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BBEJEHUE

Poct 06bveM0B M MAcuITabOB MOJA3EMHOIO CTPOHTEIILCTBA B KPYIHBIX IO-
pOAaX, pa3BUBAIOMIMXCA  KAK  KYJABTYPHO-HCTOPHYECKHE ¥  TOpProso-
NPOMBILLNEHHBIE UEHTPL!, HadMogaeTc] cerogHa Bo BceM Miupe. CBs3aH OH ¢
HENPEPHIBHO BO3PacTalonied KOHUEHTpALMEH HaceNeHHs B 3THX ropojax v He-
[IPEPLIBHLIM POCTOM HYHUCHEHHOCTH 3BTOMOOMIIBHOIQ Mapka, KOTOpeie [OpPOX-
1a0T NPakTHYECKH Bce HauOosiee OCTpbhie COBPEMEHHbBIE NOPOACKUE TTPOONIEMBI
~ TESPPUTOPHUANLHEIE, TPAHCIIOPTHBIE, 3KONOIMYECKKE, IHEPTreTHIECKHUE.

MrupoBas NpakTHKa rpalOCTPOHTENLCTBA CBUUETENRCTBYET, YTO OXHUM
W3 Haubonee SPOPEKTHBHBIX MyTeR peilieHus TUX NpobneMm ABAALTCH KOM-
NICKCHOE OCBOEHHE HMOA3EMHOr0 NPOCTPAHCTBE, B KOTOPOM MOTYT pa3MelliaThCA
COOpYXEHHS Pa3sNA4YHOIO Ha3HAaYCHHS.

B nocnepdme pecATHNETHS pocT 00BEMOB M MacIITabOB MOAEMHOIO
CTPOMTENLCTBA HAOMIOHAeTcs ¥ B KpYHHBIX ropogax Poccun. CTpodres Kpyn-
HbIE NOA3EMHBLIC KOMIUIEKCH! Pa3siudHOro Ha3Ha4YeHUs, TPAHCHOPTHBIE U KOM-
MYHUKAUHMOHHBIC TOHHENH, NOJA3EMHEIC CTOSHKY B FapaxH, IPOH3BOACTBEHHEIS
M CKIIGACKHC NOMEHICHHS, PacTeT NPOTHKEHHOCTD TUHHYE METPONOAUTEHA.

BaxXHEHLIYIO POJIb B KOMILIEKCHOM OCBOSHHH MOA3EMHOIO NPOCTPAHCTRA
FOPOJOB UIPAIOT APXHUTEKTYPHBO-IUIAHMPOBOYHBIC PEIIEHUN MOA3EMHBIX 00BEK-
TOB. K HacToAmieMy BpEMEHH YKe B 3HAYUTENEHOH CTEeHH ONpeenHINUCE 00-
mue TpeboBaHMs K TOPOACKOMY NOA3eMHOMY CTPOMTENRCTBY. B wactHOCTH,
MPEeRNOYTUTENHHONR IPU3HaHa Takas ero GopmMa, OpY KOTOPOH HazeMHas 4 noj-
3eMHAs YacTH TOPOACKOM 3acCTPOMKHM COYETAIOTCA Ha OCHOBE [IPHUBIMIIOB MX
MAKCHMAJIBHOIO TOPU3OHTANBHOTO ¥ BEPTUKAIBHOIO OJOKUPOBAHUA.

CnoXHOCTL M BBICOKHH YPOBEHEL QTBETCTEEHHOCTH IOA3EMHBIX COOPYKEHUH,
3HAYMTEIBHOE BJIMSAHHUE MX BO3BCACHHUA B YCIOBHUIX TUIOTHOM IOPOACKOH 3a-
CTPOMKH Ha CYUIECTBYIOLIUE OKPYXaKoLue OOBEKTHI BEIABUTACT LeABIH psj Tpe-

D0oBaHK, KOTOpPbIC HEOOXOAUMO YUHUTHIBATH NPH NJIAHWPOBAHUH, POEKTHPORA-



Y ¥ CTPOMTENLCTBE 3THX coopyxeHHil. OCHOBHEIE U3 HEX CBOAATCA X Cie-
JYIOUIAM.

1) HeobxoauMocTs H3y4eHHS CTPOCHHUA H CBOHMCTB IPYHTOB Ha GoNpOIyIO
riy6uHy, paspabOTKM IpOTHO30B BO3MOXKHBIX H3MEHEHH# COCTOSAHMSA OKpY-
KaloNIero 'PYHTOBOIO MAacCHBA H 'HAPOreCiOrH4eCKUX YCIOBHH, a Takke 00-
CieIOBAHHA OCHOBaHWH OJIM3PacHONOXEHHOH 3aCTPOMKH, INPEAOHNPEAEIAIOT
3HaUHTENPHOE YBEIHUEHHE IUIOaAHd, o0bpeMa H JETaNbHOCTH HIDKCHEPHO-
reONIOrHYECKAX HU3BICKAaHUH 110 CPaBHEHHK) C TpeOOBaHHMAMH ACHCTBYIOLIMX
HOPMATHBHLIX JOKYMEHTOB.

2) TipuMensieMule KOHCTPYKTHBHBIE PEILICHHMS ¥ TEXHOJNOIMH BO3BEJSHHS
NOI3EMHEBIX COOPYKEHMH JIOJKHAI oDecrieyMBaTh COXPAHHOCTh H HOpMAallbHBIE
YCIIOBHS IKCIUTYaTalldH OKPYXaIOMMX HA3EMHBIX H MOA3CMHBIX 00BEKTOB, 0CO-
OeHHO MaMATHHKOB HCTOPHH M apXUTeKTYphl. g peruecHHs 3TON 3aJa4M KeoO-
XOJHMO NPOBOAHTH MaTEMaTHYECKOEe MOJICITHPOBAHUE H3MEHEHHS HaPAKEHHO-
AehOpMHPOBAHHOTO COCTOAHUA I'PYHTOBOIO MacCUBa, BMemarouiero B cebs ca-
MO NOJ3eMHOE COOPYXEHHE, a TAKXKE OCHOBAHHA CYIICCTBYIOIIMX 3MaHHH, IO~
NaJaIKX B 30HY BIMAHUA HOBOIO CTPOUTENBCTHA.

3) Ilpu Bo3BeieHMM U PKCIUTYaTalMK MOA3EMHBIX COOPYXEHUE NIEPBOCTE-
NEHHOE 3HaYeHHe NpHoDpeTaeT UX 3allUTa OT IOA3EMHBIX BOJ, OCODEHHO NpH
HaJTHYHHA NMOMCINEHUH, rIe AOMKHO OmTh abCcomoTHO CyXo. 2T0 Tpebyer npH
NPOEeKTHPOBAaHUK pellaTh BOMPOCH! BOAONOHIKEHHA, JPCHHPOBAHHSA MPYHTOB H
YCTPOKMCTBA THAPONIONAIIHM.

4) Ilpu npoeKTHpoBaHHM MMOA3EMHBIX COOPYXCHHUH HEOOXOAMMO TAIOKE
NPOCKTUPOBATE IIPOBEACHHUE TIEOTEXHHUYECKOT0 MOHUTOPHHIA, CIOCOOHOro
0DEeCHeuHTh KaK KOHTPOIH B NPOLECCE BHITIONHEHHS MPHHATEIX TPOEKTHBIX pe-
WICHHUH, TAaK ¥ OMEPATHBHYIO KOPPEKTHPOBKY 3THX pemicHuit B ciiydae HeoOxo-
AAMOCTH.

K nacrosmemy BpEMEHH HAYUYHBIMH, MPOSKTHBIMH H CTPOHTEJLHBIMH Op-

TAHH3ALMAMY YKe HaKoIUleH 60JbLIOH OMBIT yCHEIHOH peanu3anyuH A3Xe ca-



MBIX CHOXHBLIX fIPOCKTOB NOAEMHOro crpourennscTsa. Co3naHnl HOBbIE MpO-
rPECCHBHBIE KOHCTPYKTHBHEIE H TEXHONOTHYECKHE PEUIEHHS MOA3ZEMHBIX 00b-
¢KTOB, B TOM YHCIE A4 3alMThl OKPYKalolleil 3acTpoilku, pazpaboTansl METO-
Abl pacyeTa W MHUCIEHHOrO MOAENHPOBAHHA NOBEACHHS BO3IBOAWMOTO MOI3EM-
HOro o0beKTa U HaXOHAIIHXCS B 30HE €ro BIMAHHS CYIUECTBYIOLHX OOBEKTOB,
METOAB! ¥ CPEACTBa MOHHTOpPHHra. [ NaBHbIi axiueHT npH paspaborke 1polie-
MBbl KOMILUIEKCHOTO OCBOCHUA IOA3EMHOI0O MPOCTPAHCTBA KPYIHBIX IOPOLOB
NPHXOAKTCH CErOAHs HA MOUCK NyTeH Haubonee UenecooOpazHOTro pasMeniCHUS
NOJA3EMHEBIX OOBEKTOB K Hanbonee palHOHANBHOIO HPUMEHEHHUA TeX METOROB H
CPEACTB HX BO3BEXEHHA, KoTophle Hapaboransl. [loaroMmy Ooneinoe 3nHaueHue
NpHOOpeTaeT HAYYHO-TEXHUYECKOE COIIPOBOXJIEHHE TOPOACKOTO MOJ3EMHOTIO
CTPOHMTENLCTBA, KOTOPOE B NOCHENHHE I'OABl CTaNO ONHOM H3 INIaBHBIX COCTaB-
NAIOWINX CUCTEMBI ofecneyenns ero 0e30NacHOCTH U HANEKHOCTH.

Hacrtosiuiee PyKOBOACTBO COAEPKHT peKOMEHJALMM 110 HCIIOAb30BaHHKIO
HOBEHIIMX OTEUECTBEHHBIX U 3apyOeKHBIX HOCTWXECHUHU B O0JACTH KOMILIEKC-
HOT'O OCBOCHHS ITOA3EMHOTO NMPOCTPAHCTBA KPYMHBIX ropoJoB. PYKOBOACTBO CO-

CTOHT K3 BOCBMH PA3NEIIOB.

HepBwiit pasaesn cogepxkuaT oOLMe NOI0KERHA N0 KOMILIEKCHOMY OCBOE-
HHIO TIOA3EMHOI'0 IPOCTPaHCTBA.

Bropoy paspen NocBALeH rPajoCTPOUTENbHBEIM OCHOBAM COBPEMEHHOIO
rOpPOZICKOro MOA3EMHOI'O CTPOUTENBCTBA H OTPAXAaeT OCHOBHBIC IIPUHLIMIIBL Pa3-
BUTUS CUCTEM [OPOACKUX NOM3IEMHEIX COOPYXEHHM W HX B3aUMOCBA3X B MHO-
FO@QYHKUHOHAILHBIX KOMITIEKCaX Pa3IMyHOro HazHavYeHus.

B TpetheM paszgene U3NoKeHb! 0COOEHHOCTH HHXEHEPHO-TEONOTHYECKUX
H TEODKOJIOTHYECKHX MIBICKAHWH IS TIPOCKTHUPOBAHMA H CTPONUTENRCTBA IIOA-
3EMHBIX COOPYXKECHHH.

B yeTsepToM M NSATOM pa3jfeliax pacCMOTPEHB! BOMPOCH! TIPUMEHEHUS U

BbIOOpa 3PPEKTHBHLIX METOJ0OB H TEXHOJOIHi CTPOHTEALCTBA MOJ3EMHBIX CO-



opyXeHHH, BO3BOAUMbLIX B OTKDBITBIX KOTJIOBAHAX H 3aKpHITHIM CriocoGoM, a
+aKKe H3JIOXEHBI OCHOBHBIC IPHHLUHNEI TPOEKTHPOBAHUA 3THX COOPYKEHHH.

JaiMTe NOA3EMHBIX COOPYXKEHMH OT MOA3EMHBIX BOJl NOCBAILEH NieCTOMN
pa3fiell, @ B CEIbMOM Pa3fieNe H3JNOKEHbl OCHOBHEIE TIPHHIMNE! 32UIMTHI CYIIIe-
CTBYIOLLEH OKpYXAIOINEH 3acCTPOWKHM NpPH yCTPOHCTBE MOJ3EMHBIX COOpYIKe-
HUH.

B BOCBMOM pa3zjielie paCCMOTPEHb! BONPOCH OPraHU3alHH NEOTEXHUYC-
CKOr0 ¥ MEDKEHEPHO-TeONOTHYECKOI0 MOHUTOPHHTIA MPH CTPOHTENHCTBE H IKC-
UTyaTaUMH HOA3EMHBIX COOPYIKEHHUH.

BcnoMorarensHsle MaTepHalibl NpUBEACHB! B METhipeX NPHIOKEHHAX K

OCHOBHBIM pazjeniaM PyKOBOACTBaA.



1. OcHoBHbLIC HOJOXKECHUS

{.1. Hacrosuiee PyxoBOACTBO pacHpoCTpaHsercs Ha TOPOACKHE
noj3eMHble M 3ariyOieHHbie (Hanee IJIs KpaTKOCTH MOJ3EMHBIE) COOpYXEHUS,
BO3BOJMMBIE OTKPLITHIM CIOCOOOM (B KOTIOBaHAaX) M 3AKPBITHIM CIOCOOOM
(MOA3eMHON NPOXOAKOH): NOA3EMHbBIE KOMIUIEKCH MHOTOIENIEBOTO HasHA4ECHAA,
OJ3eMHbIE rapakdH ¥ aBTOCTOSAHKHM, KOMMYHHKaUHOHHBIC TOHHEIH, NOJ3¢MHbIC
MEeUIeXOAHLIE NEPEXORLl U AP.

PykoBOACTBO B 4acTH pas3fienoB 3-8 He paCnpOCTpaHAeTCA Ha TOHHENH
METPONOJIMTEHA H aBTOTPAHCIIOPTHHIE TOHHEIH.

1.2. OcBoeHye NMON3IEMHOrO NMPOCTPAHCTBA FOPOLOB AOJKHO OCYINECTB-

JNSITBECA 110 €AMHOMY I'PaIOCTPOUTENLHOMY NNaHy, YBA3AHHOMY C MeHEpAILHBIM

OAAHOM PA3BATUA I"OPOLA.

1.3. TloasemHBie coopyxeHus HeoOXOIMMO NPOSKTHPOBAaTh HA OCHOBE
NPHMCHEHUS NOCTHKEHHH HOA3EMHON apXUTEKTYPhl C HCMONB30BaHUEM MHOIO-
00pasHEIX COBEMHO-MNTAHUPOBOYHLIX U KOHCTPYKTUBHLIX PEUICHUH, COBPEMEH-
HBIX CTPOHTENEHBIX TEXHOJIOTMH H METEPHAJIOB.

1.4. Ilpu pasMelieHHUM NOA3ZEMHBIX COOPYXXECHUH, 0O0OCHOBAHHHU M BEiOOpE
TEXHUYSCKMX pemeHMli ¥ TeXHOJOIMM NpouspoicTsa paboT Aomken npume-
HATBECSY KOMIUIEKCHBIR ITOAXOJ, COCTOSIIMA B COBMECTHOM PacCMOTpPEHHH TPEX
COCTaRIAIOUINX: TIEPBAag — HAIEMHAA H4CTh FOPOAA CO 3/ITAHUSIMM, IOPOTaMM,
HIDKEHEepHOW MHOPPpaCTPYKTYpO#, BOAHOH Cpenoil; BTOpas — NoA3eMHas 4acTsb
ropoza, BKIHYAIoasi TOHHENIH H CTaHUUH MeTPONOJIMTEHa, aBTOTPaHCIIOPTHEIE
TOHHEM, NOAZEMHbIC OOBEKTH JIHO00T0 HAZHAYCHHS, IMOA3CMHbBIE KOMMYHMKa-
LIMH M Ap.; TPEThs — HHXXEHEPHO-IEONOrNYecKas cpejia. JTH TPH COCTaBJIAIOLIHE
NOJDKHBI YYUTBIBATECA B [IPOLECCAX NAHUPOBAHUSA, HHBECTHUPOBAHUSA, IPOCKTH-

POBaHMs, CTPOUTENILCTBA ¥ IKCIUTYyaTanuH OOLEKTOB, Pa3sMeEILiaeMbIX B NIOA3EM-

HOM fIPOCTPAHCTBE.
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1.5. Jins HCKMIOYEHUS HHXXCHEPHO-CTPOUTENLHOTO PHCKa HEOOXOMHMO

NAaHHPOBaTh MOA3EMHOE CTPOUTENBCTBO B 33BHCHMOCTH OT HMHXEHEDHO-
reoJOrH9ECKHX YCIOBHH TEPPHTOPUH ropola. B cOOTBETCTBHM ¢ 3THM AOMKHE!
ApeABABNATLCA CTPOTHE TpeboBaHug K ruiomaay, rnyOuHe U 00neMy BTOpXKe-

HHA B NOJ3EMHOE NPOCTPAHCTBO HA Pa3iH4YHBIX YYACTKAX, KOHCTPYKTHBHbBIM

pellieHIsIM H TEXHOIOTHAM NPOU3BOACTRA paborT.

1.6. MKEHEePHO-TEONOTHYECKHE HW3BbICKAHHSA /IS NPOEKTHPOBAaHUA H
CTPOMTENBCTBA NOA3EMHBIX COOPYXCHHH MOMKHE! BBINONHATHCA B COOTBETCT-
BUH C JIEHCTBYIOIIMMH HOPDMATHUBHBIMH NOKYMEHTAMM IO HHXCHCPHBIM H3bI-
CKAHMAM C y4YeTOM TpeDOBaHMIl, H3NOXEHHBIX B pa3ziene 3 Hactofmero Pyko-
BOACTBA.

Ocoboe BHUMaHHUE JOJDKHO ObITh YAENICHO MPOrH03y W3MEHEHHSN Hadallb-
HOIO TEOMEXaHHYECKOro COCTOSHHA IPYHTOBOIO MACCHBA M I'HApPOreosioruye-
CKHUX YCIOBUM MOJA BIWAHHUEM CTPOUTEABHEIX paboT O BO3BEACHHIO MOA3EMHO-
r'0 COOPYXEHHS, a TaKXe IIPOTrHO3Y BO3MOXKHOH aKTHBHM3AUHM ONACHLIX €00~
IMYeCKHX W HHIKEHEePHO-TeOJIOrM4yecKuX MpoleccoB (KapCcToBbIX, CYDPO3HOH-
HbIX, OIIOJI3HEBLIX U Ap.).

Jiis CHOXHBIX M OTBETCTBEHHBIX MOA3EMHBIX COODYXEeHHH WK BO3BOIHU-
MBIX B CJIOKHBIX HHXXEHEPHO-TEOJIOUYECKUX YCIOBHIX HEOOXOAUMO MNpexy-
CMarpHBaThb MOHHTOPUHT OTHACHIBHLIX KOMIIOHCHTOB I€OJIOTHYEeCKOH Cpeibl.

1.7. Texuuueckue pelreHus MOA3EMHBIX COOPYXeHHH JONXHBI 0GOCHO-
BLIBATLCS pacyeTaMu HanpsHKEHHO-ICPOPMUPOBAHHOIO COCTOAHHMSA HX KOHCT-
PYKUHH H BMEIHAXOIIEr0 MACCHBA I'PYHTA C NPHMBIKAIOLMMH 3IaHHAMH U CO-
OPYXCHHsSIMU.

1.8. KOHCTpYKTHBHBIC U TEXHONOTMYECKUE pPEeLICHHUs TIOA3EMHBIX COOPY-
KCHHH, BO3BOAMMEIX B YC/OBHAX TECHOM TFOPOACKOH 3aCTPOMKH, JOJKHEI
obecrneyusars COXPAHHOCTh OJIM3PACMONOKEHHBIX CYWECTBYIOUIMX COOpYXe-

H i
"M, 4711 Yero HeoOXoaMMO IpefyCMaTpHBaTh:
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- HCCNIeAOBaHUE BAMAHMA HOBOI'O CTPOUTENBCTBA HA M3MEHEHHE HAIpA-
)KEHHO-ASPOPMHPOBAHHOIO COCTOAHHA TPYHTOBOIO MacCHBa M pewuMa NoJ-

3eMHbIX BOX;

- 0DcaenoBanHe OCHOBaHMH, QyHIaMEHTOB H KOHCTPYKUMH OKpYXafOLIHUX
COODYKEHUH,

- PacCUeTHHIM NPOrHO3 Acehopmarui COOPYXeHMH, NONAaAAIoMUX B 30HY
BIMSHUS NIOA3EMHOTO CIPONTENLCTBA;

- pa3paboTKy, NpH HEODXOQUMOCTH, 3aIUUTHHIX MEPONIPUATHHM;

- OpraHH3al#Io M'COTEXHUYECKOTO MOKUTOPHHTA.

[ipn MpoeKTUPOBAHHH NOA3EMHBIX COOPYXXEHMH HNOMXKHBI OBITH TaKXKe
NPEAYCMOTPEHBl HHXCHEPHBIE MEpPOUpHATHA, OOecnedHBarollde 3KOJOoruye-
CKYIO 3aUIUTY ApWIeraiomed TeppUTOPHH OT NMOATOINICHUS, 3arpi3HeHUs NoJ-
3€MHBIX BOA U IIp.

1.9. [Ins BeonHeHud pabot no obcnenoBaHNI0 OCHOBAHUH H KORCTPYK-
IHH CYIIECTBYIOIHHUX COOPYIKESHHH, TONaJatOIHX B 30HY BIHAHHS CTPOHTENBCT-
Ba MOA3EMHOIO COOPYXEHHS, COCTABJICHHA PACHETHBLIX HPOTHO30B JOIOJIHH-
TeNbHEX AedopMatiid 3TUX COOPYKEBHH M Aif OPraHKM3a|dM NeOTeXHUYESCKOTO
MOHMTOPHHIA CleRyeT NPURICKATH ClieMaiN3HPOBAaHHbBIC OPraHU3aLKH.

1.10. IlpH npoekTupoBaHKWH TOA3EMHBIX COOPYXCHMH CleAYeT YYUTHI-
BaTh YPOBEHbL HX OTBETCTBEHHOCTH U OTBETCTBEHHOCTH COOPYXEHHH, Ha KOTO-
pble MOXKET OKa3biBaTh BIMAHUE NOA3EMHOE CTPOHUTENBCTBO.

Ecnu BAHSHHUE NPOEKTHPYEMOTO IMOA3EMHOI0 COODYXXEHHS pPacllpocTpa-
HfeTCqd Ha 00BeKThl D0ee BHICOKOIO YPOBHS OTBETCTBEHHOCTH, TO YPOBEHE OT-
BETCTBEHHOCTH IPOEKTHPYEMOIO COOPY)XKEHHA JOKEeH OBITh NOBRILIEH [0
YPOBHS OTBETCTBEHHOCTH ITUX OOBEKTOB.

1.11. OcHoBHBIE TEXHHYECKHE PEUICHHS, IPHHUMAEMBIE NPH [TPOEKTHPO-
BaHMM NOA3EMHBIX COOPYXXCHMH (pacnofiokeHHe B IUIaHe ¥ no raybune, tvn M
dopMa CeUEeHHA, KOHCTPYKTHBHLIE PEIIEHUA HECYIIMX KOHCTPYKUUA ¥ dyHIa-

MEHTOB, CIIOCO0 3aLMTH OT MOA3EMHLIX BOA M Ap.), AOJHKHBI 000CHOBLIBATHCR
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nyTeM CPaBHEHHS TEXHHKO-3KOHOMHYECKHX noKasareled padiuyHbIX BapHaH-
10B NIPOEKTHBIX PEUICHHH € YyYETOM 3aTPaT HAa CTPOHUTEALCTBO M IKCIUTYaTallHIO

COOPYKEHHS.

1.12. [lpu BO3BEACHHMH NOA3EMHBIX COOPYXECHUH KEOOXOAUMO NMPUMEHATE
repefioBble TEXHONOTHH H MeTO/Ibl paboT, obecneynBaloIHe MMPOKOE UCTIOND-
30BaHUE COBPEMEHHEIX MAIUHH H MEXaHH3MOB, POCT NPOU3BOIUTENBEHOCTH TPY-
1a ¥ G1aronpUATHBIC YCIIOBHA paboTsl.

1.13. BHepenue niepeAOBhIX TEXHHYECKHX PELICHUH B HOBOW TEXHHUKH B
CHOXHEIX YCIOBUAX rOPOACKOro NOA3EMHOI0 CTPOHTENLCTBA, HE OTPAXKEHHBIX B
ACHCTBYIOMMNX HOPMATHBHLIX AOKYMEHTAX, MOXET BBIIIONHATLCA NNEePBOHAYAIIL-
HO B 3KCIIEPUMEHTAJIBHOM IIOpPAAKE TMpPH COOTBETCTBYIOUIEM HAay4HO-
TEXHHYECKOM CONPOBOXIAEHHH, COrTTACOBaHMH C HA30PHBIMM OpraHaMy M C no-
cHECAYIOIIEH, MpH HeoOXONHUMOCTH, KOPpPEKTYWPOBKOH IPOEKTHON AOKyMeHTa-
ITHH.

1.14. Tlpy 1[pOeXTHPOBAHHM U BO3BEACHUM NOA3ICMHBIX COOPYXKCHUIMH
cnefyer codbmofaTs TpeOOBaHUA HOPMATHUBHBLIX JOKYMEHTOB [10 OpraHH3aliuu
CTPOMTENBHOTO I[TPOM3BOACTBA, OfecneuMBaTh COOMOLEHHME HpaBUl TEXHHKH
Oe30I1acCHOCTH, BBUIOJIHEHHMe TpeboBaHW MOXKApHOH 6e€30MacHOCTH, OXpaHbI
OKPYXAaOIICH CPElbl M CAHUTAPHBIX HOPM.

1.15. B npouecce crpourensctBa clieqyeT BBIIOAHATHL IPOU3BOJACTBEH-
HBIH KOHTPONb, NpeyCMOTPEHHBIA JEHCTBYIOIYMHY HOPMATHBHBIMH JOKYMEH-
TaMH, cobnonaTe OCHOBHEIE TpeOOBAHHsS ONEPAIMOHHOTO KOHTPONS KadecTsa

CTPOMTENBbHO-MOHTXHBX PaboT M NPOBOAWTE MOHHUTODHUHI CYIIECTBYIOILEH

3aCTPOHMKH W OKpYXaroulei Cpespi.
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2. OcHOBHbBIC NPHHIHNBI PA3BUTHH CHCTEM MOA3EMHBIX
COOPYKEHHIN H UX BIAUMOCBAIH B MHOTOQYHKUHOHAJBHDLIX
KOMILJIEKCaX PpAa3IMYHOr0 HA3HAYECHHS

2.1. OcHoBHbIC HPEANOCHIIKH H OrpaHAYECHUA KOMIUIEKCHOIO OCBOCHHSA
NoA3€MHOTO NPOCTPAHCTBA FOpPoAoOB

2.1.1. Ocpoenne noI3eMHOI0O IIPOCTPAHCTBA [I03BONACT PEIIAThH CHEAYIO-
I{Me 3371a9H IPafOCTPOMTEbCTBA:

- NpeJebHO KOMITAKTHO Pa3MellaTh 3JaHMs U COOpYXeHHA CaMOro pas-
JIMYHOTO HA3HAYeHHs B Haubonee HYXHBIX AMA ropojJa MecraX, B TOM 4HCIe B
YCNOBHAX KpAlHE CTECHECHHON 3aCTPOHKY;

- COBEPIIEHCTBOBATh TPAHCIOPTHOE OOCITYKHUBAHUE HACeIeHHA CO 3HATH-
TeABHBIM [MOBBIIIEHUEM CKOPOCTER coobnieHHA Onarofaps MCHONBE3IOBAHUIO
[IOA3EMHEIX PENBCOBBIX ITyTe#l (ANEKTPUQUUHAPCBAHHEIX XKEJIE3HBIX JOPOr, MeT-
PONONMTEHA TPAAWIMOHHOIO H HOBBIX MOMUMUKAUMMA, «CKOPOCTHOTO TPaM-
Basi» }, @ TaroKe Onaronaps opraHv3atyi Ha OTAENBHBIX YYacTKaX MarucTpaib-
HBIX YIHI 1 aBTOMOOHABHBIX IOPOT HEIPEPLIBHOIO ABHKCHHS;

- o0ecneywBaTh ONTHMANLHEIC YCIOBHS IS PA3BUTHE, SKCILIYaTAaIHY M
pEMOHTA TOPOACKMX HEDKEHEPHBIX CeTeH;

- peniaTs npobieMy HOCTOSHHOIO ¥ BPEMEHHOTO XPaHCHNSA HeNpepuIiBHO
BO3PACTAIOMHEIO NapKa JIETKOBLIX AaBTOMOOUIIEH U APYTHX BUIAOB TPAHCIIOPTA;

- oDecrnieynBaTy 3HAYHTENBHYIO IKOHOMHIO TOINMBHO-IHEPIETHUYECKHUX pecyp-
COB.

2.1.2. I'opoackoe noi3eMHOE CTPOUTENBECTBO CIOCOOCTBYET 0340pOBIIE-

HHIO MOPOACKOH CPeAbl: YMEHBUIAETCS 3arpA3HEHHOCTh BO3AYIIHOrO Dacceiisa,

CHUXAIOTCA YPOBHH LIYMOB W BHOpalluil, NOABIAETCHA BO3MOXHOCTh YBEAUYC-

HM TUIOWAJICH O3€NCHEHHBIX H O0BOAHEHHBIX TEPPUTOPUHL.
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2.1.3. B nepmyio ouepenp HenecooOpa3Ho pa3MeILaTh NOA 3eMIeH obbek-
151, B KOTOPHIX TEXHONOTHYECKUE MPOLECChl MONHOCTHIO aBTOMATH3HPOBAHbI M
repMeTH3HPOBaHb HIIU, Hao0OpOT, NPOCTL! U He TPeOYIOT OONBLIOIO KOJUYECT-
sa 06CITYXHBAIOLIEro NepcoHaa.

2.1.4. Tloa3zeMHbIe COOPYXEHNA HE HYXIAIOTCS B KaKuUX-NHOO pa3pbiBax
Mexmy coboif H B HYXHRIX AJs rOpofia MeCTax MOFYT PacnpOCTPaHATBHCA Ha
GonpLre maom@agd. Ha npocTpaHCTBEHHYIO OPraHM3aliKio IMOA3EMHBIX COOpY-
«eHH# MTOYTH HE OKA3bIBAET BIMAHHE pesbed, a Onaroxapsi CO3NaHHIO NOA3EM-
HBIX TPAHCHOPTHHIX H NEMEXOAHBIX NMyTEeH MOryT ObITh OOeclieueHBI caMsble
ynoOHbIe YCNOBUS JBHKECHHA C MHHHMAbHON BBICOTOH NepeMeentH no Bep-
THKAIIH.

2.1.5. Ilpu onpenelcHHH 30H Haubonee akKTHBHOrO TIOA3EMHOIO CTPOH-
TeALCTBA pelalolM (GaxTopoM HOMKHA ABMATHECS COLHaNbHas M TEXHHKO-
IKOHOMMYECKas 1eIecOo00pa3HOCTh HCHONB30RAHUA TEX WIH UHBIX YYaCTKOB H
30H ropoja.

2.1.6. TlpobnemMa Mcnons30BaHUS MOM3EMHOI0 HNPOCTPAHCTBA FOPONOB
HauboNee aKTyallbHa B MX HEHTPANBHBIX, Haubosee nocenaeMplx pamoHax, rae
npeo€naxaeT KanuTalIbHas OMOPHAasA H MCTOPHYECKH LICHHAA 3aCTPOMKa, a Tak-
K€ B pAiIMYHBIX CHEHHANM3HPOBAHHBIX HEHTpPaX H B OODIIECTBEHHO-
TPAHCIIOPTHERIX KoMimiekcax. IIpu 3ToM moa3eMHEIe COOpYXEHUs MOryT ObIThH
PacIONOXEeHR! NPAKTHYECKU [IOBCEMECTHO, B TOM YHCIE MOH 3HaHWAMH, YIH-
LHaMH H IUIOUIaN%MHU, a TaKXe 1o BOAON.

2.1.7. Ha xapaxTep ¥ MacmiTabsl CTPOHUTENLCTBA MTOA3EMHBIX COOPYKEHMIT
¥ MX KOHCTPYKTHMBHO-IUIAHUPOBOYHBIE pElUEHHSA 3HAYUTEAbHOE BIMSMHHE OKa-
3bIBACT COBOKYIHOCTb KOHKPETHBIX HMPUPOJHO-KIMMATHYECKUX M AHTPONOreH-
HBIX (aKTOpoB.

K npaponxo-kiuaMaTuyeckiM $aKkTOpaM OTHOCATCS TOKA3aATeNH Xapak-

Te
PHOTO TeMneparypHo-BIaXHOCTHOIO H BETPOBOTO PEXXUMA MECTHOCTH, OCO-
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OcHHOCTH penbeda, reoNorHy U MAAPOreonoruy, Hanyuye aksaroput 1 ap. K
aHTPONOTeHHbIM (aKTOpPaM OTHOCHUTCA BCE TO, YTO OBUIO paHee CO3AAHO B ropo-
Ie YeJIOBEKOM.

2.1.8. B KpynHeIX ropojax NOTEHUHANLHO BO3MOXHBI 3HAYHTENbHbIE
06BbeMEl NON3EMHOI0 CTPOUTENBCTBA. Hilike YPOBHA TOBEPXHOCTH 3EMITK MOXeT
OuiTh pazMemieso a0 70% ot obuiero obnema rapaxeii, go 80% cxiangos, 1o
50% apxuBoB ¥ Xpanwiuul, xo 30% npexnpastuit chepsl 0OCHYKHBAHMA K

APYTrHX Iy k0.
2.2. HoMeHRIaTYpPa FOPOACKMX NOA3EMHLIX COOPYKEHNH

2.2.1. IlepeuyeHr OCHOBHBIX BHJIOB rOpOaCKHX OOBEKTOB, IIOTEHUHANBHO
NPUNOAHBIX IR Pa3MEMICHHS HUIKE YPOBHSA MOBEPXHOCTH 3€MIIH, RKIIOYACT:

- MHKEHEPHO-TPAHCNIOPTHRIE COOPYXEHUS (QBTOTPAHCNIOPTHLIE U TieIe-
XOLHKIC TOHHENH,; IMTOA3EMHEIE YIaCTKM IMyTEH PejibCOBOIO TPAHCIIOPTA - METPO-
NOJIHTEeHa, MUHH-METPO, «CKOPOCTHOIO TpaMBas»; aBTOMOOHIBHbBIC CTOSHKH H
rapaxci; NOMENIEHUA aBTOOYCHEIX M KeNe3HOHOPOKHEIX BOK3AJI0B ¥ 1D, );

- IPEeATIPHATHS TOPIroBAM # OOIHECTREHHOTO NMUTAHKA (TOProOBLIE LIEHTPH!
W 3ajBl; MarasuHbl pasJHIHOrO Npoduis M KHOCKH, BCIIOMOTaTeNIbHEIE ITOME-
IEHHA Kade, CTONOBBIX, pECTOPAHOB H JAP.);

- aIMMHHCTPATHBHEAIE, 3PENUINHbIE H CIOPTUBHBIE coopyxeHus (koHde-

peHIl-3afbi, aPXUBLI, BBHICTABOYHBIC M KOHLEDPTHBIE 3a1bl, KHHOTEATPHI, CIIOP-

TUBHBIE 3aiIbl, IUI2BAaTEebHBLIE OacCeliHbl, KaTKH ¢ MCKYCCTBEHHBIM JIbJIOM H
Ap.);

- [IPEATIPUSTHS KOMMYHAIEHO-OBITOBOTO 00CIYKUBaHHUSA W CBA3H (aTebe
peMOHTa, XHMYUCTKH, Npayeynbie, OGHYU, NapuKMaxepcKmue, TIOYTOBBIC M Tele-

rpadHble OTHENAECHHS, aBTOMATHYECKHE TenedOHHbIEC CTAHIMM H IP.);
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- 00BEKTHI CKNAJACKONO X03aHCTRa (NPOLYKTOBBIC U NMPOMTOBapHbie CKJIa-

6l, OBOIIEXPAHAAIIA, XOJONAILHHKH, PE3EPBYapHI JUIA XKAKOCTEH H rasos,
cxnabl roprotue-CMa30YHBIX MaTepHaIOB ¥ JAP. );

- 00BEKTHI MPOMBINUIEHHOIO Ha3HAYEeHHA YU IHEPreTHKH, B KOTOPEIX He-
o6x0aMMa TIATENbHAsA 3ALIMTA OT NbINH, BHOpalUuii, nepenanos TemMneparyp M
ApYTHX BHEUIHHX BO3CHCTBUH;

- COOPYXEHHUA U CETH HHXEHepHoro 0bopyaoBaHus (CeTd BOAOIPOBOJA U
KaHaNW3alMH, 3JEKTPOCHabXeHHd M ra3oCHaOXEHHA, TENIOBBIC CETH, KOTEIb-
Hble, HACOCHBIE CTAHUMM H  pe3epByaphl, 00IHE IMPOXOAHBIE KOJUIEKTOPHI,
tpancOpMATOPHBIE CTAHIMH, rA30pacpeieITe/IbHbIe CTAHUHKH U JD.).

2.2.2. 1Ton3eMHBIE COOPYKEHUA H UX KOMILIEKCH B 3aBHCHMOCTH OT Ha-
3HaYEHHsA, CBA3ed C  OKPYXaOIIeH 3acTpOMKOH W apXWTeKTypHO-

NPOCTPEGHCTBEHHOM (QOpPMBI  MOTYT OBITH NOJApa3feeHbl CIEAYIOUHM 00pa-

30M:

- MOHOQYHKLIHOHAIBHBIE 1 MHOIOQYHKUMOHANBHEIE;

- pacrojioXeHHbie OTIAEABHO ¥ BCTPOeHHbIE WIH MPHCTPOEHHbIE K 3MaHM-
M H COOPYXKEHHAM;

- MEJKOro {Ha OTMETKax N0 -15 M OT YpOBHSA HOBEPXHOCTHU 3€MJIH) H TITYy-

Ookoro (Hmxke -15 M) 3a10)KEHHA.

- OMHOYPOBHEBEIE 1 MHOTOYPOBHEBBIE.

2.3. 'papocrpourtebHble OCHOBBL
HOA3EMHOr0 CTPOUTENLCTBA B KPYNHBIX Iropoaax

2.3.1. KomiiekcHO® HCHONb30RAHUE MOA3EMHOr0 CTPOUTENECTRBA HeODXO0-
AUMO  oCywecTRNIATE BO Boex GbyHKUMOHANIBHBIX 30HaX FOpoaoB. CTeNneHb ¥ Xa-

a 7 z
PAK1€P OCBOEHHUS 110436 MHOTO IPOCTPAHCTBA TOH MIIM HHOHM TEPPHUTOPHH I'opoia

“ICAYeT nudbepeHImMpoBaTS:
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- 710 PACIOIOXKEHHIO € B IJIaHe TOpoAa, MO PyHKUMOHANLHOMY Ha3Haye-
HUIO €€ PA3NTUYHBIX 30H H LEHHOCTH 3eMIIK;

— T10 XapaxKTepy 3aCTPOMKHU (ILNOTHOCTH XKHUJIbS U APYTroH HEABHXAMOCTH,
CTEHEHH €€ AMOPTH3AUMH, @ TAKOKE aPXUTEKTYPHO-XYAOKECTBEHHOH B KYIIBTYp-
HO-HCTOPHIECKOH HEHHOCTH);

- 110 YPOBHIO Pa3BUTHUA MOPOACKOr0 YRMYHOIO ¥ BHEYJIHYHOIO TPaHCIOp-
14,

- 10 00ecneYeHHOCTH NPEANPUATUAMHE KYJIbTYPHRO-OBITOBOIO OOCHyXHBa-

HHSA,

- TIO COBOKYNHOCTH MNPHPOAHO-KIMMATHYECKMX M  HHXKEHEPHO-
FeQIIOrHYeCKHUX YCIIOBHH.

2.3.2. IInanupoBaHue TIOA3EMHOTO CTPOMTENbCTBA HOJIDKHO OBITH TecHo
CBA3aHO ¢ IPAfOCTPOUATENIBEHBIM MaaHupoBaHueM. LIpy 3ToM MOXKHO YCIIOBHO
BLIIETUTE CACAYIOIHE OCHOBHBIE IPYTIIHI ITOA3EMHAIX 00 BEKTOB:

— CIUIOCKOCTHBIE» (O0BEKTH! H MX KOMILIEKCHI, PAaCHPOCTPAaHEHHEBIE Ha OT-
HeNnbHBIE YYACTKH I'OPOJCKHX TEDPUTOPHH);

— «UIMHEeWHbIe» (NPOTHKEHHbIE 00BEKTH ¥ HX KOMILIEKCH], HAlPUMED, Ma-

THCTpANBHRIE CETH H COOPYXEHUA BOAOCHaOXeHHN, 3IHeprocHabxeHws,

razocHadXKeHys, CBA3M U Ap.);
— «TOYEHbIC» (OTHOCUTENBHO KOMIIAKTHRIE OOBEKTHl H HX KOMILICKCHI).
2.3.3. OcHoBHOM 30HOY KOMIUIEKCHOIO HCIIONB30BAHMA ITOA3EMHOI0 Ipo-

CTPAHCTBA rOpoJa sBIAETCH 30Ha I'OPOACKOro LEHTpa M Apyrue, Haubosee Io-

celjaeMbie YacTH Mopoja.

OOmye NPUHUHUITEL FOPHIOHTANBHOIO 30HMPOBAHUA [OA3EMHOIO IPO-
CTPaHCTBA UEHTPa ropolia MOryT OBITh OlIpeAeNICHbI CIEAYIOIHM 00pa3oM:

~ B fApe UEHTPANLHOM 4acTy ropoja, ¢ ero BHICOKOH KOHIeHTpauueH
JAHEBHOT'O HACENCHHA M TPAHCMOPTA, NOA3EMHOE NPOCTPaHCTBO 0bBeKTOB Mac-
COBOrO MOCCIICHNA 11e1eCO00Pa3Ho UCIIONB30BATh IIPEUMYIECTBEHHO A1 pad-

MeUIEHHS COOPYKEHHH TPaHCHOPTHOrO Ha3sHauyeHHd, a MNOA3eMHOe MpOoCTPaHCT”
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g0 APYTHX 3fJAHMH H Y4ACTKOB MEXAY HHUMH — JUIS TeXHOJIOTHYECKHX, CKnajl-
ckMX H BCIIOMOTaTENbHbIX IOMELeHHUH, OOBEKTOB KYJIBTYPHO-OLITOBOro 00-
c;[y)KHBaHHH K AP.;

— Ha mnepHpepud UEHTPAIbLHOH 4acTH IOpoAa, B 30HAX KOHICHTpauMu
qelieXOZHbIX ¥ TPAHCHOPTHRIX MOTOKOB, [eNecoo0pa3Ho co3faHdue MHOTo-
dy HKLIHOHATBHBIX 00111eCTBEHHO-TPAHCIIOPTHBIX KOMILIEKCOB, BKJIIOYAIOIHX B
cebs IepeCaiOYHEIE Y3ibl, FTADKH K CTOSHKH JIETKOBBIX aBTOMOOHIIEH, a TaKkke
IpeANpHATHS KYJABTYPHO-OBITOBOTO OOCIIYyXXHBaHHs, NIPEAIIPHATHA TOProBId H
oOMEeCTBEHHOIO ITHTAHMA.

2.3.4. Tlon3emMHoe IPOCTPAHCTBO B CEAMTEOHBIX 30HAX wHenecoobpasHo
HCIOMB30BATH Ui KOMILIEKCHOIO pPa3sMEIUSHHs B HEM aBTOCTOSHOK M rapaxei,
HeGONMBIINX MPERIPUATHI TOPrOBIH, OOIECTBEHHONO MUTAHHA H KOMMYHalb-
HO-OBITOBOIO OOCHY)XHBAHUS, BCEX BUJOB NOACOOHBIX NOMEIUEHHH, "TOYeUHBbIX "
0OBEKTOB CHCTEMBI HHXXEHEPHOro 000pynoBaHMs, a TaOKe pPa3IMIHBIX KOM-
TUIEKCOB 3THX COOPYKEHHH.

2.3.5. OCHOBHOH NPHHLMIT UCIIONB30BAHUA MOI3EMHOI0O IPOCTPAHCTBA B
30HAX MAaCcCOBOH XWIOH 3aCTPOUKK — 3TO YCTPOUCTBO BOABANLHBIX (HOA3eM-
HBiX) d HOKONBHBIX (IONYIIOA3EMHBIX) MOMEIUEHHIA MO WHALIMHU U O0INeCTBEeH-
HbIMH 3JaHUSAMH, 3 B HEOOXOMUMBIX CAYYasiX — H I10J] HE3aCTPOSHHBIMH Y4aCT-
KamMH. 11pu 3TOM JUIs npeaBapUTENBLHAIX PACYETOB [LIOLIANM ITOA3EMHBIX TOME-
WEHHH MOKHO MpUHHUMaTh To 0,2 M7/Yelr. Ha Lenu TOPI'OBJIA H ORITOBOTO 00-
CITYXMBaHuA u 1o 0,1 M°/9esl. Ha UenH KyABTYPHO-NIPOCBETUTEABHBIX, 3PEIHII-
HbIX, CIOPTHBHBIX U APYTHX OPraHH3aLIMIA.

2.3.6. Mcnons3oBanKe NOJ3EMHOTO APOCTPAHCTBA NMPOMBILLIEHHBIX 30H

Y PanoHOB PEKOMEHIYETCA IS CHERYIOIUX MPOU3BOICTR:

- HE Romyckarompx Kakux-nubo BUOpaLMid HeCyIMX M OrpaxAaarouiux
KOHCTPY KMiA;

" TPEOYIOIMX HANHYMSA CTAGHIIBHOTO MHUKPOKITUMATA;

" TPEOYIOIMX MaKCHMATBHOH H30MHPOBAHHOCTH OT BHELHEH Cpejbl.
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[IpomMbiiinestbie 30HBI PEKOMEHAYETCA TAKKEe UCTIONH30BaTh IJIA PasMe.
INEHUA CKJIAZOB, B T.4. TpeOYIOWHX cTabUNBLROIO TEMIEpaTypHO~BAAXKHOCTHO
pexyMa, M OpraHHM3alHM HEeNpPephIBHONO ABHUXECHUS MOTOKOB NPOH3BOACTREH-

HBIX U3EMUN H IPY30B.

2.3.7. OcoeHue NOA3EMHOI0 NPOCTPaHCTBA NIPOMBHILICHHBIX 30H MOXer
OCYIIECTBIATLCA:

- OTAGJIBHO IS KQKAOro 00bekra (C nepereceHHeM NOJ 3€MITIO aBTOMa-
TH3UPOBAHHEIX ITPOM3BO/CTB, HOLCOOHEIX TOMEIEHHA H CKJIAZIOB);

- Ha OCHOBE MAKCVMANBHOrO ONOKHPOBAHMA WK MONHOTO KOONEPHpODa-
HHUA OTACIBHBIX O0BEKTOB.

2.3.8. B KOMMYHanpHO-CKIaCKHX 30HaX rOpoja B ITOJ36MHOM NPOCTPaK-
CTBE e)IeCO00Pa3HO pasMeliaTh PA3IMYHOIO POAA XPAHMIIUING, ASO METPOIIO-
JXTEHa, TpaMBalHbie Ierno, TposuieAOycHble U aBTOOYCHBIEC APKH, TapaXxH Ipy-
30BEIX M CTICHUANBHBIX aBTOMODIIICH.

[Ipy sTOM CHepyer Y4YHTHIBAThL BOIMOXKHOCTH pa3MElICHHUA OOLEKTOR
CKJIAICKOTO XO3AKCTBAa B OTPabOTaHHRIX MOPHBIX BhIpAOOTKaX UIAXT ¥ KapsepoB
110 5oObIYe H3BECTHSKOB, MAIICa, IECIAHKKOB, COIH M JIp.

2.3.9. B nog3eMHOM IPOCTPAHCTBE 30H NPHOBITHS K OTTIPARICHHA BHeLl-
HEro TPaHCIOoPTa PEKOMEHAYETCA pasMellleHHe BOK3AIGBE, [IEPECalOYHBIX Y3/0B
PAsTHIHOK CTENESHH CIOKHOCTH, rapaXell ¥ CTOSHOK ACTKOBLIX aABTOMOOUNCH K
Ap.-

2.3.10. TTlomzeMHO€e MpocTpaHCTBO 30H OTABIXE LEIeCO00PA3HO HCIIONB30-
BATh /UIA PAIMEINCHHUS TOHHENbHBIX YYAaCTKOB TPAHCNOPTHOM CETH [Opoja,
CTOAHOK JIEFKOBBIX aBTOMOOHNEH, HeOONbUIHX IpelipuaTHii cdepbl obCITy XKH-
BaHWA K JIp.

2.3.11. Heobxoanmas creneHp HCMONb30OBAHHUA MOI3EMHOTO HPOCTPAHCT-
Ba KaXJIOH KOHKPETHOH 30HBI HMJIM YYaCTKa OINpEAECNAeTCs Ha OCHOBE KOM-

TUIEKCHOI'O aHANK3a TCPPHUTOPHHE € YIETOM:

- PacnpeleNCHNd Ha TCPPUTOPHH FHEBHOI'O HACENCHHA H TpaHCIopTa,
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- pacyeTHBIX NMOKa3aTee# CHCTEMB o0Cny)XMBaHHUA, KAK HACCIICHHA Ca-
J0ro FOpOAia, TaK H TATOTEIOLMX K HEMY NPUTOPOAIOB;

. XapaKTepa CJIOXHUBUICHCA 3aCTPOKH, €¢ 3TAXHOCTH, CTCNEHH aMOpTH-
2a1[MH, 3 TAKXKE ec HCTOPHYECKOH H XYAOXKECTBEHHON LIEHHOCTU.

- XapaKTepa [MPOCKTHPYEMOM Ha3eMHOMN 3aCTPOHKH, @ TaKXKE IPHPOAHO-
KTHMATHYECKHUX YCJIOBHH.

1.3.12. TToMHMO OOIIMX NPHHIKMNOB rOPH3OHTANBHOTO 30HHPOBAHKS TTOX-
3eMHOTO [TPOCTPAHCTBA FOPOJIOB, BaXEH y4eT Haubonee OOUIMX NPUHIUIIOB €10
BepTHKAIHHOTO 30HHPOBaHMA. K MX THCITy OTHOCATCS CIIEAYIOMIHe:

— MAKCUMAJIBHOE MpUOMImKEHHe OCHOBHBIX YPOBHEN IMCIIEXOAHOro JBH-
JKEHHA K YPOBHIO NOBEPXHOCTH 3€MIIH (pacnojiokeHHe UX Ha OTMeTKax oT -4,00
10 -6,00 M; B 3THX X€ OTMETKax LenecooOpa3sHo pasMmelleHHe O0OBEKTOB «Io-
MYTHOrO» OOCIY)KHB2HHSA, B TOM YHMCIE aBTOCTOAHOK KPaTKORPEMEHHOIO Xpa-
HeHUA ¥ OCTAHOBOYHBIX IIYHKTOB MacCOBOr0 TPAHCIIOPTA);

— pasMenieHde HibKe YKa3aHHBIX BBIIIE OTMETOK (Ha oTMeTkax ot -6,00
A0 -15,00 M) aBTOTpaHCNIOPTHBLIX TOHHENEH M CTAHIIUNA METPO MENKOro 3ajloxe-
HHS;, B 3THX K€ OTMETKAX Heeccodpa3Ho pasMelleHHe pa3fiMyHBIX NOACOOHBIX
MOMEMEHUH M KPYNHBIX CKJIAACKHAX OOBEKTOB, @ TaKKe rapaxei, mpeaHasHa-
YCHHEIX JIIf IOCTOSHHOIO XpaHeHHs aBTOMOOMNCH H JAPYIr¥X TPaHCIOPTHBIX
CPencCTs;

— pasmemende Ha orMetkax ot -15,00 no -40,00 M u HMXe aBTOTpaHC-
[ODTHBIX TOHHENEH M cTaHNU{ METPOMONIMTEHA I'TyGOKOro 3aI0KEHHs, a TAKXKe
KPYNHBIX CKNazfoB, pe3epByapoB, MOPO3HIILHMKOB, XONOIHJIBHHKOB H IPYTIHX
00beKTOB Ge3 3HAYMTENBHOrO KOJMMUECTBA MOCETHTENEH W 00CYXHUBAIONIET O
HEPCoHana.

2.3.13. Pa3paboTka ocroBHBIX HAIIPaBIHECHHUHU KOMIUIEKCHOIO MCIONL30Ba-
A% NomsemHoro NPOCTpaHCTBA I'OPOJAOB AOJIKHA OCYIECTBAATECH Ha BCEX OC-

HOBY
PIX CTapusx TPafOCTPOHTENBHOIO NPOEKTHPOBAHUA:
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— TIPY COCTABNCHUH HJIM KOPPEeKTUPOBKE I eHepaNbHOro 1aHa Pa3sBHTHy
ropoaa,

~ MpH pa3pabOTKe NMPOEKTOB AeTalbHOH IUIAHUPOBKH M 3aCTPOHKH ropo-
Aa;

- ipy pa3paboTKe NPOEKTa 3aCTPONKH.

2.3.14. Ha craguu I'enepanbHOro riaga JomkHa pa3padbareiBaThes «Cxe.-
Ma UCMOJIL3OBAHHUA MOA3EMHOIO MPOCTPAHCTBA» C ONPENEICHHEM TEXHHYECKHY
KOPHJIOPOB, 30H H Y4aCTKOB AJIf BCEX BUAOB OCHOBHEIX MOA3EMHBIX COOPYXe-
HHUA TPAHCINIOPTA: METPOIONUTEHA, TOHHENBHBIX YYaCTKOB XeNE€3HBIX JOpOr
«CKOPOCTHOIO TpaMBas», ABTOTPAHCHIOPTHBIX TOHHENEH MENKOro ¥ riayOokoro
3ATI0KEHUA, TOHHEIICH MTEPCNEKTHBHRIX BU/IOB HACCHKHPCKOTO TPAHCIIOPTA.

B 3toil cxeMe oJKHBI ObITh YKAa32HBI Pa3MelIcHHE U NPOCTPAHCTBEHHAs
opraHM3anMs HauOoJiee BaXHBIX /UIA IopoAa O0DIIeCTBEHHO-TPaHCIIOPTHAIX
KOMIUTEKCOB H NEPECaOYHBIX Y3JI0B, 4 TAKXKE YYAaCTKOB M 30H, NpeAHa3HayeH-
HBIX ARS pa3sMeiieHys NOA3EMHBIX CTOAHOK U TapaxXeH, 3HAYUTEIbHBIX Ipynn
I'OPOJCKHUX HHKEHEPHBIX CETEH, CKIALCKIX H MOACOOHBIX COOPYKEHHUM.

2.3.15. Ha ctragun pa3paoTKu mpoexTa AETaNbHOHU IIIaHHPOBKH H 3a-
CTPOHKH MOpojia AODKHDLI ONpeeIThc radapiThl COOTBETCTBYIOMMX O0HEKTOB
M HX KOMILIEKCOB, OCYIHECTRIIATHCA B3aHMOCOIIaCOBAHHOE pa3MeElieHue 00Bek-
TOB TPAIMIHOHHO HA3eMHOrO X IOJ3EMHOI0 CTPOUTENHCTBA, ONPENENATHCA
CTQJIMHHOCTh OCBOCHMS OTACIBHBIX y4acTkoB. Ilpu 3TtoM B apomnonHeHHe K
OOBIYHEIM [IPOCKTHEIM MaTepuajiaM MoxeTr paspabateiBatibcad «IIpoexT KOM-
IUICKCHOTO OCBOEHHMS NOA3EMHOI0 NPOCTPAHCTBA», ABJAIOLIMMCS OCHOBOM Jif
IIPOEKTHPOBAHUA OTHEABHBIX COOPYKCHH H UX KOMILIEKCOR.

2.3.16. Ana poctmxedds #auOonsulero cyMmMapHoro (couunansgoro, rpa-
HOCTPOHTENBHOIO H S9KOHOMMYECKOT0) 3QdekTa OT NOJ3EMHOI0 CTPOUTE/bCTEY
HeOOXORMMO COTrNacOBHIBaTh PA3BHTHE MOA3EMHEIX COOPYKEHHM B HX KOMIUIEK-
COB B MaciuTabax BCEro ropojia nyteM paboTki «CxeM KOMIIJIEKCHOTO HCTIoAb”

30BaHHA MOX3EMHOI0 NMPOCTPaHCTBa». JIns oneHKH 3QdexTHBHOCTH pa3iBdHbX
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3apHAHTOB KOMILIEKCHOTO HCII0I530BaHHA FOPOACKOrO MOA3EMHOTO NPOCTPaH-
cr8a HEOOXOMMMO MPOBOJUTE MHOTOBAPHAHTHOE IPOEKTHPOBAHHE C UCIIOIE30-
paHHEM MHOTOKDHTEPHANBHBIX OLEHOK a1bTEPHATHBHBIX pEUIEHHH, KOTOpbIE
OMKHBI YHUTBIBATD!

- XapaKkTep CYLIECTBYIOLICH H NPOEKTHPYEMOH 3aCTPOHKH;

- apXMTEKTYPHO-CTHIIEBBIE XapaKTEPUCTHKH 3MAHUH,

- 0cOOEHHOCTH KOHCTPYKTHBHBIX CXeM IMPOEKTHPYEMbBIX MOA3EMHLIX CO-
opyeHuil ¥ TEXHOTIOTHH TPOH3BOACTB2 PaboT 110 UX pealH3aluy;

-~ CTPOHUTECIbHBIC K SKCILIYATAITHOHHLIC 34TPATHI H HX COOTHOIHEHUC.

2.4. MHOrobyHKUHOHANbLHbIE HOJ3eMHBbIE 00BEKTHI H HX KOMILIEKCh]

2.4.1. TlogzeMHBIMH KOMITTEKCAMH Ha3BIBAIOTCH IPYIHIbl 0OREeKTOB, 00nhe-
NMUHEHHBIX MPOCTPAHCTBEHHO B OJIHO ENI0€ H UMEIOIIUX O0I1Iy0 HHPPACTpYyK-
Typy. Pasznuuaror MOHOQYHKIMOHAIbHBIE ¥ MHOI'O(QYHKIHOHAIbHbIE KOMILIEK-
cbl. MoHOQYHKUMOHAILHEIE KOMIUIEKCH 00BENMHAIOT B cebe QYHKIMOHANBLHO
cBsi3aHHBle 00BeKThl. OCHOBOM Mg (OpPMHPOBAHHA MHOTOQYHKIMOHAIBHBIX

KOMILIEKCOB, B COCTaB KOTOPBIX BXOAAT (PYHKIHMOHANLHO HE CBA3AHHBIE MEXTY

COOOH O0OBEKTHI, ABIAETCA TEXHHUKO-3KOHOMHYECKas wuenecoobpasHoCTh HX
YBSZKH.

2.4.2. Cnenuduka xaxIoro MHTEMPHPYEMOIO B CYILECTBYIOLUIYIO 3a-
CTPOMKY HOBOTO MOA3EMHOro 00BeKTa, KaK NPABHIIO, HE OTAEMMA OT Y4eTa ero

MECTa B ropoxe ¥ OT ero peajsHOro OKpyxeHusa. HeoGxomuMmocTs co3paHus

MHOTOQYHKIMOHAIBHBIX TIOA3EMHBIX KOMIUIEKCOB dallle BO3HHKAET B IIeH-
TPATBHLIX paiioHax OONBIIMX TOPOAOB, KOTOPHIE ABNAIOTCA Haubonee MIOTHO
S8CTPOCHHEIMK M HauGosee NOCeIlaeMbIMH. [IpumepaMu TakUX KOMILJIEKCOB B
I Mockee sensiores TPK «Oxornslii psiny va Manesxsoii mromwagu» (puc. 2.1)

H i
MHOTOYHKIIHOHANBHBIN Ha3eMHO-TIO3EMHBLE KOMIUIEKe «Mockpa-CHTHY
(puc.2.2)
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2.4.3. MHoropyHknMoHaJXbHbIE TOJ3EMHBIC KOMIUJIEKCHI, BKITIOHakoNy,
Hapaxy ¢ NpeAnpuaATHAMHE chephl 0OCTyXUBaHMS, MNOA3EMHBIE IIEMIEX0I ke "
TPaHCTOPTHBIC KOMMYHHKALKH, B TOM HHCIIE X€E3HOAOPOXKHBIE CTaHlny |
CTaHIHH METPO, MOA3EMHBIE YJaCTKH CKOPOCTHBIX aBTOMAruCTpajieH, noxsey,.
Hble rapaXH, aBTOCTOAHKH H Ap., IEPCHEKTUBHbI TAKXKE NIPH CO3MAHHH OKpayy,
HBIX LEHTPOB KYJIbTYPHO-OBITOBOTO OOCIYKHBAHMs HaCeIEeHHUA, KaK Camoro p.
poda, Tax ¥ TATOTEIOUX K HEMY [IPHIOPOJOB,

2.4.4. B pailioHax BOK3aNOB ienecoo0pa3so co3fgaHue MHOTOMYHKimo.
HaJIbHBIX KOMIUIEKCOB € YCTPOHCTBOM MNPOCTOPHOH MOA3EMHOH INEHIEXOaHo)
30HKI, CBA3BIBAIOLIEH IEPpPOHEI BOK3a/la CO CTAHUUAMH METPONOIMTEHE, 001p.
IIMMH YHUBEPCAIBHBIMH Mara3MHaMH, OCTaHOBOYHBIMHM IYHKTaAMK Ha3eMHOrg
OOLIECTBEHHOIO TPaHCIOpTa, MOA3EMHBIMHM aBTOCTOSHKAMHU. Ilpu 3TOM peko-
MEHRIYETCH COBMEIICHME TIENIEXOAHBIX TOHHENEH, NOA3EMHBIX MOIXONHBIX KO-
PUIOPOB KENMe3HOJOPOXKHEIX BOK3AIOB H I0JA3eMHBIX BeCTHOWOIEH CTaHuui
METPO, KOTOpPBIE YaCcTO PACHONATAIOTCA HA OJHUX H TEX )Xe OTMETKaX.

2.4.5. ABTOTpaHCHOPTHBIE TOHHENIM BO MHOTUX ClAydasX TakXe IIeIeco-
00pa3HO BO3BOLMTH KaK 3JIEMEHTH 0oJjiee CHOXHBIX MHOTOQYHKIIMOHAJIBHBIX
KOMIUJIEKCOB, BKJIKOYAIOIIUX B Ce0S CTAHLMU METPO MEIKOro 3al0KEeHHS, MoJ-
3EMHEIE YUYBCTKH XKENe3HbIX JOPOr, APYIUe TPAHCTIOPTHLIE ¥ HHOTO HA3HAUCHNA
COOPY>KEHHA.

2.4.6. B KpymHBIX OOIIeCTBEHHBIX HAa3eMHO-TIOA3EMHBIX LienTpax BO/H3M
Y3MOBEIX CTAaHUMH METpo nenecoodpasHo nop oObeANHsIOmEeH HX IoUaIsio
NPOEKTUPOBATE MHOTOQPYHKUMOHAIbHEIE KOMIUIEKCHI, 00beIHHAIONTHE MArasH-
Hbl, PECTOPaHBl, AAMHHUCTPATUBHLIE NOMEIICHUA Pa3sNHYHBEIX (upM, a TaKKe
aBTOCTOSHKH OONBIIOH BMECTHMOCTH H rapaxH.

2.4.7. 31aHus8 Ha3eMHO-[IOJ3EMHBIX ODIECTBEHHBIX LIEHTPOR nenecood
pasHO MPOEKTHPOBATh C HECKOJBKAMHU TOA3EMHBIMA ypoBHAMH. HuxHuil MoK

3EMHBIH YPOBEHb MOIYT 3aHHMATh TPACCHl U CTAHLMHU METPOIOJIMTEHa, OTASH
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¢ y4acTKH KKENIEIHBIX JOPOT M CKOPOCTHBIX asToMarucrpanei. Bepxuui
H

ypOBeHb
MeTPO BX0A0B B BOK3aJlbl H newexXoaHbIX nepexonos, HCMOCPEACTBEHHO CBA-
3

MOXET TIpPEACTaBAATE cO0OH CUCTeMY B3aUMOCBSA3aHHBEIX BXOJOR B

;aHHBIX CO 3AAHUAMA U COOPYXKEHUAMN Ha3eMHOH 3aCTpOHAKH, a TaKXe Nnoj3eM-
(,(MH aBTOCTOSHKAMHU 1 FapaxaMHu.

7 4.8. B coBpeMEHHBIX ODUIECTBEHHO-TPRHCHOPTHMBX MNOA3EMHBIX KOM-
Texcax 1e1ecoobpasHo MCNONb30BaTh [PHHUMII B3AMMOCBA3aHHOIO H MHOIO-
gpyCHOTO Pa3MEIICHHS 00OBEKTOB Ha y4acTKaxX OrpPaHHYCHHBIX pazMepoB. Ilno-
cKU€ KpOBAM TaKMX KOMIUIEKCOB MOXKHO MCIIONB30BaTh AN CO3JaHMA (par-
MEHTOB 3eJIeHOH Ha3eMHOH 30HBI.

2.4.9. B MHOrOYpPOBHEBBIX NOA3EMHBIX OOMECTBEHHBIX KOMILIEKCAX Le-
eco0bpa3sHO CO3aHME 3arnyOneHHBIX "OTKPBITEIX ABOPOB", HA KOTOPBIE MOTYT
ObITH OPMEHTHPOBaHbI BUTPHHBI, BXOJibl B MarasHHkl ¥ pPeCTOPaHbl, a TaKxe
BXOHbl B MHOTOQUCIICHHbIE CITY XeOHbIe NOMEUICHUS.

