuueHue JUTHHBL 3KpAHOB MOXET OBITh JOCTUTHYTO CO3JaHMEM IPOMEXY-
TOYHBIX UJAXTHBIX CTBONIOB WIIH KOTJIOBAHOB JUIs 33JaBNMBAHHA, a TAKKe YCT-
POHCTBOM oOfnepexaroleil KpeHKW HeMOCPEACTBEHHO M3 3abos BRIpaboTok (pHc.
5.4).

CyllecTBYIOT pa3iMyHbIe MORHPHKALMK ITOrO CrI0co6a, OTIHYAKLIMECH
MaTepuaToM, opMoii M pasMepaMy IKpaHa, criocoGamMu BO3BEAEHHUS, HATHYMEN
WIH OTCYTCTBHEM 3aMKOBBIX JIEMEHTOB H JIp.

5.2.5. Tpn yctpo#icTse 3KpaHOB NPHMEHAIOT CIEAYIOUIHE TEXHONOTHYE-
CKHe CcnocobsI:

- MPOJIaBNMBAHHUE HIIH TIPOKOJI TPY6 Manoro aMamerpa;

- FOPH3OHTaNILHOE OypeHue;

- Hape3anue (Qpesepyromum unu 6apoBeiM pabouum opraHom) Luenei
JUTHHO# 1o 3-4 M u BeicoToi 12-20 cM u Gornee;

- LIUTOBYIO NPOXOZIKY BHIPabOTOK Manoro quamerpa;

- MUKDOTOHHEIXPOBaHUE,
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- 33KpeNICHHE IPyHTa XHMHYCCKHMH METOAaMH, CTPYiiHOH LieMeHTaumeit

wan 3aMOPAXXHBAHHEM H AP.

_.iA T 2 5

Puc. 5.4. Cxema axpaHa u3 1py6
1- Tpy6sl; 2- nox3eMHas BeipaboTKa; 3- KOTNOBAH; 4- yIIOpHAs MIOWIANKE; 5- ZOMKpaT

5.2.6. Hlpu npoxaenusaHuy B8 GONBUIMHCTEE Cly4YaeB NPUMEHAIOT CTaNb-
Heie TpyObl, MpoJaBNMBas UX B OAMH WIIM ABA pSAa BAOJbL OCH BbipabOTKH; B
YCTOHYMBBIX TPYHTaxX MX pacrionaratwr ¢ 3asopamu 15-20 cM, koTopbie 3anon-
HAIOT LEMEHTHBIM PacTBOPOM.

[pu nponasnksaHud TpyO B HEYCTOHYHMBBIX IPYHTAX HX COEAHHAIOT Me-
KAy coboH C MOMOIILIO 3aMKOBBIX YCTpOHCTB no THmy mmyHta (puc. 5.5). B
JTOM ciiy4ae JOCTHraeTcs MOBbILCHHE TOYHOCTH 3aJaBIMBAHUA W YNPOLIAETCS
KOHTPO/b, TAK KaK 3aMKOBbIC YCTPOHCTBa CIIYXXaT HalpPaB/IfIOUMMH Ui BHOBb
33| aBTUBAEMBIX TPYO.

5.2.7. [inn npopasBnuBaHus TPYO U M3B/ICYEHHA U3 HHX IPYHTA, COCAHHE-
HWs 3BEHBEB TPYOD, 3aNONHEHHA KX OCTOHOM NPUMEHAIOT Creluan3HpPOBaHHOE
obopyropatiue. Hanbonbllee npuMeHenue NOAYHHAN MEXaHH3MPOBAHHLIE YC-
TaHOBKH JLJIA MPUKOJIA, NPOAABRUBAHHS, FOPHIOHTANBEHOIO OypeHns, MUKPOTOH-
HENUPOBAHMS, OCHOBAHHOIO HA NPOTACKUBaHMM TPYO BCIEH 3a yNpaBiseMbiM

UHTOBBIM NPOXOAHECKUM KOMMAECKCOM.
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Puc. 5.5. Cnocob coepunenns tpy6
1- TpyOi; 2- 3aMKOBBIE COENMKEEHUS

5.2.8. B oTeyecTBeHHON npaxTHKe paspafoTana IPYHTONPOKABAIOMAL
ycranopka ITTY-600, cocrosmas u3 HanpapAmiomel pambl, ONOPHO-AAKUMHOG
[AHTHL, OABHXBOTO YNOPa, N’HAPaBAWYECKHX NOMKpaTOB C HACOCHOH CTaHIM-
ell. YcTaHoBKa NpenHa3sHa4eHa AN NPOAABIHBAHHUSA CTANBHBIX TPYO AuamMeTpom
100-630 MM Ha mwiuHy no 80 M co ckopocTsio 24 M B cMeHy. B 110THEIX [Dys-
Tax UX 3aaBAMBAIOT B NPEXBAPHUTENHHO NPOOYpPEHHEIE IMAEPHbIE CKBAKHHBL

5.2.9. ObopynoBaupe Oiis NPONaBNUBAHNS CTAILHBIX H KeNe306eTOHHbX
Tpy6 paspabotaso B Snouny, ['epmanny u Apyrux crpasax.

B Snosmn ¢upmont «Okymypa xopropeditma» (Ocaka) paipaborama TexsHOMOrH:
«OHA» ¥ crenuanusupoBannoe 0G0pyAOBaHHE AfIA 3aJ2BIMBARHA CTANBEBIX H xeie3obe-
TokHbIX TPY6 auametpom 300-1000 M. OBopynobarHe BIIIOYACT HANpPaBNAIOWYIC TPYHY.
HIHEK U1 pa3paboTKH M YAANCHAA [PYHTA, ONOPHLIH KAPKAC, IOMKPATHYIO YCTAHOBKY H KOK
TPOJIPYIOIEe YCTPOACTBO.

I'epmanckoit ¢upMott «Kpym lltansxadnens» co3zan arperat MU [PONABNHBAHEA
cTambEEX ¥ Kene30beToHHnX TPY6 yomamem no 2000 xH. PaspaGoTassl pasnmuyubie Moas-
¢uxanuu arperata: ¢ 6yporeiM pabouum opraHoM, ¢ QpPE3epHBIM MEXAHUIMOM, CO LHEKC-
BBIM B UCIIHBIM MEXQHH3MOM H Ip. IS IPUMEHEHUS B PAsHOOBPaIHbIX IPYHTOBEIX YCMOBHAX
Arperat UMeeT runpaBIHvYecKdit npuBoA MUMHOCTRIO 51,5 kBT H o6ecneunBaer 3ananmsa-
Hue 3-9 M 1py0 B cMeny.

$.2.10. C uensro ypenvyeHns ANHHEI 3KpaHoB u3 Tpyb 6e3 ycrpoitcrs:

NPOMEXYTOYHBIX IaXT UIH KOTIOBAHOB CiACAYET NPUMEHATH TEXHOIOIMIO C03-

AaHHA ONePeXARUIMX IKPAHOB HEMOCPENCTBEHHO U3 3abog TIOI3€MHOM BbIp3-
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foTKH nyTem BypeHH HAKTOHHBIX CKBXHH K 33JaBNHBaHMA B HUX Tpy6. CkBa-
KuHBl criepyet 3a6ypusaTh moz yrnom 4-6° K ocH nojaseMHOM BhIpabOTKH.
Jkpanbl YCTPAUBAKOT CeKUMAMH 1o 10-15 M ¢ nepekpblTHeM COCEAHUX CEKMMit
nal-3 M.

5.2.11. Ton 3ammTolf FOTOBOTO 3KpaHa MPOU3BOAAT PAcKPHITHE BhLIpa-
dorkut. BeipaboTKy creayeT BO3BOAMTE 3aX0KaMH, COOTBETCTBYIOLMMY UTHHE
3KpaHa C NOAKPEIUICHHEM NOCNEAHEro CTallbHbIMK apkamMi M HaOphI3r-6eToHOM,
nocNe Yero B NepeABHKHON onanyfxe BO3BOAAT NOCTOAHHYIO 06 AenKY.

5.2.12. Ilpu cTpouTensCTBe BHIPAabOTOK FOPHLIM CIIOCOOOM B MONYCKalb~
HBX H JUCTEPCHBIX I'DYHTax MPHUMEHAIOT Onepexaloirylo OeToOHHy0 Kpemnb
{OBK). OBK ycrpansatoT nyteM OSTOHMpPOBAHHMA MeTOAOM HabpbI3r-Gerona
npeABapUTENLHO HAPE3aHHBIX KOHTYPHBIX neneit AmuHo# 3-4 M 1 BbIcOTOH 12-
20 em. IWens npopesatot 1on yriom 4-12° x npogonsHOR 0cH BEIPAGOTKH, 4TO-
06t 0becmeYuTE BO3MOXKHOCTE BO3BeAeHUA nocnenyomux cekuuit ObK.

K npeumymecrsam OBK cienyet otHeCTH cleayiouue:

- CO3aHHe My4IIMX YCROBHH [is cTabunusaluy IpyHTOBOTO MAacCHBA,
KOTOpas PaKTH4ECKH HacTynaeT NO Hayana pa3paboTKy rpyHTa B BBIpaboTKE B
OTIHYHE OT TPAXHIHOHHOM KOHTYPHOH kpemm (apousoif, aHKepHOH, HaOpLI3r-
fetonnoit);

- IPAKTHYECKH HCKTIOYAIOTCA epebOophl IpyHTa W3-34 POBHOTO odepTa-
UM% KOHTYPHOH Kpemu, CBOASTCH K MHHHMYMY nedopMaliiiil TPYHTOBOTO Mac-
CHBa H NOBEPXHOCTH 3€MIH, TOBHIIAIOTCS TEMITRI IIPOXOAKH BbIpaboTky. Ocan-
¥a TDYHTOBOrO MaccuBa H NOBEpXHOCTH 3eMi npy npumenenn OBK medbuie
82-3 pasa no cpassenuio ¢ HATM n B 4-5 pasa - ¢ TpaMUHOHHBMH CNOCO6a-
MH B aHaTOTHYHBIX YCIOBHAX;

- criocob MpoXoAKY BhIpaboTok ¢ ncnonb3osanHem OBK  penecoofpasex
B elyyasix, Korfa NPHMEHEHHE TPAaAHIHOHIBIX TEXHONOTU CONpsKEeHo ¢ pHC-
KoM HapyuleHMs IPYHTOBOTO MaccCuBa M TIie BaXHO COGNIONCHHE 2KOJIOrHYe-

CkHx TpeGoBaHu;
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- npumenenne texHonorun OBK Bo3MmoxHO B mmpoxkoM auanasoy
TPYHTOBRIX YCHOBHH (OT CKalpHBIX A0 AMCHEPCHBIX IPYHTOB) MPH NPOXoax.
BLIPaGOTOK pa3nu4HbeIX GOpM K Pa3MepoB NMOMEPEYHOrO CEUeHHS MIOWIAfLy
Gonee 30 M7

- CTOMMOCTb CTPOHTENBCTBA Ha 40-60% Hiuke, YeM TPAAMUHMOHHBIMH Crrc
coGamu H, NMpAMepHO, Ha 25-30% BhILIE [0 CPaBHEHWIO C HOBOABCTPHICKY .
cnocobom (HATM).

Liesnecoobpa3nas obnacts npumenerus OBK — Hekpenkue cKanbHbIE, 11 -
AycKalbHBIE 1 MATKHE NOpoxsl ¢ Ko3hduuuenTom xpenoctd no Iporomssxo.
HOBY 2-5.

5.2.13. lna peannsaruu TexHonornu OBK w3 oreyecrseHHoro obopyne-
BaHHA MCNONB3YIOT BpyOOBYIO MammHy «Ypan — 33», usroraBnuBaeMyio Ko-
TIEHCKMM MaLIMHOCTPOUTENLHEIM 3aBOJOM.

3apy6exupmu dupmamu Oparimy, [epmanun u Utamin cosmano obopyoBanue miy
Hapesanus Menelt Sapossm 1 GpezepyomuM crrocobamMu, NO3BONSIOWEMHE IKOHOMUYHO Ha-

pe3aTs HIeNM pa3inY#oil KOHOUIypalu# B NNaHe u 1o royGHHe.

5.2.14. /Ina ycTpoificTBa NEMIEXOAHBIX ¥ KOMMYHHMKAIMOHHBIX TOHHeNeH
MEJIKOIO 3&JOXKEHHA [enecoo0pa3sHO TNPAMERATH TEXHONOIMI0 6O  ac.
Ne1234642, cocrosmyro B crexyiomeM (puc. 5.6).

BHayarne criocoboM «cTeHa B IPyHTe» BO3BOIAT OOKGBEIC CTEHb! TOHHEN:.
a 3aTeM U3 32601 BhIpaGOTKH yCTPaBaiOT ONePeXaloNlyio IeNb BhCOToH 0,3-
0,5 M ¢ HAKIOHOM B NPOJONEHOM HANpaBACHWM. YTOJ HaKIOH4 LUENA JOJKed
cocTaBnsTh 2-6,5° 171 rpyHTOB cpeaHeil KpenocTH H 6,5-15° - nx Goxee cie-
Goix rpyHros. Liens yctpauBaor Ha rnyOuse He Meree 1,5-2 M OT NOBepxHO-
CTH 3eMIJTH, 3aToNHAA e¢ COOPHRIMH KeNe300eTOHHAIMP TUIHTAMK U MOHOMHAT-
HbIM 6eToHOM. TlepexnecT cocensux cekiuil Kpenu coctapnsger ot 25-30 % ¥
JUIMHBE B YCTOHUMBBIX FPYHTaxX H 10 50 % - B HEYCTOMYUBLIX rpyHTaXx.

Ton npuxpeiTHEM 06pa30BaHHO# KpenH pa3pabaThIBAIOT IPYHT Ha Bell

YuHy 3axoaxu AnuHOM 3-3,5 M. [lanee ycTpauBarOT rUAPOU3ONSIIMOHHOC 110-
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ApHiTHE JIOTKA, CTEH M NEPeKPLITHii U3 PYNIOHHBIX WIM MACHOYHBIX MATEPHAIOB
4 B0380AAT 00enKy U3 MoHONMTHOrO Xene3obeTona. BpeMennas Kpenb BXOMIT

5 COCTaB HECYIUESH KOHCTPYKLMH TOHHENA.

1
-

7. T 77 IW[r—
1

Prc. 5.6. CxeMa npoxoiKHu yyacrka TouHesNs Menkoro sanoxenud ¢ OBK
1- onepexaromas OeTOHHaK Kpenib, 2- 004enKa TOHHEAS, 3- WIEAb;
4- «cTEHa B rpyHTe», 5- rMAPOH30AAUUS

| 7250 550 4T,

5.2.15. Jins ycrpoicTaa onepexaiowei Kpend B HeyCTOHYMBBIX IPYHTax
TPUMEHSIOT CTPYHHyio ueMenTanuio. Ilo koHTYpy Oynyluero coopyxeuus B
fPYHT ¢ OMPEACACHHbBIM LATOM I10TPYHalT MOHUTOPbI C HAacallKaMu, Yepes Ko-
Topbie o HONbIUMM naBleHHEM MOJAIOT BOAY M LeMeHTHbIH pactBop. Oxpy-
KAOWMA CKBaXXHHY TPYHT paspyllaeTcs cTpyei Bojibl U HMHTEHCHBHO Nepeme-
IMBAETCA C IIeMCHTHBIM PACTBOPOM, B pe3ysipTale 4ero obpaiyrics rpyHTo-
UEMEHTHbIE CBaH U3 3aKPENACHHOTO IPYHTA B BHJE BCPTHKAIbHLIX H HAK/IOH-
Huix cte (puc. 5.7). ns 3akperieHus rpyHToB ¢ IPHUMEHEHHEM cTPYiiHOIi ue-
YEHTALMY TIPUMEHAIOT OTeyecTBeHHoe U 3apybexxHoe obopynoBanue (SInouuns,

Uranus u 1p.).
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Puc. 5.7. Cxema 3kpasos U3 3aKpeiLIEHHOIO MPYHTA
1- 3akperutennsii rpynT; 2- obpenxa; 3- nog3eMHas BbipaboTKa.

5.2.16. Ilpu cTpoHTeNbCTBE NPOTAKEHHDIX BRIPAOOTOK MEIKOTO 3aM0Xe-
HHA B NOMYCKaNbHBIX, AMCIIEPCHBIX H CHa0OYCTONYMBBIX IPYHTaX OPHbIE CNo-
cobpl paboT cneyer NPUMEHATh B COMETaHUH C Onepexarolieil Kpensio B BUc
JKpaHOB M3 TpYD, OETOHHBIX CBOAOB MMM CTaOMNH3NPOBAHHOIO IpyHTa. Taka
TEXHOMOTHA OTNNYAETCH JOCTATOUHOH rMOKOCTBIO W YHHBEPCANBHOCTHIO, CBG-
OMT K MHHEMYMY HapyW€HHs OKpYXKalolei CPeibl B MOXXET COCTaBUTh ansTep-
HATUBY OTKPHITOMY c1ocoby paboT Ha MIOTHO 3aCTPaNBaEMbIX YHacTKaxX ropog-
CKHX TEPPUTOPHiA.

DKpaHbl H3 CTANbHBIX, XKENE300CTOHHBIX U acOeCTOLEMEHTHBIX TPYO ue-
Jiecoobpa3Ho ycTpauBaTh U3 BCHOMOIATENLHLIX BbIPAOOTOK MaM U3 3a6os npo-
xonumo#i swipabortiu. [na crabuimzaumu rpynra Haubosnee MepCneKTHBH?
CTpyilHasa LEMEHTALIH, KOTOpPas MOXeT MPUMEHATHCA MpakTHHECKH B Jiobbn
cnaboyCTOHYKBLIX M HEYCTOHUUBbIX FPYHTAX HE3ABUCHMO OT CTENEHH UX BOAC-

HaCbllEHHA.
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5.3. Cuocol lpoAaBJIRBaguy ACILUCXOAHLIX  KOMMYHHKEHHORHBIX

TOHUCHCH NefoJILINeIo Anamerpa

5.3.1. Cnoco6 nponapnuBanus Hanbosee s(pekTHBEH NPH CTPOUTENLCT-
B€ TOHHENEH H NPOKNAAKE MHKEHEPHBIX KOMMYHHKALHiT N0 aBTOMOOUIIBHBIMU
1 KENIE3HOMOPOKHBIMH MAaruCTPaNAMH, a TAKXKE Ha yUacTKax ropoACKHX TeppH-
TOpH B HENOCPEACTBEHHOH ONH30CTH OT CYIECTBYIOMIKX 31aHHi M MOA3eM-

HbIX COOpYXeHH# (puc. 5.8).

Psic. 5.8. Cxema npojaBnuBaHus NELIEXOJHOIO TOHHENA
|- ROXeBAsA CeKuM; 2- FOPU3OHTAILHBIE HONKH: 3- NpoXaBiAHBacMan OOAENKa; 4- KOHTAKT-
Hbiit POBOL; 5- Kpan; 6- cexius 00zieky; 7- pacnpenenurenpnas pama; 8- OMKpaTHas yc-
TaHoBKa; 9- oftopHas crena; 10- 3aboittbiil KoTNOBAH.

Crocofom nponasnusanus B r. Mockse 1onex0 tpectom ['TIP-3 [iasmocHHXCTpos
npoknansiBaetes 10 8-10 kM tpybonposonos auamerpom 800-2000 M. C Henosib3oBaneM
More ciocofa 1oCTPOEHb HEWEXOUHbIE TORHEIH Y KENC3NOA0PONKHOI craniin «beroas»,
iop nytamu Kaszasckoro Boksana, Mexcly cratipamu merpo «Bapuwasckasy 1 «Konomen-
¢kadn, y CTaHuui MeTpo «1yuuuckas» 4 «boraHuyeckuit cax» i 1p.

3a pybexom (8 BennkoOpurauun, [epmaiun, Uranun, Opanuun, CLUA, Anonuu u
ap.} cnocoG npojassiMBauA NOJIYUK LIMPOKOE HPHMEHEHHE HPH CTPOHTENLCTBE KOjlieK-

TOPHBIX, ICIIEX0AHbIX K TPAUCHOPTHLIX TONHENCH.
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5.3.2. Crnioco6 npojaBnusanus NPUMEHSIOT B HACLINAX, YNJOTHEHN
OCYIHEHHBIX HECBS3HBIX rpyHTaXx. B cnabblx BOAOHACHILEHHBIX TPYHTaX np
JaBRHBaHUEe NPOU3BOAAT C NMPUMEHEHHEM BOJOMNOHMKEHHS.

Crocof npuMeHSIOT, KaK HpaBUllo, ANA TPOAABAUBAHMI TOHHENSH «
Gonpwro#t unst (8 CIUA, I'epManuy u SInoHAY UMEETCH ONBIT MPOJAABNHBaF,
KONNEKTOPHBIX ToHHenekH a0 60-80 M u Gonee).

5.3.3. INonepeussie ceuenus Tpy6onpoBoAOB, NPUMEHAEMAIX APH Clocy
e TmpoAaBnMBaHUA, MOFYT OBITL Kpyribie, TpaneuenaibHbie, KBARPaTHH:
NpAMOYTOJIBHBIE K Ap. ¢ pasmepoM Tpy6 800-2000 mM. Matepuan Tpy6onpe.
BOLOB - CTaJib, Xene300eToH W pa3inyHble NOJUMepHble MaTepdansl. Tpyt:
BbIMYCKAIOT 3ReHBAMHE AauHo#A 1,5-3,0 M, a npu KCTNONL30BAHUU TENECKONWR
CKHMX JOMKPATHBIX YCTaHOBOK — 10 5 M. CTHIKM MexXIy CeKuHsMH Tpy6 yrmio:-
HAIOT H H30JHPYIOT, CO3/1aBasi BOJOHENPOHHLIAEMOE COEANHEHHE.

5.3.4. Obpenxu KOMICKTOPHLIX M TeIIEXOAHBIX TOHHEJIeH Yalle Beer
BBINOJIMAIOT B BULEC LENBHBIX CCKUMH M3 OOBIYHOIO WM NpERHANPAXEHHOm
*ene3obeTona, NPAMOYrOJIBHOTO, CBOAYATOrO HIH KPyTrOBOFO OYEPTaHMA AT
Ho#t 1o 2-3 My Maccodt 70 20 T 1 6osee. [leTbHOTAHYTEIE OOAEAKH BMEIOT, Kan
[PaBUiC, 33BOICKYIO THIPOM3ONMLMIO, 2 GPU CTPOUTERBCTEE IPOM3BOLAT TON
KO repMeTU3aUMIO CTHIKOB MEXY CEKIHAMM.

5.3.5. Tlpu npopasnuBanuyu TpyOONMpoBOAOB OONBHIMX Pa3MEPOB B HIt
[OMEIIAIOT IPYHTOPa3patarEBaiOIME ArPerartsl, P MOMOUIM KOTOPBIX paspe-
OoTauHBI IPYHT NOCTymaer BHYTph TpyboOmpoBOJa M rpy3wTCs B BaroHerk
HJIH KOBIUH, KOTOpbIe NebenkaMy nepeMeiaior B 3a00HHAIH KOTAOBAH W Kpano
MOJAHAMAKOT Ha NOBEPXHOCTH 3eMiH. [To Mepe pa3pabOTKM IPYHTA CeXLMH 1p)-
GonpoBosa onycKaroT B 3a00/#HbBIf KOTIOBAH ¥ NPOAARIMBAYOT THAPABIHUECKH-
MH JIOMKPATaMH B rPyHTOBbIR MaccuB. Cpeansis CKOPOCTS IPO/IABIMBAHKS TP)-
6ornpoBooB cocTannset 1,5-3 M/cMeHa.

5.3.6. MexaHH3MpOBaHHble YCTAROBKM AN NMPONABIUBAHUR Tpy6omnpose-

JOB N0 NPUHLHITY AeACTBHA noApa3nenaAoTCs Ha A8¢ IpyNnbl:

106



-C MOTHBIM paspyllleHueM KepHa, oOpa3ylollerocs npu IpoAaBRH-
saiiHl TPYOBI;

- cnocieayrowei TpAHCTIOPTUPOBKOH HEpa3PYLIEHHOTO KepHA.

To npyHLMIY NepBoii rpynnsl paspaborans: yerarosky CKb Moccrpos ¢
pab0uMM OPIaHOM POTOPHOrO THNA M TPAHCTIOPTMpPOBaHWEM pa3paboTaHHOro
{PYETA ¢ MOMOIIBIO CIEUHANLHOrO COBKAa M ycTaHoBka [IV-2 KOHCTpyKuMH
[HiMnoazemMaiia ¢ 3KCKaBaTOPHBIM paGo4YHM OPraHOM. 3TH YCTAHOBKH
obecnednBalOT 2 HEKTHBHYIO paspaboTKy 32005, HO UMEIOT NOHMKEHHYIO MPO-
H3BOAMTENBLHOCTE  ¥3-32 LHIJIMYHOCTH TPaHCIOPTHPOBAHUA I'PYHTa U HPOCTOA
pabouero oprawua.

HenpepriBHOE TpaHCTIOPTHPOBaHUE TPYHTA U3 33005 ¢ OAHOBPEMEHHBIM
¢l0 pa3pylIeBHeM ¥ NpolaBiuBaHneM TPyOsnl obecnednsaer ycranoska YBII-
1600K.

YKa3aHHbI€ YCTaHOBKK NMPHMEHSIOTCS Ui TIPOJABIMBAHUA CYXHX h He-
BOZOHACHHUEHHBIX [PYHTOB €CTECTBEHHOH BIAKHOCTH.

Ko Bropo# rpynme oTHOCSTCA YCTAHOBKH C OTPBIBOM Hepa3pyLIEHHOIo
XepHA C NIPHMEHEHHEM CIKATOro BO3AYXA, BIPHIBYATHIX Ia3oB WIH MeXaHH4Ye-
ckiM ero oTpeIBoM (ycTaHoBky TpecTa I'TIP, cTaHKH FrOpH30OHTANBHOrO OypeHus
¥T'B-2, YT'B-5, YT'B-6, «3anopoxse», ITY-1, I[TY-2 u ap.).

JleRTMNpOTPaHCMOCTOM VLA TPOAABNHBAHHMSA HEIIEXOMHGIX TOHHeNel pazpabotaHsl
THIIOBBIE NPOXOAMECKHE KOMIICKCHI INHpHHOH 3 1 4 M. B cocras KoMIexca BXOJUT IPAMO-
VroIbHBI IMT ¢ 14-10 MOMKpaTaMy JuIR  1ePEeBHXKKM M 1210 3aGolinbMu. B xBocToBoit
YaCTH LIMTA pa3MEMAOTCS TP O6apabaHa ¢ aHTHOPHKUHMOHHBIMY NienTamu. B 3abotiHoM KkoT-
J0Bage pasMemaeTes OCHOBHAA AOMKpaTHas GaTapex C HaXUMHOK paMOﬁ, 00 NEpUMETPY KO-
Topoit pacronoxeHs! |6 qoMkpaToB s npojaBIuBaHus 06xeky. CKkopocTs NpoaBIUBaHUS
coctapiAeT 2,4-3 M/CYTKH, MAaKCRMAanbHast INMHA yqacTka mpogasnusanus - 50 m. Jing npo-
JABTMBAHKA YYACTKOB GonbIne#dl MNHNEI DPHMCHAIOT NPOMEXYTOYEYIO JOMKDAaTHYIO YCTa-

Hopky. TpaHCMOPTHPOBKA IPYHTa OCYIHMECTBIISETCH CKPeGKOBLIM TPAaHCIOPTEpOM, 3arpy-

WUOUTEM €70 B BATOHETKH BMECTHMOCTHIO JIo | M.
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MocKOBCKHM MeXaHMUeCKHM 32B0AOM [ aBTOHHENBMETPOCTPOS H3TOTORICH arpe;
KM-35 1 nponasnusanus Konen YyryHHOH TIoGWHIOBOH 0GENKH ¢ HapY>KHBIM HaMeTp
6 M. ArperaT COCTOHT H3 HOXEBOH CEKIINH, PasMeiIeHHON Brepeay npoasuraemol ofaen
W AOMKpaTHOM ycTanobky ¢ ruapocucTemoti. Hoxenas cexuus npeactasnset cobo# onopr
KOJIBLO C ABYMR TOPH3OHTANLHLIMA H TPEMA BEPTHKANRHBIMH Neperopoaxamu. Jins copac
BaHH} FPYHTA BHH3 HA FOPH3OHTAILHBIX NEPErOPOIKAX MPeAYCMOTPEHB KOKHA®.

B kosbueBoi onopHO#i 9acTH METAVIOKOHCTPYKUAH pasMenalorc 30 rufpasiu:
CKHX JOMKpATOB rpysonogbeMuoctsio mo 100 1. B cpenneli ee yacTu uMeeTcs CTyNeHYatay
FOPH3OHTaNbHAd [EPETOPOAKA € BLIEBMXHBIMA [LIOIIAZKAMH, C KOTOPRIX BeIeTCA MOHTAX
Kkosen obaenku.

3a pyGexom (CIIA, BenukoOpuranus, [epmanus, ®paunns, AnoHus u Ap.) paypa
6oTannl pasNMYHEIC YCTAHOBKH JUIX TIPOJABNIHBAKKS KOJUICKTOPHBIX H IEINEXONHBIX TOHHe
Nefl B BUAC MEXAHHINPOBAHIBIX KOMILIEKCOB, BIJHOYAONMX B Cebfi HOXKEBYIO CEXLMIO C 72
6oiiaoll Kpenbio H FPYRTOPA3PYLIAIOINUME YCTPOHCTBAMH, CPEACTRA [UIsS TIOIPY3KH H TPan.
NOPTHPOBAHHA IPYHTA, JOMKPATHEIC YCTAHOBKH,

Benymeit ¢pupmoit I epmManus 1o w3roToBNeHHIO 060pynOBAHUN I MPONABIHRA!
senserca «Becrdanus Jhonenr, I1a dUpMa BHIMYCKAaET KOMIIEKC JUIS MEXAHH3HPOBAHH
TIPO/IaBTHBAHHA € TONOBHO# cekumeil B BH/AE IMUTa C NOMKPAaTamu, OIMpaloierocs Ha ofa
Ky uepe3 KOIbUo.

[epmanckoii dupmolt «base» pa3paGoTan KOMIIEKC JUIS POJABEMBAHH, B XOTOpS
TENECKONMHYECKHE [AOMKpaThi 06ecnequBaloT NpoRasIMBaHHE ceKuuit o6menKy AMHOk 10
3.5 m 1 amameTpoM 2,4-3,1 M.

5.3.7. ins npoiaBRMBaHUA KpynHOrabapUTHEIX TOHHENLHbLIX 3TEMEHT0s
JuiHO#H 1o 15-20 M u Maccoi 300-500 T ceXuMM H3rOTABIHBAIOT HENOCPENC!
BeHHO B CTBOpE TOHHENA HA 3apaHee YCTPOEHHOM OCHOBaHMHM, KOTOPOE BHINOT
HAIOT B BHJIE %Xe1e300¢TOHHOM NNUTHI, 3aKPEINIEHHOW B IPYHTe JU1 BOCHPUATH:
PEaKTHBHBIX YCHJIMH, BOZHMKAIOLIWX (pd NpoxaBnusaHuy. IlpogaBnupani
KpYTNHOrabapHTHBIX CeKIHH Mo3BoNSeT MOMYYHTH BBICOKOKAYECTBEHHYIO KOH

CTPpYKUHIO TOHHCNA ¢ MUHHMaJIBHBIM KOJIHYECTBOM IIBOB.

Jna yBenmueHus LTMHE] NPOKARBNHBAHUA KPYNHOTaDapHTHBIX CeKuui QupMoit «Bi.
yHn Opadtrar» (Fepmanus) paspaboTad ci10co6 «TENSCKONHYECKOTO IPOAABNHBAHHAN,

KMOYOIMHHACK B TPONABTHBAHHM CCKUMH C MEHLILMMH pa3sMepaMi 4epe3 paHee 3ai(as]
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ye cekiuk Gonbinero pasmepa. Buepsete ator cnocoG npuMennnu 3 1979-1980 rr. npu
~pourenscTBe B T. Kenbie (Cepmanus) aToTpancnoprHoro Tounens wmsod 102 M u ce-
ameM 12%4,9 M, cocToswero u3 4-x cexuuii.

B finonun paspaboran cnocol «MPOTACKHBAHHAY CEKUHiE, NPH KOTOPOM YCUIHA AOM-
.310B NEPENAIOTCH Ha 0OJENKY NpU NOMOMIM CTANLHBLIX TATOBBIX TPOCOB, NMPOMYLICHHBIX
.zpe3 FPYHTOBBII MACCHB M NPOONBHEIE KaHankt B o6nenke. Cnocob uMeeT aBe pasHOBHA-
.xm. [pn mepeo#fi U3 HHX yCHIHE B TATOBEIX TPOCaX CO3AET AOMKpATHas YCTAHOBKA,
MOHTHPOBAHHAS B ()MHHMILNHOM KOT/NOBAHE, TOTAZ KaK CTAPTOBBIA KOTIOBAH OCTAETCS CBO-
fombM Ui BRUONIHEHUS OMepaumii Mo TPaHCTIOPTUPORKE pa3spaboTaHHOIO IPYHTa U MOH-
12Xy WM M3TOTOBJIEHHIO NpoAaBnuBaeMeIx cexumil. I1pu BTOpoM BapuanTe HATSKEHHE TPO-
.08 H COOTBETCTBEHHO «IIPO1AaCKHBAaHME) OCYIIECTRIIAIOT NPH IIOMOIH JOMKDATHBIX YCTAHO-

30K, CHOHTHDOBaHHEIX B TOpUAX POAABNHBAEMbIX CeKIMi ¢ obenx CTOPOH TOHHENA.

5.4. Hluroenie cmocoGst paGor
5.4.1. utossie crmocoOsr paboT NPHMEHSIOT NPH BO3BEACHHY MOJ3EM-
BX COOPYXeHHE B CHIBLHOTPEUMHOBATHIX (BBHIBETPEJBIX M PYXJAKax) CKajlb-
-bX, MATKHX K €1a60yCcTORYUBEIX MPYHTAX, NPOARIAIONIMX FOPHOC NaBNeHNE, H
1pebYIOIIMX BpEMEHHOTO KpeIUTeHUs KPoBIiy | 116a 3a60s.

5.4.2. Tlpoxoryeckwii mMT NpeicTaBnsteT coboil NOABHKHYIO Kpellb, NIOX
TPHKPBITHEM KOTOPOH paspabaThiBatOT TPYHT M BO3BOMASAT NOCTOSHHYIO 00xes-
&y. Iwtel pazmuyatores GopMo# B pasMepaMH NONEPEYHOTO CEUCHHUS, HecyeH
(nocobHOCTEIO, CHOCOOOM pa3zpadoTKH IPYHTa U KpenneHueMm nba zabos. Qop-
¥bl IONEPEYHOro CeYeHKs IUTOB: KpYroBas, CBOJYaTas, NPIMOYTOJIBHAs, Tpa-
‘edeMAanbHas U IIp.

5.4.3. Tlo cniocoby pa3paboTku IpyHTa pasinyaloT HEMEXaHU3MPOBAHHEIC
i MEXaHH3WPOBAHHbIE IMTHL. B IepBoM ciyyae rpyHT paspabaTbiBaeTcst Bpyd-
#Yi0 WK ¢ IPUMEHEHHUEM DYUYHBIX MEXaHH3HMPOBAHHBIX MHCTPYMEHTOB; BO BTO-
J0M - Boe ONIepaltiy 10 pa3paboTKe W yBopke IpyHTa IOTHOCTBIO MEXAHH3HPO-

RHEL ¥ BLIIOJTHSIOTCA CHiEeLHANbRBIM pabounM opraHom.
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5.4.4. TexdHonoruio BWTOBOA MPOXOAKH HAIHAYAOT B 3aBUCHMOCTH ¢
BANA TMOA3EMHOTO COOPYXKEHHS, IIYGUHBI €ro 3aNOMEHHS, HHKCHepHo.
TCONOryyeCcKuUX YCIOBHIA, THNA T ¥ BU/A OO IEIKH,

TexHONOTHA HUTOBOH NPOXOLKH COCTOMT U3 CIEAYIOLIMX 3TATIOR:

- YCTPO#CTBa NHOHEPHOrO KOTHOBaHA HIH LIAXTHI;

- NPOM3BOJCTBA BCNOMOraTeIbHBIX Onepaunti, B ciydae HeoOXOMUMOCTy;
BONOIOHHXXEHHSA, XMW YECKOr0 3aKPEIUIEEHA [PYHTOB, 33aMOPKHBAHHAS 1 Ip.

- MOTPYXeHHS KPaHOM IIHTA Ha 3aJIaHHYI0 OTMETKY pa3pabarniBaeMoj
BhIpaboTKH;

- MOHTA)Ka IMTa U OCHAEHHS ero HeoOXoMUMbIM 000pY I0BaKHEM;

- MPOU3BOACTBA OCHOBHEIX ONcpauuit To NMPOXOKE TOHHENA, MOHTaxy
obpenKy, YCTPORCTBY TMAPOMIOMALMA ¥ BLITOAHEHWIO BCHOMOTAaTENBHEIX pa-
6or.

5.4.5. Tlpu npoxolxe TOHHENEH KaK HEMEXaHW3HPOBAaHHBIMH, TaK K Me-
XAHH3KHPOBAHHBIMH LIIUTAMH OCHOBHEBIE FOPHONPOXOMICCKHE OTePaliHH JIOKHH
651 yBA3aHE! MeXAY c0b0i Bo BpeMeHH.

5.4.6. OcHOBHEIE Hecyilue KOHCTPYKLUMH IOPOJACKHUX TOHHENeH, coopy-
XAEMBIX HIHTOBBIM CIFOCOOOM, BLIONHSIOT B OCHOBHOM B BHJe 06/ienox Kpyro-
BOTO OYepTaHHA U3 METAUIHYECKHX MM JKele300eTOHHBIX 3IIEMEHTOB, 005e/H-
HAEMBIX MEXIXy coboil B HpOJONBHOM ¥ NolepedHoM HanpasneHuu. COOpHbE
obaenxu B HauOOJIBWIEH CTeneHy OTBEYAlOT TPeOOBAHMAM HHAYCTPHATH3AUKH
CTPOHTENBCTBA.

5.4.7. B coOTBETCTBHH ¢ KOHCTPYKTUBHBIME OCOOEHHOCTAMU U XapaxTe-
poM crarudeckol paborsl Bee cOopHple 0O[EIKY KPYIOBOTO OUYEPTAHMs pasfe:
JHIIOT Ha [(BE IPYSIbL JKECTKHUE — CO CBA3SAMH PACTSDKEHHST B PajManbHbIX CTH:
Kax d ruOkue — 6e3 cBsA3eil pacTsKESHUS B CThIKAX.

Kectkue obaenku npexHazHayeHst A0S UCIIONB30BAHHUS B cnaboycToiyd
BBIX ¥ HEYCTOIYMBEIX I'DYHTax B YCJOBHAX 3HaYUTENBHOIO FOPHOTO U IMAPY

cTaTuydeckoro Aasnenus. Mx NPOCKTHPYIOT KaK ¢ NOCTOAHHBIMH CBSI3aMM pal-

110



reHHA (H2 NEPHOR MOHTAXKA U TIEPHUOJ FKCIUTYaTaLMH), TAK U C BPEMEHHBIMH
-43AMH PACTSOKEHHA (HA NEPUOX MOHTAXA).

I'nbxue o6enKu NPUMEHSIOT B YCTONYMBLIX IPYHTaX, O6GNafaoLinx yn-
n(UMH CBOACTBaMM, Korja obaenka paboTaeT COBMECTHO C OKpYIKAIOLIMM
(PYHTOBBIM MaccHBOM. Takue KOHCTPYKHMH YCTpaHBaloT 6e3 nmpesapuTenbHo-
1o HANPSXEHHA U ¢ 06xKaTHEM B FPYHT.

5.4.8. [lpuMenenne BMECTO JOPOrOCTOSIUMX YYTYHHBIX M CTaIbHBIX 00-
1£10K KeNe300eTOHHBIX, 00NajalomuX BEICOKON Hecymell criocoGHOCTEIO, JXKe-
{TKOCTHIO M BOAOHENPOHHLAEMOCTHIO, TIO3BOJAET CHU3UTh PACXOX MaTepHana
1280-85 %, a croumocTs coopyxenns Ha 15-20%.

B HesononachileHHBIX cnaboycTOHYMBBIX IpyHTax Haubonee pauuo-
5aThHbl KOHCTPYKIMH ODXIENOK M3 Ke1e300eTONHBIX TIOGHHTOB ¢ BpeMEHHBIMH
{B3AMH PACTAKSHHS.

B ycHOBHSX BO3MOXHOrO IPUTOKA NOA3EMHEIX BOJ MPHUMEHSIOT 00AENKH
4 YCHNEHHbIX JKeNe300eTOHEBIX TIOOMHIOB — peOpHUCTRIX O10KOB, HMEIoWUX
xpa TonigiBOM 250-300 MM 1 yTOMUEHHYIO0 060T0UKY (250-275 MM).

5.4.9. TIporpeccHBHBIMM SBIAIOTCA OOJIENKH MPETBaPHTEIILHO HAPSDKEH-
10t koneTpykuwd. [IpH npexsaputensHOM HanpskKeHUH obecrieuuBaeTcs Haw-
foree GricTpoe BKIDOYEHHME OO/ENKM B COBMECTHYIO paboTy ¢ TpyHTOM, 00Xa-
T ¥ YyNIIOTHEHWE pajHalbHBIX CTHIKOB OJOKOB, YTO CIoco0CTByeT HOBhILIe-
1H0 TPEUHHOCTOMKOCTH ¥ 9KOHOMHUM MeTallIa.