2.4.10. B cnoxuBIIEXcs pafoHax KPYIHbLIX MOPOAOB KaK NP HOBOM BBI-
COTHOM CTPOHTENbLCTBE, TAK M NPH PEKOHCTPYKIIMH IIPAKTUYECKH BCErXa Uese-~
co00pa3Hbl MHOTOYPOBHEBBIE [10J3€MHbie KOMMYHAJILHBIE CIYXCOLI, pa3Meiiiae-
MBI B KOHTYPE 3aHHus, @ NP4 HeoOXOAMMOCTH ¥ HOJ ABOPOBBIMHU Y4ACTKaMH.

2.4.11. Tlpu cTpoMTENLCTBE MHOTOYPOBHEBBIX IOJ3EMHBIX KOMIIIEKCOB B

YCIOBHAX CIIOXWBUICHCA IUIOTHOM 3acCTpOiiKy, HCTOpHUYeCKHMH OOMMK paitoHa

CTPOHTENECTBA, KaK NPaBUAO, HOAKEH ObITh COXpaHEH.

2.3. HomemHbie coOpyseHHs YIHUHO-I0POKRONH H TPAHCHOPTHOI CeTH

2.5.1. Tlomsemuoe CTPOUTENHLCTBO COOPYXEHHHA YAHYHO-HOPOXKHON ¥
TPAHCTIOPTHOM CeTH nO3BONAET OPraHM30BaTh CKOPOCTHOE IBHXEHHE aBTO-
'PAHCMOPTa M OAHOBPEMEHHO NOBHICHTD GE30MACHOCTh JBHAKEHHS TEUIEXOMOB.

Orc :
YTCTBHC 3ajiepikeK aBTOMOOMIIGHOIO TPAHCMOPTa Hepel cBETOMOPaMH W
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B «npobKax» CHHXAaeT 3ATPaThl BPEMEHH Ha NEpeABHKEHHE 10 rOpoLaY, Crocof.
CTBYET CHHXEHMIO YPOBHEH TPAHCHODTHLIX HIYMOB, a TakKe YPOBHEH 3arpg.
HEHHOCTH BO3AYyLIHOro OacceliHa BBIXJMONHBEIMY ra3aMi aBTOMOOUCH.

2.5.2, OCHOBHBIM CpE/ICTBOM OpIaHM3alUMH CKOPOCTHOIO IBUXEHHS Ha.
3eMHOrO TPAHCNOpTa ABMAECTCA YCTPOHCTBO TPAHCHOPTHBIX M HEMIEXQRHL
TOHHENECH MEJIKON0 3aJI0XKEeHMA, 2 TaKKe aBTOTPAHCIIOPTHLIX TOHHENCH Triy6o.
KOTI'O 3aJJOXeHu.

2.5.3. O6uiMe NpUANHMNGI NPOCKIMPOBAHNS ABTOTPAHCIIOPTHLIX TOHHE )
B TOPOAaX CBOIATCSA K CHEHYIOMEMY:

~ BRIOOpY aBTOMODMIBHBIX Tpacc, Ha KOTOPBIX 1eleco0bpasHo yCTpoiict-
BO TOHHENEH;

- 0beciieYeHHIO OJIHOrO pa3lieficHHd B TOHHENAX BCTPEUHOIO MBHKEHHUS:

- HCKIIOYEHUIO CITASHUS B TOHHENAX BTOPOCTENEHHBIX [IOTOKOB C INas-
HBIMM ITOTOKAMH TPaBCIIOPTa.

2.5.4. CrpoUTenscTBO 3BTOTPAHCNOPTHLIX TOHHENEH Uenecootpa3Ho Ha
OTHACHBHBIX yHacTKax Haubonee 3arpyxeHHbpIX MArvcCTpanbHbIX YAKI{ W AOpor,
KaK CPEACTBO ITOBHIMICHHA MX NPOIYCKBOM ClOCOOBOCTH.

2.5.5. Ans ofecneyerns COXpARHOCTH HCTOPHYSCKOU 3aCTPOHKH TOPOAa
CEPOUTENLCTBO aBTOTPEHCIIOPTHOIO TOHHENA 49aCTO OKashiBAaCTCA €IMHCTBECHHO
BO3MOKHEIM PEIIEHUEM.

2.5,6. B ropolicKkux yCHOBHUSX MOIyT OLITH HCNOGIIR30BaHEB! aBTOTPaHC
NOPTHBIE TOHHEIH Ui ABYXCTOPOHHEr0 H OJHOCTOPOHHErO JIBHKCHHA. TOHHE:
JIH BTOPOFO THIA HO3BOJIOT «Pa3BeCTH» BCTPEYHBIE MOTOKM TPaHCHOPTE, &
TAKXKe Uelecoo0pazbt NpH HeoGxonuMocty obxoaa dyuAaMenToB KanuTaly:
HBIX COOpYXeHUH ¥ MOHYMEHTOB WM NPH HEOOXOZMUMOCTH ycTpoicTBa Che¥”
JOB MEXITY TOHHEIAMMU.

2.5.7. Pasnuunble THNLI TPaHCIOPTHBIX TOHHeNed MoryT Owith COCTAY
HBIMH 3JIeMEHTAMU Pa3BUTHIX B I1aHe MHOTOAPYCHBIX TPAHCTIOPTHBIX NEPECE”

" BIX
YEHYH H Y3J10B. HpH 3TOM HCIIOJIB30BAHHE ABYXBAPYCHBIX H MHGI‘OﬂpyCH
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Tpaﬂcnopmmx TOHHENEH, Ha KOKOOM YPOBHE KOTOPHIX ABHKEHME ABIACTCH Of~

HOCTOPOHHHM, TOBBIIACT 6e30MacHOCTDh ABHXCHMUAL.
[OpOJICKHE TOHHENH CTIEIHANBHBIX THIIOB MOFYT OBITE HCNOJIB30BAHKI IR
(IpeORO/EHHA BOXHBIX IIPErpaj.

2.5.8. ABTOTpAaHCNOPTHEIE TOHHENH MOIYT BXOAHTHL B COCTaB Oolee
cOKHBIX KOMILIEKCOB, BKJOYAIOMUX CTAHIWK METPO MENIKOT0 3aI0KESHHS, HKe-
ne3HONXOPOXHBIE IyTH  IPYTHE TPAHCIOPTHBIC COOPYXKEHHA.

7.5.9. Bo MHOIHX clyyasx pPAalUMOHAIBHLIMH OKa3hlBAlOTCA pelUcHHUA, B
KOTOPBIX aBTOTPaHCHOPTHBIE TOHHENM M 3CTaKaibl, CBS3aHHbie MEXAY cobol
cACTEMaMH CBE3AOB, ABNAIOTCA 3NEMEHTAMH €IHHOIO JOPOXHO-TPAHCIIOPTHOIO
KOMILIEKCA.

2.5.10. Jlns NnoBLIEHHA CKOPOCTH ABMXKEHUS 110 NOPOJY aBTOTPAHCIIOPT-
Hble TOHHENH H IOPYTHE JOpPOXXHO-TPAaHCHOPTHBIE COOPYXEeHHA AOIDKHBI Ipea-
CTAaBAATh COOOH enMHYIO LHEeROCTHYIO chcremy. IIpM 3TOM aBTOTPaHCIOPTHLIC
TOHHENH IITYOOKOIo 3aJI0KEHHS NPH  BBICOKOH, IO CPAaBHEHHIO C METPO, CTOHU-
MOCTH HX CTPOMTENLCTBA H OTHOCHTENIFHO HeOONBIIOH, 1O CPaBHERHIO C HHM,
NIPONYCKHOM CIIOCOOHOCTH B MACCOBOM MOPAZKE CTPOUTHCA HE MOTYT.

2.5.11. [lns opraHmusaign HEMpepHIBHOIO TPAHCIOPTHOTO ABHIKEHHI H
NOBRIMICHH 0e30MACHOCTH NBMIKCHUS MemeXonaos HeoOXoAUMO CO3aHHe CHC-
TCM TIOA3EMHBIX HEPEXOI0B.

2.5.12. Obmias NpOTsKEHAOCTh OTAENBHBIX OA3EMHbIX [IEPEXOXOB ONpe-
ACTACTCS. MPUHOR TIPOEIKMX YacTedk YIHIL ¥ AOPOT, 2 TAKKE YCIOBUSAMH Pas-
MCWCHUS IECTHHL, NAHAYCOB H APYTHMX 3J1EMEHTOB 3THX COOpYxeHuil. s co-
“PAICHHS CTPOMTEIILHOM JTHHBI [IEPEXONOB MX OOBIYHO TPACCHPYIOT HepreH-
ARKYISPHO RPORONBLHOM ocH nepecekaeMo# yJIMIBI WK Npoe3fa. B OTAeNbHBIX
CIYHasX MOKET BOIRMKATH HEOBXO0MMMOCTS TPACCHPOBAHKA [MOA3EMHBIX Iepe-

XOZI0RB 1y 7
OX OCTPBIM yriioM K ocu YAHIL MM B YCTPOMCTBE NIEPEXOAOB CIOXKHBIX
“OHQUIrypaywi;.
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2.5.13. B 3aBHCUMOCTH OT NPOCTPAHCTBEHHO-TLIAHHPOBOYHOR OpTany;,
LMK NOA3EMHBIE NEILEXOHbIE IEPEXOABI MOTYT OBITh PELlICHEI C HCNOML30Bay,,
€M CHERYIOUIHX CXEM:
— nuHelnbie ("KOpuAOpHLIE" ), OXHONPOJNETHBIE B MHOTONIPOAETHEIE,
-- pa3suThie B iiaHe T-, ¥-, H-, X- n O-00pa3usle;
— "3aJibHpIC", B TOM YHCJIE MHOrONPONETHHIC,

— KOMOHHHAPOBAHHLIX THIIOB.

2.5.14. TounenpHele NEEXOAHBIE NEPEXOABI, KaK OPABHIIO, AOKHEI ¢q.
BMELIATLCA ¢ OCTAHOBOYHBIMH ITYHKTAMHM OOIUECTBCHHOIO YIUYHOTIO TPaHCTIgp.
Ta, CpeAHee pacCTOSHHE MEXIY OCTaHOBKAMH KOTOPOro B MOPOIUCKUX YCIOBusy
He A0/DKHO Npesbimatk 300-400 M (B oTaenbBbIX cayyasx —~ S00 M.

[lonzemtibie nepexolbl pEKOMEHIAYETCS TAaKXKE COBMEIHATE C CHUCTEMo)
aBTOCTOSHOK ¥ rapaxe 0onpmod BMECTHMOCTH, & TalOKe ¢ APYTUMH 00BeKTa-
MM MacCOBOI'O TATOTCHMS.

2.5.15. B 30Hax XeJNe3HOAOPOXKHBLIX BOK3IOB pPaUHOHAILHG COBMELE-
HUe (ICHIEXOIHRBIX TOHHENEH ¢ TIOA3EMHBIMU MMOAXOAHBIMHU KOPHIODaMM ke-
AE3HONOPOXHBIX BOK3aN0OB U MOA3EMHLIME BEeCTHOIOMIMU CTAHUMHE MeTPo, Ko-
TOpPHIE 9aCTO pacnoyiaraiyIcs NPHUMEPHO B OJHMX H TeX XK€ Y3JIOBBIX ITyHKTaX
ropoZia H NpHONHM3NTE/BHO HAa OJHUX W TeX )Xe OTMeTKax. Pa3surhie B IUIAHE
NoA3EMHBIE NEPEXOBI MOTYT BKIIOYATh B cebsl pasmAYHEIe 00BEKTH cdhepht 00-
CIyXHMBaHHA (KMOCKM M MarasdHbl WITY4YHBIX TOBApOB, TeaTpanbHBIC Kac(hh
CTIpaBOYHEIE OIOPO, ON10KU TENePOHOB-aBTOMATORB U JP.).

2.5.16. IInst rOPOACKHX XKENSIHCAOPOKHBIX CTAHUME gacTo BMecTo HAL
3EMHBIX TIElIeXONHBIX MOCTOB HeNiecoobpaszHbl 10A3eMHBIe Nepexombl, 00eclt’
YHBAIOWME MEHBLIYIO BRICOTY BhIHYXJICHHBIX ITOABEMOB ¥ CITyCKOB.

2.5.17. o Mepe pocTa ¥ pa3BUTHA FOPOJOB, MOXET OKa3aThCA neneco0d”
Pa3HbIM MEPEXO OT CTPOUTENLCTBA CUCTEM OTHEIbHBIX [ICLIEeXOAHBIX ronHenth
K CO3JaHHIO B3aWMOCBA3aHHBIX NEUIEXOMHBIX YIHIl K 30H, T.e. LienblX rof3eN”

HbEX MEUIEXOXHBIX [TPOCTPAHCTB.
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2.6. ABToOMOOUIbLEDbIE CTORHKH H FAPAXH

1.6.1. PasmellleHHe MECT XPAaHEHHS NHYHAIX JIETKOBBIX aBTOMOOHUNEH He-
oGXOTHMO obecneydBaTh B 30HE HX MEIIEXONHOH AOCTYMHOCTH (MO CyInecT-
—— HOpMaTHBaM, B fipeaenax ao 500 M).

7.6.2. B 30Hax BBICOTHOH 3aCTPOHKH JODKHBI CTPOKTLCA NOA3IEMHBIE Ira-
paXH, HEMIOCPE[ICTBEHHO CBA3AHHLIE NOJ3EMHBIMU NEPEXONAMH W nudpTaMH ¢
souibM¥ 3faHHAMH U obmecTBeHHbIMM HeHTpamu. [Ipu stoM opranuzanus
xpaHeH!Hs aBTOMODIICH NOIDKHA OLITE TECHO CBAI3aHA C XaPAKTEPOM M 3TAXKHO-
CTHIO 32CTPOHKH.

2.6.3. JIna paiioHOB HOBOH KOMIUIEKCHOM JXXHNOH 3aCTpOHKH NEPCICKTUB-
Hel BCTPOCHHBIE TapaXk, Pa3MelaEMeIC B LOKOJBHBIX H MOA3EMHLIX JTaXax
MHOTO2TRXHEIX JOMOB (0CO0€HHO B 3JaHHAX, NOAHATHIX Ha KOJOHHAX), a TakKe
NMONYNOA3EMHEIE H TIOA3EMHBIE MapaXKH OA ABOPOBLIMU YHACTKaMH, ILIOIANS-
MH, CKBEpaMU U OyIpBapaMu. JTaXHOCTh TAKMX COOPYKEHHIT MOXET KonedaTh-
¢1 B WHPOKHX IpefieNiaX, a8 BMECTHMOCTb — OT HECKOJIBKHX COTeH AC HECKOIb-
KHMX THICSY aBTOMOOMIICHH.

2.6.4. B yCroBHAX HOBOM MaNO3TwKHOM IKUIOH 3acCTPOMKH rapaxH, B
TOM 4HCJIE NON3CMHEIS, JOJDKHBI ObITh IpeAyCMOTPEHBl TOJIBKO B 00IECTBEH-
HBIX [ieHTpax. [ToctogrHOE XXe XpaHeHue 0CHOBHOM MacChl aBTOMOOHIIEH B 3THX
YCNOBUAX MOMXHO OBITH 0OecreyeHO CHCTEMOM OTKPHITHIX aBTOCTOAHOK, MAK-
VHMAJIBHO NPUOIHMIXEHHEIX K JOMaM BiafesileB aBTOMOO e

2.6.5. INoazemusnie MHOFOYPOBHEBbIE apaXd U CTOSHKH, HECMOTPR Ha
bonee BBICOKYIO CTOMMOCTB HX CTPOHTENLCTBA, IO CPaBHEHMWIO C HAa3e€MHBIMH
WHOTOITXHEIMU rapaxcamu, HMeloT DAL NPEUMYINECTR, IMaBHLIM U3 KOTOPHIX
"RiteTcs BO3MOXHOCTE MX YCTPOHCTBA B T€X MeCTax, rie BooOIe HEJONMYCTHMO

KaKoe-n 1
MO0 HasemHoe cTpoMTeNHCTBO (Hanpumep, B pafionax nnouaneH, Oy e-
Ba
POB, ynuy, CKBCPOB M ap.).

31



2.6.6. MHoroapycHble noa3eMHble rapaXH-CTORHKH, COOpYKaemple o
yNHUAMH U MMCIOUIKE 110 TOPLAM ABE WaXThl CO CIMPANBHBIMU paMNiamy p,.
BbE3NA M Bhe3Za apToMoOnIe, MOTYT UMETL Manylo UIMpHHY, OTpaHKYeHRyy,
IWMPHHOH NMPOE3KeH YacTH YIIHNLE]L, TOJ KOTOPOH OHM COOPYIKEHBI,

2.6.7. llpn ananuse pa3snu4HbIX BapHaHTOB OPraHM3alMK HOCTOAHHOrY 4
BPEMEHHOIO MOAIEMHOIO XPaHEHUs NErKOBLIX aBTOMOOUNEH B MEpEeyNNoTHey.
HbIX TOPOACKHX U PAHOHHAIX LEHTPaAX AOJDKHEL BHIIIOTHATECA:

— OonpejeneHue (Ha OCHOBE paCYeTHOIO YPOBHA ABTOMOOHIN3ALNH) Hegb-
XOJIUMBIX pasMepoB COOTBETCTRYIOIUX YYaCTKOB;

— BbIOOp cmocoba opraHU3alMM XPaHEHUs aBTOMODHNEH: B OJHOM My
HECKOJIBKHX YPOBHSIX, B BH/JEC OTHENbHO PACHONOXKECHHBLIX HJIH BCTPOCHHLIX
(IPUCTPOEHHBIX) COOPYKCHHM;

— KOHTpOJIb YJAJEHHOCTH MECT XPAaHEHHUS ¢ HUCIONL30BAHNUEM KPHTEpHER
«HE ONMYKEY», YEM DTO HOIYCTHMO IO CAHUTAPHLIM HOPMAM, B «HE JaNLuie» 01
rapaxa A0 00CHYXHBAaeMOI0 BM 3/1aHUsA UNH JOMa Biafenbila apTOMOOWIS, YeM
3TO TAKKE ONPE/ICNEHO HOPMAaMH (JUd rapakell BTOpOIl NokasaTens He LOMKEH

npesbiiaTh SO0 M, a i1 aBTOCTOAHOK BpeMeHHoro xpadenua 150-200 m).
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3. Oco0CHHOCTH MHKECHEPHO-TE0JOTHUECKUX H
£0IK0JIOMHHCCKHX M3BbICKAHMH I MOA3EMHBIX COOPYKEHMHH

3.1. UKeHepHO-T€0NOrHYeCKHEe H3bICKAHUS

3 1.1. HHXeHepHO-TEOJIOTHYECKHE H3LICKAHUA I NPOCKTHPOBAHHA H
CTPOHTENBCTBA TON3CMHLIX COOPYXCHHH IOJXKHBI OOECHEYUTH KOMIUIEKCHOE
u3yueHHe HIKECHEPHO-TeONOrHYECKUX YCNOBHH NJIOLIAJIKH CTPOHTENbCTBA, a
rajoke TONydeHHe NaHHBIX Juis pa3paboTKi B Ciiydae HEOOXOAMMOCTH 3aluT-
HBIX MEPONPHATHH, 06€CTICYHBAIOIIMX COXPAHHOCTh OKPYKAIOILEH 33CTPOHKH.

3.1.2. UxeHepHO-TEOJOrMYEeCKHEe M3LICKAHHA JOJ/DKHEB! BBIIIOJHATHECS B
cootserctBuu ¢ Tpebosanuamu CHull 11-02-96 u CIT 11-105-97 (4. I-1Y) u
y4eTOM NIOJIOXKEHHH HACTOAINCTO pa3jcia.

Tlpu HazHaYeHUH cCOCTaBa B 00BEMa HIDKEHEPHO-TEONIOIHYECKHX H3BICKA-
HUii HEOOXOAMMO YHHTHIBATH YPOBECHE OTBETCTBEHHOCTH COOPYXKEHHUHM H CIOXK-
HOCTh HH)KEHEPHO-TEOJIOrMYECKHX YCIIOBHH.

3.1.3. Jlid nmoasemBbiX COOpYXeHHH | ypOBHA OTBETCTBEHHOCTH, a B
CIIOXKHBIX HHXXEHEPHO-TeOIOTHYECKUX YCOBUSAX, KAK IpaBuno, 4 Il yposHsa oT-
BETCTBEHHOCTH IS COCTABNCHMS TEXHHYECKOrO 3adaHusd H NPOrpaMMbl M3bl-
CKaHHH peKOMEHAyeTCs IMpPHBIEKATh CHENHATA3UPOBAHHLIE OPraHH3ALMHM IO
reoTexuvke. [IporpamMmy u3bickaHuil HEOGXOAMMO NMOABEPraTh TeOTEXHUYECKOMH

IKCOepTie,

3.14. B cocran UHXXEHEPHO-TCONIOIMYECKIX H3BICKAHHH HOJDKHBI BXO-
AHTh:

~ ¢bop, usyyeHue u 0606LIEHAE APXUBHEIX MATEPHAIOB H3LICKAHHIL;

— HCClIejoBauMe reoornIecKoro CTPOEHUS NIIOLIAJKH;

— B
bBABJICHU e FRIPOT€ONOrHIeCKoro pexnma, XuMUIEeCcKoro cocrasa nox-

3EMHLIX R
ONH QUILTPAUMOHHBIX XapaKTEPHCTHK [PYHTOB;

~ Noxj ’
CBBIC UCCeqOBaHuUS (PU3MKO-MEeXaHHUIECKHX CBOKCTB IPYHTOB;
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- naﬁOp&TﬂpH ble HCCAeOOBAHUA ¢H3HKO—M8X&HH‘IECKI{X CBOHCTR TPYH.
TOB;

— reodU3dYECKHE UCCICIOBAHHA;

— HCCJIENI0BAHHE OMACHBIX IEOJIOTHYECKHX H MHKCHEPHO-TEON0rHYeckyy
NPOLIECCOB H OUEHKA CTENECHH HHIKEHEPHO-TE0JIOrHYECKOI0 PHCKA COLMA by

¥ 3KOHOMHYECKHUX NOTEPD, OOYCHOBACHHBIX HX Pa3BUTHEM,;

— 0DCeloBaHKEe I'PYHTOB OCHOBAHUM CYIUECTBYIOIIMX 3JAHUM M Coopy.
KEHUH;

— COCTaRNeHHe NPOTHO3a H3IMECHEHUH MHXEHEPHO-TCONOTHYECKHX H Tuj.
POre€QIOrHIECKUX YCHOBHUA B CBA3H CO CTPOUTENIBCTBOM;

— Kamepalnbgas o0paboTka MaTepHaioB ¥ COCTaBIEHHE TEXHHYECKOro o1
yera (3aKMo4eHun ) 110 pe3ynbTaTaM H3LICKaHUH.

B HeoOXoHMbIX CAyYasX B COOTBETCTBHM C TEX3aA3HHUEM W TIPOrpaMmoil
H3BICKAHUY MOT'YT BRINOJHSATBECA ONBITEBIE PaboOThl, CTALMOHAPHBIE HAOMOxe-
HHA, @ TAKOKE MOHUTOPHUHI OTAEIbHBIX KOMIOHCHTOB I'€OJIOFHYECKOU Cpelibt
(cM. pasz. 8).

3.1.5. Ilpn uHXEeHEPHO-re0JIOrAvYecKX H3BLICKARUAX NS [IPOEKTHPOBa-
HHA NON3EMHBIX COOPYXEHHH B 3aBUCHMOCTH OT MX Ha3HAauYCHHS, YPCBHA OTBET-
CTBEHHOCTH, KOHCTPYKTHBHBIX 0COOEHHOCTEN H IIyOMHBI paclionoXeHus He-
00XORUMO BHIABIATE M H3YYaTh:

— TEKTOHUYECKHE CTPYKTYPbI, Pa3phiBHBIC U CKIIAAYATRIC HAPYIUCHHS,

~ JIPEBHHE 3PO3HOHHBIE JIOJIHHEI;

— [NyOHKY 3aJICralus CKanbHbIX IPYHTOB;

— HAIHYME B TOAMIC AUCHEPCHBIX TPYHTOB MPOCIOCB '[peumﬂoﬁaTbIX
CKAJbHEIX I'PYHTOB;

~ QXMIAeMble BOJOTPHTOKH B KOTJIOBaHBl U TIOA3EMHbIE BLIpabOTKH, BC”
AMYKHL] HATIOPa B FOPH30HTAX MOA3EMHBIX BOJ, HATHYME ¥ TOMIMHY BOAOYNO”

POB H UX YCTOHYUBOCTH [IPOTUB HPOPLIBA HANOPHEIX BO,
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_ yanuuMe M PaclpoCTPaHEHHE CIEUHQUYECKHX [PYHTOB K [PYHTOB,
uuplX K TPOABJIEHHIO TMIBIBYHHLIX, THKCOTPONHBIX M cybPO3OHHBIX
KN

<poficTB H BHOpOMON3YHECTH;

_ HanH4ue H MECTONOROKEHHE APYIrHX MOA3EMHBIX COODYKCHHMH: NHHHH
MeTPO, ronHenel, HHXEHEPHbIX KOMMYHHKAIHH, a Takke CTaphlX MO/BaJOB,
kONOALEB, TOJ3EMHBIX BEIPabOTOK, OYPOBBIX CKBAXKHH H IIp.;

— [MAHAMHYECKHE BO3ACHUCTBHA OT CYLIECTBYIOUHUX COOPYKEHUH.

3.1.6. JIna 3¢HEeKTUBHOrO pellicHHs 33Jaq TNOI3EMHOTO CTPOHMTENLCTBR
HeoGXOAMMO HHXEHEPHO-TEOIOTHIECKOE, NeOTCXHHYECKOEe, a TaKkKe 3KOJIOTH-
qecKoe paiiOHMPOBAHUE [OPOACKHX TEPPUTOPUA.

HeobxonuMo CO30aHHE M BecHHE eMHOH reoHHGpOpMalUHOHHONW CUCTe-
Mbl FEONIOrMYECKOH cpelbl I'OpOJOB B npefenax (akTHYeCKuX ayOHH 30H
B3aMMOHECHCTBHA €€ C ITOJI3EMHBIMU M Ha3eMHBIMH COOPYXCHUIMM, a TakXKe COo-
CTaBleHHE COOTBETCTBYIOIIETO KOMIUIEKTa KapT HH)XCHEPHO-T€ONIOrH4YeCcKoro,
PEORKOJIOFHUECKOTO ¥ TEOTEXHUYECKOIO PaliOHUPOBAHUA TEPPUTOPUN TOPONOB C
YYETOM 30H PA3IMYHON TEXHOMCHHOH HAaIpy3KH, BHIAQ, [UIOTHOCTH M AaBHOCTH
3aCTPOHKH, 30H aKTYAIHHOI'O H [IOTEHUHMAILHOIQ re0JOrH4YeCKOro, reOTeXHHYe-
CKOTO H MNeOIKOJIOIHYECKOTO PHCKOB.

3.1.7. Tlpn nmpoBemeHu# ropHBIX paGoT I CTPOHTENHCTBA JOKAJIBHBIX
HOA3EMHBIX COOPYXEHMH B KOTIOBaHaX ¢ HCIIONL30BaHMeM TIOCTOAHHBIX OIpa-
KIAOWKMX KOHCTPYKUHi («CTE€HA B TPyHTe», IIIYHT, CBaH Pa3HOro BHAA U Mp.)
AONONTHUTENbHEIE CKBXXHHBI OJDKHB! GBITH Pa3MELEHBl 110 KOHTYPY COOpYXe-
HH% € lnaroM pe Gonee 20 M.

HMuxenepro-reonoruyeckoe CTPOCHHE IUIOMAAKK JIOJDKHO OBITH U3Yy-
eHO K2 ry6umy He Menee 1, 9H, + 5 M, rne H. - rnybuHa 3anoXeHus 1oaoil-
BL[

Q v
P Ratome KOHCTPpYKUMH, HO He MeHee 10 M OT MOJOIUBE! OIpaXjar)-

IeA koye -
TPyKumn. Ha yxasannyio rnyOuHY HOJDKHO OBITh MPOHJEHO HE MEHee

30%
‘KBOXHH, HO He MeHee TPEX CKBAXKUH.
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3.1.8. Tlpn nNpoeKTHpOBaHMK  JOKAIBHBIX MOA3EMHBIX COOPYXKEHMi; p
KOTJIoBaHax €3 npUMeHeHHs OrpaXAaloLHUX KOHCTPYKUMA IMyOrHa CxBaxy;,
noskHa ObITh He Menee 1,5H, + 5 M, rne H, — rnybuHa KOTJIO0BaHa OT MIa8HUpg.
BOYHOH OTMETKH.

3.1.9. lpu crponTensCcTBe MOA3EMHOIO COOPYXEHNUs Ha CBAUHBIX $yijq.
MEHTaX MM KOMOMHMPOBAHHOM CBalHO-IUIMTHOM (QYHAaMEHTE IIIyOuHa .
XE€HEPHO-TEOIOTHYECKUX BRIPAOOTOK JOMKHA OBITE HE MCHEE 4eM Ha 5 M oy,
liie TIPOSKTHPYEMOH IIIyOHHEl 3aNOMEHMsS HWKHMX KOHHOB CBall NpPH psjpo-
BOM HX PacIlOJIOKEHMH M Harpy3kKax Ba KycT cBai Ao 3 MH # na 10 M Gonbine -
pY HATPY3Kax Ha KycT Oosee 3 MH K cBaiHbBIX HOJSX pasMepoM zo 10x1(
M. llpu cBaitibIX nomIX pazMepoM Gonee 10x10 M U npuMeHESHUH KOMOUHUpo-
BaHHLIX CBAMHO-TINMTHEIX QYHAAMEHTOB I'1yOHHa BRIpaOOTOK HOMKHA IPEBb-
IaTes NpearonaraeMoe 3ariiyolieHyue ¢Ba He MEHEEC 4eM Ha UIMPHHY CBaiHoro
TTOJIS WM IUIKMTEI, HO He MeHee yeM Ha |5 M.

3.1.10. Ilpu cTpouTensbCTBe 303HUI NOBLILUECHHOW ITAXHOCTH U BHICOT-
HBIX C TOA3eMHON YaCThIO Ha MNUTHOM QyHAaMeHTe NpU HarPy3Kax p Ha IHTY
ot 400 go 600 xlla rnybuna OypeHus Huxe rnyOHHBI €€ 3a7T0XKEeHHs TOJDKHA CO-
CTapiiATh HEe MEHee:!

- npy wHpuHe oMt B=10 M -~ (1,3-1,6) B ans xsagpaTHOHN TIIMTH A
(1,6-1,8) B - nns npAMOYTONBHOM ¢ COOTHOIIEHHUEM CTOPOH 1= 2;

- ipa mapuHe rmptel B=20 M - (1,0-1,2) B gnsA xsaaparHod [IUATH K
(1,2-1,4) B - 551 npAMOYTOABHOM C COOTHOINEHUEM CTOPOH = Z;

- IpA WIMpHHEE IUIHTE B=30 M ~ (0,9-1,05) B a1 KBajpaTHOH MIKATH K
(1,0-1,25) B -pns npAMOyronbHO# C COOTHOIIEHHEM CTOPOH ™ 2.

T pOMeXyTOYHBIX 3HaYeHuit B, p u | riy6usa GypeHus Ha3HadaeT"
10 HHTCPMOJALHUH.

3.1.11. [Tpy HAMHYHA HKKe yKasaHHbIX B . 3.1.9 1 3.1.10 rayOuH CHer

aHo"
eB creLHdUYECKHX IPYHTOB (PBIXJBIX MECKOB, cnabbiX FAMHMCTBIX, OPF

eiA”
MUHEPAIILHBIX H OPraHMYEeCKUX IPYHTOB U Jip.) Fy6HHa BepaGoTOK ONPEH
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. y4eTOM HeoOXOANMOCTH KX MPOXONKH H YCTAaHOBJICHHS MMyOHHBI 3ane-
aA 110 ICTHAAIOLMX TPYHTOB M ONpPeJeNeHH HX XapaKTePUCTHK.

3.1.12. PasMemeHHe HMHXKEHEPHO-TEOIOTMYECKUX BBIPAOOTOK MO Tpacce
uHefiHBIX TON3EMHEIX COOPYIKEHHH JOJDKHO OBITh HEPABHOMEPHBIM H OTBEYATS
saqaue BEIABNCHHS ocofeHHOCTEH moa3eMHO# reosornyeckod cpeasl. OHH
crymaioTca Ha y9acTKaxX CO'WICHEHHs Da3fNMYHLIX (OpM penbeda, CI0XKHOro
eQNOTHYECKOTO CTPOCHHS, PA3BUTHA ME0JIOTHYECKHX JIPOLIECCOB.

3 1.13. JIns MpOEeKTHPOBAHHA M CTPOMTENLCTBA MOA3EMHEIX TICPEXOMAOS,
cOOpYKaeMBIX OTKPHITBIM crocoboM, peKOMEHAYETCs pPacroNarath CKBAKHHEL
Ra paccTOsHMH 1O 30 M, @ YIPK CIIOXHOM FeONOrHYEckoM paspese OHO ONNHO
6p1T coxpatieHo 1o 10-15 m.

[ny6uHa MPOXOJKH CKBAXMH JOKHA TPHHAMATHECA B COOTBETCTBHE C
pekoMeHpanusaMu ma. 3.1.7 - 3.1.8.

3.1.14. Jlns mpoeKTHPOBaHHSA KOJUIEKTODOB pa3iiMYHOro Ha3HaYeHHA pac-
CTOSHAE MEXUTy CKBAXHMHAMM HO Tpacce PEKOMEHAYETCA TpUHUMATh 40 S0 M, a
Ha y49acTKaX IEPECeYeHH TPACcCOH PasIMYHbLIX I€OMOPQONOTHUECKHX 3JIEMEH-
TOB, B CIOXKHBIX HHXCHEPHO-IC€OJIOMMYCCKHX YCJIOBHSX, a TAKXKE MNpPH CTPOH-
TEIBCTBE B YCHOBHAX CYINECTBYIOMIEH 3aCTPOMKH CoxpamaTth 10 20 m.

B clIoXHBIX HIDKEHepHO-TeoNOrMuecKixX yCIOBAIX PEKOMEHIYETCS TPac-
Cy MMHCHHBIX COOpYXEHWH NONONHATh HONEepedHMKaMH. PaccTosHMe MeXy
MONIEPEIHAKAME M MeXKTY CKBRXMHAMM Ha ITONIEPEYHHKE JODKHO OBITEL He 60-
nee 50 M.

ybuna ckBaxuH A9 KONIEKTOPOB, COOPYXKAEMBIX 3aKPHITEIM CIIOCO-

bom
» AOJDKHA OBITH He Mexee Hy + 2D, rne Hy — rnybvHa 3a10XeHHs HH3a 00-

Aen - ..
K, D AHAMETD WIH NONEPEYHbIH pazMep 00/IENKH.

3.1.
15. Dnst yrounenus HHXEHEPHO-Ie0N0r14ecKOro CTpoeHusa, 0cobeHo

P §
CTPodTeNBCTRE UM HEIX [OA3EMHBIX COOpYXeHUH, cnexyeT, KaKk HpaBH-

10, npeﬂ}’ CM&TPHB&'{'L
CTATHYECCKOe 3OHAHPOBAHHC I'DYHTOB, padMeilias TOYKH

YOHUpo
- BaHug gko
JI0 OYPOBBIX CKBAXKHH U MEXAY HHMHU.
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3.1.16. [ins onpenenenus moayns AedopMauuu IPYHTOB HeoGXomuy,

ApefyCMaTPHBATh IIOJICBBIC HCMBITAHMSA IITAMNAMH B KOJHYECTBE HE Mepge
TpeX WiH NPecCHOMETPaMH B KONHYECTBE HE MEHEE LIECTH JUIS KaKZAOro By
JIEHHOIO HHXXEHEPHO-ICOIOMHYECKOIO IEMEHTA.

JlaGopaTopHble HeCNeOBaHus JOMXKHBLI B MEepPBOM NpUOIMKeHHH Mmq Ie-
aupoBaTh paboTy IPyHTa B YCHOBUAX W3MEHSIOMIEIOCH  HaNpsiXenpo.
eOPMUPOBAHHOIO COCTOMHHSA NPH YCTPOHCTBE MOH3EMHOIO COOPYXEHHs, R
YaCTHOCTH, MCMBITAHUA TPYHTa B KOMIIPECCHOHHBIX NPHOOpaxX M mpubopax
TPEXOCHOIO CXaTHs HEOOXOMHMO NPOBOAWTE B AHANA3Z0HE ASHCTBYIOINUX B 0c-
HOBAaHWH COOPYXXEHMS HaNpsXKeHHH 4 OpeAyCMaTpUBaTh PEKOHCONUIALIKIO 06.-
Pa3ioB TPYHTA.

3.1.17. IIp4 nipoeKTUpOBaHUK NOAICMHBIX COOpYyXeHUK | U, KaK Npapy-
10, 1l ypoBHS OTBETCTBEHHOCTH IO CNELMAILHOMY 3aJaHMIO IIPOEKTHOH opra-
HU3AUY JOMOIHHTENEHO TOJIEBBIMH U 1a00OPATOPHBIMHA METOAAMH MOT'YT OBITh
OIIpEAENEHbl CReAYIOUMEe PUIUKO-MEXaHNYSCKHE XapaKTePUCTHKH JTHCIEPCHBIX
¥ CKaNbHEIX TPYHTOB:

- MoRyas Aehopmanun E Ui nepBUYHON BeTBM KoMmpeccuu (E 1)_., AnA
BerBH Rekomnpeccuu (EY) u BeTBY BropuuHO# xommpeccru (E%); pexoMupec-
CHIO H BTOPHYHYIO ([IOBTOPHYIO) KOMIIPECCHIO OOpasIOB CIEAYET BbIMONHATH
JUIA TeX Xe AHalia30HOB HANPKCHHH, YT0 K NEePBHYHYK) KOMIIPECCHIO;

— K03 PHIUEHT nToTtepe4Hoi qeGopMaluy Vv ;

— fapaMeTphl NMON3Yy9eCTH FIHHHCTHIX TPYHTOB Oy U Oy op (CHull
2.02.02-85*;

— MIPOYHOCTHBIE XapPaKTEPHCTHKH: YIoJl BHYTPEHHETO TPEHHUsl @ U yAeHr

HOE ClEIVIEHHE ¢, onpejenseMple At yCiaoBHii, COOTBETCTBYIOWIMX BCEM 3T

[aM CTPOMTENBCTBA M AKCNNYATAUUH HNO3eMHOre ¥ 3ariybneHHoro coopyXe

HHA

~ k03P dUIHEHT MOPO3HOro nyyeHus K, yaenbHble HOpMaNbHBIE U K&

CaTCIILHBIC CHJIbI MOPO3HOTO NNYYEHUA Oy H T,
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_ k03 QHUMEHT ¢unbTPaLIMH K TPYHTOB;
_ k03 PUIHCHT KPEIIOCTH f (o IlpoToasakoHOBY) M KiacCHAUKALKOH-
xapakKTEepHCTHKH MAaCCHBOB CKaJILHBIX MOPOL (CHull 2.02.02-85*): Mmo-

HHC
_— TpeLlHHOBATOCTH M;, nokaszatens kayecTsa nopoast ROD, xosdpduuneHt

BHWBHOCTH Kw-

JnadeHUA MOIYJICH aegopMalii o pe3yabTaTaM JabopaTOPHBIX HCIIHI-
apuii ceayeT KOPPEKTHPOBATE HA OCHOBE Pe3YJNbTATOB MOJEBBIX HCIIBITAaH UK
[pyHTOB UITAMITaMH WJI¥ TPECCHOMETPAMH.

[Ipp 0OOCHOBAHHH MOTYT ONpEJEeNATHCA M0 CMNEeLHANLHOMY 33aQaHMIO
MpoeKTHOH  OpraHW3alMM  NpyrHe KIACCHMUMKAIMOHHBIE H  (H3IUKO-
mexaHHueckue (HanpuMep, PeonoruIecKHe ) XapaKTePUCTHKM IPYRTOB.

3.1.18. I'lpu HeoOXOAMMOCTH M0 CUEIHAIBHON NporpaMMe B XONEe HHXKe-
HepHO-Ie0IOTHYECKHX H3BICKaHHH C NPUBJICICHHEM CNEHHATUIHPOBAHHEBIX Neo-
TeXHHYECKMX OPraHM3aLU¥ CIeAyeT BLIMONBATL HM3IMEPCHMNA HaNpPSHKEHHH B
MacCHBaxX MOPHBIX NOPOJL ¥ IPYHTOB; OOBITHLIE NOAEBEIE paboTEH! 10 BOAONOHH-
XEHMIO, 3aKPEIICHUIO H 3aMOPO3KEe I'PYHTOR, YCTPORCTBY OYpPOBBIX CBait ¥ 3a-
XBaTOK «CTEHbI B TPYHTE» H APYI'HE HCCACAOBaHMA.

IIpH HEOOXOAMMOCTH ClieIyeT TakKe IIPOBOJIUTL MOHHTOPHHT OTHENLHBIX

KOMNOHEHTOB I'eOJIOIAYEeCKOM cpelnt (CM. 3.3).

3.1.19. 'upporeonornyeckue MCCAEAOBAHU CIEAYET BHIIONHATSH C HEABIO
H3YUCHMA peXXHMa NoA3eMHLIX BoA. JloJDKHE! OBITh HCCNEXOBAHEI: XapaKTep BO-
AOHOCHDBIX TOPU3OHTOB;, YPOBHH, HANpaBAEHHWE H CKOPOCTH JABHXEHHS IOH3EM-
HbIX BOJI; ODBOTHEHHOCTD; OXKHAAEMbIE BOJONPHUTOKY B KOT/IOBAHbI, BEIMYUHES
HATlOpOB; HallMYKe B TONILHHA BOAOYNIOPOB H HX YCTOWYMBOCTE JTIPOTHUB NIPOPHI-
"2 HallOPHBIX BOJ; XMMMYECKMi COCTAB MOA3EMHBIX BOJX M HX arpeCCUBHOCTE
10 OTHOIWeHUIO K MaTepHaly COOPYXEHHMS, TMAPOCTATHYECKOE JaBJIeHHE Ha
KOHCTPY K1ny COOpY)XeHUS; (HIBTPALUOHHBIE CBOMCTBa FPYHTOB. [[OJOKHBI

ObIT
b NIONYYeHbI HCXOHDIE NaHHBIE IS TIPOEKTUPOBAHMA JAPEHAXHBIX U NPOTH-

BQ
(buanpauHOHHLIx CHCTEM H BOXOMOHMKECHHUA.
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3.1.20. Jna cnoxHsIX MOA3EMHBIX COOPYKEHHUH, CTPOHUTE/IBLCTBO KOTOpyy
CONPOBOXKAACTCH YCTPOHUCTBOM NPOTHBOGUNLTPALIHOHHBIX 33aBEC U APEHAK Yy

CHCTeM, KOIQGOHUHEHT QHMIBTPALMH TPYHTOB HEOOXOAMMO OMPERCNATh Nope.

BBIMY METOAaMU.

3.1.21. Ilpy nDpoekTHpPOBaHHH HOA3EMHEIX COODYXEHHH, NEPEKpbInay.
IMX YAaCTHYHO UM HOJHOCTBK €CTECTBEHHBIC (MILTPALHOHHBIE NOTOKH
TPYHTOBOM HJIM CKAILHOM MACCHBE, a TaKKe M3MCHAIOWMX YCIOBHA H Iyy
QuaAsTpaury NOA3EMHRBIX BOJ, ClERYeT BHUTONHATE NPOrHO3 U3IMEHEHUH I'Uxpo-
reoNOrHYECKOro PeKUMa IIOMAJKH CTPOUTENBCTBA, B YACTHOCTH IIPOrHO3 Bo3-
MOXHOCTU oOpasoBaHua OappaxHoro 3Ppdexra U INOATOIUICHHS OKPYXalowiel
TEPPUTOPHH.

[ Maporeonordyeckoe MpOrHO3MPOBAHUE OCYUIECTBAACTCS HAa OCHORe
reoQUIbTPAMOHHBIX MOZEICH C HCHOJB30BAHHEM AAHHBIX, [MOJYYECHHBIX NpH
aHanu3e 1 oOpaboTKe MaTepHaiOB MHKEHEPHO-TEONOIHYECKHX H3bICKaHWH, a
TaKXe QOHLOBBIX MaTepHaIOB.

3.1.22. B xommnekce ¢ NpsMbIMEA NONEBBIMH U A300paTOPHBIMHA UCCIe-
NOBaHHAMM [PYHTOB JODKHBI TIPOBOAUTHCH, KaK HPaBHI0, FEOQU3HYECKUE HC-
CHeI0OBaHUs, KOTOPHIE NO3BOMSIOT YCTAHOBUTD!

— JIHTOJOTMYECKOE CTPOSHUE MACCHUBA I'PYHTOB C BBLACNEHHEM OCHOBHbBIX
UHKECHEPHO-TEONOTHYCCKUX B CTPYKTYPHBIX 2IEMEHTOR;

— CTeNEeHE OJHOPOAHOCTH MAacCUBa TPYHTA 10 HCCIELYEMBIM CBOHUCTBAM;

~ HATHYHE B HHKEHEPHO-TEONOTHYECKOM pa3pese ClIoeB H CTPYKTYp, 00-
NafAlOLIHX ITOHKEHHON TIOTHOCTBIO (HACHITHBIX I'PYHTOB, HIIOB, Carponered,
3aTOpPOBAHHBIX TPYHTOB ¥ TOPGOB ¥ Jp.);

-~ HAMYYHe B MACCHBE I'PYHTA norpebeHHsIX 00BEKTOB W NYCTOT,

- HATHYHE 33KaPCTOBAHHBIX YYACTKOB M 30H MOBRIIIECHHON TPeIHHOBATY
CTH B KapCTYROLIUXCA MOPOJAX;

— HaJW4YMe APECBHUX SPOINOHHBIX JONUH;

— MONOKCHHE YPOBHA H PEXUM NOAIEMHBIX BOI, HAIHYHE BOZOYIOPOB;
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_ ¢Hsnxc-mexaﬁmecme CBOWCTBA I'PYHTOB.

3.1.23. Ilpn NpOBEICHHA reoQH3UYECKUX HCCNEeJOBaHUH Liesiecoo0pa3Ho
meegcnpoaaﬂue OTOENBHEIX METONOB (BCHEANCTBHE HX DPasnU4YHON pazpe-
eif CIOCOOHOCTH O OTHOLUCHHIO K GHU3UYECKHM CBOMCTBaM I'PYHTOB) C

(arOLL
ebio MOBBILICHHA AOCTOBEPHOCTH PE3YNHTATOB M ¢ HENBIO NOJydeHHus bojiee

0 oJTHO# HH(bgpmauHH 00 Y4ACTKC paﬁo'r.

3.1.24. TTp1 MOA3eMHOM CTPOMUTENECTBE C [IOMOILBIO reOQH3HIECKUX Me-
o108, IOMHMO 3ajiaq 06mero miana, MOTYT OBITH PCIUCHBI CHEMYIOLIHE 3a/1a-
YH:

- fleTApbHOEC H3YYECHHE TPYHTOB IO Tpacce MOA3ZEMHOI0 COOPYXKEeHM
(TOHHEJNA, KOJLIEKTOPa H T.[.) C ONpelleNEHUEM YYacTKOB CnabuiX H TpeUiMHOBA-
TBIX FPYHTOB IPY MOMOIIM Ha3eMHBIX H CKBRXXHHHBIX METO/IOB;

~ ofipeieleHHe MeCT BOAOIIPUTOKOB H Pazrpy3KH MOA3EMHBIX BOJ;

- onpejencHye 30HBI BIHAHUS YCTPOHCTBA NOA3EMHONO COOPYXEHHSI Ha
BMEIIAIONINE TPYHTH M ONM3pACTIONOKECHHbIE 3NAHNA.

[Ipy noj3eMHOM CTPOHMTENLCTBE LienecoodpazHo MCIONB30BaTh ClIEAYIO-
[lIH€ METOMBI: NETANBHYIO CEHCMOPa3BEAKY, BHICOKOYACTOTHYIO INEKTpopa3Bea-
Ky (B BapMaHTaxXx MeTOAa CKOJIB3AINeH TOUKH, CHMHXPOHHOTO 30HAMPOBAHHUS M
NPOQHUIHPOBAHKA), METO] CTAHORIECHHS MO, PAXHONOKAUMOHHDIA IIMPOKOIIO-
OCHBIH METO, ReTANBHYIO I'PABUPA3BEAKY. JTH METObI HEOOXOAUMO COYETATE
C reO(U3MIECKHM MCCIEiOBaHHEM CKBAXHH, MPOGYPHBAEMbIX IO Tpacce C He-
OonbiuM HHTEDBANIOM MEXNy HHMH C BBINIONHEHHEM TeX HIH MHLIX MEXCKBa-
KHHHBIX MIPOCBEYUBAHUI.

3.1.25. Ina ycranosnenus Hamiuus KapcTa U OUCHKH CTEICHH KapCTo-
B0H onacuocty CIIEAYeT, KaK NpaBujo, IpeaycMaTpHBaTh MPOBEACHHUE IeOPH-
SMMECKNX RecnenoBanuis Il ONpeieieHHA MAYOHHEl 3aleraHusa KapCTYOUIUXCs
10poz, ouenky YCHOBMHY 3ajieraHusi, TONIIHHBEI ¥ COCTapa IOKPHIBAIUMX HX
'PYHTOR. AIYUCHMS pexxuMa MOoI3eMHBIX BOA. MeTonsi reopU3HKy NO3BOJNKIOT

BbMIBKTS,
KapCcToBble monocTy, KOTOpPHIE HE BCEerja MOryTt ObITh OOHapy>XeHsl
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OypenneM, H oNpeAcaHTh HX KOHMUIypalMio M pasMephl, a TAKXKE CTelleyy 2.
KapCcTORAHHOCTH. I yKasaHHLIX 1ieJieH cleqyeT NPUMEHATh CIeNyIoliie reg.
$u3HYECKHEe METOABI: CEHCMOpasBelKy, BEPTHKANBHOE /IEKTPHYECKOE 30my,.
poBakue, JMIOJIbHOS HHIYKLUHOHHOE NPOQUIHPOBaHHE, IPaBUMETPHYeciyy
METOJ.

3.1.26. I'eogm3nyeckre METOABI PEKOMEHIYETCA MPUMEHATL A Moy
TOPHHIA M3MEHEHHsS KOMIOHEHTOB IeQJIOTHYeCKOH Cpefibl Ha Y9acTKaX, mpep.
CTABMAIOLIMX OIIACHOCTH B IEONOIHYECKOM M HHXEHEPHO-IEOJIOTHYECKOM 1.
HOIIEHUH (30HBI PA3BUTHA KAPCTOBLIX U CY(QPGO3HOHHBIX ABJCHHH, ONION3HERke
[POUECCHI, MOATOIUICHHE, 30HLI PA3BHTUA HEYCTOHYHMBEIX I'PYH10B H T.1L.). Mo-
HUTOPUHT lenecoofpa3HO OCYIUECTRINTE NPH MOMOUIH I'eOQU3IHYCCKUX MeTo-
708, ofecreyHBaIONMX HEOOXOOUMYID TOYHOCTH ONPEACICHHS H3IMEHEHus
CBOHCTB IPYHTOB WI¥ TCONOIMYECKUX rpakuil. K HUM, 1ipexe BCero, OTHOCTTCY
CKBOKWHHBIE METOALI (PAfMON30TONHbIE METOAbI W3IMEPEHUs IUIOTHOCTH K
BIKHOCTH, aKYCTHYECKHEe METOAbl TIPO3BYUHBAHHA, PallOBONHOBLIE METOJE
MEXCKBAXKHHHOTO IIPOCBEYNBAHU).

3.1.27. B npouecce HHXEHEPHO-TEONOIHYECKUX H3BICKAHUHK HA yJacTKaX
NPOABJICHHA OITACHBIX I'C€OJIOrHYECKHX ¥ MHXCHEPHO-TCONIOMHYECKHX TIPOiieccoB
HeOoOX0MMO YCTAaHABIMBATH ILIOIIAH HX NPOABICHUA H ITyOHHY HHTEHCHBHO-
[0 pa3sBHATHA, NPHYPOYCHHOCTE K ONPECACNEHHLIM IeOMOpQOJIOTHYECCKAM 3¢

MEHTAM H JIMTOAOrHYECKHM BHJIaM I'PYHTOB, YCICBHA, IPHUMHEL, GopMEl H JH-

HaMUKY 00pa3oBaHMs, PA3BUTHS ¥ aKTHBH3AL{UH.

["opHpie BeipaboTKHM HEOOXOAMMO NIPOXOINTH HE MEHee 4eM Ha 3-5 M HH-

e 30HBI aKTUBHOI'O Pa3sBHTHUS OMACHBIX NMPOLECCOB — [OBEPXHOCTEH CKOJBKC

HHUJ ONOJA3HEBBIX TeJ, IpeanonaraeMoi rryouHsl KapcroodpasopaHus H T.4.

TexHuuecKuii OTYET TI0 W3BICKAHMAM JIOIDKEH BKIIOYATsh pasaen «Onac

HBIE FeONOTHYECKHE MPOLECCh, COAEPXALIHHA HX ACTATPHYIO XapaKTepHCTHKY
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403 pasBUTHA TIPH CTPOHTENECTSE H IKCILTYaTAHH NOAIEMHOTO COOpYaRe-
npo

i ¥ OLCHKY reoJIOrHYECKUX PHCKOB.

3.2. F'eos3xoA0rn9ecKHe HILICKAHNSA

3.2.1. [e03KONOrHYECKUE H3BICKRHHA [IPH CTPOUTENECTBE MOA3EMHBIX CO-
opyKeHuH MPOBOAATCA B COOTRETCIBHE € rpebGopanuamu CIT 11-102-97 1 Ha-
crofmero paszena PyKOBOACTBA AJIA OLICHKH COBPEMEHHOTO COCTOSHHMA M TIPO-
(HO33 BO3MOXKHBIX U3MeHeHUH NPHPOAHOH cpenbl ¢ UENnbl0 MPedOTBpALICHMS,
MHEMMA3ALMH WIM THKBHAALHY BPEAHBIX H HEXeNaTelbHbIX 3KOJIOrHIeCKHX H
cBS3aHHBIX C HUMH JPYTHX MOCIEACTBHI M COXPaHEHHUA ONTUMANBHAIX YCIIOBHHA

YH3HH HaCeJICHHA.

3.2.2. 3a0a4H HHXEHEPHO-Te0KONOrHIeCKUX H3LICKaHUH ONPeaensroT A
B 3aBHCHMOCTH OT CTaliMH TPOeKTBO-M3bICKATEeNLCKHX pabor, ocobeHHOCTeH
NpUPORHOH OOCTAHOBKK M Xapakrepa CYIIECTBYIONUX U IUIAaHUDYEMBIX BO3HEH-
CTBHH.

3.2.3. Marepransl WHXEHEPHO-TEOIKOJIOrHUECKHX H3BICKaHUH JOJDKHEL
BKTIOYATD:

— OUCHKY CyIHEeCTBYIOIENO 3KOAOTHYECKOIO COCTOSHUN XKOMIIOHCHTOB
NpHPOAHOH Cpebl Ha IUIOIIAJKEe CTPOMTEABCTBA M NPHIEraloIMX TEPPHTOPH-
X;

— IPOTHO3 H3MECHCHMA JIKOJIOTHYECKOIO COCTOAHM NPHUPOIHOM Cpenkl
TIPH CTPOHTENBLCTBE M IKCIUTyaTaudy OO BEKTa;

— OLICHKY 3KONIOIMYECKOI0 PHCKA [IpH peaiM3allil CTPONTENLCTBA;

~ PCKOMEHAamMK no MeponpHITHAM, HanpaBJeHHBIM Ha TNpeRoTBpalle-
HHE, MHHUMH3aUMIO HITH IHKBHAALMIO BPEAHBIX M HEXEJATCJbHBIX 3KOJOTHYE-
“KEX M CBA3aHNBIX ¢ HUMK IPYTHX MOCAECACTBUH M COXpaHeHHE OINTHMAaNbHBIX

YCA0BRI; KU3ZHY Hacenenus;

~ 1IPOrpaMMy IOKUIBHOTO reGIKOTOTHYECKOTO MOHHTOPHHT 2.
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3.2.4. ["'eosxonorudeckKye HCCNEeOBaAaHUA NOMMKHB! BBITIONHATHCS Opray,.
SALMAMH, WMEIOLMMHK  NHUCHIMIO HA TPAaBO MNPOBEACHHA  MHXKenepy,
IKOAOTHHECKHX U3BICKAHHNK ANA CTPOUTEILCTRA.

Jns BepImonHeHHA paboT, CBA3AHHBIX €O cCNeUMMHUYESCKHMH BHIaMy sy
YECKUX, XMMHUYECKHX ¥ OHOJIOTHUYECKHX aHANIH3OB, IPOTHO3HPOBAHUEM, Pasp,.
60TKOH CHCTEMBI I'€03KOJIOTHYECKOI0 MOHHTOPHHIA, CNERYET NPHBIEKATE gy,
LHAATH3HpOBaHHbIE OpraHH3aL{HHU.

3.2.5. B cocTtas re03IKONOTHYECKHX H3BICKaHKHA B o0uieM cyyae Bxopgy

~ cbop, uzydeHue, o6odIEeHKe ¥ aHANU3 OTTYONMKOBAHHEIX W QOHNORyy
MaTEPHAIOB O COCTOAHHH KOMIIOHEHTOB IPHPOXHOR Cpelibl H? NAHHOHR Moy,
K€ U NPUAETralolINX TePPHUTOPUAX;

— ACCJICIOBAHHA XUMHYECKOI0 3arpA3HCHUA I'PYHTOB;

— PAAMALIUOHHO-3KONIOrHUECKHE HCCIEOBAHM;

- Ta30reOXUMHUYCCKHE UCCIEHOBAHUS;

— UCCTIEIOBAHKE W OLIEHKA DH3HUYECKHX BO3NCHCTBHIN;

— CTAOHAPHBIC Ha0MOAeHUs (Te03KONOTHIECKUH MOHUTOPUHT);

~ TMPOTHO3 M3MEHEHUS COCTOSHUS KOMIIOHEHTOB NMPUPOAHON CPEAbl NpH
CTPOUTENLCTBE H IKCIUTYaTal M I1013€MHOrQ 00BbEKTa,

— KaMmepalibHas 00paboTka MaTepHanoB B COCTaBJICHUE TEXHHYECKOI'o OT-
qeTa (3aKmOUeHUs ) 10 pe3yNbTaTaM H3LICKAHMIA.

Hazgayenne u HeO6X0AUMOCTE OT/IENPHBIX BHAOB paboT H UCCHEAOBaHHH
YCTaHAB/IMBAIOTCA B [IPOrPAMME IFe0dKONOTHYECKHX U3LICKAHHN B 3aBHCHMOCTH
OT BYAA 1 YPOBHA OTBCTCTBEHHOCTH NPOEKTHUPYECMBIX NMOA3EMHBIX CoOpy HeHHUH,
0COBEHHOCTEH [IPHPOLHO-TeXHOTEHHOH OBCTAHOBKH, CTEMEHH KOJOrHueckol
U3YYEHHOCTH TEPPUTOPHH U CTAJUH IPOEKTHO-U3bICKATENbCKUX padoT.

3.2.6. ['eo3KONMOrHYECKHE UCCIeNOBAHHA MOTYT BBINONHATECS KaK caMo”
CTOATENLHO B COCTABE I'e03KONOrHYECKHX M3LICKAHMI, TaK M B KOMMJIEKce ¢ BV

CNENMOBAHUAMH B COCTABE HH)KECHEPHO-TEONIOrHYeCKMX H3bICKaHUH.
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3.2.7 [Ipy CTPOUTEALCTBE NOA3CMHBIX COOpYXeHuH Hanbonee BaXKHLIM
AHHBIX BHIOB uccnepoBaHud (n.  3.2.5) 4BAMOTCA 3KOJIOTO-

43 yKaS
OBaHHUA.
qorudeCcKHeE 1 cClI€
Maporeo

JKOJIOr0-THAPOTEONOrHEECKHE HCCIENOBAHUS JOMKHBI BIUTIOYATD B ceds
jmﬂomqecmﬁ MOHUTOPHHI" NIOA3EMHBIX BOA H T'HJIPOTCONOIrHYecKoe NPOTrHO-
JupoBaue H BRITIOAHATHCH A PEllleHus CAEAYIOMMNX 3a1ay:

_ OLIEHKH CYIIECTBYIOIIEH Ha MOMCHT CTPOUTEIBLCTBA CHTYalUMH € NOATO-
eHHeM TEPPUTOPHH, 3arpA3HEHHEM OI3EMHBIX BOL;

— [POrHO3a W3MEHEHHA I'H/IPOreONIOrHYeCKuX YCJIOBHH B NepHOO CTPOH-
enbCTBA COOPYXeHHs (OLEHKH: BONOMPHTOKOB B CTPOMTE/BHBIA KOT/NOBaH,
RIMAHHA CTPOUTENBHOIO APEeHaXa, 3arpA3HEHHA IOpOA 30HBI A3palUH W NOA-
1eMHLIX BOJ H T.I.);

— [OpOTHO3a HW3MEHEHHS IHAPOICONMOIHYECKHX YCHNOBHH B NEPHON IKC-
[UTyaTalMK COOPYXeHHUs (OLEHKH. BO3MOXKXHOCTH OappaxHoro shdexra, BIus-
HUS PHCTEHHOIC M MUIACTOBOIO ApeHaXeH, BO3MOXHOCTH MOATOIUICHHUSA TEppPU-
TOPMM H 3arPA3HEHHA NOJA3EMHBIX M TTOBEPXHOCTHBIX BOJ B pe3yibIaTe BO3-
MOXHbBIX YTEUEK U3 KOMMYHHKKALIUK 1 T. 1.).

3.2.8. Iipy¥ BERIMONHEHHH 3KOJAOTO-IHAPOTEOIOTHYECKHX HCCIIEAOBaHMM
CaMOCTOATENLHO B COCTaBE MHKCHEPHO-TCOIKOJIOTHYECKUX H3BICKAHMN U IpH
OICYTCTBHM JaHHLBIX IHAPOICONIONMYECKHX MCCICHOBAHMH CHEXYEeT YCTaHABIIM-

B3Th. HANIWYME BOJOHOCHBIX TFOPH3OHTOB, KOTOpPblEé MOIYT HMCHBITHIBATH HEra-

THBHOC RAMAHUE B [IPOLIECCEe CTPOUTENLCTBA H IKCIUTYaTauuu oObEeKTa U 1104~
AEXKAT 3air

MTE OT 3arpa3seHus U UCTOIMEHNS; 001aCTH UHTAHUS [TOAZEMHBIX BO/L
(8 cnyvae, ecnu ony HAXOAATCA B 30HE BO3MOXHOIC HEFaTUBHOTO BIUSHUSA TTPO-
“KTHpyeMoro o0bexTa) M 06MacTH Pasrpy3Ku MOJIZEMHBIX BOJ, Ha XapaKTepH-
“THKaX KOTOpRIX MoxerT OTPa3HUTLCS NPOCKTHPYEMOE CTPOHTENLCTBO,; YCIOBUS
3aﬂeraHHa, paCHpoc'rpaHe:HHﬂ H €eCTCCTBCHHYID UK CIIOXHBLIVIOCA KO BpEMCHH
“TPOMTenRCTRa R POPOACKHUX YCIOBHAX 3ALIALICHHOCTh FOPUIOHTOB MOJI3EMHBIX

B0 (B
oc
ObeHHOCTH IEPBOrO OT MOBEPXHOCTH), COCTAB, QHILTPALHOHHLIE K
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COpOUHOHHEIE CBOMCTBA IPYHTOB 30HBI a3pallHH M BOROBMEIUAOUIHX Nopoy, ,

HX MPOCTPAHCTBEHHYI0 H3IMEHYHBOCTDL; HANHYHE BEPXOBOAKH; IIyOupy Yage.

FaHKA NEPBOTO OT MOBEPXHOCTH PETHOHANLHOTO BOXOYIOPA U NOKMBHbIX cp,
OOnpOHHLIaEMBIX pa3feafIOIMX CNOEE; 3aKOHOMEPHOCTH JIBHKCHHA FPYHToBy,
BOJl, OCHOBHEIC 3aKOHOMEPHOCTH PEXHUMA MPYHTOBEIX BOX, HANTHYME U Xapakre,
THAPABNHYECKON B3aHMOCBA3U MEXIY I'OPH30HTAMH H C ITOBEPXHOCTHbHIMy Bo.
IaMH; HANHYHe YCIOBHHM Mg (QOPMHMPOBAHHA NON BIMAHHEM XO3AHCTBenyqj
ACATEALHOCTH HOBBIX BONOHOCHEIX N'OPHIOHTOB M BEPXOBOJKH; TEMIEpPaTypy g
XHMHYECKHI COCTaB IPYHTOBEIX BOJI, HX 3aIrPA3HEHHOCTH BPSCAHBIMUY KOMIIOHep.
TaMH; BO3MOXXHOCTH TIPOHWKHOBCHUS B NOA3EMHBIE BOJBI NIO TPAH3MTY 3arpss.
HCHHI M3 IIOBEPXHOCTHBIX BOJ; BIWSHUE M3MEHCHUH B TON3EMHBIX BOAaX Hg
OXpaHseMble TCPPHTOPHH H peKpeallMOHHble PECYPCHI FOPOJA; BO3IMOXHOCTS,
XapakTep ¥ CTeHeHb BAHAHUS TEXHOINCHHBX QAaKTOPOR HAa U3MCHEHHUE THADOres-
AOTHYECKHX YCIIOBUMN.

3.2.9. Marepuansl 3KOJOrO-rUAPOreOIOrHICCKUX HUCCIECAOBaHUH I
000CHOBAHUSA NMPOEKTHOH AOKYMEHTAIMK NOJKHLL BKIIIOYATE:

~ OLEHKY THAPOTCONIOIHYECKNX YCAOBHUHE 10 HaYala CTPOHTENLCTBRA,

— YTOUHCHHC TpPaHHuIl 30HBI BO3ACHCTBUA HPOEKTHPYEMOIO MOA3EMHOIC

00bexTa Ha IO/{3eMHEIE BOBY,

— IPOrHO3 BO3MOMKHBIX U3MEHEHKH MHAPOre0NOTHYECKHMX YCIOBUH B 30HE
BIHAHUS NPOeKTHpYeMoro 06bheKTa NP ero CTPOUTENbCTBE U IKCIUTY aTallHH;

— PEXKOMEHAMHE YIO OPTaHH3AINH MEepPONPUATHNA MO 3aIUTe NOI3CMHBX
BOJ OT 3arpsi3HEHHUA M HCTOIICHUS;

~ YTOYHEHHYO NPOrpaMMy MOHHTODPHHIA NOA3EMHBIX BOJ, 8 TAKXKC aHa"
NH3 M MHTEPNPETalMiO PEe3yJbTaToOB NEPBHX LHUKIOB HAONIONSHUH, CCHH oHH
OBLTH HAYATHI HA NPEINIPOESKTHOM cTaaun (cM. paszaen 8).

3.2.10. THApPOre0IKONOTMYECKOe MPOTHO3UPOBAHKE ocylecTaisercs

9 y-
OCHOBE I'eO(pHIETPALHOHHBIX H T€OMHIPAalIHOHHEIX Mofieneit. Pasmepni MOAC!
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eMOfi obnacTH reopHIETPAUHH M FEOMHUIPALMH He NOKHBI OrpaHHIHBATHCS
pY

crpOHTeanOﬁ QnomMAAKOH M JOJDKHBI ONpPEAeNATbCS pa3MepoM obnacTu BO3-

(OXHOTO BITHAHHA 0ObEKTa Ha H3IMEHECHUE YPOBHEH M 3arps3HEHUe MOA3EMHBIX

4 oBEPXHOCTHBIX goll. B 00/1acTh BIMAHHA AOMKHE! OBITH BKJIIOYEHB] pacnona-
~qioHecs N0 COCEACTRY CO CTPOMTENBLHOH TNOLIAAKOH BOJOOXpaHHBIE 30HBI
peK, 3ENICHBIC qaCAKACHHSA, TAPKH, NPYAbl, XKHIBIE MaCCHBBI, IUIOMIAAKH OTABIXA
4 JpyTHE IPHPOAHEIC H COLMATLHEIE 00 BEKTHI.

3.2.11. IIpn BeIOOpe NOJOKEHHA HIDKHEH IpaHHIB 00J1acTH BIMAHHA B
[UAPOreoOTHYECKOM paspese HEOOXOAMMO YUUTHIBATE CHOXKHOCTH [E€OJIOrHYe-
CKOTO CTPOEHHA H I'MIPOTCOJOrHIECKHX YCHOBUM TEPPUTODHH, rNIYOHHY H pa3-
MepBI T0J3eMHOTO COOPYIKEHUSA.

3.2.12. Jiia pa3paboTKH MOZened WCIONB3VIOT JaHHbIE, NOMYyYEHHLIE B
peaybTaTe aHanu3a U 00paboTKH MarepHanoB MHKEHEPHO-TEONOTHYECKHX M
re03KOJIOTHIECKHX U3BICKaHMH, a TaKkXe QOHAOBLIE MaTEPHATIEL.

3.2.13. ITo MarepuanaM reo3KoJOrHYeCKUX HUCCAEXOBAHMH JNOMKEH OLITE

COCTaBNEH OTYET (3aKNIOYUEHHE).
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4. IlonzeMHbIe COOPYKEHHN, BO3BOAMMbIE OTKPLITHIM CItocoGq,,

4.1. Ilpumenenne u BLi0OD 3G PEKTHBHLIX METONOB K
TEXHOJNOTHH CTPOHTEILCTBA

4.1.1, O0mue nosioxeHun

4.1.1.1. Texuuydeckue peuicHHs N0 TEXHONOTHH CTPOUTENALCTBA Nox3e
HBIX COODYXeHHMI OTKPBHITHIM CnocoboM NOMKHEI OBITH KOMIINEKCHEIMy ,
BKSTIOYATH TEXHONOTNH KPEIUICHHs KOTHOBaHA, Pa3spaboTKy IPYHTA B HeM ¥ yq,
POHCTRA KOHCTPYKUMH COOpYKCHHUSA, WHKECHEPHBIE MEPONPHATHA MO 3auy,
KOT/I0BaHa M NOM3EMHOI0 COOPYKEHUs OT MOA3EMHBIX BOJI, HHKEHEPHEIS Mepy,
MPUATHASA [0 Q0ECTICYCHUIO COXPAHHOCTH ONU3PACTIONOKEHHON CYIIECTBYIONg)
3aCTPOHKH, a Taloke 00eCIeYrBaTh BhIMIONHEHHE IKONOTHYCCKHX TPpeOOBaHHi g
OXpaHe OKPYXaloIeH cpelibi.
4.1.1.2. OBOCHOBaHNEe 3THX TeXHHYECKUX PeleHHH NOMKHO ofeclev.
BAaThCA [POEKTHHIMH pacyeTaMH HampsKeHHO-ACQOPMHPOBAHHOIO COCTOSHHS
OrpaXHaroliMX KOHCTPYKIIMH ¥ BMEILUAIOUIEro MaccHBa IrpyHTOB BMECTE C IIpH-
MBIKAIONMMH K KOTIOBaHY 3aHHAMH H COOPYXEHUAMHU, THAPOreOIOrHYECKOro
PeXUMA NOA3ZEMHBIX BOA W PHALTPALHMOHHOTO FPUTOKA B KOTJIOBAH.
4.1.1.3. Ha BriGOp TeXHONOTHH BO3BOJMMOTO OTKPHITEIM CliocOOOM TNOA-
3EMHOTO COOPYXXKeHMS pelialolnee 3HaUYCHHE OKa3bIBAIOT CeAyIonue QaKkTops:
~ rabapHThi NOA3EMHOI0O COOPYXEHNA B IUIaHE ¥ 10 TyOuHe;
~ MECTOPACTIONOXEHKE TIOJ3EMHOTO COOPYXEHHS (CTPOUTENLCTBO Ha CBY-
BOZHON TEPPUTOPHH WK B YCHOBHAX TECHOR CYNIECTBYIOIEH 3aCTPOUKA),;
- WHXCHEPHO-TECONOTHYECKME ¥ THAPOrecNOrHueckue yCnoBus y4acTk
CTPOUTENLCTBA;
— He0DXOAMMOCTE COONIOJEHHA IKONOTUYECKUX TpeOOoBaHUU IO oxpaHe
OKpYXaroilleH cpepl;

— 3KOHOMHYECKHE COOOpaXKEHHS;
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3MOXHOCTH CTPOHTENILHON OpraHM3aluH.
~ BO

4.1.1.4. Tpw NPOEKTHPOBAHHHK TOA3EMHBIX COOpPYXEHHi B palOHaX Cy-

uecTBytomIeH 346
CTpOMTENBCTBA Ha HIMCHEHHE HaNPAXKEHHO-1epOPMHPOBRHHOIO COCTOAHHA
HHS

yHTOBOTO waccHBa M Je(pOPMalIHH CYIIECTBYIOIHX 3MaHHH X COOPYXEHHH.
rp

TPONKH CIEAYET BHINONHATL re0TeXHWYSCKHiA MPOTrHO3 BIINA-

4.1.1.5. BriGpanHas TEXHOJOTHA BO3BEACHHSA MON3EMHOTO COOPYXKEHHA
Jo/mkna ofecne nBaTh HelPeBHILICHHE AOITYCTHMBIX NONONHHUTENbHEIX Aedop-
qamdfi IKCILILyaTHPYEMBIX 3[aHu#H, NONaJAOIHX B 30HY BAMAHHA HOBOIO
CTPORTENBCTBE, C YUCTOM MX TEXHHUECKOTO COCTOSHA (cM. mpunoxenne A).
Tajoke TEXHOJNOTHA NODKHA YYUTHIBATE HATHYHE NAHHHA MCTPOIMOJHUTEHA U Ha-
CLIIEHHOCTH TI0{3eMHOTO POCTPAHCTBA CYLIECTBYIOMIMMH KOMMY HUKAIHAMH.

4.1.1.6. TIpy NpOeKTUPOBAHHH MOM3EMHEIX COOPYXKEHHH, NEPEeKphiBalo-
KX 9aCTHYHO WM TOJHOCTBIO €CTECTBEHHEIE (QHIBTPAIHOHHEIE TIOTOKH B
[PYHTOBOM MacCCHBE, a TaIOKE U3MEHAIOIMX YCIOBHS U MyTH QUIbTPAUHN NOX-
3eMHBIX BOJl, CJISVET BBINOJHATH MPOrHO3 U3MEHCHME T'UAPOreOOrn4ecKoro
peXHMA IUTOLIAKKH CTPOHTEILCTBA.

4.1.1.7. B npouecce CTPOUTENHLCTRA H B HAYANIBHBIH [IEPUOJ IKCILTyaTa-
UHH NOA3EMHBIX COOpPYXKEHHH ClIeAyeT BhUIOJIHAThL HaTypHbie HaGmoneHns (Mo-
HHTOPHHT) Ha CTPOMTENHLHOM IUIOmMANKe Ul OLEHKH HaJeXHOCTH CHCTEeMBI
(COOpyxeH1e-0CHOBAHUE», CBOCBPEMECHHOIO BBIABIACHUA ACPEKTOB KOHCTPYK-
UHH, TIpeOTBPAILEHHS aBaPUWHBIX CUTYAIlMH, a TAKXe JN OLIEHKHA NMPaBHJIbHO-
“TH PE3YIbTAaTOB NMPOrHO3a, OPHHATEIX METOAOB pacieTa M NPOSKTHHIX pelle-
HHH. CocTas, 065eM M MeTO b MOHHMTODHHIA JOJDKHBL HA3HAYATHCA B 3aBHCH-
MOCTH OT YPOBHS OTBETCTBEHHOCTH NOA3EeMHEIX COOPYKEHHM, UX KOHCTPYKTHB-
HIX ocobennocTed, reonornyeckux i FHAPOreONIOrHUECKMX YCIOBHH IIIOLLa/]-
KH, Croco6a BO3BEXEHUS,

NAOTHOCTH OKPYXKaIoWieH CyIECTBYIOIECH 3aCTPOUKH,

TPeSonanpjs
PKCIIlyaTaluuy ¥ B COOTBETCTBHH € Pe3y/ITATAMH MeOTeXHUUECKO-
ro
POTHO3, (CM. pasmen 8).
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4.1.2. CoBpeMeHHEIE METOAB] OTPAKAEHHS NTYGOKHX KOT0BaY

4.1.2.1. KoHCTPYKUMSA H TEXHONOTHA YCTPOHCTBa Orpaxaenug "
CTPOHUTENBCTBE MOAICMHOIO COOPYKEHHA OTKPBITARIM CIIOCODOM OMmicHy, Y.
JIETBOPATH CNEAYIOLUKM OCHOBHEIM TPEOOBaHMAM:
— obecrieunBaTh YCTOMYMBOCTE CTEH KOTJIOBaHA B IPOLECCE H NOChe Tiop.
HO#H pa3paboTku rpyHTa;
— BOCOPMHUMATEL HArpy3ky OT COOPYXEHHS, €CH OTPaXHICHHE BXopuy ,

COCTaB KOHCTPYKIIMM OA3EMHOr0 COOPYIKEHHUA,

— obecrieynBarh BOOOHCIIPOHAACMOCTh, C€CJIH HCBO3MOXHO Hm

IKOHOMHYECKH HELENeC000pa3HO BOJOMOHIKEHHE;

— ROJDKHA OBITH peayCMOTPEHA MHOTOKpaTHas 0H0pavuBRaeMOCTh 3ilemep.
TOB KPElH, €CHH OTPAKACHHUE ABASETCA BPEMEHHBIM;

— KperuleH#e He NOTWKHO 3arpoMOXKIATh KOTIOBAH, MemAaTh BHIEMKE ¥
OOpaTHOH 3aChIIIKE I'PYHTA U MOHTAXY OCHOBHBIX KOHCTPYKIIHI;

~ obecnevunBaTs COXpalicHHe MATepUAIOEMKOCTH, TPYACEMKOCTH M CPOKOB
CTPOHTCIIBCTBA,

~ obecreyBATE COXPaHHOCTD JKCIUTYATHPYEMBLX HA3eMHRIX M NON3EMHbIX
001exTOB, NONANAIONMMX B 30HY BAMAHMS CTPOALIErocs NMOA3EMHOI0 COOPYXE
HUS,

~ obecrieynBaTh COONMIOAEHHE IKOJOrHYeCKHX TpeOoBaHuil (coOMonCHAC
ACHYCTHMEIX HOPM IIO [IyMY, BUOpaLiy, 3aiHTe OKPYXXKAIOUICH CPEb]).

KinaccupHKaLMsa COBPEMEHHBIX METOJOB KpeIUleHMss KoTyosaHa UPH

CTPOMTENLCTBE [TOA3EMHOI0 COOPYIKEHHS OTKPBITHIM CHIOCOOOM NpHBEACHZ H

CXCME.
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Ozpasicoerue no cnocoby «cmena 6 zpynme
4.1.2.2. Crrocob «creHa B IpyHTe» ABNAETCA OAHUM M3 HauBojpeq
TPECCHBHBIX W YHHBEPCAILHBIX IJI YCTPOHCTBA MOA3EMHBIX COOPYKeHy;;

» By
BOAHUMBIX B OTKPHITBIX KOTJIOBaHaX.

[To Ha3HAYEHHMIO PA3NUHAIOT TPH THNA CTEH: HECYUIHE, OrPAKNakoyy,
I
NPOTHBOQUILTPALMOHHEIE; O MaTepHaIaM — MOHOJIMTHEIE, COOpHEIE 1 COopg,

MOHOJIHNTHEIC.

TexHonorus CTPOUTENBCTBA COCTONT U3 IINTH OCHOBHAIX TeXHONOMUyecyy,
ITANOR:

— pa3paboTKa TpaHuIed NoJ, 3AMUTOH IMHHUCTOrC pacTBOpa;

— YCT@HOBK2 apMaTypPHOIO KapKaca;

— 3aII0JTHEHHE TPaHIeH MOHOMUTHBIM MK cOOPHBIM Kenne3obeTorom;

—pa3paborka TPYHTA B ApE COOPYXEHHS C 3aMOHOAUYHBAHNEM CTHIKOB
YCTPOHCTBOM PaCiIOPHBIX KOHCTPYKIHH;

— YCTPOHCTBO JHULIA BHYTPCHHUX KOHCTPYKUMH.

4.1.2.3. Cnocob «CTeHa B rpyHTe» MO3BOJIIET OCYINECTBAATE CTPOUTEN:

CTBO:

~ B HEIIOCPEACTBECHHOHN OIMU30CTH OT CYINECTBYIOIIBX 3JAHMA U COOpYRE-
HUH;

— IIPH 3HaYUTEILHOU riyOHHe coopysxerus (10 50 M);

— NpH GOTBLINX pasMepax B IUIaHE U CIOXHON (POpME COOPYKEHNS,

— IIpH BBICOKOM YPOBHE MO3CMHLIX BO/JI.

[To rpyHTOBBIM YCHOBHAM KCT€HA B IPYHTE» MOXKET IPUMEHATLECH B 008X
AHUCHEPCHBIX I'PYHTAX 3a HCKITKYEHNEM

~ TeKY4YHMX IVIMHHUCTBHIX MPYHTOB, HJIOB H IUTBIBYHOB;

— MIPM HATMYHMH TIOA3EMHBIX BOJ ¢ GOJBIMME CKOPOCTAMY (ribTpasit:

4.1.2.4. TIpy HaTHIUHM TPYHTOB, CONEPXAUMX TBEpABIE BKIIOHCHAA 1Y

POTHOTO WM TEXHOTEHHOI'o TPOMCXOXIEHUs (KpYIIHBIE BayHbI, 00MOMKH be

y . ¢
TOHHBIX KOHCTPYKLMIi, KAMEHHOM KIaJKH H Ap.) NPH MpoxXoake TpaHuteH b
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» MCrONB30BaTE TeXHHUKY, OCHAIIEHHYI0 (¢pesepHbIM obopynposanuem,
XOEH:M@ $HpM "Kacarpauae”, "bayap”, TONE Bornng.
Haﬂpmnonﬂﬂmn ge rpeiidepHOro obopyi0BaHHUA, KOTOPBIM KPYNHBEIE BKIIO-
anieKaloTCs, MOXET MPHBECTH K AeQOpPMUPOBAHHIO CTEHKH TPAaHIIECH,
LazeHwio YPOBHA TMKCOTPOIIHOIO pacTBopa M JiedOpMalUsM OKpY)KaIOMIEro
accHBa H 6mu3pacioNONCHHBIX 31aHHH.
[Tpy HaNMHIAH TPEIMHOBATHIX CKAIBHBIX IPYHTOB HJIH MPDOCIOER U3 HHX H
3aKapCTOBAHHBIX nopod, KOrja THKCOTPONHBIH PacTBOP MOXET BHITEKaTh B

[PYHET 1eoOXOANMO TIPAMEHATE onepexalromni TaMIIOHAX 3THX NPOCIOEB 1le-
¥

MCHTHO"TJIHHHCTHMH pacTBOpaMH.

4.1.2.5. Ilpu yCTpOWBCTBE «CTEHBI B TPYHTE» JKeCTKHe TpeOOBaHMA JOMK-
Hpl TIPEMBABASTRCA K FIMHHCTOMY PacTBODY, NPHTOTOBJEHHE KOTOPOro, KaK
NpaBuJIO, JODKHO OCYIUECTBAATHCA C UCTONB30BAHMEM OEHTOHHTOBOIO INIMHO-
nopowka. [11OTHOCTE pacTBOpa AOJKHA COCTABAATH MDH NIPHTOTOBIEHUH €10 C
HCTIONB30BaHHEM GEHTOHMTOBOro riuHomopomka 1,03-1,10 r/cm’, a u3 riuH
apyrux BuzoB - 1,10-1,25 /e,

Ilpy pa3paboTke Tpanuieii B HEYCTOMYMBEHIX IPYHTAX (BOZOHACKIIUCHHBIC
NECKH, TAMHUCTHIE TPYHTE! TEKYYeHM KOHCHCTEHLMH) C HanopHBIMH BogaM¥
HEOOXOZMMO KCIONE30BaTE TIMHMCTEIE PACTBOPHl INOBBILIEHHOH ILIOTHOCTH,
A Hero NOmyCKaeTCs NMpUMEHSTh OapUT, MarHETHT H APYTHE YTHKEIHTCIH
PacTBOpa, Ho He 6onee 7% MaCCH TIUHEL.

fns chixerns BopooTaaus U I0TEph MIMHHCTOIO PAacTBOPA B HEIO MOXK-
HO NOOABNATL KKMnKoe cTeKTo (CUNMKaT HaTpHA) B lipeaeniax 2-6 % Maccel riM-
HBbI.

4.1.2.6. Tpu YCTPOHCTBE MOHOJMTHBLIX CTEH B IPYHTE METOJOM BEPTH-

pTH
YATRHO mepemematomeiics Tpy6n1 (BIIT) neobxomumo npumenste Oonee co-
“CpleHnylo TEXHOMOrU0 GeToHUpOBaHUs C MCMONB3IOBAHHEM BHOPHPOBAHUA.
Eenu Geron mirs CMeceH, yknampiBaeMblil 6e3 BUGPHPOBAHHS, NOIKEH HMETh

OCaIKy Ko
dyca 18-20 cM, To mpm OeTOHMpPOBAHHUM IOAYXECTKHMH CMECAMH C
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NpHMEHeHueM BROPaTOPOB OCaKa KOHyca AokHa ORITh He Gonee § ,,

b a nﬂ‘
BWXKHOCTE DETOHHOH CMECH COXPaHATBCA Ha TIEPHOA TPRHCIOPTHpopy, H -
.

JafKy — HE MeHee 40 MUH.

llpy 3akpennenuH riayOHHHBIX BUOP2TOPOB Ha HIXKHEH yYacyy o104,
JIMTHO# TpYOB! NpH NPHMEHEHUH JKECTKAX CMECEH ¢ OCANKOH KOHyca 36
3HAYUTENLHO NOBLILAETCH OTHOPOAHOCTE O€TOHA, 8 ero CpeHss [IPOUHoey, "
35-40 % mblme, yeM OpH YKIAAKE JIUTHIX CMECEH.

[lpu peryndpoBaHMM HpOHECCa Mofa4y HeToHa WyTEM BKIIOYEHUy -
KmoYeHust BUOpaTopa MOCTUIAeTCA NMOBEIUICHHAA IIOTHOCTD, POYHOCTS, y 5,
JOHENPOHKLACMOCTS CTEHbI. BMECTO NUTHIX OSTOHOB C BRICOKHM COACPXaye,
uemedTa (g0 500-600 KT/M ) MOXHO MCHOJNE30BaTh MAIONONBHIKHbLIE CMecy .
OCaIKXOH KOHYyCa 3-4 cM. DKOHOMHS NIEMEHTA [0 CPaBHEHHIO C IMTBIMH CMeciyy
cocTapmsier 150-200 kr/M°. MeTo/ IpUMEHHM | TIPH Temmepatype 1o -30°C.

4.1.2.7. ]Ina noBplIeHHUA UHIYCTPHANLHOCTH BeAeHMsA paboT U Kauectss
CTEH PEKOMEHIYETCS NPHMEHATh COOPHBIA HIH COOPHO-MOHONUTHBIN BapHaHT.
COopHasg win COOPHO-MOHONUTHAS «CTEHA B IPYHTE» IIO3BOISET YBEIHYHTH
CKOPOCTh BO3BEACHUA KOHCTPYKLHM U CHH3HTE €€ TPYIOCMKOCTh, @ TAKXE CHY-
3UTH pacxoj GeToHa.

HPHMF;HEHHE 4 OIpaXAcHHMA KOTHOBAHOB TCXHOJNOIHMH «CTICHA B I'pyR-

TE» B Brje COOpHOM miH cOOPHO-MOHOJNHTHONW KOHCTPYKIIHH NO3BOAACT NOAY-

YUTh:

rapaHTHPOBaHHYI0O MapKy OeToHa CTeH To [POYHOCTH

BOJTOHEN POHHIIAEMOCTH;
- FAPAaHTUPOBAHHYFO FTCOMETPHIO M YHCTYIO IOBEPXHOCTh CTEH,
- CHI)KeHUe pacxona 6erona Ha 15-20 %;

i
- BO3SMOXHOCTH YCTAHOBKHM B 3aBOJICKHMX YCIHOBHAX 3aKNaAHBIX perajcH

CaNbHUKOB IS NOABOAKYA KOMMYHUKAUMUM;

s H-
- MCK/IIOYeHHE HEeOOXONMMOCTH PEryNapHOfi NOCTAaBKM pacyerHoro Ko7

4eCTBa TOBAPHOTO O€TOHA B HOPMATHBHBIC CPOKH;
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. B xaqecTBC koHcTpyKuHi cOOpHOH (CTCHBI B IPYHTE» XOPOILO 33~
4.1.2.5.

samn cebs IITYHTOBEIC nagems ITIC-50, paspabGorarneie OAQ
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PRC. 4.1, pumnprmansnas cxema cOOpHO-MOHONMHTHON (CTECHBI B FPYHTER:

l-cre o
HOBOK Grok; 2-mucrosas apMmarypa; 3-0€TOHHOE 3aroliHeHHe; 4-0TMETKA

Be
PXa 6”01(&; 5-0TMeTka aHa KOTJIOBaHa, O-OTMETKAa HU3a CTEHHI; 7-KOHTYD
PaHIey
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CrenoBsie Ooxu nonepeynoro ceyeHun 600x600 MM, anunop 10 25 u
maccoil 15-20 T uMeloT nonyuHNHHApPHYECKHE OOKOBEIE [IOBEPXHOCTY cﬂ;
JKEHHbIE CO CTOPOHEI NMOA3EMHOIO COOPYXKeHHs JHCTOBOH apMarypoi Tong
HOM 0-10 MM, KOTOpasi MOXET CHYXHUTE I'UApoU3OIAiIHe. bioxu Hmna%
IOTCA B 3aBOJICKHX YCHOBHAX U3 TaKeloro 6erona knacca B22,5-B30, Mapi
BOAORENMpOHHIaeMocTH W4-W6. KoHerpyxumd cOOpHO-MOHONHTHO e,
TonpHON 600 MM MOXeT OHITH UCTIONE30BAHA DK TTYOHHE «CTEHH B rpyg,
10 28 M B Pa3IMYHbIX WHXEHEPHO-TEONOrHYeCcKHX ycnosuax. [Ipu arom RA e
MOTYT OBITh NepesiaHb! BepTHKaNbHEIE HATPY3KH Ko 1500 KH/M ¥ MaruGaopy,
mMomeHTH 1o 1000 xHM/ M.

4.1.2.9. Texuonorwyeckue NpHUEMs!, MPHMEHAEMbIE JUIT OMOHONHYHBaxy,
(TammioHaxa) CTHIKOB NPH YCTPOHCTBE “CTeH B IrpyHTe", ROMKHE! 0beciewmpn
NOCTATOUHYIO TPOYHOCTE Y BOJOHEIIPOHHIIAEMOCTE CTHIKOB.

OneIT CTPOHTEHHCTBA MTOKA3bIBAET, YTo O0j€e palllOHANLHO YBEIHIHN
INHPHHY CTBIKA (M pACCTOSHHE MEeXIy naHeasIMH) ¢ oObluHBIX 20 MM zo 200
300 MM ¥ TIepedTH Ha TAMIIOHAX ere OSTOHHLIM PACTBOPOM C KII2CCOM HE Hik:
B25. IlpuMererne 3Tol peKOMeHJAUMH MONHOCTHIO HCKIIFOYAST (YHIILTPAIHK

TIOA3EMHEIX BOA W NIO3BONAET OTKA34THCA OT 32BAPKU CTHIKOB META/LUTAYECKHM!
HaKIIA[IKaMH.

DPPeKTHBHO TEXHOJOTHYECKOE pEIEHHe CTHIKOB H3 MOHOJHTHON
cGopHoro xenezoberona BuOpoHabuBHEIM cnocobom. OGopyznosanue M
OMOHONHYHBAHMA GETOHHOI CMECHIO CTHIKOB OTPAXIAOIMX KOHCTPYKIHH 1Y
TMIHHHCTHIM PACTBOPOM BKJIOYAET. HHBEHTApPHYIO TpyOy, BubpaTop (HanpMeP
B-401), npueMubIii GyHKep ¢ TUIOMAAKOH s obCnyKmuBanus BuOpaTopd H¥
nomuenus GyHkepa 6eToRHOM cMecko. [IpuMenenue IToil TexHonornHA 0068
YUBAET BBICOKOE KA4eCTBO paboT Mo Npo4HOCTH cThika (40-50 Mlla) ¥ BOROR

NPOHULAEMOCTH (H2 KOHTAKTE ¢ GETOHOM HCTIBITAHbI Ha 2 aTM.).
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norus yCTpOHCTBA «CTEHBI B TPYHTE» OTAC/HBHBIMH 3aXBATKaMH
TeXHO

LHMH H coeJHHHUTENBHBIMH) TPEAYCMATPUBAET YCTAHOBKY —apMa-

(Oncwﬁam ONepeKAIOLIIUX 3aXBaTK C
6eTOHHpOBaHHE B ONEp 1| ax H gocnenyio-

(ypHsix KBPKacos &
. aps coeJMHMTENLHBIX 33XBAaTOK CO CPe3KOH OETOHA TONLUHHOM
¥

5 TOpUEBBIX KPOMOK ONEPEXAIOIIUX 3aXB3aTOK € NOCNEAYIOIIEHA YCTaHOB-
0,15MC

voil kKapxacoB H GeTOHH
5 B FPYHTE» H OTCYTCTBHE XONONHBIX H FPA3EBBIX IIBOB B CTHIKAX.

popaHueM. Takas TEXHONOTHA 00eCeUnBaeT MOHOIKT-
Hm ({C'reH

[ing HaJEXHOTO YIAOTHEHHA IPOONEMHEIX CTHIKOB MEXAY MaHEIIMH
rpaHuleAHBIX cTeH, KaK [OKa3an OfbIT CTPOUTENbCTBA, YCICUIHO MOXKET ObITh
a1 TeXHOJOTHA CTPYHHOH HEeMEHTauuH «jet-groutmgy. Ilpa stom ize-

npUMeHeH
v eHTALHOHHBIE PabOTbl MOTYT BBINONHATECH KaK CHADYXH OTPAXAIOMIHX KOT-
noBaH CTEH, TaK d H3HYTPH KOTJIOBaHA 2o ero paspaborku. C 3ToH uensko B 32-
RUCHMOCTY OT NPOTHO3HPYEMOH BEJIHYMHBEI DACKPBITHA CTBIKOB ¢ INyOHHOM
MOryT ObITs TIPMMEHEHBI HEapMHpYeMbIe MM apMHPYEMbIE METAINIHYECKHMH
Tpybamu IpyHTOLEMEHTHEIE KONOHHBI fHaMeTpoM 60 unu 80 cm.

4.1.2.10. [ns pa3paboTKH FpyHTOBOTrO f/ipa BHYTPH IIOA3EMHOIC COOPY-
KEHHS], BO3BOJMMOIO CIIOCOOOM «CTEeHa B I'PYHTE), PEKOMEHAYETCH [IPUMCHATH
TEXHOJOTHIO, KOTOpas INpeaycMaTrpHBaeT pa3paboTKy BHauaie HeHTpanbHOM
1aCTH I'PYHTOBOIO MAacCHBa BHYTDH COOpPYXEHHA Ha TIyOHMHY OJHOIO spyca C
“OXpaHeHHeM No nepudepun HepaspaboTaHHBIX Y4YacTKoB. Takoil mpueM 00-
JI€r4aeT paboty orpaknaromieit KOHCTPYKUIMH. 3aTEM MOHTHPYIOTCA PacnopHbie
YORCTPYKUMH W paspaGaTbiBaeTcs oCTaBIUascs wacTs rpyHTa. Ha cnenyromued
}aXONKE UMK IOBTOpseTCS:.

HoBeim 1 IPOrpeCCHBHBIM SBNACTCA TaKXke CIocod pa3paboTKu rpyHTa B

XOTH0Baye
1CPE3 NEPEKPHITHA B MHOTCYPOBHEBLIX MOA3EMHBIX COOPYXKeHUsX. B

TTOM CllyYae nonomuy
TENbHAA KpeMb OrpaKIalolyX CTEH He IPUMEHseTCH.
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Ozpaxcdenue uz byponabusneix ceaii

4.1.2.11. Orpaxaenve u3 0ypoHaOUBHBIX CBall OTHOCHTCS K Mang,

oy

N
OosnblumX HArpy3ok Ha OpoBKe KOTIIOBaHa, @ TaKKe Ha CaMH CBaH npy el

MHUPYIOUWIHMCS BHAAM KpeIICHHs U ero uejiecoo0pasHO NPHMEeHsTE

30BAHHH HX B Ka4E€CTBE HECYILErO 37IEMEHTA CTPOALLETrOCH COOPYXeHuy
B xayectBe orpaxneHus KotTioBaHOB U3 OypoHaOWBHBIX CBaji MDiyeyy

10T TpH IPYNIIBI CBAHHLIX CTEH: C NPEPLIBUCTBIM PACIIONOKCHUEM CBaji, Kag

TEJIBHBIM MX COUPLKEHUEM M ceKylguecs cau (puc. 4.2).

S
a)
0)
HOOS00008000
r)

] 2
Puc. 4.2. Tunel orpaxacsuil koTnosana B3 OypoHabuBHbIX cBal
a ¥ © — cBay, YCTaHOBIEHHbBIE C ONPE/ICCHHIM [IArOM M 3aTHKKOH;
B — OypoKacaloluecs CBam; r — OypoceKymuecs cgau: | — onepexaiouid

CBas, Z — [IepeceKaromas cyad, 3 - 3aTixXKKa

CTeHbl ¢ NPEepbIBUCThIM PACTOIOKEHHEM CBaH ycTpauBalorTci B cys

. XY
CBA3HBIX IPYHTaX, ClIOCOGHBIX AEPXKaTh BEPTHKANbHBIN oTKOC -2 M. [1poME™
3

TOK MEXIY CBasMH JUIS NPENOTBPALIECHHS MECTHBIX BhIBAJOB 3aI{MLIACTCA

TL[L'

THKKAMH H3 JIOCOK, TOHKMX XeJle300€TOHHBIX IUIHT, ToppUpoBaHHbIX CTd °
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GeTOHHOM 3aTsKKOH. PaccToAHHE MEXIy OCAMH @ CBaH JOMKHO
HAH

s npeaenax D +50 MM < a < 3D, rae D — guameTp CKBaXKHHHI.
pCA
HaxﬂﬂHT

¢ xacaTe/bHbIM CONPHKCHHEM CBaif KCIIONH3YIOTCA B HECBA3HBIX
CteHbl

gT0Ob H30CKATE OCBHITIAHHA T'PYHTa MEXIY CBaAMH NPH PACKPBITHH
rpyHTaX,

gaHa, a CneﬂOBaTEJIE-HO B OCanoK NMNOBEPXHOCTH.
xOThO

CTeHbl H3 6y poCeKY LM XCH CBaH COOPYKaiOT, KOTJAa AHO KOTIOBaHa HHXE

poBHs TIONIEMHBIX BOLL Ha nepBoM 3Tale W3roTaBNMBAIOTCA Yepe3 OAHY CBaH
6e3 apMHpOBaHHAL, 1

soM, yTOOB 6ETOH COCENHUX cBail yacTHYHO moape3aica. Csau BTOpOro sTana
1

a BTOPOM — MeXXIYy HUMH YCTPanBalOTCA CBaH TakHM 0bpa-

ApMHPYIOTCA. Braronaps IOMY4YEHHOMY CHEINIEHHIO obpasyercs CIUIOIIHAs
npoyHad CTeHa € MOBBIIEHHONH BOJAOHENMPOHHIaeMOCTRI0. Bpeaka B OeTtoH co-
cequmx cBaii cocTaBnset 80-150 MM B 3aBUCHMOCTH OT JMaMeTpa CBaif, KOTO-
pwiit coctasnseT o1 600 no 1300 mm.

4.1.2.12. K npeuMyniecTBam orpaxaeHuit us 6ypoHaOUBHBIX CBall ClIexy-

€T OTHCCTH.

— BO3MOXKHOCTb HCITONB30BAHUS B Ka4€CTBE OCHOBAHWS NPOYHBIX IDYHTOB,
aneraloiux Ha Oonpmod rnybune;

— BO3MOXHOCTE YCTPOHCTBA cBalf pa3HOH JIIHHBI, ONHPAIOLIMXCA Ha Heob-
XOINMOH OTMETKC MPH PE3KO MepecedyeHHOM penbede KPOBIH NPOYHBIX IPyH-

TOB, MPUHATHIX 33 OCHOBAKHUE CBAi;

~ BO3MOXHOCTE YCTPOMCTBA OrPaXIEHHUM CTEH KOTIOBAaHOB, KOrda YPOBEHb

no
A3EMHBIX BOA 3aseraet Bpimle YPOBHS AHA KOTJIOBaH4,

~ BOIMOXHOCTE nepenaup Ha OJHY CBalO DOABLIIOro JHANA30HA Harpy30K
(1000-10000 KH);

OAKHOCTH ycTpoiicTea cBaif Gonbinoro anamerpa (1O CPABHEHMIO C

3OHBH Y,
My y

CBAAMH), YTO 3HAYUTENHHO YNyHIIaeT paboTy CRaif HA rOPH3OH-
.

" NOBhime _
o HAE HaNIeXHOCTH COOpYXEeHHil 3a CYeT yMEeHBbINEHHS OOLIMX U
Pannﬁmepnmx 0Camok:
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— UCKIIOYEHUE MOABHXKH M JedhopMaluyH PYHTOBOIO Maccugsa W
g,

JIOXKEHHBIX [100IH30CTH 34aHHH 3a CHET NOBBIIIEHHOH XECTKOCTH Caajj.

— BO3MOXHOCTE YCTPONHCTBA CBail 6e3 apMHPOBaHHA B HHXHej ee
rfie OTCYTCTBYET Iepeaua MOMEHTOB U MOPU3OHTAIBHLIX CHIL;

— OTCYTCTBHE CYILECTBEHHBIX BUOpallnid H COTPACEHUH B Nponecce Pog
BOZCTBA padoT;

-~ COKpallleHHe MOTpeOHOCTH B MEXaHU3MaxX H TPAHCIIOpTe.

4.1.2.13. B 3a8HCHMOCTH OT IPYHTOBBIX YCJIOBHH NPUMEHIOT CeRyy,
ue crnocoOb! OypeHHsa CKBRaXHH IS yeTpoiicTBa OypoHaOUBHBIX CRail:
~ rpeidepHbIN Crocod — B mecyaHslX, KPYyNHOOOMOMOYHEIX, CKabHyy |

MIHHUCTBIX TPYHTAX;

~ Crocob OypeHHs XKETOHKOH — B BOAOHACBIIICHHLIX IBLUIEBATHIX Necky

TEKYYHX CYyNECaX ¥ Wiax;

— BpalllaTeNAbHLIH {POTOPHBIN) CIIOCOO ~ B MMHUHUCTHIX TPYHTAX OT Mg,

TACTUYHOH JO TBEPAOH KOHCUCTEHIMH, MeCKaX CPEeIHeH KPYNHOCTH H Kpyn
HBIX.

JUis npenorspaieHds oOpyUIeHHS CTEHOK CKBAXXKHME IIPH OYpECHHH Mpk
MEHAIOT UHBEHTapHBE o0canHeie TPYOH! WiH H30BITOYHOE NaBIICHHE BOJH HIE
IIMHHCTOTO pactBopa. [lpuMenenue obcanueix TpyG spnsieTca nambosee ¥
drexTHBHON Mepoil obecnedeHua Ka4eCTBa H3TOTOBNCHHU CBAail B HEYCTOWIHBE
0OBOJHEHHEIX I'PYHTAX.

4.1.2.14. YerpoicTBo 6yponabHBHBIX CBAll IIpeXbABIAET KECTKUE TP
BaHHA K TEXHONOTHMYECKOMY IHpoLeccy mpou3pomcTsa pator. Ocobenno M
BaXKHO IIPU YCTPoOicTBe BypoceKylmxcs cBail. M3roTopnenne Taxux cpa T
Oyer obecrieueHHs HENPEPHIBHOCTH Npoilecca NpoM3BOACTBa padoT, T.K. yer
POMCTRO CeXYMUXCS apMUPOBAHHALIX CBall JOMKHO OBLITHL Npou3seieHo B oTHY

. 0
CHTEJIBHO CTPOro periameHTHpOBaHHbIH nepuoxn (1,5-2 cyrok), HauyMHaA c M

MEHTA BBINOJHEHMA OETOHHLIX HEAPDMHPOBAHHBIX CBaif.
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7 15. Bo y36eKaHHe BO3MOKHOIO H3/HHUIHETO otd0opa H pasyIioTHE-
4.1.2.17

qaua (PYHTR 32 ¢

rpH [IPOXOIKE €
HBIX JKCIIyaTHPYeMBIX 3JaHuH, ciueayer obecneuu-

eT ¢ro TEKyuero COCTOAHHS N BBIABIMBAHHA BHYTDbL obcaj-
KBAXKHMH, 4TO MOXET BBI3BaTk AePOpMaldH OCHOBa-
HBX TP)"6

peKAIOULYIO obcanky Tpy6aMH 3aboa cxsakuHB (coxpaHenue npobox),
paTh one

Heoﬁxoﬂﬂu(}cm AOTIONHUTENBHO OCYIIECTBAATE IIPUTPY3KY 32008 I'MTHHH-
a OpH

™ pacTBopOM HJIHN BOﬂOﬁ.
4.1.2.16. BypOHHGHBHbIe CBaM U3IrOTABJIHBAIOTCH 1O OZHOH TEeXHOJIOrH4de-

ol cxeMe: BHauane GYPAT CKBAXHHY, YCTAHABIMBAIOT APMATYPY, 3aTEM CKBA-
KHHY 3arOJHAIOT GeTOHHOI cMecpio. bosee CoBepICHHOH H pallHOHaNLHOH
rexHONOTHEH SBIACTCA TEXHOJIOTHA, KOTAA Y€pe3 OTBEPCTHA B II0JIOM LIHEKE
KBAXHHA 3an0nHAeTCs 6eTOHOM B pouecce Oypenns, a Kapkac NOTpYXaeTcs B
1HTOl HETOH NPH TOMOIIY BHOPO3aIaRMTHBAHMA.

4.1.2.17. Tlpu OypennH CKBaXKMH Jif YCTpOHWCTBa OypoHabmBHBIX cBa
nof 3AlUMTON TIHHHCTOrO pacTBopa Tpedyercas OEHTOHUTOBas TIJIMHA.
beHTOHUTOBBI PacTBOp MOXeT ObITh 3aMEHEH CHEUMAILHBIM IIONMMEPHBIM
PacTBOpOM, M3rOTOBJIEHHBIM C  HCHONL30BAHUEM CEPTHPUIIMPOBAHHBIX
3AryCTHTENCH Ha OCHOBE NoAMakpujaMyja ¢ odssarenpHnIM cobmoacHueM
yCnoBHs obecriedeMus BA3KOCTH pactsopa B mpegenax 35-80 cex/nutp Mo
BUCKO3HMETPY Mapuia (MeHbIee 3HaYeHMe JUIA TIMHMCTBIX IPYHTOB, 6ONbIIE:
19 neckoB).

4.1.2.18. CpaBHEHHE YKOHOMHUYECKHX NOKa3aTeNeii METOIOB OrpaXK JCHHA
XOT0BaHOB MOKa3hIBACT, YTO [IPOM3BOUTENBHOCTS paboT 1o YCTPOHCTBY CTEH
"3 Bypocekymxcs cpait MPHUMEPHO B 5 pa3 HUXe NPOU3BOAHTCABHOCTH MO YCT-
PORCTBY Tpamueittpix crey B rpyHTe. OnHaAKO, B TeX ClIydasX, KOrJa «CTeHa B
'PYHTEY ng RaKHM-IH00 MpUYKHAM HEBBLIMONHUMA, MPEXJE BCEro M3-33 Onac-

HOCTY
YUYCKa ramuucToro pacTBOpa, CTEHa M3 OYPOCEKYMIHXCA CBaif ocTaeTcs

HaHbo e
e
HaJieXHBIM BUaOM OrpaXACHHA KOT/I0BaHOB.
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O:zpaxcoenue us 6ypo3asuniusaioufuxca u 60asiueaempyy . cai

4.1.2.19. Obnacrtb npUMEHEHUS METULTHYECKUX Gyp{)?‘aﬁ‘*ﬂ‘mamﬁ
CBal MO IPYHTOBBIM YCJIOBHAM — M€CYAHBIC H [MTHHHCTBIE IDYHTL g nnt:
O TeKy4HX.

B rapHHCTBIX IpYHTaX MpUMEHAIOT 3aBHHUYHBaHHE TPY6 AaMeny,,
325 MM, B nieckax — go 500 MM npu ux anune — 10 20 M. Ylpu atopm BO1y )
CTHEIKOBKa TpYDO BO BpeMsi WX NOTPY)KeHHs CBapKOil 110 aHAJIOTHH ¢ COCTangy,
CBASMH.

4.1.2.20. B 3aBUCHMOCTH OT KOHKPETHBIX THAPOreoNOru4ecKux YComg
i TPeOOBAHUH K KOHCTPYKIMM OrPaxJeHUs TpYOsl MOryT OBITE Ockameny o
ITYIIKaMK C PBRIXJIATEIEM KaK ITyXMMH, TaK H TEPASMBIMH, KOTODHIE Nojpy,
FOT OCYLIECTBATE NOMONHUTENBHOE PRIXICHHE [IOTHOTO IPYHTA, YCKODHUTS np,
ieCC 3aBUHYMBAHHUSA M HE JOMYCTHTh ITOTIaJaHHA rpyHTa U I'PYHTOBEIX BOJ & o
JIOCTh TPYORI, YTO BOXHO NPH HECOXOAHMOCTH 3aNONHEHUS BHYTDEHHEro mpo
ctpascTBa TpyOsI O¢eToHOM. Ilpu 3aBiHYHBaEUH TPYOBI IPYHT YacTHYHO Yo
HAETCA.

bypo3aBiBYUBaOIIANCA TpyDa MOXKET ObITh MCNIONBL30BAHA Y IS yCTPol-
cTBa OypoHaOMBHGLIX cBalf, B TOM YHCie B HeyYCTOR4MBBIX OOBOJHECHHSIX IPYE
Ta2X. B 3TOM cnyuae B 3aBUHUECHHYIO TPYOY ¢ TepsaeMbiM HAKOHCYHHKOM BCT2:

NAETCH METAINYECKYN KapKac M ojaeTcs NUTOR 6eToH. 3aTeM, roka OeToH K

CXBaTHIICH, TpyOa BRIKPYIHBALTCH.

PaboTsl Mo 3aBHHYMBAHHMIO TPYO BLINOJHIIOTCS OYpPOBOH ycmuonﬁnﬁ
CO-2, HaBemuBaeMOH Ha Kxonep Ha 0a3e KpaHOB ¥ JKCKaBaropoOB THe
" paraaiH". CMeHHAas IPOH3BOINTENBHOCTE ORHOM YCTaHOBKH B 338K
MOCTH OT IPYHTOBBIX YCIOBM, JIMHL H AHamerpa Ipy6 cocrapnser 8-12 B
B CMEHY .

4.1.2.21. Tlpx 3aBuH9uBaHBM TpyO OTCYTCTBYIOT yjapbi ¥ prGpalss; °

TEX
TAKOKE HapylleHHe ¥ ocnaGieHre OKPYKAOWEro rpyHTa, nostoMy AaHHM
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qet BECTH paboThl B HENOCPEACTBEHHOM Onu3ocTH OT CylecT-
no3807
so300¥

Lqaumit # COOPYXCHHE:
syoustX ‘o orpwkAeHUA B BUAe Gypo3aBUHUMBAIOUHXCA CBAl C 3a-

KoHCTPY
wﬁ qHenb3ii peKo

caieHbX TPYHTEX 5
yagX A orpaixiacinia KOTloBaHoB yCHeinHo npHuMEHI-
gepnit. B 3THX ciy

ercs KOHCTPYKUHR M3 1
isic K KOTIOBaHY, ABIAIOTCA HECYIUMH, 3 HAPY)KHEIE — TAMIOHHPYIO-

gHMH KK 3aMbiKalo
gopani ce0f TAK HA3BIBACMBIC OypoTtpaMmboBaHusie cBaH (puc. 4.3 u 4.4).

MEHAOBATh NPH YCTPOHCTBE KOTIOBAHORB B C/1a0bIX M BOAO-

HEMOoCPEACTBEHHOM OJIM30CTH OT CYLUECTBYIOLHX CO-
ByX pANOB CBak, MpH4eM CBau BHYTpeHHero psaja, 00-

MMy, B KadeCcTBe TaMIIOHUPYIOUIMX XOPOLLO 3apPEeKOMEH-

100

25 275 275 275 275 275

(A~~~
Da@fa=SR @ ck:LH

75
275
488

13

NN LNININEONEN

AN

Prc, 4
3. Inast orpaaenus kornopana Puc. 4.4. KOHCTPYKIHA CTEHBL

XOH .
I-H:J}If‘iﬂmﬂeﬂ U3 2-X ps)loB cRai NOJ3CMHOI0 COOPYKEHHS 13
© MeTannuyeckue cpan; 2-X pANOB cBaii

2-

CB:ZM HORHpylome Oyporpambosanupie ] -Hecyle METAILTHYECKHUE
CBaH; 2-TAMIOHMPYIOLIHE
OyporpamboBanHbie;
3- obnunoBoynas x/6
pyDallka
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4.1.2.22. Croumocts 1 M* OrpaXaaloled CTEHKH U3 Oypo;
a
paromuxcg cesaii nHa 20 - 30%  HMKe CTOMMOCTH YCTpPOHCTRa CTey,

NOAHEHHONW CrnocoOOM «CTeHA B IpyHTE» NPH [PHMEPHO QHHHHUBH}(

lt‘

¢
crioco6oM 6ypoBcTaBHEIX TPYO ¢ OyPEHHEM CKBAXHH C MMPUMEHEHKe), Gemt,.

g -
MeTpax KOHCTPYKUHH. (CTOMMOCTH | M~ OrpaKaarolled CTeHkH, BbINop,

TOBOTO PACTBOPA, CO CTOMMOCTBH) BCEX COMYTCTBYIOLIMX pabor MPHMep, :
30% Brlllle CTOMMOCTH NIOTPYXEeHUA OypO3aBUHYHBAIOUINXCS CBaij.

4.1.2.23. Obnacrs npuMeHEeHUA METO/IA BAABIHBAHHS CBaif — TleCTaigy,
IMTAHKCTHIE TPYHTHL. IIpH 3TOM B IUIOTHBIX M NMPOYHBIX I'PYHTAX BB MR,
MOXET ObIThH 00NEeryeno yCTpoiCTBOM AMAEPHBIX CKBRXHH. [ pyHT B TIPOLjeqy
OTPY>XEHHA CBAH YIUIOTHAETCA, a €ro CTPOUTENIbHbIC CBOHCTBR YIIyUiliaiore

4.1.2.24. Bnasnupanye cpa¥ (LUMyHTa) CTATHYECKOH HAIDY3Koi N0
CTBIO MCKJIOMAET NUHAMMMECCKHME HArpy3KHW Ha OCHOBaHMe, MOITOMY Orpag
HHe KOT/JIOBAHOB M3 BIABIMBAEMEIX CBall aBngeTcAs Haubonee Oe30MmacHuy
TOZOM B YCJIOBHAX TCCHOH IOpPOACKOR 3aCTPOMKH, MCKIHOYAOLIUM BO3IHUKHOM
HUE NONOJHMUTENBHBIX HEAONMYCTHMBIX HEQOpMaiiii ONu3pacnoNOXKesHEX o
OPYKEHHHY.

4.1.2.25. Meroa BaaBnuBaHMA CBail XapaKTepH3yeTCs BBICOKOH MPOH3:
BETCABHOCTHIO H TEXHONOT'HYHOCTHIO.

[loMrMo BaaBauBaHHA Xeae3008TOHHBIX CBAH TEXHOJOIHsA BAABIHBAR

HO3BOJIACT:

~ yCcTpauBath TPyOoOeToHHbIe CBal (MeTannnyeckas Tpyoa, 3a1TOTHEHHS

6eTOHOM);

— MpPOHU3BOAHTL YCTPOHCTBO HAOUBHARIX XeJe300eTOHHBIX cpail MyT™
BJABIHBAHHUA K NOCICAVIOIUErO U3BJICYEHUA CTANBHBIX prG C oc*raﬁﬂﬂﬂﬂ*"’

HMDKHHM KOHLIOM.
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OzpaicoeHue i3 6yPOUHBEKUOHNBIX Coail
/HbEKIMOHHBIE CBaH B PJie Cly4aeB MOTYT OBITh HCIIOND-

4.1.2.26. byPO
eCTBE poanopHOH CTEHKH B IPYHTC C LCIbIO OTPONACHHA riry6o-

HBIX YCJIOBHAX NOPOLACKOH 3aCTPOMKH.
A yBesueHHs «eCTKOCTH CTeHKH B CBA3M ¢ Honpuol rubxocreio Oy-
(THOHHEBIX cpaii MOJKET OBITh PEKOMEH/IOBAHO:
pomﬂ'f IBYXPAAHOE PaCTIONOKEHHC CBa;
_ JONOJHATENBHOE 3AKPCIUIEHHE TPYHTA BOKPYT CBait MyTeM HHBEKTHPO-
gauHs TBED NeonIero pacTBOpa,
— yCTpOHACTBO 3HKEPOB,

_ ofpeIMHEHHE FONOB CBail Kene300eTOHHOH MIHTON.

4.12.27. TonuMHa ¥ HeCyl[as CMOCOOHOCTh OypOMHBEKIHOHHLIX CBaH
woxeT OLITH TIOBRILIEHA B 1Ba M DoJiee pa3 ¢ NOMONIBIO PaspsaHO-UMITY IbCHOW
rexnonorun  (PUT), ocHOBaHHOM Ha HCIONB30BAHHH JHEPIHH 3JIEKTPHYECKUX
pa3pafloB B IPYHTE H B OETOHHEIX CMecHX.

Yerpo#icteo OypouHbeKIHOHHBIX cBad PUT no paspsmHo-BMIynecHOM
TEXHONIOTMH MPOU3BOJUTCS HE MEHEe 4YeM S5-7 3NeKTpHUEeCKHMU pa3psijiaMH ¢
marom cooTBeTcTBeHHO 200-300 MM Mo ee AnuHE H He MeHee yeM 15 pa3zpsana-
MH B 3300¢ CKBaXHHEI DK 3HEPIHM Kaxaoro paspaza 30-40 xIx. s sToro B
CKBAXHHY IIOCJIE 3aNOJHEHHs €e MEJIKO3epHHUCTOM OeTOHHOH CMEChIO OIyCKaeT-
¢ CHENHANLHBIA paspamHUK. B [Ipolecce MOTPYKEHUA pa3pialHUKA Ha €ero
JICKTPOLBl MEPHONHIECKH TTONAETCH BHICOKOE HanpsKeHue, obecnevyusaroniee
SO3HUKHOBEHME IMeKTPHYECKOro pa3paja TpedyeMoil MOIIHOCTH, YTO BHI3LIBAET

YIuUio
THEHue FPYHTA B CTEHKAX CKBAKHULI H B ee 3ab0e.

Pac - .
X0 HHBEKLIHOHHOTrO pactBopa rpu ycrpouctBe csaii PUT nonxen

V%
[BETCTBOBATE YCTAHOBJIEHHOMY B NIPOEKTE.
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LInynmoesie u banounsie 02paxcocrusn

4.1.2.28. Cranbuble HITYHTOBBIE OIPaXACHHSA B ONPEACNCHHLIX HHe.
HEPHO-TEONOTHYECKHUX M THJAPOTeONIOTHYECKHX YCIOBHAX U MpPH IIyOHHE ko
A0BaHa 0O 7-8 M MO TEXHUKO-3KOHOMWYECKHM MOKA3ATENAM MOTYT OKa3aThey
3@ dekTHBHEE IPYIHUX cNOCOO0OB Orpa)KACHNs KOTIOBAHOB.

[IpriMeHerHe 3TOr0 BUJA OTPAaXJAIOMUX IJIEMEHTOB, NOTPYKAEMBIX, Ky
paBUIIC, 330MBKOH, MOXET DPErfiaMEHTHUPOBATHLCH COCTOSHHMEM OJIM3pacHon.
YKEHHBIX IKCILUTYaTUPYEMBIX COOPYKEeHHH. KpoMe Toro, HInyHTOBasA CTEHA OTHg-
CHUTCA K TMOKMM BHAAM KpEIIEHHs, MOITOMY €€ liefecooOpa3Ho HCII0Nb30Bary,
IIPH OTCYTCTBUY BOMM3M OPOBKH KOTNOBAHA 3HAYHTENBHBIX Harpy3o0K.

4.1.2.29. Obnacte NpUMEHECHHSA IHIYHTOBBIX OrPOXKACHHM 110 IPYHTOBLI
YCIOBHAM — MECKU K MNHUHUCTHIC I'PYHTHI, B TOM YMCIE BOJOHACBHIIEHHEIS, He
cojepalide KpYyIHbIX BKITIOYeHUH. [Ins obnerdeHus morpyXeHus onpasian
ceha cnocod mnoampiBa. g obecneveHds BOJOHEIIPOHHUIIAEMOCTH KOHUE
IIINTYHTOBBIX O&jIOK CBOMMY IUTOCKOCTAMH COEIHHAIOTCS B TaK Ha3bIBacMBble

«3aMKHY», CIyXaH{He TaxKe HalpaBIsIONMME [IPH NIOTPYIKEHUU UITYHTA.

4.1.2.30. Ilorpy>xeHHe IMYyHTOBRIX NMEMEHTOB B IPYHT OCYHIECTBIIAETCA
obObI4HO TpeMs crniocobaMu; yapHsiM, BHOpAHMOHHEIM K BAIaBNHBaHKueM. Bribop
crioco0a IMOTpyXEeHHs OIpeAeNsiercsi: TPYHTOBLIMH YCHOBUSAMH, HaJIHYHEM
BOJM3M KOTJIOBAHA SKCILTYATAPYEMbIX 3JaHRH H COOPYKEHHM, MACCOH M JUTHHOK
MOrpyX¥aeMbIX DJIEMEHTOB, a TAKXC HAIMYHEM HE0OXOAUMOTO 00OpYyHOBAHHL
HinmyHT, Tak xe, Kak B OanoyHoe orpaxeHHe, Yaule BCCro npexycMarpyusaetcs
U3BJICK4EMBIM W3 I'PYHTA, IJIS YEro HCTIOIB3YIOTCS MEXaHW3Mbl, aHajl0rH4HbE
IPUMERAEMBIM U1 OTPYKEHHUS.

4.1.2.31. T1lepcnieKTHBHBIM METOHOM MOIPYKEHUA MNYHTA U Hanox, KOT¢
phIi paciuvpseT obaacTs NPUMeHeHUs 3TOr0 BHAA OrpaXkaeHua, 0cobeHHOo B YC
NOBMAX TECHOH TIOPOACKOM 3aCTpOMKH, sBNAETCS HMX BJAaBiiMBanue B IrpyHD?

TaKXe BUOpOMNOrpyXeHHe ¢ MOBBIIIEHHOH YacToTOM BHOpupoBaHHs (M0 2000

KOJI/MUH).
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4.1.2.32. TlorpyXeHHe WIAYHTOBLIX 3MAEMEHTOB NAaKETaMH HA HOJHYIO
y6HHY yBeTH4UBAET NPOU3BOMHTENLHOCTh PAbOT U MOBBILAET KAa4eCTBO Of-
paKaEHHS- K Tak#M KOHCTPYKIUAM OTHOCATCS CBapHBIC MINMYHTOBLIC 3jiE€MeH-
ry — NAHEIH (TILC), paspaborarnsic OAO « [ JHAMC» (r. Mocksa). [Ipume-
yloTCA MaHenx pac4deTHoM mupuHoit 100 ul150 cMm » gnuno#t 5o 36 M. Copra-
weHT TaHenes [1ILIC, conepxamuit 57 TUIOPa3MEPOR, NO3BOJIACT KOHCTPYUPO-
aaTh CTEHBI C MOMEHTOM CONIPOTUBJICHHS OT 1800 mo 11100 cm/M.

3aMOK [UIA COCIMHEHHs IIaHeJied pEUIeH B CBAapHOM BapdaHTe, He Tpe-
GytoiueM MPOKATKH CNEUHANLHOTO $acOHHOrO INeMEeHTa. THI 3aMKa — «OJH-
HapHast» MIH «HABOHHAAY 0boiIMa.

Nna nanened ITIC xapakrepHa manas ynenbHas MeramioeMkocTh. Oxa
ua 20 % MeHbIlIe, YeM Y PaBHOHECYIIECH CTEHBI W3 UIMYyHTa Jlapceu-5 u3 cranu
TOrO e KJ1acca.

KonxuecTso 3aMKOB Ha eXUHHLY AAUHBI cTeHH! B3 naHenei ITHIC s 2-3

pa3a MEHBINE, YeM Y OOBIYHEIX LINMYHTUH mmpuHoi 400-600 MM, uto obecnieun-

B2eT MX MEHBIIYIO BOXOIIPOHUIIAEMOCTb.

Cnocobsl Kpennenun ozpaxcoarouqux KOHCMpYKyui

4.1.2.33. JIng obecnevyedus YCTOHYMBOCTH OrpaxJaiolieli KOHCTPYKIIHH
Ipy riybuHe KoTioBaHa Oonee 4-6 M HEOOXOJHMO NPHMEHSTH ee KpelUleHHe
PaCIIOPHBIMH WM AHKEPHBIMM KOHCTPYKIHAMH.

K mpeumymecTsaM pacnopHbix cHCTeM nepes aHKepHBIMH CieyeT OTHe-
“TH Cienyromme: MX YCTPOUCTBO MPOIIE, ACIEBNe N He Tpebyer CnenuaibHoil
TeXHONOIHH 1 crenManbHOro 06OPYIOBAHMSA, OHM MOTYT MHOTOKDaTHO HCHOJb-
30BaThCy, [ostomy TaMm, rze 370 BO3MOXKHO, NPEeIIIOYTEHHE ClIeAYET OTHABATE
PACNOPHEBIM crcTeMam.

Xopomo 3apPEKOMEHIOBANIM cebF HaKIOHHBIE pacloOpKd C YIIOpOM Ha

ParMeqT AHHIIA KOTJOBaHA WM Ha CrEeUHaNBbHO BBINIOIHEHHYIO CBaHHYIO OIO-
Py.
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4.1.2.34. [lpaMerieHne aHKEPHOrO KpeMieHus OrpaXKAAloMX KOHCTpyy.

LMK KOTJIOBAHOB B3aMEH PAaCNOPHBIX CHCTEM BO MHOTHX CHYYasX AT PAA Tey.
HUKO-IKOHOMHYECKUX NMPCHMYHIECTB, BOKHEHIUHMH H3 KOTOPBIX ABNAIOTCA:

~ HET OrPaHUYEHUN 110 IUNPUHE KOTNOBAHA;

~ pacwmipsercs QpOHT pa3spaboTKd TPYHTa B KOTJIOBaHE CTPOUTENbHj

TeXHHKOMH;

- OTCYTCTBYIOT KakKue-mHOo MOoMexW HpH MOHTaXe KOHCTPYKLHH coopy.
KEHUS,

~ OTHAJaeT HeoOXOAMMOCTh B NEPEKJIAJIKE PAaCIIOPHEBIX 3NEMEHTOB;

—~ NPUMEHEHHE TaM, TI'I€ 3TO BO3MOXHO, ORHOCTOPOHHEIO KperUieHus
orpaxacHuA KOTJI0BaHa.

— JOCTHraeTcd CymIECTBEHHBIH TeXHHKO-3KOHOMUYECKHH 3D dEeKT B nocie-
OYIOIMX TEXHOJIOFMYECKUX ONICPaHUsSX MO BO3BEACHHIO [JOA3EMHOIO COOpYxKe-
HUA (3eMIIAHBIE paboThl, MOHTAX CTPOUTENBHBIX KOHCTPYKIHMK), 4TO odecrieyu-
BaeT CYLIECTBEHHOE COKPalUeHHEe CPOKOB CTPOHUTENLCTBRA.

4.1.2.35. AHKepsl MOTYT yCTaHARJIMBATLCSI BO BCEX IPYHTAX 3a HCKITIOYE-
HueM cnabpIxX (rIHHBI TEKyYeH KOHCHCTEHLMM, MBI, 3aTOPQOBAHHEIC IPYHTHI H
TOpBl, MPOCANOYHEIE FPYHTHI).

CKBaKMHE] U1 YCTAaHOBKYM ankepa o0pa3syior myteM Oypenus (c obcaf-
HeIMM TpyOaMy, DOJA IJIMHHCTBIM DPacTBOpPOM, WUIHEKOM) UM 3aOuBKON HIH
BAaBIUBaHUEM 00canHoH TpyOhI.

4.1.2.36. HanOonee wiMpoKo NpUMEHAIOTCS HHBbEKLUHOHHBIE NpeaBapi-
T€NbHO HANPHKCHHEBIE IPYHTOBLIE aHKEPHl, B KOTOPHIX 33KPEIUVICHHE B IpyHTt
Co3lacTcs MyTeM HarHeTaHusf B pabouylo 30HY TBEpACIOUIMX pacTBOpOB, KaK
[paBuiio, HA OCHOBE MOPTAAHALEMEHTOB. 1aKHe aHKephbl 0051alaloT UelbM pi-
AOM NPEHMYILECTB: IKOHOMHYHOCTLIO, XOPOILIMM CIIENUIEHHMEM 3aTBepaeBicrV

LIEMEHTHOTO PacTBOpa C TAroH, BLICOKOM HecyhiieH crnocoOHOCThI0, 00pa3oBaHy”

€M 33aHTHOIO CJI0A OT KOPPO3HH.
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B 3aBHCUMOCTH OT IPYHTOBBIX YCIOBHH ClIeTyeT NMPHUMEHSATh OJHOKPAT-
gyl0, ABYKPATHYIO WIIH MHOTOKPATHYIO (B IVIMHUCTBHIX TPYHTaX) HMHBEKIIHIO
pacTBOPa nasienueM 2-3 Mlla.

C 11e71pi0 NOBBILIEHU TeMNIOB pabOT ¥ KayecTBa 3aJ€KH B LIEMEHT DeKo-
veHZyeTcsl BBOAUTH J0DaBKW JUISL yCKOPEHMs CPOKOB TBEPHEHHS, CHKEHHUS
yCaJIKHl, HCTIONB30BATE paclIUpAIOIIMHCS IEMEHTHBIA COCTaB.