O6xarvie CO3AAIT C NOMOLIBLIO FHAPABIMIECKUX MK BHHTOBBIX JOMKpa-
108, KTMHOBEIMH GJIOKaMM HIIW CTICLHANbHBIME npucnocodnenusmu. Obxartsie
Maenxu paGoTAOT COBMECTHO C OKPYXAIOIIUM HX TPYHTOM, TPH 3TOM 4acTh
£ArpY3K| BOCHIPMHMMAETCS I'PYHTOBBIM MaccHBOM. OTCYTCTBHME 3a30pa MeXHy
WaenKoit ¥ rpYHTOM He TpebyeT IepBHYHOTO HarHEeTaHHS 3a 00JENKY UeMeHT-

4oro pacTBOpa M NMPAKTHYECKH HCIKIIOYaeT OCagKy IOBEPXHOCTH 3eMJIH.
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A¢dpexTUBHO NpHMEHEHHE keNe306eTOHHBIX 06ENO0K MOBBILEHHOH Bo-
AoHenporxuaeMocty (a0 0,35 MIla) us 6erona knacca Mo NPOYHOCTH Ha Cxa.
Tue B4S u mapku no BogonponuuaeMocty W10 (u3roroButens - Ovakosckui
3aBOJ, JKese300eTOHHBIX KOHCTPYKiMit MocMeTpocTpos).

YcneuHo npuMeHseTcs KOHCTPYKUHUA cOopHoOit obnenku u3 xenesobe-
TOHHBIX JJIEMEHTOB C HEONPEHOBHIMH YIUIOTHHTENSMH B CTHIKaX, IPEIHa3Ha-
YeHHBIX JUIR TOHHENeH, COOPYKAEMEIX B MATKHUX ¥ cnabbix rpyRTax npH Iiujpo-
craTuyeckoM AaBneddn no 0,3 MIla. Of6aelka oTIHYaeTCs NOBBIILIEHHOMH pos-
HOCTBIO, JKECTKOCTHIO ¥ BONOHENPOHHIIAEMOCTBIO M MO IPOYHOCTHO-
JedopMallHOHHBIM XapaKTePHCTHKAaM NPHOMIDKaeTcs K 00feNKaM H3 TyTYHHAX
TIOOMHIOB.

5.4.10. B 3aBHCHMOCTH OT KPeNOCTH M CTENEHH YCTOHYMBOCTH IPYHTd
ClefyeT NMPUMEHSTh PasjiduHble CXeMbl MPOXOAKM TOHHeNeidl ¢ BO3BEHCHHEM
MOHOJNHMTHO-IIPCCCOBAHHOK 06enku, sBmolledca Haubonee pauHOHANLHBM
BHIOM 064€noK. JI1s 3TOr0 NMPHUMEHAIOT ClENHANbHbIE LUIMTOBBIC KOMILIEKCH
Tuna TIID ¢ paznuussiMu criocobamu npeccopanys GeTOHEOM cMecH.

5.4.11. Ilpu npoxozke B IleCKaX M [JIMHUCTBIX IPYHTaxX npeccosaHye fe-
TOHHOH CMECH NPON3BONAT Ha y4YacTKEe XBOCTOBOH ofonouxe mmra. Ilocae ye-
TAHOBKH OYeEpeHON CEKIMH onaryGKku yepe3 npeccyiomee Koasiuo no Getono-
TpoBoJy nozaiT GeToHHyo cMeck. IlpeccoBanue 6eTOHHOM CMeCH TIPOH3BOAAT
UIMTOBBIMH JOMKpaTaMu roa pgaBnerdeM 2-4 MIla npH nepejBubkke LOHTA,
npHyeM HpH cxofie 00ONOYKH MTa C OONENKH BBINOJHAIOT TIePenpeccoBanie
6etoHHON CMeCH AJIf 3al0IHEHUA 00pa30oBaBHIErocs 3a30pa.

Tlpn npoxonxe B CKambHBIX rpyHTax OETOHHYIO CMeCh yKNajbiBaloT He
TPYHT ¥ fipeccyioT 3axonkamu 1o 35 u 30 CM NpH HENOKBMIKHOM LIHTE.

5.4.12. Vuuduuuposannas cGopHas xene300etonnas obnenxa, paspabo-

Tannas HALL TM ITHMHCa (r. Mockga), cobupaercs u3 OTAENbHbIX xelle306e-
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HHBIX IEMEHTOB, KoTOpBie MOTYT ObITh crinomHoro (610ku) WM pebprcToro
nobHErH) ceuenun. OcoGeHHOCThIO KOHCTPYKIMH ABNAETCA CONpsKeHHe 6no-
{08 B KONBLIE [0 LIMIHHAPHYECKUM TIOBEPXHOCTAM M OTCYTCTBHE CBf3el Mexay
(1bUaMH B NIPOZONLHOM HampasjieHHH. JTa KOHCTPYKuMs ofjenxku B Hau-
jonbiliedl CTETEHH COOTBETCTBYET €e PacyeTHOH CXeMe M ABNAETCS SKOHOMHY-
goil.

5.4.13. MexaHH3UpOBaHHEIe ¥ aBTOMATH3UPOBaHHBIE IUTOBBIE arperaTsbl
# KOMILTEKCHI JI7I HPOXOJKH TOHHeNEeH NPUMEHSIOT:

- B IWIOTHBIX ¥ CyXHX IPYHTaX - ¢ paGo4HMH OpraHamu poTopHOro, dpe-
¥PYIOWErO H 3KCKAaBATOPHOTO JIeHCTBHS;

- B HECBA3HBLIX TPYHTaX €CTECTBEHHOR BIIAXHOCTH — C FOPU3OHTAILHBIMH
JCCEKAOIMMY TONKAMHM U [IOTPY3UHKAMM;

- B cnnabsIx IPYHTAX — ¢ NpU3aCOAHKIMI NPHIPY3OYHEIMH KaMepaMH, 3a-
T0THEHHBIMH COKAaThIM BO3ZYXOM, BONOH, TIMHHCTBIM PACTBOPOM, I'PYHTOM HIIH
IEHOTPYHTOM, a TaKxke pasHbIMH CTaOHIH3HPYIOMMMH COCTaBaMH (MHKCOILIHA-
TH).

5.4.14. TlpuMeHeHye MIMTOB ¢ aKTHBHBLIM MPHIPY30M NMo3BoNge1 obecme-
%Tb YCTOMYMBOCTH BBIPAOOTKM M COXPaHHOCTH OKPYXAIOWIET0 IPYHTOBOTO
¥iCCHBA 33 CYET CO3JaHHS IOBBIIIEHHOrO FHAPOCTATHYECKOTO AABNCHUA.

Croco§ aktrBHOTO TpHTpy3a — rujgpaBnrdecKuil (GeHTOHHTOBLIA) HIH
TPYHTOBBIH (ILIAMOBBIH H IIEHOTPYHTOBbIH), BRIOHPAIOT B 3aBHCHMOCTH OT HH-
XeHEPHO-TEOIOMHYECKUX ycioBuit. [Ipy rpyHTOBOM NpHUIpyse YpaBHOBCLIHBA~
e JaBieHMs B Ipu3abolHOH 30HE Co3paeTcs IIACTHHUUAPOBAHHONH Maccoi
pa3pabOTAHHOIO IPYHTA, BOCHPHHHMAIOIIEH yCHIHE OT IIHTOBBIX AOMKpPATOB
lpac. 5 9).

5.4.15. OcHOBY OTEYECTBEHHOIO MapKa II#10B COCTABMAIOT MEXAHH3UPO-
RuHble WUTH cnenyoinpux Tanos: KIiI-2,16; TIIHM-2,56; KIiI-3,23; IIMIII-
6, M1-3,7; THUM-4; KT1-5,6 m np. B mocneasee Bpems Ams MPOXOAKH

'OMMYHHKALIMOHHBIX TOHHeNe# co3aaHkl 1uToBble KoMmnekest KITIIM-2,6CC
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1 KIMM-2,59M co crpenoBbiM paGouum OpraHom, HIMThl ¢ FOPH3OHTANbNG
pacceKaiomuMH NONKAMH, LIMTOBOH KOMIUIEKC C POTOPHBIM pabounM Opratoy

H Op.

12 7

Puc. 5.9. Iyt ¢ 6eHTOHHTOBBIM IIPHIPY30M (HUPMBL
«bage yun Tunen» (epmanus)
1- GesTOHMTOBAA CYCNEH3AS, 2- POTOPHBIH paGouui opran; 3- cxarstit BO3AYyX; 4- 3alUTh
KOXYX; 5- yNNOTHHTEND; 6- HarHeraeMpilt B 06aenKy pacteop; 7- noMkpar; 8- TioGuur; 9-
uumo3; 10- TpascnopTep ans nogayn TeoGunros; 11- apekrop; 12- npurpysounas kamepa; 13-
Tpybonposoa Ana nonayu OeHTOHHTOBO# cycnen3nu; 14- TpybonpoBon i YAANCHHS CpyH-
TOBOH Nynsnbl

OpraxuzanuaMin MOCHHXCTPOS €XKErofHO coopyXaeTcs cBolue 15 K Toukeneii co
cOopno#t xenesoberonnoit 00aenKoH, HCNONLIYEMbIX 413 YKIARKH TPYOONDOBOZOB pasmuy-
HOTO HAa3HAYEHHH, & TAKXKE IMEKTPOCHIIOBBIX Kabeneli cBaA3M.

ITpu sT0M IEpoOXOAKA TOHHENEH nuameTpoM ot 2,54 1o 5,5 M Benercs, Kak npasuno, ¢
NOMOIIBIO 3KCKABATOPHLIX IHTOB, H3roTaBNuBacMbIX ¢ 1981 r. no TexHWYeCKo#l JIOKYMeHTa-
uus OAQ «Hayuno-Texnmdeckmii uentpy CKTDH 'nmaBMOCHHKCTPOA ¥ OCHAmICHHEIX, npH
HeoGXOIHTOCTH, IOBOPOTHLIMH MOMBECHHIMH 3300 HEIMM MAMTAMH.

Hayunas ¢ 1991 r., Bce BHOBE H3TOTaB/IMBACMBIC WIMTHI OCHALLAIOT IKCKABATOPHBIMA
OpraHaMH HHXHEH YCTaHOBKH, HMCIOWMMY Gofee BHICOKYI HAAEKHOCTL H LIPOU3BORATEN:
HOCTH M0 CPABHEHHIO C OPraHaMu BEpXHEH MoaBecKH.

Bergy TOro, YTO BCE IPHMEHAEMBIC IKCKABRATOPHAIE LM TEI HE MOTYT BECTH IPOXOAKY
B BOAOHACEIUEHHBIX IPYHTax Ge3 MCHOMbIOBaHNA BOAOIOHIDKEHHS HIIA APYTOro cneluant:
Horo crniocoba crabunnsaunu rpysros, OAO «Cynp» Mocurxctpos (r. Mocksa) ocyiecrs-
nano B 1993-1997 rr. akcnepuMenTanbHoe CTPOMTENLCTBO «TOHHENA ycunewns Hoso-
YepeMyUIKHHCKOTO KONMCKTOPan € HCHONL30BAHUEM POTOPHOIO IMTA JuaMerpom 2.7 M

dupmbl «MuuyGrcn», KOHCTPYKIIMA KOTOPOro obecneynsaia Opraiu3aliio B 3aboe rpyuro-
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MHBHCTOTO NIPHIPY3a NyTeM HarHetauus s 3a6o#t rameucrolt macTel Tak Kak KOMMIEKT
SOIHOTO 000py 10BaHHS 1115 IPUTOTORNEHHS CTMHHACTOM NAaCTH! OKA3ANCA BECHMa IPOMO3T~
i, 6bi1 IPUMEHEH TIPH NPOXOAKE MEHONPHIPY3, ANS Hero paspaboTaHo K HITOTOBACHO
aHaTbHOE 000pYA0BAHHE [N TIPHTOTOBIICHUS U HATHETAHHA MEHBl 33paHee MoA06pPaHHO-
00CTaBa,

BbICOKOKAYECTBEHHYIO H 3 PEKTHBHYIO LIMTOBYIO TEXHHKY pa3pabaTuiBAIOT aHIMHH-
e pupMat «Mapkxamn», «flockon, «<Mak-Annaitny; amepuxanckue — «PobGune» 1 «Mem-
o; karafickas — «JloBaT»; repmanckae - «Xeppenkuext», «bage yra Tunen», «Baiice yHi
fpaiiTary, «Mannecman Jlemary; snoHckue — «MunyGucu», «Kasacaxny, «Hcukasauma Xa-
@y B Jp.

5.4.16. [Tpoxonxa KONNEKTOPHLIX H MEUIEXONHLIX TOHHENEH MEIKOro 3a-
JOKeHUS INHTAMH DPAMOYTONBHOr0 cevenns 6onee 3¢peKTUBHA I10 CPABHEHUIO
0 [¥TAMH  KPYT'OBOTO IIONEPEYHOro CCYEHHMS, MOCKOJIBKY B NOCHEAHHMX INO-~
Jaib CEYEHMS HCTIONB3yeTcs aub Ha 60 %.

IIpaMEHSIOT IPAMOY{'O/IBHBIE KT HE3AMKHYTOTO CBEPXY NMPOGHIA, KO-
1ophie TpeOYIOT BCKPBITHS JHEBHOH MOBEPXHOCTH Ha MPOTHKEHHH TOHHENA H
INTOBBIE ArperaTs! 3aMKHYTOYO NPAMOYTONBHOIO CeYeHMs AJS MPOXOAKH ro-
MICKEX TOHHENEH MEJIKOro 3aJI0MEHHs 3aKPBITHIM CIIOCOO0M.

OcuoBHBIE TIpEMMYHNIECTB2 NPSMOYTONBHBIX IMUTOB MO CPABHEHMIO ©
PYTABIME COCTOSAT B ClIEMYIOMEM:

- pallHOHANILHO HCIIONB3YETCA BCe BBIPaDOTaHHOE IIPOCTPAHCTBO;

- yMeHBIIAKOTCA 00beMB! paspaboranHoro rpyuTa (npumepHo Ha 40%) u
(HHKAETCA CTOUMOCTh CTPOMTENBHBIX paborT;

- BO3MOXHA NPOXOJIKE MO MHXEHEPHBIMH KOMMYHHMKAaUUIMH;

- CHIDKAIOTCS OCaKH MOBEPXHOCTH 3€MJIHM B NPOLECCE TIPOXONKH;

- IOBBILIAETCS CTENEHb YCTOMYMBOCTH TOHHCIBHOK 00/IENKM K HEypaBHO-
KIEHHOMY JaBJICHHIO IPYHTA, BHI3BAHHOMY NPOXOIYECKHMM paloTaMy MM
jetpofictBOM GyHIaMEHTOB BOJIM3M CTPOAILETrOCs TOHHENA.

IHUTE TPAMOYTONBHOrO MONEPEYHOIo CedeHus LenecoobpasHo UCHONE-

WBaTh B MATKHUX M CAOBIX I'PYHTaX.
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5.5. Becrpanmeiinbie cnoco6ut npoKkAagKyH KOMMYHRKaunit

5.5.1. Becrpanmeiinbie CROcOOB! NPOKAAAKY KOMMYHMKAUME oCyiects.
JISIOT ¢ OpHMeHEHUEM TEXHOJIOrdii MUKDOTORHENHPOBAHHs, TOPH3OHTaNbHo

HanpasieHHOTO GypeHHs 1 YNIPABASEMOTO NPOKONa.

Texnonozua MuKkpomoHHenuposanun
5.5.2. MAKpOTOHHENbHAA TEXHOJIOTHs MpPEXyCMATPUBaeT MPONAB/IHBAHHe
KOMOHHB TPYO 32 MEXaHW3MPOBAHHHWIM MHMKPOINMTOM M3 IIAXT (Kamep) wm
KoT/10BaHOB. [Ipy 3TOM NpOZaBIMBAlOT Cpa3y MOCTOSAHHYIO WM BpeMeHkyio
KOHCTPYKUHIO TpySonpoBoza ¢ nocnenyiouie 3aMeHOM ee Ha TIOCTOSHHYIO,
OunsITHa® npoknanka Tpy6 KaHanusamuu gmamerpom 400 MM seinmosnHesa MocHHX-

ctpoeM B . Mockee wa TaHMHCKOW ynuue ¢ npHMEHEHWeM MUKPOIMTA «XeppeHKHEX™
(Fepmanus).

PafoTkl 110 pa3paboTke M BHEAPEHHIO TEXHONOIUH MUKPOTOHHENHPOBAHHS POBOJATCA
OAO Kopnopauneit «Tpasccrpoi», TounensHo# accoumanueii Poccuu, MOCHHKCTpOeH,
OAO «HTL», MocumxnpoekToM, MOCBOJOKAHANIIPOEKTOM M JAD-

Brepsrie B Poccun paspaGoranst MI'CH 6.01-03 «Bectpanmeiinas mpokiaaka KOMMY-
HAKAL## C IPAMEHCHHEM MUKPOTOHHCNENPOXOMMECKUX KOMILICKCOB H PEKOHCTPYKIMHS Tpy-

60npoBOJIOB C NPpUMEHEHNEM CHEIAANBHOT0 000pyA0BaHMAY.

5.5.3. MuxporoHnenenpoxonueckuit kommrexc (MTIIK) cocrour u3 nm-
ToBOH MHKpoManmubl (IIIMM), npunennsix dNeMeHTOB, CHCTEMBI yAancHut
rPYHTa, CTRHJAPTHBIX LINAHIOB ¥ Kabened, JOMKPATHOH CTAHUMM M CHCTEMH
ynpasnerus { puc 5.10).

IpumeHsioT TpM 0CHOBHBIX THia MTTIK:

- MTTIK-r ¢ ruApoTpaHCHopTOM rpyHTa;

- MTTIK-n ¢ nHEBMOTpPAHCNIOPTOM IPYHT;

- MTIIK-m1 co IHEKOBBIM TPaHCHIOPTOM IPYHTA.

5.5.4. MuKpOnpoXoJKy NPHMEHSIOT IS IIPOKNIAZKH TpyOonposojos nod

NIPENATCTBHUAMK (IOPOTaMM, COOPYXKCHMSIMA M AP.), @ TAKXKe YCTPOicTsa mpd
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THRCHHBIX HHIKEHEPHBLIX CeTeH B LIHPOKOM AHanas3oHe rpyHTOBBLIX YCHOBMil, B
T0M YHCAE B C1a6biX BOAOHACHILUECHHBIX TPYHTaX.
Jn¥Ha y4acTKOB MPOXO/KM MEXAY LaxTamu (KAMEPAMH) MOMKET JOC-

ratb100 -150 M.

P
P,
)

AN N N Y \&%\‘&.\\\Q

Puc. 5.10. Cxema yCTaHOBKY Jutsl TIPOKIAAKH KOMMYHHKILHI
C1ocofoM MUKPOTOHHETHPOBAHHS
l-cenapartop; 2- eMKOCTh I MIMHHCTOrO PaCTBOPA; 3- FPA3EBOH HACOC AU NOAAYH FIHHM-
CTOro pacTBOpa; 4- HaNpap:ICHKE YAATECHHA HyAbIIL; 5- HANPABACHME NOJAYM TFHHHCTOrO
pacTBOpa; 6- MyNLT YNPasneHHA; 7- CHI0Bas CTaHIMA; §- raBHas QOMKpaTHas CTaHlmMA; 9-
nasep; 10- Hacoc ana ypaneHua mynsnsy; | 1- gatuuk; 12- ynnotuutens; 13- Teiekamepa;
14- wy; 15- pabounii oprau uwuta; 16- nazepnniii BU3MP.

5.5.5. MHKPOTOHHE/LHYXO TEXHONOTHIO NPHMEHSIOT JUiA:

- COOPYXEHHA HOBBIX KOJIIEKTOPOB B PaiioHaX ropoAckoi 3acTpoiKH;

~ PEKOHCTPYKUMM U3HOWEHHBIX UINKEHEPHBIX CETEi;

- YCTPOICTBA 3alATHBIX IKPIHOB MO KOHTYPY- TOHHeAs (CM. nojpazaen
52).

Texuonorns MHKPOTOHHENMPOBaHHUS UIKPOKO npHUMensercs B Snonun. Haunuan ¢

1985 r. kpynueiwed xommatineit «Mecexkn [lonwtex» cospano Gonec 250 upiroBbIX KOM-

117



TEXCOB IR PoKiIafiki MHKpOTORHeNeH anamerpoM 360-1200 Mm. B nocnenrne roast aroj
komnanuelt paspaGoran Hogelt kommaecke «KpanuuHr-Moya» ;s mpOXogky MUKPOTOHHe
nelt ¢ MexaHH3MOM Ang Apobnenns kamuelt. B ronoeroil yacTH wMTa rpyHT BMeCTE € Kane:
HHCTHIMH BKINOYCHHAMHU BIABNHBAETCA B KAMEpY ApoGneHus M nepepalarsBactcs IKCHEH-
TPHYHO yCTaHOBIEHHOH KOHMYECKON ApobunKoit. 3aTeM HIMENbueHHRI IPYHT CMEIIHBAcTCs
€ BO2OH 1 B BANE ITYMILTIBI YAaNseTCH Ha NOBEPXHOCTD 3EMITH.

B I'epMaiuy MHXPOIPOXOAYCCKYIO TCXHHKY Da3pabarsBaloT M BHITYCKAIOT QUMM
"Xepperkuext”, "3onsTay" 8 Ap.

B nameii cTpase NpHMEHSIOTCA B OCHOBHOM MHKDONPOXOUECKHE YCTRHOBKH GHPMN
"Xeppenkaext” 1 "3onpTay" (1a6m.5.2).
MocuuxmpoextoM paspaGorar ® H3faH ansGoM «KoHcrpykuum xenezoOeToHHRX
Tpy$ Ans MpOKA2AKH METOXOM MHKpOTOHHEXuposaHHs» (PK 2411-02, Beinycku 1 # 2, 4acty
1 u 2. M,,2002 r.). XKenesobetounste TpyGs! pazpaboTaHs! ABYX BUZOB: C BHYTpEHHEH none-
3THACHOBOH 06070UKOMH ¥ Ge3 Hee M MpeAHa3HAYEHb! AN TMPOKIALKH CAMOTEIRBIX KOMNEK-
TOpoB (examnoll B xoXacBol Kananuzaudd. KoBCTpyKnmM xene3oGeTorHbIX TPYD uMeior
cneayomue Mamerpst: 600, 800, 1000, 1200, 1500 1 2000 mm.

5.5.6. Tlpu npoexTnpopannyu OecTpaHieiiHONH HPOKIANKH KOMMYHUK2-
uuit ¢ npumenenreM MTIIK # miMTOBOM MEKpOMAIIHMHBI PACCTOSHUC MEKAY
CTapTOBOH M NpUEMHOH IlIaxTaMH, KaK I[paBHjio, HasHayaloT He Oonee 150 m.
Tpu npoexTHPOBaHEH TPYOONPOBOAOB iameTpoM Gonee 1000 MM u nmpumene-
HHMHM NPOMEXYTOYHBIX JOMKPATHBIX CTaHIMA 3TO DACCTOSHHE MOXKCT HasHa
garbes 001000 M. Hanpaenenne npoxonxu (IPOAaBIMBaH) MOXET 34/aBaTh-
sl KaK Ha NOABEM, TaK H I0J] YKIOH.

5.5.7. Jlns NpOKIANKA CAMOTEYHBIX TPYOOIIPOBONOB NOXIEBOH KaHamM:-
3al(HH, CTOKH KOTOPBIX HE SBISIOTCA arpeCCHBHBIMU MO OTHOLUEHHIO K Getony #
PE3IMHOBLIM YIUIOTHMIOUMM KOJNbLAM, PEKOMCHAYCTCHS NPUMEHSTE ienesole

TOHHbIE TPpyOHI,
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611

1tatnvua 5.2

Xapalcrepncruku MHKPOTOHHEJICITPOXOQIECKUX KOMILIIEKCOB

Crpana ®upma Monens BuyTpenunuii Hapyxnstit Ycunuve npo- | Crnioco6 TpaHCHOPTHPOBAHAS
IMaMETp TPY- | AMaMeTP MHKpPO | JaBiHBaHHs TpyHTa
Honposoja, MM MAalUMHbl, MM cexuutt, xH
«Xeppeskhext |  AVN 250-1600 363-1880 2600-5080 Tunporpancnopt
AVT 250-800 363-975 - 1IxexoBstit
BM 150-400 250-560 730 To xe
«3o1bTAY» RVS-AS 300-2100 550-2250 1150-6000 I'uppoTtpancnopt
Tepmarua RVS-A 150-1200 250-1500 40-785 1lInexoBhIi
«JToBar-MTC» MTS 1000 1190 6000 'unpotpancnopt
MTS 150-400 250-560 1500-2300 IIrekoBsit
«Hoanb» | 400-1200 630-1490 2000-5500 ITneBMoTpancnopT
Kanana- «AKKepMan» SL 445-1675 610-2000 4000 I'uapoTpascnopt
CHIA
«Hcexn- «Tene- - - - nnpotpancropt
HONUTEX) Maycy
Snouns «Kpan- - - - I'napotpasrcriopt
YHHr- ¢ npoGneHHeM KaMHeH
Moym»
«Ankn-Moyn» - - 250-1400 - To xe




5.5.8. Jing tpy6onpoBoAoB AOKAEBOH KaHAMH3AUMH, TPHHHMAIOLINX CTo.
KH, CollepXalljie KOPPO3HOHHO-aKTHBHBIE BEINECTBA, PEKOMEHAYETCH MNpHMe.
HATb MonuMepbeToHHble GE3HANOpHbIE TPYGR! MM XKene300eTOHHbIE TPYO ¢
BHYTpeHHell aHTUKOPPO3UHHOH MONMITHIIEHOBOH, CTEKJIOTUIACTHKOBOA uny
Apyroit o6nHI0BKOH.

5.5.9. ina caMOTeIHBIX TPYGONPOBOAOB KaHAIM3ALHMH B HHTEPBANE fipa-
MmetpoB oT 400 no 1000 MM pexoMeHAyeTcs NPHUMEHATH MONMMEPOETOHHNe
6GesnanopHele TpyObl. JomyckaeTcs npHMeHeHHe XKele300eTOHHEIX TPYD ¢ ye.
TaHOBKOH MONMMEPHBIX PYKaBOB NMoOCNe HX npoiasnusanus. TpyGomnposog
JuametpoM ot 1000 no 2000 MM pexOMEHRYeTCS MPOSKTHPOBATh H3 Xene30be-
TOHHEIX TPYO C BHYTpeHHEl aHTHKOppO3HitHOH NonusTHIEHOBOH OGNHIIOBKOY.

IMonuaTHNEHOBbIE, CTEKJIONIACTUKOBHIE, acOECTONEMEHTHDIE B YyTYHHbe
BOJIONPOBOJMEIE TPYOE! MOTYT OBITE NPHMEHEHH! MPK MPOKIIANKE HX B 3aWiuT-
HbIX yTaspax.

5.5.10. Jlns npoxiafiki BOXOBOOB JuamerpoM Gonee 1000 MM pexomes-
JyeTca NPUMEHATH cTanbabie TpyObr. CoemuHeHHE CeKUHil NMPOKIIaAblBaeMbix
CTalsHBIX TPYO NpexyCMaTPUBAIOT NPH MOMOLIH HAKIIAKOK M CBApHEIX 11808, B
NPOEKTHOM JOKYMEHTANMH YCTAHABIHMBAIOT apaMeTphl CBAPHBIX IIBOB H MEN-
bl KOHTPOJIS CBAPHBIX CTHIKOB.

5.5.11. Jlna CTHIKOBBIX COERMHEHHN XKeNle300eTOHHBIX W [ONHMepoeTor
HBIX TPY6 peXOMeH/yeTcs ACH0JIb30BaTh CTAbHbIE M CTEKIIOTUTACTHKOBbIE My(-
THI 0 KOHLEM TPY6bI, a TakKe Mo OTHOMY MM MO [Ba KOJIBHEBBIX 3/1aCTOMEp-
HbIX YIUIOTHHTEN.

5.5.12. iimuy ceximil TpyGONPOBOLOB HA3HAYAIOT B 3ABUCHMOCTH 01
pasMepoB crapToeo#i maxTsl. s tpy6 amamerpom 400-800 MM pexomenyye:
Mas iuHa cexuuid - 2,0 M, 1ipu guamerpe Gonee 800 MM — 3,0 M.

5.5.13. Tlp# BEINOAHEHUH PacueTOR TPYO Ha NPOYHOCTb CHEAyET ydHTH:

BaTh JABJICHHEC BBHILICNCKALICIO CHOA I'DYyHTa ¥ BPEMEHHYIO TTOABHXKHYIO Ha
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y3KY IO/ TPAHCNIOPTHBIMU NPOE3AAMHM, YCHIINS OT AOMKPATOB MPH NPOAABIH-
sahH, COOCTBEHHYIO MacCy Tpy6 M TPaHCHOPTHpYEMOH JXHAKOCTH, JaBieHHe
{AHCNOPTHPYEMOI JKMIKOCTH, a Taloke HU3NKO-MEXaHIHECKHE XapaKTePUCTH-
\# [PYHTOB B 30He Tpy6omnposoaa.

5.5.14. Tpu npoexTHpoBaHiy ONpeAENAIOT pa3Mepsl U riyGuHy 3amoxe-
4 CTAPTOBBIX M IPHEMHBIX LIaXT, KOHCTPYKIMIO CTHIKOBOTO COCAWHEHHS CEK-
:Hii IPOKNIaIbIBAEMBIX TPYOOIPOBOLOB.

5.5.15. KoHCTpYKIHA KpenH CTapTOBOH HIAXThI B MIPOEKTE HOJDKHA pac-
(TUTHIBATBCS HA BOCIPHATHE FOPHOTO ¥ MHPOCTATHYECKOro AaBIIEHMS, a Takke
\CiIHi, BOIHMKAIOWMX PH NIPOJABIHMBAHKK CeKUuH Tpybonposona. B ciyuae
HefOCTATOYHOW HecyHiel CriocoGHOCTH IPYHT2 HEOOXO0ANMO MIpeXyCMaTpHBATh
{nelHANbHBIE CIIOCOOB! TIPOM3BOACTBA paborT.

5.5.16. Ha cBOGORHEIX TEPPUTOPHAX PEKOMEHYETCS NPOEKTHPOBATS
{TapTOBBIA KOTNOBAH IPSAMOYTOJBHOTO OYEPTaHHA C LENbI0 BOZMOXKHOrO yBe-
HYEHHS JTHHBLI MOHTaXKHBIX CeKLMH TpyOorpoBona. B cTecHeHHbIX ycnoBHIX
#1pu ray6use waxthl 6oaee 10 M, Xak NPaBUNO, MPHHUMAIOT KPYFOBOE O4Yep-
TaHHe C MEHAMA&JIBHO BOZMOXHBIMH Pa3MepaMy.

5.5.17. Crioco6Bl COOpYxeHHs CTApTOBBIX M NPUEMHBIX IIAXT (KOTIOBA-
H0B) HA3HAYAIOT B 3aBMCHMOCTH OT HHXXEHEPHO-T€OJJOTHYECKHX YCIOBHH, iIy-
GHHBI 3AI0WEHUS, TIPAMEHSIEMOro 060pyROBaHHA, GOPMB! H Pa3MEpOB CEYEHHs
maxt (KotnoBaHOB). IJpHMEHSIOT cheAyIolIre CIIOCOOBI: ONMYCKHOTO KOAOAUA
/s ToM uMCIIE ¢ HCTIONB30BaHHEM THKCOTPONHOH pybaliuky); ycTpoicTBO orpax-
Ienus 13 6ypoceKyLLMXCs cBaif; 330MBHOE HINTYHTOBOE OTPAXIAEHHE U AP.

5.5.18. Ilpn GectpaHiueHON NMPOKIAAKE KOMMYHRKAUMHA WV 3aUTHBIX
fyTIsipoB MOA KeNe3HOAOPONHEIMH MyTSIMH, TOPOACKAMH MArHCTPAIAMH M B
HENOCPEACTBEHHOMR ONU30CTH OT NeHCTBYIOMMX NOJI3eMHBIX KOMMYHHKaUH, a
TAI0KE TIPH FIPOXOJKE Ha rMyOUHaX MEHee TpeX AHaMeTpPOB OT JIOTKA IIPOKJIAnbl-

832MOl KOMMYHHKAUMH M Ha NMEPBBIX 6 M OT CTApPTOBO# LIAXTHI PEKOMCHIYETCS
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CHIXEHHME CKOPOCTH NMPOXOAKH B Uensx obecrneyeHus TexHuIecKkoi Gesonacy,
CTH.

Texnonozuu 2opu3oHmansHo HanpagNeHHo20 GypeHus u
ynpasnsemozo npoxona

5.5.19. Texmonorua ropU3OHT2IBHO HanpaBieHHoro Oypemmi (TH,
HpexyCMATpHBaeT cleaylomee obopynosanue (puc. 5.11):

- 6ypoBY10 YCTaHOBKY;

- 6ypoBo# HHCTPYMeHT (GypoBast wrranra, Gyposas CONOBKA C aMOPTE:-
TOPOM, PACIUMPHUTEH AJisi PA3HBIX THIIOB IPYHTOB);

- NOKAHHOHHYIO CUCTEMY (Pa3fTHYHbIE 30HAbI, B 3aBHCUMOCTH OT yOHmy
H TOYHOCTH NPOKJIafbIBAEMO#l TPAcCHhl, TOKATOP);

- CMECHTENBHYIO YCTaHOBKY IS IPHTOTOBIEHUS M NOJa4H GEHTOHHTORO

CYCIHEH3UH.
a) 1

o

J

GE‘JD“

Puc. 5.11. Cxema yCTaHOBKM HANPaBACHHEOIO MERKOro Oyperus
a) — GypeHie NHMIOTHON CKBXHMEEL; 6) ~ paclIMpeHue CKBaXHHBI ¥ 06paTHOE DPOTArMBAKHE.
1 ~ ycTaHOBKa HanpasNEHHOro rOpPU3oHTANEHOO Oyperns, 2 — Sypossie nrrasry, 3 - 6ypo-

Bas rojoBKa, 4 — pacHIHPATENb, S- NPOKIAAbIBAEMbIH TPYOOUPOBOL, 6 — CTAPTOBLIN KOTIO-
BaH.

INocne NpoXOAKH NHNOTHON CKBAKHHBI BHIOMPAETCA TN paciimMpHTeNs 3

3aBHCHMOCTH OT NeOJIOTHYECKHX yCIOBHH M AnameTpa Tpybonpososa.
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CkBakMHa JOMKHA pacIIMpATHCS 4O AuameTpa Ha 20-50% (B 3aBUCHMO-

¢TH OT TUNA IPYHTa) Gosblie AHAMeTpPa MPOTATHBaeMOR TpyOsl.

TIporackupanne TpybonpoBosa 3a paciuiHpHTeNneM NPOK3BOAMTCS obpar-

HBIM XOZIOM.

Xapaxrepuctmia ycraHosok I'HB npusegens! B Tabnuue 5.3.

Tabnuna 5.3
Xapaxrepuctnku ycraHosok I'HB
Maxcu- Maxcn- | Cuma Makcn- Mom- | Macca
MasibHbIH MajibHas npo- MankHROt | HOCTB co
Crpana Oupma JiHaMerTp JUTHHA THOK- paznyc JBMra- | 1OTaH-
ckpaxunbl, | Oypenus | ku, T | m3ruba®y- | Tems, | roi, T
MM M poBOii KO- J.C.
JIOHHBI, M

CIIA | «Ditch- 114-1000 | 50-800 |2,2- 21-70 25- 1,3-
Witch»» 31,1 260 | 18,1
«Vermeer 300-1200 | 95-1400 | 4,0- - 20- 0,5-
Navigator» 90,8 400 | 345

5.5.20. Texunonorus 'HB npM NpoeKTHPOBAHUM yJacTKOB GecTpaHLIeH-

HOA MPOKNAAKH MPHMEHACTCA IUIA HANIOPHBIX M CAMOTEYHBIX TpyGOMpOBOAOB,

YCTPOHCTBA 3aIUMTHBIX QYTISpOB IpH Ipokianke kabemne#t, TeruroTpace U raso-

npoBoAoB. B 3aBHCHMOCTH OT NPHHATOIO B IPOEKTE PACYETHONO AMaMerpa M

AMHBI yyacTka OecTpaunieiiHOH NpOKIaJKY BHIOMPAETCss MOAENh YCTaHOBKH

THb.

5.5.21. Texnonoruo ropU3OHTaILHONO HANpPaBJICHHOTO GypeHHs NMpHMe-

HAIOT B 32aBHCHMOCTH OT KOHCTDPYKIHH 6yp030l‘0 HHCTPYMCHTa B PasIHYHbIX

[PYHTOBBIX YCJIOBHUAX, OT NECHAHBIX U MNIMHUCTRIX IPYHTOB 4O CKalbHBIX.

5.5.22. Tpacca NMpOeKTHpYeMOro ydacTka OecTpaHIleHHOH NpPOKIamKH

MoXeT ObITh KPHBOJIMHEHHOIO OYEPTaHUs KaK B IIaHe, TaK U B poduie B mpe-

Aenax JOIYCTUMOro paauyca u3rnba 6ypoBsIX IUTaHT.
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5.5.23. ina rexuosioruu FHB tpeGyercs ycrpoficTBO CTAapTOBBIX M Mpp-
€MHEIX [IPUSMKOB pAacueTHOH eMKOCTH Ans CBOeBpeMeHHOro oTbopa HIOHaco-
cami oTpaboTaHHo#t 6ypoBO# CycleH3MH H TPaHCIIOPTHPOBKH €e Ha pereHepa-
LHIO.

5.5.24. YcrasoBka ynpasnseMoro npokona (ITY) cocTout u3 ciexytouux
y3II0B:
- AOMKpaTHOH CTaHIIMH;

- MaCIIOCTaHIMH C IPHBOJOM OT Kap6opaTopHOro ABMraTels;

- Habopa GypoBOro MHCTPYMeHTa (MHJIOTHbIE ITAHTH, IIAIOTHEIE ION0B-
KM, PacITHPUTENH H AD.);

- CHCTeMBI GecIIpOBOMHO# JIOKAIMH.

uApooMKpaT ¢ ONBIM IITOKOM OCHAHICH TepeIHHM W 3aJHUM YIopa-
mu. KOHCTpyKTHBHOE pelieHue 'MAPOJOMKpaTa MO3BOJIAIOT obecneunTh nepe-
MelIEHHE B NPAMOM M 06paTHOM HanpaB/eHHN IUTAHI H €ro BpalleHue COoBMe-
CTHO C MHJIOTHOM TONOBKOIA.

5.5.25. Ilpu yrmpapnseMoM NPOKONE TPYHT YIIOTHAETCH BOKPYL CKBaX(-
HbI IO/ AEACTBMEM YCHNHMM: Npy BHeApeHuH GypoBOii TONOBKH CO INTAHTaMH,
Ha [OCHEAYIOIEM 3Tane — KOHHYECKOTO PAaCIIKpHTENs.

5.5.26. lnameTp pacmmpHTens npaHumMactcs Ha 20-30% Gomnime mue-
MeTpa HpOKJIAABIBAEMOro 3a HUM Tpy6onpoBoga. IIpHMEHSIOT paCIUMPHTENH
cIenylomuX TUropasmMepoB: 89, 114, 140, 168, 219, 273 1 324 Mm.

XapakTepuCTHKa NPOKONBHBIX yCTaHOBOK I1Y, M3roraBnuBaeMbX ¢Hp-
Mmoit «Ditch Witch» (CI11A), npuBenena s Tabnuue 5.4.

B naweii crpase crnioco6sl ropusoHTaNbHo BanpaslcHHOro GYpEHHA M YNIPABISEMOrO
npokona srenpsiorcs OAO Kopnopauweii "Ipancerpoit”, TorHensno#t accounauueit Poc-

cuH, MocHiDkcTpoeM, MOCHHXIIPOEKTOM H Jp.

5.27. TeXHONOTHA YIPaBISEMOro NPOKOJa NPHMEHAETCA PH MPOKIANKE
HaMopHbBIX Tpy6ONpoBoLoB K GpyTIApOB and kabeneit amuHOM A0 150 M # camo-
Te4HBIX TPY6ONPOBOAOR AHameTpoM A0 400 MM M siuHOM 70 30 M B neckax H

FIHHUCTBIX FpYHTaX.
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Tabmuua 5.4

XapakTepHCTHKa YCTaHOBOK YNPaBJIsfieMOro NpoKosia

g/MEEenb Makcumans- Ycunue Jomana Macca Pasmep

' HbUi AMa- NpeccoBoil | NpPOKIANKH, YCTaHOB- axTH,

i MeTp, MM | crammuh, xH M KH, XT M
P40 325 189 60 510 2,7%x15
! P-80 325 368 150 560 2,7xL5
S

Pasmeph! B nnaHe ¥ KOHCTPYKTHBHO-TEXHOJIOTHYECKHE PEIUEHUA CTapTo-
§biX M IPHEMHBIX KOTJIOBAaHOB (11aXT) MPHHEMAIOTCA B 3aBUCHMOCTH OT IPYHTO-
BbIX YCTOBHIH, DIyGHHB! 3aN0KEHHA, AHameTpa TPY6 M JIHH MX 3BeHbEB. Mi-
{EMATIGHbIC pa3Mepsl B MTaHE CTAPTOBOTG KOTMOBaHA (IAXThI) MPHHHMAIOTCS

27x1,5 M.