4.1.2.37. Tlpumensiemas gupmoii "Puta"” (r. MoCKBa) TEXHONOTHS YCT-
pOACTBA AHKEPOB IMpEIyCMAaTpUBAaCT  3ANOJIHCHUE CKBAXHHBI TBEPACIOLIHM
pacTBOPOM B 30HE 3a/Ie/TKH C 00paboTKOH ee UMITYIbLCHBIMH pa3psifaMHy C 3Hep-
rueit 40 kK ¥ 0JHOBpeMEHHEIM JOJIMBOM LHEMEHTHOIrO pacTBopa. B pesynbTare
APOMCXOJMT PACIIUPEHME CKBAKMHEI, YBEMYEHHE IIOTVIOLIEHHS H IUIOTHOCTH
pacTBOPA, & COOTBETCTBEHHO M HECYIEH CIOCODHOCTH aHKepa.

4.1.2.38. 1IpH ucnonb30BaHMK 1A KPEIUeHUs OrpaXkAaioluX KOHCTPYK-
NUH NPAOEBhIX AHKEPOB UX pacyerHas Harpy3ka COCTaBIIACT IIPH YKCIE KaHa-
toB 3-5 o 800 xH, nipu uncne kanaros 5-7 go 1000-1200 kH.

B cTepHEBELIX aHKepax pacuyerHas Harpyska coctaBiaser 10 350 xH npu
onHocTepxKHEBOM BapuanTte ¢ 10 600 kH npu 2-X crepkHEBOH KOHCTPYKLMH.

Hecymast cmocoOHOCTs aHKEPOB MOXET OBbITH MOBBIUCHA NpH MPHMEHE-
HHH CIIEHAIBHOTO HACOCHOro 000py10BaHus, CTIOCOOHOT0 CO3/1aBaTh BHICOKOE
nasnenue (o 10 Mlla) s HardHeTaHus TBepACKOLIErO PACTBOPAE, U ITYTEM BBe-
NEHHS B paCTBOP PasiUYHBIX 100aBOK.

4.1.2.39. TlporpeccHBHBIM METOAOM KPEIIEHNS BEPTHKAIBHBIX ¥ KPYTO-
NaJA0IMX IPYHTOBEIX CTEH KOTIOBaHOB MyOHHON mo 12-15 M sgBnsercs wc-
NOMB30BaHHE B KaueCTBE IMOAMOPHONI KOHCTPYKIMH CaMOT0 I'DYHTa, YKpeIlleH-
HOTrO cycTeMOit apMAaTypPHBIX cTepXHei — Hareaeit. O6aacTe MpUMEHEeHUs METO-
A3 110 TPYHTOBLIM YCIOBHAM — CBA3HBIE IMHHUCTHIE IPYHTE! OT TBEpAOH IO ILIa-

“TUYHOW KOHCUCTEHUMH NIPH OTCYTCTBMH BOIOHOCHBIX M TPYJHO OCYILAEMBIX

NECYAHBIX MTPOCIIOEB.
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4.1.2.40. ApMUpOBaHUE I'PYHTA CTANBHBEIMU CTEpPXHAMH OCYIIECTRIIsIeT,
[IOCTENIEHHO N0 Mepe pa3paboTKH KOTIOBaHA. [Uid 3allIUTHI TPYHTOBOM CTeH
MECTHBIX BBIBAJIOB MEXIy HarelsiMH B [EPHOX IKCK2BAl[MK ee TIOBEPXHocy,
MOKPBIBAETCA HAOPBI3r-06TOHHOM OONULIOBKOH WK yCTpauBaeTcs COOPHEIN 5.
paH W3 [JIHT, & TAKXKE MOTYT UCNONb30BaThCA NNOTUMEPHBIE PYIIOHHEIE MaTepy;.
1B

JIOCTOHHCTBOM MeTOAa SIBNIAETCH ero IpoCTOTa X IKOHOMUYHOCTE, T.K. Hey
HeoOXOAHMOCTH B CIIELIMANBHO BO3BOIHMOH OrpaXxaarolied CTeHKe U ee Iomoj.
HUTeABHOM KperuieHuHd. C npuMeHEeHUeM 3TOT0 BUJA KPEIH COOPYXKEH Pall 00p.
€KTOB METPOIOJINTEHA, BO3BOJAMMbBIX KOTIOBAaHHBIM crocoboM, B iT. Mockse
C.-IleTepOypre 1 ApyrUX KpYHHBIX FOpojax.

B OAO "I[THHUMC" (r. MockBa) paspaboTraHa MeTOIHKa ¥ pacyeTHas Mpo-
rpaMma 110 NMPOEKTUPOBaHMIO HATEBHOTO KpeIUIeH!s, a TaKkKe PyKoBOACTBO o

TEXHOJIOTHH €I'0 BO3BCICHHUA.

4.1.3. MeToan! CTPONTEILCTBA CHIOCOHAME «CBEPXY—BHHA3» H «BBEPX—BHH3»

4.1.3.1. CrnocoOBl CTPOUTEIBCTBA IIOA3EMHBIX COOPYXKEHHH «CBEPXY-
BHH3» H «BBEPX-BHU3» I103BOMAKOT OTKA3ATHCA OT KPEIUIEHHS OrpaXKAeHHus KoT-
NOBaHA BPEMEHHBIMHM PACTIOPHLIMY KOHCTPYKUHMAMH WM aHKEPHBIMHM KpeIUe-
HUAMH, T.K. B KQ4eCTBE PACHOPHON CUCTEMBI AJist OrpaXJaeHHs KOTI0BaHa 3/]€eCh
HCIIONBb3YIOTCS MEXAYITAXKHBIE NEPEKPbITHA. 1 BTOpOro U3 cnocobos, KpoMe
TOT0, CYILECTBEHHO COKPAIAKTCA CPOKH CTPOMTENLCTBA.

JTH METOABLI CTPOHUTENBCTBA ABNFIOTCH HaubOoNMee mMaJgIlMMH 110 OTHOLK
HUIO K Onu3jexarien CyuecTByIomel sacTpoltike, odecneurBas MUHHUMAIbHBI
[10 CPABHEHHUIO ¢ IPYTrHMH criocobamMu KperuieHHs KOTJIOBAHOB, ocajku CyUl
CTBYIOLIMX 30aHUN ¥ COOPYXEHUN.

4.1.3.2. TIpu criocofe CTPOMTENLCTBA HOA3EMHBIX COOpPYXKEHUM «cBEPX)”

BHM3» (IOJTy3aKPhITHIH croco0) MOTYT ObITh HCIIONB30BAHE! TPU OCHOBHBIX TV
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HoMOMHUECKHX TIpHEMA, ONpeAC/IONMX MOPSANOK BO3BEACHHA MOHONUTHBIX

e1e300eTOHHBIX IIEPEKPHITHH U NOSPYCHON pa3paboTKH IPyHTa MO HX 3allK-

el

TOH.
[TepBbil npueM Oa3UpyeTCs Ha OlEPEXaroLleM BO3BEAEHUM TIePEKPBITHH

10 OTHOUIEHHIO K NOAPYCHOMR pa3paldoTKe I'PyHTa B KOTIOBaHe, IIpX 3TOM OeTo-
HUpOBAHUE MePEKPLITUN OCYILECTBIsieTCs 0e30nanyD0oyYHLEIM METOAOM Herno-
cpeACTBEHHO Ha IMIOJTOTOBICHHOM TPYHTOBOM OCHOBaHHH (PHC. 4.5).

BTopoil mpueM IpeanoJaraeT oepexarollylo IIOIpyCHYH paspaboTKy
rpyHT2 ¥ MOC/eAyIOllee BO3BEACHHE NMEPEKPHITAN C MOMOLIBIO MHBEHTAPHOM
onanyOKH, ONUPAKOLUEHCS Ha [TOATOTOBIEHHOE I'PYHTOBOE OCHOBAHHUE.

TpeTtu#t npueM — KOMOWHUPOBAHHEBIA K coYeTaeT B cede Kak BIEMEHTHI
TeXHOIOTHH BO3BEACHUA MEPEKphITUid 0e30nany00YHBIM METOAOM, TaK M C OIH-
paHueM HHBEHTapHOH omnanyOKy Ha MONTOTOBJIEHHOE FPYHTOBOE OCHOBAHHE
(puc. 4.6).

13 tpex npueMoB Haubonee >3POEKTUBEH BTOPOM, MO3BONSIOMINIA Cyllie-
CTBEHHO CHU3UTH TPYI0E€MKOCTb, NPOJCDKUTEIBHOCTE HIpOoLecCa U CTOUMOCTD
IKCKABALIMK KOTJIOBaHa.

4.1.3.3. PazpaboTka rpyHTa B KOTJIOBaHE T10]] 3alIUTON NEPEKPhITHH PO~
M3BOOUTCH MayioradapUTHBIMHU 3KCKABATOpPaMM W OOBIMHEIMM OyibaO3epaMHy, a
BRIIAYa I'PYHTA — € [IOMOILBIO IPeHMEPHOro SKCKaBaTopa yepe3 MOHTAXHbIE OT-
BEPCTHA B NEPEKPBITHIX.

Ocoboe BHHMaHUE HOKHO YAENATHCA NpPeLBapHTENIbHON ITOATOTOBKE
'PYHTOBOIO OCHOBAaHUSA Iepen OSTOHUPOBAHMEM TIEPEKPHITHUA HIH YCTAHOBKOM
ONaTyOKH, KOTOpas MOXET OCYIIECTBIAATLCS NEeCHaHOM MOMCHITKOH, BTpamMbo-
BbiBaHueM wieOHA, YKIaAKOH C10d HU3KOMAapouyHor OeTOHHOH cMecH WM

UEMEHTHO-1ECUaHOTO PacTBOpA.
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Puc. 4.5. Criocob cTpoHTebCTBA NOA3EMHOIO COOPYKEHH «CBEPXY-BHH3Y.

Paspabotka rpyHTa Ha TpeTheM Spyce KOTJIOBAaHA N0J 3AIHTOH NePeKPLITHH Hag
1-3 noj3eMHBIMH 3TaXKaMu, BO3BeJeHHBIMH Ge30nany6ouHbIM METOAOM
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Puc. 4.6. Criocob cTpouTenneTBa 0438MHOI0 COOPYIKEHH «CBEPXY-BHU3Y
no KoMOMHHpOBaHHOHM TexHoJoruH. IlapannensHoe Bo3BeAeHUE NTepeKpBITHA
Haj 3-M NOJ3eMHBIM 3TAXOM U pa3paboTka rpyHTa Ha TPEThEM spyce KOToBaHd
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4.1.3.4. Meron cTpONTENbCTBA «BBEPX-BHH3» IPERYyCMaTPHBAeT CTPOM-
-o15CTBO 31aHHHA ¢ HECKONLKHMHU [OA3€MHEIMH 3TAXXAMHU 3a CUECT ONHOBPEMEH-
400 cOOPYXEHHUS 3TaXe# BBEPX M BHM3 OT YPOBHA MOBEPXHOCTH 3€MIIH € YCT-
" cTBOM OTPAXJCHHS KOTJIOBAHA CrIocODOM «CTEHa B FPYHTEN, KOTOPOE YacTo
Ty KHT cTeHO#i MOA3eMHOI 4acTH 3JaHHA. CTPOHTENECTBO TAKHM METOIOM [10-
_pongeT COKpaTHTD oOl1He CPOKH CTPOUTEJILCTRA 3/1aHuA B uenom ao 30 %.

CTpOHTENBCTBO M0 CXeMe «BBEPX-BHH3» HaUHHAETCA ¢ YCTPOHUCTBA TPaH-
qefiHBX CCTEH B TPYHTE» MO NEPUMETPY COOPYKEHHS H NPOMENKYTOYHBIX
GypoBBIX ODOD (xonouH). TpaHuueilHsle CTeHsl 1 OypOBBIE KOJOHHBI CJIyXar
onopaMi OYAYLIHX KOHCTPYKIHMH BEpXHEro crpoexus. [lajee HayMHAETCA OT-
kpITas pa3paboTKa rpyHTa Ha NEPBOM IMIOA3EMHOM sfpyce U MapajuleNbHO 3a-
BaTKAMH BO3BOJIUTCA IEPESKPHITHE HaJ MEPBBIM TAXOM (B YPOBHE 3EMIIH).
[pu JOCTIDKEHMHM OETOHOM NEPEKPHITHA B YPOBHE 3¢MIIH /5% NPOYHOCTH, Ha
HeM B CTICIHAJIGHO YCHIIEHHON 30HE CTALMOHAPHO yCTaHaBIMBaeTCa DanieHHbH
xpad. [lo mocrmxenvn Oetonom nepexpsits 100% npcoyHOCTH HaYMHAETCH

BO3BEAICHNE KOHCTPYKUUH HAZEMHBIX 3TAXKEH U OJJHOBPEMEHHO BEAETCH CTPOH-

TENBCTBO BTOPOIO ¥ INOCASAYIOLHMX NOA3EMHBIX JTAXEH 10 OZHOMY U3 Tpex

TEXHONOTHYECKHX IPUEMOB, OTIUCAHHBIX BhIIIIE,
Meronsr cTpouTeNsCTBa CIIOCO0AMH «CBEPXY — BHH3» H «BBEPX-BHH3I)

YCNEIHO IIPHMEHEHB Ha LIeA0M pAe 00BEKTOR CTPOUTENHCTRA B I. MOCKBE.

4.1.4. Ilpumenesue cYpyiiHOH HEMEeHTAURM (TEXHOJIOrMB «jet-grouting»)
B MO/13€MHOM CTPOHTENILCTBE

4.1.4.1. Texronords CTpyHHOI UEMEHTaUHH HAH TEXHOJOTHA «jet-
STouting» 3axioyaer ¢ B paspylIeHNH M TepeMelllMBaHMH PYHTa BBICOKOHA-
I0PHOM crpyeii neMeHTHOTO pacTBOPA, KCXOMAIIETO IO BBLICOKMM JaBlEHHEM
3 MOHHTOpa, pacnoNOXKEHHOro Ha HHXHEM KOHle OypoBoil KonoHHBL B pe-

3
YIbTaTe B rpyHTOBOM MaccuBe GOPMHpYIOTCH cBau auameTpom 0,6-1,0 M u3
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HOBOTO MaTepHana — rpyHTo0eTOHa ¢ AOCTaTOYHO BHICOKHMH HECYILHMHE R
THBOQHUNBTPALUMOHHBIMH XapaKTEPHUCTHKAMH.
4.1.4.2. YcTpoicTsO cBait M3 IPYHTODETOHA BBINONHAETCA B ABA 3Tap,.
NPOU3BOACTBO TpAMOro (OypeHue ckBaxHHBL) K o0paTHOro xXoaa OYpoBol k4.
NOHHEBL. B mpoiecce 00OpaTHOro XoJa NpOU3BOJAAT NOABEM KOJIOHHBI C OJHOBp..
MEHHBIM €€ BpauieHHeM. [Ipy 9TOM NOAHUMAIOT JaBJieHHE LIEMEHTHOTO PacTry.
pa, KOTOPBLIH HNOCTYNAET B COIUIa MOHHTOPA, CO3JIAI0IUKE CTPYIO C BBHICOKOH Kky.
HCTHUYECKOU IHEPIrucH.
CBan, obpasyeMsie ¢ HCMOJNIL3OBAHHEM CTPYHHOH TEXHOJIOTHH, MOryr
OLITH KPYTTIOrO CCYEHHMs, TPEXJIONACTHEIE, YETHIPEXNONACTHRIE, BAHTOO0Da3HEe,
a Takke cekymMeca. KomMOMHMpOBaHUE TpeX- ¥ YETHIPEXIONACTHEIX CBak Co3-
AAET AYCHCTHIE CTPYKTYPSI, KOTOPHEC MOTYT OLITH HMCNONL30BAHE! B Ka4eCThe
HEeCYINMX KOHCTPYKUUH 6aronaps BOBIEYSHHIO B paboTy rpyHTa, HaXOAALEro-
CA B AYEHKaX.
4.1.4.3. TexHonorus cTpyHHOM LEMEHTAIMU MOXET OBITh 3PHEKTHBHO
OpUMEHEHA NPH PEIICHUH CACAYICHNY 3a7a4 NOA3eMHOTI0 CTPOUTENBCTHA:
-~ COOPYXKEHHE OAMHOYHBIX CBAUHBIX QYHAAMEHTOB;
~ COOPYKEHHE JICHTOYHBIX B IUIAHE KOHCTPYKIMH TUIIA «CTEHA B rPYHTER,
- YCTPOHCTBO aHKEPHbBIX KPETINICHHH;
- YKPENNEeHHUE IPYHTA BOKPYT CTPOAMIMXCH NO3EMHBIX COOPYKEHUM;
-~ YCWICHUE OCHOBaHUHM K QYHIAMEHTOB CYIHECTBYIOIIMX 3JaHUH;
— [POBEACHUE NMPOTHBOOIION3HEBEIX MEPONIPHATHH;
— CO3/IaHHe NPOTUBOMUNBTPALIHOHHBIX 33BEC.
- HEMEHTALNOHHOE YIIPOUHEHME PA3PYHICHHBIX CKANLHLIX TPYHTOB;
- YIJIOTHCHHE CTHIKOB MeX Y NaHelsMU TpaHIEeUHbIX «CTEeH B I'PYHTED.
4.1.4.4.K OCHOBHBIM TPEHUMYLIECTBAM TEXHOJOTHM OTHOCATCA CIAEHYH"
LIHE: BLICOKAA NMPOU3BOAUTENBHOCTDL, MPOCTOTA, 3KOHOMHYHOCTE, BO3MOXHOCTP
paloOThl B CTECHCHHBIX YCIOBMAX (BONM3M CYWECTBYIOIYWX 3MaHUi, B NOABY

N1ax ), OTCYTCTBHE HEIAaTHBHBIX YAApHLIX BO3AEHCTBHIA.
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4.1.4.5. KoHCTpyKIH¥s OrpauAEHHs KOTIOBAHA MOXET BBINONHATLCS n3
)JHOT0 PARA CEKYUINXCA IPYHTOUCMEHTHBIX CBa# (Hanpumep, auaMerpom 800
JM C 112roM 650 MM) WM ¢ pacrnionoxeHHeM CBail MEHBIIETO AUAMETPA B JiBa
01 B IAXMATHOM TIOPALIKE. 1S KPETUIGHUS TaKoro OTPaXACHHS TakKe MOTyT
55/Th TPUMEHEHB! TPYHTOLIEMCHTHEIE CBAH, HAKJIOHEHHBIE NOJ| YTIIOM 30-45° k
sepTHKTH. CBaM OrpacaeHus ¥ KpenneHus o0beAMHAIOTCA MOBEPXY MOHOIHKT-
qofl X€ne300eTOHRHOH 00BA30YHOH OANKOH.

JIJisl [IOBBILIEHUSA YCTOWIUBOCTH CTEH, BBIMONHECHHBIX METOAO0M CTPYHHOH
(eMEHTRUHMH, IPHMERAIOT HX aPMHDPOBAHHE CTanbHBIMH TpPyOaMH FHaMETPOM
500-600 MM unm mpoxatHLIMH Oankxamm (A = 50-60 MMm), pacnionaraeMeiMu ¢
maroM 1,5-2 M BJIONIL CTEHEL.

4.1.4.6. Obopynosanme s peaju3alliy CTPYHHOR HEeMEHTALNHM BKIHOYA-
eT: OYPOBYHO YCTAaHOBKY, PaCTBOPOHACOC C JABNCHIEM HArHETAHWSA LEMEHTHOrO
pactBopa 400-700 aTMm, LITAHTH BHICOKOTO AaBIeHHs, MOHHTOD B Kepampye-
CKHe COTNa.

OcHoBHbBIE MTAPaMETpbl CrpYHHOH TEXHOMOTHH C HUCIOJIb30BAHHEM HM-
NOpTROro o0OpYAOBAHUSA CHEAYIOUIKE:

- BOJIOLIEMEHTHOE OTHOUIeHKe pacTBopa — B/LI=1;

— IIOTHOCTH NopTIanueMenTa M500 — 3 /M ;

—~ quameTp conel — 3,2-4,0 MM ( KonuvecTBO coned — 1-2 mT.);
~ AMaMETP NMOAAIOUICTO HINAaHra — 25,4 MM;

~ pabouee gaBneHue mofa4M pactropa — 410-440 Gap.

IIpuMeneHHe TEeXHOAOIHH «jet-grouting» Ha page 00BeKTOB MOCKBLI B
CROXHBIX HHKEHEPHO-TEOJIOTHUYECKHX VCIIOBUAX TOKa3ano 3QEPHeKTHBHOCTL W
NEPCIEKTUBHOCTD 3TOU TEXHONOIMM KAK IPYM HOBOM CTPOMTENBLCTBE, TAK H IIPH

PEKOHCTpYKUMM 3HaHHH, BBINONHAEMEIX B YCIOBHAX TECHOH IOPOACKOH 3a-

CTPOltKY,
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4.2. OcnOBRHLIC NPHHUKNLI NPOCKTHPOBARHA NOA3EMHLIX
COOPYMEHHil, BO3BOAHMBIX OTKPLITHIM CIIoco00M

4.2.1. IlpoexTpoBaHue NOA3EMHBIX COOPYXKEHHKH, BO3BOJAHUMBIX OTKpH.
THIM CIOCOOOM, RODKHO NPOU3BOAUTLCA C YUETOM:

- Ha3HAYeHHUs COOPYXKEHHUA, 00BEMHO-TITAHKMPOBOIHBIX PEIICHUH, IIIy6y.
HEI 3aJI0KCHHA;

- HArpy30K, NepeAaBacMbBIX Ha COOpYyXeHue;

- MHXEHEPHO-TeOJIOrMYECKHX U M'MIpOreoIorMYeckKuX YCIOBHHM IUIOImA Ky

CTPOHUTEILCTBA,;

~ TEXHOJIOTHH BO3BEIEHUSA COOPYKEHUS,

- YCIIOBUMH CYLUECTBYIOUICH 3aCTPOHKH M BJIMSIHHS Ha HEe NOA3eMHOry
CTPOUTENLCTBA;

- B3aUMHOI'0 BJIMSHHSA NPOSKTHPYEMOro IIOA3EMHOI0 COOPYXEHMS H CY-
HIECTBYIOLUIMX MOA3ZEMHBIX COOPYXKEHMM;

- 3KOJIOTHYECKUX TpeOOBaHuH;

- TEXHHKO-IKOHOMMYECKOI'0 CPaBHEHUS BAPHAHTOB MPOEKTHLIX peleHHH

4.2.2. llpu ouecHKE BIMSEUA CTPOALIETOCS MOA3EMHOI0 COOPYXEHMS Ha
OKDY XA YK 3aCTPOHKY TIPOTHO3 H3IMECHEHM s HAIPHKECHHO-
1eQOpPMHPOBAHHOTO COCTOAHHS TPYHTOBOIO MacCHBA CIEAyeT, Kak MpaBHIIO,
BLIHOJIHATE NMyTEeM MaTEeMaTH4ECKOr0 MOJEIUPOBAHUSA C MCHOJIB30BaHUECM HE-
MUHEHUHBIX MOACHCH MEXAHUKH CIUIONIHBIX CPell YHCHCHHBIMU METOHAMMU.

{Iporso3 u3MEeHEHHM THUAPOICONOrHYeCKOro peXxuma clelyeT, Kak Ipé-
BHJIO, BRIIOJAHATL IIYTEM MATEMATUYECKOrO MOAENUPOBAHUA (PHIILTPAalHOHHBX

IIPOLECCOB TakKe YHCICHHBIMH ME10JaMH.

15 poBeieHUs YKa3aHHAIX pacyeToOB JOJDKHBI IPHBIEKATHCS CELHAIH

3UPOBAHHLIE OPraAHK3aIHM.

4.2.3. PacyeTsl MOJ3EMHBIX COOPYXEHUH No MepBOit ¥ BTOpOli rpynnav

[pereNnbHbIX COCTOSHAN JOKHE! BKIIIOYATH OlNPeeIeHHA:
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. Hecymied cnocoOHOCTH OCHOBAHKA, YCTONYHBOCTH COODYXEHHS M €ro
srienBHBIX 2TEMEHTOB,

. MECTHOM NPOYHOCTH OCHOBAHHS;

. yCTOHYHBOCTH CKJIOHOB, IPHMBIKAIOUIMX K COOPYXEHHIO, OTKOCOB, Oop-
0B KOTJIOBAHOB;

- YCTOHYHBOCTH OrPXKAAIOINNX KOHCTPYKLHH,

- BHYTPEHHHX YCHAHH B OrpaXXJarlyX, pacliOpHbIX, AHKEPHBIX B (yH-
1aMEHTHBIX KOHCTPYKIIHAX;

- GuIBTPaHOHHOH MPOYHOCTH OCHOBaHHMA, AABJICHHSA MOI3EMHBIX BOJ Ha
KOHCTPYKIMH TIOJ3EMHOr0 COOPYXKEHHUs, GUILTPAIIHOHHOIO PACXOAA;

- te@opMalyi CUCTEMBI 'MOI3EMHOE COOPY)KEHHE - OCHOBaHUE" .

[Ipy BBITIOTHEHMHM PACYETOB CJEAYET PYKOBOACTBOBATLCA TPEeDOBARHAMH
rmmag CHull 2.02.01-83*, 2.02.03-85, 2.01.07-85%, 2.05.03-84*, 2.06.07-87,
52-01-2003, a Taixe HHCTPYKTHBHBIX JOKYMEHTOB.

[Ip¥ pacyerax cCleAyeT YYHTHIBATHL BO3MOXHBIE U3MEHEHHA 'HIPOreosio-
rHYeCKUX YCIIOBMI, a TaKkXe QH3UKO-MEXaHHYECKHX CBOUCTB IPYHTOB C YUETOM
IPOMEP3AHIA-OTTANBAHUA IPYHTOBOIO MACCHBa, 2 TAKXe ABJICHUM NPOCAZIKW,
HA0yXaHUA U MydeHus.

4.2.4. Harpy3ku H BO3JeHCTBHA Ha IPyHTHl OCHOBAHHMK H KOHCTPYKI[HH
NOA3EMHBIX COOPYXECHHUM HO/KHE! YCTAHAB/IMBATECA pacueTOM, MCXOOA N3 CO-
BMECTHOH paboThl KOHCTPYKUHE COOPYKEHUA U OCHOBAHMA.

[lpy npoexTHpoOBaHUM CrleAyeT YUMTHIBATE HArPY3KM H BO3AEHCTBHS,
SOSHMKAIOLHEe Ha BCEX CTAfMsAX BO3IBEHCHHS M IKCIIyaralliy noAa3eMHOro
COopy)eHus.

K moCTOSHHBIM Harpy3kaM, YYHTHIBAEMBIM ITPH NPOEKTHPOBAHHMH, OTHO-
“ATCH: BeC CTPOMTENBHBIY KOHCTPYKUMI NMOA3EMHOTO COOPYXKCHHS ¥ HA3eMHBIX
SIAHMH oy COOPYKEHH, OMHPAIOIUXCA H& HETrO WM MNepefaloiMx Harpysky

Ye
PE3 TpyHT; pnasnenue IPYHTOBOIO MACCHBA, BMEILIAKOILEro COOpPYXKEHHE, U
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MOJ3EMHBIX BOJ NMPH YCTAHOBUBILEHCS QHIBTPAUHH; YCHIIHS HATAXKEHUA NOCTy.
SHHBEIX aHKEpPOB; PacllOpHbie YCHUIIHA U Ip.

K BpeMeHHBIM [UIHTENbHBIM HAarpy3kaM OTHOCATCA: BEC CTALHOHADHo,
000pYNOBAKRKA NOAICMHBIX COOPYKEHURA U Ipyrye NoNe3Hbie HArPY3KH; Nagye.
HHME XKHAKOCTEH M ra3oB B pe3epByapax M TpyOONpOBOAaX; HaBNECHHE NMOM3ey.
HBIX BOJ MPH HEYCTAHOBUBLIEMCSH PEXHUME QHIIBTPALIMH, Harpy3kH oT CKiapy.
PYEMBIX Ha NMOBEPXHOCTH I'PDYHTA MaTepHaliOB; TEMIIEPAaTYpPHBIE TEXHONOTHYe.
CKHe BO3NEHCTBHA, YCHIHA HaTSDKCHHA BPEMCHHBIX aHKEPOB; HAarpy3kw, ofy.
CHOBIICHHBIE U3MEHEHHEM BIAXHOCTH, YCAAKOH H NOJ3Y4YECTEIO MaTepHalios y
np.

K KpaTKOBpeMEHHbLIM Harpy3KaM ¥ BO3ACHCTBUSAM OTHOCATCH: JOMOIHK-
TEJALHOE JaBIEHHE FPYHTOB, BhI3BAHHOE MO/IBYKHBIMH Harpy3KaMH Ha HOBepx-
HOCTH TPYHTZ; TEMIICPATYPHBIC KNIUMATHIECKHE BOZJACUCTBUS U M.

K oco0bmM Harpy3kaM H BO3JCHCTBUSAM OTHOCATCHA: AMHAMHYECKHE BO3-
IEHCTBUS OT IKCIULyaTUPYEMBIX TUHUH METPONONUTEHA, TPAHCIOPTHRIX COOPY-
KCHUA MY NPOMBIIVIEHHBIX O0OBEKTOB; BO3NCHCTBUS, OOYCIIOBNCHEEBIE Jethop-
Mal#sIMH OCHOBAHUA IIPY MOPO3HOM Ly4Ye€HHH I'PDYHTOB, U Jp.

Koa¢gpunueHTsl HaJEKHOCTH O HAarpy3Ke M BO3MOXHBIE COYETAHHUS Ha-

[PY30K MNO/DKHBLI NPUHMMATECA B COOTBETCTBMHM ¢ TpeboBanusamu CHull
2.01.07-85*.

Ozpaxcoenurn Komnoganos
4.2.5. B HacToslieM pazjene paccMOTPEHS] OrpaXKieH!s KOTIOBAHOB, KO-
TOPBi€ OTHOCATCS K TMOKHMM MO/IOPHBIM CT€HaM, YCTOMYHUBOCTE KOTOPBIX 00€C-
EYUBAETCH 3a4€IKON B IPYHTOBOM MAacCHBE, PAaclOPHBIMM U aHKEPHHIMU KOH-
CTPYKIHMAMH. K ruOKHM KOHCTPYKUHMAM OTHOCATCA LINTYHTOBBIE OIpaxJeHHd,

«CTEHBI B PYHTE», OrPaXAcHHUA U3 CBail pa3NUYHBIX BH/0B H CNIOCO00B yCTPOH-

CTBa MY NPOPHUNBHBIX TPOKATHBIX 3JIEMEHTOB.
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4.2.6. Ilpr NpoEKTUPOBAHUM OrpaXKICHWH KOTIOBAHOB cinepyer VYUHTHI-

W:

- TEXHOJIOrU4YeCcKHe OCOOCHHOCTH BO3BEJCHHS ¥ TOCHEAOBATENLHOCTL
eXHONIOTHIECKUX onepaluy;

_ HeOOXOAHMOCTD NEpPeAayy Ha KOHCTPYKUHIO BEPTHKAIBHBIX HAIPY30K;

- HEOOXOAMMOCTH YCTPOMCTBA MPHCTEHHOI'O APEHAXKA, HCIIONB30BAHHUA
WHKEPHBIX AJIH DacrnOpHEIX KOHCTPYKIIHH;

- BO3MOXHOCTh U3MECHEHHH DU3MKO-MEXAHHYECKHUX XapAKTEPUCTHK I'PYH-

T0B, CBS3aHHBIX KaK ¢ NPHPOAHBIMY IPOIECCAMH, TAaK M C IpolieccaMy Oype-
ans, 3a0MBKH Y JpYTHMH TEXHOIOTHYECKHKMH BO3ICHCTBUAMUY;

- BO3IEHCTBUE MOPO3HOI'0O IYUCHUS,

- HEODXoIUMOCTE obecmeuenua TpedyeMoH BOAOHENPOHMUAEMOCTH KOH-
CIPY K1LKiH,

- BO3MOXXHOCTH NPUMEHEHHUS KOHCTPYKTHBHEIX PEIUeHUH U MEPONPHATHH
0 CHIDKEHMIO BENMYMH JABJICHHH IPYHTa HA NOANOPHbIE CTEHb! (IPUMEHECHHE
DAIPYXAIOMIMX INEMEHTOB, FCOTEKCTHILA, apDMOrPYHTA H 11p. ).

4.2.7. KOHCTpYKIMH OrpaXJeHHH KOTHOBAaHOB AO/KHBI BHIOMPAThCS HA
0CHOBE TEXHHKO-3KOHOMHYECKOH 1ej1eco00pasHOCTH KX NPUMCHEHHUS B KOH-
KPETHBIX YCJIOBHAX CTPOMTENBCTBA C YUYSTOM YCHNOBHU M IRUTENHHOCTH IKC-
NTyatalHH.

4.2.8. I'ny6KHHA 3aN0KEHHA OTPAXIACHHS KOTIOBAHOB AOMKHA ONperne-
TAThCA CTATUYECCKMMH pacyYeTaMm.

Ilpu npoexTupoBaldy OrpaxaecHuit B BOJOHACHINEHHBIX MPYHTax riryou-
HY 3aJI0)KeHHA KOHCTPYKUME crieflyeT Ha3Ha4yaTh C Y4YeTOM BO3MOXHOCTH HX 3a-
ASTKE B BOROYTNOpHBIHA CloH (C Hensio ofecnededns POM3BOACTBA paboT 1o
XCKaBanuyu rpyHTa 6€3 NPUMEHEHMs MEPONPHATHH M0 BOJOOTIHBY MM BOJO-
OHIDKeHHIO).

4.2.9. KoHcTpyKiuu orpaxaeHui KOTJIOBaHOB NOJDKHBI MPOEKTHPOBATHCS

c y
YIETOM ycTpOMCTBA MMAPOM3OIALMM B Ciiydae ee HeOOXOIMMOCTH.
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4.2.10. TIlpoexTHpoBaHME OrpaXJeHHd KOTIOBAaHOB IPH HalHyy,
arpecCHBHOMN CpeAibl AOIMKHO BECTHCE ¢ yueToM Tpebosauuit CHull 2.03.11-85
4.2.11. Tlpn npoexTHPOBaHUH OrpaXJeHU KOTIOBAaHOB B PYHTAX, nop.

BEPXKEHHBIX MOPO3HOMY IIy4EHHIO, CNIEAYET NpeAyCMaTpHBaTh MEPONIPHATHS ng
NPEAOTBPALIEHHIO TIPOABAEHHA HIIM N0 CHH)KEHHIO CHJI MOPO3HOIO MyueHus, K

TaKHUM MEPOTIPHATHAM OTHOCATCH:
- TETUIOM3ONALIMA [TOANOPHOM CTEHEI,

- TIOHHJKCHHUEC BIAroCoACpXKaHUA B NPEACIAX CC3OHHO ITPOMCP3alouIery

CROY,;

- 00padoTKa MYyYUHHUCTOTO TPYHTA PACTROPAMH, MOHMDKAIOIIUMHU TEMIe.-

paTypy ero 3aMep3aHus;

-~ [OBBIIIEHHE MONATIMBOCTH KOHCTPYKIMI IMONANOPHOH CTEHRI IS CHH-

KEHHA CUJI MOPO3HOIO IMy4EeHHA.

4.2.12. B Xene300eTOHHBIX ITOATIOPHBIX CTEHAX OTPAKACHUM ITPOTAKEH-
HbIX NOA3eMHBIX COOPYXECHHHM ClIeAYyeT IIpeyCMaTPUBaTh YCTPORCTBO TeMIlepa-
TYPHO-YCAAOYHBIX ICPOPMALUMOHHBIX 1IBOB B COOTBETCTBHM C TpeOOBaHHAMHU
NEHCTBYIOIIMX HOPMETUBHBIX JOKYMEHTOB II0 IIPOCKTHPOBAHMIO Keje300eToH-
HEX KOHCTpYKUMA. KoHCTpYKUMA AedOpMALMOHHBIX THBOB HOXHA OBLITH pe-

[IEH2 C YYETOM HeOOXOIUMOCTH YCTPONRCTBA rHIpOHA3ONILINH.

4.2.13. TlopnopHBle CTEHBI, CAyXallUe OrpaXACHUAMH KOTJIOBAHOB, 2

TaKOKe X OCHOBAHWA CiefyeT paccuuThIBaTh 110 ABYM IpPYIIaM HpeseibHbix

COCTOSHUMN.

llepsas rpynna mpeAenbHEIX COCTOSHKH JOJKHA NpefyCMaTpuBaTh Bbl-

NOJHEHHE CEYIOMHX pacieroB:

- YCTOHYHMBOCTH TOJIOXKEHHS CTEHL! NPOTHB CIABHIA, ONPOKHUIbIBaHHA H

OBOPOTA;

- YCTOHYHBOCTH, HECYIeH CrocoOHOCTH H MECTHOR NPOYHOCTH OCHOBE-

HUA,

- IPOYHOCTH IJIEMEHTOB KOHCTPYKIIHH H Y3J10B COCIMHEHU,;
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. Hecylieit cnocoOHOCTH Y NPOYHOCTH aHKEPHBIX 3EMEHTOB,;

- yCTOHYHBOCTH H MTPOYHOCTH PACTIOPHBIX 3JIEMEHTOB;

- UIBTPALMOHHOM YCTOHUHBOCTH OCHOBAHUA.

Bropas IpyIfa npereabHbIX COCTOSHUM NO/KHA MpeXyCcMaTpHBaTh BH-
qoNHEHHME CNIENYIOUMX PaceTos:

- OCHOBAaHMA, MOANOPHBIX CTEH M UX KOHCTPYKTHBHAIX 3JIEMEHTOB MO Je-
popMaLAM, B TOM YHCIIE C ONPEAENCHHEM TOPH3OHTANBHBIX CMEHICHAH;

- %ene300€TOHHBIX 3JICMEHTOB KOHCTPYKHUI CTE€H MO PacKphITHIO Tpe-
IEH.

4.2.14. [Ipy npoeKTHPOBAHHMH HOANOPHBLIX CTCH, YCTPaUBAEMBIX CHOCO-
5OM «CTEHA B IPYHTE», CleyeT BLIIONHATE pacyeT YCTOHYMBOCTH CTEHOK TPaH-
jieH, 3aOTHEHHOU THKCOTPOIIHBIM PacTBOPOM.

[IpH [pOEKTHPOBAHWH HOJANOPHBIX CTCH, YCTPAHBAEMBIX M3 OTHAENBHO
CTOSIIMX MPOGUIBHBIX MPOKATHBIX 3JIEMEHTOB WM CBaH, ClENyeT BEUIONHATH
pacyeT NMPOYHOCTH OCHOBAHMA Ha NPOJABAHBAHHE IPYHTA.

4.2.15. Ilpu onpenesieHHH KOHTAKTHBEIX HanpsHKeHHH U OOKOBOro famne-
HAS TPYHTa Ha NOAIOPHBIE CTEHBI OrpaXACHHH KOTIOBAHOB CACAYET YYHUThHI-
BATh:

- BHEINHUE Harpy3KM M BO3AEHCTBHA Ha I'PYHTOBBLIM MAacCHB, TAKHE Kak
HPHIPY3Ka OT CKARQJHPYEMbIX MATEpHANOB, HAarpy3kKa OT CTPOHTE/ILHBLIX MeXa-
HH3MOB, TPaHCIIOPTHAA Harpyska Ha NpoesdKed J9acTH, Harpyska, nepenasaemMas
1€pe3 pyunaMenTsl O/IH3PACTIONOXEHHBIX 3AHNH K COOPYIKERHM, U f1p.;

- MHXEHEpHO-TEOJIOTHYEeCKHEe ¥ FHUAPOreOoNorvYecKue yCcaoBus MIIOWan-
KH,

- HAKJIOH MOBEPXHOCTH I'PYHTA, HEPOBHOCTU penseda y OTKIOHEHHE Ipa-

HAL HHKEHEePHO-T'eONIOrHYECKHX 3JEMCHTOB OT TOPH3OHTAIIH;

~ BO3MOXHOCTL YCTpOHMCTBa O€pM M OTKOCOB B KOTJIOBaHE B IIpoliecce

pousBofcTRa pabor;
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- MPOYHOCTHBE XAPAKTEDHCTHKH Ha KOHTAKTe¢ «CTCHA-TPYHTOBBIR Mg,

CHB»;
- AedopMALHUOHHBIE XBPAKTEPUCTUKH TOAMOPHOA CTEHBI, AHKEPHBIX |
PACTIOPHEIX 3NIEMCHTOB;

- NOPAAOK H TEXHOJIOTHIO [IPOU3BOACTBA PA0OT,;

~ BO3MOXXHOCTD nepebopa rpyHTa B [IpOLECCe YKCKABALHY;

- BOTICTHHUTENbHbIE N3aBlIEHUA HA [TOANMOPHBIE CTEHB], BLI3BAHHEIE ITYYeHy.
eM, HabyxaHueM IpyHTOB, a TakKe NpoBeXeHNEeM paboT 110 HarHETaHUIO B IPyHy
PacTBOPOB, TAMIIOHAXY U 1IP.;

- TEeMIIepaTypHble ¥ AuHaMHuyeckue (BUOpaiioHHbIe) BO3ACHCTBUS.

4.2.16. Cunpl TpeHUS U CLETUICHHS Ha KOHTAKTE «CTeHa - IPYHTOBBIA Mag-

CHB» IOJDKHBI ONPEACNATRCH B 3aBUCHMOCTH OT:

- 3HAYCHUH NPOYHOCTHBIX XaPAKTEPUCTHK I'PYHTA;

~ THIAPOreQioOrHYeCKUX YCIOBHHE ITI0WANKH;

- XayecTBa NOBEPXHOCTH KOHTaKTa M Marepuana NOATIOPHOH KOHCTPYK-
Y,

- HalpapjieHYA U 3HAYCHUH NIepEeMEIICHUN CTEeHB;

-~ TEXHONOTMH YCTPOMCTBA CTECHBI;

- CHOCOOHOCTH Orp@KAAoIied KOHCTPYKIMKM BOCHPUHMMATE BEPTHKANE-

HBIE HATPY3KH.

Iipp OTCYTCTBAM 3KCIIEpDUMEHTANBHBIX HCCIENOBAHHH B pacyerax IIo

NIEPBOM H BTOPOH IPYINaM MPEREIbHLIX COCTOSHHMA AOMyCKaeTca ITPHHHMATH

CACAYIOUIHNE PaCHCTHERIC 3HAYCHUA NPOYHOCTHLIX XAPAKTEPHUCTHK Ha KOHTAaKTC

«CTE€HA —~ MPYHTOBBIH MACCHB»:

- YOeJbHOE ClueieHue ¢, = 0;

- YTOJ TPEHHA TPYHTA 0 MaTtepuany CTeHH Q= Y, TAE @ - YrOl BHy"

PEHHEI0 TPeHHMs IPYHTa, Y. - KOIPOHUMEHT YCnoBUH paboThl, MpHHUMaeMbiH

no tabnuie 4.1.
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Tabnuna 4.1

~~ MarepHai Texnonorus ycTpo#cTBa 1 Y«
CTEHBI ocobble YCOBUSA
— . R -
- MononuTHbie rpaBUTALHOHHBIE CTCHB M rHbkue | 0,67
| CTEHBI, OETOHHpYEMBIE HACYXO
MoOHONMNTHEIE IPaBUTALMOHHLIE CTEHBI, OETOHH- 0.5
pyeMble NOA FIMHHCTHIM pPacTBOPOM B IpyHTaX| °
€CTECTBEHHOH BJIAXHOCTH.
beTOH, !
Kene300eToH COopHEbIe rpaBHTalMOHHbBIE CTEHE!
| MoHonuTHbIE THOKHE CTeHBbl, OETOBHPYEMBIE IO | 0,33
3
TMHHUCTBIM  PacTBOPOM B BOJOHACHIHIEHHBIX
rPYHTax.
CoopHele rubkHe CTeHbl, yCTpanBaeMbie NIOM K-
) | HICTBIM PacTBOPOM B MIOOBIX IPYHTaX
B Menkux H npUieBaThiX BONOHACBHICHHBIX HEC- 0
Kax.
MeTtaiin, fepeso
B npoumx rpyHrax & 0,33
Joboit Ilpn Hanu4yuu BHOpPAIMOHHEBIX Harpy30K Ha ocHo-| O
1'
BaHHE

4.2.17. Tlpu pacdetax ruOK¥X NOAMOPHBIX CTEH OrPaXKIEHHH KOTNOBAHOB

PEKOMeHTyeTCsl NPKMEHATH YHCNeHHbie MeToant (Hanpumep, MKD), ucrionssys

HENMHEHHBIC MOAETH CIUIOWIHBIX CPel MM HelHHEHHble KOHTAKTHBEIE MOJIEIH,

BHOHpaeMbie B 3aBUCHMOCTH OT THIA I'PYHTOB U KOHCTPYKTHBHLIX OCOOEHHO-

CTel coopysxenus. YucaeHHbIE METOMB, KAk TIPaBWiIo, CIEAYEeT NPUMCHATE ANA

OTBETCTBEHHBIX M CIOXKHBIX MOI3EMHBIX COOPYXKEHHH, a TaloKe NPH HX YCTPOH-

“TB¢ BOMM3M CylmeCTBYIOIUEH 3aCTpOiky ¥ NpH NPUMEHEHHM PAacTOpHAIX WIH

HKEPHBIX KperIeHHiA.

4.2.18. TIpu ¥CHONBE30BAHMA /1% PacYeTOB MHOKUX MOATIOPHBIX CTEH aHA-

i
MTHIECKHX METO/I0B TEOPHU TIPENENLHOr0 PABHOBECHS (B KOTOPbIX NABIICHHE

'PYHTa Ha KOHCTPYKIHMIO pacCMaTpHBAETCS KakK CyMMa 3aJaHHOM aKTUBHOHM Ha-
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FPY3KH W PEaKTHBHOIO OTIOp2 TPYHT3) B 3aBHCHMOCTH OT XXECTKOCTH Crey,
IPUMEHAIOT CIEAYIOIHE CXEeMBI pacyera:

- cxeMa cBoboziHoro onupanus crensl (cxeMa 3.K. Skobn);

- cXeMa 3afiCNTaHHOM cTeHn (cxema bBaioma-JloMelepa);

- METOA MECTHBIX YTIPYTHX AeopMauui (MeTo KOdQQUUMEHTA HOCTeNy),

4.2.19. OrpaxeHust KOTJIOBAaHOB MOTYT OBITH 3aKpenseHbl OJHUM uny

HECKONLKHMH ApYCaMH aHKEepOB WM pacropok. YHCIo AapycoB, Mar, Yrod Hakjjg.
Ha, KOHCTPYKUUA U pa3sMephl aHKEPOB NOMKHEI ONPEICNATECH PACYeTOM B 3aBy-
CHMOCTH OT BBICOTBHI KORCTPYKIHH 3aKpeIuiAeMoi CTEHKHY, MPYHTOBLIX YCIOBHI y
Hecylel criocoOHOCTH aHKepoOB.

Tun ankepa gomkeH HA3HAYATHCH HCXOMAA W3 PacdeTHOMN BBLACPIrHBAKOLIe);
Harpy3KH, BUJa TPYHTOB W YCIIOBHH IIPOU3BOACTBA PadoT.

4.2.20. I pyHTOBBI€ aHKEPBl, NCTIOJIE3YEMBIE I KpEeIUleHNs OrpakIeHuil
KOTJIOBAaHOB, NOAPa3NesIOTCA N0 CpoKaM Ux paboThl Ha BPEMEHHLIE H MOCTC-
StHHLIE. BpEMEHHBIMH CHUTAOTCH aHKephl, CPOK PabOTLI KOTOPBIX HE MPEBbIIa-
eT JBYX JIET.

lIpoekTUpOBaHUe aHKEPOB JAODKHO OCHOBBIBATRCA Ha PE3yNbTATEX CTa-
THYECKUX PacyeTOB CHCTEMBI «CTCHA - IPYHTOBBIH MacCHB», B KOTOPLIX KOMKH2
ObITE onpefienieHa MOroHHasA oceBas Harpy3Ka Ha aHKePhl C YYETOM TpebyeMoro
KONHYECTBa aHKEPOB, OTMETOK MX YCTAHOBKH, YITIOB HAaKJIOHA aHKEPOB K T'OpH-
30HTY ¥ YITIOB OTKIOHEHMS aHKEPOB B NJIaHEe OT HOPMAIH K CTEHE.

IIpoexTupoBaHHe aHKePOB AOMXHO BKITIOYATH ONpeesIeHHE. YACHa aHKe-
pOB B fApyCe M HX 1uar; CBOOOJHOHM INIMHBI AHKEPHBIX THAT, obecnieynpaouiel
pa3MelileHne 3afeloK (KOpHeli) aHKepOB 3a MNpeJeNaMH IPAHMIBI TIpU3Mbl 00-
PYLIEHHS; IJIAHBL 3a0ENKH aHKEpOB, TpeOyeMo#l [UIf BOCIIPHUATHA NPOEKTHB
YCUNHH, MECT JJIs YCTPOWCTBA ONEBITHBIX aHKEPOB; YHCI2 KOHTPONBHBIX HCHb"
TaHUHK aHKepOB H NOPAMAKa MX BLINOIHEHNS; YCUIHMH, Ha KOTOpSIE AOHKHBI ObITh

HaNpsHKEHbl aHKEPBI, [T0CJIC TIPOBEACHUS KOHTPONBHBIX H [IPHEMOYHBIX UCTBITE

HHUHN.
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5. [OpPOACKHC MOA3EMHBIC COOPYKCHHA MEJIKOI0 3a/103KCHHH,
BO3BOAUMBDIE 3aKPbITBIM COCOOOM

Breaenue

KOHCTPYKLUMH U TEXHOJIOTHH BO3BEJCHHSA I'OPOJCKHUX MOA3ICMHBIX COOPY-
<eHHH MEJIKOrO 3aJIoKeHUA (KOMIUIEKCOB MHOTOIENEBOro HasHa4eHHUs, MoA-
JeMHBIX rapaxed H aBTOCTOAHOK, KOMMYHHMKALHOHHBIX TOHHENICH, NeIlIeXOk-
HbIX nepexo,IIOB) NOJDKHBI YAOBRETBOPATH CIEAYIOUIMM OCHOBHBIM TpeOOBaHH-
M.

- obecnieyUBaTh YCTOMYUBOCTb CTCHOK BHEIPADOTOK B IIpoliecce NMPOXOAKH
4 AKCILTyaTallMH COOPYEeHHUS;

- BOCIPHHHMMATH HArpy3Kl H BO3JEWCTBHUA OT IOPHOIO MABJICHHA HJIH

rONIIA BEIIIEPACIIONOKEHHOIO IPYHTA H Ha3eMHOT0 TPAHCHIOPTA;

- o0ecTIeuUBaTh BOAOHENPOHHIAEMOCTh C0ICJIOK MM HX THIPON3OIILYH;

- obecnieyuBath MEXaHM3UPOBAUHYKO pa3paboTKy rpyHTa U BO3BEINEHHE
00 HeIKH;

- 0becrnedrBaTh MMHMMH3ANMIO HApYUICHHWH IOBEPXHOCTHBIX YCIOBMIA
IBIKCHHA TPAHCIIOPTA ¥ NEMIEX0/IOB;

- HCKIIIOYATD, 110 BO3MOXHOCTH, NIPUMEHEHHE BOJONOHWXEHMS, CIIOCO0-
HOTO BBI3BATEL OCAZKY NIOBEPXHOCTH I'PYHTA, HA3EMHBIX H MOA3EMHBLIX OOBEKTOB;

- 00eCre4HBaTh COXPAHHOCTH OKPYXAIOMLIEro rOPHOro MaccHBa ¥ OJIM3KO
DACTIONOKEHHBIX HA3EMHBIX U NOA3EMHBIX OOBEKTOB;

- oDecneynBaTh BBICOKHE CKOPOCTH [IPOXOJKH, COKPAILICHHE MaTepHano-
*MKOCTH, TPY10EMKOCTH M CPOKOB CTPOMTENBCTBA;

- 00ecnieynBaTe COOMOEHNE 3KONOMHYECKHX, CAHUTAPHO-TEXHUIECKHX U
OKAPHEIX TpeGoBaHMil.

CTpouTenscTBo MOA3EMHBIX COOPYKEHMH MENKOr0 3a10XKEHUS AOJKHO
"MPOBAThCs Ha MPHMEHEHUM UH/TyCTPHANBHEIX TEXHONOMHi C HCMIONb30BaHH-

OBPEMEHHOM NpPoXOA4ECKO TEXHHKH, MOHOIMTHBIX HiIM COOPHBIX XKele30-
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OeTOHHBIX KOHCTPYKUUH 00AENOK, KOMINEKCHOH MEXaHM3alMH BCEX OCHORY,;.
NPOLIECCOB U CNEMANU3alMU OTASTBHBIX BUAOB paboT, BHEAPEHHH B NPogs,
BOACTBO pabOT HOBBIX CTPOUTENBHBIX MATEPHAIOB.

[Ipu 2TOM BeCh KOMIIEKC NTOA3EMHONG COOPYXKEHUA NOJDKEH BO3BOAMTY,
B €AMHBIX KOHCTPYKTHBHBIX ¥ TEXHOJOTHYECKHUX PELUCHHSAX, B3AHMHO YBs3y,

HBIX MeXay coboi.

S.1. I'oprble cnocodnl pabor

5.1.1. I'opHEIi ciocob 3axmovaercs B pa3paboOTKe BCEro CEYECHUA Bhips.
0OTKHM 32 OJMH NPHEM WK MO YacTAM C 3aMEHOH BBIHMMAEMOM IIOPOABI Bpe.
MEHHOH KpPENBIO € NMOCHENYIONIAM BO3BEAEHUEM NTOCTOAHHON 00eTKY U3 MORo.
JUTHOTO OETOHA MM W3 Kele300eTOHHBBIX INeMeHTOBR. IUTOTHBIM KOHTAKT of.
AENKY C OKPYXAIOIIUM MAaCCHBOM IPYHTa obecniedHBaeTcsl HarHETAHNEM 32 06-
JENKy UEMEHTHOTO pacTBopa.

5.1.2. CywmecTByroigpe OCHOBHBIE CIOCOOBI NMPOU3BOACTBA PabOT MO Co-
OpPYXEHHK) BBIpaOOTKH IOPHBIM CrocOOOM MOryT ObITh NOJpa3feneHbl Ha Tpi
IPYIIIGL:

- K IIEpBOH rpynie OTHOCST ¢IoCO0b!, NPH KOTOPSLIX CeUeHUE BBIPA0OTKE

HENTUKOM OCBOOOXIAKOT OT MOPOABL, HCTIONB3YA BapHAHThl NOMHOCTBIO PACKPH-

TOro cedyeHHs (MMOTOYHBIH U KOJBIEBOH BapUaHTHI), CIUIOLIHOTO 32005, CTyNeH:
4aToro 3abosd, LEHTPAILHOW IUTOABHH, NOACBONHOIO pa3pe3a, HHXHero f
BEpXHEro YCTYIOB, TMOCHE 4ero B BuIPabOTKe IONHOTQ CEeYEHHA COOpYXa!
CTeHbl U CBOA, 001eNKH;

- KO BTOPOH rpynne OTHOCAT CNOCo05!, KOrla CHadana pacKphiBaroT H 3
KpEMAIOT KAIOTTY, B KOTOPOH BO3BOAAT CBOJ, ONMPacMbiil HENocpeacTBeHH

Ha [OPOAY, IPUMEHSSA BADHAHTHI IIPOXOAKH JBYXLUITONBHOM, OJHOIUTOMLHOA 1!

ONepexaroLe KajJoOTTON );
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. g TpeThed rpynne cnocoOoB CTEHbI 00EAKHU COOPYHKAIOT B LUTOALHAX,
qoce yero PacKpbiBalOT KalOTTy, B KOTOPOH BO3BOAAT CBOJ, ONHpaeMbIH Ha

~reHb! (criocob onopHore sapa).

5.1.3. Cniocobst npoxoaky BeIpabOTOK ¥ CpeACTBa MEXaHH3ALKMH OTpeje-
(10T B 33BHCHMOCTH OT HA3HAYCHUA COOPYXKEHMS, PA3MEPOB U GOPMBI MoTIe-
pequro CEUYCHHA, HHXCHEPHO-TCONOTHYECKMX YCIIOBHH ¥ AP. HA OCHOBAHHU pe-
3y/IBTATOB TEXHUKO-3KOHOMUECKOrO CPaBHEHHS BAPHAHTOB.

5.1.4. JIo Hayana OCHOBHBIX padoT MO COOPYKEHHIO BHIPAaDOTOK TIPH He-
06XOMMMOCTH CIEAYET NPOM3BOAUTL NPOXOAKY NEPeNOBOi HITONBHU B nipeje-
1aX Bcero CeyeHHs A obecrniedyeHus OocylieHus BhIpabOTKH H 0TBOJA caMmoTe-
koM MTON3EMHBIX BOJ, YNy4IIeHWs €¢ BeHTUASIKN, OPraHu3alnt TPaHCOOPTHOH!
CBI3M MEXY IIOpPTanbHBIMM  [UIOINAJKaMH H  YTOYHEHHA HHXXKEHEpPHO-
reQIOFHYECKUX YCIIOBUY,

5.1.5. Crocob cruotHoro 3abos cieayer MPUMEHTh ANl IPOXOJAKH Bbi-
paboTOK BHICOTOH 0 10 M ¢ MOHOIMTHOH 0DJENKOH B CKaIBHBIX IPYHTAX € KO-
sppuritieHTOM KpenoctH no IlporoisaxoHoBy He MeHee 4. IIpu 3TOM BpeMeH-
HOE KpenieHue BRIPAOOTKH NPH MPOXOZKS B CKaAbHBIX (HEeBBIBETPEIIbIX) IPYH-
12X ¢ KO3 PHIMEHTOM KPEIMOCTH OT 12 ¥ BhllIe He TPeOyeTcsi, a IpH NPOXOAKE
CKaIbHbIX BBIBETPENBIX M CHUJIBHOTPEIIMHOBATBIX [PYHTOB IIPUMEHEHUE Bpe-
MEHHOH KpernH obs3aTennHO.

2.1.6. YcrynHei# ¢criocod cnefyeT NpUMEHATD U POXOAKH BBIpabOTOK
BhICOTON Gonee 10 M, CoopyXKaeMbIX B CKa/IbHBIX I'PYHTax € KO3QOHUHUEHTOM
KPEIIOCTH He MeHee 4 W JUIA NIPOXORKH BeIpaboToK BeICOTOR MeHee 10 M B
“KIbHBIX TpyHTaX ¢ KO)PUIHEHTOM KpermocTH o1 2 g0 4. Ilpoxoaky Beipado-
10K CleqyeT ocymecTBIsTh NPEUMYILIECTBEHHO C HHXKHUM YCTYIIOM.

3.1.7. Cnioco6 omeproro cBoia JIONYCKaeTcs NPUMEHSTH NPH COOpYXe-
"M BLIpaBOTOK MM MX Y44CTKOB UTHHOM 110 300 M B AMCHEPCHBIX FPYHTaX TH-

id
TBEDALIX MY U CY[TUHKOB, B CUEMEHTHPOBAHHMX KPYNHOOOIOMOYHBIX U

1
PYTUX MpyHTax, a TakKe B CKalbHBIX [PYHTAX C KOBPPULIHEHTOM KPENOCTU OT
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| 1o 4, cnocobHBIX BOCIPUHATE IABIEHHE OT NAT CBOA ODACNKH C YHETOM peg,
Harpy3oK, JefcTByromMX Ha cBoid. llpy coopykeHuH BhipadOTOK B HEOG oy
HEHHBIX TPYHTaxX Crocod oneproro CBoAa AOMKEH MPUMEHATECS TPEUMYiyecy.
BEHHO MO OJHOLITONBPHOH cxeme. BripabOTkM B BOROHACHILEHHBIX TIDYHra,
CEAYET COOPYKATh 110 ABYXILUTONLHON CXeMe.

BepxXHsas ¥ HIOKHSS LITOJBHY LOJKHBI COCXRHATHCI MEXAYy coboi IPyh-
TOCITyCKaMH ((ypHeIIMH), a TaKKe HaKIIOHHLIMH CTOMKaMH (OpeMcOepramu),

[1pn npoxonxe ToHHeneH CrrocoOOM ONEPTOrO CBOJAA PACKPBITHE Kanory
HaJUIeKHUT BECTH OTAEHBHBIMH YYAcTKamM (KOJbIAMHU), JNIHHA KOTOPHIX YCTa.
HABJIMUBAECTCA B 3aBHCHMOCTH OT HIDKEHEPHO-TCONOIHYECKUX YCIIOBHM U he
NOJKHA ITPEBRILIATE 6,5 M.

5.1.8. Cniocod onopHOro Anpa CAeayeT NPUMEHATE NPY COOPYKCSHWM BhI-
paboTOK WIH HX y4acTKoB MIMHOM 10 300 M B HEBOJOHACKILIEHHBIX IMTUHHCTHIX
FPYHTaX, He CHOCOOHEBIX BOCIIPHHHMATH JaBJIEHHE OT cBoja oHaenkd. B stom
Clly4yae CTEHBI BO3BOJAT B HITOJILHAX, ITOCIIE Yel'0 pacKpbIBalOT KaJIOTTY, B KOTO-
pPOH BO3BOUAT CBOJ, OTIMPAEMBIN H2 CTEHBI.

[Tpu coopyxeHuu ToHHENEH ceueHreM Oonee 40 M’ IOMyCKaeTCH npefsa-
pUTEIbHas NPOXOAKa IO OCH BhIpaOOTKH HHXHEY TPAHCIOPTHOM IITOMLHHY.

LoxoBEIC IITONBHY NS BO3BEACHUS CTEH NPH NTPOXOAKE BRIPAbOTOK Cie-
Ryer, N0 BO3MOXHOCTH, pa3padaTsiBaTh H2 BCIO JUIMHY COOPYXKAEMOro y4acTKa
BEIPADOTKH.

5.1.9. Pa3paboTKy rpyHTa B 3a00€ B 3aBHCHMOCTH OT HHIKECHEPHO-
reoNIOFMYECKHUX YCIIOBHH, Pa3MEPOB NONCPEYHOr0 CEYCHUS U TIPHUHATOrO CIoco-
0a IIPOXOAKHU NPOU3BOMAT CNEAYIOIHMH CrIocobaMu:

- NIpY TIPOXOJKE CIUIOWIHBIM 3ab60eM — OYpOB3PBIBHBIM CIIOCOOOM € HC-
107ip30BanMeM OYypoBod TeXHukyd W YOOpDKOH TPyHTa TNOPOJOIIOrPY3IOYHLIMU
MaliHHAMH WY 3KCKaBaTOpaMu;

- [IPH NPOXOJIKE YCTYHBIM CTOCOOOM — BEPXHEr0 yCcTyna Oypos3peIBHBM

CNOCcoDOM € UCHONB30BAHHEM CAMOXOJIHbBIX OYPHABHBIX YCTAHOBOK MJIM TOPHO-
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q poxoﬂqECKHMH KOMOaiiHaMH, a HIXKHETO YCTYNa — OYpPOB3PLIBHEM cniocoGoM

4crI0/Ib30BAHHEM CAMOXOAHBIX OYpHIIBHBIX YCTRHOBOK U YOOPKOif rpynTa 3KC-
paTOPaMH HITH [I0DOJONIOTPY304HBIMH MalUHHAMH;

- IpYU TIPpOXOJKe BLIPabOTKM MO YacTaM (cnocobGamu ONEpToro CBoOAA M
JiOpHOTO S2IPa) — B KANOTTE ¥ GOKOBBIX LITPOCCAX — OTOOHHBLIMM MOJNOTKAMU H
HeBMATHYECKHMH JIONaTaMK; B SAPE — TOHHEIBHBIMH JKCKaBaTOpaMH KK Oy-
p0B3PBIBHBIM CriocoboM ¢ yOopkod TrpyHTa ManorabapMTHHIMH NOPOAO-
(Orpy304HBIMH MaLIHHAMH.

5.1.10. B nocneanee spemsa paboTsl 1o pa3paboTke rpyHTa B 3a60€ BBIpA-
60TOK H BBIBO3€ HA MOBEPXHOCTH 3€MJIM BEAYTCH COBPEMCHHBIMH aBTOMATH3H-
pOBAHHEIMH H MEXaHH3HPOBAHHBIMH CPEACTBAMH.

bonblioe NpHMEHEHUE HAXOAAT TPOXOA4YECKHe KoMOalHBl ¢ MEXaHHU3HU-
pOBAHHOH YCTAHOBKOH BDEMEHHBIX H TOCTOSHHBIX KPETICH.

5.1.11. B HacTosuiee BpeMsi CO3JAIOTCA M BHEAPAIOTCS HOBBIE Donee 3Q-
feKTHBHBIE CNOCOOBI Pa3padOTKH I'PYHTA: THAPABIMYECKUH, NMHEBMATHUECKHH,
3MEKTPOPUINYECKU M, XUMHUYECKUI U 1P.

O1H cnocobel MOryT ObITh NPHMEHEHBI CAMOCTOATENBHO WJIH B COUSTAHUH
¢ MEXaHHYECKHUMHU cIIocobamu.

5.1.12. Bribop cpeacTB MeXaHH3alKMH CiAENYeT NPOHU3BOANTL W3 YCIOBHH
obecnedeHHs MOTOYHOIO MIPONUECCa NPH HAMMEHBUIHMX 3aTpaTax U CPOKaXx IIpo-
J0MKHTENIBHOCTH CTPOUTENLCTBA.

3.1.13. IlepeGopri TpyHTa APOTHUB NPOEKTHOIO IONEPEHHOro CEYEHMs
BEIpA0OTKM B CKasbHBIX FPYHTax B ciiydasx paspaCorku BbipaboToKk Oypo-
“3PHIBHBIM criocoboM 0e3 NpUMeHEHMsT MeTOJa KOHTYPHOrO B3PBIBAHHA He
AOMKHEE peBbILIaTh 3HAYEHHH, YKa3aHHBIX B Tabn. 5.1.

B nucnepcHpix rpyHTax nepebop rpyHTa OPOTHB NPOEKTHOTO CEYEHUS
"PH paspaGoTike BRIPaGOTOK MeXaHHHECKMMM CPeJCTBAMM HE JIOMKEH MpEBbl-

"aTh 50 MM. B mononise BbIpaboTKH 6€3 0OpaTHOro CBOE M NPH paspaboTke
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IOTKA non oﬁpa'mblii CBOA B JAHCTICPCHBIX TPYHTAX nepeﬁopbl PyHTA HE 110“}'&

KalOTCH.

Tabnuna 5.1
i} JHaueHHe nepebopa rpyHTa, MM, MipH TPYHTAX c

BaipaboTku — KO3 (DHUUEHTOM KPENoCTH 3
or | no 4 oT 4 10 12 oT 12 1o 20 |
ToHHEM 100 150 200 |

CTBOJIbI ¥ LUTOJbHY | 75 75 100
: | f 3

Crniocob 3anonHeHUs MyCcTOT, 00pa3oBaBUIMXCS OT MepeQopos Ipyurg
NPOTHB MPOEKTHOIO CEYEHMs, AOIDKEH YCTAHABIMBATHECA MPOCKTOM HPOM3BOY.
¢TBa paborT.

5.1.14. BpeMenroe kpernieHue BulpaboToK [pU MPOXOAKE CIJIOIUHBIM 3a-
O0eM UNY YCTYIIHBIM CHIOCOO0M B CKaNBHBIX IPYHTaX TPELUHHOBATLIX, TPOYHKX
H CpefHeHd NMPOYHOCTH HAANEXUT BLINOJHATH C MPHMEHEHHEM aHKEpHOH Wiy
HaOpLI3r-0eTOHHOM KpeneHl UK MX COYSTaHWM.

Hcoob30BaHue apOYHCH KPENH B Ka4YecTBE BPEMEHHOO KPEIUICHHS Jio-
[MYyCKaeTcs IPH TeXHUKO-3KOHOMAYECKOM 000CHOBaHHH. B 3THX clnydadx apoy
HYI0 W AHKEPHO-APOUHYIO Kperb OOIyCKaeTed IPUMEHAThL B TPESIIHHOBATHIX
CKANBHBIX MPYHTAX ¢ KOIDOHUIHEHTOM KPeoCcTy 40 8, a TaKxe B 30Hax C TeKTo-
HUYECKHMH HapYILICHHUSAMH.

5.1.15. Habpb3r-6eToH cienyer jipUMEHSTh B KaUe€CTBe BPEMEHHOH Kpe-
Y NIp¥ OPOXOIKE B CKAMbHBIX TPEIUHMHOBATHIX FPYHTaX, HE NMPOABIAIOUHX TOP-
Hoe HasicHHe. [Ip¥ npoxolxe BBIPA0OTOK B CKAIBHBIX TPEUIMHOBATHIX M BbI
BETPENIbIX TPYHTAX, NPOSABISIOIMX FOpPHOE AaBlIeHUE, CleayeT IIpUMEHATH Hd-
OpPbI3r-6¢TOH, apMUPOBAHHBIH METANNHYECKOH CETKOK B COYETaHHUH C aHKGPHOM

KpenebIo.
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Yucno cnoeB HaOphI3r-OeToHa yCTaHABAMBAETCA B 3aBHCHMOCTH OT HH-

4epHO-TEOMOTHHIECKHX YCIIOBHH K NPUHATOH NPOEKTOM TOMIMHEI HAOpBI3r-
K

Wl{a,
5.1.16. AHKEepHasR Kperb ROJKHA [IPHMEHATRCH IS BPEMEHHOIO Kperuie-

. ppipa0OTOK Ha NEPHOJ NPOH3BOACTBEA paboT A0 BO3BEeACHHA MOCTOSHHOH
(GeKH B CKTBHBIX TPEUIHHOBATEIX IPYHTaX C KO3(QQHIMEHTOM KPENOCTH OT
¢ 4 penue. TIpH STOM IPUMEHAIOT KENe300€TOHHbIC, NONMMEPOSTOHHEIE HIIA
JeTALTHYECKHE GHKEDBL. IlpuMeHeHnne aHkepHO#H KpernH B Ooliee cnabbIx rpyH-
rax AOJDKHO OBITE 000CHOB2HO HATYPHBIMH HCCHEeAOBAHUAMH.

[Ipu yCTpOHCTBE aHKEPHOM KPEITH B MEP3JIBIX IPYHTaX C UCOONB30BAHUAEM
wene300€TOHHBIX aHKEePOB JOJDKHBI IPMMEHATHECH PACTBOPEI, B KOTOpLIE BBEAE-
ubl J00ABKH, YCKOPAIOIIME CXBATBIBAHHE, MM MPOU3BOAMTCS 3JIEKTPONPOIpEB
119 obecnedyeHns TBepaAeHA PacTBOPOB.

5.1.17. KOHCTPYKLIHA aHKEepOB, X YHCAO U AJHWHA OINpENeTOTCA IIPOSK-
TOM B 32BHCHMOCTH OT KPEHIOCTH M COCTONHHS IPYHTA.

Ha aHKepHYIO Kpenb ZODKEH COCTaBNaAThCA NacHopT ¢ YYEeTOM HHXKEHep-
HO-TEONIOTHYECKHX OCOOEHHOCTEH KaXKAOro y4acTka 1o JJIHHE BEIpadOTKH.

5.1.18. lonmyckaeMple OTKIOHEHHS (AaKTHYECKOrO IONOKEHUS aHKEepHOH

KPEIIH OT [IPOCKTHOIO HE NOJDKHBI HPCBRIILATE CJICAYIOIHUX 3HAYECHUH: paccTon-

HHe MeX Iy ankepamu - £ 10 %; pasMep mimmypa — 5 MM; yros HakjIoOHa UIITypa —
10°.

3.1.19. T'opuble criocoOn paboT MONY4WIM COBEPILIEHCTBOBAHUE B PasHBIX
‘TpaHax.

[) B Anounu npoxoaxy ToKHese# B KPEKHX CKATBHBIX TOPOfAX BHIIOIHAIOT ¢ 3a0y-
PHBaHMeM B 3360e cHCTeMbl Liened. g 3Toro no XKOHTYPY TOHHEIBHOM BHIPAOOTKH MK He-
10CpeRCTReHHO Ha HOBEepXHOCTH NIha 3ab0s yCTpauBaroT pasrpyXarouye UleH, KOTOpPhIE OC-
0ot Macepp u o0ner4a10T pa3paboTKy ero B3pEIBHLIM CIIOCOOOM.

Hanuyio rexunonoruio LENeCo0Opa3sHo NPUMEHATL B KPETIKHX CKalbHBIX NOpoAax, Co-
PRSI0 YCTOHUYMBOCTH ONCPEXANOMMX INEJEH HAa NEepHod OCYIIECTBICHHS OCHOBHbLIX

"OpHo . y
"POXOHECKUX onepaluil, BKIIOYEHHBIX B TEXHOIOTHYECKUH LIHKIL.
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2) B KHP B ckanpHpIX nOpORax MPHMEHAIOT cnocod HEHTPanbHOR LUTONbHY. My
3TOM cnocofe ropHONpoxoaueckue paboTsl BHINONHSIOT C NPENBAPHTENBHOH HPOXoxk:
UEHTPANTbHONA MHUNOT-IUTONBEHH, K3 KOTOPOH 3a0ypHBaloT BeepHble WYPHL. 4TOOH NoBEICY,,
CTENEHDb YCTORYMBOCTH 32008 ¥ H30eKATh 3aTPOMONICHRA TUMNOT-IITONLHY BIOPBAHHOMY 1,
poaoil, HeoOXOANMO CO3NABATEL ONEPEXKEHHUE HIKHER 4acTH 32001, T.e. YCTPAHBATh CBOeqs,
Pa3HbIH BEPXHUH YCTYIL, YTO AOCTHIACTCS ONPEAENCHHOH MOCIEN0BATENbHOCTBIO B3PbiBayy,

BEPXHHX LIMypoB. Takasd TexHONOrHA OyPOB3PHIBHBIX PafOT MMEET CIEAYIOUIHEE NOCTOMHey.

Ba:

- BO3MOXXHOCTH ACTAIBHONO H3YUSHH A IEONOTNYECKHX YCIOBHY BeieHUs paboT;

- yCKOpeHHE DYPOB3PLIBHBIX padoT 3a CYET BEACHAA MX HA MHPOKOM (PPOHTE Ninor.
DITOJLHH;

- BO3MOXHOCTD H30HpaTEILHOrO 3aKPENNICHYA IPYHTOB.

T2 TEXHOJOIHA HAPSAY ¢ YCKOPEHUEM TEMMNOB NPOXOIKH NTO3BOMSET NPOBOXKTS 3Ba.
Kyauuio TOpOAS! CO CHHKEHHEM CTOHMOCTH IOpHONIpoXodeckux pabor.

3) B 3apybexHOH HpakTHKE C MPUMERCRAEM rOpHOro ciocoda paboT NOCTPOEHO MHo-
ro NOA3EMHBIX COOPYXEHHI (NMOA3€MHBIX rapaxkei M aBTOCTORHOK, (IOA3EMHEIX YOSKHuIL,
XpaH4dnuul ¥ Ap.).

XapaKTepHbIM NIPHMEPOM ABNAETCA NTOCTPOCHHBIH MOPHLIM CIIOCOGOM MOX3EMHBIH ré-
pax ToRHeasHoro THNa Ha 1500 aBToMoOuneit B r. 3ampudypre (AscTpus).

JIBa TOHHeNs AMKMHONW o 136 M pacnosioXeHhb! NMapalIebHO B CKANMBHBIX MOPOAAX H
COocMHEHE Mexay coboi cOolikamu (puc. 5.1). Kaxaeit TOHHENE CROJYATONO OYEpTaks
nponeroM 16 M B BrIcoTO# 15 M paccumTad Ha 4-sApycHoe XpaHesne aproMoOmnen. Ha rax-
oM SApyce BEICOTOH 2,2 M NPUHSITA ABYXCTOPOHHSA NPAMOYIOAbHAA PacCTaHOBKA ABTOMODH-
NeH NEPICHAYKYIIPHO OCH NPOe3sia; pasMePH CTOSHOYHOrO MECTa 3X2,3 M, ITHPpHHA Npoe3l
G M. [Io Topuam ToHRENEH yCTPOeHs CIIUpanbuble paMns AnaMeTpoM 18 M g nipoes3aa as
TOMOOUIIEH C gpyca Ha Apyc.

IIpoxonka ToHHENECH Benacks MPCUMYLUECTBEHHO OYPOB3PHIBHBIM criocobom, a Hac
THYHO - TOHHEASHPOXOAYCCKOH MAIMHHO#M ¢ pafoyYHUM OpraHOM H30MpaTens,Horo JCHCTBH:

THTIa «AM-50» upousBOAUTENBHOCTEIO 40 Mg O6zenKy TOHHeNneH BO3BOANIH U3 HAOphlh

OeToHa.

5.1.20. HauGonee niporpeccBHBIM METOAOM IIPH CTPONTENBCTBE NOACM

HBIX COOPYXEHHUH TOpHBIM CHOCOOOM SIBIAETCS HOBOABCTPUMCKUIM criocod MPY

x0Jiku ToHHener (HATM).
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Texuonorus HATM xpennedus BbIpaOOTKH 3aKIOYaETCA B CO3AHHH
neuﬂaﬂbﬂﬁﬁ TOPKPET-KPENnH, YHEPKUBACMON CTEpKHEBOH aHKEepHOH cHcTe-

4, COOPYaeMoil C MAaKCHManbHBIM BOBNEYEHHEM B paboTy BMEUAIoIIEro
4accuBa IPYHTa (puc. 5.2).

[To aTtoMy c110co0y BO3BOJAT ABYXCAOHHYIO O0HENKY 3aMKHYTOIe odep-
gand. [lepBHYHAs 00/leNKa BBITONRAETCA M3 HAOPBI3r-0€TOHA TOAIMHOM 10-20
o4 H YCUJIHBAETCH CTAIBHBIMK 2pKaMH MM aHKepaMH, a BTOPHYHAsA — H3 MOHO-
grHoro 6eToHa WM HabpbI3r-6eToHa TONLMHON 25-35 CM.

[Ipn cTpowTenbCTBE TOHHeNneH ¢ npuMeHerueM HA'TM sddexTHBHBIMH
0ka3bIBAKOTCST pEOpHCTEIE 00nenKd H3 HabphHI3r-0eToHa, YCUNMBAaEMEIE peleT-
qaTbIMH apKaMu. [Ipu 3TOM BMECTO HOPOrocTOsIEH IPOKATHOM, NMPOGPHIBHOM
cTal¥ HCTIONIB3YIOTCA apMHUPYIOLIHE DJIEMEHTH! M3 CBAPHBIX apMATYPHBIX KapKa-
008 PA3THIHOIO TTONEPEYHOTO CEUCHHUA.

Hcnone3opaidue HATM nossonser:

- YBEJIMUUTE JUANa30oH [IPUMEHEHUs TOPHOIIPOXOAYECKOT0 cniocoba pabor
B CHOXKHBIX HHXKESHEPHO-TEONIOTHUECKUX YCIOBHAX, B TOM YHCHe B CADBIX MPyH-
TaX, B KOTOPBIX 3aTPYAHMTEIRHO NpHMEHEeHHe TPAAUIIHOBKEOIO rOPHOIO CII0CO-
0a npou3sonCcTBa padoT;

- YBEAMYMTh HECYIIYIO CIIOCOOHOCTH Kpend Oe3 €€ YTOMIEHHA 3a CYeT
YCTAHOBKY YCHJIMBAIOIIMX JJIEMEHTOB (apOK, aHKEePOB);

~ BO3BOJUTH TMOA3EMHLIC COOPYXCHHA NpaKTAYEeCKH mobod dopMbl M
PA3MEPOB IoepeyHoOro CCUeHUs;

- IIPOM3BOJIMTH Pa3pabOTKy MOPObi KaKk OYPOB3PHIBHAIM CIIOCOO0M, TaK M
MCXaHH3UPOBAHHBEIMU CMTOCODaMH C MPUMEHEHHEM DKCKABAaTOPOB K Pa3MHYHBIX
OHHEenpPOX 0 YeCKUX MAINHH;

- COYEeTaTh MPOXOAKY CO CIENHaJbHBIMKA CIoco0aMy YIIpOYHEHHR FPYH-

198: ocymreHnem, 3aKperUieHreM HHBEKIMOHHBIME METOAaMU, 3aMOpPaXHBaHH-

MH 1p.;
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Puc. 5.1. Cxema nogzemuoro rapaxa B r. 3anslidypre (AscTpus)
1- TORHENL-CTORKKA; 2- BBE3ARAA paMIta; 3- BeIe3AHasd pamna; 4- CTOSHOYHEIE MeCTa;
d- ppoe3nsl; 6- BCHOMOraTe/bHbIC BulpaDOTKH; pa3sMepsl B Me1pax

a)

N
A
N

L1

Puc. 5.2. CpaBHeHUE KOHCTPYKLME 00EN0K, BBIIIONHAECMBIX FOPHbIM

1 HOBOABCTPUUCKUM MeTonaMH
a) rOpHLIA cocoB: |- nepeBsaHHAY 3aTAXKKa, 2- cTanbHas apka; 3- powrnaupi; (1.2.3

COCTAaBMAIOT BPEMCHHYIO KPCIlh, PACIOAOXKECHHYIO BHE NNOCTOAHHON 0o0aenkH); 4-
OeToHHan Hnu XxenejobeTonHan I1ocToAHHas o0acnka; 5- oOpaTHeIiA cBOJ

0) HOBOABCTPHHCKHH METOA: O-HecyluHil ROPONHO-aHKEPHBIH CBOM; 7- aHKeDpbt; 8-
HapyXHbIH cnoif obaenky U3 Habphisr-OeToHa ToAUMHON 5-15 oM (BMecTE C

AHKEPaMH CAYKHAT BPEMCHHOH KperibiG); 9- BUYTPCHHUK CROK HOCTOANHOI 00 1enKH U3
HaOpuI3r-0eToHa waun Oerona TonwHHoi 15-35 cm
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. obeCTIeYHBaTh CHUKEHHE CTOMMOCTH CTpoHTenneTna A0 10 %% no cpas-
Jesi0 C IPYTHMH criocobamu.

5.1.21. OcHOBHBIM TpeGOBaHHEM NP CTPOUTENLCTBE NOJ3EMHBIX COOPY-
eHHit metodoM HATM sBasiercs nposeieHHe MOHHTOPHHIA 33 IOBEEHHUEM
rpymosoro MAaCCHBa, KaKk B NPOBOJAMUMON NOPHOH BRIpADOTKE, TaK H HA 3€MBOMU
10BEPXHOCTH. C6op, ollenka, onTHYeckad B MHCHMEHHAA MHAHMKAUMA JaHHBIX
sabmofeHUH MPOBOIATCA C HCIIOJIE30BAHHEM KOMITLIOTEDHOM TEXHMKH H ¢
1pHMEHEHHEM BBICOKOTOYHOTO MAaTeMaTHYECKOro anmapara. OCHOBHBLIM YCHO-
syeM TpH HPOBEIEHHH MOHMTOPMHIA SIBNSETCS HEMEICHHOE NpelCTaBlIeHHe
pe3yIbTATOB U3MEPEHUH PYKOBOJCTBY CTPOMKM M OpraHaM TEXHHYECKOIO Hal-
sopa A IPMHATAA HEOTIOXKHBIX Mep.

5.1.22. Cnoco6 HATM 6naroaaps TeXHUYECKMM K SKOHOMHYECKHM npe-
aMyliecTBaM B TeyeHue nociaeauux 10-15 ner cranm cranpapTHeiM B ofnactu
NOA3EMHOr0 CTPONTENIHCTBA.

Bo MHOrux crpanax 3anagHo# Esponm, A3uu u B AMepuxe HATM 060-
ralel pasTUYHBIMA MOLAQHKAHHAMH W IPUMEHACTCH TPAKTHUIECKH B JIOOBIX
HIKCHEPHO-TEOJNIOTHYECKHX YCOBHAX M Ha M00oH riyouHe. CriellHaNbHBIE Me-
POIPUATHS 110 33KPENNEHUIC IPYHTOB CO3JIAKOT BO3MOXHOCTD NPUMEHSATEL ITOT
METOZl B CJIa0BIX BOAOHACKIMIEHHBIX IPYHTAX.

Ilpr ucnonszoann HATM cranu npuMeHSTH POXOAUYECKHE Kombaii-
ibl, HanpuMep, «llaypat E 242» u nogarnauByio TIOOHHIOBYIO KpEIb C AJIeMEH-

TaMK 00XxaTHs TIOPOIB! THITA «MeHcon.

5.1.23. Hipke mpuBepersl npuMepsl ucnonssosanus HATM B Muposoit
PaKTIKe.

1) B Bene u Konenrarene HATM nocTpoensi METPONOAUTEHB! MEAKOTO 3AJI0KEHIS C
"PeROTBpamereM ocanox B I'yC1OHAce/JeIHBIX pPafOHAX IOCPEACTBOM HHBLEKIIHH YyKpel-
ol PaCTBOPOB BO BMELIAMOIIHE NOPOJbI U C BOAOTIOHHX)eHUEM 10 10 M.

KomGalinn u3buparenstoro aciictus dpupm «Hoanby, «AnpnurucT Becrdanms» no-

3BQ . " g
0T NpH ROBOABCTPHIICKOM CTIOCOOE NIPOXONHTE TOMHEIH BHICOTOM 10 6,5 M U [ PUHOM
0 718 M.



2) B CIIA B nocneanre rogst rexonorsio HATM 8 3uauutensHofl crenenn moy,
¢HUBPOBATH, COXPAHHB OCHOBHAIC PHHIUIILI, HO NIPHCIOCOOHE €€ K YCNIOBHAM NOM3eMygy,
cTpoutensctBa CepepHolt AMEPHKH.

Jns MomuduunposaHHOk «(eBEpORMEPHKAHCKONR TEXHONOTHHY» XapaKTEPHO Gojpe.
HHTEHCHBHOE IPHMEHCHHE U1 PaspabOTKH HOPO/Ibl TORHENCNIPOXOAYECKHX MAIHH CO CTpe.
NOBBIM PabGOYHM OpraHoM, o0aAarOIKX JOCTATOYHO BBICOKOH NMPOH3BOAMTENBHOCTRIO 1 e
TpeOyolMX npuBiedeHud pyysoro TpyAa. Kpome toro, B CILUA 4acTo yctpamBatoT nonoy,.
HUTENLHEIA APSHAX H HHBEKIMOHHOE 3aKperuienue cnaboycToHUHBBIX IPYHTOB.

3) Heckxonsxko BHzov3Menendylo Texronor#io HATM wucenomssyior 8 Hopeerun R
TPEIMHHOBATHIX CKAIBHBIX [HOPOJAX €€ NPHMEHAIOT B covYeTaHHHd C OYPOB3PHIBHLIME Daborta.
MH, @ B MATKHX NOPORax — ¢ MEXaHH3HPOBaHHOMH paspaborkolt. | narHas ocobennocTs «Hop.-
BEKCKOr0 METOLa» — KPEIUICHHE BHIPAOOTKM AHMCHEPCHO apMHPOBAHHBIM HaOPHIST-0eTOHON,
HAHOCHMBIM «MOKPBIMY» ¢TIOCOOOM, B AHKCPAMH.

4) OtH¥M K3 NPHMEPOB YCITeNIHON peamaszanuu Texuojsorud HATM mng BosseacHus
MO3EMHBIX COOPYXKEHHR SABJIAETCH CTPOUTEILCTBO TPEXBAPYCHOM MOAZEMHON aBTOCTOSHKH
Ha 345 asromobuneit B 1. JlannecHepre (I'epManus). B ¢BA3H ¢ T€M, YTO MECTO pacHoOIOKe-
HHS CTOAHKY OKPYXKEHO NaMATHUKAMH apXHATEXTYPLI B CO3IaHUME HA3eMHBIX 00BLEXTOB Ipak-
THYECKH HEBO3IMOWKHO, Oblll NIPHUHIT 3aKPLITHEL c1iocol pabort.

[lo gaHHBIM HHKEHEPHO-FEQJIOTUYECKUX HM3BICKAHKK ¢ NOBEpPXHOCTH 3aiteraet ]7-
METPOBbLIA CNIOH NJIOTHOIO I'PABHA ¥ KOHIJIOMEpAETa. HOJACTHIAEMBI CIOCM BOIOYIIOPHOH
FIMHB TOMUHHOA 3-34 M YporeHb NOAIEMHBIX BOJ PacronaracIcs Ha riybune 1 M oT 110-
BEPXHOCTA 3CMJN.

CTosHKa BEIIONIHEHA B BHAE NOA3eMHOM BuipaboTky mmmHo# 180 M, nponerom 18,9 M
U BEICOTOH 16,4 M (puc. 5.3). CTpOHTENLCTBO ABTOCTOSHKH OCYMECTBIIEHO B 6 3Tanos C pas-
paboTKOM NOpPOABI IKCKABATOPOM «0OparHas J0iaray H KpenAeHHeM KAXKIOro 3/eMeHTa Bhl-
paGoTKH (ILIOmApb nonepeunoro ceuennus 20-40 M%) cnoem HabpuI3r-6eToHa 1 peleTUATHIMY
apkamy ¢ maroMm 0,8-1 M. Habperr-6¢1on HaHocHI# mo «cyxoi» TexHokorum. Crersl 00
HOBHOHA BbIpaOOTKH 3aKpennsAmu 2-MsA CHOsSMH HaOpopIar-Oerona tonumuod 20 cM ¢ ABYMA
CTanbHBIMH CETKaMH. [JoMuMO OCHOBHOHU BoIpaboTKu coopy¥xeHbl 60-MeTpoBbIit HpOXUﬂHOﬁ
TOHHEJb, 3 JIHQTOBLIX LWIAXTHAIX CTROA INYOHHOI 30 M ¥ aBapRiHO-BEHTHASHHOHHEIH CTBOT

rnyGunoi 37 M. CTPOUTEABCTBO aBTOCTOSHKH CONPOBOXIANIOCH H3MCPCHHUAMHE ,e:{ecbopmallﬂﬁ

ITOBEPXHOCTH 3EMIH, 3AHHH, COOPYXEHUMH, 2 TAKKE NPOXOJUMBIX NOA3EMHEIX BRIpabOTOX-
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Puc. 5.3. Ilpomonexnii paspes (a) u nonepednslil paspes (6) noazeMHoO# asTo-

CTosHKH B r. Jlannecoepre (INepmariss)
|- CTORHOYHBIE MECTa; 2- 00nenka; 3- npoesa; 4- Bbe3A-BHICI; 5~ apapHiiHblil Bhie3n; (pac-
CTOAHUE B METPax)

S) lopueim crnocobom Bo3seneH kpynselninii yoz3eMublii cnoprkoMitnexe 8 Hopae-
[H4 B paitone Xoamiuna, 3aniMatouiuit Tepputopiio 6800 M’. OcHOBHEIE BIpA0OTKH CBOXYA-
T010 IONEPEYHOTO CeUCHUA, npojieTaMu 15-25 M u BricoToi 8,5-13,2 M 3anoxens! HA rny6u-
Hax 16-18 M 0T noBepXHOCTH 3eMITH.

0) B r. Yukaro noctpoen nojazeMHplii KOMITIEKC I HACOCHOH CTaHLUMM CTOYHLIX H
THBHeBbIX BeA. IloaseMubie BLipaboTKH CBOAYATOro ouepraHus nponerom 19,2 M, BLICOTOI

29,3 ¥ 1 punioii 83,7 M COOPYXKAMUCH GYPOB3PHIBHSIM CIIOCOGOM.

3.2. [Ipoxogka BeipaloTox oA 3aMIATOH onepekaroumeli Kper

J.2.1. TIpH CTPOUTENLCTBE MMOA3EMHBIX COOPYXCHUM MEJIKOro 3all0KeHUs

72 38CTPOEHHBIX TOPONCKUX TEPPUTOPUAX, a TAKXKe NpH MepecedeHun Kenes-
H st

PROPOXCHBIX M ABTOAOPOKHBIX MArucTpaieil NPHMEHSIOT 3aUlMTHbBIE 3KPAHB,
y > 7 Y
'“IPaHBaeMble 110 TEXHONOTHH onepexarouier KpernM B BepxHel U OoxosoH

1Ty BLIpaQoTOK.
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5.2.2. Tlo Tuny 3alMTHLIE JKpaHBl MOAPA3IAENAIOT: HA MeTaLIHYeCkye
kene3obeToHuble U3 TpyO, U3 CTabUIM3MPOBaHHOTO 3aKPEIUICHHOIO IPYHTa 4,
onepexaroined OETOHHON KpenH.

5.2.3. TexHonorus CTpOMTENLCTBA BBIPaDOTOK COCTOHT H3 CRENYIOUIHX .
HOBHBIX 3TaroBs:

- NPOXOJKH BCIIOMOrarejbHOH BhIpabOTKH (KOTNOBaHA MU LAXTHI);

- YCTPOHCTBA OIEepexatolel 3alUTHON KPEITH;

- pa3paboTKH, NOrpyKeHU ¥ YHANCHUS IPYHTA;

- BO3BEACHUA BPeMEHHON WM NOCTOSHHON KDEMH.

Pa3zpaborky rpyHTa BhIpabOTKH M BO3BejcHHE OOHENKU BHINOJHAIOT B OC-
HOBHOM I10 TEXHOJIOFHM I'OPHOTro crocooda.

5.2.4. TexHO0THA NPOXOAKH MO/, 3aLUKUTOMN OLIEPEXKAIOIUEH KpEMH I103Bo-
n€T BO3BOAUTL BBIPAOOTKYU PA3IUYHBIX POPM H C€4eHHH ATHHOH jo 80-100 M.
YBenuueHue JUTHHBL 3KpaHOB MOXET ObITh JOCTUTHYTO CO3JaHHMEM HpPOMEXY-
TOYHBIX LIAXTHBIX CTBOJIOB HIIM KOTIOBAHOB JUIS 33JaBAMBAHUN, @ TAKXKE YCT-
POHCTBOM OfICpeXaloieil Kpelil HEMOCPEACTBEHHO U3 33605 BRIpabOTOK (pHc.
5.4).

CyliecTBYIOT pa3NIiuydble MOAHPHKAUHY ITOIO Croco0a, OTIIHUAILIHEC
MaTepuaioM, GopMoil U pazMepaMy IKpaHa, criocobaMy BoIBEACHHUS, HATTHYHEN
MM OTCYTCTBHEM 3AMKOBBIX 2JIEMEHTOB U JIp.

5.2.5. Ilpn ycTpoifcTBe DKpaHOB NPUMEHAIOT CIIEAVIOIIHE TEXHOJIOTHYE-

CKHe CIOCOORI:

- IPOAABAHBAHME UIIK NIPOKOCJ TPYD Manoro AMaMerpa;

- FOPHU30HTANILHOE OypeHuUE;

- HapesaHue ((pezepyroluM Unu 6apoBbiM pabouuM opraHom) Luened

JJIHHOM 1o 3-4 M u BeicoTol 12-20 cM u Donee;

- IIUTOBYHO [IPOXOAKY BRIPabOTOK MANoro JMaMerpa;

- MUKPOTOHHENIKPOBAHHUE;
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_ 3agKpeNicHHe TPYHTa XHMHYECKHMH MeTo/laMu, CTPYHHOH LeMeHTauueH
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Puc. 5.4. Cxema sxpaHa u3 tpy©6
|- Tpy0Bl; 2- HoA3eMHas BbIpaboTKa; 3- KOTNOBAH; 4- yropHas MIOIIAAKE; 5- TOMKDAT

5.2.6. [Ipy npoparivBaHKy B OONBLIMUHCTRE CYYaAEB NIPUMEHSAIOT CTalb-
ibie TPYOBl, NPOABIKBas UX B OJAMH MNU ABA psiAa BAOJIb OCH BhipaDOTKH; B
YCTOMYMBBIX MPYHTAX KX pacrojiaratt c 3asopamu 15-20 oM, koTopbie 3anon-
HAIOT EMEHTHbBIM PAaCTBOPOM.

[lpy nponasnuBaHnd TpyO B HEYCTOMUYMBBIX IPYHTaX UX COCAHHSAIOT Me-
Xay cobofl ¢ MOMOIILIO 3aMKOBRIX YCTPOHCTB no THny mnyHra (puc. 5.5). B
TOM Cliyyae NOCTHraeTcs NOBLILLCHHE TOYHOCTH 3aJABIKBAHUS K YNPOUIACTCH
KOHTPONb, TAK KaK 3aMKOBBIC YCTPONCTBa CIIYXKAT HalpasB/AiOLMMHU i BHOBG
JalaBnuBaeMbix TPYO.

3.2.7. Ins npopasnusaHus TpYO v M3BIEYEHHS M3 HHUX IPYHTA, COCIHHE-
141 3BCHBEB TpPYO, 3aNOAHEHHS WX GETOHOM NPUMEHAIOT ClleHAM3HPOBAHHOE
%opynopanue. Haubossitee [IpUMEHEHNE MOAYYHAN MEXaHH3UPOBAHHLIE YC-
TaHOBKY 11515 MPOKOJa, NPOAABAMBAHUA, TOPUIOHTAILHOIO OYPEHHA, MUKPOTOH-
"CMposanus, ocnosannoro na HBPOTAacKMBaHMy TpyOd BCHEd 32 yNpaBasieMbiM

HTOBL APOXOAYECKHMM KOMIIIEKCOM.
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Puc. 5.5. Cnocob coennuenns tpyo
1- TpyOLl; 2- 33MKOBEIE COSTHHECHUS

3.2.8. B oTeyecTBeHHOH NpaxkTHKE paspadoTaHa IpyHTONPOKANBIBAIONI
ycradopka 1 11Y-000, cocTosmas »3 HanpasAfioMe PaMbl, ONIOPHO-BAKUMHO}
[IAKTHI, IOABMXHOTO YIOpa, IMAPABAAYECKHX NOMKPATOB C HACOCHOH CTamiy-
ell. YCTaHoBKa NpeAHasHadeHa Ui NPOJaBIHBaHNA CTANBHBIX TPYO aMameTpoy
100-630 MM Ha wiHHY X0 80 M €O CKOPOCTBIO 24 M B CMEHY. B INTOTHEIX Ipys-
Tax UX 33JaB/lWBAIOT B NpeABAPUTEALHO NPOOYPEHHEIC MM AEPHBIE CKBAKUHEIL.

5.2.9. O6opynopakue Ons NpOoAaBIUBAHUA CTATbHBIX H XKeNe300eTOHHb

Tpy® paspaboTano B Hnouny, [epMannd K Apyrux cTpaHax.

B Snonun ¢upmoit «Oxymypa xopnopedinn» (Ocaka) pa3zpaboraHa TeXHOIOMHA
«OHA» u crnenuanu3upoBaynoe 00OpyaOBaHMe ML 33[IaBINBAHHS CTAABHBIX M xKeje300e-
ToRHEIX TPY6 auamerpom 300-1000 mM. OGopyRosanie BK/HOYACT HANPABIAIOUIYIC TPYOY.
IIHEK L pazpaboTKH U YIAncCHUA [PYHTA, ONOPHLIA KapKac, JNOMKPATHYIO YCTAHOBKY H KOH
TPOJIHPYIOIIEe YCTPORCTRO.

epmanckoii ¢upmoit «Kpyrm Hltansxannens» ¢o3xaH arperar ANd NpOnaB/ipBaiis
CTAMBHBIX B Xkeje300eToHHRIX TpyO ycunuem 10 2000 kH. Paspaborasbl pazmuudbie MOAH-
Guxanuu arperata: ¢ OypoRemM pabouum opraHoM, ¢ QpPE3CPHHIM MEXAHU3MOM, CO LIHCKY
BBIM U UEITHEIM MEXAaHH3MOM R ApD. UM IPUMEHEHUS B pa3HOo0pazHbIX IPYHTOBBIX YCIIOBHAR

Arperar UMeer ruApaBIHYecKdit NpUBoA MOIIHOCTRIO 51,5 kBTt u ofecneunBaer 3agaB/IuBd

HKe 3-9 M Tpy©O B CMEHY.
5.2.10. C uensio yBelHYeHHs IHHBI 3KPaHOB K3 TpyD Oe3 ycTpoHCTH
NpOMEXYTOUHBIX IIaXT HWIH KOTAOBAHOB ClelyeT NPUMEHATh TEXHOIOTHIO C0%

/laHHs ONEPEeKAIIMX IKPAHOB HENMOCPEICTBEHHO U3 32605 MoaseMHo# BbPY
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it Y TEM OypeHHs HAKUIOHHBIX CKBa)XMH U 3a7aBNHBaHMA B HUX TpyO. CkBa-
30

4Hibl cnefyeT 3abypuBaTh nog yrnoMm 4-6° k ocH noaseMHoM BuIpaOOTKH.
%

JkpaHb yCTPAHBAIOT CeKUMAMH 110 10-15 M ¢ nepekpbITHEM COCEAHHMX CEKUHU#
a3 1-3 M.

§2.11. Ilox 3amMTOH rOTOBOIO 3KpaHa NMPOU3BOAAT DACKPBITHE BhIpa-
5OTKH. BoipabOTKY CheayeT BO3BOAMTE 3aXOAKaM#, COOTBETCTBYIOIHMMY [UIHHE
xpaHia C OAKPENUIEHHEM NIOCTEHETO CTAbHBIMU 8pKaMH H HaOpBI3r-6eTOHOM,
Jocne 4ero B NEPEABMKHOH onanyOKe BOIBOAAT MOCTOAHHYIO obpenxy.

5.2.12. Ilpu cTpouTensCcTBE BBIPabOTOK rOpHBIM cnocoboM B ONYCKAb-
cpX M JUCTIEPCHBIX I'PYHTaxX MPHMEHAIOT ONEPEKAIOIIyI0 DETOHHYIO Kpenb
(0BK). OBK' yctpauBaloT nyteM O€TOHMPOBAHHA METOAOM HabpbI3r-OeToHa
ipe[iBAPUTENLHO HAPE3AHHBIX KOHTYPHBIX IleNiel ANHHOM 3-4 M ¥ BeICOTOHN 12-
"0 om. 1llens npopesatot mog yrioM 4-12° K npogonsHoii OCH BEIpabOTKH, UTO-
G5 0D0ECTIEYHTL BO3MOXKHOCTE BO3BeAeHUA nocnenyronux cekuumit ObBK.

K npeumyuiectBaMm OBK cieayer OTHECTH CHEAYIOLUME:

- CO3JaHue NYYINHX YCAOBHH 1S CTaDHIM3aUMn I'PYHTOBOIO MACCHBA,
koTOpas HPAKTHYECKH HAcTynaeT OO Havana pa3paboTKu rpyHTa B BbIpabOTKE B
OTIHYME OT TPANHUIMOHHOH KOHTYPHOHN Kpemu (apouHol, aHKepHOH, HaOpbI3r-
detonuoit);

- MIPAKTHYECKH HCKMOYAIOTCS NepeOOphI rPyHTA U3-34 POBHOTO OYEpPTa-
{9 KONTYPHOM KperM, CBOUATCA K MAHHMYMY Ne(QOpPMaliyii IPYHTOBOTO Mac-
“MBa M IOBEPXHOCTH 3eMIIH, TOBBILAKOTCS TEMITBI NIPOXOAKH BbIpaboTku. Ocan-
"a IDYHTOBOIO MaccuBa H NOBEPXHOCTH 3eMiH np¥ npumenerun OBK menpuie
b 2-3 pasa no cpaBHenuio ¢ HATM u B 4-5 pasza - ¢ TpaIMUHOHHBIMU CNOCO0A-
"M B aHanoruunbIX yCIOBMAX;

- Cocob npoxonky BeipaboTok ¢ ucnonsizosanuem OBK nenecoobpasen
' CyYasx, korpa NMPUMEHEHUE TPAAHUIMOHHBIX TEXHOJIOTUH COMPAXEHO € pPHUC-

ko ~
M Hapymenns MPYHTOBOTO MacCHUBa M I'7Ie¢ BaXXHO COONIOACHHE IKOJIOTHYE-

CK
X TpeQoBaHumi:
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- npumexene TexHonorun OBK Bo3MOXHO B IIMPOKOM Auanay,
TPYHTOBBIX YC/NOBHH (OT CKaIBHBIX A0 AMCOEPCHBIX TPYHTOB) INpH Mpoxop,
BLIPAOOTOK Pa3NHYHEIX GOPM M Pa3MepoB MOMEPEYHOro CEeUCHHS NMOwapy,
Oonee 30 MZ;

- CTOUMOCTB CTPOHTENBCTBA Ha 40-60% Huxe, YeM TPaAHUUHMOHHbBIMY CIlc
cobami H, npumepHO, Ha 25-30% Bblllle 10 CPaBHEHHIO C HOBOABCTPHIicky, .
crnocoboM (HATM).

[lenecoobpasras obnacts npumenenns ObK — Hekpenkue ckanbHble, p
nAycKafbHble U MATKHME NOpOALI C KO3pdunueHTOM Kpenoctd 1o IIpoTonmsx,.
HOBY 2-J.

5.2.13. na peannzauuu TexHonornu ObK u3 oredecrsernoro oGopyno.

BaHUSA HCTIOJB3YIOT BPYOOBYIO MalluHY «Ypan — 33%», H3roTaBiIHBaeMyio K.

EHCKUM MAllIHHOCTPOUTENLHBIM 38BOJIOM.

3apyOexubiMH PpupMaMu Ppaiy, ['epmanun 1 Utanuu co3pano obopypoBaiiue g
Hape3aHus vienell bapossM H ¢pe3epyIomuM CocofamMi, MO3BONAIOMMEMH IKOHOMHYMHO Ha-

pe3aTh LEHN pa3inuBoi KOHGHUIYpalHH B [UIaHC B N0 IyOHHe.

5.2.14. Ing ycTpoicTBa NEMEXOAHBIX ¥ KOMMYHHUKAIIMOHHBIX TOHHENEH
MEJIKOTO 3al0KEHUd LenecoobpasHo NPUMERASTh TEXHONOruw Mno ac
Ne1234642, cocTosutyro B cieaywmeM (puc. 5.6).

BHaygane cocoboM «CTeHa B TPYHTE» BO3BOIAT OOKOBEIE CTEHH! TOHHEN:.
a 3aTeM K3 33605 BLIPaGOTKH YCTPauBaOT ONEPEXAIONLYIO [Ienb BhicoToH 0,5
0,5 M ¢ HAKJIOHOM B NPOJONEHOM HANpPaBACHWM. Y ol HAKJIOHA ILENH JOIDKEH
cocTaBNATh 2-6,5° NS rPYHTOB cpeaHedl kpenocty ¥ 6,5-15° - mus Goxee Cid
Obix rpyHTOB. Iens ycrpausaioT Ha riyOuHe He MeHee 1,5-2 M oT MOBEPXBY”
CTH 3€MJIH, 3aMoNHAA ¢ COOPHRIMH Xene300eTOHHBIMY TUIMTAMH M MOHOMHD
HeIM 6eToHOM. [lepexnecT cocenumx cekuuit kpenu cocrapnsger ot 25-30 % ¥
AAHHBE B YCTOMUMBBIX I'PYHTaxX U 10 50 % - B HEYCTONYMBLIX I'PyHTaX.

INon NpUKpLITHEM 06pa3oBaHHOM KpenH pa3pabaThiBaloT rpyHT Ha Bl

YyyHy 3aXOmKH JUiMHoR 3-3,5 M. Jlanee ycrpauBarOT MHAPOU3OISIIMOHHOC 1Y
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Puc. 5.6. CxeMa apoxo/iKu yyacrka Touness meakoro 3anoxenns ¢ ObK
- ouepexamouias OeToHHAY Kpenb, 2- 00aenka TouHens, 3- menb,
4- «CTEeHa B rPyHTSH, I~ FHAPOH3OAALUS

3.2.15. Jing ycTpoicTa onepexaroliei Kpeny B HEYCTOMYHBLIX I'PYHTaXx
TPUMEHSALOT CTPYHHYIO uHemeHTaunuio. 1lo xoHTypy Oyayiuero coopyxenus B
'PYHT C onpeseleHHbIM 1AMOM 1OTPYXAal0T MOHHUTOPbBI C HACaAKaMM, 9epe3 Ko-
'opbie mox HonbiuMM naBlcHHEM MOAIOT BOAY M LEeMeHTHbI pacTBop. Okpy-
XAOIK K CKB2XXHHY TPYHT paspyllnaeTcs CTPyeH BOJbl U MHTEHCUBHO IlEpeMe-
MBAETCH ¢ leMeHTHBIM PACTBOPOM, B PE3YNIbTare Hero o00pa3yto1cs IrPYHTO-
“MEHTHbIE cBaM M3 3aKPEMACHHOrO TPYHTA B BH/JC BCPTHKANLHBIX M HAKNOH-
ThIX cTen (puc. 5.7). Has 3akpeninerus ipyHTOB ¢ IPUMEHEHHEM CTPYIiHOIT ue-

Ve
HTal iy IPUMEHAIOT oTeyecTBeHHOe U 3apybexHoe obopypoBaHue (Snoxus,

HraJ]HH u ﬂ,p.),
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Puc. 53.7. Cxema 2kpaHOB M3 3aKpeIIEHHOI0 MPyHTA
l- 3aKperUICHMBIN IpynT; 2- 00nenka; 3- noLleMHas BhipadOTKa.

5.2.16. 1lpu cTpouTenbCTBe NMPOTAKEHHBIX BLIPAOOTOK MEIKOTO 3aj10xKe-
HHSl B MOJYCKANBHLIX, AUCIIEPCHBIX U CIHA00OYCTOMYHUBBLIX I'PYHTAX COPHBIE Crio-
coDBl paloT cNeayeT HPUMEHATE B COMETAHHH C OIIEPEXAIOIUEH KPEIibio B BH
3KpaHoOB M3 TpYO, OETOHHBIX CBOJOB HAH CTAOMNU3MPOBAHHOIO IpyHTA. Takas
TEXHOMOMHA OTNUYACTCH AOCTATOUHOM MMOKOCTHI U YHHUBEPCANLHQCTHLIO, CBO-
AUT K MHHHEMYMY HapyuICHHA OKPYXKAloWEH Cpelibl B MOXET COCTAaBUTbL allbTep-
HaTHBY OTKPHITOMY clTocoby paboT Ha MIOTHO 3acTPanBaACMbIX YUacTKax ropoi-
CKHX TEPPUTOPUA.

DKpaHbl H3 CTATbHbIX, XKeNe300eTOHHBX U acOecToueMeEHTHBIX TPYD Ue-
aecoobpasHo ycrpauBaTh M3 BCHOMOIATE/IbHbIX BbipaDOTOK MM M3 3a008 npe-
xonumof swipabotku. s crabuiMzanmm rpynra wanbonee nepcnexThBil
CTPyiHasd LEMEHTALM, KOTOPas MOXET MPUMEHATHCH NMPaKTHYeCKH B JTI00b
CnaboyCTOHYKBbLIX M HEYCTOHUYUMBBIX FPYHTAX HE3ABUCUMO OT CTENeHH ux BOAC

RH4aCbllHERHMWMAL.
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5.3. Cuio¢c00 nposaBJIHBanns (ICIICXOAHLIX 1 KOMMYHHKEHHOHUBIX

TOHUCJICH NEOWILINEIO AHAMETA

5.3.1. Cnoco® npopaBnuBanusa Hanbosee apdhexTUBEN NIPH CTPOHTEALCT-
;e TOHHENEH M NPOKNAAKE HHXEHEPHBIX KOMMYHHKALKH NOJ aBTOMOOHIBHBIMH
4 KEJICIHOMOPOKHBIMH MArUCTPANAMH, @ TAKXKE HA y4aCTKaX FOPOICKHX TeppH-

ropHii B HENOCPEACTBEHHONW ONHM30CTH OT CYHIECTBYIOUIMX 3MaHHH H NMOJA3eM-

HpiX COOpyXeHuH (puc. 5.8).

# -

& - ff .I’ J"r 4 FJ y A .
3 s, X 1 7 3 K X 5 I K &

Puc. 5.8. Cxema nponaBiuBaHys NeLIEXOAHOIO TOHHENA
l- HoXxeBas cekuus; 2- FOPU3OHTAILHBIE [OJIKH; 3- IpojaBikBaemas oOaelKa; 4- KOHTAKT-
HbIH IPOBOX; 5- Kpan; 6- cexnus 0bjenku; 7- pacupeneintensHas paMa; 8- AOMKpaTHasl yc-
TaHOBKA, 9- onopHas crena; [0- 3aboiiHbiil KOTNORAH.

Crocofom nponasimsanug B 1. Mockse 1onbxo Tpectom ['TIP-3 Tnasmocurxerpos
"PoKnafeiBaeTes no 8-10 kM tpyborposonos anamerpom §00-2000 mm. C HCRONB3OBAHUEM
TOr0 ciocofa H0CTPOEHL NEWEXOUHBIE TOHHENN Y KENCIHOA0POKNOI craniii «berosas»,
0K myTamu Kazauckoro Bok3aia, MEXY craHlimaMu merpo «Bapuasckasy n «Kojomen-
“Kady, y CTaHuHK MeTpo « 1 yinuuckas» ¥ «boTaHUdeCcKui ca» H ap.

3a pyGexom (8 Benukobpurauun, [epmaiinn, Uranmun, Opanuun, CUIA, SAnonuu u
AP.} croco6 NpojaBiuBAUA 1IOJYURII LIXPOKOE HUPHMEHEHHKE LIPH CTPOHTCILCTBE KOSLACK-

TQ -
PHBIX, NEIEXQMHbIX B TPANCHOPTHLIX TONHENCH.
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5.3.2. Criocob npoaasnnBanus NPUMEHSIOT B HACHINAX, YNNOTHey,
OCYLUEHHBIX HECBA3HBIX rpyHTaX. B ¢nabbix BOAOHACBILLEHHBIX I'PYHTax ny
NaBAWBAHUE MPOU3IBOAAT C PUMEHEHHEM BOJONOHHMXEHHS.

Crocob npuUMeHHIoT, Kak NpaBulio, AL TMPOAABAUBAHHMA TOHHene) .
Oonpwoft anuusl (8 CLUA, I'epManuy U SinoHud UMeETCH ONBIT NPOAABNMR,,
KOJLTEKTOPHBIX ToOHHeNneH 10 60-80 M u Oonee).

5.3.3. Ilonepeutbie ceueHHS TPYGONPOBOIOB, NPUMEHIEMBIX MPH crgy,
0e NpoAaBAMBaHHUA, MOIYT OBITL KPyribie, TpaleuenialbHbIe, KBanparyy,
NpAMOYToNbHBIE U Ap. ¢ pasMepoM Tpyb 800-2000 MM. Matepuan tpy6Gonp,.
BOAOB - CTallp, Xene3o0eToH W passimiHbie MOJUMepHbIe MaTepuansl. Tpyf;
BBINYCKAIOT 3BEHBAMH AUHOA 1,5-3,0 M, a NpU KCNONLIOBAHUY TENECKONye
CKHX JIOMKPATHBIX YCTAHOBOK — A0 S M. CTBIKH MEXAY CeKUHAMH TPYO ymio:-
HAIOT U H30JIMPYIOT, CO3[4aBasi BOAOHENIPOHUL[AEMOE COECUHEHHE.

5.3.4. O0penxku KOJICKTOPHLIX H TeNIEXOXHBIX TOHHEIEH dYalle Bcer:
BRITIOJIHSIIOT B BUJE LIENBHBIX CCKLMH M3 OOBIYHOIO WM NPCAHANPRKEHHOM
xene300eToHa, NPAMOYTOJBROI0, CBOJYATOrNO HAHM KpyroBOrO OYEPTaHHA AW
HOH 1o 2-3 M ¥ Maccol 10 20 T 1 6once. LleabHOTAHYTEIE OOACIKY HMEIOT, Kax
IPaBUAC, 3aBOACKYIO MHAPOM3ONALINIO, 2 iPY CTPOUTEABCTRE IIPOM3IBOLAT TON-
KO rePMEeTU3AUMIO CTHIKOB MEXIY CEKLUIMMU.

5.3.5. Ilpu npopaBnuBannu TpyOonmpoBoaoB OONBILKMX pa3MepoB B HE
[MOMEILAIOT IPYHTOPA3PataTEBAOUIME arperartel, NpU MOMOUIM KOTOPBIX DPaspa
OOTaHHBIM IPYHT ITOCTYHAET BHYTPh TpyOompoBoAa U Ipy3uTcs B BaroHeTk
WIH KOBLIM, KOTOpBIE Je0eiIKaMy nepeMealoT B 3a00HHbIN KOTIOBAH ¥ KpaBso*
NOAHAMAIOT Ha NOBEPXHOCTD 3eMIu. [10 Mepe pa3paboTkm rpyHTa cekuuy TP
GonpoBOAia ONYCKAOT B 3a00MHBI# KOTAOBAH ¥ MPOAARAMBAYOT MUApaBIHIeck
MH JOMKpPATaMH B rpyHTOBBIH Maccus. Cpeansis CKOPOCTh IPOJaBiuBaHust 1P
bonpoBoAOB cocTaBasfeT 1,5-3 M/CMeHa.

5.3.6. MexauusupoBauiisie yCTAHORKM [N NPONABNUBaHUR TpyOOMpos

HOB 110 NPUHUMITY A€HCTBUSA NOAPA3HeadI0OTCS Ha ABE I'PYIINbL:
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_c noJHbIM pa3pyllienHeM KepHa, oOpasyiolerocs npM NpoAaBiH-
Baﬂﬁﬂ prﬁbl;

c IOCAEAYIOWEH TPAHCTIOPTHPOBKOH HEpa3pyLIEHHOTO KOpHA.

[lo PUHLMIY NEPBOHA rPyNbl pa3zpabortanb! ycraHoskd CKb Moccrposi ¢
pafro‘*”M OpraHoOM POTOPHOIO THMA M TPaHCNOPTUPOBAHUEM pa3pabOTaHHOro
pyHT2 © [IOMOLUBIO CIENHANLHOIO COBKAa M ycTaHoBKa I1Y-2 KOHCTpyKuuH
[H/MnomseMMala € 3KCKABATOPHBIM pabo4yuM OpraHoM. ITH YCTaHOBKH
specrneyHBatOT 3 OEKTHBHYIO pa3paboTKy 32004, HO UMEIOT OHWKEHHYIO Npo-
\3BOAMTENBHOCTE  M3-32 UHKIMYHOCTH TPAHCHOPTHPOBAHMA I'PYHTA U NPOCTOA
p&ﬁﬂ‘lem OpraHa.

HenpephBHOE TPAHCTIOPTUPOBaHUE FPyHTA U3 3200 ¢ OAHOBpPEMEHHBIM

;10 paspyLIeHHeM B mpozasnnBaHueM TpyOs! oOecrieunsaeT ycranoska Y BlI-

1600K.

YKa3aHHbIe YCTAHOBKHM NPUMEHSIIOTCA ANA NPOJABAMBAHUA CYXHX K HeE-
BOOHACBIEHHBIX MPYHTOB €CTECTBEHHON BIIAXXHOCTH.

Ko Bropo# rpyimme OTHOCITCS YCTAHOBKH C OTPBIBOM HEpaspylUEHHOIo
KepHA C MPUMEHEHHEM CXKATOr0 BO3NYXA, B3PHIBYATBHIX Tda30B HIH MEXaHHYe-

CkiM ero oTpeIBoM (ycTanoBky tpecta [TIP, cranku ropn3oHTansRoro OypeHns
YIb-2, YT'B-5, YI'B-6, «3anopoxbe», ITY-1, [TY-2 u 1p.).

JlenrHnpoTpascMoCTOM JLIA NPORABIHBAHHA HEIDEXOAHBIX TOHHeNeH pa3zpadoTaHbI
THIOBBIE TPOXOAYECKHE KOMIIIEKCH IMpHHOR 3 ¥ 4 M. B cocras KOMILIEKCa BXOJUT IPAMO-
OILHBIH 1UT ¢ 14-10 JOMKparaM¥ jUls  LEPEeBHXKY ¥ 12-10 3aboiiubMH. B xBocTOBOIH
CTH WUTa pasMemaroTes Tpu OapabaHa ¢ aRTHQPUKLUKHOHHBIMH JieHTaMu. B 3ab0oHHOM KOT-
“CBage pasMelnaercs OCHOBHAS AoMkpaTHas baTapes ¢ HAKUMHON paMoid, O NEPUMETPY KO-
T0DOH pacrtonoxens! 16 JOMKPATOB A1 NPoAaBiIuBadHus o6xenky. CKopocTs NpoAaBiInBaHHs
“CTaBnser 2.4-3 M/CYTKH, MaKkCHManbHasa JIUWHA ydacTka Iipoaasausauus - 50 m. Jlng npo-
BIHBaR Ky YYaCTKOB OONbIueid ANMHNLI MPUMCHAIOT NPOMEXYTOYEVIO AOMKpaTHY!O YCTa-

HoRRy -
*KY. TpancnoprpoBKa rpyHTA OCYLIeCTBISETCH CKPeGKOBBIM TPAaHCIOPTEPOM, 3arpy-

x
douimm erg BATOHETKH BMECTHMOCTBIO JIc | M°,
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MockoBckum MexaHHueckHM 3aposioM [ NaBTOHHEABMETPOCTPOA H3TrOTORNEH arpe,
KM-35 na npoaasnuBaHus koaen SyryHroi TiobuHroroll obaenxH ¢ Hapy» HuiM nnmﬂp
O M. Arperart COCTOHKT U3 HOXEBOH CEKIIHi, pasMeilCHHON BlIEpeH NPoABHIaeMoil oBnen,
¥ AOMKPaTHON YCTAHOBKY C ruapocucTemoii. Hoxenas cexims npeacTasifeT coboi Oligp,
KOJIBIIO C ABYMA FOPH3OHTANILHEIMA H TpeMS BePTHKaNbHBIMH Neperopoaxkamu. Jing CBpa
BaHHS 'PYHTA BHH3 HA FOPU30HTAILHBIX NEPErOPOAKax IPERYCMOTPEHB (OKHaY,

B KonbueBoi ONOpHOI 9acTH METALTOKOHCTPYKUAH pasMeinalorcs 30 runpapgy,, :
CKHX JOMKpAToB rpysonoxbeMuocteio o 100 1. B cpexneli ee yactu umeercs CTYTeHyay

FOPHIOHTAbHAL NECPETOPOAKA € BHUIBMKHBIMA ILIOMANKAMH, C KOTOPLIX BEAETCH MOmysy

KoJsiel o0aeKH.

3a pybexom (CHIA, BennkoOpuranus, I'epmanus, ®pauins, AnOHUS ¥ 1p.) payy,
OoTaln pa3zMyYHBC YCTARHOBKH JUIR IIPONABIMBAKHS KOJUIEKTOPHBIX H NEIEXOIHBIX Tomye
neH B BUAE MEXAaHHIMPOBAHIIBIX KOMILIEKCOSB, BXIFOYAIONMX B ¢ela HOXKEBYIO CeXiinio ¢ 1
OofHO% Kpenbio H FPYHTOPA3PYIIAIOIIUMH YCTPOHCTRAMH, CPEACTBA [UIS TIOIPY3IKH U Tpay,
NOPTHPOBAHUA [PYHTA, JOMKPATHEIE YCTAHOBKH,

Beaywei ¢pupmoit I epMaHid o u3rotoBincHHi0 0dOpynoBaHus U NPORABIMBAI
spaferca «Becrdannsa Jlionen». I1a dupma BRITYCKAeT KOMILUICKC JUIA MEXAHH3MPOBAHH

NPOJABIMBAHMA C TOJIOBHOM CEeKHHeH B BH/AC INUTa ¢ JOMKDATAMH, OIMPaIOUIerocs Ha o

Ky 4epe3 KOAbUO.

['epmanckoit pupmoit «basze» pazpaboran KOMINEKC Ins IPOAABHBAHHA, B KOTOPO!
TENECKONHYECKHE ROMKDATHl 00ecneduBalOT NpONABIHBAHUE ceKUKMH 00MEIKM JUIHHOK X

3.5 M 4 auameTpoM 2,4-3,1 M

5.3.7. Ins nipoaBAMBaHUs KPYNHOraOapUTHHIX TOHHENLHBIX 3IEMEHTOS
mmaHoH 10 15-20 M u Maccoi 300-500 T cexuuM H3roTaBIUBaOT HEMOCPEac
BEHHO B CTBOPE TOHHENA Ha 3apaHee YCTPOEHHOM OCHOBAaHMH, KOTOPOE BhIIO!
HAIOT B BHJE XeNe300¢TOHHOM NIIMTHI, 3aKPENJIeHHOU B IPYHTE jUig BOCIIPUATH
PEaKTHBHBIX YCHJIMH, BOZHMKAIOUIMX (pd NpojaBnusanuu. [lpomapnupanit
KpYNHOraGapuTHLIX CEKHMH MO3BONACT MOAYYHMTH BHICOKOKaueCTBEHHYHO KOF

CTPpYKUHIO TOHHCHASA C MUMHHMAJIBHBIM KOJSHYECTBOM [NBOB.

Jns yBenuuewns AMHHBI NPOAABNKBAHHS KPYNHOTrabapHTHIX CeKiluit GupMoH «Bi
yua Ppaditary (I'epmanus) paspaboTan ci1ocob «TENeCKONHYeCKOro npoaasnyBaHia?.

KITHOYatOMACS B MPONABAMBAHMK CCKUMIl C MCHEIIMMH pa3MepaMH yepe3 paxec 3a7as]
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it GOTBUICTO PA3MEPa. Briepsoie atot cnocod npumennnu 8 1979-198Q rr. npw
¢ ¢

H 7eabCTBE B r. Keasne (I'epmanus) aBTOTPARHCNIOPTHOrO TOHHENs JumMHoM 102 M u ce-

N

,qACM !
g SinonHH pazpaboTasd Ccrocod «MPOTACKHBAHHA» CEKUHH, NPH KOTOPOM YCUIHA NOM-

1x4,9 M, COCTORILETO K3 4-X CEKILHA.

5 epeAaloTCs Ha 00JICNIKY TIpH [IOMOINM CTANBLHBIX TATOBBLIX TPOCOB, NPONYIMEHHLIX
2310

4 1P

oTH ﬂpu HCPBOﬁ H3 HHX YCHJIHC B TATOBBIX TPOCAX CO3MACT JOMKpATHad YCTAHOBKA,

yﬂ'roamii MAacCHB H NpOAOnbHbIE KaHanki B o0aenke. Cnocod uMeer nBe pa3HOBMA-

wmﬁpogaﬂﬁaﬂ B GUHHIIHOM KOTHOBAHE, TOTHA KaK CTApTOBBIH KOTAOBAH OCTACTCH CBO-
soHbIM AU BHUTOJHEHHA ONEpanMi (10 TPAHCIOPTHPOBKE paspaboTaHHOrO rpyHTa ¥ MOH-
-3y WA H3TOTOBJICHHIO NpOoAaBnuBacMbIx ceKuui. 11py BTopoM BapuanTe HATSKEHHE TpO-
)8 # COOTBETCTBEHHO «TIPOTACKHBAHMER OCYINCCTBIIAIOT IIPH NIOMOLIY JOMKPAaTHBIX YCTaHO-

ok, CHOHTHDOBAHHBIX B TOPLAX TPOJABIHBAEMBIX CEKIHH ¢ 06EHX CTOPOH TOHHENIS.

5.4. lluTosnie cnocobul paGor
5.4.1. 1Il{uToBbie Ccr1OCOOBL! PpabOT MPUMEHAIOT IPH BO3BEACHHH MOI3EM-
HX COOPYXEHUH B CHIbHOTPEUIMHOBATHIX (BHIBETPEIBIX M PYXJsKax) CKajib-
-bIX, MAFKMX U CNab0yCTONYUBLIX I'PYHTAX, IPOABRIAIOLINX FOPHOC JaBleHHE, H
pedYIOIUX BPEMEHHOTO KPEIUIEHH KPOBIK U 110a 3a604.

5.4.2. Ilpoxopdeckuii HUT NpeiCTaBnAeT cOOOH NOABHXHYIO KPEMNb, MTOX
IPHKPBITHEM KOTOPOM pa3pabaThiBaiOT MPYHT M BO3BOMAST HOCTOSHHYIO 00zes-
. Iutel paznuuaiorcs GopMoi B pasMepaM MONEPEUHOTO CEYEHMS, HeCy e
(10COOHOCTRIO, CiocO0OM PaspabOTKH IMPYHTA U KpennenueMm 5ba 3abos. Pop-
"bl IONEpEeYHOro CeYeHUs IMMTOB. KPYroBas, CBOAYATA, NPAMOYTOJIbHAs, TPa-
*UHAANLHAs M Hp.

3.4.3. Tlo cnocoBy pazpabOTKu TPYHTA Pa3iNyaloT HEMEXaHH3UPOBAHHbIC
" MeXaHH3MpOBaHHbE WHMTHL. B [IEPBOM Cllyuae IPYHT pa3pabaThiBaeTCst BpyH-
YO unu ¢ npumenenuem DYUHBIX MEXaHH3UPOBaHHBIX MHCTPYMEHTOB; BO BTO-

M - Bee omepanmuy no paspaGoTke M YGOpKe PYHTa [IONHOCTBIO MEXAHH3UPO-

334
"M BLINOAHAIOTCA ClieHHATBHEIM pabouuM OpraHoM.
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5.4.4. TexHONOrWIO LIKTOBOA MPOXOAKH HAIHAYAIOT B 3aBMCHMOoCy, o
BMIIA MOJA3EMHOIO COOPYXEHHA, TINYOUHBI €ro 3ajJlOMKEHHHA, HHXKeHepy,
reONOTHYECKHUX YCNOBMI, THNA LKMTA ¥ BUIa ODIE/IKH.

TexHONOrus MTOBOH NPOXOIKH COCTOUT U3 CNeAYIOUIUX 3TallOB:

- YCTPOHCTBA NHOHEPHOIO KOTAOBaHA MM IIAXTHI;

- IPOM3BOZCTBA BCIIOMOraTe/IbHbIX Onepauyi, B crydae HeoOXommocry,
BOJIOTIOHHIKEHHMA, XHMUYECKOro 3aKperUieHnst PYHTOB, 3aMOPXXHBAHHUS U Jip,

- NOrPY)XeHHS KpPaHOM [IHTAa Ha 3aJIaHHYK0 OTMETKY pa3spabaThiaeygy
BHIPaOOTKH;

- MOHTaXKa IUTA ¥ OCHALIEHHA ero HeoOXoAuMBbIM 000pY 10BaHHEM:;

- NPOU3BOACTBA OCHOBHBIX OMNEPalHH MO MPOXOJKE TOHHENA, MOHTaxy
o0aenky, YCTPORCTBY IWAPOM3ONALMH ¥ BLINOAHEHUIO BCIOMOTATENBHBIX pa-
0orT.

5.4.5. 1lpy UPOXOJKE TOHHENEH KaK HEMEXaHHW3HUpPOBAaHHBIMH, TaK KW Me-
XAHU3UPOBAHHBIMY IIUTAM# OCHOBHEIE TOPHONPOXOMYECKUE ONEePallHM JIOIKHY
OBITH YBAI3aHbl MEXIy cODOU BO BPEMEHH.

5.4.6. OCHOBHRIE HECYILHE KOHCTPYKLMH IOPOJCKHUX TOHHEIEH, COOpY-
XAEMbBIX IHTOBBIM CIOCOOOM, BLITTONHAIOT B OCHOBHOM B BHIE 001€NI0K KpYyro-
BOT'O OUYEPTaHUA U3 METUUIHYECKHX HIIH XKele300eTOHHBIX 3IeMEHTOB, 00Be/H-
HAEMBIX MEXIY cO0OM B LpPONONBHOM M HOmepeqHoM HanpapieHHH. COOpHbIE
o0zenky B HauDOJILWMIEH CTeneHd OTBedaloT TpeODOBaHUAM HHIAYCTPHAIH3ALEH
CTPOUTENBCTBA.