5.6. OcHoBHbLIC NPHEIUNL] NTPOCKTHPOBAMKEA FOPOACKHAX NOAZEMHLIX
€OoOpYy:KeHHil, BO3BOAHMBIX 32KPBITHIM crocofom

5.6.1. Tlpu BO3BEICHUH HOL3EMHEBIX COOPYKEHHH 3AKPLITEIM criocoboMm
IPEMEHSIOT CIEHYIOIIME OCHOBHbIE CIOCOBEI pabor:

- TOpHHH - B KpEIKUX M YCTOHUYMBLIX IPYHTaX, a ¢ MCTIOJB30BAHUEM
wopoarcTpuiickoro» Meroaa (HATM) u B rpyHTax cpeaseit u cnaboit ycroii-
YHBOCTH;

- IUTOBOH - B MAIKHX M CnabbIX IpyHTaXx;

- NMPOAABIHBAHUS - MPEMMYILECTBEHHO B HACBIILK, CIOKEHHBIX Y-
JOTHSHHBIMH ¥ OCYLICHHBIMH HECBA3HBIMM IPYHTaMH, a Takke B cnaOpix BOAO-
HACHUIIEHHBIX TPYHTaX, OCYLIEHHBIX BOJOHOHIKEHHEM.

B Hauboliee CIOXHBIX HHXXESHEPHO-TEONIOMHYECKHX, TONOrpadHYECKHX H
TPAOCTPOUTENBEHBIX YCIOBHSIX FOPHBI ¥ 1HTOBOH crocodsl paboT NpUMEHAIOT

B CoYETaHMM CO CTEUMANBHBLIME BUAaMu pabor, ofecreqnBaloiMMK IpeXBapH-

IsHYI0 CTRGHIH3ALMIO MPYHTOBOTO MacCHBa (XMMHUYECKOe 3aKpellIeHHe U 3a-
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MOpaXMBaHUE [PYHTOB, CTPYHHas LEMERTALUS, OllepeXxalolHe 3aUIHTHBIC kpe-
1 H Op.).

5.6.2. [IpoekTupoBaHHE NOAIEMHOIO COOPYXCHHS HOMKHO IPOH3BO-
AWTECH C YUETOM:

- HasHaYeHus CoopykKeHud, 0ObeMHO-NIIAHIMPOBOYHBIX H KOHCTPYKTHBHbIX
PeIUCHHH, ITyOMHBI 3AI0KEHNS;

~ Pe3yNbTaToB ONpE/CNEHHs XapaKTepa nposiBIeH s FOpHOrO JaBieHHs;

- BhIOpaHHOTO crnocoba M TEXHOJOTHH BO3BEACHUA COODPYKEHHS, 4 TAKKe
THANA o6 )enKu;

- HIDKEHEPHO-TEONOrUIECKUX ¥ THAPOreoIOryuecKuX YCNOBHHE,

- TIPOTHO3a YCTOKYMBOCTH M CMCIUECHMA NOPOJ H pacyeTa Harpysok;

- pacdeTa KOHCTPYKituii 0DaenKu ¥ cOOpyKeHH.

Tlpu BEIGOpe KOHCTPYKIUMH U MapaMeTPOB OOJENKH CELYET TAKXKE YUHTH-
BaTh ocobble TpeboBanus K 00NenKaM, CBA3aHHbIE C JOMONHHTENBbHBIMH BO3-
INeHCTBHSMYU Ha Hee HHAMHYECKUX Harpy3oK, arpecCHBHBIX HOA3EMHBIX BOJ,
TaKKe obecreyeHnss BOJO- ¥ raz30M30JAUNH BEIpabOTOK.

5.6.3. PacueTHBIE MO TOHHENbHBIX OOJENOK ¥ BHYTPEHHHX TOA3EM-
HbIX KOHCTPYKUHMH JOJDKHBI COOTBETCTBOBATH YCIOBHAM PaboThl COOPYXCHHH,
TEXHONOTMH MX BO3BENEHMSA, YYUTHIBATh XapaKTep B3aMMONEHCTBHA 3NEMERTOB
KOHCTPYKILHH MeXAY coBoH U ¢ OKpYXarollUM IPYHTOM, OTBEYaTh Pa3MH4HBM
PACYETHHIM CHTYaUMAM, BKAIOYAIOILKM BO3MONKHBIE JUIA OT/IEABHEIX 2IEMEHTOB
HJIY BCEro COOPYIKEHHS B LIEIOM He0.1aroNpHATHRIE COYSTAHHS Harpy3oK H BO3-
NEHCTBUI, KOTOpHIE MOTYT AefiCTBOBATHL NPH CTPOMTENBCTBE M IKCILUTyATALHH
TOHHENA.

5.6.4. PacueTHBIMH MOIENAMH JUIa ONpENENICHHA BHYTPEHHMX ycunmii 8
obncnke AOMKHB CHYXUTh MOIENH C 3a1a8HHOM Harpy3Koii, oCHOBaHHbIE Ha N10-
JIOXKEHUAX CTPOUTENHHON MEXaHUKH, MM MOICNH, OCHOBAaHHbIE HA TOJOXKEHHAX

MEXaHHKH CInomHoH cpeabl. [Ipy pacdyeTax Ha 3amaHHbBIC HArpy3K crefyer
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(WTHIBATS OTIOP IPYHTOBOIO MacCHBa, 33 UCKIIIOYEHHEM CIlyyaes HeycToiyu-
giX BONOHACHIIEHHBIX TPYHTOB.

5.6.5. Pacuers! TOHHENBHLIX OGNENOK CNEAYET MPOU3BOMUTE ¢ YUETOM
peMHEAHbIX NeOPMaLIMOHHBIX CBOHCTB MaTEpPHANOB KOHCTPYKUMI H IPYHTOB
3CO0TBETCTBHH C ACHCTBYIOIMMH CTPOHTEILHBIMM HOPMaMH, IPHMEHAS METON
{0CTIENOBATENBHOTO 3arpY)KeHUR KOHCTPYKIIMM O NpefiensHoro cocrosHus, Ha
1epBBIX CTAUAX MPOEKTHPOBaHMS NOMYCKAeTcad ONMpeleNieHne YCHIui B 3ne-
¥HTaX KOHCTPYKLMM Ha OCHOBE JMHEHHBIX 3aBHCHMOCTEH MEXJZY Hanpske-
AHIMH K JeOpMANsMH.

5.6.6. Harpy3xu u BO3AEHCTBHA 10 NPOAODKUTENBHOCTH HX ACHCTBHA Ha
MHCTPYKITHH cNemyeT noapasieniars cornacHo CHull 2.01.07-85* Ha noctosu-
ysie B BpeMeHHbIe (JUIMTeNbHbIe, KPATKOBPEMEHHbIE U 0CODBIE).

I1pu 3ToM crenyeT pa3nuyars:

2) OCHOBHBIE COYETAHHS Harpy30K, COCTOSLIME U3 ITOCTOAHHBIX, JUTHTE/b-
i5IX H KpaTKOBPEMEHHBIX;

6) ocobble COUETaHHUA HATPY30K, COCTOALINE U3 IOCTOSHHBIX, ANMTENbHEIX,
HKOTOPBIX KPATKOBPEMEHHBIX M OHOH 13 OCOOBIX Harpy3oK.

5.6.7. K nocTOsHHBIM Harpy3KaM cliefyeT OTHOCHTD:

a) TOpHOE JaBJICHHE HITY BEC HACHITHOIO IPYHTA;

6) rupocTaTHYeCKOe JaBAeHKE;

B) cOGCTBEHHBIH BEC KOHCTPYKUMI;

r) BeC 3ZaHUH M COODYXEHMH, HaXOMAUMXCS B 30HaX MX BO3REHCTBHS Ha
OI3eMHYHO KOHCTPYKIMIO,

1) COXPaHSFOLLHECS YCHIIUS OT IPeABAPHTENBHOTO 00XaTHs O6/IENKH.

5.6.8. K nmutenpHbIM Harpy3KaM U BO3AEHCTBHAM Clie/lyeT OTHOCHTE: CH-
'8 MOpO3HOTO ITy4YeHHMs; BeC CTAMOHApPHOTO 00OpYXOBaHMA; TeMIEpaTypHbIe
“MMaTHYeCKHe BO3NEHCTBHA; BO3JAEHCTBHS ycafiku M nonsyyectH OertoHa H

“D¥rue, yrazanusie 8 CHull 2.01.07-85*.
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5.6.9. K kpaTkoBpeMEHHBIM CNEZlyeT OTHOCHTb HArpy3KH W BO3ZEHCTBHy
OT BHYTPUTOHHENLHOTO H Ha3eMHOTO TPAHCIOPTa, & TAK)KE Harpy3KH U BO3Jef-
CTBHA B NPOLIECCe BO3BEAEHHS COOPY)KEHHA: OT HarHeTaHHsA pacTBOpa 3a 06en-
KYy; OT YCHJIHIf, BO3HHKAIOLIMX NPH TPAHCHOPTHPOBKE, II04a4€ H MOHTAaXeE e
MeHTOB COOpHBIX 00/ENOK; OT Beca H BO3LEHCTBHS NPOXOAYECKOTO M IPYroro
CTpoHTeNBHOTC 0OOPYROBaHHS H Ap.

5.6.10. K ocobbiM Harpy3kaM clieflyeT OTHOCHTP CeHCMHYECKHE H B3PHS-
HbI€ BO3JEHCTBHA, a TaKKe 0cobble Harpy3k, ykasauusie B CHuIT 2.01.07-85*,
KOTOphle MOI'YT HMETH OTHOIIEHHE K IIPOEKTHPYEMOMY TOHHEINO.

5.6.11. IloazeMuple HecylHe KOHCTPYKLHH CHEXyeT pacCYMTHIBA1L Mo
npefenBHBIM COCTOAHHAM nepBo#t u Bropoit rpynmn (TOCT 27751-88).

5.6.12. Pacuersl mo mpenenbHBIM COCTOSHMAM MNeEpBOH IPYNOH 0083
TeAbHBl JJIA BCEX KOHCTPYKUMH H MX CAEAYET MPOH3BOIUTH Ha OCHOBHEE
ocoOble COYETaHHd Harpy30K C MCIIONB30BAHHEM DaCUCTHHIX 3HAYCHHH Xapak-
TEPUCTHK MATEPHANIOB, ITPYHTOB, HaIPY30K € Y4ETOM KO (PHIIHEHTOB HACKH0-
CTH.

5.6.13. Pacdersl no mpejesibHBIM COCTOSHHAM BTODOH I'PYIUIBI CHEAYeT
TIPOH3BOANTH Ha OCHOBHbIE COYETAHMA HATPY30K C MCIIONB30BAHHEM HOPMATHB-
HBIX MX 3Ha4YCHHH, HOPMAaTUBHBIX 3HAYCHMM XaPAKTEPUCTHK MaTEepHaNos K
TPYHTOB ¥ K03(DHIMEHTOB yCnoBuit paboTH KOHCTPYKIMH, HPeXyCMaTpUBac-
MBEIX COOTBETCTBYIOMIHMY HOPMAMH NPOSKTHPOBAHYA.

[IpuMeyanue: Pacuers: xenez00eTOHKEIX KOHCTPYKIMIX IO mpeent-
HBIM COCTOSHHMAM BTOPOH IPYNITH! JOMYCKAETCA HE NPOU3BOAUTD, €CIH PaKTH-
KoOif MX MPUMECHEHHS WIM ONBITHOM NPOBEPKOH YCTaHOBJIEHO, YTO BENHYMHA
PacKpHITHS TPEIMH B HUX HE NPEBHINIAET HPEAEeTbHO HOMYCTHMBIX BEIHUHH #
JKECTKOCTE KOHCTPYKUHA B CTaJHH 3KCILUTyaTallMK JOCTaTO4Ha.

5.6.14. HopMaTtuBHbIe Harpy3KkH OT NOPHOTO JaBJIeHHA CIEAYET HasHayath
B 3aBUCHMOCTH OT Pa3MepOB BbIpaGOTKH, FITyOHHBI 3aN0XKeHUs TOHHENs, Qu3H-

KO-MEXaHHYECKHX CBOHCTB M CTPYKTYPHO-TEKTOHHYCCKHX XapPAKTEPHUCTHK (B
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4pBy10 OHEpellb, TPEIIMHOBATOCTH) MAaccuBa, ero OOBOJHEHHOCTH, a TaKKe
-0co60B mpousBoAcTBa pabot. IlpH 2TOM cnenyeT YYUTHIBATH JAHHEIE, TONY-
wHHBlE [PH CTPOUTENHCTBE TOHHENEH B aHANOTMYHBIX  HHIKEHEDHO-
<0T0THYECKHX YCIOBHAX.

[ins npenBapuTeNbLHBIX PacyeToB OOJENOK Ha 33/jaHHblEe HArpy3KW BEpTH-
x1bHbie H TOPH3OHTAIBHBIE HAIPY3KH OT MOPHOrO JABICHHS B YCIOBHIX CBO-
-oofpasoBaHms cClefyeT MPUHEMATL OT Beca IPYHTa, 3aiUIIOYEHHOTO B IIPO-
(PAHCTBE, OTPAHHYEHHOM KOHTYPOM CBOAAZ H IUIOCKOCTSMH 00 pylleHus, a B
T7yHTaX, B KOTOPHIX CBOA000pa3oBaHHe HEBO3MOXKHO, - OT [aBIeHUa BCeH Ton-
[ [PYHTOR HaJi COOPYKEHUEM.

5.6.15. KosdduumenT HafieKHOCTH N0 HarpysKe Yy ciefyeT IPUHUMATE B
(0TBETCTBHH ¢ Tabamuel 5.5.

5.6.16. Koabdupenr coueTauuii Harpy3ok HeoOXOAMMO NPUHHAMATEH B
worsercTByH co CHUIT 2.01.07-85%.

5.6.17. KoapbHIHEHT HaReHHOCTH O OTBETCTBEHHOCTH HAJUIEKHET NIpH-
#IMaTh B 3aBHCHMOCTHM OT YPOBHS OTBeTCIBCHHOCTH coopyxeHus (I'OCT
27751-88).

5.6.18. IlpoBepKy NpOYHOCTH CeveHHH OGETOHHBIX H Kene300eTOHHLIX
MEMEHTOR CileyeT IIPOU3BOJMTE B coorBercruu co CHull 52-01-2003 ¢ Bee-
JetHeM TOTMONHATENBHEIX K03 dunenToB yCNoBUi paboT ¥., y4HTHIBAIOIIMX:

- OTKNIOHEHHE MPUHATOH pacyeTHOH MOIENH OT peanbHAIX YCHOBHH paboTh
wHonuTHOH GetoHHOM obnenxu -y, = 0,9;

- oTKIIOHeHHe (axTHYeckod paboThl CTBIKOB COOPHOM 00neNKH OT Mpexy-
MOTPEHHBIX HpoeKTOM - .= 0,9;

- NOHMXKeHHe npoyHocTy OeToHa B 06/1enkax 6e3 Hapy)KHOH T'HAPOU30NS-
M Ha 0GBOJIHEHHRIX y4acTkax - ¥, =0.,9.

5.6.19. HopMmaTHBHBIE M pacueTHBle 3HAaYEHUs XapaKTepPHCTHK MarepHha-
08 CiefyeT MPHHUMATE [0 HOPMaM [POEKTHPOBAHWUA KOHCTPYKUHH M3 COOT-

RTCTBYIOIUMX MATEPHAIIOB.
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Koadduumentsl HanexHOCTH 1O Harpyske v,

Busst Harpysox

ITocmoannvie nazpysxu
Bepruxanbhan o Beca Bee#t TONUWM [PYHTOB Haji TOHHENEM:
- B IPUPOJHOM 3a/IeraHUH
- HaChIITHEIE
BeprukanpHan or FopHOro JABAEHUS NpU c8oR006pazoBa-
HUH IS TPYHTOB:
- CKabHbIX
- IIUHHCTBIX
- IECKOB H KPYIMHOOBTOMOYHbIX
Beprukanphas oT JaBleHUA rPYHTa NPH BRIBAJAX
TopusoHTanbHas OT gaBileAxs TPyHTa
['unpocTaraveckoe naBneHue
Co6cTBeHHbIi BeC KOHCTPYKIWMi:
- cOOpHEIX HKeNe300eTOHHBIX
- MOHOJIUTHBIX 6ETOHHBIX
- METAIINYECKUX
- H30JUILIHOHHBIX, BRIDAaBHUBAOIIAX, OTACHOYHEIX CROCB
Hnumenvuvie Hazpysxu
Bec cTauposapHore o60py zoBaHmA
TeMneparypHhie KTMMaTHYeCKye BO3HEHCTBAL
Cuntel MOPO3HOIO ITyYeHuUs
BeprukanpHas Harpy3ka OT MOCTOBBIX M [TOABECHBIX KPAaHOB

BosgeiicTBure ycanku u nonsydectn 6eTona

Taﬁnmla ) 5

1,1
115

L6
1,5
14
1.8

1,2(0,7)

1,1(0,9)

1,1(0,9)

1,2(0,8)
1,05
1,3

1,05
1,1
1,5
1,1

1,1(0,9)

TIpuMeyaHu e 3Ha9eHHA KoPPULUMeHTa HaleXkHOCTH IO HATPY3KS,

yKalaHHble B CKOOKaX, NPAHMUMAIOT B CIIy4Yae, KOrja yMeHpleHye Ha-

IPY3KH NPUBOAHT K HEBLINOAHOMY 3arpyKEHHIO 06 AenKu
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6. 3amMrTa OT nNoA3eMHLIX BOJ
6.1. Jpenaskubie cHCTEMBE

6.1.1. [iperaxn noapasnensiotr Ha obumue, obecneynBalomue NOHWNKe-
gHe YPOBHA NMOA3EMHBIX BOJ HA TEPPHTOPHH MHUKpOpaiioHa (puc. 6.1)} H MecT-
guie, CIIyXaUIME JUIA 3aiIMThl OT MOATONNICHAS TOJ3EMHLIME BOJAMH OTAEIb-
mix coopyxennil. K obwmnm apeHaxaM otHocsTes: ronosuoii, Geperosoii, or-
¢e4HOH M CHCTEMATHYECKHil; K MECTHBIM APCHAXaM: KONBLCBOMH, [PHCTEHHbIH

H L1aCTOBBIM.

[lo KOHCTPYKTHBHBIM [pU3HAKAM APEHAXH [OAPA3NEIAIOT HA: FOPHIOH-

TalbHBIC, BEPTHKANBHbIC, KOMGHHHPOB&HHLIC H cnenyanbHble.

6)

o

‘ i
tLt

1 ( /

{ i 1

JpeHnpyemas TEppHTOpUA *_ Jipenupyeman Teppropis

L _ Pocwpyewsnrepperopws | || L fipewspyewan repprropns

1 t

Puc. 6.1. Cxemsl spenaxa: a) rofiosHoro; 6) cucTeMaTH4ecKkoro

2

1
{

| ~ moa3emHsle coopykenns; 2 - ApeHsl; 3 — BOAOCTOUHbIN KOAREKTOP

Topuzonmansnste openancu
6.1.2. OrkpsiThle ApeHsl - KaHaBKH H JIOTKH, H 3aKpbiThie GecTpyGuarnie
IpeHbl yCTPaKBAIOT A/ HEMPOAOIDKUTENLHOR JKCIUIyaTallii Ha MEPUOA 1poBe-

JeHUA CTPOHTENLHBIX PaboT.



HauGonblluee pacnpocTpaHeHUe MONYYHIH TpyGyaTsle MPEHEBI, YKIu-
BAEMEle B HHKHEH JaCTH APCHAXKHBIX TPaHUIeH, 3anONHEHHBIX (RIBTPYIOMHY
MaTepHanomM,

6.1.3. B Tpy6yaThiX EpeHaXaX HCNONB3YIOT CHENYIOUIHE PA3HOBHAHOCTH
Tpy6: acbectolieMenTHbIe, GETOHHEIE U KENE300eTOHHEIE, YyTyHHRIE, Kepamy-
yeckue, TuiacTMaccoBbie, TpySOdIIBTPH #3 NOPHCTOro GeTOHA HA MIIOTHBIX 32-
HONHUTENAX, TPYOOPHIBTPE! H3 NOPHCTOTO NONHMepOEToHa | JAp.

Marepuan Tpy® Ha3Ha4alOT B 3aBHCHMOCTH OT CTENECHH AarpecCHBHOCTH
TIOA3EMHBIX BOA M NPOYHOCTH MaTepHana C y4eToM ITyOHHbl MX 3aN0XKEHHS.

[nybuna 3anoxesus tpy6 us nopucroro noiumepOeToHa orpaHudes:
5 M. Tpy6ml u3 nopucroro 6€ToHA Ha IUTOTHBIX 3aMOJHUTENAX YKIAJBIBAIT Ha
ryGuny ceenue 8 M. I'yOHHa 3a10XkeHns achecToLEeMeHTHRBIX TPY onpeens-
€TCS pacYeToM, a NOJHBHHAMUIOPUIHEIX TpY6 HasHaYaeTcs C y4eTOM TOMIHHN
HX CTeHOK. beTonHble, xene3obeToHHBle H acbecTOBbIS TPyOBl MpHMeEHSOT
TOJIBKO B HEArPECCHBHBIX N0 OTHOLIEHHIO K GETOHY cpeax.

B tabmuue 6.1 npuBefeHs! XapaKTePUCTHKH HEKOTOPEIX Pa3HOBHANOCTeH
ApeHaKHEIX TPY6.

6.1.4. Jlperaxnsle TpyOLl H3 MiacTMace, MOMy4YMBIIHE B HACTOSIIEE Bpe-
Msl IIMpOKOE HPYMeHEHYe, H3IOTaBIMBAIOT U3 IIONMITHIICH2 HU3KOro NARMEHH
(IIOHI) # nomasuurwmotopuaa (TIBX) ¢ KpyrAEIMH OTBEPCTHSMH JHAMETPOM
2o 4 MM H LENEBHIHEIME — ITHPUHO 0,8-1,5 MM,

6.1.5. IIna GpuABTPOBBIX HOKPHITHHR BOKPYr TPYO HMCNONB3YIOT HECyaHo-
rpaBuiinbie o6CBINKH, 06epTKH M3 MCKYCCTBEHHBIX BOJOKHUCTBIX MATepHANoB
(reoTexcTuib), OOMOTKH M3 HETKaHOTO PYJIOHHOIO MaTepHana, a TakKe Jpe-
HaXHble KOMIO3HLHOHHBIE MaTepHalst — TE€OKOMITO3HTHI.

Hns npeHaxHBIX TpyO, 0OMOTaHHBIX PYNOHHBIM (QHUABTPYIOUMM MaTe-
pHanoM € NEepexJIECTOM CJI0eB, yCTPauBalOT NECYAHO-rPaBHHUHYIO [MOANOTOBKY

(nomywky) Tonumuoii He MeHee 100 MM. Ecnu B OCHOBAHMH 3a7I€raioT ecys-
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gote TPYHTEL, TO lomyckaeTcs YKiIaaKka Tpy6 Ha CHIaHHPOBAHHOE ECTECTBEHHOE

(CHOBZHHE.
Tabnuua 6.1
Venosustit | Jomyctumas | ITpumenenue B
Tunss gpenaxubix Tpy6 | npoxoa, rmyOuna | arpeccuMBHBIX
MM 3aNI0XKEHuA, M | TOA3EMHEIX BOAAX
AcbecToueMenTHbIE
jesanioprsie (TOCT 1839-80) 100-300 2,6-3,5 He nonyckaercs
sanopuste ('OCT 539-80) 100-300 6,6-16,9
serounsie (TOCT 20054-82) 150-400 3,6-4,1 He nonyckaercs
Yyrysseie

sanoprble (TOCT 9583-75) 150-300 no 18 Homyckaercst

Kepamuueckue
wrammsauponnsie (TOCT 286- | 150-300 477-7,3 Jomyckaercs
9 150-250 2,635
PeHAKHBIE

Tpy60bmisTph 50 5,0 - 6e3

obChinKu
13 nopucToro 6eToxa 150-500 08,0 —c He pomyckaercs
06CHINKOK

IInacTuxoBsle
NOTH3TIIEHOBBIE 50-250 10 3,0
18 HeILTACTHOHIIMPOBaHHOTO 50-280 [0 6,0 Jlonyckaercs
roprHMxopuaa (FOCT
31613-2000)

O6CHINKY TIPH3MBI U3 pa3IeTHTENBHBIX CI0EB NeCcYaHO-TPaBUiHOro Mare-

PHara HA3HAYAKOT K3 YCIOBHs He3aHNWBaHUSA TPYObl U UCKIICUEHHUS Cy(do3uu

‘PyHra.

®unsTpoBbIe NOKPHITHS BOKPYT TPYG M3 MUHEPAIBHBIX BOJOKHUCTBIX Ma-~

*PUANOB BHINMOJIHAIOT M3 cTekyoxonctoB BBT, BBK (4 cnos), #3 cTeknoTkaHeit

BM-1 (1pa cnos), CCTI-6 u CC-1 (oauH cioif) B codeTaHun ¢ 06CHINKOH 13
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HECOPTHPOBAHHLIX NMECYAHHX TPYHTOB Gonee BOXONPOHMIIAEMEIX, YEM IpeHy.
pyeMBIe [PYHTEL,

6.1.6. Jlns oGecneuenns anurensHol pabotsl GUIBTPOB APEHAKHEIX TPYE
HCMONL3YIOT FEOTEKCTHILHEIE MaTepHankl (BOJOMPOHHIACMBIE TKAHCBHE, He
TKAHEBLIC, BA3AHBIC ¥ KOMITO3HIHOHHBIE NONOTHA H3 CHHTETHYECKHX BOJIOKOH),
KOTOPHIE IIPH BLICOKOH MIOTHOCTH K QUILTPALHOHHOM CrIOCOGHOCTH 0becneyy-
BAIOT B HAHMMEHbIIeH CTENEeHH 3aUTHBaHHE APEHAKHBIX TPYO.

leoTekcTwib BLIMOIHAET TPH YHKIMH B MacCHBe TPYHTa — CeMNapaiHio,
(HIBTPALMIO M apMHPOBAHHE.

W3 pocouiickix MarepHamoB, HONYYHMBINMX MIHPOKOE IUPHMEHEHHE B HOM3ENEOM
CTPOHTENCTBE, CEAyeT OTMETHTh ROPHHT, paspaborammntii BHUMCrpotfinomumepom »
Pocrokunckoit ¢abpuxoll HeTkanbx MatepmanoB (r. Mocksa); u3 sapy6exunix — Geolon
romnannckoll gupmut Nicolon, Heidelberger Vlies uemeuxolt ¢upmsl Gebruder Friednich,

Bidim ¢panny3ckeii ¢upmsr Rhone-Poulenc, Polyfelt ascrpmiickoit dmpmut Polyfelt n apy-
rHe.

6.1.7. Jipesa(Hulil KOMIO3UIMOHHELH MaTepral (Te€OKOMIIO3HAT) BKILOYS-
€T JiBa JJIEMEHTa — TPEXMEPHOE IUIaCTHKOBOE OCHOBaHHE (NIDOBOAHUK BIACH) H
reoTexcTIIBHEIH GuneTp. [locnenduit mpomyckaet BOAY B [UIACTMKOBOE OCHO-
BaHHE, 3aJIPXKUBas IpH 3TOM JacTHIH TPYHTA.

Hambonninee pacmpocTpaHenue RONYWNIH APEHAXHbIE Marcpdams: Delta Drin
(T'epmanms), Enkadrain (Huaepnaaast), GSE Hyper Net (Tepmaums), J-Drain (CIIA), Poly-
felt (Ascrpus), Terram Drain (AHrins) 4 gpyrue.

6.1.8. TIpu CHOXHBIX FEOJIOTHYSCKHUX M FHAPOreONOrHYECKUX YCIOBMAX ¢
HANMYHEM BOJOHOCHBIX IUIACTOB GONMBLIOH MOLIHOCTH M IIPH CIAOHCTOM HX
CTPOCHHH, a TaKKe MpH HATHYMH HATNOPHBIX NOA3EMHBIX BOJ CleyeT ycrpau-
BaTh NOJ ITOAOMIBOH MOA3EMHOTO COOPYIKEHHA IUTAaCTOBBIE ApeHaxu (puc. 6.2).

TInacToBhiil ApeHaX 3aLIMILAET COOPYKEHHE KaK OT rPABHTALMOHHON BO-
Asl, TaK H OT KanunApHo# Bnard. Taxod ApeHaX yCTpamBalOT B CnaGonpoHs:

HAEMBIX FPYHTaX, rie TpyOuaThie W Apyrue nHHeHHble KOHCTPYKIMH Manod(-
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JeKTHBHbL. Boza u3 miacroBoro ApcHaxa OTBOAMTCA NO TpyOdarteiM u Oec-
1py6HaTBIM IpeHaM, JIOTKAM W KaHABKaM.

Tlon coopyxeHHAMH MIACTOBBIR APEH@X BHINONHAIOT OAHOCAOHHBIM HIH
ByxCAoHHEIM. OQHOCNOWHBIN ApeHak u3 WEOHA HIM IPaBUs YKIaZbIBalOT Ha
cKUIBHBIC MM MONYCKANbHBIE TPELMHOBAThHIC IPyHTHL. JByXChoiiHbili Apenax
SHOONIHAIOT B NBUIEBATHIX M MENKUX IECKaX M NIMHUCTBIX IpyHTax. Bepxuuit
¢10f OTCHINAeTCs M3 LICOHA MM M3 rpaBud MHHHUMAabHON TOMUMEB! 150 MM.
KpynHOCTE ieGHs MIM TpaBUs PeKOMEHAYeTCH npHHMMaTs 3-20 MM npa Ko3g-
guuuente HeogHopoAHOcTH 5. CoaepiaHue IITHHACTBIX HIIM NbUIEBAThIX Yac-
THI[ He AOIKHO ObITh Gonee 3 %. Huxuuii cnoii oTceinaerca U3 necka cpenHeii

KPYAHOCTH ¢ MMHHMAIBHO# TONIKHOH cnosa 100 Mm.

—T — A— 1 4 4 Fp—
NN NN R,
1

E— —— T .
S e .

= {1 3
2| j::;__
\< 1 s
300 i /u_oo
',‘: /! {“—“ g

100

\ . el "’

i=0.01

Puc. 6.2. Cxema nnacToBoro speHaxa
| - ypoBeHb MOA3eMHBIX BOK; 2 — NOA3EMHOE COOPYXeHHE; 3 — MpUCTEHHbII
ApeHaxc; 4 ~ frecuanbiid CHOH; 5 — 3aMTHOE NOKPLITHE Webenoutoro cios; 6 —

necqyaHo-rpaprifnbtii Wiu webeHouHslit cnoif; 7 - Tpyba
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6.1.9. TlpucTenHsli ApeHax mpefcTaiseT coBON BepTUKANBHBIH Cloj
H3 MPOHHUAeMOro MaTepHana, yCTPaHWBaeMbli ¢ HAPYXKHOW CTOPOHBI 3army6-
TIEHHOTO COOPYXEHH, H BRIBOAKTCA HAa OTMETKY BBIIE MAKCHMANLHOTO YPOBHS

vomeMHex Boa Ha 0,3 M. IIpucTeHHsIi apenax MPOKNAIBIBAETCA NO KOHTYpY
30aHuA C Hapy>KHOM CTOPOHBI (prC. 6.3).

NL

T ampoH30NIsIEA

/Amm@m
Jpenns o BCH 3595

NN

3| =

= d j BeToHHAs [OATOTOBK
Vi e
Wk VAT AT VTN

l‘ ~ /e e e TN "'v d
? | ¢ TSI ST IS TRI NI NI SII SIS

KX
ﬁ

Ile WpOBAHHAA MOMHBHHII-
xnopumsas Tpyba d = 160x7,7 -
2
3
4
-5

Tecok (vamoTauTs 10 K = 0.98)

Puc. 6.3. CxeMa NPHCTEHHOrO ApeHaxa ¢ MpHMeHeHueM
TNOHMBAHHIDUIOPHINBIX TPYO 1 ApeBakHO# obonodxku «Ipewus»

1 - mecok Ky > 5 m/cex; 2 - IOPHHT WM MHHEDANbHO-BONOKHHCTBIE Matepual 00
OCT 33-10-73; 3 - rpauutHbl# meSens pasmepom 3-10 mm; 4 - Betor B15; 5 - rparumait
meSenb, BTpaMGOBaHHLLA B IPYHT

6.1.10. KOHCTpYKUHH MNACTOBBIX ¥ NPHCTEHHBX ApeHaXeR A3 TIacTMace
B COYETAHWM C TeOTEKCTHIBHBIMHA MaTepHalaMH SBLLIOTCS Hambonee adex-
TUBHBIMU.

[IpuMepoM cOBpPEMEHHOTO THITA KOHCTPYKUMH HPHCTEHHOIO NpeHAXE ¢
UpHMEHEHHEM TONMMEDPHBIX (HUNBTPYIOMMX MaTepPHANOB SBIAOTCS 06ONOIKE
«/Ipenusy». OGonouxa «JlpeHus» COCTOMT U3 ABYX CIOEB: IHCTOB CIIELHATHHO"

ro HpOCbHJm W3 NOJIAMEPHOro MaTepHaiia (HOHPBTPUIQH&, MONXIIPOIIHNeHa, o
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AVNBUHWXIOPAR) UM HETKAHOrO re0TEeKCTUbHOIO MaTepuana, CKpenseHHbIX
MeXay coboli ¢ MOMOLLbI0 CBapKM WM BOAOCTOMKOrO Kiesi. JINCTbl 060104KM
«[lpeHn3» CoeauHATCA APYr C APYroM BHax/ecT. TeXHO/0rna nNpUMeHeHUs
[JaHHoro maTepuana ykasaHa B VHcTpykumn BCH 35-95.

6.1.11. [peHaxHaa cuctema Delta Hemeukon cmpmbl Dorken npepctas-
/et cO60N OfAHO-, ABYX- M TPEXC/OMHYH KOHCTPYKLMIO, B COCTaBe KOTOPOWA
MMEETCH BbICOKOMPOYHOE MOMN3ITUMNEHOBOE MOMNOTHO C OTPOPMOBAHHBIMU OK-

pyribivmn wunamum (puc. 6.4).

Puc. 6.4. TIpUCTEHHbIA N TOPU3OHTaNbHbLIA NNACTOBLIA APEeHaX C Npume-
HeHuem cuctem Delta

1- cTeHa 3 GETOHHBIX G/I0KOB; 2 - FOPU30HTA/IbHasA TMAPOU30NALMOHHAA MeMbpaHa; 3 - Ha-
Py)KHes TMAPOM30/IALMOHHAsA MeMbpaHa CTeH; 4 - NiacToBbIV ApeHaX Mo GETOHHON MOAro-
TOBKE, BbIMO/IEHHHbINA 13 nonoTHa Delta MS nnam Delta MS-20; 5 - NpUCTEHHbIV APEHaX, Bbl-
nosHeHHbIA 13 nonoTHa Delta-Geo-Drain TR win Delta-Drain; a - gpeHakHoe nonoTHO, b -
bTPYHOLLS MeMOpaHa 13 reoTeKCTunS; 6 - NeptiopUpPoBaHHbIe APeHaXKHbIe TPy6bI MO Me-
PUVETDY COOPYXKEHUSI; 7 - 3acbinKa rpaBuem; 8 - rpyHT 06paTHOW 3ackinku; 9 - npoduib
KPEryieHvst BepXHeli KPOMKM ApeHaXkHoro nonoTHa; 10 - MeTannnyeckas ceTka; 11 - Tenno-
VBOFLWA M0 FMAPOU30NALMM LIOKONS; 12 - MOBEPXHOCTL Nona
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B OXHOCTOMHBIX KOHCTPYKLHMAX MpH TonmuuKe nonotaa 8 MM (Delta-Ms,
% 20 MM (Delta-MS-20) BoaomnporyckHas criocOGHOCT COCTaBIISET COOTBETCT.
BeHHO 5,0 1 10,0 n/M-c, 9TO 3HaYUTENBHO BBILLE, Y€M Y KIACCHYECKHX IPEHax.
HBIX CUCTEM.

B 1BYXCIOWHBIX KOHCTPYKHIHMSAX HCHONB3YIOT (UIBTPYIOUIYIO IeoTex-
CTUNBHYIO MeMOpaHy n3 nomunponmteHa (Delta-Drain, Delta-Geo-Drain TP)
OrmuunTenbHOM ocobeHHoCThIO cHeTeMbl Delta-Drain siBaseTcs KOHCTPYKIg
C IByXCTOPOHHHM PAacIojioXeHHeM KaHAIOB ¢ OT()OPMOBAHHBIMH LIKIAMH, Ko-
Topas 00eCHeYNBAET OJHOBPEMEHHO OTBOA BONBI M BEHTHIIALMIO MOI3EMHO)
CTEHBL.

Tpexcnoiinas cucrema Delta-Geo-Drain cocTouT u3 npoduianpoBanHore
NONOTHA ¥ TeOTEKCTWIA M HMEET CKONb3slNylo MeMOpaHy M3 JIHCTOBOTO No-
aTHIeHa, Jta MeMOpaHa, co3faBas HOTIONHUTENBHYIO H3OJSILMIO CTeHbI, ofec-
MEYHBAET TAIOKE COXPAaHHOCTh JPEHAXHOH CHCTEMBI B LENOM IIPH BO3MOXHO!
ocajike rpyHTa 06paTHOM 3aChIIIKH.

6.1.12. Cucrema BHyTpeHHero IutacTukoBoro apeHaxa Delta (puc. 6.5)
YCTPaUBaeTCs 10 CTEHaM Y JHHIY (I0y) 3aIUMINAEMOro MOA3EMHOTO NOMeLLe-
HHS [IpY PEMOHTE MIIH PEKOHCTPYKLMY 3JaHUA, @ TAKKe B IPOLECCe BO3BEIEHHA
HOBBIX COOPYXEHUH.

B 3aBHCHMOCTH OT THIa OTAENOYHAIX MOKPBITHH MOIYT GBITh peanu3ons:-
HBbl JBa BapuaHTa. IlepBhlil BapUaHT — HCIONB30BAaHME JPEHAKHOTO I0JI0TH
Delta-MS B coueTaHHH C OUMHKOBAHHOH INTYKATYPHOH CETKOHM, BTODOH BapH:
aHT - YCTaHOBKa JApeHaxkHoro rnonotHa Delta PT ¢ HaBapeHHOW nomumepHoi
CEeTKOH.

C6op BOABI M3 CHCTEMbl BHYTPEHHETO [peHaXa OCYLIECTBIAETCS B Cle-
unanbHo o6opynoBaHHOM npusMke. [loctymnesue ApeHaXHOH BOjs! B fpH-
SMOK OCYLUECTBJISETCA [0 APEHAXHOMY JIOTKY, Yepe3 APEHaXHYH TpyOy Wi

HENOCPEACTBEHHO Yepe3 BOSJIylHHLIfl 3a30p B AHUUIC C APEHAXHEIM [ONOTHOY-
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YpaneHvie Bofbl U3 NpUAMKa OCYLLLECTB/AETCA HACOCOM C NOMJJAaBKOM, KOTOprVI

nepekaymeaeT BOAY B CUCTEMY KaHansaunn.

Puc. 6.5. BHYTpeHHWIA ApeHaX nona U CTeH COOPYXXEHUS C MPUMEHEHMEM
cuctem Delta

1- KMpPNNYHas KNajKa CTeH; 2 - )Xene306eTOHHas MAnTa OCHOBaHWS; 3 - CTPOUTESbHbIE LLBbI
MBO3MOXHbIE TPELLWHbI B MINTE OCHOBaHWS; 4 - M/IAaCTOBbIA APeHaXK Mo 6ETOHHOI NoAroToB-
K, BbIMO/HEHHbIV 13 nonoTHa Delta MS wnmn Delta MS-20; 5 - nepthopypoBaHHbIe LpeHax-
HbE TPYBbI MO MEPUMETPY CTEH; 6 - GETOH MOAa C apMaTypHOIA CETKOW; 7- MPUCTEHHBINA Ape-
HBXK C BHYTPEHHEN CTOPOHbI CTEH, BbINOMHEHHbIA M3 nonoTHa Delta PT; 8 - crneunanbHbli
npodwib MO MEPUMETPY Nosia U NOTO/KA B MecTax KpenaeHws nonotHa Delta PT; 9 - wiTyka-
TypKa cTeH; 10 - cuctema «HXEKTO» MO NEPUMETPY NPUMbIKaHWUS OCHOBaHUSA U cTeH; 11 -
creLvarnsHas 06paboTka MoBepXHOCTM nona; 12 - Hacoc

6.1.13. JlyueBble ApeHaXWU yCTpaMBalOT B Hanbosiee MPOHULAEMBIX TPYH-
Tax (neckax, cyrnecax) WM Korga cnabornpoHuLaemMble TPyHTbI YepeayoTes ¢
06BOAHEHHbIMW NpOCAoNKamn. JlyueBble ApeHaXW LienecoobpasHo MCMOMb3o-
BaTb Ha CTPOMTENbHbLIX M/IOWafKaxX, PacronoXeHHbIX B CTECHEHHbIX YCI0BUSAX

FOPO/CKOI 3aCTPOMKM C FYCTOM CETbI0 KOMMYHUKaLWIA.
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Ipu sydeBoM ApeHae COBMeLieHbl rOPH3OHTANBHEIE TPyOuarhie ckea-
XHHBI C BOAOCOODHBIM KOJOALEM M BOROCOOpHMKOM. 'opu3oHTanbHbIe CkBa-
XKHHbl YCTPauBalOT C MOMOLUAIO CTAaHKOB TOPH3OHTAILHOIO OypEeHHS il npo-
konoM. BopocGopHbIH NPHEMHUK BBINONHAETCA METOJaMH «CTEHBI B IDYHTen,

OIyCKHOTr0 K0JIoAlUa B ApyruMH (puc. 6.6.).

b
>

s

Puc.6.6. Jlyuepoii apeHax.
1 - BOZONpHEMHHK; 2 - €CTECTREHHBIH yPOBEHD 1I0/3eMHBIX BOJ; 3 - NOHMKEHHEH! ypoBeHb
TMIOA3EMHEBIX BOA; 4 - BofocOOPHbIi konoaew; 5 - TOpH3OHTAEHAA NTyyeBast CKBaXHHA

VA 7
r)/’_—"’"’g——_' n)/;]—“““_

Puc. 6.7. OcHoBHbIE CXEMBI PACIIOI0KEHHS NYYeBbIX 80403a00poB
a, 6 — KoNblieBast; B, - ILIOLIALHAS

6.1.14. B rpynTax ¢ HU3KHMH (MilbIPALMOHHBIMU CBOHCTBAaMM yCTpaH-
BAIOT BaKyyMHbIe ApeHaxu. KOHCTPYKTHBHO BaKyyMHbi ApeHax npejcTapiser
co0ol O6BMHYIO ApeHy, BbIBEINCHHYIO B BaKYyMHBIH KONOZeL ¢ Xpbilkof,

obecneynparoLlcil HAEKHYIO I'EPMETH3ALMIO BHYTPEHHEr0 MPOCTpaHCTBa KO-
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noaua. Jins orxauku BoAbl H BO3AYXa MCHONL3YIOTCS BAKYYMHEBIE Hacochi. Pe-
KOMEH/lyeMas A/iMHa BaKYYMHbIX JIPEH HE JOJDKHA NpeBLIaTh SO M.