5.4.7. B COOTBETCTBUH ¢ KOHCTPYKTHUBHBIMU OCOOEHHOCTAMU U XapaKTt
poM cTaTH4ecKol paboTel Bce cOopHule 00AENKH KPYroBOTO oyepTaHus pashs
JIAIOT Ha ABE IPYJIIIbL: XKECTKME — CO CBA3SAMH PaCTsHKEHHS B pafMallbHbIX T
KaX ¥ rHOKHe — 0e3 CBA3eH pacTsIKESHUA B CThIKAX.

Kectkre obaenku npegHazHaYe bt 419 UCNIONb30BaHKs B cn1aboycCT ot
BBIX H HEYCTONYMBBIX TDYHTAX B YCIOBHAX 3HAYUTENHHOTO FOpHOTo M IHAPY

CTATHYECKOTO NaBieHHs. VIX IpOeKTHPYIOT KaK ¢ NOCTOSHHBIMU CBA3aMH PA°
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u (Ha NEPHOT MOHTaXX2 U NMEPHOXR IKCIUTYATALHK ), TAK U C BpeMeHHBIMH
AKC

acTKEHHA (Ha NepHOA MOHTAXA).
_.ngHM“ P

pbxue OONENKN NPUMEHSIOT B yCTOHYMBLIX I'PYHTaX, obnafatoLiux yn-
M cBOHCTBAMH, Koraa ofjienka paboTaeT COBMECTHO € OKpY KArOLUM
;V {TOBBIM MAaCCHBOM. Takye KOHCTPYKIHMH YCTPauBalOT 6€3 npeapapUTeNsHO-
T,

r;' qanpKEHHS 1 C 00XxaTHeM B IpYHT.

5 4.8. [IppMeHenHe BMECTO AOPOrOCTOAIIHMX YYTYHHBIX H CTalbHBIX 00-
210K xene300eTOHHBIX, 00NajamuX BEICOKOH BHecymel criocobHOCTRIO, XKe-
qx0CTBIO ¥ BOZOHENPOHKLAEMOCTBHIO, MO3BONACT CHU3UTH PACXOl MaTepHana
.180-85 %6, @ CTOUMOCTB COOpYXeHHS Ha 15-20%.

B HEeBONOHACBHILICHHBIX CAa0OyCTOMYMBBIX IpPyHTaxX Haubosee paliHo-
«a1pHbl KOHCTPYKIMH oOies1ox U3 Kejle300eTONHBIX TIOOMHIOB ¢ BpeMEHHbIMY
BAMH PACTKEHHSL.

B yCIOBHSX BO3IMOXHOTO IIPUTOKA MOA3EMHBIX BOA IPUMEHSIOT 00eIKH
3 YCHACHHBIX KEeNe300eTOHELIX TIOOMHIOB — peOpucThIX O10KOB, MMEIOHIMX
x0pa ToniuBon 250-300 MM ¢ yToaEeHHYI0 00010UKY (250-2735 MM).

3.4.9. IiporpeccHBHBIMU ABIAFOTCS OOMENKH NMPEeABApPHTEIILHO HANPSKEH-
toll KOHCTpyKUmH. IIpy npensapuTeNbHOM HanpskeHUH obecrieuuBaeTcs Haw-
Wiee GbicTpoe BKIHOYEHHE OOLENAKHM B COBMECTHYIO paboTy ¢ TpyHTOM, 06Xa-
M H yWoTHeHWe pagMaiibHBIX CTBHIKOB OJOKOB, YTO CHOCOOCTBYET MOBHILUE-
M0 TPEIHHOCTOMKOCTH ¥ SKOHOMHMM METAJLIA.

Obxartre co3aloT ¢ NOMOIILIO FHAPABIMYECKUX WX BUHTOBBIX JOMKDa-
8, KIHHOBBIMK GOKaMM MM CTIELAATBHBIMHA npucnocodnenusmu. Q6Xartsie
ey paboTaloT COBMECTHO C OKPYXAIOIUM WX IPYHTOM, NPH >TOM 4acTh
“Upy3kH BOCIIPMHAMAETCS I'PYHTOBBIM MacCHBOM. OTCYTCTBHE 3a30pa MEXAY

% v
dENKoi H TPYHTOM HE '[pcﬁyET NEPBHYHOTO HAHETAHKUA 33 0611#31[!{}/ HCMCHT-

H{}po
pacmopa H IIPAKTHYCCKH HCKAKYACT OCAAKY NOBCPXHOCTHU 3CMIH,
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I¢HeKTUBHO NPHMEHEHHE KeNe300eTOHHBIX 00€N0K NOoBbIlen B,
AoHenponHuaemoctyu (Ao 0,35 Mlla) u3 HeroHa Knacca nNo NPOYHOCTH iy OXa,
THe B45 ¥ Mapku no Bogonponuunaemoctd W10 (m3rorosutens - Oqamgcmﬁ
3aBO/Jl XesIe300eTOHRBIX KORCTPYKiIIMH MocMeTpocTpos).

YCneuHo NpUMEHACTCS KOHCTPYKIMA COOPHOH ODNENKH M3 Xenesoq,
TOHHBIX 3JIEMEHTOB C HEONPEHOBBIMH YIUIOTHHTENSMH B CTBIKaX, Ipelnazy,
YCHHBIX AJA TOHHENeH, COOPYKAEMBIX B MATKHX H CnabbX rpyHTax npy THApo.
cratuyeckoM nasneHau no 0,3 Mlla. O0xenka oTnuyaeTcs NOBHILIEHHOMN POy
HOCTBIO, JKECTKOCTPIO W  BOJOHENPOHHIIGEMOCTBIO H 1O  IPOYHOCTHo.
Ae(hOPMALMOHHBIM XapaKTepUCTHKaM NpUOIIDKaeTcs K 00AeIKaM M3 YyTryHuyy
TIOOUHIOB.

5.4.10. B 3aBHCHMOCTH OT KpeNOCTH M CTEMEHH YCTOMYMBOCTH I'DYHT
cliefyeT IIPUMEHSATH PasjiddHbie CXEeMbl NMPOXOJAKU TOHHENe#dl ¢ BO3BEIeHHeM
MOHOJHMTHO-IIPECCOBAHHON O0JeNKH, ABIAIONIEHACS Haubojee pauMOHATLHBIM
BHJAOM 06/1€10K. [ 3TOr0 NPUMEHMIOT CIEHHANBHBIE LUMTOBBIE KOMILICKCH
Tana TIID ¢ pazmausniMu criocobamu Npeccopanus OEeTOHHOU CMECK.

5.4.11. Ilpu npoxoake B neCKaX H IIMHKECTBIX IPYHTaX IpeccoBaHuUe be-
TOHHOH CMECH MNPOH3BOIAT Ha YYaCTKE XBOCTOBOM 000no4YxkH piura. Ilocrae yc-
TAROBKH OUepeHON CEKI[HHU ONayOKH Yepe3 rpeccyroniee KOaslo mo 6eTono-
NPOBOLY 110al0T DeTOHHYIO ¢MecCk. 1lpeccoBanune OeTOHHON cMecH TPOH3BOJAT
MIMTOBBIMH JOMKpaTaMd nog paenendeM 2-4 Mlla npu nepensukke LIHTS
NpUYEM TIPH cxole 00OJOYKH IHMTa C 0OAEIKH BBIIOIHSIOT TepenpeccoBait
OeTOHHOM CMeCH [Jis 3aloHeHHA 00pa3oBaBHIErocs 3a3opa.

[Ipu npoxoike B CKANbHBIX rpyHTax OETOHHYIO CMeCh YyK/aJnpBaioT He
FPYHT W IIpeccyioT 3axopxaMu 1o 35 u 30 cM NpH HenoZBMKHOM UMT™

5.4.12. YuuduuupoBanHas cOopHas xene3zo0eToHHas 00enkKa, piﬁpaﬁo'

tanHas HAL[ TM IHTHMUCa (r. Mocksa), cobupaercs U3 OTAenbHbIX sxe e300
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% HNEMEHTOB, KOTOPEIE MOTYT ObiTh crinomHoro (6aoku) Hinu pebpucroro
i

ﬂaﬁﬂﬂm) ceueHUs. OCOOEHHOCTBIO KOHCTPYKIHH ABNAETCH COMNpsHKEeHHE 6110-
]

g B KoNb
aMH B NpOoAdOCAbHOM HaIlIPpaBJICHKYH. JTa KOHCTPYKIIHA 06)13}]1{1/1 B HaK-

e mo MHIHHADHYCCKHUM TTOBEPXHOCTAM H OTCYTCTBHC CBA3eH MEXKAY

4|
[ll“'
4 'Iblﬂcﬁ cTel€HN COOTBECTCTBYCT €C paC‘-IE:THOﬁ CXCMEC H ABIACTCA 3KOHOMHY-
)/

408l

5.4.13. MexXaHHM3UPOBaHHBIC K ABTOMATH3IMPOBAHHBIC LUTOBRIE arperartsl
| KOMIUIEKCBI JUIsE TIPOXOAIKH TOHHEJIeH NPUMEHSIOT:

. B IVIOTHBIX H CYXHX I'PYHT2X - ¢ pabo4HMH OpraHami poTOpHOro, ppe-
¢pyiOLIEr0 ¥ SKCKABATOPHOTO JeHCTBHS;

- B HECBA3HbLIX I'PYHTaX €CTECTBEHHOM BJIAXKHOCTH — C NOPU3OHTAJIbHBIMH
2cCEKAIOIMMM TONKAMH U [TOTPY3IYHKAMM;

- B CJ1AOBIX MPYHTAX — ¢ ApU3a00HHBIMU NPUIPY30YHBEIMH KaMepaMi, 3a-
10THEHHBIMH CXATBIM BO3AYXOM, BOJAOH, TVIMHHUCTBHIM PaAcTBOPOM, I'DYHTOM HIIH
HOTPYHTOM, @ TaKXke pa3HbIMM CTaOMIIM3UPYIOMMMU COCTaBaMK (MHKCOIIM-
TH)

5.4.14. llpuMeseHKe MUTOB C aKTUBHBLIM MIPHIPY3OM M03BOMsEeT oDecIIe-
b YCTOWYHMBOCTE BLIPA0OTKM M COXPaHHOCTH OKPYXAIOUWIETO FPYHTOBOTO
MICCHBA 32 CYET CO3JaHMA MOBBILUCHHOIO MTHAPOCTATHYECKOTO BABJICHHS.

Cnocof akTHBHOTO TPHIPy3a — ruapaBiudecKuil (OEHTOHUTOBBIH) HITH
'PYHTOBBIM (ILUTAMOBBIM M NIEHOTPYHTOBBIH ), BRIOHPAIOT B 3aBUCHMOCTH OT HH-
KEHEPHO-reonornyeckuX yenosuit. TIpi rpyHTOBOM NPUIPy3e YpaBHOBCUINBA-
e NaBneHuy 3 npu3abOMHON 30HE co3aaeTcs MIacTHOHUMPOBAHHOH MacCOH
"Bpabotaiinoro rpykTa, BOCHPUHEMAIOLIEH YCHIHE OT IIHTOBBIX JOMKDATOB

Pic. 59y,

94.15. OcHoBY OTEUECTBEHHOrO apKa 1108 COCTABNSIOT MEXAHH3UPO-
HHble 11yy7gy cnenyoinux tunos: Klil-2,16; TTHHM-2,56; Kill-3,23; TIMILI-
5 mll-3,7; [IIM-4; KT1-5,6 u ap. B nocnenHee BpeMs A8 MPOXOJKH

MOy .
MYHUKanOHHBIX TOHHE e co3naHp! 1nuToBble KoMIuiekebl KITIIIM-2,6CC

113



u KIIIM-2,59M co crpenosbiM pabouuM OpraHom, LIHTBL ¢ COPH3OHTapy,,
PacCeKaloWMMH NONKAMH, LIMTOBOK KOMIUIEKC C POTOPHBIM PabounM opry, on
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Puc. 5.9. lLlut c 6eHTOHHMTOBBIM NIPHIPY3OM QHUPMBL

«bane yun Tunen» (I'epmanus)
1- besToHHTOBAA CYCNEN3As; 2- pOTOPHBIH pabounii opran; 3- CKarelit BO3AYX; 4- 3atUMTRI
KOXYX; 3- YIUIOTHHTCNb; O- HarHeTaeMmsblil B 00aenKky pactBop; 7- noMkpar; 8- TioOHHT; 9-
uunro3; 10- Tpascnoptep ans nopaydu TroduHros; 11- apexrop; 12- npurpy3soyuHas kaMepa; |3-

Tpybonposoa and noaayH OeHTonHTOBOHN cycnen3ny; 14- TpybonpoBoA A YAANCHUR CPYH-
TOBOH Ny NbIIB

OpranmszaimaMy MOCHHXCTPOS €XKEroJiHO CoopyXaeTcs CBRINE 15 kM ToHHesneit co
cOopnoit xenesoberonnoft 00aenkoi, NCNONLIYEMBIX AN YKIAAKH TPYOONpOBOAOB pasmiy-
HOTO HazHAaYeHHsA, & TaKXKe INEKTPOCHIOBBIX KaOeneh CBA3M.

Hpu 3TOM nipoxozika TonHenel auamerpoMm ot 2,54 1o 5,5 M Benercs, Kak npaBHAoQ, ¢
NOMOILBIO IXCKABATOPHBIX LIHTOB, U3roTaBNABACMBIX C 1961 I'. 1O TEXHHYECKOH JTOKYMEHTA-
usu OAQ «Hayuso-texuudeckuit uentpy CKTh ['maBMOCHHXCTpOs 4 OCHAUICHHBIX, APY
HeoDXOMMTOCTH, NOBOPOTHLIMH NMOABECHBIMHE 3a00HEIMM TUITMTAMH.

Hayunan ¢ 1991 r., Bce BHOBL H2rOTaBHBAECMEIC KTl OCHALIIAIOT IKCKaBaTOpHbiMA
OpraHaMi HHMXHEH YCTaHOBKH, HMCIOIUHMY Ooiee BRICOKYIO HAAEKHOCTE H ITPOH3BORATEID”
HOCTD 10 CPABHEHHIO C OPFraHaMK BEPXHEH 1TOIBECKH.

Beuzy TOro, 4TO BCE PHMEHSAEMbIE FKCKABATOPHAIE IUMTEI HE MOTYT BecTs Npoxoik)
B BOJOHACEIUEHHBIX I'PYHTaX €3 UCHONb3OBIHNA BOJONOHMKEHHS MM JPYTOro crieHai®”
Horo crnoco6a ctabuansauuu rpyrtos, OAO «Cynp» Mocumxctpos (r. Mocksa) ocymec™?
asno B 1993-1997 rr. axcnepuMentanbHoe crpoutensctso «TonHens ycunewus HOPO
YepeMyUIKHHCKOTO KONMEKTOPa» € HCNOHLIOBAHMEM DPOTOPHOIO UHTA AMAMETPOM 2.7 ¥

dHpmel «MuuyOHcH», KOHCTPYKLMA KOTOPOI'o odecneynBaia OpraHu3alHio B 3a00¢ rpyi™

114



ﬁﬂﬁncwm APHIPY3a nyTeM HarueraHus 8 3260 rarucTol nmacysl. Tak Kak KOMILIEKT
i

20

gyut IPUMCHEH NIDH NMPOXOJAKE MEHONPHIPY3, A Hero pa3paboTalH0 M H3rOTOBACHO
s

o
) cocraﬂﬁ.

BHCOKOKAYECTBEHHYIO H 3 PEKTHBHYIO K TOBYIO TEXHHKY pa3padaTsiBAIOT aHTIHA-

o 0OOPYAOBAHHA A1 NIPHTOTOBNEHUS TMHHHACTOR NAcTLl OKA3WICH BECbMA MPOMO3 I~

aipHoe 00OPYROBAHHKE JUIA NPUTOTORNCHUS M HAaTHCTAHHA MEHBI 33paHee MOAOOPaHHO-

e QUMb «Mapkxam», «Jlocko», «Mak-Annainy»; amepukadckue — «Pobdbuney u «Mem-
ov; KAHQICKAA = «Jlopar»; repmanckue — «XeppeHKHEXT», «bane yua Tunen», «Baficc yHa

poalTar, «Mannecman Jlemar»; armonckue — « Munyoucu», «Kasacaxn», «McuxaBapmMa Xa-

ﬂﬂﬂ)} H ApP-
5.4.16. [Ipoxonxa KONNEKTOPHBIX H TELIEXOHBIX TOHHENSH MENKOro 3a-

(okeHHs IIHTaMA IIPAMOYTONBHOrO cedeHus Oonee aqipeKTHBHA 110 CPABHEHHUIO
.0 IIHTAMH  KPYT'OBOI'O IIONEPEYHOTo CCUCHHT, TIOCKOJIELKY B NOCHEAHUX IUIO-
jaib CeYeH s HCTIONB3yeTcA nuilb Ha 60 Y.

[IpuMeHSIOT IPAMOY1'0JIBHEIE UIMTH HE3AMKHYTOTO cBepxy npoduis, Ko-
1opie TPEOYIOT BCKPBITHS JHEBHOH MOBEPXHOCTH Ha TNPOTHXKEHHR TOHHEIA U
[HTOBBIE ArperaTh! 3aMKHYTOrO IPAMOYTOJIBHOIO CeyeHKs! IS NPOXOAKH [O-
WICKAX TOHHEJIEH MENKOro 3aI0XKEHUs 3aKPBITHIM CITIOCOOOM.

OcsOBHBIC NpenMMYyHIECTBa MNPAMOYTONBHBIX IWUWTOB MO CPaBHEHHUIO ¢
{PYIIBIMUE COCTOSIT B CJIEAYIONIEM:

- PALIHOHAJILHO HCIIONB3YETCA Bee BRIpabOTaHHOE JIPOCTPAHCTBO;

- YMCHBIIAIOTCA 00BbeMBI pa3paboTaHHOro rpyHTta {npumepHo Ha 40%) u
“HHXAeTCst CTOMMOCTE CTPOUTENBHBIX paboT;

- BO3MOXHA IPOXQJIKa HOM UHXKEHEPHBIMH KOMMYHUKAIHSIMY,

- CHIDKAIOTCS OCaAKH [OBEPXHOCTH 3€MIIH B NMPOLECCE NPOXOJKH;

- IOBBILIZETCS CTENEeHb YCTOMYHBOCTH TOHHCIBHON 00JIeNIKM K HEYPaBHO-
¥UCHHOMY NaBNIEHUIO FPYHTA, BHI3BAHHOMY MNPOXOAYECKHMHU paboTaMyu HIIM
"“ToiicTROM (YyHIaMEHTOB BONIM3Y CTPOKIIerocs TOHHES.

Ulwre [IPAMOYTOJIBHOIO TONEPEYHOI0 CeYeHs Leaecoodpa3sHo UCHONE-

Ly
“Th B MArknx 1 c1abbix rPyHTAX.
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5.5. Becrpanmefinnie cnocodLl NPOKNARKYE KOMMYHHKAN N

5.5.1. becrpanmefinnie CHocoObl NMPOKAAAKH KOMMYHUKAUHK OCYIecyy
JAOT ¢ OpHMEHEHUEM TEXHOJNOrdKM MHKPOTOHHENHpOBaHHS, FOPH30HTangy,

HaNpaBJieHHONO OypeHHa U YTIPaBAseMOro NPOKoNa.

Texnonozuna MuKpomoHHReNUposaHUR
5.5.2. MHKpPOTOHHENbHAA TEXHOQJIOTHA IIpelycMaTpUBaer TPORABIHBaKye
KOJIOHHH TPYD 3a MEXaHHM3HPOBAHHAIM MHKPOLIMTOM M3 IIAXT (Kamep) wyy
koT/I0BaHOB. Ilpy 3TOM NpoxaBnHBalOT cpazy MOCTOSHHYIO WIH BDeMeHkyy

KOHCTPYKLIMIO TpyOOIpoBoaa ¢ NOCHeAYOIIEH 3aMEHOHN e¢ Ha TTOCTOAHHYIO,

OnsTHas npokianka Tpyd KaHamsamui guaMerpoM 400 MM BeinmosHeHa Mocuny.

crpoeM B . Mockee Ha TafHMHECKOH ynuue ¢ npaMCHeHUeM MHKPOMMTA «XeppeHkuexm,
(l'epmanus).

PaboThi M0 pa3pabOTKe W BHEAPCHUIO TEXHONOTHH MUKPOTOHHENHPOBAHUA TIPOBOJATCH
OAQ Kopnopauuer «Tpauccrpo#», ToHHenbHOHE accounanuei Poccun, MoOCHHKCTpoey,
OAQ «HTLl», MockmxnpoekToM, MOCBOZOKARHANIIPOEKTOM K JIP.

Bnepenie B Poccud pazpaboransl MI'CH 6.01-03 «becrpanmeiinag mpoxiaaka KOMMY-

HHKALHH C TIPUMEHCHHEM MAKPOTOHHENENPOXOMYCCKUX KOMIICKCOB H PEKOHCTPYKIHA TDY-

OONPOROAOB C TIPHMEHEHNEM CHEHHANBRHOTO 000pyIOBaHUSY.

5.5.3. Muxkporonuenenpoxonueckdit komrieke (MTIIK) cocrour u3 -
TOBOH MHKpoMaliuubl {11{MM), npunensplx J2NEMEHTOB, CHUCTEMBI YyAAnCHUA
[PYHTa, CTAHJAPTHEIX HIMAHroB ¥ kadeneii, JOMKPATHOH CTaHUMM K CHUCTEMb
yupasiesus ( puc 5.10).

[IpnmersitoT Tpy ocHOBHBIX THna MTIIK:

- MTT1K-r ¢ ruApoTpaHcnopToM rpyH1a;

- MTTIK-11 ¢ THEBMOTPaHCIIOPTOM I'PYHTA;

- MTHK-111 co IIHeKOBBIM TPAHCIIOPTOM I'PYHTA.

5.5.4. MuKpONPOXOAKY NPUMEHSIOT IS NIPOKNALKH TpyOoonpoBoAOs ro2

NpensaTCTBUIMH (JJOPOTaMHU, COOPYKCHUAMH 4 JIp.), a TAKXKe YCTPOHCTBa ipe
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geHHBIX MHXEHEPHBIX CeTeil B LIHPOKOM AHAana3oHe IPYHTOBLIX YCNOBMii, B
oM YHCTE B c1a0bIX BOJOHACHILIEHHBIX MPYHTAX.
JlnpHa y4acTKOB NPOXOJKH MEXAY LuaxTtamu (KamMepaMH) MOXET JAOcC-

2, o
o

T
.
-
H
i
e N W, W

N N 3

f1

10

",':‘1 B “*-. "{1

14 13 $7
1{ 3
| 55 o~ ‘d L L

Puc. 5.10. Cxema ycTaHOBKH N NPOKJIAJKH KOMMYHHKZUMH

croco0OM MUKPOTOHHEANPOBAHHS
I-cenaparop; 2- eMKOSTh VIS MIXHHCTOrO PacTBOPA; 3- FPS3EBOH HACOC ANA OAAYM FHHM-
CTOro pacTBOpa, 4- Hanpas:1eHKE YAAIEHUA [1YablIbi; 5- HalpaBACHUE NOJAAYH IMHHHCTOrO
PACTBOPA; 6- MynALT ynpasacHHA; 7- CHAOBAS CTAHIIHA; 8- raasHas TOMKpatTHas CTaHIHA, 9-
nasep; 10- Hacoc ana ypaneHus nynensy;, 1 1- gatuui; 12- ynnotaurens, 13- Tenekamepa,
14- wwT; 15- pabounit opran wuTa; 16- nazepuslii BA3MD.

J.5.5. MUKpPOTOHHENLHY}) TEXHONOTHIO RPUMEHSIOT AJIA:
- COOPYIKEHHS HOBBIX KOJJIEKTOPOB B paOHAaX MOPpOACKOH 3aCTPOHKH;
" PEKOHCTPYKUMK HIHOLUEHHbIX UIDKEHEPHBIX CETEH;

"~ YCTPOHCTBA 3alMTHBIX IKPAHOB MO KOHTYPY- TOHHeAA (CM. nojpaspnelt
5.2),

Texnonorus MUKPOTOHHEIMPOBAHHA WIKPOKO fpuMenserca B Hnouun. Haunnas ¢

1985
. Kpynueitwedt komnanneil «Mccexu TlonuTexy co3ano Gosnee 250 i rosbIX KOM-
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I7EKCOB IR POKIAAKH MHKPOTORHENeH anamerpoM 360-1200 mm. B nocnennse rop,, o
KoMIanuel paspaborad Hosbll koMmneke «KpauuuHr-Moym» s DPOXofkH MHKDOTOH e
nedt ¢ MexaHH3IMOM IS AipoOnenns xamHe#l. B ronoBHOM 4acTH 1OWTA IPYHT BMecTe ¢ KaNe.
HUCTHIMU BKIDOHCHUSMH BIABNHBAETCH B Kamepy xpobnenus U nepepadaruiBacycy IKchey,

TPHUHO YCTAHOBNEHHOH KOHHYCCKON ApOOHAKOiH. 3aTCM H3MENBbYCHHBIA TPYHT CMellngagy,,

C BOAOH 1 B BHAE IYNbIIbI YAAJIACTCH Ha NOBEPXHOCTE 3EMIIH.

B I'epManun MHKpONPOXOAYECKYIO TCXHHKY DPa3pabarsiBalOT M BBUTYCKAIOT Dupagy,

b

"XeppeHkHexT , "3oasTay" H AD.

B name# ctpase INPHMEHSIOTCS B OCHOBHOM MHKPOIPOXOXYECKUE YCTAHOBKY bupuyy

"XepperkHexT" # "30mpTay" (Tabn.5.2).

MocusxmnpoekToM paspabotan u H3maH ansbom «KoHCTpykuum xkenesoferoppy,
TpyO Ans MpOKAaAKH MeToxoM MEKpoToHHEUpoBanua» (PK 2411-02, grinycku 1 1 2, yaery
1 v 2. M,2002 r.). Xenezoberoursie TpyOs! pazpaboTaHs! ABYX BUAOB: ¢ BHYTPEHHEH nogp-
ITUACHOBOH 00010YKON 1 Oe3 Hee U TipeAHa3zHauyeHsbl AN MPOKIAAKH CAMOTECIHBIX KOnek-

TOpOB Qekasholl B JoKIcBol kanamusaudd. KoHCTpyKIuHA XKene3o0eTORHBIX TpYD uMewr

cneayomue amerpsl: 600, 800, 1000, 1200, 1500 1 2000 Mm.

3.3.6. llpu npoexTtuposaHuu OecTpaHUICHHOH MPOKISAKH KOMMYHHUKS-
nui ¢ npuMerenueM MTIIK ¢ muToBON MEKpOMamIMHBI PACCTOSHUE MEXIY
CTapTOBOH M NPUEMHOH IllaxTamu, KaK MpaBHiIo, HasHa4aloT He Doiee 150 M
Ilpu npoekTHpoBaHUH TPyOonpoBonos auameTpoM bonee 1000 MM u nprMeHe-
HUM MPOMEXYTOUHBIX JOMKPaTHBIX CTAHIMA 3TO PACCTOAHHE MOXKCT HA3Ha-
yarbca 101000 M. Hanpapneune npoxonaku (HpoAaBiIWBaHt) MOXET 33XaBaTh
CAl KaK Ha NMOJIbEM, TAK H IOJ YKIIOH.

3.5.7. Jlns npoKIaakK caMOTE€YHBIX TPYOOIMpOBOLOB NOXKIEBOH KaHaM
3ALHM, CTOKH KOTOPHIX HE SBJIAIOTCH arPECCHBHBIMH MO OTHOIUEHUIO K OeTony ¥

PEIVHOBLIM YIIOTHMIOINMM KONBIAM, PEKOMCHIYETCH TIPUMCHATEH xene3ode:

TOHHbIE TPYOH.
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61l

P aGnviiva 5.2

XapakTepHCTHKU MUKPOTOHHEISTPOXOAISCKUX KOMILIIEKCOB

I

| Crpama | Gupma Monens BuyTpennu Hapyxuntit Yeuwme po- | Cnioco® TpascnoptupoBanns
O¥amMeTp Tpy- | AHaMeTp MUKPO | JaBIHBAHHUA TpyHTa
| bonposoja, MM | MaLUHHBI, MM cexuuit, kH .
«XeppedkHexT» |  AVN 25C-1600 363-1880 2600-5080 I'mpporpancnopt
' AVT 250-800 363-975 - [1InekoBstit
BM 150-400 250-560 730 | To xe _
«30JIBTAYY RVS-AS 300-2100 550-2250 1150-6000 ['naporpacnopt
Iepmarius RVS-A | 150-1200 250-1500 | 40-7835 HIHeKOoBLIM
«JTopar-MTC» MTS 1000 1190 6000 ['uapotpancropt |
| MTS | 150-400 250-560 1500-2300 [1IrekoBkI#
| «Hoanw» |  400-1200 630-1490 | 2000-5500 [IneBMoTpaHcnopT
Kanama- | «AKKepMam» SL 445-1675 610-2000 4000 ['ugporpascrnopt
CHIA | 4
| «Mcexu- «Tene- - - - [ MapoTpasCcnopT
NOJIUTEX Mayc» | |
Snouus «Kpan- - - - I'maporpancnopr
YHHI - ¢ npolsieHyeM KaMHeH
Moym»
«AHKA-Moyn» - - 250-1400 - To xe




5.5.8. ins TpyOONpOBONOB NOXACBOH KaHANK3ALMK, TPHHUMAION -
K{, COlepXallMe KOPPO3HOHHO-aKTHBHLIE BEIUECTBAa, PEKOMEHAYETCH MPHy,
HATh MoaHMepbeToHHbIe O¢3HANOPHBIE TPYOB! HIM XKeNne300eTOHHLIe TDY6y ,
BHYTpCHHEH aHTHKOPPO3IMHHOH NOJNMITHICHOBOH, CTEKJIOILIACTHKOBO;; -
Apyro# oOnHIIOBKOH.

5.5.9. Jlng caMOTeYHEBIX TPYOONpPOBOJOB KAHANM3AIMH B UHTEPRase g,
MetpoB oT 400 no 1000 MM pexkoMEeHAyeTcs NPUMEHATH HONMMEpSeTopy, o
Oesnanopueie TpyORI. JlomyckaeTcs NMPpUMEHEHHE XKENC300ETOHHBIX TPy ¢ ¥
TAHOBKOH MONHMEPHBIX PYKaBOB NOCNE WX NpOXABIMBaHUA. TpyGompogqy,
auametpoM ot 1000 no 2000 MM pekOMEHIYETCS MPOCKTHPOBATE M3 Xejieiohe.
TOHHEIX TPYO ¢ BHYTPEHHEH aHTHKOPPO3IMHUHOM NOJMITHICHOBOH O0NIMIIOBK O}

[lonusTUREHOBBIE, CTEKNOIIACTHKOBbBIE, aCOECTOLIEMEHTHDBIE B YYTyHHLe
BOJONPOBOAHBIC TPYOB! MOTYT OBITH IIPHMEHEHE! NP [POKIAAKE UX B 3ammp-
HbIX QyTasipax.

5.5.10. s npoknazku BOROBOAOB auamerpoM Oonee 1000 MM pexome-
JyeTcs NPUMEHSTh cTanbHbie TPYOrl. (CoeauHEeHHE CEeKUHH MPOXJIaAblBaeMbiy
CTanbHbIX TPYO mpEeXyCMAaTPUBAIOT NPH MTOMOIUIM HAKIAJOK M CBAPHBIX LIBOB. B
NIPOCKTHOHU ZOKYMEHTAUUH YCTAaHABIHWBAlOT NapaMeTphl CBAPHLIX IIBOB H METC-
Ib! KOHTPOJIIst CBAPHBIX CTHIKOB.

5.5.11. Jlns CTHIKOBBIX COSAMHEHH XKeJe300eTOHHEIX H TI0IHMepOeTOr-
HBIX TPYG peKOMeHIyeTCs MCHO/b30BATh CTAIbHBIE W CTEKIIOIUTACTHKOBBIE MY(:
THI IO KOHIAM TpYOBl, a TaKKe Mo OTHOMY MJIM IO ABa KOJBHEBBIX 3JIACTOMC
HBIX YIUIOTHHTENS.

5.5.12. JUttHy cexiiii TpyGONpPOBOLOB HA3HAYAIOT B 3aBHCHMOCTH U
pa3sMepoB crapToBoif maxTel. JUis Tpy6 auamerpom 400-800 MM pexoMeHl®
Mas JnuHa cexumit - 2,0 M, upu auamerpe donee 800 MM — 3,0 M.

5.5.13. Ilpu BRIMOAHEHUM pacyeTOB TPYO Ha NPOYHOCTH CACHYCT yHHTE

He
BaTh JAaBlEHME BBHIIIENEXKAHETO COA IPYHTA M BPEMEHHYIO MOIBHKHY
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KY noll TPAHCHIOPTHLIMH NPOEIAAMH, YCHIINA OT TOMKPATOB TIPHN RpOAABJIIN-

Py
ﬁHHH: co
‘paﬂcnop’mpyeMﬂﬁ JKUAKOCTH, a TaloKe PHU3IUKO-MEXaHUUYECKUE XapaKTEPUCTH-
l

4 [PYHTOB B 30HE Tpydonpossca.
.

OCTBEHHYIO Maccy TpyO U TpaHCHOPTHPYEMOH XHUAKOCTH, JHaBREHHE

5.5.14. Ilp# NpoexTHpOBaHHUK OINpeAeNsIOT pa3sMePHl H rNyOHHY 3ayioxe-
s CTAPTOBBIX M TPHEMHDIX 1IAXT, KOHCTPYKUMIO CTHIKOBOTO COEAMHEHHS CEK-
i IPOKIIAAIBIBAEMBIX Tpy6GonpoBonos.

5.5.15. KOHCTpYKIIMs Xpenu CTapTOBOM LIaxThl B MPOEKTE HOJDKHA pac-
qUTHiBATBCA HA BOCIIDHATHE MOPHOTO ¥ MHAPOCTATHYECKOrO JaBNeHHs, a TakKe
UIHH, BO3HUKAIOLMX ITPH MPOJABIKMBaHUK CeKuuil TpyOonposona. B ciryyae
1e1OCTATOYHOH HECYHIENW CrIOCOOHOCTH IPYyHTa HEOOXOAWMO [IpelyCMaTpPHBATH
-qelHANIBHbIE CIIOCOOBI TIPOU3BOJCTBA paboT.

5.5.16. Ha cBOOOIHBEIX TEpPPUTOPHAX PEKOMEHAYETCS HNPOCKTHPOBATH
:TADTOBBIH KOTNOBaH IIPAMOYTOJIBHOIO O4YEPTaHHUA C LENBI0 BO3MOXHOIO yBe-
WYeHHs JUTHHBE MOHTaXHBIX CeKLMH Tpyborposona. B CTECHEHHBIX YCIOBHAX
i pd rayoune waxtel Oosee 10 M, kak npaBuiio, NPUHUMAOT KPYTNOBOE 04YeEp-
THHE ¢ MUHHMaJIBHO BO3MOXHBIMU pPasMepPaMHu.

5.5.17. Criocobm coopyxeHHs CTApPTOBBIX U HPUEMHBIX IIaxT (KOTNOBA-
{0B) HA3HAYAIOT B 3aBHCHUMOCTH OT HHXKEHEPHO-T€OJOTHYECKUX YCIOBHM, TIy-
OHHBE 3ATI0XEHMs, TPUMEHSEMOro o0opyioBanns, GOPMb! H Pa3MEPOB CEYEHHS
laxt (koTOoBaHOB). ITpHMEHSIOT CaeNyIOUMe CHOCOOBI: ONYCKHOrO KONOAUa
BTOM HCrie ¢ HCTIO/IB30BAHHEM THKCOTPONHOM py6atiky); yCTPOHCTBO Orpax-
KU 3 GypoceKkyImXca CBaif; 3a0MBHOE LIMYHTOBOE OTPAXAEHHE H AP.

5.5.18. lpn GecTpaHmelHON NPOXIAAKe KOMMYHRKALIMH HIV 3aHIATHBIX
[bym"PDB ITON XKEJIC3HOAOPOXKHBIMH NYTAMHY, I'OpOACKHMHA MaruCTpaliMH M B
HenoﬁpeﬂcmeHﬂoﬁ ONU30CTH OT ACHCTBYIOLUMX NOJ3€MHBIX KOMMYHHWKAIIMH, a
Aoke {IPH MpoxXoJKe HA rMyOHHAX MEHEE TPEX TMaMeTPOB OT JIOTKA ITPOKIalbl-

Mo )
MO’ KoMMYHuKaUHHK 1 Ha MePBLIX 6 M OT CTAPTOBOM LIAXTHI PEKOMCHAYETCH
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CHH)KEHHME CKOPOCTH IPOXOAKH B LEeAdX 00ecrnedeHHUs TEXHUYIECKOil Gelon,
Chie

CTH.

Texnonozuu 20pu3oRmanbro HANPAGAEHHO20 Bypenun y
ynpaganemozo npoKona

5.5.19. Texnonoruss TOpHU3OHTaNIBHO HAINPABIEHHOIO OVpenug THg,

npexyCMAaTpHUBaeT ciaexyrollee obopyanosanue (puc. 5.11):

- BypoBY10 YCTaHOBKY;
- OypoBo#t HHCTpYMeHT (OypoBas wTanra, Oyposas TONOBKA C aMoprgy,

TOPOM, PaCIIMPUTEIH AJix Pa3HbIX TUIIOB IPYHTOB);
- TOKaLHOHHYIO CUCTEMY (pa3/THYHbIE 30HILI, B 3aBUCUMOCTH OT Ciyfuy,

H TOYHOCTH NPOKIAAbIBAEMOH TPACCHI, TOKATOD);

- CMECHTENBHYIO YCTAHOBKY 1A IIPUTOTOBICHHA M ITOga4n OeHTOHNTOR;

CYCIIEH3UH.

Puc. 5.11. Cxema ycranoBky HANPaBleHHOTO MeAKOoro OypeHud
ﬂ) - 6ypeHHe THITOTHONR CKBAaX>XHHbI; 6) ~ PaCHINPEHKE CKBAXCHHB! U Oﬁpamoe Hp{}TﬂTHB&HHe
| ~ YCTaHOBKA HANPABIEHHOTO FOPU3OHTANBEOrO Gyperns, 2 — GypoBbie mTaHTH, 3~ 0¥
Bas rOJOBKA, 4 — PAaCUIHPATEND, 5- MPOKIANEIBAEMBIH TPYOonpoBo, 6 — cTapTOBhIHA KOTIY

BaH.

o g B
[Tocite NPOXOAKH NMIOTHOH CKBAXKHHDB! BHIGHPAETCA THN PACHAPHTE

3aBUCHMOCTH OT I'eOJIOTHYECKHUX YCIOBHHA H JuaMeTpa TpyObonpoBOAa.
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CkBaXXHHA AODKHA paclIMpAThCS O AHaMmeTpa Ha 20-50% (B 3aBucHMO-

m{OT

Tana rpysra) 6onapnie guaMeTpa NpoTsrupaeMoi TpyOsl.

[IporacknBanue TpybonpoBoaa 3a paclIHpHTeNeM NIPOH3BOAHTCH obpart-

XapakrepucTHku yctaHoBoK I'HB npusegens! B Tabaune 5.3.

XapakTepHcTUKH ycradoBok I Hb

Tabnuua 5.3

k|

~ Maxkcu- Maxcu- Cnia Makcn- | Mom- | Macca
MaSIbHBIH MajibHads npo- MaNkHBIH | HOCTH cO
| CrpaHa dupma IHaMeTD IHHA TK- | DAgWyc | JBHMra- | 1OTaH-
ckBaxuHbl, | Oypenus | wku, T | u3rubaOy- | tems, | rofi, T
1' MM M pOBO# KO- 11.C.
] JIOHHBL, M
CIIA | «Ditch- | 114-1000 | 50-800 {2,2- 21-70 25- 1,3-
Witch»» | 31,1 i 260 | 18,1
«Vermeer 300-1200  95-1400 | 4,0- - 20- 0,5-
Navigator» 90,8 400 | 34,5
- 1 ) “

iy

5.5.20. Texnonorua I Hb npu npoekTHpOBAaHUM ydacTKOB OecTpaHIIeH-

HOH MPOKNaAKY NPHMEHACTCA 1A HAOPHBIX M CAMOTEYHBIX TPYOOIPOBOAOB,

YCTPOUCTBA 3aLUMTHEIX QYTNAPOB NpPH MpoKiagke Kabemnmei, TeryioTpace U raso-

poBOJOB. B 3aBHCHMOCTH OT IPHHATOIO B MPOEKTE PACYCTHOIO AHAMeETpa M

MMHBI yyacTka OecTpaHlleHHON NpOoKIaAKd BHIOHpPAETCS MOMENh YCTaHOBKH

I'Hb.

3.5.21. TexHONOr1K TrOPU3OHTANBLHOTO HAlPABICHHOIO OYpEeHHs IpHMe-

0T B 3aBHCHMOCTH OT KOHCTPYKIMH OYpOBOro MHCTPYMEHTA B Pa3/IHYHBIX

'PYHTOBBIX yCJIOBHAX, OT NECHAHBIX U MNTHHHCTLIX TPYHTOB 0 CKATHHBIX.

5.5.22. Tpacca NpOEKTHPYEMOro y4acTka OecTpaHIIeRHON MPOKIagKH

MOXeT GbITh KPUBONMHEHHOIO OYEPTAHHA Kak B IUIaHE, TAK U B IPO(IIIE B Tpe-

1ax nonyctumoro paauyca u3rnba OypoBbIX LITaHT.
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5.5.23. [na rexuonoruu 'Hb tpebyerca ycTpoficTBO CTapTOBLIX i U
CMHEIX IIPUSMKOB pacyeTHOH €MKOCTH A CBOeBpeMeHHOoro or1bopa HOHag,
camH oTpaboTarHoOi OYpOBOH CyClleH3HH H TPaHCIOPTHPOBKH €€ Ha Perenep,

ITHIC.

5.5.24. YcraHoBka ynpapagemoro npokona (I1Y) coctout us CHERY Oy,
y3JI0B:

- JOMKpaTHOH CTaHIIMH,

- MACNIOCTAHI{HM C IPHBOAOM OT KapOKpaTOpHOrO NBHIATENS;

- Habopa OypoBOIro MHCTPYMEHTA ([IHIOTHBIC IITAHIH, THIOTHAIE Iofgp.
KM, paCIUMPUTENHU ¥ Ap.);

- CUCTeMBbI DeCIIPOBOAHOM IOKAIHH,

['mapoaoMKpatr ¢ NOibIM WTOKOM OCHaIeH NepefHuM U 3aHAM Y0pa-
My, KOHCTpYKTHBHOE pellieHHe THApOJOMKpaTa MO3BOISIOT O0ECNEYHTH iepe-
MELIEHHE B NPAMOM H 0OpaTHOM HaNpaB/iIeHHUM IITAHI U ero BpalleHHe COBMe-
CTHO C IMANOTHOH I'OJIOBKOH.

5.5.25. Tlpu ynpasiageMoM IpOKOJie TPYHT YIUIOTHACTCH BOKPYI CKBaXu-
HBI O] AEHCTBMEM YCHIHK: npH BHeApeHuH OypoBOH FONOBKH CO INTAHIEMH, 2
Ha OCHIENYIOIEM dTane — KOHWYECKOIo PaCIIUpUTEI.

5.5.26. Juamerp pacimpuresns npasHuMactes Ha 20-30% Oonkuie mue-
MeTpa HpOKJAAbIBAEMOTO 32 HUM TpyOonpoBoxaa. lIpUMeHsIOT pacIidpHUTEIH
CIIeYIOWMX TUNIOpa3sMepoB: 89, 114, 140, 168, 219, 273 1 324 MMm.

XapakTepMCTHKA NIPOKOJbHBIX ycTaHOBOK IV, M3roraBnupaeMbIX QHp-

moit «Ditch Witch» (CI11A), npusenena s Tabnmue 5.4.

B vanrci crpane ¢noco6Gsl ropH3oHTaIbHE HANpPasNCHHOr0 OYpeHHS M ynpaB/sieMor
npokona sHeApsiores OAQ Kopmopauseii "Tpancerpoir”, TonHensno#t accouuauued Poc

cuH, MocHipkxeTpoeMm, MOCHHXIIPOEXTOM H AP.

5.27. TeXHONOTUSA YNPaBIJeEMOro NPOKOJa IIPHMEHSETCA NpH NpoKiaike
HanopHbIX TpyOONPOBOAOB H MYTISAPOB And Kabesnend navHoi no 150 M A caMo
TEYHBIX TPYOONpPOROAOR AUamerpoM 10 400 Mm u guiuHOM a0 30 M B neckax H

FIUHUCTBIX FPYHTaX.
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Tabnuua 5.4

XapaKTepHCTHKa YCTaHOBOK YIIPABILeMOro NpoKoa

MakcuMans-

r’ﬁagnb Ycunne Dnuna Macca I?’a:slMep
| HbIf Aua- OpeccoBOi | NPOKJIANKH, | YCTAHOB- LIAXTH,
METp, MM | CTaHumH, xH M KK, KI | M
323 189 60 510 2,7x1,5
325 368 150 560 2,7 % 1,5
L-—-""‘ . —

PasMephl B NIaHE ¥ KOHCTPYKTUBHO-TEXHOJIOTHYECKHE PEMIeHHS CTapTo-
;X # IPHEMHBIX KOTNOBAHOB (1UaXT) MPUHHAMAIOTCA B 3aBUCHMOCTH OT IPYHTO-
spIX YCIOBHM, DIYOMHBI 3al0XKeBHd, AXaMeTpa TPYO M IIHH MX 3BCHbEeB. Mu-

MaNbHBIE Pa3sMepH! B MNIAHE CTAPTOBOrO KOTIOBAHA (1UAXThl) NHPHHHMAIOTCH

2,?)(1:5 M.

5.6. OcHOBHbLIC NPHHIMILI NPOSKTHPOBANHUEA MOPOACKHUX NOAIEMHDBIX
COOPYIKEHNH, BO3BOAHMBIX 3aKPBITHIM CHOCOOOM

5.6.1. Ilpu BO3BENCHUH MOA3EMHEIX COOPYXKEHHN 3aKPBITEIM crocobom
IPHMEHAIOT CAEAYIOIIME OCHOBHBIE CIIOCOOL! paboT:
- TOPHHIHA - B KpENKMX H YCTOHYMBBLIX IpyHTaX, a ¢ HCNOJIb30BAHHEM

‘HoBoaBcTpuHCKOro» Merona (HATM) u B IpyHTax cpelseit ¥ cnaboil ycron-

MBOCTH;

- IHIMTOBOX - B MATKHX M CNabbBIX IpyHTaX,
- IPOJABAMBAHUS - [IPEHMYIUECTBEHHO B HACBIIAX, CJIOKEHHBIX YII-
OTHCHHBIMHM ¥ OCYIIEHHBIMM HECBA3HBIMM IPYHTIMH, a TakKe B cnabpix BOJO-
"CHIEHHBIX rPYHTAX, OCYLIEHHBIX BOAOIOHHKEHHEM.

B HauGonee cIOXKHBIX HHXXEHEPHO-reONOrHIeCKUX, TONOrpadHYecKUX H
maHDCTPOHTE:JILHBIX YCIIOBUSIX MOPHBIN ¥ IHTOBOM CrIOCcOOB! paboT IPUMEHAIOT

B¢
PIETAHMH CO cneUManbHLIMA BUAAMHE PaBoT, 00eCHeqHBAKIMMHK IPEBAPH-

e
*HYI0 CTaGunu3aLMI0 IPYHTOBOTO MaccHBa (XHMHYECKOE 3aKperUieHHe U 3a-
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MOPaXXHBAHHE I'PYHTOB, CTPYHHAs UEMEHTALIUA, ONEepekKAIOHE JAUIUTHEa e,
[H ¥ IOp.).

5.6.2. [IpoexkTHpOBaHUE NOA3IEMHOIO COOPYXEHHS HOIHKHO POK3p,
ANTECA C YUYETOM:

- Ha3HAYeHHs COOpYKEHHS, OOBEMHO-NTaHUPOBOYHBIX U KOHCTDPYKTHByy,
peNICHHH, INTYOUHEI 3a10XKEeHMH,

- Pe3yNbTaToOB OMNpE/CEHHs XapaKTepa NPOsBICHHS FOPHOIO NaBNneHyy;

- BBIOpaHHOro crnocoba ¥ TEXHONOTHH BO3BEACHHS COOPYXKEHHSA, a Tagye
THIA 00O ENTKH,

- WHKEHEPHO-TEONOrUYECKUX ¥ MIAPOTeONOrHUeCKHX YCHOBHIE;

- TPOrHO3a YCTORYHBOCTH ¥ CMEHICHHSA NOPOJ H pacuyeéra HalrPy3oK;

- pacYeTa KOHCTPYKi{HH 0DIENKH ¥ COOPYXEHHA.

I1pu BEIOOpEe KOHCTPYKUMH ¥ NApaMeTPOB OOJENKY CNEAYET TAKKe YYUTEH-
BaTh Oocobbie TpeboBaHMA K 00JENKaM, CBA3aHHbIE C HOMOMHUTENbHBIMH BO3-
NEHCTBHSMU HA HEE AWHAMHUUYECKUX Harpy3o0K, arpeCCHMBHBIX HOA3EMHBIX BOJ, a
TaKXe obecneyeHUss BOAC- ¥ ra30H300AUMH BBIPAaOOTOK.

5.6.3. PacueTHpie MO/ TOHHEABHBIX OOENOK U BHYTPEHHMX THOA3EM-
HHIX KOHCTPYKIHH HOMHKHBI COOTBETCTBOBATHL YCIOBUAM PadOTHI COOPYXEHHH,
TEXHONMOIMY UX BO3BEACHHA, YYUTHIBATE XapaKTEp B3aUMOACHACTBHUA 3JIEMEHTOB
KOHCTPYKLIMH MEXKAY COOOH U ¢ OKPYXAIOIIUM IPYHTOM, OTBEYAThH pa3IHYHbIM
PACYETHEIM CHTYAIIUSIM, BKIIOYAFOIMM BO3MOXKHBIE /I OTASABHBIX HICMEHTOB
MM BCEro COOPYXKEHHUS B LiENIOM He0/1aronpUsTHhIE COYETAHHS HarPy30K H BO3-
NeHCTBMIL, KOTOPHIE MOTYT AeHCTBOBATH NPH CTPOMTENBCTBE M IKCruTyaTalHH
TOHHENA.

5.6.4. PacueTHBIMH MOLEJIIME JUIs OTpeaeNeHMs BHYTPEHHMX ycuiuH B
obJieKe AOMKHB! CIY)KHTh MOZENH C 3aJaHHON Harpy3Kkoi, ocHopaHHbie Ha 10°
JI0KEHHSIX CTPOMTENBHOM MEXAHUKH, WM MOJIE/H, OCHOBAHHKIE HA NOAOKEHAT

~r eT
MEXAHHKH CIUIOmHOM cpelbl. IIpH pacdeTax Ha 3ajaHHBIE Harpy3KH caely
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p 4T1BaTH OTIIOp I'PYHTOBOI'O MAacCHBa, 34 UCKIIIOUEHHEM ClyvyaeB HEYCTONYH-
;HX 30/OHACHIIEHHEIX TPYHTOB.

5 6.5. Pacuers! TOHRENBHLIX OONENOK cleayeT MPOUIBOTUTE C YYETOM
H&,mﬁeiﬁinblx neGopMalMOHHBIX CBOKCTB MAaTepUalIOR KOHCTPYKLMH H IpYHTOB
s -00TBETCTBHH C ACHCTBYIOILIMMHE CTPOHTENBLHBIMH HOPMaMH, ITIPHMEHASN METOJ
ﬁocnenoaa"fenmom 3arpyXeHUS KOHCTPYKIIMY OO NPEeACHbHOro cocToanus. Ha
pBbIX CTAIUAX NPOEKTHPOBAHHS AOMyCKAeTCs ONpefeneHue YCHIINH B 3Je-
(eiTaX KOHCTPYKIHH Ha OCHOBE AWHEHHBIX 3aBHCHUMOCTEH MEXJY Hanpsoke-
HSMH B IEQPOPMAIUAMH.

5.6.6. Harpy3sku 1 BO3A€HCTBHA [10 NPOJAOMKUTENBHOCTA HX ACHCTBUA HA
OHCTDYKUIMH CNETyeT MOAPa3aeiaTh COrfiaCHo CHull 2.01.07-85* Ha nocTosH-
;si¢ § BpeMEHHbBIE (JUTHTENBHbIE, KPATKOBPEMEHHBIE U 0CODBbIE).

[Ip 3TOM ClIeAyeT pa3inyarh:

a) OCHOBHBIEC COYETaHUA Harpy3o0K, COCTOSLUHME U3 ITOCTOAHHBIX, JTUTED-
ibiX # KPATKOBPCMEHHBIX;

0) ocobbie cOueTaHHA BATPY30K, COCTOAIIHME U3 [TOCTOSHHBIX, ANHUTEIHHBIX,
{EKOTOPBIX KPAaTKOBPEMEHHBIX H OZHOH U3 0CODBIX Harpy3ok.

5.6.7. K nOCTOAHHBLIM HArpy3Kam cjieyeT OTHOCHTD:

&) FOPHOE JABJICHUE MITH BEC HACBIITHOIO TPYHTA;

0) FRAPOCTATHYCCKOE JaBACHUE,

B) COOCTBEHHBIH BEC KOHCTPY KLIHIA;

r) BeC 31aHMil M COOpPYXKEHMI, HAXOAAUMXCSE B 30HAX MX BO3JAEHCTBHS Ha
"I3EMHYIO KOHCTPYKIMIO,

1) COXpaHsIOLIHECS YCHIINUA OT IIPEABAPHTEALHOIO 00XaTHR ODIESIIKH.

2.6.8. K pmutensubiM HAI'PY3KaM H BO3JEHCTBUAM CNEeJlyET OTHOCHTL: CH-
I

MOPO3HOrO 1TyyeHis; Bec CTAMOHAPHOTO 0BOPYNOBAHMSA; TeMOEPATYPHbIE

M) . "
YaTHaeckue Bo3eNCTBUS; BO3ACHCTBHS YCAfKH M [OM3ydYecTH GeTOHA H

Ny
“The, Ykazauyeie B CHull 2.01.07-85*.
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3.6.9. K KpaTKoBpEMEHHBIM CNEe/lyeT OTHOCHTE HATPY3KA M BOypej; Ty,
OT BHYTPUTOHHEIBHOIO K HA3€MHOI0 TPAHCIIOPTa, a TAKXKE HArpy3ky yu Boag;,
CTBHA B IIPOLIECCe BO3BEACHHUA COOPYXKEHHS: OT HATHETAHUA PAcTBOPA 3q 0616y,
KY; OT YCHJIHH, BO3HHKAIOLUMX NPH TPAHCHOPTHPOBKE, MOJAYe M MOHTay e,
MEHTOB COOpPHBIX 00AENOK; OT Beca M BO3AECHCTBHUA NMPOXOAYECKOrD y PYror,
CTPOUTEIBHOTO 0OOpYyROBAHUs H Ap.

5.6.10. K ocobbiM HarpyskaMm cieyeT OTHOCHTE ceiCMHYeCKHe y B3Dk(p.
HBIe BO3JCHCTBHA, a TaloKe 0Co0ble Harpy3kH, yka3zanHsle B CHull 2.01.07-351:1
KOTOPhIC MOT'YT UMETE OTHOILLIEHUE K IPOCKTHPYEMOMY TOHHEIRO.

5.6.11. Ilog3emHble HecyliHe KOHCTPpYKUHMH CHEXYeT PACCYHMTHIBA1h p
npefensHbIM COCTOAHUAM nepsoi u Bropoi rpynn (IFOCT 27751-88).

5.0.12. Pacuersl nmo npelenpHbIM COCTOSHUAM TEPBOH TPYINIH 063
TEABHB JJIA BCEX KOHCTPYKHUH M MX CHEAYET ITPOH3BOAUTL Ha OCHOBHLE y
OCOOBIC COYETAHHMd HArpy30K ¢ MCIIONB30BAHHEM PAaCYCTHHIX 3HAYCHHH Xapak-
TEPUCTUK MATEPHANOB, IPYHTOB, HAIPY30K C YYETOM KOIPPHUITHEHTOR HANEKHO-
CTH.

5.6.13. Pac4ersl mo mpeaesibHBIM COCTOSHHAM BTOPOH I'PYIIbI CHEHYeT
[IPOM3BOAHTL HA OCHOBHBIC COYETAHUS HATPY3OK C UCNONBL30BAHHEM HOPMATHB-
HPIX WX 3HAYMCHMHM, HOPDMATUBHBIX 3HAYCHMU XAPAKTEPUCTHK MaTCpnanos A
PYHTOB ¥ KOOQOMHUUUEHTOB YCnoBHR paboThl KOHCTPYKIHH, Ipexy CMaTpUBac-
MBIX COOTBETCTBYIOIMMY HOPMAMH NPOSKTHPOBAHYIA.

[1purMedaH ue: PacueTsl xene300eTOHHBIX KOKCTPYKUHMM 10 Ipeacib:
HBIM COCTOSSHHAM BTOPO IPYNIIBI JONYyCKaeTCd HE NPOM3IBOAMUTD, ecly PAKTH
KO WX IIPUMEHEHHS HIM ONBITHOM POBEPKOH YCTaHOBJIEHO, YTO BETHIHHA
PACKPHITHA TPEIIMH B HHX HE NpPEBbIIIAeT MpeleibHO MOMYCTHMBIX BeanuHH ¥
KECTKOCTEH KOHCTPYKIUHMHK B CTagHM IKCITyaTalHy JOCTAaTOYHA.

5.6.14. HopMaTuBHbIe Harpy3K# OT POPHOI'O IaBICHAS CREAYeET HasHadaT?
B 3aBUCHMOCTH OT PasMepoB BhIpaGOTKH, ryGuHb! 3aoxeHus ToHHens, P8

> B
KO-MEXaHMYECKHX CBOMCTB M CTPYKTYPHO-TEKTOHHYECKHX XapaxTepHCTHE (
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310 ouepellb, TPELMHOBATOCTH) MAacCuBa, €ro OOBOJHEHHOCTH, a TaKke
?:200605 npou3BOACTBa paboT. Ipu 3TOM cneayer y4uTHIBaTh AAHHBIE, NONY-
;HHHe gqpd CTPOUTENLCTBE TOHHENEH B aHAIOTHMYHBIX HH)XEHEPHO-
Toﬂomqecmx YCIOBUAX.

| Jlns NPeABaPHTENLHBIX PACYETOB 0o01enoK Ha 3ajaHHble HAIPY3KU BEpTH-
1bHBIC H FOPH3OHTAJIBHBIE HAIPY3KH OT I'OPHOI'o JABJICHHSA B YCJIOBHAX CBO-
;005133303"’“{” CleayeT OpUHHMATL OT BECa IrpyHTa, 3aK/IIOYEHHOro B IIpO-
PAHCTBE, OIPaHHYECHHOM KOHTYpPOM CBOAAa H MAOCKOCTAMH 00 pylIeHHs, 2 B
pyHT2X, B KOTOPBIX CBOA000pa30BaHUE HEBO3MOXHO, - OT JaBICHUA BCEH TOI-
i YHTOB HaJi COOPYKEHHEM.

5.6.15. KoaddunueHT HalexHOCTH 110 Harpy3Ke Yy CHEeNyET IIPUHUMATE B
-00TBETCTBHH < Tabnuue# 5.5.

5.6.16. Koadouipenr covetanuii Harpy3ok HeoOX0AMMO NPHHMMATE B
«orsercrBud co CHulT 2.01.07-85*.

5.6.17. KoadQHLIHEHT HAZEKHOCTH O OTBETCTBEHHOCTH HANJICHKBT NPH-
{iMaTh B 33aBHCHMOCTH OT YPOBHs OTBeTCTBEHHOCTH coopyxeuus (I'OCT
17751-88).

5.6.18. IlpoBepky MpPOYHOCTH CeYeHHH OETOHHBIX H Kene300eTOHHBIX
JIEMEHTOR ClieAyeT NPOU3BOJHTE B cooTBeTcTBHE co CHull 52-01-2003 ¢ Bse-
1eHHeM TOMONHATENLHRIX KO3 OULMEHTOR YCIOBHM PaboT Y., YYUTHIBAIOIIHX

- OTKIIOHEHHE NMPUHATOH PACYETHON MOENH OT peasibHbIX YCIOBHH padOoTh
"OHoNUTHOM GeToHHOM oOaenky - v, = 0,9;
- OTKIOHeHHe (pakTHUecKo¥ paboThl CTRIKOB COOPHOHN 00Jenku OT Mpexry-
“MOTPeRHEBIX npoextoM - ¥.= 0,9;
- OHMXKeHHue npovyHocTy OetoHa B objenkax 6e€3 HapyXHOH I'MAPOU30IIS-
" Ha 06BogHeHHEIX yyacTKaX - v, = 0.9.
2.6.19. HopMmaTHBHBle M pacueTHble 3HAYEHHS XapaKTEpPHCTHK MaTepua-

ﬁGB .
“ICRYET NpHHUMATH 10 HOpMaM [POCKTHPOBAHMS KOHCTPYKILIHH H3 COOT-

®Te
TBYIOIMX MaTepHanos.
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KoabdnunenTsl HanexXHoCTH noO Harpyske vy

Taﬁ.]'lﬂua 5_5

| - BHI{LI—Har]SwaH

——

[locmosunvie nazpysxu
BeprukanbHas oT Beca BCe#t TOMUM IPYHTOB Hajl TOHHEICM:
- B IPUPOJHOM 3aJIEraHHH

- HACBHIHBIC

BeprykanpHas ot 'OpHOro JaBjieHus OpU cBozooOpazosa-

HUH JUI TPYHTOB:

- CKaJIbHBIX
- [THHHCTHIX
- IECKOB H KPYITHOOBIOMOYHBIX

BepTukansHas OoT JaBlICHUA IPYHTA NMPH BhIBaJIaX

| 1 opu3oHTanbHad OT AaBjieHNs TPYHTa

['uapocTaTUYECKOE AAaBNCHUE

CobcTBeHHBIN BEC KOHCTPYKUMIA:

- COOpHBIX XKeJe300€TOHHBIX

| - MOHOJIMTHBIX OETOHHEBIX

- METAJITIHYECKHX

- H3OJSILIMOHHBIX, BEIPAaBHUBAIOIAX, OTACITOYHEIX CROEB
Hnumenvuvie nazpysxu

Bec cTalposapHoro o6opyroBaHUs

TeMnepaTypHhic KIMMATHYECKHEC BO3IEHCTBHA

Cuitsl MOpO3HOIo MMyYeHUs

| BeprHKanpHas Harpy3kKa oT MOCTOBEIX M [TOABECHBIX KPaHOB

Bo3aeACTBHE YCANKH U NOJ3Yy4ecTH OeToHa

e

e |

1,1
115

1,1(0,9)

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

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

1,1(0,9)

e

TipuMeuaHue: 3Ha4eHus ko3P hyLUeHTa HAASKHOCTY 0 HArpy3Ks

yKa3aHHbie B CKOOKax, NPHHMMAIOT B cJiyyae, KOorja yMeHpieHue Ha-

— -t

'PY3KH MPUBOAUT K HEBBINOAHOMY 3arpyKeHHIO 00enKu
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6. 3auuTa OT NOA3EeMHBIX B0/

6.1. Apenaxuble CHCTEMb

6.1.1. Jpenaxy noapasnensior Ha obiHe, obecneYnBaloIUe NOHHMXe-
e ypOBHA TNOA3CMHBIX BOJA Ha TEPPUTOPHH MHUKpOpaliOHa (pHC. 6_1)) U MEcCT-
Jue, CATyKALIHEe JUIS 3aUAThl OT MOATOIICHHS NMOA3CMHLIMU BOJaMH OTHAEIIb-
JHX COOPY KEHHH. K obumm gpeHakaM OTHOCATCA: rojIOBHO#, Geperosoii, oT-
eyHOH B CUCTEMaTHYECKHH, K MECTHBIM APCHAXaM: KOJBLEBOH, PHCTEHHbIN
HM&CTOBhIﬁ.

[lo KOHCTPYKTHBHbBIM [IpU3HaKaM ApPEHaXH NOAPA3LAC/AIOT HA: FOPHIOH-

raipHbIe, BEPTHKaANbHbIC, KOMOWHUPOBAHHbIE U ClIEUATbHEIEC.

3
A
- )

-1 1t tF
S

b

|

]U" le s 4 ]lz
R AR
7 7 7 ,
I | ! | I i i

T
T
Jr

Hpennpyemas repprropus | {, HUPYEMaR TEPPHTOPHA <I;
L-__.._____H____‘,l‘__l L _1_ _/lpenupyer@nTeppuropit _

Puc. 6.1. Cxemp! penaxka: a) rososHoro; 0) cUCTEMATHYECKOTO

| ~ nopzemMusie coopyxenns; 2 — aApeHsl; 3 — BOJOCTOUYHbIH KOMIEKTOP

Topuzonmanonvte dpenasicu
6.1.2. OtKpeiTble ApeHbl - KaHaBKH W JIOTKH, H 3aKpbiThie OecTpyOUaTLie

N v
PeHg YCTPAHBAKOT U1 HEMPOAO/KUTENbHOH IKCNNYyaTauldd Ha Nepuo 11poBe-

&H
A CTponTensHBLIX pabor.



Hanbonkllee pacnpocrpaHeHue NONyYHIH TpyOuaThie HpeHE], Yiiagy,
BA€MBIe B HH)KHEH JacTH IPEHAXHBIX TPaHIUuel, 3anoNHeHHLIX q)HHBprIOmHM
MATEPUANTOM.