6.1.15. Mpu ray6oxom ocywenun rpyuros (Gonee 10 M) uenecoobpasuo
BHIIONIMATE Fanepeiiibie APEHMKH. ITH JAPEHaXH BbINOJIHAIOT OTKPBITHIM MK
NOA3EMHbBIM Criocobamy (WUTONLHEBBIM, IMTOBBIM, METOAOM NPOAABIHBRHUNK).
JpeHaxKHble rajeped HMEIOT rpaBHitHO-TIECHaHyl0 OGCHINKY HH QHABLTPBI U3

NOPHCTHIX MaTEPHaNOB.

Bepmuxansnste openasicu
6.1.16. BeprukanbHble ApeHaKK NpefHa3HAYeHbl I OCYILEHHs IPYHTOB
¢ [IOMOLUBIO BEPTUKAJBHBIX JPEHAXHO-TOMOWAILKX Konojues (puc.6.8).
C6poc BOMBI OCYLIECTBIMIOT Yepe3 CIELMAIBHO COOPYKAeMBIi LEHTPANbHBIi
MOrJIOWIAIOLIHH KONOALL, K KOTOPOMY BOJia MOJAETCH U3 BCEX APCHOKHBIX KO-

JORLCB.

AEENSSSRSSSS

R

Puc. 6.8. Cxema BepTHKANHLHOrO APEHAXA C CHCTEMO#H CHPOHHOTO
BOJICOTBOAA
1 - yposens nonzeMHbix Boa; 2 — BcachiBaroulas Tpy6a; 3 — TpyGuatelil konoaeit: 4 — cudoxn-
usiit TpyGonposon; 5 - ranepes; 6 — BO3AYXONpOBOAHas Tpy6a; 7 — Bo3AywHbIl koTen; § -
¢rosk cudona; 9 — sakyym-nacoc; 10 ~ subpocbie TpyOs; 11 — nentpobGexnbiil Hacoc
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TpyOGuatsiit konomel (CkBaXKHHA BEPTHKATLHOIO JPEHaxa) NpeCTasset
coboii BepTHKANbHYI0 KONOHHY TPYD, NMOrpyxaeMmyio B BOAOHOCHYIO TOJLL.
Kononna coctout Uz ¢uasTPOBO# HacTd M HaAQunbTPoBRIX TpyO. Ecim cucre-
Ma HMeeT HHAMBUYabHYIO OTKAUKy, TO B KOMIUIEKT KOJIOHHbI BXOJUT Hacoc.

B Tpy6uarbix KOMOAUAX NPUMEHMOT (GHABTPHl Pa3HOH KOHCTPYKUHMH
(apIpyaTsie, meneBble, IPOBONOYHEIE, KapKaCHO-CTEPXHEBLIE H Jp.) U3 CTANH,
KepaMMKH, acOecTOLeMEeHTa, TUIACTMACcCH B APYTHX MaTepHAaoB.

QuUILTPOBYIO YAaCTh KONOAUA 06OpYAYIOT IpaBHitHO-NIECYaHBIMH OGCHN-
kami. B Bepxre#t yacTH 3aTpyGHOTO NPOCTPAHCTRA YCTPauBAIOT FIMHAHBI 3a-
MOK, YTOGB BO3AYX He MpoHHKaN K ¢unstpy. JUIs OTKAYKM BOXBI U3 CKBAXKHH
BEPTHKAILHOTO BAaKyyMHOTO [PEHaXa MCIONL3YIOT BaKyyM-HACOCHl HIH Kek-
TOpHI, pa3MellaeMbie B QHUILTPOBOH YacTH CKBAXKHH.

TlIpu ypoBHe nofi3eMHEIX BOA JI0 5 M OT OBEPXHOCTH 3€MIIM IIPAMEHIOT
nenTpobexxubie Hacochl. [Ipu riyOuie HMHAMMYECKOro ypoBHS BOALI B CKBa-
xuue 6onee 10 M ocymecTBIIOT KHAMBUAYATBHYIO OTKA4Ky C MCIIOJB30BaHH-
€M NOrpyXHBIX HacocoB. Ilpn rryOure sToro ypoBHs MeHee 10 M CXBaXuHHI
OOBEIMASIOT B eIMHYIO CHCTEMY C NOMONIEI0 CHGOHHBIX BOXOBOMIOB, a BOXY OT-
BOJAT K HACOCHBIM CTAHLUSM.

JU1a BepTMKaNsEHOro BaKyyMHOro HpeHaKa MCHONL3YIOT TpyOuatsle Ko-
JNOAUM C HaAEKHOH repMeTH3alHel HX BHYTPEHHEH IONOCTH OT MpPOHHKAHHA
Bo3gyxa. Cerh TpyOuaToix KONOANEB OOOPYAYIOT CHCTeMOH aBTOMAaTHKM L

HHpOpMaiud o pabore JpeHaxa.

Kombunuposaunsie u cneyuanonsie openaicu
6.1.17. KoMbuuupoBaHHsie JPEHaXM YCTDaHBAIOT, COYETAS BePTUKATb-
HBIE CAMOM3IMBAIONMECS CKBAKHHBI C FOPH30HTANGHBIMHA ApeHaMH Tpybuaroro
WIM TaJiepeHHoro THNa.
6.1.18. [ins ocymienus ONON3HEBLIX CKIIOHOB MCTIONB3YIOT CHICLMANLHbIH

BHL IPEHAXEH — NPEHAXHBIE LUTONBHY. [[peHaXHRIE IUTONbHU — 3TO DA3HOBHA-
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HKOCTb TOPU3OHTANBHBIX APEH, KOTOPbIE COOPYXKAIOT KaK 3aKphITHIM MMOA3EMHEIM
nocofoM, Tak H TpaHIIEHRHBIM criocoGoM. K uuciy Takux JpeH OTHOCATCS Ape-
§KHBIE ITPOPE3Bl, 3aCTEHHbIE OTKOCHBIE M TPYGUaThIe APEHAXH U APYTHE.
JipenaxHsle Npope3bl — OTKPHIThIE TPAHLIEH C AEPEBIHHEIM KpeIUIEHHEM,
WMONHAEMBIE JPEHAXHEIM MaTepHayloM. YCTpPOMCTBO 3acTEHHBIX JApeHaxei
[peAyCMaTPHBAIOT 3a IIOANIOPHOH CTEHO# WK HA ONON3HEBOM CKIIOHE.
OrkocHble ApeHaXM — TpaHuled Manoit (oxono 0,5 M) Cinybusel, 3an0n-
HeHHBIE GHIBTPYIOLMM MaTepyaioM. Takie ApeHaXH pa3MelaloT Ha HCKYCCT-

BeHHO CIUTaHMPOBaHHbBIX CKIOHAX.

6.2. T'napousonsuus NOAIEMHBIX COOPYKeHHH

6.2.1. B 3aBHCHMOCTH OT Ha3Ha4YeHHs IPUMEHAETCS THAPOU3OMALHA Clle-
AYIOIHX BUAOB: aHTHOUIETPANMOHHAA, aHTHKOPPO3HUiiuasi, FepMeTH3HpYIOIas,
TeILIOUIPOK30IALHOHHAS.

AHTHQUIBTPaUMOHHAS TMAPOU3ONALMS INpelHAa3HayeHa JUIS 3aMTHI
MEMEHTOB MOM3eMHBIX KOHCTPYKLMH OT BO3JEHCTBHA BpelHBIX (XHMHYECKH
arpecCHBHBIX) TIOBEPXHOCTHBIX M MCH3EMHEIX BOJ|, a Takxe i1 GOpLObI C aMek-
TPOKOPPO3Uel OT Gy IAIOIUMX TOKOB.

TepMeTH3HPYIOIIYIO TMAPOM30IALMIO HCMONB3YIOT AJisi OOpHOEI ¢ mpoHH-
KaHHEM BOJ 9Yepes CTHIKOBbIE COSIMHEHMA KOHCTPYKLHMA NOA3EMHEIX COOpYxKe-

~

HAH

Tennoruapon3oNALKA, NOMHMO 3aIIHTH OT BO3JEHCTBHA MOA3EMHBIX BOJ,
BHIIONHSET eIie PONb TEMNOH30MSAUMH.

6.2.2. Tlo criocoby ycTpoiicTBa MHAPOH3ONALMIO NOAPA3ACIIIOT Ha! OKpa-
COYHYIO, WITYKATYPHYIO, OKIECEUHYIO, JIHTYIO, [NIHTOYHYIO, HHBEKIIHOHHYIO, 3a-

ChIITHYIO.
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6.2.3. Tlo Buny MaTepHana rHAPOH3ONALMM Pa3NMYalOT: LEMEHTHYIO, ac-
¢anbTOBYIO, GHTYMHYIO, NONHMEPUEMEHTHYIO, NTOJIMMEPHYIO (M3 IUIACTMAce g
971aCTOMEPOB), METAILIMYECKYIO H AP.

I'napoHsonauMio MOAPas3AENAIOT TAKKe MO INEKTPOH3ONALUHOHHON Ha-
JEKHOCTH: HA HOPMANBHYIO (3/IEKTPHYECKOE CONPOTHRICHHE H30IHPOBAHHON
KOHCTPYKIMH He HibKe 10 OM'M) 1 youneHHyo (e Hike 10°0Omm).

6.2.4. Jlnsa rHAPOM3ONALMH NOA3EMHBIX COOPYXEHHH NPHMEHAIOT nep-
BHYHYIO H BTOPHYHYIO 3aIIHTY KOHCTPYKLMH.

IeppuyHasi 3alMTa mpejnoiaraeT yCTPOWCTBO KOHCTPYKLIHH M3 Mare-
PHAJIOB NOBHIICHHON XMMUYECKOH CTOMKOCTH M BOJOHENPOHHIIAEMOCTH.

B xadecTBe nepBUIHOM 3alMTH MOA3EMHBIX COOpYXeHHit (HaubGonee 3¢-
(exTUBHOH I MOHOJNHMTHBIX KOHCTPYKIHH) NPOrPECCHBHBIM ABJIAETCS IpH-
MeHenue 6eTonoB ¢ TpeSyeMbiMi IOKA3aTeNsIMH BOAOHENPOHMIAEMOCTH, XH-
MMYECKOH CTOMKOCTH H MOPO30CTOMKOCTH Ha OCHOBE MCIIOJIb30BAaHHA Pa3lHy-
HOTO pojia YIUIOTHSIOMIHX, IUaCTHOHUMPYIOMHMX, HHIHOMPYIOLIMX H KOMOHHH-
POBaHHEIX Z0OABOK.

B arpeccHBHBIX cpefax NPHMEHAIOT OETOHBI C TOBbIICHHBIMHU 3AMMTHEIMHA
CBOHCTBaMK — NIONIMMEPLEMEHTHBIE PaCTBOPKI, OMTUMEPOETOHE! H AP.

B Hacrosmee BpeMs pa3zpaboTansl 6€TOHBL Ha MAKPOKpEMHE3eMax, Cylep-
nnacTMHEKATOpax U APYTHX HKoOaBKax, KOTOPHE O0ECHEINBAIOT BOJOHEIIPOHH-
aemMocTh 10 W20.

Oddextupnoli nepBHYHOH 3aIUTOH, OCOOGEHHO B CHIIBHO ArpPeCCHUBHBIX
cpefiax, ABIAIOTCS KOHCTPYKLIMOHHBIE NOJNMMEPHI (KOMIO3MTEL), obnajaromme
BO MHOTHX cpefiax 6ojiee BBICOKOH XHMHYECKOH CTOMKOCTBIO, 4EM HepKaBeio-
1LHe CTaIy, aNfOMUHHM, THTaH.

6.2.5. \ns BTOpWYHON I'MAPOU3ONALMH KOHCTPYKUHHA OT MOX3EMHBIX BOX
CiefyeT NPHMEHSATH JAKOKPaCouHbie, MAacCTU4HbIEC, MPOMMTOYHBIE, WITYKATyp-
Hble, OKJIeCUHbIe H JpyrHe MaTepuaibl, 00Iafarouie CTORKOCTBIO B arpeccus-

Hoii cpeae (Tabn. 6.2).
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Tabnuua 6.2

THNBI 3aUMTHBIX TOKPhITH

GETOHHBIX ¥ XKene300€TOHHBIX MOA3EMHBIX KOHCTPYKUui

Tun 3amur- HaumeHoBaHHe MaTEPHANIOB 3ALIMTHBIX NOKPHITHH

HOIO MOKPEI-

THA

1 2
ButyMmubIe,6uTyMHO-TIONMMEpPHbIE (6UTYMHO-NaTEKCHBIE,
6uTyMHO-HaMpUTHEIE, OHTYMHO-3NOKCH/HbIE, GHTYMHO-
HOJKCTHPONLHEIE H AD.)

[NonumepremeHTHEIE (IIEMEHTO-TATEKCHbIE, HEMEHTHO-

OkpacoyHbIN | NOMMBUHUNALETATHbIC, HEMEHTHO-3IIOKCHAHOAMUHBIE, Lie-

¥ MaCTHYHBIH | MEHTHO-QYpIIOBBIE U 1p.)

XuUMHTIeCKH CTOHKHE NAKOKPACOYHbIE MIOKPBITHS Ha OCHOBE:
- XJIOpCY 5 HHAPOBAHHOIO NMOMHITUIIEHA, JTIOKCHIHBIX
cMon ¥ uX MoxubuKanuit u Ap.;

- IOKPBITHA HA OCHOBE UPOLYKTOB NepepaboTKH ClaHLEeR;

- apMHpOBaHHsIE TAKOKPacOYHBIE;

- Ha ocHoBe TepMoaacTomepor (51-I'-10, ¥Y-30M)
JlaTekcHbie U Ap.

IlemeHTHO-TIecuanbie ¢ JoOaBkaMu OMTYMHBIX SMYJBCHH,
KpeMHHUHOpraHU4eCKUX XKUAKOCTEH | Ap.
[MomimepuemenTHele ¢ pobaekamu narekcos CKC-30,

Mrykaryp- | CKC-65 I'Tl u ap., MeTunMeTakpuiarxioponpesa MX-30

HbIH CrexnoleMeHTHbIE (HETKAHOE CTEKJIOBOJIOKHO)
LleMeHTHO-TIeCHaHOE TOKPHITHE - TOPKPET
InemoBabps3r (Ha ocrose knes BKIIK # ap.)
AcdanpToBeie (Topsdne ¥ XONOAHbIE) MOKPAITHSA HA OCHOBE
HOJMMEPHBIX  KOMIIO3MLIMH (SMOKCHAHBIC, NaTeKCHBlE H
Ap.)

Owieeynbldt | BuryMHO-pyJIoHHBIE (THAPOH30, H30MIACT, H303JIACT, M30-
diexc, dosbrouson,creknopydepoun, apMoGHTIN i Ap.)
HonusTHNeH NpoduINpOBaHHBII
TonunszobyTniacH
Herponarym
MoauduuuposarnHbi 6UTYM

[lponuroa- | Acdanbt neachansTu3auuu (KPEKHMHT-0CTATKH)

HbIi HonumMeps! (CTHPOJ-MOHOMED, METHJIMETAaKpUNIaT, CTHPOI,
HHU3KOMOJEKYJSPHBIH ONH3TUIEH U Ap.)
KpeMmuuitopranuueckue coelHHEHHS

L DNOKCHAHBIE CMOJIbL
Jlutoi AcdanbToBble, OMTYMHO-IIOJIUMEPHbIE U JP.

145



1 2
[MonumepHbie TEHKK U THCTHI (TIONMCTAPONA, NONUITHE-
MoHTupye- | Ha, NONMBUHMIXIOPHAA, NONMMETHIMETAKPHIATA, MONH-

MbIit amuja, NONMIponuieHa ¥ Ap.)
I'lnuTtel neHonnacTos
MerauyyecKkye JTHCTEI
3aceinHoi I'uppodobHsie KBaplLeBbie IECKH WA 30JIBI YHOCA

BeHTOHHTOBEIE [IAHBI

LleMEeHTHO-TIIHHHCTHIE B IEMEHTHO-JIATEKCHbIE CYCIIEH3HH
Huvexuuor- | OMynscuu u3 GuTyMOB

HBIH Cwiakar HaTpus (KHIKOE CTEKIO0)

Kumne nonumeps (kapbamuansie, denonpopmansaerua-
Hble, $ypaHoBble CMONBI ¥ Ap.)

BriGop Marepuana rEApOM3ONAIMHA ¥ TCXHONOTHH e¢ yCTpOHCTBa Aud 3a-
IIHTHI COOPY)XEHHS ONpeeIseTcs ClleayonmMy gakTopamu:

- THAPOCTaTHYECKHM JaBJIeHHEM BOIEI;

- BOMYCTHMO# BHaXXHOCThIO nomemenu# mo CHulI I1-3-79%;

- TPELHHOBATOCTHIO H30JHPYEMBIX KOHCTPYKUMI;

- arpeccuBHoCTHIO cpenn no CHull12.03.11-85, CT COB 2440-80;

- KOHCTPYKTHBHBIM THIIOM COOPY>KEHHS, MCXaHHYECKHMH H TeMITepaTyp-

HEIMM BO3REHCTBUAMH H Jp.

PexomenyeMble THITB! 3aIMTHEIX TOKPHITHH B 3aBHCHMOCTH OT BHAQ
TOJ3eMHBIX COOPY)XXEHHH IpHBeIeHb! B Ta0. 6.3.

6.2.6. B MaccoBOM CTpPOMTENHCTBE HauboONCe PACHPOCTPAHESHBI OKpPacey-
Has, OKjieeyHas ¥ WITyKaTypHas rufpousonsuuu. IlpuMeHenne oxneeqHoH rua-
POH3OMSILME enecoobpa3Ho B ClydasX, Korjia HCIOAb30BaHWE OKPACOYHOH H
WITYKaTypHOH TUAPOM3OAAIME HEe 00ecneyMBaroT BOAOHEIPOHHUIAEMOCTH CO-
OpyXeHHIA.

OxneevHyio TRAPOH3ONALMIO YCTPaNBalOT H3 PYJIOHHBIX, TEHOYHBIX H
NHCTOBBIX MaTepuanoB. OHa MOXET ObITh U3 GMTYMHBIX PYJIOHHEIX MaTepHaloB
U U3 JINCTOBBIX NOJTHMEPHBIX MaTepHaIOB (HE HMEIOT B COCTaBe HUTYMOB H 1€r-

Tel).
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Tabnuna 6.3
Pexomenxyemnie THIIBI 3ALIMTHEIX OKPHITHHA
B 3aBHCHMOCTH OT BUZA ITOA3EMHBIX coopyxcemm

Bunppimop- | THn 3alATHOTO MOKPAITHA
3eMHbIX KOH- | Oxpa- | [lIty- | Oxne- | JIu- | Ilpo- | Muvek- |3a- | Mon-
CTp)'KLlHﬁ Ccoy4- Karyp- | eudas TadA MMATO- THOR- Coil- | THPY-
Hast Hast yHas Hax Hasa eman
Koncrpykuns, + + - - + + - +
[OTpy*aeMEIe B
TPYHT (cBau,

OMyCKHBIE KO-
OALKL, KECCO-
51)
3arnybneHHblie + + + + + _ + +
COOPYXKEHMA,
BO3BOMHMEIC
OTKPEITBIM CIIO-
cofom

Crenpl noasa- + + + + + + + +
J0B, KAHAJIOB,
pe3cpByapoB
(cbopyre)
MouosuTHBE + + + + - - + -
$yHoaMEHTHI,
HO/BIb], KaHa-
fIbl, pe3epByapsI
Tubkue 3memen- - - + - - - - +
TBI COOPYXEHHH
(conpaxenH,
nedopManyoH-
HEIE BB ¥ JP.)
Mpumevanne: 3naK "+" 03HaYaeT pexoMeHTyeMbIH NI BLITONHEHHS THI 3al{UThl, 3HAK
"-" 03naYacT HE PEKOMEHIYEMBli [I0 YCIOBHAM IPOM3BOICTBRA

[Tpu oxneedno# ruaponsoNsuM JOIKHA OHITE obecnedeHa CIIOUIHOCTE
JAKTHL IO BCEMY DNEPHMETPY COOPYIKEHHS, BKIIIOUMAas BEPTHKAIBHEIE 3JIEMEHTH
Hnonowry. [Tpy HCNONE30BaHMK OKTEEUHON TMAPOM3ONALNY, BLIIONHIEMOHN U3
PYIOHHBIX MATEPHANoB, HEOOXOXUMO rapaHTHpOBAaThH €e COXPaHHOCTH (0T Me-
XaHUHECKUX BO3JCHCTBHIL) 3allMTHON HpPWOKUMHONE cTeHKoi. JInsg ycrpoiictea
IPHKUMHON CTEHKH MCIONB3YIOT KPacHBIH KMpnud, skelae300eToHHY10 0boHMYy

K nnockue acbecToneMeHTHbIE JINCTH Ha HTYMHON MacTHKe.
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6.2.7. KoHcCTpyKTUBHEIE pELUCHHSA OKJICCYHOR K OKpacOuHON I'MApOM30NA-
1IMH B 3aBHCHMOCTH OT KaTeropHii CyXOCTH NOMELICHHH H TPEeMHHOBATOCTH

{CHnlI1 52-01-2003) n3onupyeMbIx KOHCTPYKIuH MpHBEAEHD! B T20:1.6.4.

Tabmuua 6.4
KareropHs cyxocTH noMeLieHHs ]
Buzn ] | il | il
FHAPOH3ONALUMA [ 'pynna TpemmHOCTONKOCTH HIONHPYEMBIX KOHCTPYKIWME |
I J o [mJi] m [ m [1] 1]l
Hanop nofzeMusix BOM, M / XOJMIECTRBO CIOCB MHAPOH30NSALMK
Oxnieeynas
TlomasTunen mcToBoit 30/1 3011 *
(2 mm)
TonYBUHIIX TOPU BB To xe To xe *
IaCTHKAT
Oxkpacounag
Butymuo-HUTPHTOBa% * 1514 * 20/4 20/4
OnOKCHAHO-ACITEBak * 33 * 3072 *
Onoxcupno-dypanosan 302 * 30/2 *
S rEHoNeBO-NaTEKCHAA 10/2 * 102 1012
20/3 20/2,5 1072
30/3,5 30/3 30/3,5
* - IPUMCHEHHE HE HenecooGpasHo

6.2.8. Ilpy npuMeHeHWH MTYKATypHONH THIPONZOIIINA HCTIONB3YIOT Op-
TaHMYeCKMe ¥ Heopranuyeckue Bkyupe. Ha ocHOBE HEOpraHWUYecKdX BSKY-
IIMX WCTIONB3YIOTCS IEMeHTHO-TIecuansie MOoKpstHa. B ux cocTas BXOAsT yi-
NoTHmONME Jo6asKy, CHocoBCTBYIONIIE BOJOHENPOHHITAEMOCTH KOHCTPYKIHA.

Jng WTyKaTypHOU THAPOU3ONANMY, HAHOCHMOH METOOM TOPKpETHpOsa-
HHS, UeNecoo6pa3Ho NPUMEHATs Pa3NUdHble BUBl PACIIMPSIOMIMXCS W HAIpS-
TAlOIMXCA UEMEHTOB B 3aBHCHMOCTH OT BEIWYMHBl HAropa NOA3EMHSIX BOX
(1abn.6.5).

6.2.9.0nuuM U3 HauGonee HafeXHLIX COCOGOB 3aIMTEl B CHIBHO arpec-
CHBHBIX Cpefiax sBIseTCs HaHeceHHe GecluOBHBIX 3MacCTHYHbBIX TIOKPHITHH (31a-
CTOMEPOB). B 3aBHCHMOCTH OT HCTIONB3YEMOro MaTepuana 3TH OKPRITAA MOTYT
NPUMEHATHCS HA OCHOBE Kay4yKOB, 'yMMHPOBOYHOIO COCTABa THIA HAHDHTZ,

BOIHO# JUCTIEPCHH JlaTeKca,
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9nacromepamx MOKHO 3aIMINATh kak 6eTOH, TaK u cTaib. HaHoCAT MX Kak

§ MACTHKH KHCTBI), BAJTHKOM, PACNBITHTENEM. Tonmusua ﬂOKprTHi:I cocraBnger

1-3 MM.
Tabnnua 6.5
Hanop Bupa uemenra nns top- | Konuuectso cnoes/Tonmu-
NOJI3EMHBIX BOA, M KpeT- WTYKaTYpKH Ha TUAPOH3OJLALIHH, MM

OtcyTcTByeT TopTnanauemMenT 2/20-25
Jo3m To xe 3/25-30

Jo20 m Pacmupsrommiics (PITLY)
Hanpsratomuitcs (HLT) 3/20-25

AxtusHbli Topkpet (AT)
Jlo 60 M Konnouaneii nemMesT- 3/16-20

sl pactBop (LIKP)

6.2.10. IlponuToyHad THAPOH3ONANHA OGMajgaeT PAAOM MPEHMYIUECTB:
fpOCTOTA HaHEeCEeHUs, OONbIIOH CPOK CykObl, obecnedeHne BEICOKOM MIIOTHO-
¢TM ¥ HEIIPOHHMIAEMOCTH TOBEPXHOCTHOrO cinost Oetona. OHa MoXer IpuMe-
HATBCH B CHJIBHO arpecCHBHBIX IA30BBIX M KMAKUX cpenax. [ryOuna nponntka
MoxeT mocturath 1-20 Mm (B 3aBOJCKMX YCIOBHAX OTAENbHBIE KOHCTPYKLHM
MOXHO IIPONHUTHIBATH HA BCIO TIyOuHY).

TIpONMTOYHEIM MaTepHanoM SBAIOTCH NPOXYKTHI HedTenepepaboTku, a
Take noymuMepsi. IIponaTKy iene30beToHHRIX KOHCTPYKUHH unerecoobpasHo
BHIIONTHATE [IPH NMOBBIMIEHHOH TeMIepaType paslIMYHBEIMU [OAMMEpaMH (XJop-
BHHHJIOM, XJIOPCTHPOJIOM, BHHHI/IEHXJIOPHAOM ¥ HP.).

6.2.11. I'nnpodobusanus ssnsercs oOHOH M3 pasHOBHM/IHOCTEH NpOMM-
TOMHOH M30JALIMM IS 3aIHTEI GETOHA, KUPIIHYa H achecTOLEMEHTa.

JakOKpacOYHBIC TIOKPHITHSA, HAHECEHHble Ha MOBEPXHOCTb, NpPEABApH-
eneHO 06paboTtanHyio ruapododH3MpYIomMMH cocTaBaMu, MMetoT Ha 20-30%

Bonpinit cpok ciyx68, O CPaBHEHMIO C OBBIYHON JaKOKPACO4HOMR 3AILMTO.
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T ruppodrobusauun HCNOAL3YIOT KpeMHUHOpranyeckue KUIKOCTH Ha
OCHOBe MeTHNcHnuKoHaTa Harpus I'KOK-11, nonurunpocunokcana I'KOK-94 y
sTHiicKaKonaTa Hatpus ['KOK-10, a Taioke sMynscun Tuna K3-119.

6.2.12. T'uapOU3ONALMOHHYIO 3AIIUTY C MCNOIE30BaHHEM GEHTOHHTOBLIX
[JIMH OpPHUMEHSIOT B BHAE PYIOHHBIX GEHTOHHTOBBIX MaTepHAaNOB, MOMYYEHHEX
HyTeM HaHeceHUA cnos OEHTOHWTOBOR TIMHLI B Komwyectne 4,5 e/’ Ha et
crenuamsHo 06paboTaHHOrO NONKITHNIEHa MUPHHOH 1,2 M.

KoMOHHUMpOBaHHbIE [HAPOM3OJIALMOHHLIE MaTepHanbl H3 GSHTOHMTa i
Kaydyyka HONy4aloTCA IpH HAHECEHWH HX CMeCH Ha CNofi aHTHaire3dBa (Iomi-
9THNEH, BomeHas bymara).

FeocurreTnyeckie GEHTOHUTOBBIE MATHI COCTOAT U3 MONOTEH (HaNpuMep,
TPOFIEHOBBIX), MEXY KOTOPHIMH PacTIONOXEHBI TPaHyJisl WM TOpOmoK Gen-
ToHHuTa. BeHTOHATOBbIE MaTH BRIIONHAIOTCS TOMIHHOM 4,5-10 MM; HX Macca
cocTamiser 4,5-9 kr/M>.

BeHTOHHTOBBIC MaThl NPUMEHSIOT JUIA THAPOU3OMAUAH YHNAMEHTHBIX
IIMT, NOA3EMHLIX yacTeH 37aHMI M COOPYXKCHHH, IPH YCTPOMCTBE MPOTHBO-
$UNETPalOHHLIX 3aBec ¥ Ap. OHocnoiHOe NOKPHITHE #3 OEHTOHUTOBBIX Ma-
TEePHATIOB BhIACPKHBACT HAPOCTAaTHIECKOE faBlieHAe cronba Boabl £o 10 M.

6.2.13. JIuTy10 rHOpOM3ONAIMIO IPHMEHSIOT AV 3allOJIHEHHA MICHEH U
HIBOB NOA3EMHBIX CTPOHTENBHBIX KOHCTPYKUHH. JIs 3TOH Lemy HCIomb3yior
ropsamit 6HTYM, nek, acanbToBHIE pacTBop (achansTobGeroH), a TaKKe pas-
JWYHOIO POJA repMETUKH (TepMEeTH3UPYIOUIHE MACTHKU) U NpodusbHsie Ina-
CTHYHBIE >JI€MEHTHL. IIpOQUIbHEIE 7TEMERTHI BBINOJHSIOT M3 IIACTHKOBBIX
MacC I IT0JIOCOBOH TITEHKH CTEKIOIUIACTUKOB M NMPONMTAHHBIX HEQTAHKMY
6HTyMaMu pyIOHHEIX MaTEpHASIOB.

6.2.14. B kauecTBe MOHTHPYEMOH NHCTOBOH IHAPOUSONAUNH TIPHMEHSIOT
MeTAUIMYECKHE (CTaNbHbIE) MM MOXHMEPHBIC CHUTETHIECKHE THCThI, KOTOPHIE
3aKpemLIOT Ha KOHCTPYKIHH (METAaIHYEeCKyl0 THAPOM3ONAUMIO B CBA3H ¢ €€

BBICOKOH CTOMMOCTBIO NPHMEHAIOT B HCKJIHOUYHTEIBHBIX c.rlyqaxx).
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Jng Metannuyeckoif ruapoH3ONAIINY NPUMEHSIOT IKCTOBYIO CTalb Knac-
@ BC13 unu Hu3konermpopanuylo crans Mapok 14T2, 12I'C u 16I'C. Crans-
gble JTHCTEI B TIpoNecce SKCIUTYaTallMH AOMDKHB NOABEPraThCa MEPHOTUIECKOMY
0CBUACTENBCTBOBAHHIO JUI KOHTPOJS UX KOPPO3HOHHOM YCTOHYHBOCTH.

Jing noOBBIIEHHA KOPPO3UOHHOH CTOMKOCTH H HOATOBEYHOCTH CTalM
NPAMEHAIOT JIAKOKPACOYHBIE OKPHITHS, HABUIEHHE META/LTHYECKHX TTOKPBITH
WM HCIONIB3YIOT METAJUTA3AIHOHHO-JIAKOKPACOYHEIE TTOKPHITHAL.

B xauecTse MOHTHPYEMO} NONHMEPHOH IHAPON30MALMH TPUMCHAIOT 10~
mMepOeTOHHBIE M NONHMEPCIITHKATHEE TIWThL [lonumepHble, pyJNOHHBIE H
IMCTOBBIC MAaTEPHANBI COSNUHMIOT CBAapKOi.

0.2.15. B xagecTse MOHTHpPYeMOH T'HJ\POM3ONALIUM B CHIBHO arpecCHB-
HBIX Cpejiax NpH 3aHIFTE YNEMEHTOB 31aHHI H COOPYXEHHH M TEXHOJIOTHYECKO-
ro o0OpyZOBaHNA IPEMEHSAIOT GyTEPOBKY (OOMHIOBKY) IUTYIHBIMH XUMHYECKH
CTOHKMMM Matepuaiamy, KOTOpas HECMOTPA Ha TaKHe HeAOCTaTKH, KaK MHOIo-
IETBHOCTh, MATEPUANOEMKOCTh H 3HaUWTENbHble rabapursl, xXapaxTepusyercs
BBICOKOM HaJEKHOCTBIO.

6.2.16. 3acsiHasd THIPOM3ONSUUS — CIOCOD 3alMThl HON3EMHBIX CTPOH-
TebHBIX KOHCTPYKLMM OT YBI2KHEHUS, OCHOBAHHBbIK HAa MCIIOIB3OBAHUHE CNO-
coboB THApodoOGU3aALMK. 3acHMHAA THAPOH3ONLMA COCTOMT W3 JaCTHIL ITEcKa
Hm4 3076l yroca I'POC, xoroprle MOKPHIBAIOT TOHYAMHIIEH IIIEHKOH TOBEpXHO-
CTHO-aKTMBHOTO BEIECTBA ¥ 3aCBINAlOT B IUEJM TOJNMIMHOK 1o 250 MM BOKpYT
NOA3EMHBIX KOHCTPYKLHMM.

6.2.17. VIHbEeKUMOHHAS THIPOH3ONALIMS, UCTIONB3yeMas Ui ITOBBIICHHS
BOJIOHENPOHUIIACMOCTH KOHCTPYKIIHIA, BIUIIOYAET METOMB] CHIIMKATH3ALUH, Le-
MeHTalMH, CMOA3aUHH ¥ OUTYMHU3aLKM.

LleMeHTalUs MCONB3YETCH NS yCTPaHEHUs TPEHIMH M TyCTOT B KOHCT-
PYKUMsX IIpH Bojomornomenuu cepiwe 0,05 1/Mus Ha | M> ckBaxunsl. Harne-
TaHue PacTBOPOB IPOHM3BOAMTICSH 4Yepes WINypsl U CKBaXHHbI, poOypeHHsie B

Tefle KOHCTPYKLMH.
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6.2.18. B cBA3M C OrpaHMYEHHBIM CPOKOM CYXEBI rHAPOM3ONALUHOHHBIX
TOKPBITUR U MX HH3KOR PEMOHTONPUIOAHOCTHIO HEOOXOUMO TOBLUNATH Ha-
JAEXHOCTD 3aLMTHl KOHCTPYKIHMH OT NOA3eMHBIX BOJL 38 CYET NPUMEeHEHUA KOM-
GUMHHPOBaHHBIX METOROB: JPEHHPOBAHHS BOABI, YCTPOHCTBA 3aUIMTHEIX TEMNO-
H3ONSLUHOHHBIX IKPAHOB, BHYTPEHHell OKpacOYHOM HJIH OKNeedHOU THAPOU30-
JIALHE, YCHICHHON IHIPOH30IIALME [UBOB U CONPSOKEHHH KOHCTPYKUMH, HHBEK-

THPOBAHHA B IPYHT 32aKPETUIMIONIMX PACTBOPOB MIA YMEHBIICHUS WX BOAOIIPO-
HHI@eMOCTH H Ap.

TIpumepoM KOMIUICKCHOTO NOAXOXa IR ofecledeHus BHICOKOH HANCKHOCTH THAPO-
H30JBITHH CO CTPAXOBOYHBIM JPCHAKHEIM C/IOEM SBIAETCA KOHCTPYKIAS THAPOH3ONSUMH C
HCTIONB30BARHEM TCOCHHTETHKOB B MOXIEMHOM IPOCTPAHCTBE MHOrO(MYRKIMOHATILHOM
rommuiekca "Llaper Can" (r. Mockaa).

Il y3na conupspkeHES TpaHIOefiHOW CTeHbI ¢ MPOMEXYTOUHLIM TIEpEeKPHITHEM KOHCT-
PYKIES rUAPOM3ONILMY NPHBEKEHa Ha puc. 6.9.

TwOpor30MA BKIIOYAET:

~ HapYXHEIH NMOAKNANOYHBIA CloH reorekcTwis Letex MofbCkOro MpOM3BOJCTBA TONI-
MMHO# 5 MM ¥ moTROCTEIO 300 I"/MZ, SB/IIOIIAMNCA TAKKE BHEIHHM QHIILTPOM;

- raapounsonsuuiio VFPE- reoMemGpany H3 BSICOKOACTHIHOrO CBETOCTAGMMA3ApO-
BaAHOIO [ONTM3ITHREHA TOMMKHOHA 2 MM (T epManns), CTRIkH TONOTRA KOTOPOH CBapHBAIOTCA
KOHTaKTHO-TENNOBHIM H 3KCTPYEBHEN cnocoboM u noseepratotcst ta 100% apromaresd-
POBAHHOMY KOHTPOIIO KaYeCTBA BEIHORHERHI,

- nodTHNIeHOBYIO cerxy HF-20 TENSAR(Aurmms) tonmmumo# 6,2 mu. obpasyouyio
BHYTpeHHAM NpeHaXKHEIH CHOH H CAYXAUIYIO TAKXe 3AIRHTON THAPON3IOIIALRH,

- SANWTHLEA CNOH HETKAHOTO ArTONPOOUBHONO NONOTHA OTEUSCTBEHHOTO MPOA3BONCTEA
TOMUHHOH 4 MM H ANOTHOCTHIO 550 I/M?, ABNAFOMHHECA TAIOKE SAMATHEIM (GHT-TPOM;

- 3aUMTHLIR 0 OORMHOMN MONHATHACHOBOR INIEHKY OTEYECTBEHROro IPOH3BONCTEA
TosummHOMK 0,16 MM, NpensTCTBYFOMMY IIPONIHTKE CTPAXOBOYHOTO JPCHAXHOTO CNOs M BHYT-
PeHEEro PAILTPa UEMEHTHBIM MONOKOM HpH BO3BCACHHH MOHONMHTHEIX NMPYDRAMHMIX CTeH, 3

TAKOKE 3AMUTHCTO C/I0S THAPOH30IALMH 0) QYHIAMEHTHON MAHTOH.
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Puc. 6.9. ¥Y3en conpmkeHHs THAPOU3ONABKYI TpaHUIeHHOM CTeHs! C TIpo-
MEXYTOUHHIM NEPEKPETHEM, BO3BOJHMEIM 110 CXEME «CBepXy-BHH3» (MHoro-

dynxunonanbabiii kKomiuiexe «Lapes cany», r. Mocksa)
| - tpanmeitnas cresa; 2- cnoi Hopxnmajoumoro reorexctuis Letex; 3- GSE VFPE-
reomeMOpana; 4- npenaxHan cetka HF20 TENSAR; 5- 3amuTHbli C0# U3 CHHTCTHYECKOTO
HETKAHOTO MIJIONPOOHBHOTO NONOTHA; G- MOMMITHIEHOBAA IUCHKA, 7- MOHOMKTHAR JKEJe30-
GeTounas IUmMTa NEPEKPLITHMA; 8- NEMEHTHl YCHIeHRMA ApeHaxkuoll cetku HF20 TENSAR;
9- papryk yeunenra ruapousonsuun GSE V FPE-reomemGpana Tonuuuok 2 mm; 10- Bor-
MBHHBATOLIMHA CTOH LEMEHTHO-HECHYAHOI'0 PacTBopa;, 1l- MoHONHTHas Kene306eTOHHas

IpwxumHan cTeHa; 12- KOHCTPYKLHMA nona
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6.3. OcHoBHBLIC NPHENKIBL TPOEKTHPOBAHHAS 3AMHTH
NOA3EMHLIX COOpYMeHHii OT MOA3EMHBIX BOX

6.3.1. aumTa NOA3EMHBIX COOpPYXeHMt OT NON3EMHBIX BOJ B 3ABHCHMO-
CTH OT MX Ha3HAYEHWA M TEXHOJOTHH IIPOH3BOACTBA PaboT mo MX YCTpOHCTBY
MOXET BIIIOYaTH: BONONOHIKEHHE, MMIPOM30NANMIO, CIICHHANBHBIE COOPYXke-
HHA (CTEHa B IPyHTe», CTeHH! U3 GypoHabusHbIX, GypoceKyuinxcs , 6ypocme-
CHTENBHEIX M APYTMX CBAif, INIYHTORLIE OMPRXAEHUA), POTHBODMIETPALHOH-
HbI€ 3aBeChl H TPYHTOBbIE JKpaHbl, 6ETOHB C HOBHILICHAON BOAOHENPOHMIlae-
MOCTBI0, YKpeIUIeHHE FPYHTOB (IIEMEHTAIMIO, XHMHYECKOe 3aKPEIUICHHE, 3aMo-
paxuBaHue).

6.3.2. Bpibop, pacueT M MpOEKTHPOBAHHWE BOJO3AMIMTHE COOPYXEHUA
JIOJDKHEI BHITIONIHATBCA C YIETOM HE)KEHEPHO-TEOJOMHYECKHX, FHAPOreoNoruye-
CKHX H 3KOJNOTHYECKHX YCNOBHIH TEpPUTOPHH, YPOBHA OTBETCTBCHHOCTH H KOH-
CTPYKTHBHBEIX OcOOeHHOCTElH COOpYXeHHS, COCTOSHHA OKpY KalomMX 3XaHui,
3KONOrMYECKHX TpeOoBaHHiA.

6.3.3. CoocoObl BOAO3AMMTH JOMKHEI Ha3HAYATHCA TAKKe B 3aBHCHMO-
CTH OT CIICAYIOIUMX YCIIOBHH:

- KaTerOpHH COOPYKEHUSA 110 CTENEHH CYXOCTH;

- THAPOCTaTHYeCKOro Hallopa NMoJ3eMHbIX BOJ, Ha yPOBHe NoJia HarGoee
3arIyONEeHHOTO TOMEICHHUS;

- arpeCCHBHOCTH ITOI3EMHEIX BOJ H [PYHTOB;

- TPEUIMHOBATOCTH KOHCTPYKUHIA;

- TEXHONIOTHYHOCTH NPOM3BOACTBA paboT M HaHECEHMA IMAPOM3OJIAIMHE
IIPH pasIUYHBIX TeMIIepaTypax;

- CTOUMOCTH H AeOUUMTHOCTH MaTEPHAJIOB.

6.3.4. Cnocobsl BOZO3alUMTE TPH MPOCKTHPOBAHHHM KOHKPETHBIX MOX-

3CMHBIX coopy)erme (BKJHO‘{aﬂ Ppa3jiiyHbIe KOMSHHRPOBaH'HLIC METOAR! ¥ TeX-
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HOMOTHH) BOJDKHE! OOBEMHATHCA €UHBIM NPOSKTHEIM PeHIeHHeM ¢ obecrnieye-

PHEM B3aMMOCBA3IU MEXAY OTAECNBHEIMM METOHAMH.

Cmipoumenstoe eodonorudicerue

6.3.5. TlpuMeHeHMe B NPOEKTE BONONOHM)KEHHA NOJUKHO PEWIaTh Clie-
YIOI{He 3anauM:

- APENOTBpAIICHHE NOCTYIUICHNS NOA3EMHLIX BOJ B NOA3EMHEIE BHpa-
§OTKH: KOTNOBAHKL, TPaHHIeH, LITOILHH H Ap.;

- NpeRynpexeHne IPOPEBOB MO3EMHEIX BOX HJIHM BBHINOPa BOJOYIIOP-
HBIX CIOEB IPYHTA B JHHINE KOTIOBAaHOB B CIy9asiX HalH4Hs B BOJOBMEINAIO-
[TMX TPYHTaX HaIIOPHKIX BOJAOHOCHSIX FTOPU3OHTOB;

- NpefOTBpallleHHEe HeONaronpuATHOTO H3MEHEHMS IPHPOAHBIX THAPO-
TEONIOTHYECKUX YCIIOBUH M CBOMCTB FPYHTOB M Pa3BHUTHA ONACHEIX MPONECCOB B
TpyHTOBO#H TOMIIE;

- OpraHu3ali¥io OTBOJA MIOBEPXHOCTHHIX H KaTHPOBAHHBIX BOX K MECTaM
¢Bpoca;

- obecnedenye cTabUIBHOCTH JKONOTHYECKHMX YCNOBHU OKpYXaioueH
CpeXl C COXpaHeHHeM BORHOTO baaHca Ha y9acTKe CTPOUTENBCTBA;

- obecnieuenne TEXHHKY GE30NACHOCTH BRITOMHAEMBIX paboT.

6.3.6. TIpy npoeKTHPOBaHMY BOJOTIOHIKEHHA HODKHB! OBITH MTpeycMOT-
PEHBI MEPOIIPUATHS NPOTHB HapyILeHUs NPHPOIHBIX CBOHCTB IPYHTOB, IO Iipe-
MOTBpAIIIEHHIO HEJONYCTUMBIX 0CAJJIOK OCHOBAaHHH GIIM3PACcTIONOXKEHHBIX 3Ma-
HHH ¥ cOopyXeHMH ¥ AedopMaiuii WX KOHCTPYKLHMH B pe3yNbTaTe CHIDKEHHA
YPOBHS MOA3EMHBIX BOJ.

6.3.7. Bribop crocof6oB BONCTIOHMKEHHA JOJDKEH YYHTBIBATH KOHCTPYK-
THBHBIE OCOOEHHOCTH M pa3Mephbl COOPYXeHMs, 0CODEHHOCTH €ro Toj3eMHON
YaCTH, HH)KEHEPHO-TEOJIOTHYECKHE U [HAPOTEONIOTMYECKHE YCIIOBUS, pasMepEI
ocyuraemoli Nomwaan, 0cOGEHHOCTH IPOM3BOACTBa OGILECTPONTENLHBIX paboT

B 3alAIAEMOM KOTJIOBAHE, BO3MOXHBIC HU3MCHEHHUA (bmnxo-mexaﬂmecmx

155



CBOHCTB TPYHTOB OCHOBaHHA Oymyliero coopyxeHus, POrHO3 BIMAHHUA BOJO-
NIOHKKEHHA HAa OCAJKH OKpYyXalowefi TeppHTOpHH, NPOAOKHTENBHOCTE pabor
H 1p.

6.3.8. B 3aBUCHMOCTHl OT IHIPOrCONOrHYECKHX YCTIOBHH, crnelyer pac-
CMOTpPETh BO3MOXHOCTh KOMOHHHPOBAHHOIO MCMONB30BAHKSA PA3HEIX ClI0c060s
BOZONOHMXEHUH, CIIOCOGCTBYIOIIEro MOBHIMEHAIO 3PGEKTHBHOCTH HX NpHMe-
HEHHA, B TOM YHCNe: BOAOOTIIMBA, APEHAXA, HINOQAIETPOB (NETKHX M 3KeK-
TOPHBIX), BOJNONOHM3HTENSHBIX CKBLKUH (BEPTHKANBHBIX, TOPH3OHTAILHBIX,
CKBO3HEIX, JIy4€BBIX), 3JIEKTPOOCMOCA.

6.3.9. BomonoHW3uTeNbHEIE PaboThl AOMKHEL OLITH B3aHMOYBSI3aHBI ¢
3EMIIAHBIMM ¥ JPYTHMH CTPOWTENLHEIMU PaboTaM B 30He JEACTBHS BOJONORK-
3HUTENBHRIX CHCTEM 110 CPOKAM M TEXHONOTHH HPOH3BOACTBEHHBIX MPOIIECCOB,
TAloKe 10 YCAOBHAM Pa3sMENICHUS TEXHUYECKHX CPEACTB.

Bce crpoutensHele paGoTsl, KOTOPHE BEXYTCH ¢ MPHUMEHEHHEM BOLONO-
HEDKEHMA, JOJDKHEI BBITOSHATECS G€3 NepephlBoB M B MEHAMANIBHEIE CPOKH.

6.3.10. Crioco6 OTKpHITOro BOJOOTIHBA ABAfeTCA HaubGonee IPOCTHIM M
JCIleBRIM, He TpeOylomMM clienuabHoro obopynopanss. OfHAKO TIPHMEHEHNe
€ro OrpaHHYMBaeTCs B CIIy4ae HEBOSMOXHOCTH NPENOXPAHEHHA OT HapyIeHHL
CBOMCTB IPYHTOB B OTKOCaX M B OCHOBaHUWM KOTNOBala, HEBO3MOXKHOCTH obec-
pedenus HeoOXONUMOro IMOHYDKEHHSI YPOBHA NON3EMHBIX BOJ, IPHMEHEHHA
3(pexTHBHEIX METOLOB 3eMIIFHBIX M CTPOMTEABHEIX pabor.

6.3.11. UrnoduisTpoBslit crnocod cnemyer NPHMEHATh B HECITOHUCTBIX
TPYHTaX, HMEOWMX KoadGduimenTs GumsTpauny ot 1 o 50 M/cyT. ¢ ucnone-
30BaHMEeM ycTaHOBoOK Tuna JIMY, nosponfiomux HOCTHYE MOHWXECHHS YPOBHA
TIOZI3eMHBIX BOJ OXHOM CTyneHbio Ha ryOuRy 1o 4-5 M OT OCH Racoca.

HrnogunbTpoBblii crocob Npd BaKyyMHOM BOJOTOHKIKEHHM Ciefyer
NIPUMEHATH 8 ¢1aGoNPOHUNAEMbIX TPYHTaX ¢ KO3G(HUIMEnTOM QHIBTPAIHH OT

0,1 no 2 m/cyt. lpy NpuMeHEHHN YCTAHOBOK BaKyyMHOrO BOAOHOHMKEHHUA TH-
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na YBB 1 urnodunstpos ¢ o6chinkoil BoaMoXHas riyOnHa NOHHKEHHA yPOB-
HA IPYHTOBBIX BOX cocraBister 6-7 M.

Ilpu HeoOxomumoii rny6une BononoHuwxenus Ao 10-12 m cnexyer npu-
MEHATH KEKTOPHbIE UINOGUALTPH! € OOCHINKOH.

6.3.12. DneKTpooCMOTHYECKHUI CTIOCOD CleyeT IPHMEHSATh B clabomnpo-
HMHAEMBIX IPyHTax ¢ ko3 duumenramu puipTpanun Meree 0,1 m/cyr. Cnocod
MOXET ObITs IPHMEHEH AJisi He3aCO/CHHEIX TPYHTOB MIpH IIMPHHE KOTIOBaHa A0
40 m.

6.3.13. BogononusuTeNsHbIE CKBOKMHB IPUMEHSIOT NpH rirybokoM no-

HIDKEHMH YPOBHS TION3€MHbIX BOJ HITM JUISl CHATHA HANOpa MOX3EMHBIX BOX
B rpyHTax ¢ koodounmenrom drnrTpanmu Sonee 2 M/cyT.

6.3.14. Jins npesoTBpalieHus OCaIKh OKPY)KalOIIEH TEPPHTOPHH BCIEk-
CTBHE BO3MOXHOTO BBIHOCA MENKHX YaCTHIl IPYHTa OPH OTKAYKe BOJBI CIEAYET
MpH YCTaHOBKe GWILTPOB B NPEABApHTENbHO NPOGYpEeHHBIE CKBKHHEL B IHC-
NEPCHBIX TPYHTAX BOKDYT (MIBTPOBOA YacTH CKBOXMHB! YCTpauBaTh O6CHIIKY
H3 OTCOPTHPOBAHHOTO H IPOMBITOTO [IECYAHO-TPABHIfHOrO MATEpPHaa, KOTOPBIH
Be JOJDKEH CozepkaTh 4acTHL AuameTpoM MeHee 0,5 MM u Gonee 7 MM.

Obcpmka 06s3aTeNbHO AOMKHA YCTPaMBaThCs, €CIM BOJIOHOCHBIE CIIOU
COCTOST M3 [PYHTOB, B KOTOPBIX COZepXaHHe JacTHI pasMepoM MeHee 0,5 MM
cocrasiser Gonee S0% mo Macce WM €CIH MUHHMANBHBIH pasMep NMPOXOAHBIX
0TBepCTHH QUNBTPOBOrO Kapkaca d NPEBHINIAET BENHIUHY JHaMeTpa dsy IPyH-

T2, CocTaB 06CHINKH HEOOXOAUMO MOAOHpATL U3 YCIOBMS
5% Dsp/d5<10,

e Dgy - JuameTp 4acTHI, MeNbye KOTOPHIX B TofGHpaemoi obchinke
copepxures 50 % u Gonee gacTHi HO Macce;
dsy — RuamMeTp 9acTHLI, Menbye KOTOPBIX B PYHTE BOJOHOCHOTO CNIOH

WM B HapyKHOM cnoe o6csimnku cogepxutes S0 % u 6onee yacTuil -
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OGchinka BBINONHACTCH ORHOCHOMHON W ABYXCnoMHOMK. OnHocNOMHas
necyaHo-rpaBriHaA OOGCHINKA, KaK IMPaBUNO, YCTPaMBAaeTCA HOCHE YCTAHOBKH
¢unrTpa B CKBaXHHE.

B MenkosepHHCTBIX IpyHTaX, Korga Tpebyercs oOCHINKa, a TaKke NpH
HaMOopHBIX BOAAX, KOTJa YCTPOHCTBO OOCHIIKH B CKB&XHHE 3aTPYAHEHO, MOTYT
65ITh IpUMEHEHB! GHIBTPDI C TPaBHITHON 0GCHINKOH, OTPYXKaeMble B CKBOKUHY
BMECTE C KapKacoMm.

Tonuuna ogHOTO cliod OOCHINKH & YCTaHABIUBAETCH M3 CJAESAYIOIHX YC-
JIOBHIA:

8> 30Dg; 8>0,25D,

rne Dgy - pasMep 4acTHL, MeJIbYe KOTOPEIX B 06ChINTKe COREPRUTCH
80 % u Gosee yacTUI IO Macce;
D - gapyxwHs1# uameTp GunsTpa.

6.3.15. B cBs3H ¢ BO3MOXHOH 0Cafxoii FPYHTOBOIO MacCHBa B pe3yJibTa-
Te CHH)XXEHUA YPOBHA NOJ3EMHBIX BOJ, a Takke AedopManmei 3nanui H coopy-
KCHHH B 30HE BAHSHHA BOJOTNOHM3UTENbHBIX paboT HeoGXOmMMO mpoBeZieHue
MOHHTOPHHTa B NIEPUOJ| BEZICHHUA 3THX paboT.

Jo Havana BOAONOHM3WTENBLHBIX paboT HeoOXoauMmo obcnesoBaHue TeX-
HHYECKOTO COCTOSMHMS 3JaHUH ¥ COOpYXeHMH, yTOYHCHHE COCTOSHMS CyIiect-
BYIOUIMX TTOJ{3EMHBIX KOMMYHHWKAIHIA.

6.3.16. Tlpy NpOeKTHPOBaHHWM BONONOHMWNKEHWs HEOOXOAMMO pPYKOBO-
acteoBathes TpeGopanmusamu CHull 2.06.14-85, CHmll 2.06.15-85, CHull
2.02.01-83* MI'CH 2.07-01.

PacueTbl BOZONOHIKESHUS CHEAYET NPOU3BOAMTH NS YCTAHOBHBIUEroCK
pexuMa QUIETPAIMYA BO BCEX CHydasX, 8 s HeyCTAHOBUBIIErOCs PexHMa B
nepHo GOpMUPOBaHMS JENPECCHORHON BOPOHKH -- OT Hayana OTKa4Ku 10 yc-

TaHOBUBIUESIOCH pPeKUMa.

158



6.3.17. Jlna ycnoBuii HeonHOpoAHOro GMILTPAUMOHHONO MOTOKA NPH
CNOXKHOM OYEpPTaHHH KOHTYPOB MUTaHHS ¥ BOAONPHEMHONO (GpOHTa pacueT Bo-
JONOHM3UTENBHBIX CHCTEM CJCLYET NMPOH3BOIMTL C HCMONB30BAHMEM MOJE/IH-
pOBAHHS MAH APYIUX CTIELUATBHEIX METOAOB.

6.3.18. TIpy NOHWKEHHH YPOBHS MOA3EMHBIX BOZ Gonee yeM Ha 2M, oco-
fenHo B crabbIX MIMHHCTHIX T'PYHTaX, Topdax M wiax Heo6XoauMoO IPOU3BO-
JMTh PacueT OXKMAACMBIX JOTONHUTENBHBIX OCAROK 3MaHUH MU TEPPHUTOPHH B
30HE Pa3BUTHA AENPECCHOHHON BOPOHKH (cM. IpHioxeHue B).

Tlpu ycTpoiicTBe 3arimy6ieHHEIX B BOAOHOCHHIH CI0# TPOTAKEHHBIX NOJ-
3EMHBIX COOpYXeHM# Bo3MOXeH Gappaxubiii 3¢ dext. B sTOoM cirygae Heobxo-
JHMO TIPEIYCMOTPETh MEPOUPHATHA IO YCTPAHEHWIO HEGNarompHATHRIX MO-
cnefcTBHii Gappaxsoro addexra (ApeHax, MPOTHBODHALTPALIMOHHEIC 3aBECH! H
Ip-)-

Mpenasicrble cucrmemst

6.3.19. IlpoexT ApeHNpOBaHUs JOJDKEH NPEAYCMaTPHBATh PEryIMpOBaHHE
ypoBHeil MOA3eMHBIX BOJ HA TEPPUTOPUM PaCIONOXEHHUS [IOA3EMHBIX COOpYXKe-
HHH, HCKITFOYAIOee KaK MOCTYMAEe N MOJ3EeMHBIX BOJ B 3TH COOPYXEHHS, TaK
H KOHTAKT C BHEMHEH MX NMOBepXHOCTHI0. IIpH NMpOeKTHMPOBaHMH ApeHaKeH
Clie{yeT y4uTHiBaTh Tpebopanus un.6.3.6 4 6.3.7.

6.3.20. [Ipm NpPOEKTHPOBAHMH ApeHaXell ciefyeT pPyKOBOACTBOBATHCA
CHul1 2.06.14-85, CHul1 2.06.15-85, CHul1 2.02.01-83*, MI'CH 2.07-01.

TpoexTHpoBaHue ApeHaxed CIERyeT BHINONHATH MO NaHHBIM WHXKEeHep-
HO-T€ONOTHYECKHX M3bICKAHUH C YYETOM CTENEHM arpecCHBHOCTH MOA3EMHBIX
BOL K CTPOMTENBHBIM KOHCTPYKIHAM, KOHCTPYKTHBHBIX OCOGEHHOCTeH 3auiu-
laeMbIX NOA3EMHBIX COOPYMEHHH, a TAKOKe HX QYHKIHMOHAILHOTO Ha3HAYEHHUS.

6.3.21. [ipeHpoBaHHE rPyHTOBOIO MacCHBa CAEAYET IpeflyCMaTpHBaTh B
CIEeAYIOWUX CITy4qasx:

- Ip¥ pacnonoXeHHH yposHs noaseMusix Bog (YIIB), ¢ y4eToM ero ce-

30HHOTO KODCGaHl‘Ul, Ha OTMETKax BBIIE 0713 N10A3eMHOT0 COOPYXEHHU;
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- KOTZa MOJ NOZ3EMHOTO COOpYXeHHA PacToNoKeH Bbillle eCTECTBEHHOro
VIIB, o He Gonee 4eM Ha 0,3 M;

- 1O TEXHHYECKHM YCJNOBHAM, MCKIIORAIOLHM BIAXHOCTH NMOMA3EMHEX
qacrel;

- NPH OMAaCHOCTH BCILITHR COOPY)KCHMS, KOT/ia BIBEIMMBAIOWIAN CHNa
TIPEBLIINACT BEC COOPYXKEHHUA.

6.3.22. B nipoexte MOIDKHBI GBITH MpeayCMOTPEHBl MEPOIIPUATHA 110 pere-
Hepaluy ApeBaKHBIX YCTPOHCTB M HX PEMOHTY, 3alIPOEKTHPOBAHO PACIIOJIONKe-
HKE 1 KOBCTPYKIMY HaGOAaTeNbHBIX CKBAKKH H REC30METPOB.

6.3.23. Ilpu obmem noumkennn YIIB Ha TeppHTOpHH MMKpOpaiioHa ot-
METKH NTOHW)KEHHOIO YPOBHA NOJ3¢MHEIX BOX ClleXyeT Ha3Hauarsh Ha 0,5 M mu-
X€ [OJIOB HOABANOB, TEXHHYECKHX NOMNONHM, KaHAIOB JUIi KOMMYHHKAUHI 1
ApYTHX coopyXeHuH. B cnyyac HEBOMOKHOCTH WM HenenecooOpasHoCTH 06-
HIETO TOHIKEHHA YPOBHS MOA3EMHBIX BOJ JOJDKHEI IPEXyCMaTPHBATBCA MECT-
Hble JpeHaXH U1 OTAEHBHBIX 3AaHHH H COOPYCHHI MIIH IpYINI COOPYKEHHH,

Mecthsle apeHaxu, Kak NPaBilo, J0KHEl YCTPaHBaThCs B CIYYasAX 3Ha-
YHUTENHHOIO 3arnyGneHnd TOM3EMHBIX dTamell OTREeNbHBIX 3[aHWil NpH HeBo3-
MOXHOCTH CaMOTEYHOr'0 YAaneHHs IPEHaXHBIX BOA.

6.3.24. KonsueBrie ApeHaXH MpeXyCMATPUBAIOT 1A 3aIMTE! OT MOATON-
NeHHS OTAENHLHO CTOAUIMX 3NaHKE WIM MX TPYNI, a TAKKe AJ 3aIMUTH 0cobo
3ariyGneHHEIX COOpYKeuHit pU HeJOCTATOYHO! rMyOuHe MORKKESHHA YPOBHA
TPYHTOBBIX BOZ 00uleH cucTeMoH fpeHaxa TeppUTOpHH.

KonbueBoi rpeHax HeoOXOXHMO 3aKIafbIBaTh HHIXKE I0a 3alIHINAEeMOT0
coopyxeHHa Ha riyOuHy, onpenenseMyio pacyeToM. Ilpn HemocTaTtoyHo# ry-
GuHe 3a0XKeHHa qPEHAKA CeJyeT YCTPauBaTh MPOMEKYTOUHEIE APeHbl «pac-
ceqkny. KonpleBoil ApeHaxk cremyeT NpokIanplBaTh Ha PacCTOAHMH 5-8 M 0
CTEHbI COOPYXCHHUSL.

6.3.25. Ina 3amute! OT MOA3eMHBIX BOA B IIIHHUCTHIX IpYHTax Clegyer

NPOEKTHPOBATh NMpUCTEHHbIE JPeHaxHu. [IpUCTeHHBIH ApeHaX, KaK Npasuio,
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AOMKEH 3aKNanBiBAaThCA Ha OTMETKAX He HHKe nonowshl $yHjaaMenTa. Ilpu-
CTEHHBIR IPEHAXK NMPOKNANBIBAIOT IO KOHTYPY COOPYXEHUS C HapyXHOH CTOpo-
ml. PaccToAHne Mexay ApeHawOM W CTeHOIl onpefenserTcs MMpHHOH QyHza-
MEHTA H pa3MeIEHHEM CMOTPOBBIX KONOALEB.

6.3.26. ITnacToBble gpeHaxH CleAyeT NPUMEHATH NIPH HAIHYHH O MO~
3eMHBIMH COOPY)KEHHSIMM MOI[HOIO BOJOHOCHOIO IIacTa B CIydasX HeAocTa-
109H0H 3(PEKTHBHOCTH NpHMEHEHHs KOJIBIEBOrO WM IPUCTEHHOTO ZpeHaxa.
[lnacToBBIE APEHaXKH CNEAYET YCTPAUBaTh BO BCEX CIydasxX NpH HANWYHH Ha-
nopHeIX BOA. ITnacToBHe ApeHaXn NPHUMEHAIOT TAKKE A/ 3aIUTH MOA3EMHBIX
C00pYEHHI B IMHHUCTBIX IPYHTAX — B 30He KANH/UIIPHOO YBIKHEHHS.

6.3.27. Tun H KOHCTPYKUHIO ApeHaKa HA3HAYAIOT B 3aBHCHMOCTH OT KOH-
KPeTHBIX YCNOBHH, C y4eToM BBI6Opa palMOHAILHOIO METO/d, COBPEMEHHBIX
maTepHanoB (cM. pasgen 6.1) 1 TeXHHKO-3KOHOMHYecKoro obocHosauus. Iry-
funa 3amoXeHMs ApeHaxeil nomkHa OBITE He MeHee NIyOMHBI IpOMep3aHus
TPYHTOB.

6.3.28. TIpomonbHbIE YKIOHBI JpeH&Xa DEKOMEHAYeTCs NPHHHMAaTh He
uenee 0,002 mna rnuHUCTHX rpysTOR H 0,003 — mis meckos. Hanbonsmme yk-
JOHBI ApeHaXeH ClemyeT ONpenensiTh, HCXOA1 U3 MaKCHMANbHO JOMyCTHMOM
CKOpOCTH TedeHHA BOXkI B TPybax - 1,0 M/cek.

Tlpu NpoeKTHpOBaHHMY YIKJIOHOB ApeHaXKel cnexyeT obecnednBaTs CKOpO-
CTH BOAKI B TPy0ax, MPH KOTOPRIX He IPOMCXOMHT HX 3aHIUBaHHE.

6.3.29. JomyckaeMoe OTKIIOHEHHE OT IPOEKTHOIO pacloioXeHus Tpy6-
9aToro ApeHaxka B MINaHe He JO/DKHO npesbimars 500 M. JlonmyckaeMoe OTKIIO-
HeHue ocH TPYObi MO NOPM3OHTANHK NOMKHO COCTaBnATH He Oonee 50 MM, a no
BepTHKANTH — He Gonee 20 MM.

6.3.30. CMOTpOBEI€ KOJNOALBI ClIEAyeT MPOEKTHPOBATH B MECTAaX [OBOPO-
T0B TPacchl M M3MEHEHHUA YKJIOHOB, Ha Mepenajiax, a Taioke MeXAy 3THMH TOY-

kamy npy GonbuMX paccToARMAX. Ha npaMbix yuacTkax ApeHaxa HOpMAILHOE
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PacCTOsSHHE MeXAY CMOTPOBBIMH KoJojuamu cocraBiser 40 M, a HauGOoNsee
-50m.

6.3.31. Pacrionoxenne APeHAXHBIX CHCTEM Kak B IUIaHe, TaK H 110 Iyy-
6une, OTHOCHTENBHO QYHAAMEHTOB ONPEAeIBIIOT PACUESTOM C HEbIO UCKITOYe-
HUA VX BIMAHUS HA OCAZKM COOPYMEHHMH.

Tlpu 3anoxeHun ApeHaXka HiDKe NMOAOMIBEI PYHAAMEHTOB C LENBK HC-
KNMOoYeHnA cydpo3uu rpyHTa ocoboe BHMMaHME clieqyeT 00paTHTh Ha IIPaBHIIb-
HBIH MOAGOP U YCTPORCTBO APEHAXKHEBIX OOCBINOK, HA KAYECTBO 3akeIIKH LIROB U
OTBEPCTHHA B KOJOALAX, & TAKKEe HA MEPOTIPHATHSA, HCKIFOYAIOUIME BIMSHME OT-
PBIBKH TpaHWWel Ha OCaIKu COOpYKEHHH.

6.3.32. IpH pacnoNOXeHHH JApeHaka B [1eCKaX IPABEIUCTHIX, KPYIIHBX K
cpemHed KpYMHOCTH (TipH cpenHeM Auamerpe gactun 0,3-0,4 MM M KpynHee)
YCTPaHBalOT OJHOCIOHHEIE OOCKHIIIKH H3 IPaBHA H IeOHs,

Ipu pacnonoxeHu: gpeHaXa B NECKaX Cpefieil KPYNHOCTH CO CPEIHAM
AnameTpom yactHi Meree 0,3-0,4 MM, a Taloke B MENKHX U I1BIIEBATHIX NECKax,
CYNECAX W NPH CACKCTOM CTPOEHHH BOJOHOCHOIO NJIACTa, yCTPAHBAIOT JBYX-
cnokirble o0chnKkd. BHYyTpernHuil ciio#i 0OCHIIKM YCTpaBalOT M3 IP2BHA WK
n1ebusg, a BHeNHMUi — U3 Mecka.

Martepransl Xus APeHHPYIOUEX OGCHINOK AOMKHB! OBITH YMCTHIME U HE
JOMKHEI coflepxath Gonee 3-5% mo mMacce vacTull ¢ AuaMeTpom Meree 0,1 mu.
Tomumua oaoro cros ApeHupymoniel IrpabuifHoll oGCHIIKH HOMKHA OBITH He
MeHee 15 cM, necuaHoi — He Mexee 10 oM.

B cnabeIx rpyHTax ¢ HEJOCTATOYHOH Hecyiiell CIOCOGHOCTHIO ApeHax
JOMXEeH OBITH YNOXKEeH HAa HCKYCCTBCHHOS OCHOBAHME.

6.3.33. IlpameHenHe KOHCTPYKuMHA ApeHaxed Tnna «Deltay ¥ ApYTHX B3
COBpPEMEHHBIX MATEPUAJIOB, B TOM YHCIE M3 I'€OKOMITO3MTOB (CM. pasgen 6.1),
HCKII0YaeT BBINOJHEHAE TPafHUHOHHEIX NMECYaHO-rpaBHHHBIX OBCHIIOK ¥ no-

3Bonser obecrieyuTh XBC OCHOBHBIC (bymcuun — BOAOOTBOJALIYIO U 3alUUTHYIO.

162



6.3.34. Pacyer apenaxeil Jo/keH BKMOYaTh QUILTPALMOHHEIE PacyeThl
(NPUTOK U monoXeHMe cHikeHHoro YIIB), runpasnudeckue pacuerhl (POIycK
KaITHPOBAHHBIX TMOM3EMHBIX BOA 4epe3 COOPYXEHHs ApeHaxa) U noxbop mnec-
YaHO-TPaBHHHBIX OOCHINOK.

Ilpy HazHaueHMH KOHCTPYKTHMBHLIX HapaMeTpoB JApeHaxel clemyer

ofecrednTs MX BOZO32aXBaTHYIO H BOZOIPOIYCKHYIO CIIOCOOHOCTH, HOCTATOY-
HYI0 MPOYHOCTh TPH BO3XEHCTBHM BHEIDHWX CTATHYECCKHX M JAHHAMHYIECKHX

HAIPY30K U arpecCHBHBIX HOX3EMHBIX BOA.

Tuopouzonayun noO3IEMHBIX COOPYHCEH UL

6.3.35. KoHCTpYKIMA MHAPOM3ONAIME AOJDKHAE Ha3HA4aThed B 3aBHCHMO-
CTH OT I'HAPOCTATHYECKOro Hamopa IIOA3E€MHBIX BOJ, Tpe6OBaHUH 3alaHHOTO
peXHMa BIaXKHOCTH ITOMEIUEHHH, IPYHTOBBIX YCJIOBHH H arpecCHBHOCTH OKpY-
Xarolie# rpyHToBOR cpenbl. BepxHiolo rpaHHIly FHAPOU3ONAIHMY CTEH Clexyer
npuHPMaTh Ha 0,5 M BhIIlIE MAKCHMaNBHOTO IPOTHO3MPYEMOTO YPOBHS HOA3EM-
HBEIX BOJl MJTH NIPH HAMHMYHM «BEPXOBOJKMY - OT YPOBHA JHEBHOH MOBEPXHOCTH.

6.3.36. Ilpy MpoeKTUPOBaHHK CPelyer Y4YHMTHIBaTh, 9TO BOJOHENPOHM-
1aeMOCTh NOA3EMHBIX COOpPYXEeHHH MOXeT OhITh obecledeHa NpPHMEHEHUEM
MOHOJTUTHBIX GETOHOB CIEIMANBHOrO COCTABa C INACTHOHLMPYIOIMMHE i BOJO-
OTTAJIKHMBAIONMMY NOOABKaMH.

6.3.37. [ina pauroHansHoro BeIGopa ClnemyeT pacCMOTPETh BO3MOXKHOCTD
NPUMEHEHHA METOROB M MATCPHANOB THAPOU3OALIMH, YKa3aHHBIX B pasjele
6.2.

6.3.38. Ilpu npoeKTHPOBAHUM TU/IPOH3ONANME HEOGXOIMMO YUWTEIBATH
BO3MOKHOCTh OCAJI0K COOPYXEHMiH, medopmarmii MOA3EMHBIX KOHCTPYKIWIA,
BKIOYan ycaaKy u HabyxaHue GeroHa, a Taioke BO3MOMKHBIE HEpPENajbl TEMIIE-
paryphl.

6.3.39. [lnd BOCCTAHOBNEHHs HAapyIMIEHHOH I'MAPOM3ONAUMM 3KCIUTYyaTH-

PyeMeIX COOpY>keHHH MoryT OBITH HCNOMB3OBaHBI TNPOTHBOGMIBTPALIMOHHEIE
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3aBechl, YCTpauBaeMble yTeM HarHeTaHUs B FPYHT 4epe3 HHBEKTOPH PacTsBopa
GHTYMa, XKUIKOIO CTEKNa, NETPONATYMa, PaZAHYHBIX CMOJL.

Hpomusodpunsmpayuonnsie 3aeecst u Ixpansi
6.3.40. IlpoTHBOGHALTPAMOHHEIE 33BECH M 3KPaHbI CNEAYET NPUMEHNTS
B CIIy4asX yCTpoHcTBa:

- OrpakACHHH KOTIOBaHOB BOJIH3H CYUIECTBYIOMHMX COOPYKEHH U KOM-
MYHHMKal# B YCIOBHAX, KOI'ja NPHMEHEHHE BOAONOHIKEHNA (MM APYTHX CIo-
coGOB 3AMIMTEI) MOXET BHI3BATh NONMOJIHHTE/IFHBIE CBEPXHOPMATHBHEIE OCAJIKH
IPYHTOBOIO MACCHBA HIIH OCYTIICHUE TEPPUTOPUH;

- OrpaXJeHHI NOA3EMHBIX 4acTel COOpYKeHWH IpH MPMMEHEHMH BOZO-
TIOHHXKEHMS, KOTZJa MOTYT BO3HHKHYTH CBEPXHODMATHBHBIE OCAIKW 3haHui H
COOpYXEHHI.

6.3.41. KoHCTpyKUHA H TN NPOTHBO(HABTPALMOHHEIX 33BEC M IKPAHOB
HOJKHBI HA3HAYaThCA B 3aBHCHMOCTH OT CNEAYIOUIMX (aKTOpOB: JOJIIOBEYHO-
CTH OTPaXXACHHUMH, HHKEHEPHO-TEOMOTHYECKMX H IKONOTMIECKHX YCIOBHH ILIO-
WA/, IPHMEHAEMOro MaTepuana, TEXHONIOIMH YCTPOHCTBa 1 Ap.

6.3.42. @uIETPaLOHHbIC H MPOYHOCTHBIE PACYEThI BHIIONHAIOT AJIA:

- 000CHOBaHHA HaubGoNee DPAIMOHANBHBIX M IKOHOMHYHBIX pa3MeEpOB
KOHCTPYKIHI 3aBeC H 9KPaHOB;

- obecneyeHHa QUILTPALHOHHOH YCTOHYMBOCTH M IPOYHOCTH 3aBeC H
3KPaHOB, a TAOKe COOPYIKEHUH, PaCHIONOXKEHHBIX B 30HE X RITUAHHS.

6.3.43. Ilpu npoeKTHpOBaHHH HPOTHBOQUNFTPAIMOHHEIX 32BEC U IKpa-
HOB JIOJDKHBI GbITH ONPEENeHsl OCHOBHBIE OCOOEHHOCTH TEXHOIOIHH TIPOU3-
BOACTBA paboT M YKa3aHa CHCTeMa KOHTPONs X Kadectsa. IIpu HeoGxoaumocT
pa3pabaThIBalOT CieLHAILHEIE PETIAMEHTH Ha TEXHOJIOTHIO YCTPOMCTBa, KOH-

TPOJIb Ka4eCTBa CTPOUTEABHBIX paﬁor M KCIUTyaTalHIO 3aBeC ¥ IKPAHOB.
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7. OcHOBHbIE IPHHLMMNbI 33MHUTHI CyllecTBYIOUIEH
3aCTPOIKH NPH YCTPOIHCTBE NOJ3eMHbIX COOPYKEeHM

7.1. MeponpusaTHsa MO 3alUyTe OKpYXKatolieH 3acTPOHKH, HX KOHCTpYK-
THBHBIC PEIIEHNSA, METOAB! NPOU3BOACTBA paboT H MX 06BEMBl HENOCPEACTBEH-
HO CBS3aHBI C [IPHHATHIMY pelleHHIMH N0 BHOBB cTposlleMycs o6kexty. IMpo-
eKTHBIE PEIIEHNs MO CTPOHTENHCTBY HOBOIO 0OBEKTa M 3allUTe OKpYyXKaroueit
3aCTPORKH HODKHBI IPHHUMATHECA Ha OCHOBE aHaIH3a X B3auMoxeiicTBus. s
JOCTHIKEHUA ONTHMAalBbHOIO PEMICHHs pa3paboTKy MPOEKTOB 3alIHTHI CYIIECT-
BYIOIIMX COOpYXE€HMH CHefyeT OCYIECTRIAT, B COCTaBE NPOEKTa BHOBb
crposuerocs obsexTa.

7.2. Pasmep 30HBI BIHAHHA HOBOTO CTPOMTENhCTBA ODYCNIOBNHBAET Clie-
Iyronui KoMIekc GakTopos:

— BHA CTPOMTENBCTBA (TIOA3EMHOE COOPYXKEHHE, KOJUIEKTOPHRIE CEeTH U
Ip.);

~ Harpy3Kky, liepelaBaeMble Ha OCHOBAHHUE;

— I'PYHTOBbBIE YCIIOBHS;

— COOTHOIIEHUWEC OTMETOK 3aIOXKEHHS (YHAAMEHTOB NPOEKTHPYEMOIO
3[AHHEA B OKpYXalomeH 3acTpolixu;

~ rry6¥Ha KOTJIOBaHa K CIocol ero orpaxIeHus;

— TEXHOJIOTHs [IPOMU3BOJCTBA paboT;

~ cnocob Bo3BeIeHHS TIOJ3EMHOI0 COOPYIKEeHHMS (OTKPBITHIH, 3aKPEITHI);

— HalHYMe ApEeHAKEH WIKH BOJONOHIKEHHUA.

Ilpu onpenesieHHH 30HL! BIMAHUA CIEAYeT TAKXKe YUHTHIBATH BO3MOXKHOE
BIUAHUE CTPOMTENHCTBA Ha M3MEHEHME PEXXUMA MOJ3EMHBIX BOA M Ha aKTHBH-
3aUHAI0 OTIaCHEIX MEOJIOrUMECKHX TIPOLIECCOB.

Jins BBINAYM TEXHHYECKOrO 3aJaHUA Ha H3bICKaHMsS pa3Mep H KOHQUrypa-
UM 30HBl BJIMAHHA YCTaHABIMBAIOTCA NPOEKTHPOBINMKOM HAa OCHOBRHMH

HMEIOLIErocs OMbITa C HCIIOJB30BAHHEM HMEIOUIMXCH apXHUBHBIX MaTEPHANOB

H3bICKAHMIA.
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OpHeHTHPOBOUHBIE Pa3MepHl 30HB!I BIMAHMA AN HEKOTOPBIX CMOcobon
OrpaxKIeHns KOT/OBaHa B 32aBHCHUMOCTH OT ero rny6uusl H,, M, COCTaBIIsIOT:

— 5 H, npy HCONB30BAHHMH /1A OTPaXIEHHs «CTEHR! B IPYHTE» C Kpen-
NEHHEM aHKEPHBIMH KOHCTPYKIUAMHE;

- 4 H, npy HCNIONL30BAHNH OrPAXKICHUS U3 3aBHHUKBaeMbIX CBak ¢ kpe-
ANCHHEM PacTiOpKaMH;

~ 3 H, npn HCOONB30BAHHH AJil OTPAKIEHUSA (CTEHE! B TPYHTEN € Kpen-
NleHHEM pPacnopKaMH;

~2 H, ipy MCTIONB30BAHHM «CTEHHI B TPYHTE» MOX 32IUATOH ITEPeKphI-
THS CTPOAIHETOCA 3NAHMA.

Ha craguu «I1poexT» pasMep 30HB BIHAHKHY Hauboliee IOCTOBEPHO MOXKET
GuITh ONpefecsiicH PacueTOM HA OCHOBE MaTEMaTHUECKOro MOCAMPOBAHES YHC-
JleHHEIMH MeToaaMH (Hanpumep, MKD). J{na BRIMONHEHHS 3TOro MpOrHo3a pe-
KOMEH/[yeTCs IPHRICKaTh CNIeI{HaTM3HPOBAHHbIE OPraHU3aIliy N0 NEOTEXHHKE.

7.3. JIna 37aHME ¥ COOPYXEHHMI, TONAA3I0MHAX B 30HY BIHAHAA YCTPOH-
CTBA MO3EMHBIX COOPYXKEHHH, AOIDKHEI OLITE BHIMOAHEHBI:

— HHKEHEPHO-TEONOTMYECKHE H3BICKAHMS B CocTane M oGneMax, odecre-
YMBAOIMX NPOTHO3 JOTONHHTENEHBIX AedopMaryii OCHOBAHHH CyHIECTBYIO-
HAX COOpYKEHMH OT BIHAHMS HOBOTO CTPOHTENLCTBA;

— obcrmexoBaHde OCHOBaHMH, (YHIAMEHTOB M BEPXHMX KOHCTPYKIHi
IKCILTyaTUPYEMBIX 3/IaHHH H YCTaHOBIIEHA KATETOPHA COCTOSHHA MX KOHCTPYK-
nuil (cM. npuioxeHue A);

— MPOTHO3 AOTIONHHTENBHEIX AedopMainii ocHoBaHui (QYHAAMEHTOB H
CpaBHEHHE MX C NPEeNHBME BEIMYHHAMY JOTIONHATENbHEIX gedopMaruil s
JIaHHOH KOHCTPYKIHH ¥ KaTErOPHH HX COCTOAHHA.