6.1.3. B Tpy64yathIX EpeHakax HCNONB3YIOT CHENYIOLIUE PA3HOBM oGy,
TpY0: acbecrolieMenTHBIe, OETOHHEIE M KENe300eTORKEIE, YyI'YHHIE, Kepamy.
YeCKHe, fuiacTMaccoBbie, TPYOODIIBTPE M3 HOPHCTOrO OETOHA HA MOTHEy 2.
NOJHHTENAX, TPYOOPHIBETPE! H3 NOPHCTONO NONHMEPOETOHE | APD.

Martepuan Tpy0 HazHa4alOT B 3aBUCHMOCTH OT CTENEHH AIPECCHRHocy
IOA3EMHBIX BOA ¥ NPOYHOCTH MaTeEpHana ¢ y4eToM ryOHHsl UX 3aJ0XeH sy

I'mybnHa 3anoxenus TpyO u3 mopucroro nosuMepOeroHa orpaluyey.
S M. TpyOnl u3 nopucroro 0€ToHA Ha IUIOTHBIX 3aNOJHHTENAX YKIAABIBAIT s
ryOuny ceeise 8 M. I'myOKHa 3a10keHus acbecToLeMeHTHRIX TPY6 onpenens.
€TCA pacueToM, a NMOoJHBHHAIXJIOPHAHBIX TpYO HazHayaeTcsd C YYETOM TONINHHE
HX CTeHOK. beToHHBle, xene3o0eToHHBIE H acOecTOBLIC TPYyOBRl IpHMeHdior
TOJIBKO B HEArpeCcCUBHBIX 110 OTHOUICHHIO K OSTOHY cpenax.

B Tabnune 6.1 npuseennl XapakTePHCTHKH HEKOTOPEIX Pa3HOBHHOCTE!
APEHAKHEIX TPYO.

6.1.4. [lpeqaxHsle TpyOs U3 NnacTMace, NONyYUBIINE B HACTOSIIES BPE-
MsA HIMPOKOE HPHUMeHeHYe, H3TOTABIMBAIOT U3 NONMITHIEH2 HH3KOro AaBncHi
(ITOH) » nonusununxnopuia (IIBX) ¢ kpyrisIMH OTBEpCTHAMM JAHaMETPOM
o 4 MM ¥ UeneBHIHBIMH — LTHpUHOH ,8-1,5 MM.

6.1.5. Jlnst GuABTPOBLIX IOKPHITHH BOKPYI TPYO HCMOnb3yioT HECHaHd”
rpaBuiiHbie OGCHINKY, OBGEPTKH M3 UCKYCCTBEHHBIX BOIOKHHCTBIX MAarcphaio’
(reoTekcTHNB), OGMOTKH M3 HETKZHOrO PYJIOHHOro MarepHama, a Taxke I
HaXXHble KOMITO3ULIUOHHBIE MATEPHATIBI — T€OKOMIIO3HTHI.

Ilng mpeBaxHBIX TpYO, OOMOTAaHHBIX PYNOHHBIM GANLTPYIOLHM MaTE"
pHaIOM C MEepexXJIeCTOM CJIOEB, YCTPauBAIOT MNECYAHO-IPaBHHHYFO 10 r0TOBY

- e
(noayuwky) Tonuwmuoil He MeHee 100 mm. Ecnu B ocHoBauuu 3anerafoT 1
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HE rpyHTH: TO JOMIYCKacCTCA YKIanKka TPY6 Ha CIVISHHPDOBAHHOE €CCTECTBCHHOC

|

HOBAHHE-
Tabnuua 6.1
— B Venosusii | lonyctuMas | IlpuMeHeHH e B
Turnp! ZpeHaxHsX Tpyd | npoxopn, ryOuna arpeCCHBHBIX

B o | MM 3a7I0KEHHUA, M | TOA3EMHBIX BOJIAX |
~— AcbecTroueMeHTHbIE
snanoprsie (TOCT 1839-80) | 100-300 | 2,635 | He nonyckaercs
anopesie (TOCT 539-80) 100-300 |  6,6-16,9
“erommeie (TOCT 20054-82) | 150-400 3,6-4,1 | He nomyckaetca
- YyryHHsre i * B
anoprbte ('OCT 9583-75) 150-300 no 18 Homyckaercs
T Kepamuueckue ) |
aramwzagponnsie (I'OCT 286- | 150-300 41-7,3 Jformyckaercs |
i - 150-250 2,6-35 |
JPEHAKHBIC |
) Tpy60dunsTpbl i | o 5,0 - 6e3

ofCrInKu
#3 HopucTOro OeToHa 150-560 70 8.0 — ¢ He ponyckaerca
- L oBCHINKOMH

[ InacTuxoBele
IOTHITHIICHOBEIC 50-250 no 3,0
B ReILIACTHOHITTPOBAHHOTO 50-280 1o 6,0 Honyckaercs
onusraunxnopuna (FOCT
_§l§l3-2000) )

OBCBInKY TIpH3MBI H3 pa3eNHTENbHBIX CI0EB NECYaHO-TPABHIHOIo Mare-

M2 Hasnayaror M3 YCAOBHUst RE3aUNKBaHus TPyObl U UCKIKOYEHUS CY(PPO3HH

‘PYHTa,

Punbrpossie OKPHITHS BOKPYT TPYG M3 MHHEPAIHHBIX BOJOKHUCTBIX Ma-

. H v
*Phayop BRIMTONHAIOT H3 cTeknioxonctos BBT, BBK (4 cnos), H3 CTEKNOTKaHEH

3
M- (MBa caos), CCTI-6 u CC-1 (oauu c1oi) B COYETAHUHA C OGCHITKOH U3
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HECOPTHPOBAHHBIX NMECYaHbIX IPYHTOB fonee BOMOIPOHHMIAEMHX, YeM Rpeny

PYEMEIE IPYHTEL

6.1.6. [lng obecneuenus anurensHoi paboTsl PUILTPOB APEHAKHLK TPy§

HCTIONB3YIOT FEOTEKCTHIIBHBIE MaTepHanbl (BOJOMPOHHUACMBIC TKAHEBHe, He.
TKAHEBHIE, BA3AHBIE U KOMIIO3HUHOHHLIE MONOTHA H3 CHHTETHHECKHX BORoKoy)
KOTOpBIE HPH BLICOKOM IIIOTHOCTH M (QUIBTPALIHOHHOMN CIIOCOOHOCTH 06ecney,.
BAIOT B HAaMMEHbIEH CTENeHH 3auIUBaHHE APCHAKHEIX TPYO.

['eoTexcTrnib BBINIONHSAET TPH QYHKIMH B MaCCHBE I'DYHTA — cettaparu,
¢HIBTPaHMIO U apMUPOBAHHUE.

M3 poccuiCKHMX MaTepyHanoB, MONYyYMBIIHX HIHPOKOE IPHMEHECHHE B HOM3eMEqy
CTPOHTENLCTBE, CHERYET OTMETHTh AOPHHT, pazpabotanueii BHUMCrpofinommepoy g
Pocroxuncko#t ¢abpakoil Herkanex MmatepaanioB (r. Mocksa); u3 3apybexHBIX — Geolog
romnannckod dupmet Nicolon, Heidelberger Viies uemeuxo#t dupmur Gebmder Friedrich
Bidim ¢pannysckeii ¢pupmer Rhone-Poulenc, Polyfelt asctpuiickoit gupmer Polyfelt u apy-

THE.

6.1.7. JipeHaxxHbIii KOMITIO3MUMOHHBEIH MaTepuai (TEOKOMITO3HUT) BKITIOYA-
€T JBa JJIEMEHTA — TPEXMEPHOE TUIACTHKOBOE OCHOBAHHE (IIPOBOAHUK BJIArH) i
PeOTeXCTIIBHBIH QuneTp. [locnenamii npomyckaer BOAY B IUIACTMKOBOE OCHO-

BaHHE, 3aJIepXKUBad MMPH 3TOM YacTHIE! TPYHTA.

Hanfonslnee pacripocTpaHeHHe NOAYUMIH APEHAKHHIE MaTepHansl Delta Dran
(I'epmanng), Enkadrain (Hanepnaanst), GSE Hyper Net (Tepmanns), J-Drain (CIIIA), Poly-
felt (Ascrpus), Terram Drain (Aurims) u gpyrue.

6.1.8. IIpy CROXHBIX FeONOrHYECKHX W THAPOreONOrHYecKrX yeIoBuax ¢
HANWYHEM BOAOHOCHBIX IUIACTOB GO/BLION MOLIHOCTH H IIPH CIOHCTOM HX
CTPOCHHH, a TAKXe NPY HATHYMM HAOPHEIX MOA3EMHBIX BOJ ClieayeT yCTpaH
BATh 10/} OXOLIBO} [IOI3EMHOIO COOPYXKEHH ILIACTOBbIE ApeHaxHu (pHc. 6.2)

InacToBBIi ApeHaX 3aLUHIIAET COOPYXEHHE Kak OT rpaBUTALMOHHOM BY
Ibl, TaK H OT KaMHIAPHOM Biard. Taxoy JpeHaX yCcTpauBalOT B cnaGorpoHt

HAEMBIX FPYHTaX, rae Tpybuarsie W ApYyrue JHHEHHbIE KOHCTPYKUMUH mano3d
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(peKT"B‘“’L Boaa u3 nnacroBoro ApeHaxa OTBOAMTCA N0 TpyOuaThiM M Oec-

prb'qa'rblm IApEHaM, JIOTKaM H KaHaBKaM.

[Toa cOOpYXEHHUAMU NNACTOBLIH APEHAXK BLINONHAIOT OAHOCAOHHEIM HIH
chnoiiiﬂmm. OnHocnonHblid ApeHaX W3 WieOHA WM rpaBusl YKIa[blBalOT Ha
uIbHBIC WK NOAyCKanbHbie TPEIMHOBATHIE TPYHTRI. [ByXCnoiitbiii speHax
sHNOMHAIOT B NBUICBATHIX H MENKHMX NeCKaX M FMHUCTBIX IPyHTax. Bepxuumit
(0 OTCBIIAETCH M3 WICOHA MIH M3 IpaBHd MUHMMANbHON TONIMHEB! 150 MM.
KpynHOCTh 1EOHS HIIM rpaBus PEKOMEH/YeTCH NpHHUMATS 3-20 MM 11pH Ko3g-
pHUHEHTE HEOJHOPOAHOCTH 5. Coaepxauue rMHHUCTBIX HIH IIBIIEBATBLIX Yac-

il He BOJDKHO ObITh Oonee 3 %. HuxHuit cnoii orceinaercs U3 necka cpenHel

KpYMHOCTH ¢ MUHMMaNbHOH TONMLKHOI cnos 100 mm.

4 /f(/f\./{f ////f\’(/f

: e
_;_\_.
"""" [— —

_ e S s . AL,
- — . :- -y #T:.ﬂ‘u_ i
. A - - . R I - P f- .
_l* - - .. - - ] 4 ] &
A Vil - g mm——— . ) - . ; R
‘0 J - T - _'____' | ﬁ

1=0.01

Puc. 6.2. Cxema naacToBOro jpeHaxa

|~ ypomens nomseMHbIx Box; 2 — Nof3eMHOE coopyxeHse; 3 — NpUCTEHHbII
APeHax; 4 ~ ecuaublil CAO; 5 — 3ALMTHOE NOKPHITHE WeGeHOUHOrO cios; 6 —

I[IeC4aHO-I'PABUMHBIN WK ebeHo4YHblil CiIoH; 7 - TpyOa
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6.1.9. IlpucrenHslff gpeHaxk npeactaBinseT cO0OH BEPTUKANLHEL] Noj
W3 MPOHHUAeMOro MarTepualia, YCTPAaWBACMBIH ¢ HAPYXHOH CTODOHEI 3arnyg
JICHHOTO COOpPYyXeHUs, H BhIBOAKWTCA HA OTMETKY BhIIIE MAKCHMAMLHOrO YPOBHy

nom3eMHbIX Bod Ha 0,3 M. [IpucTeHHbI IpeHaX MPOKNARBIBASTCA IO KOHTYypy,

30aHUs C Hapy>KHOH CTOPOHBI (pHC. 6.3).

,\.: / [ anpon3onsims
‘r / /M
/ eHaXHaA 000/104Ky
'——-—'—_-"‘-l-—-..
K M Py £ Hpeuns no BCH 35.95
b3
S 2 o
N, g &
S Y
N 2
¥ ? A BeToHHAS IOAroToEKy
N 0o Jso 100 ahian
G 1 R /11 —
N g\ . ~ Vak
}} '. a § ) / ’
' iy TN PX Y AT YNy I & VPRI EY
LR e A R RS AR R
TlepdopupoBatnas MONHBHHK-
xnopuanas Tpyba d = 160x7,7 i
- 2
Mecok (vinotaats 10 K = 0,98) 3
_'___._,.,_._..__l._..-.—--—----————-'-'—"—'_-"'_"""'_'I -
4

Puc. 6.3. Cxema NpUCTEHHOI'O ApeHaXa ¢ IpUMeHEeHHEM

NMOJTMBHHHIIXJIOPHIHBIX TPYO U IpeRaKHOHK 000n09kH «IpeHns»
1~ nmecok Ky > 5 m/cex; 2 — NOPHUT WM MHHMEPANLHO-BOAOKHHCTRIN MarepHal IO
OCT 33-10-73; 3 - rpaHuTHbU weBens pasmepom 3-10 Mm; 4 - Beton B15; 5 —~ rpasaTHbH
ixedeHb, BrpamMOOBaHALIi B IPYHT

6.1.10. KOHCTPYKIIHH [INACTOBLIX M IPHCTEHHBIX ApeHaxeR u3 racTMact
B COYETaHWH C TeOTEeKCTUIHHBIMH MaTepHaldaMH SB/TIOTCH Haubosee P ex-
TUBHBIMU.

IIprMepoM cOBpeMEHHOro THIA KOHCTPYKUHMH HPHCTEHHOTIO fpeHaKa ¢
[IpHMeHEHHeM NONMMEPHBIX GINBTPYIOMHX MaTepHanos sammotcs 00010T

0.-
«Jlpenu3». O6onouka «JIpeHH3» COCTOHT U3 ABYX CIOEB: JIHCTOB crienBabH

0
ro npoduis W3 NONUMEPHOro MaTepuaia (HOAMAITWIEHa, MONMUITPONHIEHs; f
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JUIXIOpHAa) M HETKaHONo0 IEOTEeKCTHIBHOIO MaTepHuaia, CKperieHHbIX
y co00ii C MOMOLIBIO CBApKU WM BOAOCTOHKOro kies. Jiuctel 000104kH
IM3» COeJMHAIOTCH APYr C APYrOM BHaxJecT. TeXHOJOrHs NpHMeHEeHHS
ro Matepuaiia ykasaHa B Muactpyxuuu BCH 35-95.

| 6.1.11. [Ipenaxnas cucrema Delta nemeukoit ¢pupmel Dorken npencras-
20008 0/(HO-, ABYX- M TPEXCIOWHYIO KOHCTPYKLMIO, B COCTaBE€ KOTOPOii
rcs BBICOKOIPOYHOE MOJAUITUIEHOBOE [OJOTHO ¢ OT(HOPMOBAHHBIMU OK-

iy wunamu (puc. 6.4).

Puc. 6.4. IIpucTeHHbIN U MFOPH30HTANIBHBIN IJ1IaCTOBbIHN peHaXx C [IpUMe-

HeHueM cucteM Delta

Ha 13 OeTOHHBIX ONOKOB; 2 - FOPU3COHTANILHAA MMAPOU3ONALMOHHAA MeMOpaHa; 3 - Ha-
i PHAPOK30ALMOHHAS MeMOpana cTeH; 4 - NNacToBbIA ApeHaX 1Mo GeTOHHOH noAro-
BbINOIeHHHEIA M3 nonoTHa Delta M§ unu Delta MS-20; 5 - npacTeHHBIi ApeHax, Bbl-
BI 13 nonotHa Delta-Geo-Drain TR uim Delta-Drain; a - agpesaxHoe 1onoTHo, b -
yiomas MmemMOpana u3 reoTekcTuns; 6 - neppopupoBaHHbie IpeHaXHbIE TPYOBI Mo mne-
COOpyxeHHs; 7 - 3achliika rpasveM; 8 - rpyHT oOparHoil 3ackinku; 9 - npoduib
45 BEpXHEH KpPOMKM JipeHaxHoro nojotHa; 10 - metayummueckas cerka; 11 - temno-
N0 rHAPOU30JIALIMH 11OKO0JIA, 12 - TOBEPXHOCTH 110JIA

III
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B oAHOCTOHHBIX KOHCTPYKIHUAX MPH TOJINMHE NOJIOTHA & MM (Deha-Ms
u 20 mm (Delta-MS-20) BoaonpornyckHas CriocoOOHOCTh COCTABIISET COOTBeTCT]
BeHHO 5,0 1 10,0 n/M-C, YTO 3HAYUTENBHO BEIILE, HEM Y KJIACCHYCCKHx - :
HBIX CHCTEM,

B aByxcnOWHBIX KOHCTPYKIMSAX HCHONB3YIOT QHILTPYIOLIYio reorey
CTUIBHYI0 MeMOpaHy K3 nojunponuieHa (Delta-Drain, Delta-Geo-Drain 3
OTmUuuTeIbHON OCOOEHHOCTLIO cucTeMbl Delta-Drain gpasercs KOHCTpyKpy,
¢ ABYXCTOPOHHMM DacrONOXEHHeM KaHANOB ¢ OT(OPMOBAHHBIMH Wiknamy, Ko.
Topas 0fecrieynBacT OJHOBPEMEHHO OTBOJ BOABI M BEHTHIALMIO NOM3emyy;
CTEHBbI.

Tpexcnoiinas cucrema Delta-Geo-Drain cocTOHT 13 Tpoduanpopansuor,
[TONOTHA ¥ TeOTeKCTHII K HMEET CKOMB3AINyI0 MeMOpaHy M3 JIHCTOBOrO nony.
3TWIIeHa. Jta MeMOpaHa, Co3/1aBas JONMONHUTENBHYO H3OMSAIUIO CTEHBI, 0bec.
MEYHBAET TAK)KEe COXPAHHOCTh JPEHAKHOH CUCTEMBI B LEJIOM IIPH BO3MOXHON
ocajixe rpyHra 06paTHOH 3aChIIKH.

6.1.12. Cucrema BHYTpeHHEro IiactukoBoro apeHaxa Delta (puc. 6.5)
yCTpalBaeTCs 110 CTEHAM H JTHHUINY (1101Y) 3alHIIaeMOro o 3¢ MHOTO TOMelLe-
HHUS [IPY PEMOHTE HJIH PEKOHCTPYKLHM 3JaHMs, a TAXXKE B IIPOLEcCe BO3BEICHUA
HOBBIX COOPYKEHH.

B 3aBHCHMOCTH OT THUIIA OTAETOYHBIX MOKPBLITHH MOryT ObIThH peann30Ba-
Hbl ABa BapuaHTa. IlepBbIH BapUaHT — UCHOJIL30BAHHE [IPEHAKHOTO ITONOTH
Delta-MS B coyeTaHuM C OUMHKOBAHHOH INTYKATYPHOH CETKO, BTOpOH BapH
aHT - YCTaHOBKa JApeHaxxHoro mojotHa Delta PT ¢ HaBapeHHOH [1OHMEPHOH
CETKOH.

C6op BOIBI M3 CHCTEMBI BHYTPEHHETO ApeHaxa ocylecTpnsercd B (M
upaibHO obopynoBaHHOM npuamke. Iloctynnerue apenaxHoil oAbl B fIp
SIMOK OCYIECTBISAETCA [O APCHAXHOMY JOTKY, Ye€pe3 APEHAXHYIO prﬁy wi¥

" O'.‘!.
HENOCPeACTBEHHO Yepe3 BO3AYLIHbI 3a30p B JHMLIE ¢ ApeHaxHbM 10M0TH
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i€ BOJBI M3 IIPUAMKA OCYILECTBIISETCH HACOCOM C IOIIJIABKOM, KOTOPBIH

ggMBaeT BO/Y B CUCTEMY KaHaJIH3aLKH.

' Puc. 6.5. BHyTpeHHuil APEHAX NOJa U CTEH COOPYXKEHHS C MPHMEHEHHEM

cucteM Delta

MHYHAA KNaJKa CTeH; 2 - xele300eTOHHas MTa OCHOBaHHSA, 3 - CTPOMTE/IBHBIC LIBbI
0KHBIE TPEIMHBI B IUTUTE OCHOBAHUA; 4 - IIACTOBKIH Apenax no 6eToHHOM noAroToB-
MIHEHHBIH 13 nosioTHa Delta MS wm Delta MS-20; 5 - nepdopupoBaHHbIE ApeHaX-
)¥6Bi o nepumeTpy cTeH; 6 — GeToH nona ¢ apMaTypHOi CeTKOM; 7- NpHCTEHHbIH Ape-
| DEHHEH CTOpPOHBI CTEH, BBIITOJIHEHHBIN M3 nonoTHa Delta PT; 8 - cneunanbHbii
JIb 10 EpUMETPY 10J1a ¥ NMOTOoJIKa B MecTax Kpemnenus nonotHa Delta PT; 9 - mTyka-
cren; 10 - cucrema «MHXekTo» NO NEpUMETPY NMPUMBIKAHUS OCHOBaHUA H CTeH; 11 -

bHast 00paboTKa NOBEPXHOCTH 10J1a; 12 - Hacoc

0.1.13. Jlyuesnle npeHaku yCTpauBaloT B Haubonee NMPOHULAEMBIX IPYH-
IECKax, cymnecsx) WM Koraa ciabompoHuiiaeMble MPYHTH YePeaAyIOTCs ¢

HEHHBIMH npociioikaMu. JlyuyeBble ApeHaXu wLenecoo0pa3HO HCIONIbB30-

o

i CTPOUTCIIBHBIX IUIOLIaAKaX, paCroNOXCHHBIX B CTCCHEHHBIX YCIIOBHAX

KOH 3aCTPOMKH C I'YCTOH CETbI0 KOMMYHUKaLKUH,
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Ilpy nydyeBOM JpeHaxke COBMeLieHBl MOPUIOHTAILHBEIE TPYOuarhie CKRa.
XHHBl ¢ BOJIOCOOPHBIM KonopleM M BOAOCOOPDHHMKOM. I OpH3OHTaNbLYLe CKBa.
J)KMHb! YCTpauBalOT C MMOMOILUBIO CTAHKOB TOPH3OHTAIBHOI'O OYPEHHR My Npo-
kK0J0M. BogocOOpHBI NPHEMHUK BBIMOJHIETCA METOAMHU «CTEHBI R PyHTey,

OIIYCKHOI'O KOJIOALA ¥ APYTUMH (pHc. 6.6.).

Puc.6.6. JlyyeBoil gpeHax.
1 - BOAONPHEMHHK; 2 - eCTECTBEHHBIH ypOBEHb NIOA3EMHbIX BOI; 3 - HOHMXEHHBIH ypOBEHS
MOA3EMHBIX BOA, 4 - BOL0COOPHBIE Konoaew; 5 - TOPH3OHTANEHAS TyueBas CKBAXKHHA

Q

r B) |7 T f//
g ;%_, /éé/k

Puc. 6.7. OcHoBHbIE CXeMBI PacIlOOKEHHUS JTYYEBhIX B0A03a00pOB
a, 0 — KosbLUeBast, B,I' - INIOLIAAHAS

0.1.14. B rpyHrax ¢ HHM3kMMHU (UilbIPALMOHHBIMUA CBOMCTBaMHK yCTpau:
BaIOT BaKyyMHbIe ApeHaxu. KOHCTPYKTHBHO BakyyMHBIii ApeHax npencTapiiet
coboH OORIYHYIO [peHY, BbiBelEHHYIO B BaKyyMHBI KOJOZeL ¢ KpBILUKOH,

obecneunBalolell Hale)KHYIO IepMeTH3alHI0 BHYTPEHHEro mpoctpaHcTsa KO-

140



qoaua. s oTKauku BOAb! K BO3AYyXa MUCHOMB3YIOTCH BAKYYMHbIC Hacochl. Pe-
goMEHYEMas JJIMHA BaKYYMHbBIX APEH HE JOJDKHA HpeBbitiath SO M.

6.1.15. Ilpu rtnyboxom ocyluesnn rpyHtoB (6onee 10 M) uenecoobpasuo
BRIIONHATL ranepeHpie JPpEHAXH. ITH APEHAXKU BLINONHAIOT OTKPBITHIM HIH
noA3eMHbIM Crocobamu (LUTONLHEBLIM, IHMTOBbIM, METOJAO0M NPOAABIHBAHMUN ).
JlpeHaXHBIE raneped HMEIOT IpaBUiHO-NECHaHY0 00CHIOKY HAH QUABTPLI U3

OPHCTBIX MAaTEPHANOB.

Bepmuxanbhste openascu
6.1.] 6. BepTukansHble apeHaxu npegHasHaveHsl AN OCYILIEHUA FPYHTOB
¢ [IOMOILUBIO BEPTHKAIbLHBIX JpEeHaXHO-MOTNoIAIoIUX Konogues (pHc.6.8).
C6époc BOJB!I OCYLUECTB/SIIOT Yepe3 CHELHANBbHO COOPYXaeMblH UEeHTpalbHbIH

AOTJIOINAIOLIUH KOJIOACH, K KOTOPOMY BOJIa MOAAETCS U3 BCEX APCHAXKHBIX KO-

A0ALICB.

R ——
- - }
’;\‘ 4 mlm
10 ] i ) :

= 0 l o — l{,/': -~ {ll. - —_

' 3 18 \ |
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Puc. 6.8. Cxema BEpTUKANILHOrO APEHAXKA C CUCTEMOH CHPOHHOTO

BOI0OTBOAA
| - ypoens noazemubx sox; 2 — Bcackiawulas Tpy6a; 3 — TpyGuaTslii konoaell; 4 — cugor-
Hetit TpyBonposos; 5 — ranepes; 6 — BO3AYXonpoBoaHas Tpyba; 7 ~ BO3IAYWIHBIT KOTEN; 8 —
CTosKk cudona; 9 — pakyym-nacoc; 10 ~ suibpocubie TpyOs; 11 ~ nentpodexibtii Hacoc
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Tpy6uatsiii konoaen (CKBOKHRA BEPTHKATEHOIO JPEHAXA) NPEACTaRN5e,
coboli BepTHKaNbHYI0 KONOHHY TPYO, MOrpyXaeMmMyio B BOJAOHOCHYIO To gy,
Kononna coCTOMT M3 PUABTPOBOH YacTH W HaAPUILTPOBHIX TPYO. Ecim cycye.
Ma HMEeT HHANBUIAYANbHYIO OTKAYKY, TO B KOMIUIEKT KOJIOHHBI BXOJMT Hacoc.

B TpyOuarhix KomoAuax NpPHUMEHSIOT (QUABTPHL Pa3sHOM KOHCTPYKuyuy
(aBIpYaThi€, EJICBRIE, [IPOBOIOYHBIC, KAPKaCHO-CTEPKHEBEIC U NP.) H3 CTamy,
KepaMHKH, acOecTolieMenTa, IIaCTMACcChl ¥ APYTHX MATEPHANOB.

OuILTPOBYIO YACTH KONOAUa 0B0pyAYIOT TpaBHHHO-NECYAHBIMH O6CLn-
kamH. B BepxHe# yacTH 3aTpyOHOTIO IPOCTPABCTRA YCTPAMBAIOT FIIHHAHLLH 13-
MOK, YTOOBl BO3AYX HE NpoHHKaAN K QuusTpy. [lIg OTKayKu BOABI H3 CKBaXMY
BEPTHKAJILHOTO BAKYYMHOTO [JPEHAXa HCIONL3YIOT BAKYyM-HACOCHI HIIH 3XKek-
TOpHI, pa3MelllaeMblie B QUIIBTPOBOM YacTH CKBAXKHH.

IIpu ypoBHE nio3eMHAIX BOX 0 3 M OT ITOBEPXHOCTH 3E€MJIM ITPAMEHSGOT
HeHTpoOeKupie Hacochl. 1lpy riyOnne AMBaMHMJYECKOrO ypoOBHS BOJLI B CKBa-
XKrHE 0onee 10 M OCyIIECTBINIOT HHAMBUAY AIBHYIO OTKa4Ky C MCIIOJIB30BaHH-
€M NOrpyXHbIX HacocoB. Ilpu rnybure storo ypoBHs MeHee 10 M CKBaXHHEL
0OBEAUHAIOT B €MHYIO CUCTEMY C NOMOIBIO CUQOHHBIX BOJOBOAOB, a BOAY OT-
BOJIAT K HACOCHBIM CTAHIMAM.

JA1 BepTHKaNRHOIO BAKyYYMHOTO IPEHAXA MCHONBL3YIOT TpyOuaThle KO-
NOAUBI ¢ HANEKHOH IePMETH3aUHEH HX BHYTPEHHEH MOJOCTH OT IpOHUKAHHA

Bosayxa. Cers TpyO4aTsiX KONOAEB O0ODYXYIOT CHCTeMOM aBTOMATHK# A

HHopMallyHi 0 pabore JpeHaxa.

Kombunupoeannsie u cheyuansrvie opeHax3cu
6.1.17. KoMOurUpoBaHHspie JpeHaXH yCTPaMBalOT, coveTas BepTHKaIb
Hele CAMOM3ANBAIONIMECS CKBAXXHHBI C FOPU3OHTANBLHAIMH IpeHaMH Tpy6yarToro
WM TaJIEpeHHOro THNA.
6.1.18. [isg ocymenusa onoN3HEBLIX CKIOHOB MCHONbBIYIOT cneunaﬂhﬂﬂﬁ

BHI ApeHaXeld — NPEHAXHBIE IITONMBHY. JlpeHaxkHkie WTONbHY — 3TO pa3HUBHﬂ"
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40CTh TOPH3OHTABLHBIX APEH, KOTOPbIe COOPYXKAIOT Kak 3aKPHITHIM MON3EMHBIM
cngcoﬁom, TaK 4 TpaHIIEHHBIM criocoboM. K yucy Takux ApeH OTHOCATCSH Ape-
y@KHBIE IPOPE3BI, 3aCTCHHBIC OTKOCHBIE H TpyOuaTsie ApeHaxH H APYTHE.
JIpeHaxKHble IIPOPe3bl — OTKPBIThIE TPAHILEH ¢ AEPEBAHHBIM KPEIIEHHEM,
,NONHAEMBIE JIDEHAKHBIM MATEPHAJIOM. YCTPOHCTBO 32CTEHHBIX JApCHaXeH
ppeyCMaTPHBAIOT 32 IIOATIOPHOM CTEHOH MM Ha ONON3HEBOM CKIIOHE.
OTkoCcHBIe JpeHAXU — TpaHuled Manon (oxono 0,5 M) rimybusel, 3amon-

geHHble QHILTPYIOIIMM MaTepHanioM. Takue NpEeHaXH PasMeIlaloT Ha HCKYCCT-

geHHO CIUIAHMPOBaHHBIX CKJIOHAX.

6.2. I'mapou3oaaiug MOAIEMHLIX COOPYKEHHH

6.2.1. B 3aBUCUMOCTH OT HA3HAYEHHA NPUMCHAETCA THAPOU3OJIAIUA Clie-
AYIOLIMX BUAOB: aHTHQUILTPAUMOHHAS, AaHTHKOPPO3UiiHas, TePMETH3HPYIOIIad,
TEIUTOTHIPOU3OJIAIHOHHAS.

AHTHQUIBTPAUMOHHAS T'MAPOH3QJALIUS IIpeJHAa3HaueHa JJis  3allHThI
MEMEHTOB NOA3EMHBIX KOHCTPYKLHMH OT BO3LZCHCTBHSA BpeIHBIX (XUMHHYCCKH
arpeCCHBHBIX ) TIOBEPXHOCTHBIX M MOI3EMHBIX BOM, a Takxe 11 00peObI ¢ dnek-
TPOKOPPO3ULH OT Oy >KAAIOLUUX TOKOB.

[ epMETHIHPYOLIYIO TMAPOM3O0AAIHIO HCIOIB3YOT i OOpLORI ¢ MpOoHH-

KdHHEM BOJ 4Yepez CTBIKOBbIE COCAWHEHU KOHCTPYKLHA NOA3EMHEBIX COOPYXe-

e

HYH.
Temnoruapounsonausa, NOMUMO 3aIUMTH OT BO3AEHCTBHA MOA3EMHBIX BOJ,
BBIIIOJIHSET eme pOoNb TEINIOU3OISIHH.

6.2.2. TTo cniocofy ycTpoMCTBa IHAPOU3ONALHIO [TOAPA3NCIAIOT HA: OKpa-

COYHYI0, HITYKATYPHYIO, OKJIEEUHYIO, JIHTYIO, INIMTOYHYIO, HHBEKIIMOHHYIO, 3a-

ChiltHy0.
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6.2.3. Tlo Buny MaTepHana ruIpOH3ONALMHN PasTHYAIOT: LEMEHTHYIo, 5.
(ansTOBYI0, OHTYMHYIO, NTONHMEPUEMEHTHYIO, NONIMMEPHYIO (M3 MIacTMace .
3MaCTOMEPOB), METAJUIMYECKYIO H AD.

['Mapou30ALHIO NOAPA3ACIAOT TAKOKe N0 INEKTPOH3ONAUMOHHON gy,
JCKHOCTH: Ha HOPMANBHYKO (INEKTPHYECKOE CONPOTHBICHHE H30NHMPOBaHyoj;
KOHCTPYKLMH He HIXe 10* OM M) 1 ycunernuyio (e Hwke 10°OmM).

6.2.4. JIns rROpOU3OAIUKE TOA3EMHEIX COOPYKEHHH NPHMEHSAIOT nep-
BUYHYIO H BTOPHYHYIO 3aIUTY KOHCTPYKLHH.

IlepBHYyHas 3alUTa npeanonaracT yCTPOHCTBO KOHCTPYKUIHYM M3 Mare-
PHAJIOB NOBLIICHHON XHMUYECKOH CTOMKOCTH ¥ BOAOHENPOHHI{AEMOCTH.

B ka4yecTBe NepBUMHOMN 33MMTHI MOA3EMHBIX COOpYXeHMH (Hanbonee 3¢-

(QEeKTHBHOH I MOHONHMTHBIX KOHCTPYKIHH) IPOrpECCHBHBIM ABIACTCH NpH-
MeHeHVe OeToHoB ¢ TpedyeMbiMH TIOKa3aTeiAMM BOAOHECIIPOHMI[AEMOCTH, XH-

MUYECKOH CTOMKOCTH ¥ MOPO3OCTOHKOCTH HAa OCHOBE HMCIIOJIb30BaHHA Pa3iiHy-

HOTO poja YIUIOTHAIOMIHX, IIaCTUPUUMPYIOMMUX, HHIHOUPYIOLIMX U KOMOUHH-

POBaHHRIX H00aBOK.

B arpeccHBHEIX cpeZiax NPpHMEHSIOT O€TOHBI ¢ TTOBLIIEHHLIMHU 3a0UTHBIMA
CBOHCTBaMM ~— MONHMEPLHEMEHTHBIC PACTBOPH, NONUMEPOETOHEL H AP.

B nacrosmee BpeMs pazpaboTansl 6€TOHB HA MAKPOKPEMHE3eMax, Cynep-
[NaCTH(HUKATOpaxX U APYTHX J00aBKax, KOTopsie 00eCHeunBaoT BOJOHEIPOHH-
IfaeMocTh 10 W20,

O(deKTUBHONH NEPBHYHOHN 3aIMATOH, OCOOEHHO B CHIIBHO arpecCHBHbIX
cpenax, ABISIOTCA KOHCTPYKLUOHHBIE NOMMMEPLI (KOMITO3UTHL), 00naxaroume

BO MHOTHX cpefiax 0osiee BBHICOKOH XMMHMYECKOH CTOMKOCTBIO, 4YeM HEpKaBelo-

L[HE CTaNH, ANKOMUHHE, THTAH.

6.2.5. Jlng BTOPHMHON T'YAPOH30NSAIMY KOHCTPYKUHMA OT NOA3eMHBbIX BOA
ClefyeT NPHMEHATH JAKOKpacOuHble, MacTHUHbIE, MPOMATOYHBIE, MITYKATYDP"

Hble, OKJICCYHEIE M JIDYrHe MaTepHaisl, o0NafaouMe CTORKOCTEIO B arpecchs”

HO#t cpeae (Tabn. 6.2).
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Tabnuna 6.2

Tunb! 3aLMTHBIX MOKPbITHH
OETOHHBIX H Xene300eTOHHBIX NOA3EMHBIX KOHCTPYKI[Hit

s " .
Tyl 3allUT- HaumMmeHoBaHUe MATEPHUAJIOB 3aHIUTHBIX I‘IOKpBITHﬁ
gOro IOKpbi- |
THS | _

| 2

| i

butyMHbIe,OuTYMHO-TONMUMEDHBIE (OMTYMHO-JIaTEKCHBIE,
OHTYMHO-HaUpUTHBIE, OUTYMHO-3MI0KCH/IHBIE, BUTYMHO-
[IOMCTHPOJIbHBIE U Ap.)

[TonumeplLieMeHTHEIC ([IEMEHTO-TATEKCHbIEC, LIEMEHTHO-
OxpacOoYHLIN | NOTWBHHUNAUETATHEIC, HEMEHTHO-3IIOKCUAHOAMHU JHBIE, Lie-
¥ MACTHYHBIA | MEHTHO-(QYPWIOBLIE U JIP.)

XUMHYECKH CTOHKHE AAaKOKPACOUBLIE TIOKPBITHS Ha OCHORBE:
~ XJIOPCY AbQHHHAPOBAHHOI'0 NOJIHITUNEHA, TIOKCHIHLIX
CMOJ1 ¥ UX MOAUGMHUKaLMU U Ap.;

- IOKPBITHA HA OCHOBE NMPOAYKTOB NEPepPabOTKH ClAHIER;

- apMHPOBAHHAIE JITAKOKPaCOYHBIE;

- Ha OCHOBe TepMoanactomMepor (51-1"-10, ¥V-30M)
JlaTekcHpie H Ap. | ~
[lemeHTHO-TIECUaHbie C J0oOaBKaMM OHMTYMHBIX 3MVYIIBECHH,
KPEMHUHOPTraHUIECKUX KUIKOCTEU U JP.
[TosmmepuemenTHele ¢ godaBkamu jnatekcos CKC-30,
Hlrykatyp~- | CKC-65I'Tl u gp., MeTunMeTakpriarxioponpesa MX-30
HBIN CTeknoLeMeHTHbIE (HeTKAHOE CTEKIIOBOIOKHO)

| LlemeHTHO-TIECYaHOE NOKPHITHE - TOPKPET

ITHeemoBabprI3r (Ha ocHose xnest BIIK u ap.) |
| AcanbToBEIE (TOPAYHE U XONOAHbBIE) TTOKPHITHSA HA OCHORBE
[OJIMMEDPHBIX KOMIO3NIMHA (3TOKCHAHBIE, NTaTeKCHBIE H

14p.) .
Oieeynslit | buryMHO-pyJIOHHBIE (THAPONW30I, H30IINACT, H303JIACT, U30-
dnexc, GoNLroH30,CTEKNOpYOepOr T, apMoOHTIN K AD.)

Homustunex npodHnupoBaHHBIN

-

[lonunsobyTnaeH o
Ilerponarym
Moauduiuposanubiil OuTyM

Hpomurou- | Acdanst neacdansTu3aiuu (KPEeKMHr-0CTaTKH)

HbI}{ [Honumepsb! (CTUPON-MOHOMED, METHIIMETaKpUiaT, CTHpPOI,
HH3KOMOAEKYJISIPHBIN MOJMAITUNIEH U P )
KpeMuuHoprannyeckue coeIHeHu

- ITNOKCUAHBIE CMOJIEL

r— S

Juroix AcdanbToBble, GUTYMHO-IIOJINMEPHBIE W AP.
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| 1 ‘ 2 T
[TonuMepHbie MIEHKK U NHCTHI (IONHCTHPONA, NMONHATH e, ]
MoHTupye- | Ha, NOJMBUHHIXJIOPHAA, NOMHMMETHIMETAKPHIATA, Mony.
MBI aMiia, MOJUIpOIUACHa U Ap.)

[TnuTel meHomnnacTos
| MeTtaTH4€CKHE IUCTEI

3achiNHOH I 'uapo¢dobHsIe KBapLEBbie NECKH MIIHA 3016l YHOCA e
BeHTOHHTOBEIE [TIHHHI

[leMEHTHO-ITHHUCTRIE ¥ IEMEHTHO-JIATEKCHLIE CYCNEH 31y
Mubekuuon- | IMyIbCcHH B3 OUTYMOB
HbIH CHiBKaT HaTpus (OKHAKOE CTEKIIO)

Xuzaxue nonumepn (Kapbamupnsie, denondopmannierys-
Hble, dypaHoBBIE CMOIbI K Ap.)

-

_—

Bribop MaTepuana ruipOM3OIAIHMA U TCXHONOTHHK €€ YCTPORCTRA i 3a-
LMTH COOPYIKEHHUS OonpeenseTcs ClIeayOUMH (PaKTOpaMH:

- TUAPOCTATHYECKUM JaBJICHUEM BOJIKI;

- JOMYCTHMOH BHaXHOCThio nomemedni mo CHull 1I-3-79%;

- TPEIMHOBATOCThIO U30NUPYEMBIX KOHCTPYKUHH,

- arpeccusrocTbio cpelnt no CHull 2.03.11-85, CT CDOB 2440-80;

- KOHCTPYKTHBHBIM THITOM COODY KE€HHS, MCXAHHYECKUMH U TEMIIepaTyp-

HBIMH BO3JeHCTBUAMH H JIp.

PexoMeHngyeMble THIBI 32UMTHBIX MOKPLITHH B 33BUCHMOCTH OT BHJIQ
NOA3EMHBIX COOPYXXEHHUH nIpuBeieHbl B Ta0I. 6.3.

6.2.6. B MaccoBOM CTpOMTENLCTBEE Haubonee pacpoCTpaHeHsl OKpacod-
Has, oKJieeytiad ¥ MITyKaTypHas ruapousonsiun. [IpuMeHeHne oxneeqHod il
POM3OJISLMH LenecoobpasHo B CIyuasx, Korjfia HCIONb30BaHUe OKpacoyHOH H
IOTYKaTYPHOH THIAPOHM3OIAIMH HE 00ECHeYyHBarOT BOJAOHEIPOHWHAEMOCTh 0
OpYXEHHH.

OxneevHy10 THAPOUIOIBILHIO YCTParBalOT U3 PYJIOHHEIX, reHo4YHbIX H
NHCTOBBIX MaTepuanoB. OHa MOXKET ObITh M3 GHTYMHBIX PYJIOHHBIX MaTepHailos

M W3 JTACTOBBIX NOJTHMEPHBIX MaTepuaoB (He HMEIOT B cocTaBe GUTYMOB M ACT

TEH).
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Tabnuia 6.3
PexoMeHayeMbie THITBI 3aLLUMTHBIX MTOKPBITHH
B 3aBHCHMOCTH OT BHZA ITOA3EMHLIX COOPYXEHUH

Bujpl NOA~ v 3aliMTHOT O MTOKPAITUS

3eMHBIX KOH- Oxpa- | LlIry- | Oxne- | JIn- | IIpo- | MHBEK- | 3a- | Mow-

CTPYKILHi CO4Y- | Karyp~ | eyHas | Tasw | MUTO- | LIUOH- csin- | THPY-

Has Has qyyasn Has Hasg | eman
|

1 1

(KoHCTPYKLIHH, + + | - - +
orpyXaeMEl€ B l

rpyHT (CBaY,
ONYCKHBIE KO-

oAbl KECCO-

51) : . 1
JarnyOieHHble | + + + 4+ + _ |+ +
COOPYXEHHH,
803BOAHMBIC
OTKPLITBIM CIIO-
coOOM | | o
Crensl noapa- + + + + + ] + + +
0B, KaHANOB,

pe3CpPBYapoB
(cOopHbIE) q
MoHORHTHEIE + + + 4+ . . + -
GYHLAMCHTHI, |
NOJBwiIbl, KaHa-
fbl, pe3eDBYAPSHI
[ubkue 35eMeH- - |- + - - . -
Tl COOPYKEHUH
(conpaxeHuA, | 1 |
fedpopManmon-
HEIE MIBBI ¥ JP.) |
HpumMegarne: 3Hak "+" o3navaeT pexoMeHTyeMBIi Ui BLITONHEHHS TUN 3AIMHThl, 3HAK
"." o3nagaer HE  PEKOMEHIYEMBIH I10 yCHAOBHAM [IPOM3BOICTRA |

i

[Ipu oxneeyHol rHAPOH30NALMHM JOJDKHA ObiTh obecnedeHa CINOIHOCTE
RIMUTHI 10 BCEMY NEpUMETPY COOPYXEHUS, BKII0UAs BEPTHKAJIbLHBIE 3/IEMENThI
Hnogowy. ITpu UCHIONL30BAHUHK OKJI€EUHON TMAPOM3O0NALIMY, BLIIONHBIEMOH U3
PYIOHHBIX MaTepHanoB, HEOOXOAHMMO rapaHTHPOBaTh €€ COXPaHHOCTh (0T Me-
XHM4eckuX BO3ACHCTBUIL) 3AlLMTHOI NPUXUMHOM CTEHKOH. [Is1 yCTPOHMCTBa
"PHXUMHON CTEHKH MCIONB3YIOT KPACHBIA KUPIHY, Kene306eToHHYI0 060HRMY

HTiockue acHecToLeMeHTHbIE JIKCTH Ha OGUTYMHOM MacTHKe.
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6.2.7. KoHCTpyKTHBHEIE PELUCHHA OKJICCYHOH H OKPacCOYHOH FMAPOu3g,,

IIHK B 3aBHCHMOCTH OT KaTErOpHH CYXOCTH NOMEINECHUH H TpeIuHHOBaTQCTH

(CHull 52-01-2003) nzonupyeMbIX KOHCTPYKEIUHM NMpUBEACHN! B Ta0.1.6.4.

Tabnuua 6.4
] Kareropus cyxocm ncmcmeﬂﬂa T~
Buxn I YE [
rHAPOH3OAALHH FEynna -[Pemnnocmﬁxocm H30/H eMHx KOHC wE
O [m[1 ] o ] [ 1 i T
a o Hanﬁp mmemnm BOJI, M / XOJIMIECTBO CJIOEB I'H,IIPOH:;{)]U[HHH
OxecyHas |
- Tlo/ma3THICH MHCTOROH 30/1 30/1 *
(2 MM)
‘ IlonmuBHHIIX TOPHAHBIA To xe To xe *
ILIaCTHKAT I N | | B
| Oxpacoynas j | ]
PHTYMHO-HUTPHTORAS * 15/4 { * 20/4 20/4
BnOKCHAHO-ErTeBas * 3/3 | * 30/2 x
Onoxcuno-$ypanonas 30/2 * 30/2 *
D THHONEBO-JIATEKCHAA 10/2 * 10/2 10/2
20/3 20/2,5 10/2 |
30/3,5 i 30/3 30/3,5
. npmeHeHHe He HenecoobpasHo

6.2.8. Ilpy npUMeHeHMH MTYKATyPHOH I'HAPON3OIAIIMH UCTIONB3YIOT Op-
raHMIECKHE ¥ HeopranM4decKue BoKyume. Ha ocHOBE HEeOpranwyecKuxX BsXY-
IHMX MCTIONBE3YIOTCE LIEMEHTHO-IecHaHbie HOKpeITHa. B BX cocTaB BXOAST Y-
noTHMONME f0o6anKH, CrocoOCTRYIOMNE BOJOHENPOHAIIAEMOCTH KOHCTPY KIIHH.

Ing mTYyKaTypHOH THAPOH3ONAMY, HAHOCHMON METONOM TOPKpPETHPOB3-
HYs, 1enecoo0paszHo NPUMEHATH Pa3zANdHbIe BUAB PACIIMPMIOMIMXCS U HANPA-
FARIMXCE [[EMEHTOB B 3aBUCHMOCTH OT BEIMYMHBI HAlopa MOA3eMHBIX BOA
(1adn.6.3).

6.2.9.OnuuM U3 HaubGonee HafeXHBIX CrocoBOB 3aillMThl B CHABHO arpee
CHBHbIX CPEJiax SBIAETCH HaHeceHHe GeCIOBHBIX 3MACTHYHBIX TOKpHITHA (378
CTOMEPOB). B 3aBHCHMOCTH OT HCIIONB3YEMOrO MaTEPUANa ITH THIOKpBITHA MOTYT

NMPUMEHATHECHE HA OCHOBC KaY4YYKOB, T'YMMHpPOBOYHOI'0O COCTaBa THIIA HaHpUTS

BOJHOM OHUCIIEPCHH JIATEKCa.
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JInacTOMEPaMU MOXHO 3al{MINATH KaK OeTOoH, TaK U cTalk. HaHOCAT MX KaK

; MACTHKH KHCTBIO, BAJMKOM, PACTIBLTMTENEM., Tonmunra nNOKpLITHH CocTaBNseT

1.3 MM.
Tabnuua 6.5
~ Hanop J Buz ueMeHTa s top- | KonuvecTBo cnoes/ToMmu-
| ioA3eMHBIX BOA, M KpeT- HTYKaTYPKH Ha THAPOH3OJLALIMH, MM
OrcyrcrByer | llopmiaHmueMeHT | 2/20-25
Jo3m To xe i 3/25-30
~ Jo20Mm Paciwupsiromuitcs (PITLY) |
Hanpsararommiica (HL) 3/20G-25
{ AKTUBHBIH TOpKpeT (AT) |
 Jlo60M Kommounueii iemMest- | 3/16-20
HeIM pacTeop (LIKP) _

6.2.10. IlponuroyHada ruapou30nauus of0nazaeT pAAOM MPEHMYILECTB:
IpOCTOTAa HaHECeHUs, OONbINON CPOK CmykObl, 0becnederHe BRICOKOH MIOTHO-
(T M HEIPOHUIIAEMOCTH TIOBEPXHOCTHOTO cltos OetoHa. OHa MOXeT IpuMe-
HATBCH B CHJIBHO arpPeCCMBHBIX Ma30BBbiX M XXKMIKKMX cpenax. [mybuna nponntka
MokeT pocturath 1-20 MM (B 3aBOACKMX YCIOBHAX OTHACNBHEIC KOHCTPYKIHH
MOXHO OPOMHTHIBATH Ha BCIO THYOHHY ).

[IponuToYHEIM MaTepHaIoM SBAAKOTCH NPOAYKTHI He@renepepabotTku, a
TaioKe nonuMepbi. IIponuTKy Xkene300eTOHHEIX KOHCTPYKUHH nenecoodbpasHo
BRUIOJTHATE NPY NOBBIMIEHHOW TEMIIEPAType DAz IMYHBIMH TIONKMMEpaMH (Xiop-
BUHHIIOM, XJIOPCTHPOIOM, BHHI//IEHXTIOPHAOM H Ap.).

6.2.11. T'unpodobuzauus sBnsercs OAHOW U3 pa3HOBH/IHOCTEH IPOMNHM-
TOYHON H30NAUMH )14 3aiEThl OeToHa, KUPNYa B acOeCTOLIEMEHTA.

JlakoKpaCOUHBIE TOKPBITUA, HaHeCCHHbIE Ha IOBEPXHOCTH, TNpEABApPH-
BnHo obpaboranuyro rugpododusHpyonyiMu cocTasamu, uMeroT Ha 20-30%

bonb 1nsm CPOK CITyKObI, 10 CPaBHEHHIO C OOBIYHOH TAKOKpaco4HOH 3alLUTOH.
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Jiis ruapododusauny HCHONE3YIOT KPEMHRHOPraHUMECKHE XUAKocTy, K
OCHOBe MeTHAcHnrkoHaTa Hatpus ['KOK-11, monuruapocunokcana I'K)K.g4 "
aTHIICHAHKOHaTa Hatpua [ KOK-10, a Taioke sMynpcud tuna K3-119.

6.2.12. I'uapoN30MALHOHHYIO 3aUUTY ¢ MCNOAL30BAHHEM 6BHT0HHTQBBD(
FHH OPHMEHAIOT B BU/E PYUOHHBIX OCHTOHHTOBBIX MaTepHANOB, NOMyYeHyy,,
NyTeM HaHEeCEHUS CNos OEHTOHUTOBOM TMUHLI B KOmH4ecTBe 4,5 kM ua MHey

crienuansHo 00paboTaHHOTO NONMITHICHA IHHPRHOH 1,2 M.
KoMOHHHpOBAHHBIE 'MAPOH3ONALMOHHEIE MaTepHansl H3 OCHTOHuTa 4
KaydyKa MofyqaloTca NpH HaHeCEHHH HX CMeCH Ha CNOH aHTHaAre3uBa (mmony.
3THNEH, BomcHas bymara).
['eocurTeTHYeCKHE ODCHTOHMTOBBIE MAThI COCTOAT M3 MOMOTEH (HanpuMep,

IPONIICHOBLHIX ), MEXAY KOTOPHIMH PaCIIONOXEHBI TPaHYJIbl WM NOPOIOK Gey-
TOHHMTA. bEeHTOHMTOBLIE MAaThl BBITOMHAIOTCH TOMIHHON 4,5-10 MM; HX Macca
cocTaniser 4,5-9 xr/Mm”.

BeHTOHHTOBBIE MaThl MPHMEHSIOT U TMAPOU3OMILMK PyHAAMEHTHLIX
[UTHT, NOA3EMHBIX 4YacTed 37aHuif H COOPYXEHHMH, IIPH YCTPOMCTBE IIPOTHBO-
$UNETPAlBOHHLIX 3a8ec ¥ Ap. OnHocnolifnoe NOKpPHTHE 3 OCHTORUTORBIX Ma-
TEePHANOB BREIACP)KUBACT MHAPOCTATHYECKOE AaByieHre CcTosiba Boasl 10 10 M.

6.2.13. JluTy10 rHAPON3ONAIMIO DPAMEHSIOT AJiS 3allOJIHEHHSA HICJEH H
HIBOB IIOA3EMHBIX CTPOHTENBHBIX KOHCTPYKUHH. 1A 9TOH Hemu HCMONB3Y0T
ropsaHi OuTYM, nek, achanbToBBlt pacTBOp (achansTobeToH), a TaKke pas-
JIMYHOTO POAA repMeTUKH (repMeTU3UpYIONHe MACcTUKKY) ¥ NpoduibHsie 3a-
CTUYHBIC 3JEMEHTHI. 1IpOQUIbHBEIC 31eMERTHI BBINOJMHAIOT U3 ILUIACTHKOBBIX
MacC MM ITOJIOCOBOH fUIEHKH CTEKJIOIUIACTHMKOB K HPOIIMTAHHBIX He@TAHBMH
OHTYMaMH pYJIOHHEIX MaTEpHAJIOB.

6.2.14. B kauecTBe MOHTHUPYEMOU JMUCTOBOH T'HMAPON3ONALMH ITPHMEHAIOT
MeTajUIH4eckue (CTaNbHbIe) WM MONHMEPHEIE CHHTETHYECKHUE NHCThI, KOTOPHIC

3aKPEIIIIOT Ha KOHCTPYKIMH (METANIHYECKYIO THAPOH30NAUHIO B CBA3H © €€

BLICOKOH CTOMMOCTBIO TPHMEHSIOT B HCKJHOUYHTENBHBIX CIYYanx).
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Jing MeTINIHYECKOH MHAPOH3ONAIMH MPHMEHAIOT INCTOBYIO CTalb KNac-
. BCT3 HNM HU3KOJETMPOBAHHYIO CcTanb Mapok 14172, 12I'C u 16I°C. Crans-
qpie TMCTBI B TIpONiecce SKCITyaTalnH A0KHb NOABEPraThCs MEPHONUIECKOMY
(CBUACTENBECTBOBAHHIO JUISL KOHTPOJIR UX KOPPO3HOHHON YCTOHYHUBOCTH.

Jing NOBBIIIEHUA KOPPO3ZHOHHOM CTOHKOCTH H JOJTOBEYHOCTH CTallH
gpUMEHAIOT JIAKOKPACOYHBIE [IOKPBITHA, HANBIIEHHE METALTHYECKHX ITOKPBHITHH
J1d HCIIOJIB3YIOT METATH3aMOHHO-IaKOKPACOYHEIE TIOKPHITHS.

B KayecTBe MOHTHPYEMOH NOJIKMEPHON rdApOU30AIIIMH NTPUMECHAIOT T10-
MepOeTOHHEIE H IOJIMMEpPCHITHKATHRIE NMWTHL. [lomumepHble, pyJIOHHBIE H
TMCTOBBIC MAaTePHAIBl COSUHAIOT CBAPKOH.

6.2.15. B xauecrse MOHTHUPYEMOH THJApPOH3OIAIUH B CHJIBHO arpeCCHB-
HBIX CpeAax NPH 3aHIUTe 3NEMEHTOB 3JaHUH H COOPYXEHUH U TEXHCJIOTHYECKO-
ro 00OpynOBaHHUA IPUMEHAIOT QPyTEpOBKY (OOMHIOBKY ) WTYHYHBIMH XHMHYECKH
CTONKMMH MaTeprnajaMy, KOTopasi HECMOTPA Ha TaKue HEAOCTATKH, KaK MHOIO-
JETBHOCTD, MATEPHANOEMKOCTh M 3HAYMTEJIBHBIe rabapurThl, XapakTepU3yeTrcs
BRICOKOH HEIEXKHOCTBIO.

6.2.16. 3achliHad r'yApoM30IsIiIMA — croco0 3auuThl HOA3EMHBIX CTPOU-
TEALHBIX KOHCTPYKLMM OT YBIOKHEHHUA, OCHOBAHHBIA HA MCMOJB30BAHHH CIO-
coboB rumpodoOu3aMU. 3achinHas THAPOH3OAALMA COCTONT M3 YaCTHI] IIeCKa
HIi 307161 yHOCA [ POC, KOTOpBIe NOKPHIBAIOT TORYAHIICH IIIIEHKOH [TOBEPXHO-
(THO-aKTMBHOIO BEeHIECTBA M 3aChINAIOT B UMM TOJNMMHOM Mo 250 MM BOKpYT
NON3CMHBIX KOHCTPYKUHH.

0.2.17. VIlHpeKUKOHHAs TUIPOUICAAIINSA, HCHONAb3yeMas AJisf MMOBBILIEHUA
BOJOHENPOHUIIAEMOCTH KOHCTPYKIIMH, BKIIOYACT METOAbl CHIHKATH3alHH, Lie-
MEHTalMK, CMOTH3ALAH ¥ OUTYMU3ALMM.

LleMeHnTanusa ucnonn3lyerca AN yYCTPaHeHUs TPEUH H IIyCTOT B KOHCT-
PYKiusx npu Bogonornomenuy cseiwe 0,05 n1/mMun Ha | M> ckBaxcuHbl. Harhe-

laHHe pacTBOPOB NPOM3BOAMTCA 4epe3 WINYPhl H CKBaXUHBI, NpoOypeHHbie B

Tele KoucTpyKLUH.
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6.2.18. B cBfi3H ¢ OrpaHNYEHHBIM CPOKOM CJIyXOH! FUAPOM3ONALIMOH k1,
MOKPBITUH M MX HW3KOH PEeMOHTONPUIOAHOCTHIO HEOOXOAVUMO TOBBINATE 1
ACXKHOCTP 3alHThl KOHCTPYKIHMH OT NOA3EMHbIX BOJI 33 CYET NMPHMEHEHUA Ko),.
OMHHPOBaHHBIX METOROB: JPEHHPOBAHHA BOJbl, YCTPOHCTBA 3ALIMTHEIX Tenjq.
H3ONALMOHHBIX IKPAHOB, BHYTPCHHEH OKpPAcOUHOH WIH OKNEEHYHOU THApousq.

JALKH, YCHICHHOH MYAPOH30IALHH LIBOB K COMPSOKEHHUH KOHCTPYKUMIA, HHpey..

THPOBAKMS B TPYHT 3AKPETUIIONMX PACTBOPOB AN YMEHBIICHHA MX BOZONpo-

HHL2EMOCTH H Ap.

IIpsMepoM KOMILICKCHOTO MOAXOAA VIS 00eCcOeuCHHs BBHICOKOH HANCKHOCTH THipo-
H30JUIIHH CO CTPAXOBOYHBIM JAPDCHAKHLIM CIOCM SABJIACTCA KOHCTPYKIHAS THAPOM3ONAUUH ¢
HCHGNIB30OBARHEM T'COCHHTCTHKOB B MOA3IEMHOM MPOCTPAHCTBE MHOTOQYRKIMOHANLHOMN
romiuiekca “Llapes Can"” (r. Mockaa).

i y3na coupsoKkeHus TpaHIreNHON CTEHB! ¢ MPOMe)XYTOYHbIM MEpeKpPLITHEM KOHCT-
PVKIHES MEApOU3ONAIHH NpYBeieHa Ha puc. 6.9,

"B oporBonsBa BKIKOYALT:

~ HapY>KHBIH NMOAKIANOYHEIN CIIOH IreOTeKCTWIN Letex NMOALCKOro MpPOH3BOICTBA TOA-
MMHON 5 MM H MIIOTHOCTEIO 800 r/M’, BIIIOIMMiCA TaloKe BHEUTHUM GHIIETPOM;

- rugponsonsuKio VFPE- reoMeMOpady H3 BBRICOKORNACTHYHOIO CBETOCTAbMIH3HPO-
BaHOIO [OMUITHREHA TOMMKHON 2 MM (I'epManys), CTRIKH II00THA KOTOPOH CBapyBAaOTCR
KOHTAKTHO-TCHNOBEIM M 3KCTPYIEBHEM cnocobom u nojseprarores #a 100% asroMatdid-
POBAHHOMY KOHTPOIIO KAYECTBA BEINONHEHHA;

- noTHNCHOBYIO ceTky HF-20 TENSAR(Aurins) Tonnuro# 6.2 MM, obpa3ylomyio
BHY TPEHHHH NpEHAKHBIN CHOH H CYXAULYIO TaKXe 3alHHTOH THAPON30JLIIIHH,

- 3AMATHLBIA CJIOH HETKAHOrO AMIONPODHBHONO NOAOTHA OTEISCTBEHHOIO TIPOR3BOACTBA
TOMIHHOMN 4 MM ¥ NOTHOCTBIO S50 I/M?, ABIEOIMICA TAIOKE 3AMHTHBIM bUTETPOM;

- 3AIIHTHLIA CJI0H OORYHON HONM3THIECHOBOH MJIEHKY OTEYECTBEHHOrO [IPOH3BONCTBA
TonumHoi 0,16 MM, NMpenATCTBYIOMMI TPOTNHTKE CTPAXOBOYHOTO JPCHAXHOTO CIOS M BHYT®
PEHHETO PHMLTPA UEMEHTHBIM MOOKOM TpH BO3BCACHHM MOHONHTHBIX NPHKUMHBIX CTEH, d

TAIOKE 3AMUTHCTO CJI04 THAPOM3O/IALME ITOA PYHIAMERTHOH (UIHTOH.
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Puc. 6.9. Y3en conpsokeHNs rupoH30/ALMHA TPaHIIEHHOHR CTEHBI C TIPO-
MEXYTOYHBIM HEPEKPHITHEM, BO3BOAMMBIM IO CXeMe «CBepXy-BHH3» (MHoro-

gyBxunoHanbHel KoMiuiexe «Llapes cagy, r. Mockga)
[ - TpaHielnad creHa; 2- cioit moaxiafouHoro reorexctuna Letex: 3- GSE VFPE-
fPoMeMOpana; 4- npenaxHan cetka HF20 TENSAR; 5- 3aiuTHBIH CJOH U3 CHHTCTHYECKOTO
BeTKakoro HIIoNPOOHBHOIO NONOTHA, O- NOAMITHICHOBAA IUICHKA, 7- MOHOMHTHAS XKeje3o-
Oeronnas mra [EPSKPLITHA; 8- dNIeMEHTRl ycunenua apeHaxkuoil ceTku HF20 TENSAR;
J- bapryk ycunenus ruzipousonaunkd GSE V FPE-reomemOpana Tomuuuoit 2 mm; 10- Boi-
MBHHBAIOIIMH CTOH HEMEHTHO-IECYAHOI0 pacTBopa; |1- MoHonuTHas >xeneloGeToHHaA

"PxuMuan cTena; 12- KOHCTPYKLMA NONa
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6.3. OcHoBHbBIE NPRERKMNLI NPOEKTHPOBAHHSN 32 IIHTL]
NOJA3EMHLIX COOPYKEHHR OT MOA3EMHLIX BOJ

6.3.1. 3aumTa NON3EMHBIX COOPYXEHUH OT MOA3CMHBIX BOA B 3aBHCHMq.
CTH OT MX Ha3HAYCHHZ M TEXHOJOTHH IIPOM3BOACTBA paboT mo X YCTpoiicrpy
MOXeT BKJIIO4aTh. BOLOTNOHWKCHHE, IRAPOH30NALMIO, CHCLMANBHBIE COOpyKe.
HUA (KCTEHa B TPYHTE», CTEeHB! M3 OypoHaOHBHEIX, OypoceKyluHxcs , 6ypocye.
CHTENBHLIX H IPYTHX CBalf, IMMYHTOBLIE OIPRXICHUA), NPOTHBODHILTPAMORN-
HBI€ 3aBCCHl M I'PYHTOBBIE JKpaHbi, DETOHBl C NOBBILICHAOH BOAOHEIIPOHUI]ae.-
MOCTBIO, VKPEIUICHHE TPYHTOB (IEMEHTAIMIO, XUMHUECKOEe 3aKPEIUICHNUE, 3aMo-
paXXuBaHue).