QOO6a3arensHON COCTABHOH 4acTBIO CTPOHMTENBCTBA Ha IUIOWIAAKaX, Ile
YCTPOHCTBO IMOA3EMHBIX COOPYXKeHHH OCYIECTBAACTCH B YCIOBHAX TUTOTHOJ 3a-
CTPORKY, ABJFETCA MOHMTOPMHI MOBENCKKA IKCIUTYATHPYEMEIX 3hauuil, nona-

JAIOUIMX B 30HY BIHAHHA HOBOT'O CTPOHTENLCTBA (CM. pasfen §).
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7.4. IIpu ofcnenoBaHuy CyIIECTBYIOIUKX 3JaHHMH, MONANAIOWMX B 30HY
BIUSHUS YCTPOHCTBAa NOJ3EMHBIX COOPYXEeHHH, Henecoo6pasHo YCTaHOBHMThH
KPHBH3Hy nofowBbl ¢yHAaMeHToB p (1/M), KOTOpas onpepenseTcs Mo pesyib-
T4TaM CTERUANBHAIX H3MEPEHHIH HaKIOHOB GyHJaMEHTOB NpHOOpPOM — U3MEpH-
Te/ieM KPHBH3HBI, MM  BBIMHCIAETCS 10 pe3ybTaTaM reofIe3HYeCKnX U3Mepe-
puil  OCAamOK MAapoK, YCTAHOBNEHHBIX [10 KOHTYPY 3JaHHS B €ro HOKONe, B

TO9KAX ¢ KOOPAMHATAMY X, X+Ax, x+24x, o hopmyne:

_ S+ 289 - 256+ A+ K9
&y ,

rae S(x) — ocanka 34aHHA B TOYKE C KOOPAHHATOM X, M;

P

S(x+A4x) — ocanxa 3xaHUA B TOUKE C KOOPAUHATOR X+AX, M;
S(xt24x) — ocamxa 3AaHAS B TOUKE C KOOPAKHATON X+2A4x, M;
Ax=5-10m.

Tpenensuble 3Ha3eRHS KPUBH3HEI NpHBeAeHH! B Tabnuue 7.1.

Tabnuna 7.1
HanMmenosanne u koHeTpykTB- | Kareropus coctos- | Kpususna nomouissi
Hble OCOOEHHOCTH 31aHUS KT HHS KOHCTPYKLHiA ¢dyHnamenTa p, 1/m
COOpPY KEeHUs (mpunoxense A )

MorostaxHsle GecKapKackHble I 4-10%
3JaHHUA C HECYLIMMU CTCHaMY U3 I 1-10*
KPYIHRIX GIOKOB HJIH KHMpPIIHI- 111 8.10°
HO# Knanxu 63 apMppopaus Iy 5.10°%

Y 0
MHoroataxxusie 1 OGHO3TaXHBIE I -
3JlaHHA UCTOPHYECKOH 3aCTpoM- II 2-10%
K KJIH TIAMATHHKA HCTOPHH, I 4107
KyTbTypbl M aDXMTEKTYPHl C He- Iy 2.10°
CYLIMMM CTEHaMH H3 KMPIHYHO#H Y 0
knaaku 6e3 apMUpoBaHus

7.5. OCHOBHBIMY METOJAMM 3aUIHTHI CYHIECTBYIOIMX 3JaHHM, ONafaio-

WHX B 30HY BJIUAHHA HOBOI'O CTPOUTEIIBCTBA, ABNAIOTCA:
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~ YCHJIEHHe OCHOBaHHH H (yHIaMEHTOB, a TAKKe BEPXHHX KOHCTDYKInii
31auuit;

— YCTPOHCTBO pa3fielMTeNbHON (OTCeUHO) CTeHKH.

- HarHeTaHHe B OrPaHHYEHHEIR 061eM rpyHTa TBEPACIOMEro PacTBopa ~
KOMCHCAlIMOHHOE HarHeTaHHe.

7.6. B xadecrse METOZOB YCHICHHA OCHOBaHHH M (PyHIaMEHTOB mpHMe-
HSIOT CeAYIOLIHe: yBeIdeHne ONOPHO# IUIOIMAH CYIIECTBYIOMMX JIEHTOUHAIX
H cron6uaThix (yHAaMEHTOB; YCTPOWCTBO JOMONHMTENBHEIX (QYHIAMEHTOB;
NoABeAEHHE IUTMTHOrO QYHIAMEHTa; nepecaiKy (pyHIaMeHTOB Ha CBaH pasiny-
HBIX BHJIOB H CIOCOOOB TOIpYKEHHA H H3TOTOBJICHHS; XMMHYECKOe 3aKperuie-
HHE IPYHTOB OCHOBAHHS.

HanGonee 3¢ pexTHBAEIMA H 5€30MaCHBIMM ABIAIOTCA METOMNBI YCHIICHUA
OCHOBaHMIi W (yHAaMEHTOB C TIOMOIIbIO CBali BIABNMBaeMEIX, Gypo3aBHHYH-
BaeMbIX, 6ypPOMHBEKIIMOBHBIX, 6ypOHaOMBHLIX ¥ FPYHTOLEMEHTHBIX (TIG TEXHO-
JOTHMH  «jet-grouting»), T.e. TEXHOJOIMHM, HE CO3JAIOMME AWHAMIYECKHX BO3-
HeHCTBUI.

7.7. DbdexrunHoMk Mepo#, HaNpaBlIeHHORE Ha YMEHBINCHME BIUSHUA TIOH-
3eMHOI'0 CTPOMTENLCTBA HA CYMECTBYIOMME 30aHMs, ABNAETCHE yCTPOHCTBO pas-
JACAUTEIBHOR (OTCeIHOMN) CTeHKH.

JecrrocTs U 1ryOHHa PasACHUTENEHOH CTEHKH ONPEACINOTCH PacyeToM
% JOMDKHEI 00€CHIeYHTh OrpaHHYeHHe FOPH3OHTANBHBIX CMETICHNH IPyHTa B ac-
HOBAaHHMH CYIIECTRBYIOIIETO 3aHuS.

7.8. B kadecTBe pa3snenUTENsHON CTEHKH MOTYT OBITH HCMOML30BAHbL:

— «CTE€Ha B TPYHTER;

~ IIYHTOBBIH DAL,

- CTeHKa M3 CBAH Pa3NHYHLIX BHAOB U CI0COOOB MOrpyKEHHS.

7.9. llpumeHenne WITyHTa, CBAK U APYTHX 3JIeMEeHTOB (Tpy6, MeTammiye-
CKHMX MPOKATHBIX NEMEHTOR), [OrPYXaeMbIX 3a0HBKOH, B ycnosusx Gnuspac-

NONOXEHHO! CymecTByIoweH 3acTpoilku He pekomeHmyercs. JlomycTumocts
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NpHMEHEHUs 3a0MBKH BONH3A CYINECTBYIOUMX 30aHUH CleayeT yCTaHaBIMBATh
TONBKO MO pe3ynbTaTaMm NpobHO#M 3a6MBKM C yyacTHEM CNEeLHaTH3HPOBAHHBIX
opraHu3alMi JuIg onpezieneHHs YPOBHA BHOpaIMOHHOrO BO3ACHCTRBHA M €ro co-
OTBETCTBHA HOPMATHBHBIM OrPaHHYEHUIM.

7.10. OnBIT cTpoHTERBCTBA M03BONACT CHENATh BHIBOJ, YTO Cnocob 3a-
BHHYHBaHHA CBai NPH peatH3aldy MepOnpHATHil no obecneyeHnIo COXpaHHO-
CTY CYMIECTBYIOINMX 3AaHUil BONM3H CTPOANIMXCA MOX3EMHBIX COOpYXEHHH my-
TéM YCTPONCTBA pasHeNuTesbHBIX CTEHOK sBNAeTcA Haubosee NpHEMIIEMBIM
KaK C TEXHHYECKOH, TaK H C IKOHOMMYECKOH TOYKH 3pEHHA.

7.11. Ha ocuoBe 0606ileHHs ONBITa HCCIEAOBAHMA BAUAHMA Ha CYUIeCT-
BYIOILME 3JaHUsA NPOXOAKH BONH3H HHX KOMMYHHKALMOHHBIX KOIUIEKTODOB
RHAMETPOM 10 4 M, COOpYXKaeMbIX IHUTOBBHIM METOJOM C OTKPHITHIM 3abo0eM, B
tabnuue 7.2 npuBelieHB peKOMeHAALME N0 3¢(QEKTHBHOCTH IPMMEHEHHs pa3-
AEeNUTENBHBIX CTeHOK W3 GypozaBHHYHBalOIMXCA cBaH. [Ipu sTOoM ydTeHa Kare-
TOpPUsl COCTOSAHMA KOHCTPYKIWH (npsunoxeHue A) M OTHOCHTeNdbHas ynaneH-
HOCTH NMPOKJIAIKY KOJTEKTOpa OT CYMIeCTBYIOUMX dyHaamentoB m = (H-h)/L,
rae  H — rirybuna 3a0xeHns KONNEKTOPHOTO TOHHeNs, i — rybuHa 3anoxe-
HUR QyHIaMeHTa 30aHKA, L — pacCTOsIHKE B IUIaHe OT 3AaHHA AC TOHHENA,

7.12. KoMneHCaMOHHOE HarHeTaHHE [P HCTIONb30BaHUM €10 1A 3all|-
Thl OKpYXXAXOUIeH 3aCTPOHMKH NPOH3BOAMTCS TaKWM 00pazoM, uTobnl CO31AThH
BEPTHKANLHLIA re0TEXHHIECKHil Gapbep Ha TyTH PAaCMpPOCTPAaHEHHMS BOJIHEL U3-
MEHEHHS HaNpshKeHHO-AeQOPMHPOBAHHOIC COCTOAHHS I'PYHTa B MpONECCE BEHI-
flonHeHUs paboT 0 CTPOUTEILCTBY NOA3EMHOIC COOPYKEHHUA.

B xadecTBe TBEpACIOLIETO PacTBOpa HCIONB3YIOT LUEMEHTHbIA pacTBOp ¢
noGaBkaM# ¥ 3anonnuTeneM. Harneranue pacTBopa NpOH3BOJUTCS € IIOMOIIBIO
NOTPYXEHHBIX B TPYHT CNEHMANBHBIX MHBbeKTOpOB (puc. 7.1) mo MarKeTHO#H
TEXHOJOTHH METOJ0OM MHOFOKpAaTHOI HHBEKIHH He6onAbWHX 00HeMOB pacTBO-
pa. [Ipouecc HarHeTaHHs AOMKEH COMPOBOXIATHCA MOHHTOPHHIOM TIOBEACHHA

NIOBEPXHOCTH IPYHTA H 3aALIHUIAEMOT0 COOPYXKEHHS.
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Puc. 7.1. Kodctpyxuusa Tpy6sl- HHReKTOpa

Tabnuua 7.2
Ne KoncrpykrusHas Kareropus m= PexoMeHnauuy |
nn. 0cobeHHOCTD 3AaHus cocroauma |(H-h)/L
KOHCTPYK-
HHH
1 | TpaxaaHckue ¥ MPOH3BOL- LI 0,5...3,0 | 3ampuTHEIE
CTBEHHBIE OAHOITAXHBIC U MEpORpHATHA He
MHOro3TXHBIE 3AaHUA C Tpebylotcs
TOMHBIM KeNe300eTOHHbIM
KapKacoM
L1 0,5...3,0
MsuorostaxHsie Geckapxac- 0,5...2,5
2 |uuie snanax ¢ HeCyuamMn W [25.30 |Orcetnoi sxpan
CTeHaMH U3 KPYTHbIX naue-
et H3 Gypozamm-“
9HBACMbIX CBai
3 | MuorostaxHsie Geckapkac- LH 0,5...3,0 | 3aumTHete
HbI€ 3AdHUA C HECYLLIUMA MEpONpPUATHA He
CTEHaMH M3 KpyTHBIX 65io- TpebyloTcs
KOB HJIH KHPIIHYHOH KNaaAKH
6e3 apMupoBaHus
4 | MHOrosT2)kHbie H OJHO- LILII }0,5...3,0 |HesdpdexTusno
ITaXKHbIE 38HNUT HCTOPHYeE- YCTPOHCTBO OT-
CKO#H 3aCTpOHKH MM Ma- CEYHOro 3KpaHa
MATHHKH apPXHTEKTYPbI € u3 6ypo3aBuH-
HeCYUIMMM CTeHaMH U3 4MBAEMBIX CBaf
KHpIH4YHOHA Knagky Ge3 ap-
MHpOBaHHA
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7.13. Tlpu ycrpoiictBe BONH3M CyMIECTBYIOMEH 3acTpoiik¥ rmyGoKnX
KOTJIOBAaHOB BMA OTpaXKAaoiliell KOHCTPYKIMH KOTJIOBaH@ NPAKTHUECKH He
RIMAET HA 3HaYeHMs OCAnoK 3AaHMi M coopyxenuii. OnpenensiounM ¢daxro-
POM, BIHMAICIMM Ha OCANKHM, ABJIAETCA BHA KpeIUIEHHS OrpaKiaroiieil KOHCT-
pyKuHH (aHKepHOE KpeTeHUe, PACIIOPKH M PaCKOChI, KPeTUIeHHe MepPeKPLITHS-
MH IIPH CTPOHTENLCTBE METOAAMH (CBEPXY-BHH3» U «BBepX-BHU3»). ITpH 3TOM
panGobilee BIMSEHHE OKa3bIBaeT aHKEpHOe KpeIUIeHHe U HAaUMeEHbIIee — Kpell-
JIeHHE MEPeKPhITHAMY. PeKoMERIyeMEle METOABI KpensieHUs OrpakKAeHUA KOT-
joBaHa mpuBeneHbl B Tabn. 7.3, coCTaBNeHHOH Ha OCHOBe 0GOOLIEHHS ONEBITA

CTPOHTENLCTBA B I. MOCKBe,

Tabnuua 7.3
PexoMeHAyeMEbIe METOIBE KPEIUICHHS OTPak/IeHUs KOTIOBaHa
Haumenopanne n | Kateropusa | Makcu- Tun PexoMEHIyeMSIi |
KOHCTPYKTHBHBIE | COCTOSHMsS | MajbHast HHX.~ m= THI! KpenIeHMs
ocobeHHOCTH 31a- | KOHCTPYK- | oOcaixa, reon. (H-hg)/L OrpaXKacHHns
HHA I Swmaxs CM | YCIIOBHIH KOTNOBaBa
MrorostaxHsie I-HI <1,7 AP T
Geckapxacubie I 4.0 LIt 1,8-6,0 P, I1
3aHHS C HECY- 6,1-10,0 I1
IMHAMU CTEHAMH U3 1-1I <0,5 AP I
KpPYnHBIX 6110K0B 1 3.0 0,6-1,5 p,II
HAY KUPIUIHOH LI 1,6-4,0 P, 11
Kknagke 6e3 ap- 4,1-10,0 i
MipOBaHASL LU <04 AP Tl
11 1,0 0,5-3,0 P, II
3,1-40 P11
I 4,160 1
v 0,4 1-I0 <02 AP 1
1 0,2-2,0 P, IT
MHuOro3TaXHsIC LIl <0,4 AP IT |
ORHOJTaXHBIE 0,5-3,0 P, 1T
30aHKS HCTOPH - 11 1,0 3,140 P, 11
yecxoit 3aCrpoHKH I
HA¥ NaMATHHKH 41-6,0 n
APXUTEKTYPBI C i 0,4 1-1 <0,2 AP
HECYLIMMH CTE - I 0,2-2,0 P
HaMK U3 KMpIuy -
Hoii xaaxy Ges v 0,2 1 <0,2 P, II
| apmMupoBanus
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Ipumeyanun k Tabnuue:

1. Kateropus cocTosHUA KOHCTPYKIMI 3XAHUS OTIPECNAETC B COOTRET-
CTBHM C IPHIOXEHHEM A.

2. Tunu MBKeHEepHO-TeoNoTHYecKUX ycosui: I Tl — Hackms (2-5 ),
necky (OT MENKUX AO IPaBENUCTHIX, CPeARell MIOTHOCTH ¥ NNoTHLIX); I Tan-
Hachlllb (2-5 M), CYTIMHKM H [IHHE! OT NMOJYTBEPABIX A0 TYTOIUIACTHYHRIX,
III THO — Hacwmb (2-5 M), CYTIMHKM ¥ MIAHE! OT MATKOMIACTHYHBIX O TeKy-
9HX.

3. Tun XpemneHHA OrpakKaeHHs KOTA0BaHa: A - aHKepRoe KpeluicHHe; P -
KpelUleHHe pacnopKaMd Wid packocamn; [1 — KpenjieHHe nepexpbITHSIMH (Me-
TOEI CTPOHTENBECTBA KCBEPXY-BHH3» U «BBEPX-BHH3M).

4. Ipu npoyrx MapaMeTpax M AJIA 3A3HUNE HEOOXOMMUME! JAUNUTHEIE Me-
ponpHATHS (pa3JeiIMTeNbHAs CTEHKa, YKpeIUIeHHE Tena GpyHaaMeHTa H OCHO-
BaHHSA, CMEHa THNA GyH1AMEHTOB K T.4.).

7.14. Tlpn npumenepuu moGoro MeTosa 3alATHI CYUeCTBYIOMEH 3a-
CTPOHKH OT BITMSAHHA CTPOUTENBCTBA MOM3CMHOTO COODYXKCHHA CIIeLYeT YUuThl-
BaTh BOSHMKHOBENKE TEXHOJIOTHYECKOH OCalkyl 30aHuii B pe3yfbTarTe peatH-
3alMM  3aNTHTHOTO MEPONPHSTHA, KOTOpas MOXCT KocTHrats 20 MM, a B 01
DENbHBIX CIy9adx, npexae seero s 3nawmid I v IY xareropmit coctosus

KOHCTpYKIMH, IpeBbULIaTE NpelenhHbie AONOMHATENRHbIE dedopManmy.
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8. MOHMTODHHT NPH CTPOHTENLCTBE U
IKCIJTYaTAUMH IOA3EMHBIX COOPYXKeHHii

8.1. IeoTexHHUYeCKHIt MOHATOPHHT

Ha3uavuenue, yenu u 3a0auu MOHUMOpUn2a

8.1.1. MOHMTOPHHT CliefyeT BHINOJIHATH B MPOLECCE CTPOHTENLCTRA HON-
3MHBIX COOpYXeHHH, a B HeoOXOZMMBIX CyyasX W B HaYalbHBIA NEpPHOA MX
IKCIUTY ATALUH.

MoHxTOopHHT, KaK NIPaBUiIo, CIERYET OPraHU30BLIBAT:

— IUIS CTPOSIIUXCA MOJA3EMHBIX COOpYXeHHH 1 ypOBHS OTBETCTBEHHOCTH;

-~ A cmoxmﬂicsx NoA3EMHBIX coopyxkeruii II ypoBHS OTBETCTBEHHOCTH
B CNIOXHEIX HHXXEHEPHO-T€0JIOTHYECKHX YCNOBUAX;

— A CYWECTBYIOMMX 3/IaHHH M COOPYXXEHHH, NONajaloliMX B 30HY
WIMAHUS TIOA3EMHOIO CTPOMTEABCTBE B YCNOBUAX TECHOK 3aCTPOMKH, a TakKe B
JApYrHX Cy4asiX, MpeXyCMOTPEHHbIX TeXHHYECKUM 3alaHUEM.

B cocraB mpoekta CTpOMTENbCTBA MOA3EMHBIX COOPYXEHMEl CliefyeT
BKJOYATh TPeOOBAHMA K IPOBEACHIIO MOHMTOPHHI2.

8.1.2. MOHHTOPHHI NOA3EMHBIX COOPYXEeHMIl MpefHa3HadeH Ju1s obecme-
YeHMS HAIeXKHOCTH CTPOMTENBCTBAa MOA3EMHEBIX COOPY)KEHHH M COXPaHEHHA
3aHKA W COOPYIKEHHH, HAXONAMIMXCA B 30HE KX BIHAHHUA, 2 TAKKE 3aLUMTHI OK-
pyxatolieH CpeAibl ¢ Y4eTOM BO3MOXHBIX HEraTHBHLIX NOCNEACTBUN CTPOHTEND-
CTBa.

§.1.3. Llensio MOHMTOpPUHTA SBASETCH OLIEHKA BO3NEHCTBHS CTPOUTEINLCT-
B2 [IOJI3¢MHOT'0 COOPYXXEHHs HA OKpY>KarOLIXe 3AaHUsA M COOPYXKEHHUs, Ha aTMO-
ChepHyI0, reOIOrHYEeCKYIO M THAPOTEOTIONHYECKYIO CPeY B ICPHO/ CTPOMTEN b~
CTBa ¥ IKCIUTyaTalu, paspaboTka NpPorHo3a U3MEHEHUs WX COCTOSHMsA, CBOE-

BpeMeHHOE BeIsBNEHHE Ae(EKTOB KOHCTPYKLMH, NpeIynpeXACHUE U yCTpaHe-
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HHE HEraTHBHBIX NPOLIECCOB, YTOYHEHHE pE3YNbTATOB [POrHO3a M KOPPEKTH-
POBKa MPOEKTHBIX pellieHHH.

8.1.4. B 3a5aun MOHMTOPHHTa BXOAMT paspaGoTka peileruii no obecne-
YEHHIO COXPAaHHOCTH H HANEKHOCTH OKpYxaloilleil 3acTpOHKH, Mpefynpexie-
HHIO U YCTPaHEHHIO Ne()eKTOB KOHCTPYKLMH 3faHMH M COOpYXEHMH, Hefomy-
IEHHIO HEraTHBHLIX U3MEHEHHH OKpyXalouwleif Cpefibl, a TAKKe OCYIIeCTBe-
HHUE KOHTPOJIA 32 BBITIONHEHHEM MIPUHATBHIX PEUICHHH.

8.1.5. B npouecce MOHMTOPHHIA HODKEH PAaCCMATPHBATECH BECh KOM-
TUIeKC CTaTHIECKHX, AMHAMHYECKHX ¥ MHBIX TEXHOTCHHBIX BO3MIEHCTBHH, IpH-
BOJIIAX K KaYECTBEHHOMY M KONHYECTBEHHOMY H3MEHEHHIO XapaKTePHCTHK
COCTOSHHA 3JAHUH H COOpYXEeHMH (NOA BO3ACHCTBHEM CTPOMTENLCTEA HOMIEM-
HBIX COOPYXEHHI), B T.4. K MOTEpE MMH NPHIONHOCTH K 3KCIUTyatauud. B ciy-
4ae HeOOXOIMMOCTH IOIDKHBI Pa3pabaThiBaTbCsi KOHCTPYKTHBHBIC WM HHBE
MEPE! 3AlMTH! 7N 00ecneYeHus WX IKCIUTYaTAIMOHHOK HANEKHOCTH.

8.1.6. Ilpu npoBeieHUM MOHHTOPHHIA, KaK MPABUIIO, CHEAYET ONpene-
JATH:

— OCaKH, KpeHEI ¥ TOPH3OHTANBHbIC CMEHICHNA KOHCTPYKUMH nomemso-
rO COOPYKEHHS, & TAKXKe OKPYXAIOWWX 34aHii H COOpYKEHHH, pacronoKes-
HBIX B 30HE BIIMAHUA CTPOHTEIILCTBA;

~ TEXHWYECKOE COCTOSHWE KOHCTPYKIHH CTPOSINEroCs NOA3EMHOro co-
OpYXeHHS #1 OKPYXXalOIIUX 31aHHH H COOPYKECHUH;

— meopMaLMH OrpaXXIAlOMMX ¥ PACOPHBIX KOHCTPYKIMH B 3HAYEHNUS
yCHJIHH B HHX;

~ YCUIHA B aHKepaxX KOHCTPYKLu#;

— HaNpKeHUA U AeQOopMalyK B [PYHTOBOM MAaCCHBE;

~ bE30MeTPHYECKHE HaflOphl BOAb! B IPYHTOBOM MaCCHBE;

— pacxofpl BOAbI, QHILTPYIOUlell B MACCHBE IPYHTA, BMEMAIOmEN NoA-
3eMHBIC COOPYXKEHHS,

— TeMIlepaTypy F'pyHTOB B MacCHBe;
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- 3(pdeKTHBHOCTL PaGOTHI APEHAKHBIX, BOAOMOHUIUTENBHBIX M NPOTHBO-
OUILTPALMOHHBIX CHCTEM;

- YPOBEHDL KoreOaHUil NOA3EMHOr0 COOPYKEHMS: IPH €10 CTPOUTENLCTEE
PANOM C TOHHEIAMM METPOINOJIUTEHA H APYTHMH HCTOYHHUKaMH BHOPALMOHHBIX
# AMHAMHYECKHUX BO3ACHCTBHI.

8.1.7. Ilpn npoeKTHPOBAaHHH TON3EMHBIX COOPYXKEHHH NOIKHBI ObITh
NpenyCMOTPEHE! HHKEHEPHBIE MEPOTIPUATHS NO 3aUINTE 3/(@HHE H COOPYXEHHUH
0T HEAOITY CTHMBIX Jehopmantsii.

8.1.8. Ilpu cTpouTenscTBE MOA3EMHBIX O00HEKTOB B PaOHAX C MMOTHOMH
3ACTPOHKOH M HAMYMEM MCTOPHYECKHX NAMATHHKOB M NaMJITHHKOB apXHTEK-
Typhl MOHUTOPHHT OCYIIECTBIIAETCS MOJ PYKOBOICTBOM HAYYHO-TEXHHUECKOTO
KOOPAMHALMOBHONC COBETA, KOTOPEIR CO3AAETCA U3 MPeACTABUTENEH 3aKa3uHKa,
NPOEKTHPOBIIMKE, CTPOUTEALHON OPranU3aliiy i PaHOHHBIX OPraHOB HAK30pa H
KOHTPOJIsL, & TAKXKE B CJTyac HEOOXOANMOCTH ~ OPraHOB OXPaHbl HCTOPHYECKHX
NAMSTHHKOB.

8.1.9. MOHHTOPHHAT JIOIKEH NMpPOBOAHTHCA MO CHEHHAIBHO paspaboraH-
HOMy TPOSKTY WiM mporpamme. K BHITIONHEHWIO MOHWWTODMEHIA HONXHbI TPH-
BlEKaThCSH ClEIHAIM3NPOBaHHbIe OPTaHM3alUY, HMeJOLIHe THLICH3UH Ha MIpoBe-

Ienke 3THX paboT.

Cocmae monumopunza

8.1.10. Cocras u 06beM MOHUTOPHHTA 0JDKHBI HA3HAYATHCA B 3aBHCHMO-
CTH OT YPOBHS OTBETCTBEHHOCTH COOPYKEHHMH, UX KOHCTPYKTHBHBIX OCOOSHHO-
CTell, KaTErOpHY CJIOKHOCTH MHXEHePHO-TEONIOTHYECKHX YCNOBHi, cmocoba
BO3BE/ICHHA TON3EMHOTO COOPYXKEHMA, ILTOTHOCTH OKpYJXKaioiuel 3acTpOHKH H
APYrHX YCIIOBHIA.

8.1.11. B cocraBe MOHMTOPHHTa HEOOXOAMMO HPEAYCMATPHBATD:

- ¢OOp H aHaNU3 TEXHHUYECKHX JAHHBIX 10 KOHCTPYKUMSM TNMON3EMHBIX M

HABEMHBIX YaCTeH 3JaHUI U COOpYXKEHHU;
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- ofcnenoBanue CYIUECTBYIOUIMX 3JAHUA M COOPYXKEHWH, B TOM YHCne
NOJI3eMHBIX KOMMYHHUKalIMi{, NONANaoIMKX B 30HY RIMSHHA HOBOrO CTPOHTENS-
crea (npunoxenns B uIN);

~ paspaboTKy TpeGoBaHuit O KOMyCKaeMbIM NPEAENLHBIM JiedopMalliam
3naHuil B COOpYNKEHHil;

— ONpejeneH’e PaCYeTHLIX BENWYHH reoTEXHUYECKOro MporHosa, BKIo-
Has OLEHKY BIMAHHA MON3EMHOrO CTPOHMTENLCTBA M IIPOU3BOACTBA paboT Ha
CYLIECTBYIOILYE 3/1aHHA ¥ COOPYKEHHUA;

— pa3paboTKy MEpONpHATHII N0 YCTPaHEHHIO HETaTHBHLIX MOCNEACTBHl
TIOA3EMHOI0O CTPOHTENHCTRA,

8.1.12. MoHMTOPHHT 11eNecoo0pa’Ho OCYLIECTRINT C HCIONb30BAHHEM
KOMIUIEKCHOH aBTOMATH3HPOBaHHOH NIpOTPamMMBbl, IIO3BONSIONIEH ONEPATHBHO
BBIABJIATH BCE BO3HHKAIOMIHE OTKIOHEHHS, YCTAHABIABATh HEOGXOMUMEIE B3ak-

MOCBS3H H PEryIHPOBaTh BeCh NMPOLECC B LENOM.

Obuque mpefoSAHUR K MOHUMOPUHZY

8.1.13. Buibop cucTeMsl HaGMOAEHMI IPOU3BOAAT B 3aBHCHMOCTH OT lie-
Neli ¥ 3324 MOHATOPHHTA, PE3Y/IbTATOB PACYETHBIX POTHO30B, CKOPOCTH Npo-
TEKaHHA NPOLECCOB, TOYHOCTH H3MEPCHHH M IPOJOIKHTENBEHOCTH HX BO Bpe-
MeHH.

8.1.14, ToyHoCcTh cucTeM HaOmojeHuY Ha3HAYaeTCs B 3aBACHMOCTH OT
BeJIMYHH pacueTHHIX IMPOrHO30B K AOIKHA 06ecredHBaTh JOCTOBEPHOCTE NOTY-
gaeMoit HHQOpMalMK, a Talkke COOTBETCTBOBATH TPeDOBAHHAM COINIACOBAHHO-
CTH B NMPOCTPAHCTBE ¥ BO BPEMEHH IIPHMEHSEMbIX PA3IMYHBIX CHCTEM Habmo-
NEHUH.

8.1.15. Tlpuboper n 0GopyzOBaHME, HCTIONbL3YEMBble VIS HaloaeHHi,
IOJDKHEL 6BITE cepTH@MUMPOBAHLI U aTTECTOBAHK B COOTBETCTBHM ¢ Tpe(oBa-

Huam# [occTanpapra Poceus.
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8.1.16. Toukn H3MepeHHii ¥ YacTOTy HabMOxeHHH HEOOXOMUMO Ha3Ha-
YaTS B 3aBHCHMOCTH OT BETMYMH PacYETHEIX NPOFHO30B, HHTEHCHBHOCTH H3Me-
Hewuii HabmonaeMBIX BENHYHH, MacwTaboB OCBOSHHA MOA3EMHOIO MPOCTPaH-

CTB3, KOHCTPYKTHBHBIX 0COOEHHOCTEH 3/{aHui U COOPYXEHHIA.

Cucmema monumopunza

8.1.17. Ha cragum npOeKTHpOBaHHA 1O NPOBEJCHUA MOHHTOPHHIA
ROIKHB! OBITH pa3paboTaHb! K ONPENENeHbL:

~ OCHOBHBIE IKCTLTyaTallHOHHEIE TPeOOBaHMs K 3AAHHAM H COOPYIKEHUAM
H OKpYXaroulesl cpeze;

~ pacyeTHBIi NPOrHO3 3HaYeHHit AedopMalMii ¥ yCHIIHIA,

— mporpaMma Hab 1o IeHui;

— cucteMbl HabMOREHHU.

8.1.18. Ha cranuu CTpOHTENHCTBA JOJDKHBI BBIONHATHCS:

~ YCTaHOBKA CUCTEM HabioneHuit;

— MPOU3BOACTBO HaONIoAEHUH.

8.1.19. OueHka NPRHATHIX KPUTEPUEB BEINONHEHHSA IKCIUTYATAUOHHBIX
TpebOBaHUH 1IPOU3BOAMTCH HA OCHOBE PE3yJLTaTOB CPAaBHEHHMS PACUETHBIX H
HabmonaeMeix 3HaveHHH nepopMaumii M ycunmii. B HeoOXxomuMbX ciydasx
NPOM3BOAMTCS pa3paboTKa JOMONHUTENBHBIX MEPONPHATHH mo obecreueHuio
IKCIUTyaTalMOHHON HaJEKHOCTH CTPOSIIEroCs NOA3EMHOIO COOPYIKEHHS M OK-

PYXaIOIMX 3KCIUTyaTHPYEMBIX 3JaHH.
Pacuemrstit npozHo3 eNUAHUA CIPOUMENLCER
ROO3EMHbBIX COOPYHCEH U HA OKPYHCAIOULYIO 3ACMPOLKY

8.1.20. CocraB u 06BbeM 3aIUUTHBIX MEPONIPHATHI OIPERENAIOTCH Ha CTa-
MK MPOEKTHPOBaHKS MOA3EMHOIO COOPYIKEHHA HA OCHOBE MCIIONb30BAHUA pe-

3yIBTaTOB MPOTHO3a AedOpMalIHii.
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B npoexrax nom3eMHBIX COOpYXeHHMil HEOGXOOUMO MNpeXyCMaTpHBaTh
pasien no saiyuTe OKpyxarowei 3acTpoiiku ¢ paspaborkoit 3¢ dexTHBHEIX Mep
110 NpeAYNPEXACHUIO HEAONMYCTUMBIX AedopMalinii 30aHHiE,

8.1.2]. Pacuer NpoYyHOCTH H JOMOAHUTEAbHEIX AedopMauuit 3mauuil u
COOpYXCHHIT NpH NPOBEACHUK RONM3U HHUX PaboT MO CTPOMTENLCTBY NOI3EM-
HBIX COOPYXKEHH#, TPAHCIIOPTHAIX, KOJIEKTOPHEIX H KOMMYHMKAUHOHHBIX TOH-
Heneil, NO3EMHBIX [IEPEXON0B H APYTUX 006BEKTOB pEKOMEHIYETCH BRITONHATD
YHCHEHHBIMH METOZAMM C HCIIOJb30BAHHEM CHELHANBHLIX NMPOrpaMM, B TOM
YHCIIe METONOM KOHeYHBIX 3nemMeHToB (MK3) ¢ HCnonb30BaHHEM HETHHEHHAX
MojeNeil TPYHTOB U METONOM THHOBEIX KpuBBIX (MTK), KOTOpHIM yCTaHaBmu-
BAETCA MYJbJA BEPTHKANBHBIX H I'OPH30HTANbHLIX CMEHICHHH Ha MOBEPXHOCTH
MaccuBa.

[Ip¥ MO3TalHOM CTPOMTENBCTBE MOA3EMHOIO COOPYIKEHHS Pacuersl fe-
dopManHii NOBEPXHOCTH BEAYTCS B COOTBETCTBMHM C TIPHHATON TEXHOMOIHeH
CTPOHTENECTRA HOCIEHOBATENBHO Ul KAX/AOTO 3TaMa.

Ipu HanuuMy AWHAMHYECKHX BO3AEHCTBHH HA IPYHTHI OCHOBaHMIi Gmi3-

PAcIONOXKEHHEIX 06HEKTOB NPOrHO3HpOBaRHE Ae)OPMAlAH POU3BOJUTCA 110

pe3ynbTaTaM ONBITHBIX paboT.
8.2. HukeHepHo-reonornyeckHii MOHHTOPHHT

8.2.1. B mpouecce H3bICKaHUH B HEOOXOMMEBIX CIydasX cie{yeT BRIION-
HATh MOHHMTOPUHI OT/ACJIBHEIX KOMIIOHEHTOB I'eONOrMYeCKON CpeAsl, KOTOphif
MOXeT IPOJOIKATECSA B NEPHON CTPOMTENLCTBA, & IPH HEOOXOAMMOCTH H B Tie-
PHOX IKCMTyaTallHM 34aHM# U COOPYKEHHH.
8.2.2. MOHHMTOPUHI MPOBOAUTCA B COOTBETCTBUM C 3apasee pa3paGoTaH-
HbIM IPOEKTOM H BKJIFOHAET B cebs:
— CHCTeMY CTAHOHApHBIX HaOMOMACHHN 33 OTACNLHBIMH KOMIOHEHTaMH

FeoJIOrH4ecKoi Cpeabl;
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~ OHEHKY pe3ynbTaToB HaOMIOASHMI M MPOrHO3 HU3MEHEHHs reoorHye-
ckoif CpeJibl B CBA3H CO CTPOHTEILCTBOM.

8.2.3. CocraB, o0beM N METOABI MOHHTOpPUHIA JOMKHHI HAa3HAYATHCH B
3aBHCHMOCTH OT HMHIKEHEPHO-TEONOTHYECKMX U THAPOTEONOrHYECKHX YCIOBHii
nrowanky, cmnocoba Bo3BeAcHUs 00BEKTa CTPOUTENBCTBA, €r0 KOHCTPYKTHB-
#bix 0cOOEHHOCTEH M ypOBHA OTBETCTBEHHOCTH, YAAQNEHHOCTH OKDYXalOLIei
cywecTsyloitel 3aCTPOHKY H B COOTBETCTBUH C Pe3YJIbTATAMH re0TEXHHYECKO-
10 MPOrHO3a.

8.2.4. imxenepHo-reoNoruueckii MOHMTOPHHT Ha KOHKpETHOM Muoia-
Ke CTPOMTENbCTBA JOKEH OBITh YBA3AH C CHCTEMON pErHOHAIBHOIO reoiori-
Y€CKOT0 MOHHTOPUHTA (IIPH HANMYKH [IOCTIEHETO).

8.2.5. HarypHele HabnMoACHNA, BEINONHAEMEIE B [IPOLECCe MOHHTOPHHTA,
MOTYT BKIIOYATh:

a) HaOMOJEHAA 32 COCTOSHMEM OCHOBAHHA M MAcCHBa IrpyHTa M 'HAPOreo-
norudeckoit  obcranoBkOM — HaOmiomeHMs 3a  M3MEHEHHEM  QH3MKO-
MEXaHHIECKHX CBOMCTB I'PyHTOB; M3MEpeHMS HanpskeHuit u AedopMauuit B
TPYHTOBOM MacCHBe; HaOnIOfCHHA 33 COCTAaBOM M PEXHMOM NOA3EMHBIX BOX;
Ha0MOACHHUs 32 pasBHTHEM HeOMaronpuATHEIX HHXEHEPHO-Te0OrHYeCKuX
npoueccoB (KapcT, cyddo3us, ONoN3HH, OCeaHde NOBEPXHOCTH U Ap.); Habimo-
fleHHs 32 COCTOSHUEM TEMIIEPATyPHOTO, YIEKTPUYECKOT0 H APYTUX Qu3HIecKHX
noNeH;

6) nabmiofeHus 3a H3MEHEHMEM OKpYXKalollel NPUpOAHON Cpelbl MpH
OMACHOCTH 3arpA3HEHHsA IPYHTOB M TOJ3EMHBIX BOJ, 1IpX Ta30BbIAENICHHH, pa-
NHAUMOHHOM H3TYyYESHHU U T.11. (F€0IKOIOTHIECKHHE MOHMTOPHHT).

8.2.6. Ha oOCHOBE IIONY4EHHBIX pE3YABTATOB HATYPHBIX HabNIONEHMI
YTOYHSIOTCS ~ HPOTHO3b[, KAaCAIOLIMECS H3MEHEHHA (H3IHKC-MEXaHHIEeCKHX
CBOWCTB I'DYHTOB, HANPSHKEHHO-AEDOPMHPOBAHHOTO COCTOAHHUA TI'PYHTOBOTO
MaccuBa H MHAPOreOJOrHYEeCKOTo peXkHMa, aKTHBH3aLVKY U pa3BuTHS Hebnaro-

NPUATHBIX FEONIOTUYECKHX ¥ MHKEHEPHO-TEOMOrHYECKUX POLECCOB.
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Ilo pesynbraTtaM MOHMTOPMHTA NIPOEKTHAS OPraHM3allus MOXET NPOH3Be-
CTH KOPPEKTUPOBKY NPOEKTHOTQ PEIICHHS.

8.2.7. TIpH BLINONHEHMHM WHXEHEPHO-reONOTHYECKOTO MOHHTODHHra
NPAMEHAIOT CNeAylowHe BUaR! pabort:

~ Ans HabmoaeHUH 3a H3MEHEHHEM COCTOSHUS [PYHTOBOTO MaccHBa — Gy-
penne, foliessie ¥ 1abOpaTOpHEIE HCCEN0BAHMS TPYHTOB, a TAloke reodu3de-
CKHe uccieiopaHus (cM. npunoxerue I);

~ IV KOHTPONS 32 H3MEHEHHEM THIPOreONOTHYECKOTO PEXHMa, B TOM
YHC/Ie PasBUTHEM ICMPECCHOHHOW BOPOHKH MNM NMOATOILUIEHHA — YCTPOHCTBO
CHCTEMEI HabmoNaTENbHEIX CKBAXHH.

8.2.8. O6wmwue TpeboBanms, NpeAbIBISeMble K MOHUTOPHHIY:

~ KOMIUIEKCHOCTD, 3aK/IIOYAIOLIASCS B TOM, YTO BCe HAOMIOACHHS AOIKHK
NPOM3BOJIMTLCS COIJIaCOBAHHO MEXy coOOH B IPOCTPAHCTBE H BO BPEMEHHY;

~ YCTaHOBKA BCeX Towek Habmonenu# B Haubonee XapakTepHbIX MECTax;

~ yacToTa HablofeHuil onpelensercs WHTEHCHBHOCTBIO H JUIHTENBHO-
CTBIO IpOTeKaHMs HaGJI0AaeMBIX TIPOLIECCOR;

~ TOYHOCTh H3MEPEHHH NOMKHA ofecrmeyuBaTh NOCTOBEPHOCTL NMOTydae-
MO# BHGOpMAluK U JOJDKHA GBITH COTNIAcOBaHA C TOYHOCTHIO Pacueros;

~ 110 pe3yJIbTaTaM MOHHTOPHHIA HOJUKeH ObITh COCTaBIIEH OTHEeT.
8.3. JxonorpyeckHli MOHMTOPHHT OA3EMHbIX BOJ

8.3.1. OcHOBHBIMH 3afjauyaMH KOJIOTHYECKOTO0 MOHHMTOPHHTA JOJ3EMHBIX
BOJ Ha CTaxHu pabodell nOKyMeHTaluY MM pabouero npoeKya plsioTcs:

— pa3paboTKa CHCTEMB! ONIEPaTHUBHOTO KOHTPONS W CBOCBPEMERHOIO 0f-
HapyXeHHA UCTOILEHHSA M 3arpsi3HEHHUs NOA3EMHBIX BOI ¥ TOATOIUICHHSA TEppH-

TODHiA;
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~ OUEHKa AWHAMHKM TUAPOTeojMHAMUYECKUX (HCTouieHUe, MOATOIIIe-
HHE), THAPOrEOXMMHYECKHX (XHMHYECKOe 3arpA3HEHHe) ¥ THApOoreoTepMuye-
CKHX (TETIOBOE 3arps3HenHe) nokasareei;
— H3yYCHHE H OLEHKa 3aKOHOMEpHOCTell NHHAMMKH MUIpaLHd 3arpas-
HAIOUMX BEILECTB B 30HE a3palMH U B IOA3EMHBIX BOAAX;
— COCTaBJICHHE MPOrHO3a XapakTepa TeYeHHA MPOLECCOB 3arpA3HECHHA U
HCTOLICHHA MOA3EMHBIX BOJ, HOATOMIECHHA U 3aTONJIEHHS TEPPUTOpKH, aKTH-
BH3aUMM KapCTOBO-CyQ(HO3MOHHEIX TNpPOLECCOB, OCEXAHMs M TNPOCAIKM TO-

BEPXHOCTH 3CMIIH H T.X.,

~ KOHTPOJIb ¥ OLCHKA 3()(EeKTHBHOCTH HPHUPONOOXPAHHBIX MEPOIpPHS-

8.3.2. [Tonyyaemast IPH 5KONOrHYECKOM MOHMTODHHIE® HOA3EMHBIX BOJ
rupopexxMMHas BHGPOPMALHA HODKHA ofecrieYnBaTh OLEHKY: reodKonorude-
CKOTO COCTOSIHHMS MTOI3EMHBIX BOJI; YCIIOBHIT B3aUMOAEHCTBUS TIOA3EMHEIX BOJ C
okpyxarolei CpeloH; MPOTHO30B PEXHMa II0A3EMHBIX BOJI, B TOM YHCIIE H Npo-
HO30B F'E€0IKOJJOrHYeCKUX [POLECCOB; COCTOSHUA IPYHTOB 30HH aspauuu; Oa-
JI2HCA TIOA3EMHBIX BOJ B €CTECTBEHHBIX U HADYIIEHHHIX YCHOBKAX, IPOCTPAKCT-
BEHHO-BPEMEHHBIX 3aKOHOMepHocTel pexxkuMa, QUIBTPAMOHHBIX M MUIpan-
OHHBIX IIAPAMETPOB [ON3CMHBIX BOJ; XapaKTEPHCTHK 30H TEXHOTCHHBIX Hapy-
WIeHHT B OA3EMHBIX BOJAX.

8.3.3. CospaHmio IIaHa pa3sMmellieHHs HaONOXaTeNbHHIX ceTeil JOMKHO
IpeANIECTBOBATE PKONOI0-THAPOre0nOTHYeCcKoe pailoHUpoBaue, Ha 6aze koTo-
POro B HaMeYaroTCs HabMoIaTebHble TOYKH MOHHTOPHHI'E TOX3EMHbIX BOJ,

8.3.4. Tlo ueneBOMy Ha3HAYCHMIO JKONOTWUECKHH MOHHTOPHMHT TTON3EM-
HBIX BOJ TpefyCMATPHBAET CO3/iaHHe YeThIpeX BULOB HabmofaTenbHbIX ceTeii:
1) HabmosaTeNBLRLIX CeTell B 30He BAMAHWA O4AroB Texsorenesa; 2) nabmopa-
TeNBHBIX ceTelt B Mpeneiax BceH crTpoimnonianky; 3) HabmonaTenbHbIX cereit
Ha conpenensHbIX TEPPUTOPHAX IS BHIYICHEHHS BIUSHUA BHEUIHMX (aKTopoB

3arpasHenns; 4) GOHOBRIX HabMIOZATENBHBIX CKBAXHH.
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8.3.5. B cocTtaB pexHMHO# CeTH JIA FHAPOXMMHYECKHMX Habmoxenui,
H3YYCHHA ¥ KOHTPOJIA 3arPA3HEHHA NOA3EMHEIX BOJ BXOAAT CKBAXHHBI Crieiiya-
JH3HPOBaHHON HabMOKATENbHON CeTH M MYHKTHl FHAPOXHMHYECKOTro onpobo-
BaHUA 110 IKCANYATAUNOHHLIM ckBaxuHaM. HaGmioneHus 3a pexxuMoM Temnepa-
Typbl NOA3EMHBIX BOJ NIPOBOAATCR B CKBHKMHAX MHAPOre0TEPMHIECKOH CETH.

8.3.6. HpopomxuTeNbHOCTs PYHKIMOHHPOBAHHS HabmonaTenbHOH cetn
JomkHa GBITh ONpejieNieHa U3 KOHKPETHRIX IPUPOAHBIX YCHOBHM M XapaKTepa i
CTeNleHH BO3JieHicTBAA OOBEXTa Ha 3KOJOTHYECKOE COCTOSHHE MOA3EMHEIX BO,
Ipu HeobxonuMocTH HabmofeHus MOTyT GHITH MPOMOIDKEHEL B TEYEHHE BCEro
[EPHOJA IKCILIEY ATALIUH.

8.3.7. I'mnporeo3Kosorm4ecKkoe MPOTHO3MPOBAHME OCYIMIECTBISETCA Ha
0CHOBe reoHAbTPAHOHHBIX H FeOMBTPaLHOHHBIX Moaenei. Pasmepst Mozeny-
pyemoii obnacTd reopHAbTPALMH M FEOMHIPaLMK HE JOJDKHBI OTPaHHIHBATHCH
CTPOHTENBHOH NAOIIAAKON U JOIDKHBI ONpPEeReNATHCA pasMepoM ODJACTH BO3-
MOXHOTO BIMAHHA 00beKTa Ha U3MEHEHHE YPOBHEH M 3arpA3HEHHE MOA3EMHBIX
1 FIOBEPXHOCTHBIX BOA. B 06NacTh BIMAHHSA JODKHEL OBITh BIUIIOYEHBI pacmona-
raloMuecs Mo COCEACTBY CO CTPOMTENBHOM IUIOMIANKON BONOOXDAHHEIC 30HbH!
peK, 3eNeHble HaCAKACHHA, MapKH, TIpYABl, XIILIE MACCHABEI, IUIONIANKA OTABIXa
H Jpyrye NPUPOJIHBIE H COLUATBHBIE OOBEKTHI.

8.3.8. Ilpn BHI6Ope MONOKEHWA HIDKHEH rpaHMubl OONIACTH BIMAHMA B
THAPOT€ONOrHYECKOM pa3pe3e HeOOXORHMO YUHTHIBATH CIOXKHOCTE MeoNorHYe-
CKOT0 CTPOEHHA H T'MAPOreONOrHYECKHX YCIOBHHA TCPPHUTOPHH, FyOHHY H pa3-
MepHl OA3EMHOTO COOPYIKEHHUS.

8.3.9. 'panuupl o6NacT# BOIMOXKHOIO BAMAHHMS 0OBEKTa CTPCHTICHBCTBA
Ha DOA3EMHBIE M TIOBEPXHOCTHBIC BOLb! B INIaHE H pa3spe3e, METOAMKA NPoBefie-
HUS TIPOTHO3HBIX PACYCTOB AOIDKHBI ONPERENSTBCA M YTOYHSATHCS HAa CTAAMH
pa3paboTKH NpOEKTHOH HOKYMEHTalMH CHEUMATHMCTaMM WM OpraHu3allMeH,
CrielManH3upyoeiics Ha BBIIONHEHHH NIPOTHO3HEIX MMAPOTe03KONOrHYECKHX

pacyeTroB.
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8.3.10. Jlns paspaboTku Mojeneli HCIONB3YIOTCS KapTorpapuueckue Ma-
TepHalbl, KOTOPBIE TIOMYUYeHS! B Pe3yIIbTATE aHANH3a M 06paboTKH MarepHanos
HHXEHEPHO-reOJOTHYECKHX H  IE03KONOTHYECKHX H3BICKaHHi, a TakKe cCie-
ayome HoHJOBEIE MaTepHab):

~ Te0NOrH9ecKoe CTPOEHUE TLIOIIAIKY;

~ 6ypOBBIe KOJIOHKK CKBaXXHH C YKa3aHHeM BONONDOABIEHA;

— IPaHyIOMETPHYECKUH COCTAB BOJOBMEIIAIOIINX OTJIOXEHH;

~ K03t)UUMEHTH! (UABTPAIIMY BONOBMEHIAIOIUMX OTIOXKEHWH, MONydeH-
Hbl€ 1a6OPATOPHBIMH CIOCOGaMH K 1IPY NPOBENEHHH ONBITHO-(UNLTPAIHOHHbIX
pabor;

— pe3yIpTaThl reodH3NHECKHX NCCIeIORAHYIA;

— ZaHHbIE PeXXUMHEIX HaburoneHnH 32 ypoBHEM NOJ3EMHBIX BOJ;

~ XHMHYeCKHH COCTaB TIO3EMHBIX U IIOBEPXHOCTHRIX BOA.

8.3.11. ITo MaTepranaM re03KONOTHYECKUX UCCIIEAOBAHUI Jomken GBITh

COCTABIICH OTHET.
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61

MPUJIOXKEHME A

(pexomendyemoe)

OHCHKB TeXHH4ECKOro COCTOAHUS 3AaHMH 110 BHEIIHHM NPH3IHAKAM

Kateropus cocros- | Obimne npu3saki, XapakTepu3ylomue cocros- [TorpeGHOCTE B PEMOHTE MIIH YCHIICHUH (I::;;‘:q::::ﬁ
HUS 3aHUA HME KOHCTPYKIu# KOHCTpYKUHH HUA B LEJIOM,
%
1 2 3 4
HeucnpaBHOCTE OCHOBHBIX HECYIIHX KOHCTPYK- Brinomustorcs TpeGoBanHa Ae#CTBYIOIMX
uni (QyHIaMEHTOB, CTEH, NEPEKPRITHIL, Meperopo~ | HOPM MPOEKTHOI noKyMenranuy. Heo6xonu-
I IOK, KPBIIM, OKOHHBIX 1 JBEPHbIX 3alOIHEHHI, MOCTE PeMOHTHBIX paBoT OTCYTCTBYET, HOP-
HOpMalsHOe HOKPBITHIA ITOTIOB) M HEDKCHEPHOTO 000PYAOBaHHA | MalbHAd KCILIyaTalus oGECNeYHBaeTcs Tex- Jo 10
OTCYTCTBYET HIIH UMEIOTCA HE3HAYMTENBHSIC HEHC- | HHYECKMM 00CiyKHBaHHEM
[PasHOCTH, HE NPEIKTCTBYIOUIHE HOpMANBHON
JKCIlyaTaukH 3nauns
HesuauuTenhible HOBpEKICHHS HECYIUX H OT- C yueroM QaKTHYECKHX CBOKCTB MaTEpHAINIOB
PAKIAIOLKX KOHCTPYKuuit. Ha oTaenbHEIX ydacT- | yaoBneTsopsioTcs TpeGobanus neficTRYOMUX
I Kax MMEKOTCA OTAENbHbIE PAKOBUHBI, BEIGOUHEI, HOPM, OTHOCSALIIHECA K ITPEAETBHBIM COCTOAHM-
Y AOBAETBOPH- BOJTOCAHBIE TPeIUUHEL. FIMeloT MecTo HesHayu- ) sm 1 rpynnisl; peGoBanms HopM Il rpynner Mo- Jlo 20
TeIbHbe AchEKTH, CBA3AHHBIE C HEPABHOMEPHOR ryT 65ITh HapyileHs], HO O0eceYHBalOTCs
TebHOE ocanxoit 3nanus. CABMIOB M IOBPEXIEHNH Nepe- | HOPMABHEIE YCNIOBHS JKCILTyaTaunH. TpeGyer-
KPBITHIA, TECTHHIL, CBONOB HET. CA TEKYUIHH PEMOHT C YCTPAHEHUSMH JIOKANE-
HbIX moBpeXacHUH 6¢3 yCHITCRHA KOHCTPYKIHH
Hecyuue u orpaxgaronme KOHCTPYKUkuH (GyH- Hapyinenst TpeGoBanus nefiCTBYIOIMHUX HOPM,
IAMEHTH!, CTEHb], NEPEKPHITHS, IEPETOPOLKH) HO OTCYTCTBYCT ONACHOCTE OOpYIIeHNA 1 yIrpo-
I HMEIOT 3HAYHTENLHBIE NOBPEXASHUS NIPK orpaHu- | 3a 6ezonacHocTr mogelt. s obecneyenns
| HeyZOBNETBOPH- UEHHOM PACHPOCTPAHEHUH. CMeleH e AT epe- | HopMallbHO#M skcrnyarauuyu tpebyercs xann- Ho 40
TEBHOE KpbiTHiT Ha onopax He Gonee 1/10 rny6urn 3anen- | TaNLHBIN PEMOHT C YCHIICHHEM M BOCCTRHOBJIC-

Kn, HO He Gonee 2 cM. O6pasoBanue BEPTHKANBHBIX
TPeLMH MEKLY MPOXONLHEIMH K TIONEPEXHBIMA

HHEM HecylIeH crIocOGHOCTH MOBPEXACHHBIX
KOHCTPYKIHMit, DKCIUTyaTaltHa 3AaHHS BO3MOX-
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TIpogomkenue npunoxenues A

1 2 3 ‘ 4
CTeHaMH. Ha CO 3HAYNTEALHBIMH OrPAHHYCHHAMH 1
OxoHHBIe ¥ ABepHbIC 3aII0NTHEHNA, KPbILIa, OKPbI-
THS TI0JI0B, HHXEHEPHOE 0G0pYAOBaHHE, HMEIOT
3HAYHTENBHBIE HEUCIIPABHOCTH TIPH MACCOBOM HX
pacnipocTparenun. CHIXenue secymeit ciocoGHo-
CTH KOHCTpYKIwmit 1o 25 %
Hecymme n orpakgatomye KOBCTPYKIUY 3aauKs | CymIecTBYIOUIHE IOBPEXACHHS CBUACTENELCT-
{bynameHTDI, CTEHBI H TIEPEKPHITHA) HMEIOT 3Ha- | BYIOT 06 ONacHOCTH NpeGhmanus moze# u
YUTENbHBIE NOBPEXACHHUA NPH MACCOBOM HX pac- BO3MOXXHOCTH OGpYIIeHHA OTACIBHBIX KOHCT-
npoctpaHenun. Pa3BHTH 3HauHTENbHbIE CKBO3HBIE | pyKUMi 3nanns, Tpebyiorcsa HeMeeHHBIE
v TPeIuHbl KOHCTPY KM, B TOM YKCIE OT HEPABHO- | CTPaXOBOYHLIE MEPONPHATHS (Pa3rpy3Ka KOH-
w MepHbIx gedopmanuit. CMeleHne KT Nepekprl- | CTPYKUMH, yCTpo#CTBO BpeMEHHOR KpenH | T. o 70

NpENABAPHUHOE | 1y g ormopax Gonee 1/10 riyOHHB! 3auenKH. 1.). DKCILUTYaTalHs 3/laHuA J0/DKHa 6Tk npe-
CHmxenne HecymeRt ciocoGHOCTH KOHCTPYKUHH Kpariena A [POBENCHUA KaAHTANRHOrO pe-
J0 40-50 % MOHTa (PEKOHCTPYKLMY) 3AHHA ¢ BOCCTAHOB-

sieAHeM (YCHACHHCM) OBPEKACHHEIX KORCT-
pyKumH
Hecyiume u orpaxaatomine KCHCTPYKIHH 353HUS CymecTaylouuye MOBpexACHUS
(ynnaMeHTBI, CTEHbI ¥ NEPCKPHITHA) He CIIOCOOHNBI | CBHICTE/BLCTBYIOT 0 HEOOXOAHMOCTH
BBINONHKTE 33JaHHble PYHKUMH H3-32 BBICOKOMH 9BaKyalluy mone# N3 3AaHUA H BO3MOXHOCTH
cTeneHy HX nospexaenuit. CHuxeHHe Hecymet ero obpyteHus. IKCITyaTalHS 3AHIS
v criocofHOCTH KoHCTpyKuMi capnne 40-50 % JoDKHA OBITH HEMEIEHHO NpEKpalleHa.
. TpebyeTcs nposeaeHUe OXPaHHO- Casome 70
aBapHiHOe

nojaepxuBatomux Meponpusrait. Heobxoan-
MO NIPOBENICHHE ACTaNBHOr0 obcnenonanns
KOHCTPYKUHH 0 11e1ec005pasHOCTH BEUTONHE-
HHS KAMKTAILHOTO PEMOHTA (PEKOHCTPYKIHK)

HJIM CHOCA 30AHKA




TMPUJIOXKEHHUE b
(pexoMenzyemoe)

OnpejesieHne NONOAHNTEALHBIX OCAAOK 3AARMIT
OT BJAHSAHUS BOXONOHHKEHHAS HIN Jpenaa
1. eropmanyy OCHOBaHMH CYIIECTBYIOWMX 3JAARMHA P BPEMEHHOM HIIA
NOCTOAHHOM (APEHAK) BOJONOHIKEHUHM BONH3M HUX CHEHYeT ONpeaensTh OT
BIIMSAHUA BOSHMKAIOIIMX NONONHHTENEHBIX dPhEKTHBHEIX HAlPKEHUH B IPYH-
Te, BBI3BAHHEIX CHATHEM B3BEIITHBAIOIIETO AEHCTBIS BOABL.
2. JlonoanutensHble 3bGEKTUBHEIE HANPHKEHUA B IpyHTe 0,°" , Kila,

OIIPERENAIOT o HopMy e

owd‘m =(Y ~Ysb) - Pw, (1)

The Y- yRenbHbIi Bec rpynTa, KH/M;
V56 = (¥s— Yw)/(1+€) — ynensHbiii BeC rpyHTa BO B3BEIUEHHOM
coctosiHun, KH/M ;
Y5 — YIeNbHbI} BEC YaCTHIL IPyHTa, KHAC,
¥w — YACHBHLIR BEC BOJEL, kHA ;
¢ — K03 QHITHEHT HOPHCTOCTH;
h ,, — NOHWXEHHE YPOBHSA II0J3EMHBIX BOJI, M.
3. lomomHKTENBHYIO OCAAKY ONpPEACHTIOT METOAOM NMOCHOHHOIO CyMMH-

poBanus no dpopmyie
Soon = ﬂz o) kI E, 2
i=1

rae p - 6espazmepHsiit koaddunuent, pasasii 0,8;
6" — cm. popmyay (1);
h;, E; — TonuiuHa, M, 1 MoRyns nedopmanum, klla, i-ro cnos rpyHra;
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1 - YHCNO CNOeB TPYHTA B NPEAeax CxXHMaeMOH TONIIH.

3. 3a HHXKHIOIO rPaHKLY CHKHMMAEMOH TOIM AOIKHA NPUHHMATECH MEHB-
Was U3 ABYX BEJIMYHH — [NIyOHHAa KPOBJIH HYDKeJIeXallero BOAOYNopa Uiy riy-
61Ha, Ha KOTOpPOH BeNMYWHA HONONHHTENbHHX SPGEKTUBHBIX HanpsXKEHUH
(BK/XO9as HanpsHKeHHA OT COGCTBEHHOIO Beca CYLIECTBYIOUWMX COOpPYXEHHH)
paBHa 20% BeNMYHMHBI BEpPTUKANBHBIX HANpsKEHMH OT COOCTBEHHOro Beca

rpyHTa.
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[MPUJIOKEHUE B

(pexomendyemoe)

Mertoant H annapaTypa, ipHMeHsieMble NPH 06C/ACIOBAHAE KOHCT-
PYKIMii TpE MOHUTOPHETE

Tabmuua By

OpHeHTHPOBOYHAN ONCHKA NMPOTHOCTA GeTOHA HYTEM NPOCTYKABAHUS NO-
BEPXHOCTH MOJIOTKOM

Pe3ynsrarTel OZHOIO YAapa cpefHeil CHilbl MONIOTKOM Tipou-
maccoii 0,4-0,8 xr HocTth Ge-
Henocpencteenso no nosepx- | Ilo 3yOuny, yCTaHOB/IEHHOMY TOHa,
HocTH GeToHa «KaJOM» Ha OeTOH MIla
Ha noeepxsocru 6erona Herny6oxkuii cien, nemaaxy He
ocraercs Cnalslit cief, BOKPYT | OTKaNbIBAIoTCs
bonee 20
KOTOPOTO MOI'YT OTKANBIBATHCA
TOHKHE NEeIaKH
Ha nosepxsoctu 6etona octa- | Ot noBepxHOCTH GeTOHa OTKa-
eTCs 3AMETHBIH Clefl, BOKPYT | JEIBAIOTCS TOHKME NemaiKe 0
20...10
KOTOPOTO MOTYT OTKQJIGIBATHCA
TOHKHE JICIIa/IKH
BeToH KpoumTes U ocsinaercs, | 3y6mno npoxukaer B 6eTon Ha
npu yaape 1o pebpy oTKaisl - | TIyOuHY 10 5 MM, GeToH kpo- 10...7
BaroTCs GONBINHE KYyCKU IIATCS
Ocraercsa rnybokuit cien 3y6nto 3abuBaetcs B 6eToH Ha
Meyee 7
rmyOuHy 6onee 5 MM
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Ipomomxenue npunoxerus B
Ta6nuua B2

OpueHTHPOBOYINAA OUEHKR NPOIHOCTA PACTBOP2 IHBOB
KHPIHYHOH KNaaKu

Mapka pac- | XapaxrepHbie NPH3HAKH NOBPEKICHUA PaCTBOPa ILUBA NPH
TBOpa HCTIbITaHHH JIE3BHEM HOXa
0-2 PacTBOp JIETKO PHIXJHTCS HOXOM, BRICHIIAeTCH,
BBIYBaeTCH
4-10 PacTBOp JIETKO PEXXETCH HOXKOM
25 PacTBOp pexercs ¢ TpyAOM, KPOLIHTCS
50 PacTBop KpoIHTCH, HO HE PEXETCS
bonee 50 | Ha moBepxHOCTH IIBa HpH ABMXEHHH JIE3BMs HOXa OCTa-
€TCs CBETJIBIH HIH TEMHBI cliex

Tabnuua B3

Mertoas! 1 annaparypa
HepaspyInaomero KONTPOJISA CTPOHTEALHLIX KOHCTPYKIRRH

Ne | Meronm Annapatypa Jinanason Ob6nacrs
. H3MEpeHuH MpHMEHEHUA
|1 2 3 4 5
1 | VYnpyroro |IlpwGops: tuma KM, OMILL, | 10-70 Onpenenenue
orckoka H | npubopri LIHUUCK, mo- Mlla npouxoctn  6e-
mwiactyue~ | notku HiMuara (Mopenm ToHa
ckoii ;e- (N, NR,ND, L, LR, LB, M,
| ¢dopmanuu | P, PT, PM) u ap.
2 | Ynaproro | DIGISchmidt, OHMKC-2-3, | 2-100 Onpenenexne
umnynsca | ITIC-MI'V u gp. MIla NpO4HOCTH Be-
TOHA, KHpNH4a,
IITYKATYPKH,
- KOMIIO3UTOB
3 | Ynmerpa- | Beron-22, VK-14IIM, 2-100 Onpenenenue
3BykoBoit | YK-1401,V®-10I1, A-1220, | MIla MPOYHOCTH Ge-
METOon A-1230,VTI-2M n zp. TOHA ¥ OIIEHKa
TPeIUHOBATO-
CTH W3JIeNuit u3
| 6etona
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Tponomxenue npunoxenus B

2 3 4 5
To xe Y nbpTpa3ByKoBoO# TONMIUHM- 50-500 mm | Mismepenne
Homep A1220 TONLIMHB! XKene-
300€TOHHBIX U3-
JIeJTHH IIpY ox~
HOCTOpPOHHEM
JOCTYIE K HUM
To xe VibTpassykosoii Tomorpad | Ha ry6mny | Jina asyanusa- |
A-1230 jolm UM BHyTpeHHeil
CTPYKTYpBI Xe-
J1e300€TOHHBIX
H3ACIUH TTPH
OHHOCTOPOHHEM
JOCTyIe K HUM.
TTo3Bonser 06-
HApYXHTh Myc-
TOTSHI C 00BeMOM
10 30 o™’ u pac-
CITOeHHA TUToma-
1B10 1o 10 cM?
Maruur- | IpuGopst Tuna «3C», Jo 120 mm | Jins onpepene-
Hbli Me- | «Ilouck-2.3» HHSA TOJNIIUHBL
TOX H Me- 3aUUTHOTO CNOs
TOJBI, OC- OeroHa ¥ nono-
HOBaHHbIe XEHHA apMaTyp-
Ha 37ICK~ HEBIX CTEpXKHEH B
TpoOMar- xenesoberon-
HHUTHBIX HBIX H3IEJIHAX,
H3ITyYe- OLieHKH JHa-
HUsX MeTpa apmary-
pHl
Onextpo- | dedexrtockon Buxperoko- | [lpemens- | Iownck Muxpo-
cratuge- | Boiii BIJI-SM Hble pasMe- | TPeIMH, BbIXO-
CcKHe, PhI BHISB- JIAUIMX HA [0-
TepMO- NACMBIX BEPXHOCTH ME~
371eKTPH- TPELIHH: TaJUIOB B KOHCT-
gyeckue U ray6usa - PYKLUAX, eTa-
ZM3JIEK- 0,25 mm, JAX, CBapHBIX
TPUUIECKHUE tMpyHa - Bax
MeTO/bI 0,02 MM
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INpopomxenne npunoxexus B

1 2 3 4 3
Meronnt | Haknanusle nunamomerpst | 50-200 Jlnsa XoHTpoONs
KOHTpONa | u uactoromepsi [TPJ1-5, MIla [pH H3rOTORNeE-
HaToke- | [TPA-Y, OMHH-2, SMUH- HUH NpeaBapy-
Hud apma- | 3, FIMH, A11-500, JH- TENLHO HaNpH-
TYpHI JIMVDKT, THA-3, MIHA- JEHHBIX KOHCT-
npensa- SI1, 9CHUH-1]1, UTTH-6, pyKIui
purensso | MITH-7, UPH-Y, TIMH
Hanps-

WEHHBIX
KOHCT-
PyKUHA
Mertomst | UHK-2, BUCT-2 Hanpsxe- | dna onpegeie-
H3Mepe- Hus: 50-200 | HHsA MexaHuye-
HHS MeXa- Mila; CKHX Hamnpsxe-
HHYECKHX AMIUIUTYABI | HUH B 3MIeMeHTax
Hanpshxe- xojiebaHul | CTEPKHEBOH,
Hu# ¥ KO- (U1 4acToOT | IPOBONOYHOM M
nebGanuit 10-60 I'y): | npsneBo#t apMa-
0,01-3 MM; | Typsl penHa-
BHOpOCKO- | IPAXKEHHBIX XKe-
POCTH: Ne306eTOHHBIX
0,01-200 u3geNui U KOH-
MM/c CTPYKIMH; na-
pameTpoB BHO-
pokonebaHuii
PasIM4HOTO Ha-
3HAYECHANA
Meroael | Bnaromep yuusepcansHet | Juanazon | [l usMepenus
usmepe- | «BUMC-1» H3MEpeHHit | Biarocomepxa-
HHA BNIa- B@XHOCTH: | HHs Pa3sMYHbIX
rocozep- 6eToH - Matepuason: be-
KaHHuA 1-20 %; rOHa, KUpNHYa,
KOHCT- KHpNHY - | mecka, ApeBecH-
pyKumit 1-15 %; Hbl, achanbra U
JipeBecuHa- | ap.
2-60 %
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TIpongonxenue NpUIoKenns B

2 3 4 5
Mertomsr | Tiproope: «Tepem-1», «Te- | 0-100°C WVismepenne,
MHoroka- | peM-2», «Tepem-2PPITK» 1 perynupoBanye,
HanbHLIX | Ap. PerncTpaims u
perucTpa- NPOCMOTP HH-~
TOPOB Te- gopmanu or
TUIOBBIX TEPMOZATYHKOB
npouec- MpH HCCNEN0Ba-
COB HUSIX TeMIIepa-

TYPHBIX IOJIeH,
TENN03aMHTHBIX
CBOMCTB KOHCT-
pyKuui u co-
opyxenii
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ITPVIOXKEHWE I'

CoBpeMeHnHbie METOIBI H CPeACTBA reopH3HTECKUX HCCEOBAHKI NPH NPOBEACHNH MOHHTOPUNTA
NOA3EMHBIX COOPY)KeHHH B OKpYsKaroiueil 3acTpoiikn

(pexomenoyemoe)
NeNe MeTtoazt | Annaparypa O0nacts npuMeHeHHA U MONy4YaeMble pe- | BUI cheMKH WK
nmn. 3yNBTaTh H3IMEpEHUH
1 2 3 4 5
T'eopapaps! «I'es», YcTaHOBEHHE reoNoryyecKkoro paspesa, ITnomanuan, mu-
«3ounm» u «"eon» onpeneneHNe YPOBHS NTOA3EMHBIX BOJ Ha HeitHas
HHMHIT (OO0 «Jlo- | rny6unax or 0,5 no 30,0 m.
TucY, r.XKykoBekuit)
1 Teopanuonokanu- | 3oua-12 MpHorouenesoro HasHayeHHA
OHHBIE Mccnepo- | dupma «Radar Ime» To xe
BaHUA c uenonb- | (r. Pura — pecmy6sm-
30BaHMeM reopa- | xa JlaTBus)
napos ( B 9acToT- | «['por» IleperocHOM pagHONOKaTOP MOANIOBEPXHO-
HOM JparasoHe N3MUPAH CTHOT'C 30HIUPOBAHUS /ISt ONIPEREICHHS
To xe

16 - 2000 MI')

ryOuHBl U MECTA 3aNeraHus NoA3eMHbIX
HeoaHoponxocTel, pasHoobpa3HsIX Npel-
METOB, IyCTOT, KOMMYHHKalui, dynia-
MEHTOB, MPaHHML] pa3jiesa reooruyecKuX
croes
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Ilpomomxenue npunoxenns I

3

4

5

To xe

17 TPJI3I1
HITIT «JIokacy
(BHUUPT)

BriaBnenue, nmpocnexuBaHue H KapTHPOBa-
HYE NOA3EMHBIX 0GHEKTOB, KOMMYHHKALHMR
(Tpy6B51, KaGeu, TOHHENHN), MyCTOT, poBe-
JeHUe HHXEHEPHO-TEOPUIUUECKHX H3bl-
CKaHMit A% CTPOMTENLCTBA 3/laHKi 1 nox-
3eMHBIX COOPYKEHHIT i TMArHOCTUPOBAHHUA
HX TEXHHYECKOTO COCTOSHHSA

To xe

«3nocy

U3MHPAH

PanuonokaTop 60ons1I0H MOIHOCTH NS
MORNOBEPXHOCTHOI'O 30HAHPOBaHHS Ha
riayGuner 100-200 M, noucka pasinuuHBIX
HEOIHOPOAHOCTEH, IIPEAMETOB ¥ OGBEKTOB

To xe

SIR SVSTEM-200
(CILIA)

IopraTuBHEI# UHGPOBOH pagap ANs WHPO-
KOro xpyra 3agay reoTexXHHKH, re0JIOruH,
CTPOHKTENBCTBA H OXPAHBI OKPYKarommeh
cpensl

To xe

Pulse EKKO-1000

ndpopoit reopanap HOBOro MOKOJIECHHS
Juts oGHapysxerus TpyO u kabene#t, Mao-
riry6uHHO# cTpaTurpadMy, IOCTPOCHHS
H306paxceHHs UENBIX CTPYKTYP, HEpa3py-~
LIAIOLIIEro TeCTHPOBAHUA

To xe

HITT-PA

TlopraTtuBHeIit reosoxatop Ans o6Hapyxe-
HHA MAJIOPa3sMepHEIX OGBEKTOB, Ke Cofiep-
XKaIIUX METallla, B IPHIIOBEPXHOCTHOM
croe rpyHTra

To xe




£0T

TIponomxkenue npunoxenus I’

METOJ H3MepeHHs
IUIOTHOCTH H
BII@XXHOCTH IpyH-
TOB

1, BIIT'P-1, coBme-
LIIEHHBIE BIAroioT-
HOMEpBI THIIa
TTMKA-15 u np.

HOCTH ¥ BIKHOCTH I'DYHTOB

2 3 4 5
T'EO-4 MHorody HKLMOHANEHBI TprGop AJs noa-
TIOBEPXHOCTHOrO 30HAUPOBAHUA Ha IIyOH- To xe
To xe Hy 3-10 M (cBepXIIMPOKOMOJIOCHBIH Ieoso-
KaTop)
HITO "T"eonoro- INToazeMHas reopaauoJIoKaLis B IIpoliecce
passenxa” NPOXOJKH TOHHENEH U KOHTPOJIA COCTOS- To xe
HMS TPYHTOB Hepel] NPOXOAYECKHM IHTOM
MHorokaHaIbHbIe MOHHTOPHHT COCTOSHHSA I'PYHTOB C Olpe-
HnxeHepuas cefiCMOpa3BeIOYHBIe | Je/IeHUEM XapaKTEePHCTHK IPYHTOB TI0 KOp-
celicMopasBexa | CTAaHIUMHU TUNA «[Iu0- | peNAIIHOHHBIM 3aBHCHMOCTAM To xe
ren», «Jlakkoaut-
24y, «Buzon»,
«Jlenbra-I'eon» U ap.
Meroq BBICOKO- Annaparypa tina MOHHTOPHHT COCTOSIHHS TPYHTOB C OlleH-
yacToTHOH 3nex- | «Hasurarop» OO0 KOH ¥IX HEOHOPOAHOCTH, 30H pa3yIlIOTHe- To xe
TpOpa3BelKH «["eonpoekT» HMS, BRISIBNIEHHEM TIyCTOT M IIPOBaioB
Panuouzoronselii | IInotHomeps! IMIIP- | KonudvecTBeHHas oueHka H3MeHeHUs ioT- | Toueynsle uzMe-

peHus ¢ mobbIM
HHTEPBaJIOM DO
rny6une

Meroas ceiic-
| MOQKyCTUHECKOM
3IMHCCHH

AxycTuueckas arra-
paTypa [ns u3Mepe-
HHS SMUCCHHU (CITeK-
TPOAHAIM3ATOP)

MOHHTOPHHI' TEXHUYECKOI'0 COCTOSTHUS Ha-
3eMHBIX KOHCTpYKUHit 1 $yHIameHTOB. Pe-
ructpauns 1edekToB B KOHCTPYKUMAX MPH
HX Harpy>XeHuH#

JIuneitHpie u3Me-
peHus
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INponomxenne npunoxenus I

3

4

5

Metoun uzmepenys
YPOBHEN LIyMOB

AxycTHdeckas arna-
paTypa ansa H3Mepe-
HUA YPOBHA LIYMOB
NpH [TOMCKax paspsl-

OT JIBH)XXEHHA BO- | Ba TpyOONMpoBoaos
b1134 (paspabotuux HIIO
«Criextp»)

ITpocnexnBanHe BOAOHECYIINX KOMMYHH-
Kaluuii ¥ oOHapyXeHHe yTeuek, B TOM YHcae
U3 TerioceTei

Jlunelinple n3Me-
penus

Cnoco6 n3mepu-
TeJIbHBIX 0a3

Ipubop "2xo0-1M"

MOHHTOPHHT TEXHHYECKOI'0 COCTOAHHUSA Ha-
3eMHBIX M HOA3EMHBIX KOHCTPYKuuiH. On-
peneneHue IpHpaleHui napaMeTpoB Je-
texToB B KoHCTpYKIHaX. OnpeaeneHue
INMHBI 3a0MBHBIX cBal METOZOM 3X0NoKa-
LIMH

To xe

Craruyeckas
KHHeMaTHJYecKast
reogesnyeckan
ChEMKa B peasib-
HOM BpeMeHHM ¢
HCTIONB30BaHKEM
CIIyTHHKOBOH CBf-
3u

Cucrems! GHS, Ha-
npumep, 4600 LS
Suveyor, GPS-
npueMHuK 4800, Site
Suveyor Si, GPS-
TPHEMHUKH GUpM
«Garminy», «Ashtech»
H Jp., CITy THUKOBBIE
ONPERETUTENH KOOD-
JMHaT

IIpuBa3ka HabnoAeHUH P MOHUTOPHHTE

To4eyHas uiH He-
npephIBHad ¢ Lie-
JIBIO NIPHBA3KH Ce-
TH reoe3HYECKHX
H3MEpPEeHU U
KOHTPONA OCaNoK
MOBEPXHOCTH
IpyHTa U IIOABH-
)KeK COOpyKeHHH
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Ilponomxenue npunoxerns I

2

3

4

5

Cnoco0sl, ocHO-

Annaparypa s M3-

MOHHTOpﬂHF COCTOSTHUSA NNOA3CMHBIX CO-

TDromanuele HM3-

9 | BanHble Ha M3Me- | MEPEHHS MOUIHOCTH | OPY)KEHUM M MCTILITAHHS KOHCTPYKIIHA. MEpeHHs
penuH MomHocTH | uHdpaKpacHoro u3- | Onpellenexue HanpsHKeHHO-
unpakpacHoro AyUeHust AehopMUPOBAHHOTO COCTOSHHA HECYIHX
H3JYYeHHs KOHCTPYKLMHA KpenH FopHEIX BhIpaboToK
10 | BeicokoTouHBIE IIpeuu3HOHHbIH JedopMalnOHHBIH MOHMTOPHHT cOCTOAHHA | Toueunas wiH He-

cnocobsl U3Mepe-
HuH nedopmarit
OCHOBAHUM U KOH-
CTPYKUHI 30aHM#
H IOI3€MHBIX CO-
OpYyXKeHHH ¢ 1pH-~
MeHeHMEM HaKII0-
HOMEpOB U HHK-
JIMHOMETPOB

CKBaXXUHHBIW MHKJIH-
Hometp HU-3 u Ha-
KJIOHOMEpHBIe JaT-
uuky HH-2 (paspa-
6orunk ONP3 PAH)

Ha3eMHBIX U NOA3eMHBIX KOHCTPYKIHMH, B
TOM YHCJIE OCeNaHuif NOBEPXHOCTH 3E€MIIM

HpepsIBHAA  CHC-
TeMa  KOHTpons
BEPTHKANBHBIX U
TOPH3OHTANBHEIX
nedopmarmit




Hayuno-Texnnueckoe u3nanue

PYKOBOACTBO

NO KOMMNEKCHOMY OCBOEHHIO
NO43eMHOro NPOCTPaHCTBa
KPYNHBIX ropoaos

Otrercrennas 3a seimyck JI.A Berukosa

I'YII ropons Mockebi «YIpaB/iieHEE IKOHOMHYECKHX HCCACAOBAHRIE,
HHPOPMATH3ANHHE ¥ KOOPAHHALBR NPOEKTHLIX paboT»
I'¥II ropoaa Mocksnr «<HHAI»

125047, Mockea, Tpuymgpanenan na., 9.1

HNoanncano k nevarn 20.12.2004 r. Bymara nucuas. ®opmar 60x84 1/8

Ipaso pacnpocTpanenus yxazanuoro cGopanxa npanannexut I'VII ropona Mocksbi «(HTHAILs.
Jlio6uie 1pyrue opragH3anUH, pacnpocTpausionne cGOpHIK HeNeraabHo,
TeM CaMbIM HADYUIAKOT ABTOPCKHE NIPaBa paipaGoTURKOB.

MaTepuans! HIAAHHA He MOryT OLITH NepeBeaeHbl WK H3AIHEI B M0Doi gopme
(21eKTPOHHUOH BN MeXauHYTeCKOi, BKII0Uas GOTOKONKIO, PENIPHHTHOE
BOCHIPOH3BE/IEHHE, 3A0HCH HJIR UCNOABL3OBARHE B M10Goi REGopMausonnoil cucTeme)

Ge3 mo.TydeHns pa3pemeHus OT K2AaTes.

3a undopmanneii 0 npnobperesnn HopMaTHBHO-MeTOAHYeCKOH
JsuTeparyps obpamareen B I YII «HHAL»
{(TpuympanvHuas ni., 1.1, 30anne MockoMapXuTeKTyphbi, 5 3TaXK, koM. S175)
Teux.: (095) 251-99-58. Maxkc: (095) 250-99-28
e-mail: salamova@mka.mos.ru
http://mka.mos.ru/orgs/niac/mgsn.htm

I'VIl <HUAL» npuusimaeT 3aKka3bl Ha pa3paboTKy
METOAHYECKHX PEKOMCHAAUHH 10 HeHoo0pa30BaHHIO.
Ten.: (095) 250-99-28

I'YTI <HUAL» oka3biBaer KOHCYJIbTAUHUH [10 RPHMEHEHKI0
HOPMATHBHO-METOLHYECKOH JIHTEPaTyphl
ToabKo cBoMM kianentam. Ten.: (095) 250-99-28
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NEPEYEHBL
HOPMATUBHO-METOMMECKOR NMTEPATYPbI, PACTPOCTPAHAEMON TYTT « HUAL|»

BpeMeHHbIE METOMYECKUS PEKOMEHAAUMK A0 OLeHKe Ha cTafvn TI0 BO3NEHCTBUA Ha OKDYXAIOWIVIC cpeny (1995)

BpemenHyie METODMYECKHE DEXOMEHAAUNA NG PACYETY AOTIONHUTENLHLIX 33TpaT HHBecTopoe (2000}

|BpemeibIe METOLKHECKAE YKA3AHKA 110 PACHETY MPOMTYCKHOM COCOBHOCTH BHEYNMuHBIX NEIEXOAHLIX Nepexones (2002)

1

2

:_3_.____

4, | BpemeHHoe NonoxeHke O CoCTaRE MEPONPHATHE RO npedynpexaeHo YC 8 cnew pasjene FPANOCTPOUTENLHON AOKYMERTELMH (2000)

BpemeHHoe pyKOBOACTBO 110 33UATE OT arpecevBHBIX BOINEHCTEAR BETORHBIX # Xene3o0eToHHbIX anemextos (2002}

BpemenHbie axonomueckue TpeBoBAKMA K ABTCIANDABOYHLIM CTAHUMAM Ha Tepputopirn ¢ Mocxew: {1999)
flon. Net  MICH 3.01-01 Munwie 3nanus «O pasmewjenui Ha nepsbix 3TaXax KAMbix JOMOB 06LEKTOB 0DLLECTBEHHOTO HAIHGHEHVSY

Jon. Ne x MI'CH 4.06-96 O6ulecGpa3osaTentHble yipexaenms (2003)

Ton. Ne1 k MECH 5.01-01 CroaHkn nerxosbix aBToMeunen

Bon. k MPP-3.1,10-97 Bpemenibie HopMb pogonxuTenkHocTH npoexTuposanus ACY[L, MACYJ, CKTB (KCKNT) s Mockee

3axoH 06 ABTOPCKOM NPase U CMEXHLIX NPasax

Wamenenns Na1 k MTCH 4.04-94 MHOrOYHKUMOHANLHBIE 31AHWS M KOMNINERCHE

Mamenerns Net x MTCH 4.12-97 Neyebrio-npodmnaxynueckme yupexaeHns

Wamenennn Ne1 x MTCH 4.13-87 MpeanpuaTia poannumoi Toproanu

Wamerenns No2 x MTCH 4.13-97 Npesnpuatua poanwdnoil Toprognu

Mamenerun Net x MICH 4.14-98 lMpeanpuates obWWecTBeHHOIO ITaHHs

MBCTDYKLMA NC VHXEHBDHO-TEONOTVMECKUM 1 TE0IKCNOTHYECKAM U3LICKAHKAM (2004}

MHCTPYKLIMA 10 RPOSKTWPOBAHMIO 1 YCTPONCTRY CBARHLIX (PYHIBMEHTOB 3nanwi i coopywetnik (2001)

MFCH 1.01-99 Hopmbl 1 NpaBuna NPOeKTHHOBAHUS NNBHAPOBKH M 33CTPOKA

Cxema pacroncxenns MOpdOTUNGS 33CTPOAKM LIEHTPanbHOR YacTH ropona (k MICH 1.01-99)

MI'CH 1.02-02 Hopmul 4 npaBuna NpoeKTHpOBRaHA KOMANEKCHOrO BNaroycTpoicTsa Ha TEPPUTOPHM ropopa Mockeb

MFCH 1.03-02 Mewexoanbie nepexo/bl Bre npoedxelt yact ynmy. O6bekTh: MENKOPO3HUYHOM TORFOBMW M CEPBNCA B NEUl iepexoaax

MI'CH 2.01-99 OueprocGepexenie B 3gaHuax. HOpMaTHBbI N0 TERND3AILMTE ¥ TENNOBOAOINEKTPOCHADKEeHMIO

MI'CH 2.04-97 LlonycTiMble YpoBHH yMa, BuGPRaLMK M TPeGOBaKUA K 38YKOM3ONALMM

MI'CH 2.06-99 EcTecTBEHHOR, MCKYCCTBEHHDE W COBMELLEHHOE DCBRLEHMUE

MICH 2.07-01 OctoBanus, hyHRIMERTS! U NOA3EMHBIE COOPYKEHUR

MICH 2.08-01 3alita T KOppo3uK BETONHBIX W MENE305E TOHHBIX KOHCTPYKLINA MATTLIX U OGLLECTBEHHBIX 333HNI

MI'CH 2.09-03 3awwta o7 koppoauu BETOHKLIX W Xene3008 TORHBIX KOHCTPYKLWIA TPAHCNOPTHBIX COOPYXEHMUM

MI'CH 3.01-01 Xunwie agarng

MI'CH 4.01-94 Xocnuenl

31

MICH 4.02-34 [Joma nHTepHaTLI ArS JeTeR-WHBANWIOE

MI'CH 4.03-94 [Toma-nHTepHaTHI ANA MHBASIMA0E W NPECTapenbix

MICH 4.04-94 MHorodyHKUMOHaNLYLIE 302HHA K KOMINEKCHE

MI'CH 4.05-85 Ulkonsi-uHTepHaTl AR feTen-wHBanmaos

MI'CH 4.06-96 O6we06pa3oBaTefLHbIe yIpEKaeHUs

MICr 4.07-96 fowormHbie yupexgeHus

}Mf CH 4.08-97 MaccoBbie TNnbi r3KyALTYPHO-0IZOPOBHTENLHEIX YNPEXTEHHA

IMICH 4.08-97 313HMA OPraHOB COUMANBHOSN 3aLLMTLI HACENEHNN

MICH 4.10-97 3aanvs 6aHKosCKuX yupewgenui

MICH 4.11-97 3n3Hnst, COOpYXEHNS W KOMINEKCH! OXOPOHHOS HA3HAYeHWS

MPCH 4.12-97 fle4eGH0-NPOHUNAKTUNACKHE YUPEKAEHHS

MECH 4.13-97 NpepnpuaTig pO3HUKHOK TOProBNK

&[R28|8|8IX 858|188

MPCH 4 14-98 Mpennpuatusi OGLIECTBEHHOTO NUTaHUSA

MICH 4.15-98 ObuwiectpasosaTesibHbie yHpeXIeHvs ANA GeTeH-CHPOT

MI'CH 4.16-98 MocTuHmN

MI'CH 4.17-98 KynbTypHO-3penviiHbie yupexaenws

MI'CH 4.18-99 NpeanpnATH GbiTOBOTO GBCIYXHBAHNA HACENEHWA

MI'CH 5.01-01 CrosHku nenoBbiX ag1omodune

MICH 5.02-99 NpoextupoBaHke ropPO/ICKIX MOCTOBbIX COOPYXEHU

MI'CH 6.02-03 Tennosas uaonayws TpyGONpoBOACS PasnMNHOTD HA3HAYEHWR

MI'CH 6.03-03 MNpoexrrpoaaiue  CTPONTENLCTEO TENMOBLIX CETEA C HHAYCTPUANLHOW TENNOMONALMEdH I NEHONONMYPeTaHa

Mi'CH 8.01-00 Mpuemxa v BBOA B 3XCIINYATAUNID 3AKOHYEHHLIX CTPOMTEMMCTROM 06LEKTOB, OCHOBHBIE NONOKEHNS

MICH 301-01-96 TlonoxeHue N0 OPraHm3aum KaNMTaNSHOND PEMOHTE XHMLIX 30aHNHA 6 . Mockse

MeToauuecxoe nocobive no npumenernio MICH 1.01-99 npu npoexTupoBakiu Ha TEPPUTODMM NCTOPHNECKDH 3aCTPoKM (2002)

MeToam:ecine pexomeHzaumM o COCTABY W YHETy 3aTPaT, BIIouaembix B ce5ecTONMOCTh NPOEKTHOA npodyxuwm (1994)

S:F&'T?[?S%?"Ssﬁ'& SETEIES

Merouka nazHaqenss o6bema pkeHEPHO-reoNOTMHECKUAX Habickanwi (2000)

MeToamka n HOpMaTvBsi ANA GNPEgenenn daTPaT Ha NPOBELEHNE TOPFoB ¥ korKypcoB (2000)

Metojnka paapaboTku QOKyMEHTALWM CHCTEMB XKa4eCTBA NPoRKTHOR npofyxuMu (an-Tet CK 4.4) Ha ocnose cTanpapros MCO 9000




59. {Metogmxa paipaborm TEXHONOTVM NPOEKTHPOBANMA Ha OCHOBE cTanaapTos MCO S000 (2003)

60. [MPP- 2.2.04.02-01 PexomeHfiaumv N0 3aKNi04EHAI0 fOTOBOPOB NOAPAAA HA BuiNONHEHWE NPOSKTHLIX palioT

61. [MPP-2.2.07-98 Meroauka nposegenna 06CNBROBaHWA 30aHii M COOPYXEHUR NPK X PEKOHCTPYKLIMH W NEPENTAHUPOBKE

62. [MPP-2.2.08-98 NonoxeHne 0 TEXHIHYGCKOM HAAIOPE 33KAZUAKE 33 CTPOATENECTBOM

63. |MPP-2.2.16-00 PexomeHaatm Ne OpraHn3aLim v NPOBeEHYIG MapreTHHIOBbIX UCCneaoaaHiit 40 paspabot NI u N

64, {MPP-2.3.02-02 Metogpka onpeeneHus CTORMOCTH pa3paboTiv pasbuBotHbIX YEPTENER-arTOB NWHAR IP2IOCTP-T0 PErYIMPOBaHMS

65. [MPP-3.1.03-93 Pexomenfiauny no onpeaencHuid ykpynHEHHbIX NOKA3ATensd CTOMMOTTH CTPOMTENBCTAA W NPOEKTHEIX paboT

68. |MPP-3.1.06-97 CBopxuk bY(lc AnA OnpefensH1s CTOMMOCTH CTPORTENLCTES 0fLeKTOR, BO3BOAUMBIX HA CA[I0BOJMECKWX YHACTKAX

67. [MPP-3.1,10-97 HopMbl NPCAONKMTENBHOCTH NPOEKTUPORAHWA OGLEKTOB CTROUTENLCTBA B 7. Motkse v N3N

68. |MPP-3.1.12-96 Hopub! MPOROIMTeNsHOCTH paIpaboTan NPeAnpoEKTHOR rpaoctponTencHaik n WP N

69. [MPP-3.2.03-96 Moprgok onpegenexus CTOMMOCT# pa3paboTks npBANPOEKTHOH FPAAOCTPOUTENLHON [OKYMEHTALMA

70. IMPP-3.2.03.1-2000 BpemeHHwi nOPRAOK ONpesieneHns CTOMMOCTH paspalioTkn NPOSKTOR NNSHUPOBKM TEPPHTOPKA

71, IMPP-3 2.03.1-1-03 Bpes. pexoMeHaaumu Ans Onpeaenesvs CToumocTy paapaboTin NPOEKTOB NITBHAPOBKA YIMYHO-AOPOXHOR CETH

72. |MPP-3.2.04-38 Hopmbi RPOSCI#ATENBHOCTH BBINOMHEHWS M3bICKATENbCKMX PaboT

73 |MPP-3.2.05.02—00 flopsigox onpeienexya CToumocTi pabor no TexHy4eckomy 0BCABLOBAHWO CTPONTENLMBIX KOHCTDYIUMN 30aHHA

74, |MPP-3.2.06.05-03 COopuMk 6230Bbix UeH Ha NpoexTHbie pabotel Aam CTpOMTENnbCTBA 8 . MoOCKBE W3 OcHoBe
HaTypanbNbIX NoKalatenei (2004)

75. ]MPP 3.2.07.02-02 MeToawxa onpenesieHnst CTOMMOCTH 38TOPCKOTO HAfA00a 33 CTPOMTENbCTBOM 3RaHKNA, COOPYXEHHit U npennpmmu

76. [MPPG 2.00.02-00 PekoMenaaLmm o oripenensHuio CTOMMOCTH paboT, CBR3aHHbIX C cornacoeanmes T v T Ans cTpowTenscTsa |

77. {MPP-3.2.12.02-00 opRaok ORPEREnerua CTOAMOCTH OKA3aHHR MapKETUHIOBBIX, KOHCANTTHHIOBLIX YCIYF, MEHGIKMEHTA W /1. YCRYF

78. [MPP-3.2.13.02-00 MNopsyaox onpeReneHs CTONMOCTH AIpOEXTHBIX pabor N0 PECTABPALIMM U PEKDHCTDYK{AN 3AaHIH # COODYKEHWH

79. {MPP-3.2.1.1.02-00 lopnagok onpeaenetns cronmacTi paspatot UPL no pecTaspaLun w PEKOHCTPYKLWA 30AHKHA W COODYXEHWI

80. IMPP-3.2.16.02-02 Metonwka onpepenetns croumocTi paspaborku UPJ 8 npoextuposaium

81. {MPP-3.2.18-02-01 Nopraok onpegenexns CTOMMOCTH NPOEKTUPOBaHMA (OHTaHOR B YCNOBMAX . MOCKEL! (2-9 pefakuma)

82, IMPP-3.2.18-02-02 PexoMeH/1ail N0 ONPEENEHUI CTOMMOCTA NpgeKTa apXMTEKTYPHOR KOTIODHCTAKN IacafIon 353N, COOpYKEHMH

83. |MPP-3.2.22.02-00 Nopsipox anpeseneHng CTOAMOCT <NPHBA3KMR  TWIOBLIX TPOSKTOR XINbX AGMOB

84. IMPP-3.2.26-99 Mopsaok onpefeneHin cToumMocT# paspaboTin TexHwieckod goxymentaumm va ACYTN ang obvextos Mockek

85. |MPP-3.2.27.02-03 MeToanka cRpeseneHns CTONMOCTH apXeoRONMECKUX HCCNEA0BaHAN NPU rpanoCTPOHTENbHLIX pabotax

86. |MPP-3.2.30-85 Mopagok onpegenexns CTONMOCTH NPOEKTA apXUTeKTYPHORO OCBELEHNs ANs OPMUPOBAHMA CBETOBOI Cpedl! ¥ C03-
AaHs CRETOBLIX aHCamBNed 8 1. Mockse

87. |MPP-3.2.32-88 Nopapok onpegeneHna CToMMOCTH paspaloTin RacnopTos Xanbix AOMOB

88. |MPP-3.2.33-01 Pexomeniausn NG coCTaay NPOEXTHO-CMETHOH AOKYMENTaIIMK, HEODXORYMMOA ANR NPOBEJEHNA KOHKYPCOB (TeHaepos)
NoApAAa CTponTensHLIX patoT N0 FOPOICKGMY 3akasy B 0BeCTeueHVe Nepexo/a Ha KUHTPKTHYID EHCTEMY TBEP/AbIX AOTOBOPHLIX LeH

89, |MPP-3.2.37.1-02 MeTommka onpepisnieHa CTOMMOCTH paboT no BU3yarnbHo-niaHaWadTHOMY aHanuay

90. |MPP-3.2.38-02 CBopwitx LieH Ha npoexTHble paboTol ARA KARKTANLHOM PEMOHTE XuNwix gomos, JAY 1 wron

91. |MPP-3.2.40-04 PexoMesgauum no oNpegencHirio CTOMMOCTH KIrOTOBAEHHA IEMOKCTPALMOHHBIX M3TEpHaNoR (MaxkeTs!, Gykners U np.)

92. |MPP-3.243-03 Metoguka onpegenenus CTOMMOCTY PabOT MO 3KONOFMMECKOMY COMIDOBOXTEHMI  fPOEKTHO-WHBECTULIMOHHGH
AeRTenbHOCTY B I Mockse

93. [MPP-3.2.44-04 COoprmx Ga308bixX YEH Ha NPOEKTHBIG PAGOTHI N0 OPTaHK3AUMM ROPORHOFO NSIKEHHS

94, INPP-4.2.03-39 Metoanueckue peroMeHaumt fic paspabaTre, BRefpeHmo W CEPTMDWKALINKN CHCTEM KANeCTB Ha OCHOBE CTAMEapTOos
YiICO 9000 B npoexTrbIX Opratmsaymsix r. Mockast

95. |MPP-4.2.08-7 MeTonM4Bckie YKa3aHuR 110 JKOHOMIMECKOMY 0DOCHOBAHWIO HCTIONb3IOBAHKS TEPPUTOPHA, TPebYIOLINX pexyrbTUBaLM-
OHHbEX paboT, N0/ MBCCOBOE XMNMLIHOE CTPONTENLCTBO

86. fHopmanu Ha NpoexTUpOBAHME ¥ CTPONTENLCTBO 3aHmit «lOHWUKOH» (1999)

97. [Hopmanu Ha npoexTMpOBAHME ¥ CTPOUTENLCTBO TENNosquPeKTHBHLIX HAPYXHbIX CTek U3 abnerenbix kepamanTobeTormbIx Bioxos

98, {06Ue NONOXEHHA K TEXHMYECKAM TPEDOBaHMAM NO NPOEKTYPOBAHID XWbIX 3/aHuA BuiCOTOR Gonee 75 m (2002)

99. |OcHOBHBE HANPABNEHWS FOAFOTOBKK NPOSKTHBIX W CTPOMTENbHLIX OPIaHN3aLIMK K BEZEHWIO ABAPMIAHO-BOCCTAHOBMTESLHLIX paboT (@04

100. {MNepeyens OKYMEHTOB NF NONYSEHWs Pa3peLlieHns Ka CTpouTenscTeo {1999)

101. Mepeuens 3axoHORATENbHBIX AKTOB, ONPEIENAIOLIMX 3KONOMYeckre TpeloBarins K pasmelseHwo obbexroe (1998)

102. [Monoxetme ¢ rOPOACKCM 3aKasHMKe 0 05LEXTAM KANMTARLHOIO CTPOWTENLCTEA ¥ peroHCTPYRYMKM (2000)

103. {flonoxerne 0 egHOM NopRAKe APENNPOSKTHOM W NPOEKTHON NOAFOTOBKM CTPOHTENLCTRE B I Mockae (2-9 pepaxuns) (2000)

104. {[lonoxenue 0 eArHOM NOPAAKE NPEANDOEKTHOR U NPOEKTHON NOATCTOBKM CTPOMTENSCTEA HHKEHEPHLIX KOMMYHIKBLIVA, COOPYKBHIH «
00bekros gopoxHo-TpaHcnopTHore obecneuenun e 1. Mocxse (2002)

105. {Monoxenue 0 NOPAIKE NOATOTOBKH MCXOAHO-PAIPELLMTENBHOK AOKyMeHTaLmM (1038}

106. |Monoxetue o nopsaxe pa3paboTku, COrNaCoBaHUA M YTBEDKIEHNS NPOSKTOR OPraH33LIMA CAHWTAPHO-3ALLMTHBIX 30k B Mocxse (2003)

107. [[Tunowenwe o6 asTopckom HAT3ope 3a cTponTenbeTaoMm {1997 )

108. {Monoxewue o cocTase, nopsipke pazpaloTkn, COFNACOBaHUA U yTBEPIYIEHMS TPAROCTPOKTENLHOD 0bocHBAHUA (2002}

109. {flonoxetriue 0 COCTABE 1 NOPAAKE Pa3PaBOTKM, COMNACOBAHMA N YTBEEXIEHIS NPOEKTOB NNGHWPORIK XHNbIX TEPPHTOPHIA 8 r. Mockee

110. |Flonoxenue o cocTase, nopsgke paspaborky, COrmacoBaHNA # yTEEPKIEHWR NPORKTOR NNBHNPOBKH YIMYHO-R0POXHOR ceTn b Mocxee

111. |TlocoGue no komMnnexcHoMy npoexTupoBanmo OC ANR MOAER C HUIMECKMMI rpaHieHHAMI. B. 1¢3nemenTs! ropoacKok cpebiv

112. |Nocobue no komnnexcxomy npoektaposanme OC gns mogei ¢ Grandackumu orpaHmieHusMy. B. 2. «IneMeHTb: a1aHHis

113. {Mocobue no komnnexcxomy npoexTvposaknio OC and niogew ¢ dimsudeckimu orpairyenmsimn. B. 3. «[locTyTiHbIA TpaHCRopT

114, {Monoxenme of UFACH (1538)




115.

MNocobue k MFCH 2.01-93 Sueprocbepexenna 8 agannax. Beinyck 1. «1poexTApOsaH 16 TeNN03aWKTH! B KANbIX M 0BLIECTs, 3naHMax»

116,

MocoGve k MI'CH 2.04-97 NpoexTuposarine 38U Thl OT LUyMa i BuGPALIUH HHXEHEPHOTO OBOPYAOBAHIS B XUNbIX H OBLLECTB. 30AHARK |

117.

Mocabue k MICH 2.04-97 NpoexTvpoBaRUE 3BYKOWIONAURK OrDAXAAKILINY, KOHCTDYKUWA KUNbiX W 0BUIECTREHHIX 3AaHWA

118.

Nocobne k MICH 2.04-97 MpnexTuposanne 33w el OT TPEHCTIOPTHOMO WyMa W BHBPALMA XHbIX H OBLLECT BeHHbIX a0aHKiE

119.

Mocotiue x MI'CH 2.06-99 Pacuer u npoesTUpoBaHME MCKYCCTBEHHOO OCBELEHHS TIOMWeHHH O0BLIECTBENHLIX 30aHWA

120.

Mocobue k MICH 4.02-94 oma-ustepHaThi ANA feTeR-nHeanwaos

121.

MNocoGue k MICH 4.03-94 Noma-nHTepHaTh: 4nA MHBANKAOS M NPECTapeNbIX

122.

flocobue x MICH 4.05-95 Ltkonbi-uHTepHATLE ANA e TER-HHBANKI0R

123.

Nocofine k MICH 4.06-36 O6weobpasosarensHie yupemaeHns

124.

MocoGue x MICH 4.07-96 fowkonbHbie yupexaexns

125.

Mocobve k MI'CH 4.08-97 Maccosbie THNb (MaxyNLTYPHO-0330POBATENLHIX YUpEXaeHUN, Buinyck 1

126.

Nocobue k MICH 4.08-97 Maccopbie THNL! PUaKynbTYPHO-03A0POBATENbHBIX YUpEXaen. Beinyck 2

127,

128.

Nocobue « MI'CH 4.08-97 Maccosbie Tunu DHIKyNBTYDHO-0300POBHTENbHBIX yupexaenuit. Buinyck 3 j
NocoBue Kk MICH 4.09-97 3aaHus 0praHos COUMANBHOM 3ALIAT! HACENEHHA

129.

Mocobue k MITCH 4.10-97 3nanns SaHkoBCKAX yupemaenni. Buinyex 1. «Kommepuscire Bankme

130.

Nocobue k MICH 4.12-97 Nevebro-npodimnarTuseckne yupexaenns. Bunycx 1. Ofiuve nonoxerus. CTayuoHapHbie yupexaenis

131

Mocobre k MICH 4.12-97 Bainycx 2. Nlanathbie oTaenenmns 6obriy, AKYWEDCKUe CTAUMORAPK. [IHEBHLIE CTaUNOMaDH

132,

Mocobue k MICH 4.12-97 Paagen Il Bbmycx 3. CTauuonaou OnepayuoHksie Bnoku, O10eneHHn aHeCTe3MONOrMH, DRAHUMBLIWA, ..

133,

MocoGiwe x MTCH 4.12-97 Pagpen il Buinyor 4. [lAdrHOCTAECKHE QTAEMEHAR

134.

focobue k MI'CH 4.18-99 Npeanpastina GbiTooro obcnyxusanus Hacenesus, B, 1, OcHoeHbe NONOXeHs v ablive Tpeboearms

135.

Mocobue x MICH 4 18-99 Mpegnpustits SbiTosoro obcnyxueatug. B. 2. OFbemMKO-NNBHUPOBOHHBIE M MHXEHEDHBIE PELIeHNS

136.

Mocranoanesue Ne 156-N1T ot 18.03.03 «O BHeCEHWM MIMEHBHWA W ONONHEHWRA B NpaBoRLIe axTol Mockaw» (B «[lonoxenre o egn-
HOM NOpAAKE {2-A pea)s; B «[paBrNa NponsoacTea 3eMnaHbIX pabory) Mpunowenwe k 156-NTT «TlopsaoK ONPENENEHHA CTOMMOCTH
pa3paBoTkn TEXHONOTHYECKUX PEINAMEHTOS NPOUECCa 0BPAWEHNA C OTXOMAMM CTPOMTENLCTRA ¥ CHOCA (1-7 pepaKLius)»

137,

Mpagwsia onNpeaeneHxs Pamepa B0HIMDANDEHAA (TOHOPapa) BBTOPa {TBOPUBCKTIG KONNEKT#Ea) 33 CoanaNMe Npouaseaenwh uaofpa:
3HTENBHOID UCKYCCTRA, XYQOXECTBEHHOIO NPDEKTHPOBAHKR W KOHCTPYMPOBAHKA, CUEHADHER NPOX3BEACHHWA

138.

MpaBuna nPpon3BOACTEA IEMNAKLIX W CTPOKTENbHLIX PABOT, NPOKNAAKM U NEPEYCTPONCTBA WHKEHEDHLIX CETEH, KOMMYHHUKALWR (2000)

139.

Mpasuna sbifaum paspewieui Ha CTPOHTENBCTBO OBBENTOR HEABANHMOCTH QEABPANbHOMD 3HAYEHUA, @ TaKxe OBHEKTOR HenBuKH-
MOCTH Ha TERPHTOpUN 06LEKTOB rPANOCTPOHTEILHOR AERTENEHOCTH ocoboro perynupoBanus dedepansHoro sxasenms (2000)

140,

MpuMepHbie OPMBI 34aHKHA Ha PaIpaBoTKy NPOEKTHOM AOKyMeHTaLMM ANR 0BBEXTOR AKNAHCKOTD, NPOMLILMERHOD HAIHA4EHHR H
npoexTos aacTpoek (2000)

141.

PexoMEHABLUMM NO KCNONB3OBAHWO W Pa3BUTHIO PEANUYHDBIX KOHCTDYKTHBHEIX CUCTEM, NDUMEHTEMBIX B XANWIIHOM CTPONTENbCTBE

142,

PexoMeraalum No 3aLLMTe XUNbIX KIPKACHBIX JA3HUA NPK YPeIBINakHLIX CHTYaUMAX (2002)

143.

PexomeHgaumum 10 3aWHTE XMNbiX JAAHUA C HECYLLAMM KADNMYHBIMHY CTEHAMHK DU YPEIBLIMAHHBIX CHTYaUMsx (2002)

144,

Penouen.qaunu no o&cnenosanmo # MOHWNTODUHIY TEXHUHECKOTO COCTORHMA SKCIITY3THDYEMbIX wam«m (1998)

145,

Pexoueu,qag_u o DUEHKE TEONIOMMHECKOTD PUCKA Ha TEPDATODHMM (. MOckBb! {2002)

146.

PEKOMEMABLAY NO DUBHKE WHXEHEPHO-TEONOIMMBCKINK ¥ PUADOTEONOMUHECKX YCTIOBWA TEPPUTODHI, NiaHvpyembix k 3acTponxe (2002

147,

PexomernaLmm no NPEACTBPALLEHHIO NPOTPECCHPYIOUMX 0BpyLeHwR KDYNHORAHENBHBIX 30aHnA (1938}

148.

PEKOMEHAAUMH NO NPUMEHEHWID NPHHUMNOB 1 CNOCOBOB NPOTHBOABAPHIHON 33LYATLI B NPOGKTAX CTPOUTENLCTBE {2004)

149,

PexoMeraalum ro MPUMEHENKIO NPOTHBOOBNENHIMTENLHBIX YCTPORCTB HA KPOBIIAX C HAPYNHBIMY U BHYTDEHHMMM BOACCTOKAMM (2004

150

PexomeHaaLuy no MpUMEHEHIIO 30XDEXTUBHLIX MATEPHA/IOB M TEXHONOTWI Ha OCHOBE MENKOIEPHUCTHIX BeTOMOB

151,

Pexamengalins No NPOEKTAPOBEHAIO TOCYHPENAEHIA N0 BEABHMO COLMANLHO-BOCTMTATENBHOM PABOTH C AETLMM W MONOAENBIO (2003}

152,

Pexomergaumy 110 npoexTUPOBIHWIC JOMOB MMIIOCEDANA ANA KHBANKAOR CPEANHEIC i CTapwWero eoapacTa (2003)

153.

PexoMeraumMn no NPOEKTHPOBIHWIC KDUIUCHLIX LIEHTROB ANA weHwwH (2003)

154,

PexomMeHAaLUMY NO MPOSKTUPOBAHIID W MOHTAXY MHOTOCTIOHMIIX CHCTEM Hapyxud}o yrenneHwa dacanoe aganui (2001)

155.

PexomeraaLmum no NpoeKTMpoBaHiio 06bexTos Manoro npeanpuHnMaTenscTea B r. Mockse. Paznen 1. OBiume nonoxenus (2000)

156.

PexoMeHaaum no NpoexTHPOBaHHI0 0BBEKTOB Maroro npeanpaHuMaTensCTaa e r. Mockee, Pasaen Il 3aave ¥ NOMELEHUS.
Buinyck U-1. BCrpoeHHbie noMetgHns Ans Manor NpeanpuHuMaTenscTea (2002)

157.

. —

158.

PekoMexgauun 10 npoexTHpoBaruio 0GHEKTOB MAnoTo NPeAnpuHUMaTeN:5CTea B . Mockee. Paaen Il Boinycx II-2. MHOrOMOgYNbHbIE
[3AaHWA {ANR OUCHOR, UHHOBALIMOHHOA W NPOM3BOACTBERNOR fieRTeNLHOCTH) (2003}
PexoMeHaaLmMv No NPOEXTUPOBAHWIO NONMKTIMHIK BOCCTAHOBATENEHOTD NeveHis (2001)

159.

PExoMEH2UHM N NDOBKTMPOBAHIIO YHEGHO-BOCNTATENLHbIX YMDEXGEHNT J3KDLITOMD THNA ANA ETEN C LEBUAHTHbIM NOBEABHHEM

160.

PexomeHnalui 10 NpoeKTAPOBaHAID y4ebHO-BOCMTATENbHbIX wpe»menun 33KpHIT. THNRA QNA NBTEN ¢ EBHAHTHLIM NoBeaeHWeM B. 2

161,

Pexomeniauwn N0 NPOLKTUPOBARKI YUEGHO-BOCIUTATENEHBIX YUPEKEHKA OTKDLITOLO ANl AANA ABTEN C ASBMAHTHBIM NOBBAENNEM

162.

PexoMeHaLIMK N0 NPOBKTAPOBAHKIO K NPUMEHEHMIO tbacannou CMCTeMbI C BEHTUSIMDYEMBIM BO3RYLHLIM 3330pom «KpacnanBcT»2003

163.

PexOMEHIALMK NO NPOBKTHPOBAHAIC M PHMEHEHNIO (DACATIHON CHCTEMbI C BEHTURMDYEMbIM BO3AYLUMbM 3330pOM ¢ DaHHTOMDECH

164,
165,

|PEKOMEHAELMH NO NPORKTAPOBAHWIO U MIDHMeHEHWIO acaiHoR CHCTEMBI € BEHTHIMPYEMBIM BO3AYWHbIM 3330pOM «MapMOpoX»
PexoMeHaaLu o NPOEKTMPOBAHMIO v NpUMEHEHWO (DaCAAHON CHCTEMBI C BEHTANIMDYEMbiM BO3NYWHEM 3330pOM_«MeTpocneycTpoi

166.

Pexomernauym 0 npoeKTMPOBARMIO ¥ NDAMEHEHNIO DACATHOR CHCTEM C BEHTAMMDYEMbIM BO3ZYLUMBIM 3330pOM «MHTEpans

167
168,

|PEXOMEHABLIMM N0 IPOBKTUPOBAHHID W NPUMEHEHWID DACAAHOH CUCTEMbI C BEHTHITHPYEMbIM BO3AYLUNIM 3330DOM «TpHON (2003)
PexomeHgaLmm N0 nPoeKTHpOBAHHIC W NDUMEHEHMIO (DACATHOR CHCTEMBI C BEHTUNMDYEMbIM BO3AYWHbIM 3asopom «U-KON» (2003)

169.

PEKOMEH/IALMM 110 NPOEKTHPOBAHMIC W YCTPORCTBY OCHOBAHNA, (DYHAAMEHTOB U NOA3EMHEIX COOPYKEHHA NpH PEKOHCTPYKLIMK {1998)




170. F’exoue;mauum 110 MPOEXTMPOBARWK) MABECHBIX DACAANBIX CHCTEM C BEHTUNWUDYEMBIM BO3NYLWHBIM 3330poM (2002)
171. iPexoMeHaLMA 110 NPOKTUDOBAMIG HOBOMO MOKONEHMWR BNOKOB-NPUCTPOEK K CYLLIECTBYIOWMM 3naHkamM obieoBpasosar. wworn {2004)
172. |PexoMERA3LMA N0 NPOBKTUPOBAHUID COUMANLHIIX NDUICTOB ANR AETER M NOAPOCTKOB (2002)

173. {PexomMenaaunm no NPOSKTAPOBIHWID YPEXOEHWA NDODECCHOHANEHON peabuNTaunM uiaanuaos (1999)

174, |Pexomenpaymi N0 MPOBKTHPOBAHWIO W YCTPORCTBY DCHOBAHMY W (HYHNMEHTOB NP BOIBEAEHWH 303HAR BEIWAM CylLecTBYIOWMX

175. :Pexomennatyn no NPOKTHPOBBHUIO FHEPrOIKOHOMUUHBIX TEXHIIECKMX PELIBHHIA CHCTEM OTONIIBHWA, BEHTMNRUWN A BOAOCHAOKEHUA
176. |PexomeHaauvi N NpOSKTPOBAHMIO WYMO3ALMLLEHHBIX XUNbix lomoB {1999)

177. |Pexomernauuy NO NPOEXTHDOBAHWIO CETH 3aHWA NETCKUX BHEWKONBHBIX YNpeXgenni Buinyck-1 "[leTckue My 3bikaNbHbIE WKOIbI"
178. |PexoMennaumu no NPOEKTHPOBAHWIO CETY 318HMA NETCKUX BHELLKONbHBIX yupexaeHui Brnyck-2 "LieHTpal getcxore Teopyecrea®
179, [PexoMeHAaLAN RO HDOEKTAPOBAHMIO CETH JLaHMIA NETCKAX BHELUKONBHBIX YHPEXTEHUA Boinyck -3 "eTcko-NonpocTkoBbte KNyt
180. [Pexomenpaumi N0 NPOEKTUPOBAHMIO AOMOB CECTPRHCKOTO yxoaa (1997)

181, |Pexomenayum no paspaboTke CaHUTAPHO-3aWwMTHEIX 30H (1998)

182, |Pexomenfiatimv no pacueTy, NPOEKTUPOBAHWIO W YCTDORCTBY CBAKHBIX (DYHDBMEHTOR HOBOIG Tuna (1997)

183. |Pexomenfiayui NO NPOBKTMPOBAHWIO LIEHTPOB peabunutaunm uweanuaoe {1999)

184. | PexcmMeHaaLnm No NPOBKTUPCBAHAI0 CACTEMB! NETKMX SHDEKTMBHBIX XOHCTPYKLMI A1 PEKOHCTPYKLAM XMMbIX GoMos (1999)

185. |PexoMEHAALMM N0 NPOSKTAPOBAHMIO OBPA3OBATENbHLIX LIKON ANS BONLHBIX AETEH U AETEH-UHBANHACR (LUKOA HAROMHOTG oﬁ}ueuun)
186. {PexoMenTaLuM N0 NPOEKXTHPOBANMIO 0BPAIOBATENLHbIX YUPEIEHHA TR ETER. HyKABHLIMXCS B NCHXKONOTO-NEATOTHMECKOM NHOMOLIM
187. {PexoMernaLMv N0 NPOBKTHPOBAHKIO DIENEHEHNS ¥ 6Haroyc7pohcma KpbiLll 323HMA W npyfﬁk WCKYCCTBEHHBIX OCHOBaHWA (2000)

188. {PexoMeHOaLMA NO NPOEKTUPOBAHIIO IHEPrOADDEXTHBHLIX OFPAXAIOLHX KONCTDYKLMA 30aHMA CrcTembl «KOHMKOH» (2002)

189. {PexOMEHAALIAN NO PEKOHCTDYKUMM JEHAR LIKOM % [IOLIKOTTLHBIX YHPEXEHWH B PANOHAX KOMNNEKCHON PEKOHCTPYKUmM (2001)

190, {PeXOMEHOLIM N0 PEXOHCTDYKLMY M MOREPHAIALIA CETH W 3aHMA AMBYNIATOPHO-NONMKANHNECKAX YupeXAeHWH (1999)

191, |PexoMeHaUmmu NO PEKOHCTDYKURA U mpﬁﬁqﬁ ) ACLUKCTibHbIX YupeXaeHWA (1997}

192, |PexomeHaaLm 10 PEKOHCTPYKLMN W MOSEPHU3BLINK LWKONbHLIX AdaHnk (1997)

193. |PexomeHnaLMK N0 PEKOHCTPYKUNM CETH W 3R3HAH NPEANDHATHA TOPTOBNH, 06U{ECTBEHHOIO TMTBHUA W GLITOBOO OBCNYKABAHHA

194, |PexoMeHaaium NC 3aKNI0YEHWIO 10r0BOPOB CTPOMTEILHOFO NOAPAA3

195, | PexoMengaumm no passuTuio u PEKOHCTPYKLMK ceTh obbexTos 06paaosanug (yupexaeHuit LOWKOMLHOro 0Bpa3sosanun) (2001)

196. [Pexomengaynm no paapaﬁoﬂe npoexTos aBTOMOGMNBHBIX MOeK, npucnocabnusaeMbix ANns Cheuwanbhoi 06patoTkw asYoTpaKcnopTa
197. [Pexomenaauum no penvedHoi 0TAENKE KDYMHONAHENLHLIX Hapyx{r;ux CTEH XUNbiX JOMOB MACCOBLIX Cepwi (2001)

198. |PexoMennauimM no npoeKTAPOBIHMIC UEHTPOB NG NPodHNaKTvike HE3HANIOPHOCTH # HAPKOMAHIM CPEAU HECOBRPLLIEHHONETHUX (2002)
199. |Pexomenfialmi N0 yCTan0BKe IHEPToMDAEITHBHBIX OKOH B HAPYKHBIX CTEHAX BOMb CTPOSIMXCR W PEKOHCTPYMPYEMbIX M (2004}
200. [PM-2559 VHCTDYXUMA NO NPOBKTUPOBANMII YUETA HIIeXTRONCTpeBNeRnA B Aaakmax (1997)

201. {PM-2696-01 BpemerHan AHCTPYKLMA ND pacyeTy INEKTPHIeCKUX HArPY3OK XuNbix anamua (2001)

202. {PM-2776 VUHCTPYKUAR N0 NPOEKTHPOBIHNIY, MOHTAXY ¥ NDHEMKE B IKCINYATAUWID DXPAHHO-33LLINTHLIX 1EPATHIALMOHHBIX CHCTEM

203, |PM-2798 YHCTPYKUPA MO NPOBKTHPOBAHMIG CUCTEM CBA3M, KHGHOPMATU3ALMH U NCTIETHEPH3ELNM OOLEKTOB KHNMLHOMD CTPOHT-CTBA
204. [Pyx0B0ACYBO NO yueTy notpebrocTen nBanugos (1995)
205. [PYKOBOACTBO NO NIPKMEMEHHI0 TENTIOBKIX HACOCOB € WCrOMb3I0BAHWEM BTOPHHHBIX BHEPTETHUECKMX PECYPCoB (2001)

206. {PyxoBOACTSO MO NPUMEHEHMIO CTEKNOTKAHEBHX KOHCTRYKLWOHHLIX CETOK 1 Cepnrkox «CTPOBMN (2002)

207. |PyxoBOACTBO NO NPOEKTAPOBAHMIO ABTOHOMHBIX MCTONHMKOB TennocHabxenns (2001)

208. ;Pyx08OACTBO NO NPOBKTHPOBAHAIO ADEHAXEN 3A8HHWIH W COOPyXennn (2000) o

209. |PyxoROACTBO NO NDOSKTHPOBAHAIC K MOHTAKY BHYTPEHHUX CHCTEM BOROCHAGKEHNUR ¥ KAHANWIBUWM N3 NONWNPONKNEHOBLIX TRYD (2001)
210. |PYKOBO/CTBO N0 NPOEXTADOBAHHIO W HCANYATaLMM OCBETHTE/ILHAIX YCTHOBOK BATPWH NIDEANDHATAR NI0TPEGMTENLCAOD PhiHka YCAYr |
211, {Pyx080/ICTBO NO NPOEKTMPOBAHWI0 CHCTEM 3BYKOBOTO 0BecreyeHnn Ha CTPORNXCR W DEKOHCTPYMPYEMbiX 0BneKTax r. Mockes! (2000)]
212. iPyxosogcTeo no papaboTke paspena «OxpaHa OKpyXalwen Cpeabi» K NPOEKTY RNAHWPOBKKA (PEKOHCTDYKLMK) XHNOre paioxa (1998)
213. {Pyx0BOACTBO NO COCTABY ACNONHATENBHBLIX fIPOBKTHBIX Matepuancs, HEOOXOAWMBIX ANA NOCTOBEPHOIO ONPEAENEHUA CTOMMOCTH
CTPOMTENLCTBA Ka YTEEPKAIEMOR CTaMM NPOSKTHPOBANMA (COrNACHD nocTanorneHnio MpasuTenbcrea Mocken Ne73-M1M ov 11.02.03

214, i Texuuy. TpeBOBAHMA K PUTOUHDIM BEHTHIALMOHHBIM WYMO33UWMTHBIM YCTPORCTBAM 8 XHIbIX AOMAX C ECTECTBEHHOR BEHTHIALMEH
215, {TUnONOMMYECKHe OCHOBLI NPOEXTHPOBAHKA COOPYXEHWHA DA3BUBAIOLUMXCA W HETPASAUMOHHBIX BUEOB cnopTa (2001)

216. |Yxa3anns N NPUMEHEHMIO CMETHbIX DACUEHOK N0 pa3bopy 5-9TaHbix NaHeNbHbIX KANbIX 3AaHWA {1999)
217. iNopsgox onpefeneHus x0ahuymenTa NepecyeTa 6a3oB0M CTOMMOCTH paspaborok NCA na WACY3 u ACYL.
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