6.3.2. BpiOop, pacuder U MOPOECKTHPOBAHUE BOAO3AUIUTHL COOPYKEHUSA
JOJDKHB! BBITIOJIHATHCH C YHETOM UH)XEHEPHO-TE€ONOTHYECKHX, THIPOreONorHye-
CKHX H JKOJNIOI'HYECKUX YCHOBHM TEPPUTOPHH, YPOBH OTBETCTBEHHOCTH H KOH-

CTPYKTHBHBIX OCODEHHOCTEH COOpYXEHUS, COCTOSHHA OKPYKAKOWIUX 3kaHui,

IKOJOTNYECKHX TpeboBaHUM.

6.3.3. CnocoObl BONO3AHATHL AODKHBLI HA3HAYATHCH TAKKE B 3aBMCHMO-

CTH OT CIEXYIOLMX YCIIOBHHM:
~ KaTEIrOpHH COOPYXKEHUS 110 CTENeHH CYXOCTH,

- THAPOCTATHYECKOIO Hamopa nog3eMHBIX BOJ Ha ypOBHe nojia Hanbolee

3arYONCHHOIO IOMEIUICHUS;
- aIrPECCABHOCTH NOIBEMHEBIX BOJ U [PYHTOR;
- TPEUIMHOBATOCTU KOHCTPYKIIHHA;

- TEXHOJOIHYHOCTH NpoM3BoACTBa paboT ¥ HaBeCEHUMd TMAPOM3OJIALHH

IIPH PaBIMYHEBIX TEMIIEpaTypax;
- CTOUMOCTH ¥ JePHUUHUTHOCTH MaTEPHAJIOB.

6.3.4. Cnocobrl BOZO3aIUUTH! IPU NPOCKTHPOBAHMM KOHKPETHBIX MOA”

3€MHBIX COOpYXeHHH (BKIIIO4as pa3anyHble KOMOMHRPOBAaHHEIE METOMB! 1 TX
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4OJIOTHH) ROIKHEL OOBENMHATECA €MHBIM MPOEKTHLIM peilieHueM ¢ obecrievye-

gHEM B3aHMOCBA3HN MCXKAY OTACIBHBIMH MCTOOAMH.

CmpoumensHoe 6000n0HUICERUE
6.3.5. IlpuMmeHeHHe B NPOEKTE BOAOMNOHMWIXEHHUS AOJDKHO pellaTh Clie-
gyIOILIHE 3aNaTM:
- MPEeAOTBpPAIUCHNE NMOCTYIUICHHS TOA3CMHBLIX BOA B NOA3CMHBIC BHPa-
§OTKH: KOTNOBAHBI, TPAHIIEH, LIITOILHH H IP.;
- NIpeRyNpeXaeHHe IIPOPEHIBOB IIO/3€MHBIX BOA HIH BLITOPpa BOIOYIIOp-
HEIX CNOEB I'PYHTA B JHHUIIEC KOTIOBZHOB B Ciy4asixX HaIW4us B BOJAOBMEIIAIO-

IMX MPYHTaX HAIIOPHLIX BOJOHOCHBIX NOPU3IOHTOB,;

- MpeROTBpallleHHe HeONaronpusITHOrO H3MEHEHHS IPHPOAHBLIX THAPO-
N€ONOTHYECKMX YCIOBHH M CBOUCTB I'PYHTOB ¥ Pa3sBUTHA ONACHBIX IPOIECCOB B
[PYHTOBOCH TOJIIIIE;

- Opra’u3alifio OTBOJAA MOBEPXHOCTHHIX U KalITUPOBAHHEBIX BOX K MECTaM
¢bpoca;

- obecriedeHre CTaOMIBPHOCTH 3KOJNIOIHYECKUX YCIOBHU OKPYXaroilei
Cpeipl ¢ COXpaHEeHHeM BOLHOTO DalaHca Ha y9aCcTKe CTPOUTENLCTBA;

- obecrieyenre TEXHHKH OE30MaCHOCTH BBIIOIHAEMBIX paboT.

6.3.6. IIpu npoeKTUPOBAHHU BOJONIOHWKEHMNA NOKHB] OBITH MpeNyCMOT-
PEHBI MEPOTIPAATHS IIPOTHB HAPYILECHUS TTPHPOIHEIX CBOHCTB MPYHTOB, IO npe-
AOTBPAIEHNIO HENOMYCTAMBIX OCaJ 0K OCHOBAaHHUN ONM3PACIIONOXKEHHBIX 3lIa-
HAH ¥ coopyXeHMM u gedopMalidid UX KOHCTPYKLME B pe3yiIbTaTe CHHXKEHHA
YPOBHS HOA3EMHBIX BOJ.

6.3.7. Beibop crnocoboB BONOMIOHMKEHHS JOJDKEH YUYHUTHIBATh KOHCTPYK-
TUBHBIC OCODEHHOCTH K Ppa3MeEphbl COOPYKEHHMA, OCOOCHHOCTH €ro YIOJ3€MHOM
JaCTH, UH)KEHEPHO-TEOJIOTHYECKHE M THAPOTEONOTHYECKHE YCIIOBUS, Pa3MEpPBI
OCyuraemoii mioiagu, ocODEHHOCTH IPOU3BOACTBAa ODIIECTPOUTENBHBIX paboT

8 3aMmEaeMoM KOTJIOBaHE, BO3MOXHEIE H3MEHEHMS (U3HKO-MeXaHHYeCKUX
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CBOWCTB IPYHTOB OCHOBaHMsA Oyayliero coopymxeHus, NPOTHO3 BIHAHHUA Boyq,
NOHIDKEHHsI Ha OCAJIKH OKPYXAIOUIEH TEPPHTOPHH, IPOAOMKUTEIBHOCTL patq,
H Ip.

6.3.8. B 3aBMCHMOCTH OT rHAPOTr€OIOrHYECKUX YCJIOBHH, CNERyeT pac.
CM@TPETh BO3MOXHOCTE KOMOHHHPOBAHHONO HCMONL30BAHUA PASHBIX CHOCO6oy
BOJZOMOHMKEHHS, COCOBCTRYIONIEro NOBLILEHHIO 3QPEKTUBHOCTH HX NpHMme.
HEHUA, B TOM 4YHMCle: BOJIOOTIHBA, ApEHAXa, HTNMOPHIALTPOB (JIETKHX H 3xkex-
TOPHBIX), BOAOTIOHH3HUTENBHEIX CKBaXHH (BEPTHKWILHBIX, TOPH3OHTAILHbIX,
CKBO3HEIX, JIYYEBBIX ), SJIEKTPOOCMOCA.

6.3.9. BogonoHusuTeNbHble PabOTHl AOIKHEL OBITH B3aUMOYBA3AHLI ¢
ICMIIMHBIMM ¥ APYTHMM CTPOUTENLHEIME paboTaMy B 30HE JEHCTBAN BOJONOHK-
3UTEJILHBIX CHCTEM [10 CPOKAM H TEXHONOTHH NMPOU3BOACTBEHHBIX IPOLIECCOR, 2
TAIOKE N0 YCAOBHAM PasMEnICHUS TEXHHYECKHX CPEACTB.

Bce crpoutensHble paboTsl, KOTOPHIE BeNyTCH ¢ NMPUMEHEHHEM ROAONO-
HEDKECHMS, OJDKHEI BBIMOJHATECA 0€3 NepephlBOB X B MEHAMAJIBHEIC CPOKH.

6.3.10. Crocob OTKpRITOrO BOJOOTNMBA ABAAETCA Haubonee NMPOCTHIM M
HCIHEeBRIM, He TpeOyoUM cnenuaibHoro obopynopanun. OaHaKo NMPUMCHEHHE
ero OrpaHHYNBACTCS B CIIyJae HEBO3MOXHOCTH NPEIOXpPaHEHUs OT HapyIUCHHA
CBOMCTB I'PYHTOB B OTKOCAaX M B OCHOBAHUM KOTIOBaHa, HEBO3MOXHOCTH obec-
nedeHus HeoOXOLUMOro MNOHMIDKeHHS YPOBHA IMOA3EMHBIX BOJ, IPHMEHEHHA
3(eKTHBHBIX METOAOB 3eMJISHbBIX M CTPOHTEABHBIX pabor.

6.3.11. UrnoduneTpoBeiil criocod cineayer NpHMEHATh B HECIOMCTBHIX
IPyHTax, HMEIOWMX KoddgduuueHTs dunpTpauuy ot 1 go 50 M/cyT. ¢ ok
30BaHHE€M YCTAHOBOK THna JIMY, nossongiomyx HOCTHYE HOHMHKEHHS YypPOBHA
[10/I3eMHBIX BOJ ONHOH CTYNEHBIO HAa IMyOUHY A0 4-5 M OT OCH Bacoca.

HrinodunbTpoBbli croco® Npu BaKyyYMHOM BONONOHUXXKEHMH CAeRYeT
NPUMEHATH B cabONpOHUNAEMbIX IPYHTAX ¢ Ko3dduimenToM GpunbTpauy 01

0,1 no 2 m/cyrt. [lpy npuMesHeHUK YCTAHOBOK BAKYYMHOIO BOJOHOHKKCHHA TH
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1a YBB H urnodunstpor ¢ o6chinko# Bo3MoXHas riIyOHHa MOHHXEHHA YPOB-
g TPYHTOBBIX BOJ cocTaBnder 6-7 M.

[Tpu HeoOxoaumoit rnyOuHe BoponoHuxeHus a0 10-12 M cnexyer npu-
MEHATE DIKEKTOPHBIE HITOMUNBTPE! ¢ OOCHITIKOK.

6.3.12. OneKTpooCMOTHYECKHH cnocol clexyeT npuMeHATh B cnabomnpo-
gALAEMBIX TPYHTaX ¢ K03dduimentams punprparun Meree 0,1 m/cyr. Cnocob
MOXET ObITH IPHMEHEH I He3aCOJCHHEIX TPYHTOB IpH [IMPHHE KOTJIOBaHA J0
40 M.

6.3.13. BogonouMsurensHble CKBKUHAI HPUMEHSIOT NPH ryOOKOM HO-

HIDKEHHH YPOBHA ION3EMHBIX BOJ WM JUIS CHATHS HAOpa NOM3EMHBIX BOJ
B IpyHTaXx ¢ Kosdphunmenrom punsTpannu donee 2 M/cyT.

6.3.14. Jlng npenoTBpamieHus OCAAKH OKPYXAIOLIEH TEPPUTOPHH BCIIEH-
CTBHE BO3MOXHOTO BBIHOCA MEJIKHX YACTHI MPYHTa MPH OTKAYKE BOJABI ClENYyET
ApH YCTaHOBKe GWILTPOB B NPEABApPHICILHO NPOOYpPEHHBIE CKBAXHHEL B JHC-
IePCHBIX TPYHTAX BOKPYI QUILTPOBOM YacTH CKBaXHHB! YCTpPauBaTh OOCHIIKY
H3 OTCOPTHUPOBAHHOTO M IIPOMBITOrO ECYaHO-TPABUMHOTO MaTEPHala, KOTOPhIH
He JOJDKEH COIEepKaTh 4acTHUL JuaMeTpoM meHee 0,5 MM u bonee 7 MM.

OOchimKka 00A3aTeNbHO LOJKHA YCTPaMBATBCH, €CIM BOJIOHOCHBIE CIOU
COCTOST U3 IPYHTOB, B KOTOPBIX COAEpPXaHHE JacTHI] pasMepoM MeHee 0,5 MM
cocrapiisieT Qonee 50% no macce UM eCiIM MUHHUMAIBHBIA pa3Mep NMPOXOAHBIX
OTBEpCTHHA QUABTPOBOIO Kapkaca d NPeBLIUAET BEAMIUHY JHaMeTpa dsg IPYH-

Ta, Coctas oOChInKUd HeOOXOAUMO MoadHpaTh U3 YCIOBHS

e Dgy - muaMeTp HacTHL, MefbYe KOTOPEIX B noabHpaeMoit oOChINKe

copepxurcsa 50 % u bonee vacTiil Do Macce;

dsg — AHSMCETP 4aCTHUL, MEBYC KOTOPLIX B FPYHTE BOAOHOCHOTI'O CJIOA

WM B HapyXHOM clioe o0ChmkH cogepxutca S0 % u donee wacTur .
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OO6ceinka BBINOMHRAETCS OAHOCHONHON H ABYXCROHHOII. Oﬂmcm’ﬁﬂaa

fecyaHo-rpaBUiHAA OOCRIIKA, KAaK MPaBHNO, YCTPAHBAETCA MNOCHE YCTakogyy,

buALTPa B CKBAXHUHE.

B Menxko3zepHMCTBIX IpyHTax, korga tpebyercs oOCBIHIKA, a Takxke py
HalopHbIX BOJAX, KOTJIa YCTPOMCTBO OOCBHINIKY B CKBXKHHE 3aTPYJHEHO, MOryT

OBITH NPHMEHEHD! QUIBTPBI C IPaBHItHOM OOCEHITIKOM, NOTPYXKaeMEie B CKBKHRy

BMECTE C KApKacoM.

Tomnuua ogHOro cios oOCHINKH & YCTaHABIMBACTCH M3 CIEOYIOLUIKX yc-

NOBHUHA:

0> 30D30, 0> O,ZSD,

rne Dgy - pa3mep YyacTHI, MellbYe KOTOPEIX B 0OChInKe CORePRUTCS
80 % u bonee yacTH Mo Macce;
D - gapyxusIH HaMeTp QUIBTDA.

6.3.15. B CBA3H ¢ BO3MOXHOH OCAIXOH FPYHTOBOIO MACCHBA B Pe3YibTa-
T€ CHHDKEHHS YPOBHSA IOA3EMHEIX BOJ, a TAKKe HeQopManuei 34aHuH ¥ coopy-
ACHHUA B 30HE BJHAHUA BOJONOHU3UTEIBLHBIX paboT HEOOXOIMMO IpOBEJERHE
MOHUTOPUHIA B IEPUO]] BEACHUR 3THX paGoT.

J1o Hadana BOJIOTIOHM3UTENBHBIX paldoT HeoOXoxumo oOcHenoBaHUE TEX-
HUYECKOTO COCTOSHMS 3/aHuM ¥ COOPYXCHMH, YTOUHEHEe COCTONHUSA CYLecCT-
BYIOLIMX IIOM3EMHBIX KOMMYHHWKAIHH.

6.3.16. TipH NpPOEKTUPOBAHUM BONONOHIKEHUS HEOOXOAUMO PYKOBO-
ncTBoBathest Tpebopammsmu CHull 2.06.14-85, CHull 2.06.15-85, CHull
2.02.01-83* MI'CH 2.07-01.

PacyeThl BOJOMOHMKSHUA CHEAYET HPOU3BOAUTL NS YCTAHOBHUBIIEroCd
pexuMa QUIBTPAUK BO BCEX CNydasx, a JNIS HEYCTAHOBHUBIIErocs pexHMa B
nepuon GOpMUPOBAHUS JENPECCHORHON BOPOHKH - OT HaYala OTKavky 0 yo

TEHOBUBILErOCH peXXKHUMA.
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6.3.17. Ina ycnoBH#l HeoHHOPOAHOrO QMUILTPALUMOHHOrO MNOTOKA IPU
(IOKHOM OYEPTaHHH KOHTYPOB MUTaHMA U BOJONPHEMHONO (POHTA pacyeT BO-
JONOHH3HTENLHBIX CHCTEM CICLYeT MPOM3BOJUTL C HCMONB30BAHMEM MOJENH-
poBAHHS MAH [PYUX CMEUHATbHEIX METOMIOB.

6.3.18. Ilpu noHwKeHUN ypoOBHS MOA3EMHBIX BoA Oonee YeM Ha 2M, 0CO-
feHHO B CaObIX IMIHHHCTHIX I'pyHTaX, Topdax H Wwiax HeoOXOaUMO NPOU3BO-
gHTh PacueT OXKUAACMBIX JOMONHUTENBHBIX OCAAOK 3XAHUHA KU TEPPUTOPHUH B
s0HE PA3BUTHA HENPECCHOHHON BOPOHKH (CM. NMpUIIOXKeHue b).

IIpu ycTpoiicTBe 3arnyOneHHsIX B BOAOHOCHRH ClIOH NPOTAKEHHBIX TTOJ-
3eMHBIX COOPYXEHUH BO3MOXeH Oappaxkdsiil 3¢ dext. B aTom cirydae Beobxo-
IHMO TIPEAYCMOTPETh MEPONPHUATHS [0 YCTPAHEHUIO HeONarofnpHUsATHBIX MO-
cneCTBHHA Oappaxnoro 3¢gdexra (ApeHax, NPOTHBOGHALTPAIIHOHHEIC 3aBECH U
Ap-)-

penasicnsle cucmemot

6.3.19. IlpoekT apeHUpoBaHUA AOKeH NPEAYyCMaTPHBATh PEryIMPOBaHHe
ypOBHEH HOJ3€MHBIX BOJ HA TEPPUTOPHUM PACIIONOKEHMS [IOA3EMHBIX COOPYXKe-
HUH, HCIKIIIOYAIONee KaK MOCTYIUIIERUE II0J3EMHBIX BGJ B 3TH COOPYKCHHH, TAK
H KOHTAaXT ¢ BHEmmHeH HX NOBEPXHOCTHIO. lIpH NpoeKTHpOBaHHMH JpeHaXeH
ciexyeT yyuTeiBaTh TpeboBanua nm.6.3.6 u 6.3.7.

6.3.20. [Ipn nNpOeKTHPOBAHHH JpEHaAXEH CieAyeT PYKOBOACTBOBATHCS
CHull 2.06.14-85, CHulI1 2.06.15-85, CHull1 2.02.01-83*, MI'CH 2.07-01.

ITpoexTHpoBanue ApeHakeHd clefyeT BBINONHATH MO JAHHBIM HHXeHep-
HO-reONOTHYECKHX HU3LICKAHME C YYETOM CTEICHH arpecCUBHOCTH MOJ3EMHBIX
BOL K CTPOMTENBHBIM KOHCTPYKIUAM, KOHCTPYKTHBHBIX OCOOCHHOCTEH 3aliu-
aeMBIX OA3EMHBIX COOPYKEHHH, a TAKKe HX PYHKIMOHAILHOTO Ha3HAYEHHU.

6.3.21. JipeHupoBaHye rpyHTOBOIO MacCHBa CreAyeT HpeAyCMaTpPHBaTh B
CIeNyOUX CiyYasx:

- pM  PacnoAOXeHuHd ypoBHsa roazeMubx Boa (YIIB), ¢ ydyeToM ero ce-

30HHOTO KONeDaHu, Ha OTMETKaX BHIIIE 10J1a NOA3EMHOIO COOPYKEHHUA,
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- KOTZia NOJ NOA3EMHOro COOPYXEHHA PaCHONOKEH BHILIC CCTECT ey,

YTIB, Ho He 6onee yeM Ha 0,3 M;

- IO TEXHMYECKHM YCNOBUAM, HCKMOYAOMIAM BIAOXHOCTE NOM3eMyyy,
JaCTeH;

- TIPH ONAaCHOCTH BCIUIBITHA COOPYXCHMS, KOr[a BIBEINMBAIOMWIAN Cyyy
IIPEBHIIIIAET BEC COOPYKEHUH.

6.3.22. B npoexTe A0IDKHBI OBITH IpeyCMOTPEHB! MEPOTIPUATHS 110 pere.
HepalHy APEeHAXHBIX YCTPOHCTB H UX PEMOHTY, 3alPOEKTHPOBAHO PACIONONe.-
HHE ¥ KOHCTPYKIMY HabMOKATENIBHHIX CKBRKUE H REE30METPOB.

6.3.23. Ilpu o0mem normkenny YIIB Ha TeppHTOpHH MHKpOpaiiona or-
METKH NOHMXECHHOIO YPOBHA ITOA3¢MHBIX BOA cjeNyeT HasHa4vars Ha 0,5 M ug-
XK€ NOJIOB MOJBAIOB, TeXHHYECKHX MOAINONUH, KaHANOB AN KOMMYHHKaUMI
APYTHX coopyXenuit. B cniyyae HeBO3IMOKHOCTH WIH HEIERECOO0Pa3zHOCTH 0-
IIETO NMOHKKEHNR YPORHA MOA3EMHBIX BOA, NOJDKHEI IPEeOyCMaTPHRBATHCA MECT-
HpI€ APEHAXHU JUIA OTAEABHBIX 3AAHUHK H COOPYXEHHM WM I'PYIII COOPYKEHUM.

MecTHpie IpeHaxky, KaK MpaBiio, JOMXHEl YCTPAHBAThCS B CIYYAAX 3Ha-
YUTENLHOIO 3ArNYyONeHus MOMBEMHBIX dTaXeH OTAeTbHBIX 3MaHWU NpH HEBO3-
MOKHOCTH CaMOTE€YHOI0 YAaleHHA JPEHAKHBIX BOJ.

6.3.24. KonsueBric ApeHAXH MPEAYCMATPUBAIOT AJId 3aIMTH OT HOATOI-
NeHHs OTHENEHO CTOSHIMX 3MAHHM WIK MX TPYNIl, 3 TAKXKE JAJs1 3au|Thl 0c000
3arTyONEHHBIX COOpYXenui Py HeAOCTaTOYHOU IyOMHe MOHMXEHHS YpOBHA
IPYHTOBBIX BOA o0HIEH CUCTEMOH ApeHaxa TEPPHTOPHH.

KonbLieBoi apeHax HEOOXOXUMO 3aKIaIBIBATL HAXE 1014 3alHIIaeMOT0
COOpYX€eHUA Ha rnyOHHY, onpenenseMyio pacueToM. Ilpu HegocTaTodHOH Ty
GuHe 3a/10XKeHUs JPEHAXA CleyeT yCTPauBaTh IPOMEKYTOUHBIE ApeHbl «Pac
ceuxny. KonpueBoi Apesax cremyeT NpoKIagplBaTh Ha pacCTofHuu 5-8 M O
CTEHbI COODYXCHHUSL.

6.3.25. JUna 3aUIMTH OT NOA3EMHbIX BOJ B INIHHUCTHIX rpyHTax Cnely et

y 0
NpOEKTHPOBaTh MpUCTEHHbE ApeHaxu. [TpucreHHsId IpeHax, Kak NpasAi®
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JO/KEH 32KNANBIBATECS HA OTMETKAaX He HWke MOJIOUIBLI dynnamenTa. Tipu-

creHHBIH JPEHAK MPOKIIAHBIBAIOT IO KOHTYPY COOPYXEeHHA ¢ HapyXHOH CTOpo-

qpl. PACCTOSHHE MEXAY APEHaXOM M CTeHOW onpeleseTcs IUMPHHOH QyHaa-

yeHTA H PasMEINEeHHEM CMOTPOBBIX KONOALEB.

6.3.26. IInactoBble ApeHaXH CnelyeT NPHMEHATH IIPH HAJIHYHU MOX ITOJ-
1eMHBIMH COODYXCHMAMM MOIHOIC BOJOHOCHOIO IMNacTa B CIydasX HEeAOoCTa-
10qHOH 3QPEKTHBHOCTH NPpHMEHEHHA KOJIBIEBOrO Wi IIPHCTEHHOIO JpeHaxa.
[l1acTOBbIC APEHAKH CNEeAYyeT yCTPAUBATh BO BCEX CAYYasxX IPH HaNHU4YHH Ha-
nopHbIX BOJ. IInacroBbie NpeHaxn NPHMEHAIOT TAKXKE AN 32IUTH MOA3CMHBIX
c00PYKEHHH B IMHHHMCTHIX I'PYHTAX — B 30HE KANH/UIPHOIO YBIKHEHHS.

6.3.27. Tvun ¥ KOHCTPYKIMIO JIpeHaxa Ha3HAYa0T B 3aBHCHMOCTH OT KOH-
KpETHBIX YCNIOBHM, C y4eToM BHIOOpa pauMOHANLHONO METOJd, COBPEMEHHbIX
MaTepuanoB (CM. paszen 6.1) U TeXHHKO-3KOHOMMYECKOro obocHosanus. Imy-
fuHa 3aJIOXKEHMSA ApeHaxed NoKHA OBITE He MeHee iIyOMHBI OpoMep3aHus
IPYHTOB.

6.3.28. IlpomonbHbie YKIOHBI JpeHaXa PEKOMEHAYETCHS NPHHHMATh HE
menee 0,002 mna raumeMcTBIX rpyHTOR H 0,003 — gns neckos. Haubonsmme yk-
JOHBI APEHAXEH CiAeOYEeT ONpPEeHEnATh, HCXOMd W3 MaKCHUMANLHO JONYCTHMOM
CKOpOCTH TeYeHHs ROXBI B TpyDax ~ 1,0 M/cek.

Iipu npoexTHpoBaHUM YXIOHOB ApeHaXeH clnexyeT o0ecneynBaTsy CKOPO-
CTH BOIBI B TpyOax, PH KOTOPBIX He IPOUCXOANT HX 3aHiIMBaHHeE,

6.3.29. JlonyckaeMoe OTKJIOHEHHE OT IIPOEKTHOIO PacoiioXeHHsI TpyO-

1aToro apenaxa B InaHe He JODKHO npersimats 500 mM. Jlomyckaemoe OTKIO-
HCHHe ocH TPyObi 1O rOPU3OHTAM JOKHO COCTaBnaTh He Oonee 50 MM, a 1o
®pTHKanK — He 6onee 20 MM.

6.3.30. CMOTpOBBIE KONOALBI Clle/lyeT MPOEKTHPOBATE B MECTaX MOBOPO-
T8 Tpacchl M M3MEHEHHA YIJIOHOB, Ha Mepenajiax, a Taloke MEXIY 3THMH TOu-

B Npu GonbmMX paccrosHusx. Ha npaMpix ygacTkax ApeHa)ka HOpMAaJIbHOE
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pacCcTosiHHe MeXAY CMOTPOBBIMH KoJnonlaMe coctaBiser 40 M, a HauGOmg )¢,
- 50 M.

6.3.31. PacnonoxeHue ApeHaXHBIX CHCTEM KaK B IJIaHe, TaK H 1o ry.
6uHe, OTHOCHTEILHO QYHAAMEHTOB ONpPEAENAIOT PACYETOM C LENBI0 MCKingye.
HUA WX BAKMAHUSA HA OCANKM COOPYXEHHH.

[IpH 3aii0)KE€HHM ApeHaka HMXKe NOAOMBHI PYHIAMEHTOB C LIENLIQ .
KmoueHus ¢y o3uu rpyHTa ocoboe BHHMaHUE ClIeAyeT OOPaTHTh Ha Npapuyy,.-
HEIH MOAGOP H YCTPORCTBO ApeHaXHBIX 0OCBHINOK, HA KA4E€CTBO 3aAENKH WROE |
OTBEPCTHH B KOJIOALIAX, & TAKXKe Ha MEPOIIPHATHA, HCKIIFOYAIONME BIIMAHHE OF-
PLIBKH TpAHILECH Ha OCaJKu COOpYKEHUH.

6.3.32. IlpH pacnoyIoxkeHHH ApeHaxka B I1eCKaX IPaBEIUCTHIX, KPYIHBIX i
cpenHed KpYNMHOCTH (TIpH cpexHeM guaMeTpe gacTn 0,3-0,4 MM M KpynHee)
yCTpauBarT OGHOCIOUHBIE OOCHLINKH H3 IpaBud H HIEOHS.

[Tpy pacnoioXeHud ApeHaXa B NECKaX CpeHed KPYMHOCTH CO CPemHuM
anameTpoM vyactull Meree (0,3-0,4 MM, a TaKxe B MENKKHX H [BLAEBATHIX NECKax,
Cynecix W NpH CAOHCTOM CTPOEHHH BOLOHOCHOIO NJacTa, YCTPAHBAKOT IBYX-
cnolinbie OOCHIKH. BHYyTpeHHUH CJIOH OOCHUIKM YCTpadHBalOT U3 I'DABUS WM

nieOHs, a BHEHIHHI — U3 IecKa.

Marepransl N8 APEeHUPYIONMX OOCHINOK JOMKHE! OBITE YHCTHIMH W HE
JOJIKHBI cojiepxaTth 6onee 3-5% mo mMacce Hactull ¢ AuaMeTpoM MeHee 0,1 MM.
Tomumua ogHOro cnos ApeHHpyrowwei rpaBuifHoll 0OCHITIKH HO/DKHA OBITH HE

MeHee 15 CM, necuyaHol — He Medee 10 oM.

B cnabpIx rpyHTax ¢ HENOCTATOYHOW HecylieH CIIOCOOHOCTRKY JpeHAX
ROMXEH OBITH YIOXEH HAa HCKYCCTBEHHOE OCHOBAHHUE.

6.3.33. [Ipumenenne KOHCTpYKUMHA ApeHaxed Tina «Deltay U apyrax #3
COBPEMEHUBIX MaTEpUAIOB, B TOM YHCJIE U3 I'€OKOMIIO3UTOB (CM. pa3gel 6.1)
HCKIIIOYaeT BBIIOJHEHHE TPaAMIMOHHEIX NEeCYaHO-TpaBHHHBIX ODCHITOK U M0°

3BO/IsIET 00ecneynTh IBe OCHOBHBIE PYHKLUMH — BOJOOTBOAALIYIO M 3aLlUMTHYH):
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6.3.34. Pacyer apeHaxell AOMKeH BKIIOYATh (QHILTPALMOHHBIE PacyeTh
(APUTOK H NOJIOXKEHHE CHikeHHoro YIIB), runpasndieckue pacueThl (POIycK
AITHPOBAHHBIX [TOJ3EMHBIX BOA 4epe3 COOpPYXeHHs apeHaxa) u noabop mnec-
qaHO-TPABHHHBIX OOCBHINOK.

Ilpy Ha3zHayeHMH KOHCTPYKTHBHBIX MNapaMeTpoB ApCHaXel cleayer

obecnednTh HX BONO33aXBaTHYIO H BOZONPOHNYCKHYIO CITIOCODHOCTE, JOCTATO4-

HYKQ NTPOYHOCTR IIpH BO3A€HCTBHH BHEIODHUX CTATHYECKUX M JHHAMHYECKHX

HAIPY30K U arpECCHBHBIX OA3EMHBIX BOA.

Tuopouwzonayus noozeMHBIX COOPYHCEHUU

6.3.35. KOHCTpYKIHMS THAPOUIOIAIIME JO/NKHE Ha3HayaThCqd B 38BHCHMO-
¢TH OT T'MAPOCTATHYECKOrO Haropa IIOA3E€MHBIX BOA, TpeOOBaHUH 3aJaHHOTO
peKHMa BIaXHOCTH OMEMICHUH, I'PYHTOBBIX VC/IOBHH H arpeCCHBHOCTH OKDY-
KaoLEeH PYHTOBOH cpelbl. BepXHIO rpaHully rHAPOUIONAINH CTEH CleRyeT
npuHFMaTh Ha 0,5 M BBIIE MAaKCHMABHOI0O IPOTHOIUPYEMOrO YPOBHS IIOH3EM-
HBIX BOJ MJIHA MIPY HANMYUM KBEPXOBOAKH» - OT YPOBHA AHEBHOU ITOBEPXHOCTH,

6.3.36. Ilpu npoexTUpoBaHHH CnegyeT y4HTHIBaTh, YTO BOAOHENPOHU-
AeMOCTH TOA3EMHEIX COOPYXEHHUH MoxeT OnTh obDecliedcHa NPHMEHEHHEM
MOHONUTHBIX HETOHOB CHEIMANBHOIO COCTaBa € MNACTUPHLUMPYIOLIMMHE ¥4 BOJO-
OTTAIKHBAIONIMMHU JODaBKaAMH.

6.3.37. Ans pauMoHanpHoro Beidopa cnenyer paccMoTpeTh BO3MOXKHOCTD
NIPUMEHEHU METOHOB H MaTEepPHANIOB THAPOU3OAIIMH, YKA3aHHBIX B pasjese
6.2.

6.3.38. llpr npoeKTUPOBAHUHK TUAPOHIONAUUH HEOOXONUMMO YUUTHIBATH
BO3MOKHOCTE OCAafIOK COOPYXEHMH, AedOpMAlMh TOA3EMHBIX KOHCTPYKUHH,
BKIO4as ycanky U HaOyxaHue OeToHa, a Takke BOSMOKHBIE NEepenaisl TeMiie-
PATYDER].

6.3.39. JIng BOCCTAHOBJIEHHS HaPYIIEHHOH T'HAPOMIONISILIUHM IKCIUTYyaTH-

PYEMBIX coopyxeumnit MOryT OBITH HMCNOMB3OBAHBI NPOTHBOMUIBTPALIHOHHBIE
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3aBEChl, YCTPAHBAEMBble ITyTEM HAarHETaHUS B FPYHT Yepe3 UHBEKTOPH PacTBopg

OHTYMR, XKHAKOIO CTeKNa, NeTPOJaTyMa, Pa3inyHbIX CMOI.

ITpomusopunompayuonnsie 3agecsl u IKpansl
6.3.40. IlpoTuBOQHALTPALIMOHHBIE 338BECH H 3KPaHbl CNEAYET NPUMensTy,
B CIY4asX YCTPOHCTBA:

- OrpaXJeHU KOTNOBAHOB BONHM3H CYIIECTBYIOUMIHX COOPYXEHHH H KOMm-
MYHMKAIfHH B yCJIOBHAX, KOI'Ka IPUMEHEHHE BOJOIIOHIDKEHMA (MU APYTHX Clio-
co00B 3amMMTH) MOXKET BBI3BATH NONOJHHUTE/BHBIC CBEPXHOPMATHUBHEIC OCANKH
I'PYHTOBOIO MAacCHBA HIIH OCYHICHHE TEPPUTOPUM;

- OrpaXJICHHH NOA3EMHEIX YacTeH COOpYXEeHUH NpH NPUMEHEHWH BONO-
NOHMKEHUSA, KOTAa MOTIYT BO3HHKHYTH CBEPXHOPMATHUBHBIC OCAAKW 3AaHUl y

COOPYXECHHH.

6.3.41. KoHCTpyKUHS H THN NPOTUBOGUABTPALUMOHHBIX 3aBEC M 3KPAHOB

HOJIKHBI HA3HAYATHCA B 3aBHCHUMOCTH OT CIEAYIOIINX (PAKTOPOB: HOJITOBEYHO-
CTH OTPaXIeHHUH, HHXCHEPHO-TEOIOTNYECKUX U IKONOIMYECKUX YCIIOBHH ILIO-
WAAKH, IPHMSHIEMOro MaTepuaia, TeXHOMOIMH YCTPOHCTBa M Jp.

6.3.42. QuiasTpalMOHHBIC ¥ MPOYHOCTHBIC PACICTHI BHITOTHAIOT AJIA:

- 0DOCHOBaHUA HauOONee PALMOHAILHBIX M JKOHOMUYHBIX pasMepoB
KOHCTPYKLHH 3aBeC B SKpPaHOB;

- obecneveHHA (QUIBTPALMOHHONW YCTOMMMBOCTH H IIPOYHOCTH 3aBeC H
9KPaHOB, A TAKXKE COOPYKEHUH, PACIIONIOKEHHBIX B 30HE KX BITUAHHA.

6.3.43. llpu npoeXTHpOBaHUH DPOTHBOQUNASTPAUMOHHBIX 3aBEC U IKpa-
HOB JAOMKHBI ObITh ONPEAENEHL OCHOBHbBIE OCOOSHHOCTH TEXHOAOIMH TTIPOH3-
BOACTBA paboT M yKa3aHa CHCTEMA KOHTPONs MX KadecTsa. IIpu HeobxoaumMocTH
pa3pabaThIBAIOT CHICUHANBLHEIE PETTIAMEHTRI Ha TEXHOJIOTHIO YCTPOMCTBa, KOH-

TPOJL Ka4ecTBa CTPOUTEABHBIX paboT M SKCIUTyaTallMIO 3aBeC Y IKPAHOB.
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7. OcHOBHbIC NPHHIKNbI 33aIUUTHI CYIIECTBYIOULEH
3ACTPOMKHK NPH YCTPOHCTBE NOA3EMHBIX COOPYKEHUH

7.1. Meponpustisa 10 3aliyTe OKpYXAIoLUeH 3acTpONKH, HX KOHCTPYK-
TUBHBIE PELIEHUS, METOLb! NIPOU3BOACTEA PpaboT H UX 00BEMBl HEOCPECTBEH-
HO CBS3aHbI C MPHUHATHIMH pEUICHUSIMH N0 BHOBB cTpoalleMycs 00wekTy. [Ipo-
eKTHBIE PELICHUS N0 CTPOHTENHCTBY HOBOIo 00BEKTA M 3alliUTE OKPYXaIoLue
3aCTPOMKH NOJUKHLI IPHHUMATHECA Ha OCHOBE aHaM3a UX BiauMmoxuciicTaus. s
JIOCTHIKCHHA ONTHMAJNBHOIO peieHHS pa3pabOTKy MPOEKTOB 3alHTHI CYLIECT-

BYIOIIMX COOPYXEHHH ClefyeT OCYMECTBIATE B COCTaBE NPOCKT2 BHOBb

cTposLierocs oopeKTa.

7.2. PasMmep 30HBI BIUAHUSA HOBOTO CTPOUTENhCTBa OOYCIOBIMBAET Clie-
KYIOUIMH KOMIUIEKC (haKTOpOB:

— BHJI CTPOUTENBCTBa (TIOA3EMHOE COOPYIKEHHUE, KOJUIEKTOPHEIC CeTH U
Ip-);

~ Harpy3KkH, repciaBaeMble Ha OCHOBAHHKE,

— I'PYHTORBIE YCIOBHS;

— COOTHOIIICHHC OTMETOK 3aI0KEHHS (DYHIAMEHTOB MNPOEKTUPYEMOro
35aHUA B OKpPYXalomen 3aCTpoiKy;

~ TIyOMHA KOTN0BaHa ¥ CIOCO0 ero orpaxnesms;

— TEXHOJIOTHS [IPOU3BOACTBA paboT;

— coco® BO3BeleHHA TIOI3EMHOIO COOPYKEeHHMA (OTKPHITHIN, 3aKPBITHIH);

— HATHYHE ApECHAXEH WIK BOAONOHUIKEHHUS.

Iipn onpenesieHdn 30HL! BIUAHHUA CIEAYET TAKXKE YYUTHIBATH BO3ZMOXKHOE
BIMAHHE CTPOUTENBCTBA Ha U3MEHEHHME PEXKHMA IOA3EMHBIX BOJ U Ha AKTHBH-
3ALHIO OacCHBIX MEOJIOTHYECKHX POLECCOB.

Jnsd BRIIAUM TEXHHYECKOro 3a7aHuA Ha HM3bICKaHUS pa3sMep H KOHQUIypa-

UM 30HBI BIMAHMA YCTAHARIMBAIOTCA NPOEKTUPOBIMKOM HAa OCHOB3HHUH

HMEeloIerocss onbiTa ¢ MCIOJBh30BAHHEM HMEIOIHMXCH apXUBHBIX MaTE€PHANOB

W3kickanuii.



OpnenTnpoBouHsIe pasMephl 30HBI BIMAHUA AN HEKOTOPBIX CMOCOG,
OrpaXKIEHHUA KOTNOBaHA B 3aBHCUMOCTH OT €ro ryounst M, M, cocrasnsior:

— 5 H, Dpy HCrONB3OBAHUH AJIA OIPAXKACHHA (CTEHBI B IPYHTE» C Kper.

JICHHEM aHKEePHBIMH KOHCTPYKIMAMH;
- 4 H, np¥ MCNONE30BaHNUH OTPAXKAECHUA U3 3aBHHYNBAEMBIX CBaM C kpe.

JIEHHEM pacTiOpKaMH;

~ 3 H, npy MCHIONBL30BAHHM IS OTpaXJIeHHUs «CTEHBI B TPYHTEN € Kpen-

JICHHEM PAacCliOpKaMH;

~ 2 H, Ipy HCHONB30BAHUH «CTEHbl B TPYHTEY MOX 3AIUATOH INEPEKpLI-
THA CTPOAIErocH 3J4aHus.

Ha cragun «1IpoekT» pasMep 30HbI BIHSHHS HauboJiee JOCTOBEPHO MOXeET
OnLITh OpEefCiICH PacieTOM HA OCHOBE MATEMaTHYECKOrO MOACIMPOBAHUS YHUC-
neHHBIMH MeToaaMH (Hanpumep, MKO). [li1s BEINONHEHHS 3TOr0 MPOrHO3a pe-
KOMEHYETCH NPUBJICKATh CIeHAIM3HPOBaHHbIE OpraHH3aliiy 10 NEOTEXHHKE.

7.3. lna 31aHMi ¥ COOpPYXEHHH, NOoNaJaloliiX B 30HY BIMSIHHA YCTpOi-
CTBA MOA3EMHBIX COOPYXE€HHUH, ACOIDKHEI OBITH BRINMOMHEHDI:

— MHXEHEepHO-TeONIOrMYEeCKUe HU3bICKaHMs B cCocTane ¥ o0beMax, odecrie-
YUBAOIIMX I[IPOTHO3 JONOJNHUTEABHBIX AedOopMajlMid OCHOBAHHH CyHIECTBYIO-
IHX COOPYKEHHH OT BJHUAHHUS HOBOIr0O CTPOMTCNBCTRA;

— obcnegoBaHue OCHOBAHUM, (YHAAMEHTOB M BEPXHHUX KOHCTPYKIIHH
3KCIUTYaTHPYEMBIX 3IaHHH K YCTaHOBJIEHA KATEropHs COCTOMHUA HX KOHCTPYK-
nuit (cM. npuitoxeHue A);

— MPOTHO3 AOTIOMHHTENLHEIX AeQOopMalifii OCHOBaHUH QYHIAMEHTOB H
CpaBHEHHE HX C NPEJeNbHbBIMH BEJIMYHHAMHU JOTIONHUTEABHBIX AeQopMaliy I
NaHHOH KOHCTPYKLIHMH ¥ KaTeropHH X COCTOAHHA,

QOOsa3arenpHON COCTaBHOH 4acThl0O CTPOMTENBCTBA HA IUIOLIaAKax, THAC
YCTPOHCTBO MOA3EMHBIX COOPYXEHHH OCYIHECTBAAETCA B YCJIIOBUAX [LIOTHOH 33-
CTPOUKHU, ABIACTCA MOHUTOPUHI MOBESACHKUA IKCINYATHPYEMEIX 30auuM, nona-

AAIOUHMX B 30HY BIIMSHHSA HOBOI'O CTPOMTENLCTBA (CM. pazgen 3).
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7.4. IIpn obcnefoBanuK CyHIeCTBYIOLIMX 3AaHUH, MONANAIOMHAX B 30HY
gIMSHUA YCTPOHCTBa NOI3EMHBIX COOPYXKEHHH, LenecooOpa3HO YCTaHOBHTH
KpHBH3HY MOAOUIBE! QyHAaMeHTOB P (1/M), KoTOpas onpeaenseTcs Mo pesynb-
T4TaM CIELUANBHBIX H3MEPEHHUH HAKIIOHOB QYHIAMEHTOB npHOOpOM — U3MeEpH-
refieM KPHBH3HBI, MM BBIYHCIAETCS M0 Pe3yIbTaTaM reoIe3HYECKHX H3Mepe-
guii  OCaJlOK MapoK, YCTAHOBJICHHBIX [10 KOHTYDY 3/laHHA B €ro [{OKOJe, B

T09KaX C KOOPAMHATAMH X, Xxt+Ax, x+2A4x, no dopmyne:

S+ 24x) - 286+ A+ (%)
(axY

rae S(x) — ocajka 37aHHA B TOUKE C KOOPDIHHATOU X, M;

Py =

2

S{x+A4x) — ocaaxa 3gaHUA B TOYKE C KOOPAUHATOM x+AX, M;

S(x+24x) — ocapxa 34aHUs B TOYKE ¢ KOOPAUHATON x+2A4x, M;
Ax = 5 - 10 m,

[Ipenenpuble 3HaUCHUs KPUBH3HE]I IPHBEeACHE! B Tabnuue 7.1.

Tabnuua 7.1
HauMmenoranue u koHcTpykTHB- | KaTeropus cocrtos- i KpuBu3Ha noaoimsbi
HbIe OCODEHHOCTH 3JaHUA WA HHS KOHCTPYKLKH ¢yHaaMeHTa p, 1/M
o COOPYKEHUA ) (punoxeHue A j ~
MuorostaxHsie OeckapkacHple I | 4-10™
3AAHHMA C HECYUIMMHU CTEHAMY U3 11 1-10™
KPYIHBIX GJOKOB WJIH KMPIHYI~ | 11 8.107
HOM Kiazku 03 apMEpOBaHus IY 5.10°
Y 0
Muoroataxnele ¥ OHOITAKHBIE [ —
30aHHA UCTOPHYECKOH 3aCTpoH- | 8 2-10™
KH WY ITAaMATHHUKA HCTOPHH, 111 | 4.107
KYIbTYpPbl M apXUTEKTYpPB! C HE- 1Y 1 2.107°
CYUIMMM CTEHAMH U3 KUPIHYHON Y 0
Kiajgku 0e3 apMHpOBaHUS h

7.5. OCHOBHBIMM METOJAMM 3AUIHTHI CYHMIECTBYIOIUMX 3JaHHH, nOonasaio-

WKX B 30HY BIUAHNA HOBOI'O CTPOHTEIIBCTBA, ABNAIOTCA:
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~ YCHJIGHHe OCHOBaHHH H QYHIaMEHTOB, a TAIOKE BEPXHHX mﬂ"m)’lﬂmﬁ
31aHNH,;

— YCTPOHCTBO pa3felMTeNbHOU (OTCEIHOH) CTeHKH.

- Har’HeTaHue B OIPaHHUYEHHLIR 00beM rpyHTa TBEPRCIOINEIO PacTBop; -
KOMCHCALIMOHHOE HarHeTaHHe.

7.6. B xauecTBe METOAOB YCHIIEHHA OCHOBAaHHI U QyHAAMEHTOR NPHMe-
HSAIOT CIEYIOIIMe: YBeIMICHHE ONOPHOH IUICIIAH CYIUECTBYIOLUIMX NEHTOY
M CTonO9aThix (QYHAAMEHTOB; YCTPOMCTBO JOMOJHMTENBHBIX QYyHIameHTop:
NOABSACHHE IUTMTHOrO QYHIAMEHTA; Niepecanky GpyHIaMeHTOB Ha CBAH Pasiuy.
HbIX BHJOB H CNOCOOOB MOTPYXEHHsA H H3TOTOBIECHHS; XMMHYECKOE 3aKperye-
HHE IPYHTOB OCHOBaHHA.

Hawnbonee 3¢ QexTUBEEIME 1 H€30NaCHBIMU ABIAIOTCH METOIBI YCHIICHUN
OCHOBaHMH ¥ yHAaAMEHTOB C NOMOIIBIO CBall BAABIMBaeMBIX, Oypo3asHHYH-
BaeMbIX, OYPOMHBEKLINOHHBIX, OYpPOHaOMBHLIX M TPYHTOLEMEHTHBIX (IO TEXHO-
NOrMM  «jet-grouting»), T.e. TEXHOJOTHH, He CO3AI0MME AVHAMHUYECKHX BO3-
NEeHCTBYM.

7.7. DddexTunHOY MEpO#, HanpaBlieHHOR Ha YMEHbBINICHME BANSHHUA NOJ-
3EMHOI'0 CTPOMTENLCTBA HA CYTECTBYIONME 30AHKE, ARNAETCA YCTPOHCTBO pas-
JESNUTCIBHOHR (OTCEYHOMN ) CTeHKH.

AKecTroCTS ¥ IITyOHHa PazACTUTENLHON CTEHKY ONPEACHOTCH pacieToM
¥ JOIDKHEI 00CCICUHTh OrPpaHHYeHHe FOPH3ORTANBHBIX CMEIISHNH IPyHTa B oC-
HOBAHWH CYLUESCTBYIOMETO 3MAHUS.

7.8. B xadecTBe pasaendTensHON CTEHKH MOTyT OBITH HCTIOML30BAHEL

~ «CTEHA B I'PYHTEY;

— IITTYHTOBLIY DAL,

~ CTeHKa M3 CBaH Pa3NHYHBIX BHIOB U CIOCOHOB MOrpyKEHU .

71.9. llpumeHenue MUTYHTA, CBAK U APYTHX EMEHTOB (Tpy0, MeTaTHIC
CKHX TIPOKATHBIX 2AEMEHTOR), NTOrPYyX)aeMbiX 3aOHBKOH, B ycnosusx Omu3pac-

NONOKEHHOH CylIecTByrome#l 3acTpoifkn He pekomenxyercs. [omycTuMocTp
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qpUMEHEHHA 3a0HUBKH BONMU3H CYIUECTBYIOUIHX 3JaHUM CleayeT YCTAHABJIMBATh
roNbKO MO pesynbTaTam NpoOHOM 3a0MBKK ¢ yyacTHeM CHELHATH3HPOBAHHEIX
opraHM3alii [ulg onpeseneHns YpOBHS BUOPALMOHHOTO BO3ACHCTBHS H €0 CO-
oTBETCTBHSA HOPMATHBHBIM OrpaHHUYEHUSAM.

7.10. OneiT cTpouTensCTBa IMO3BOJACT CAENATh BBIBOJ, YTO CHOCOO 3a-
giHYHBAHUsA CBAH NpU peand3alUd MEepONpHATHH 10 0becreyeHHIo COXpaHHO-
cT CYIIECTBYIOIIMX 3aHUH BONMU3H CTPOAIIMXCA MOA3EMHBIX COOPYXEHHH My -
reM YCTPOMCTBA pa3zleiUTeNbHBIX CTEHOK fABIAETCA Hambonee IpUEMIIEMBIM
KaK ¢ TEXHHYECKOM, TaK H C 3KOHOMHUYECCKOY TOYKU 3PSHHUA.

7.11. Ha ocHoBe 00001ueHuA OMNbIiTa HCCAENOBaHMS BIHAHHA Ha CYHIECT-
BYIOILME 3JaHUA MPOXOHKH BOJNH3KM HHUX KOMMYHHKALMOHHBIX KOIUIEKTODOB
FHAMETPOM 10 4 M, COOPYXaeMBIX IHUTOBEIM METOJIOM C OTKPHITHIM 3aboeM, B
rabnuue 7.2 npuBeleHbl peKOMeHAalMK N0 3Q¢PEeKTHBHOCTH IIPUMEHEHHS pa3-
AENUTENBHBIX CTEHOK U3 Oypo3aBHHYHBAIOIIKXCA cBal. I1pu 3TOM y4TeHa KaTe-
FOpUs COCTOSIHMS KOHCTPYKLHW (IIpHUIOXKEeHUuEe A) M OTHOCHTENbHAs YHajleH-
HOCTh NMPOKNANKHA KOJNNIEKTOpa OT CyUIeCTBYIOLIHUX QyHaamentoB m = (H-h)/L,
ric H — rnybvuHa 3an0XeHHAs KOINEKTOPHOTO TOHHENA, # — rMyOHHa 3ai0XKe-
HUS QYHAaMeHTa 3aiKs, L — pacCTosHue B 1IaHe OT 3AaHHs RO TOHHENS.

7.12. KoMiIeHCAlIHOHHOE HAaTrHETAHHUE [IpHU HCTIOIL30BAHUY €10 JUIA 3allH-
Thl OKpYXKarwoule#dl 3acTpOiKE NPOH3BOZHTCH TaKHM 00pPa3oM, YTOObI CO34aTh
BEPTUKAJIBHBIA re0TEXHHYECKHil Oapeep Ha MyTH paclpOCTPAHEHUS BOJIHBI U3-
MEHEHHS HANPsKEHHO-XCPOPMUAPOBAHHOIC COCTOSHUA [PYHTA B NMPONECCE BhI-
MONHERUS PadOT MO CTPOUTENBLCTBY NOAZEMHOrC COOPYXECHHUA.

B xadecTBe TBepACKOIIECTO pACTBOpA MCINOJB3YIOT HEMEHTHLIM PACcTBOp C
fobaBkaMH ¥ 3anosinureneM. Harneranne pacTBopa NMpou3BOAUTCS ¢ NOMOIIBIO
NMOrpYyXEHHLIX B TPYHT CHEUUHAIBHBIX MHBEKTOpPOB (pHc. 7.1) mo MamxerHoH
TEXHOJIOTHH METOAOM MHOrOKPAaTHOM MHBEKIMH HeOonbmux 00beMOB pacTBO-
pa. Ilpouiecc HarHeTaHus JOMKEH CONPOBOXIATHCH MOHUTOPHHIOM TIOBECHMS

[IOBEPXHOCTH I'PYHTA Y 3al{HULIAEMOIO COOPYXKEHHSI.
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Puc. 7.1. Kosctpyxuus tpy0sl- HHhEKTOpa
Tabnuua 7.2
Ne KoHcTpykTHBHAS | Kareropus | m= | PexoMeHnauuu |
1. 0COOEHHOCTD 3JaHHA cocroauna |(H-h)Y L
| KOHCTPYK-
_ L L | 112 i B L
1 | I'paxxzaHckKHe H MPOH3BOI- r I, II 0,5...3,0 fBaIuHTHme
| CTBEHHBIE OAHOITAKHBIC U MEpONpUATHS He
| MHOIOITaXXHBIE 3AaHUN C TpeOyroTCs
| MONHBIM KeNe300€TOHHBIM r
KapKacoM ) | -
iU (0530
| MHorostaxHsle Geckapxac- l 0,5...2,5
2 | Hbi€ 3NAHHA C HECYLIAMH 11 75..30 | Orceqnod sxpaH
CTEHaMH U3 KPYNHBIX NaHe-
Lwﬁ U3 6yp03aBHH*u
ﬁ h " b { HHBIEMBIX CBaH
3 | Muorostaxssie Oeckapkac- I, I 0,5...3,0 | 3amuTHbIE
HbI€ 31aHUs C HECYIIHMA | MEPONPHATAA HC
CTEHaMH U3 KPYNHBIX 0510- TpedyloTcs
KOB HJIA KHPIIHYHOH KN3JKH |
| 6e3 apMHpOBaHNA _ B - R
4 | MHOrosTaxueie 1 O8HO~ LILIT 10,5...3,0 | HesddpexTuBHO
3TaXKHbIC 3[aHHS HCTOpHYe- | yCcTpOHCTBO 0T~
CKOH 3aCTPOHAKH HIH [1a- l ceyHoro 3KpaHa
| MITHHKH apXHTEKTYDbI C | u3 6yposaBHH-
| HECYLIMMH CTEHAMM U3 Yy BaeMblx, cBak
| KHpIIMYHOHN Knaaku Oes ap-
MHPOBaHHA | L -




7.13. Ilpu ycrpoiictBe BOJH3H CYUIECTBYIOLEH 3acTpOikd rayboxux
OTJOBAHOB BHA OTpaXKJaroilieH KOHCTPYKIMH KOTJIOBaH2 NPAKTHUECKH He
AT Ha 3HaYeHMs1 OCANOK 3MaHMH K coopyxeHui. OnpenensionMM (akro-
poM, BIMIOUIMM HA OCANKH, SBJIAETCH BMA KPEIUIEHHS Orpacialoiledl KOHCT-
pyKUHH (aHKepHOE KpEeNnjieHUE, PACTIOPKH U DAaCKOChl, KpeIUIeHUE IepeKphITHS-
MH [IpY CTPOHTENLCTBE METOAAMH (CBEPXY-BHH3» K «BBEPX-BHH3»). Ilpu 3TOM
qauboIblIee BIMSHHE OKa3bIBaET aHKEpHOE KpeIUICHHEe U HauMEeHbillee — Kperl-

jeHHe TIEPEKPHITHAMH. PekoMeHyeMble METOABI KpeIUieHUs OrpaXXIeHHs KOT-

jOBaHa NpHUBefeHsl B Tabn. 7.3, cocTaBleHHOH Ha OCHOBEe O0OOHIEHHs ONBITA

CTPOMTENLCTBA B I. MOCKBe.

Ta0nuua 7.3

PexoMenayeMsbie METOABI KPEIUICHUS OrpaXJieHUd KOTJIOBaHa

——d-—ﬂ

HauMeHOBaHHE 1 KaTEI‘OpH;I | Maxkca- Tan PexoMennyemslit
KOHCTPYKTHBHBIE | cocTosnHs | MajbHas HHX .~ m= TUY! KpEeNJICHHS
ocobeHHOCTH 3a- | KOHCTPYK- | Ocajxa, reo. (H-hg)/L OrpaXacHHA
HHA 1830% Swmaxw CM | YCIOBHH | KOTJIOBaHa
MHOTOTaXHbIE | 1-UI <1,7 A, P, TI
beckapkacuple I 4.0 LI 1,8-6,0 P11
3M3aHHS C HECY- 6,1-10,0 Il
MEMK CTeHAMH U3 ) [-III <0,5 A, P, I ]
KpPYIHLIX 6710KOB 11 3,0 ____:_ 0,6-1,5_-] ) | P, 11 ]
HAM KAPIAIHOH | LI 1,6-4,0 P, 1l
KInaaxy He¢3 ap- 4.1-10,0 1
MUPOBAHHA I L0 | <04 A, P 11
1 1,0 | 0530 |  PII
t 3,1-4,0 P.,I1
I 4,1-6,0 Il )
IV 0,4 I-III <0,2 A P,II
1 1 0,2-2,0 P, IT
MHorostaxHsic | I 1l - <0,4 AP IT
OZHOITAXKHBIE 0,5-3,0 P, Il
3BaHBA UCTOPH - 11 1,0 3,1 4.0 P, 1
YE€CXOM 3ac TpOHKH I
| MH 11aMATHHKH | 4,1-6,0 1
aPXHTEKTYDS! C i 0,4 | I-II <02 | APl
HECYIMMHA CTe - I 0,2-2,0 P, IT
HaMy w3 Kupruy - } I
HO¥ knagku 6e3 I\ 0,2 I <0,2 P, Il
L2PMUDPOBaHUS L
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Ilpumeyanua x Tabnunpe:
1. KaTeropus COCTOAHUS KOHCTPYKUHI 30aHUS ONIpEACNAeTc p CO0TRer.
CTBHH C IIPHIIOKEHUEM A.
2. Tunel HHXeHepHO-TE0NOTHYECKHX YCNOBHA: | THI ~ nacuy (2-5 )
NeCKH (OT MENKHX IO IPABENUCTEIX, CPENHEH MIOTHOCTH ¥ NNOTHLIX); I] e
Hacellb (2-5 M), CYTIMHKHM H TIMHE! OT HNOJYTBEPABIX 1O TYTOMIACT MRy
Il Tan — Hacwmb (2-5 M), CYTIMHKHY ¥ TTHHBI OT MATKOIUIACTHYHEIX 1o Teky-
YHX.

3. Tun xpernenus OrpakKaeRus KOTH0BaHa: A - aHKepHoe KpemwieHue: P -
KpeIUicHHe pacnopkaMH MM packocaMH, [1 — KpensieHHe nepexprerTusmu (Me-
TOHBI CTPOUTENBCTBA KCBEPXY-BHU3» U «BBEPX-BHH3Y ).

4. llpy npoyux napaMerTpax m A 3JaHHH HEOOXOIUMB! 3AUIHTHRIE Me-
ponpusATHs (pa3jiesIaTeNbHas CTeHKa, YKpeIUleHHe Tena GyHAaMEeHTa H OCHO-
BAHKA, CMEHA THNIA QYHBJIAMEHTOB U T.4.).

7.14. llpn npumenepun moboro Merona 3almUThLl CYyDIECTBYIOWEH 3a-
CTPOHKH OT BIUAHUA CTPOUTENALCTRA MOA3CMHOT0 COODYXXEHUS CNEAYET YHUTH-
BaTb BO3HUKHOBEHKE TEXHOJIOTHYECKON OCa[k4 31aHuii B pe3y/lbTaTe peaiH-
3aBMM  3ANJHTHCIO MEPOMPHSITHAA, KOTOpas MOXKeT KoctHrats 20 MM, a B 01-
HeNbHBIX Cliydasx, npexae Bcero mg 3maumit HI u [Y xareropmit COCTOAHAA

KOHCTPYKIWMH, NpEeBRULIATE MpeiesbHbie JONOMHHTENbHbIC AeQopMaliy.
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8. MOHMTODPHHI NpH CTPOUTENLCTBE U
IKCANYATALHH IIOJ3EMHBIX COOPYXKEHHH

8.1. I'eoTexHHYeCKHR MOHHTOPHHF

Hazuauenue, yenu u 3a0auu MOHUMOPUHZA
8.1.1. MOHMTOPMHT Clie[yET BHINIONHATH B NPOLECCe CTPOUTENRCTRE MO~

seMHBIX COOPYKEHHH, a B HEOOXOAMMBIX CITyyasX ¥ B HaYalbHBIH Nepuoa MX

FKCILTY AT,

MOHHTOPHHT, KaK IPaBUIIO, CIEAYET OPraHH30BbIBATE:
— pJA CTPOAIIAXCS MOA3EMHEIX COOpPYXEHMH 1 ypOBHsA OTBETCTBEHHOCTH;

— JUIA CTPOSIIUMXCA ITOA3EMHBIX coOopyXeHuH II ypoBHS OTBETCTBEHHOCTH

B CNIOMHEIX WHXXEHEPHO-I€OJOTHYECKUX YCNOBHAX,

— 1 CYWIECTBYIOMMX 3MIaHHH M COOPYXEHHH, NMonajarliMxX B 30HY
BIMSHYS TIOA3EMHOTO CTPOUTEABCTBE B YCNOBUAX TECHOK 3aCTPOMKH, a TAKXKE B
IpYI'MX CAY4asxX, IPeXyCMOTPEHHbBIX TEXHHYECKUM 3a/JaHUEM.

B coctap npoexrta CTpOMTENHCTBA HOA3EMHBIX COOPYXKEHUH ClexyeT
BKIHOYATh TpeOOBaHHA K MTPOBEAECHIIO0 MOHATOPHHY .

8.1.2. MOHHTOPHHI NOA3EMHBIX COOPYXEHUHN MpeAHa3HadyeH 1 obecne-
ICHMST HEJeXHOCTH CTPOHTENBCTBA HOA3CMHBIX COOPYKEHHH M COXPAHCHHSA
3MAHKH W COOPYIKEHHH, HAXOMMIIMUXCA B 30HE UX BIHAHHA, a TAKKE 3aLUNTHI OK-
PYXatouieH cpefisl ¢ Y4ETOM BO3MOXHBIX HEMaTHMBHBIX NOCHENCTBUN CTPOUTENL-
CTBa.

8.1.3. Lenpto MOHMTOPUHTA ABIAETCH OLEHKA BO3ACHCTBHS CTPOUTEIIHCT-
B2 No13eMHorG COOPYXKEHHA HA OKPYXaIOUHe 3/JaHUA ¥ COOPYKEHHS, Ha aTMO-
C'bePH}’IO, F€OJIOrHYECKYIO M THAPOreosIoTMYECKYIO Cpely B NICPHO/L CTPOUTE b~
“TBa JKCNTyaTtanus, paspaboTka fNporHo3a U3MEHEHUS BX COCTOSHHSA, CBOe-

"PeMetinoe BhIsiBiieHHE 1e(eKTOB KOHCTPYKLHH, NpenynpexacHue U yCTpaHe-
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HHUC HEraTHBHLIX IIPOLICCCOB, YTOYMHEHHE pECIyNbTATOB NPOrHo3a u KOpPpeyy,.
pOBKa MMPOSKTHLIX peLleHHH.

8.1.4. B 3anaun MOHMTOPHHTA BXOAUT pa3paboTkKa peuieHu no 06ecqe.
4EHHIO COXPAHHOCTH H HANeKHOCTH OKPYXAlOiIEH 3acTpoitkm, IpCRynpexpe.

HUIO ¥ YCTP@HEHHIO Je(EKTOB KOHCTPYKLMH 3JaHHH H COOpYSKEHMi, HeAomy

WCHAIO HEraTUBHBIX H3MCHEHHH OKDYXAWOWIEH CPelbl, a TAKKE OCymecTyye.
HHE KOHTPONA 32 BEIIIONHEHHEM NMPUHATHIX PEUICHEH.

8.1.5. B npouecce MOHHUTOPHHI'A HOJDKEH PACCMAaTPHBATECH Reck KOM-
[UIEKC CTATHIECKHX, NMHAMUYECKHX M MHBIX TEXHONCHHBIX BOACHCTBHH, mpy.
BOMMIIMX K KaYeCTBEHHOMY U KONHYECTBEHHOMY H3MEHEHHIO XApaKTepHCTHK
COCTOAHHS 3TaHMH U COOPYXEHMI ([o/ BO3ACHCTBIEM CTPOUTENLCTRA NOTIeM-
HBIX COOPYXKCHHH), B T.4. K [OTE€pEe HMH NPUIONHOCTH K 3KCIUTyaTamuy. B cy-
4yae HeoOXOAMMOCTH HOIDKHBEI pa3pabarThIBaThCi  KOHCTPYKTHBHBIC MU HHble
MEPB! 3aUMTH [ o0ecneeHus UX 3KCINYaTalMOHHOR HAIE)KHOCTH.

8.1.6. IlpH npoRecHHNM MOHHTOPHHIA, KaK IPaBUllO, CIHEAYET ONpefe-

— OCAJIKM, KpeHbl ¥ NOPA30OHTANIbHbIC CMEHICHUSA KOHCTPYKIMHA NoA3eMuo0-
rO COOPY)KCHHS, 2 TAKXKE OKPYXAOWMX 3[aHKHH M COOpYIKEHHH, PacIoloKeH-
HBIX B 30H€ BNMAHUA CTPOHICILCTBA;

~ TEXHHYECKOE COCTONHWE KOHCTPYKIM CTPOMIErocs Mog3eMHOro co-
OPYXEHHA ¥ OKPYXAIOUIUX 3MAHUH H COOPYKCHHH;

— nedopMaLMH OrPDKAAIOUMX M PACTIOPHLIX KOHCTPYKIME ¥ 3HATeHHX
YCHJIHH B HHX;

~ YCHNHA B aHKepax KOHCTPYKLUHUH;

~— HAIPOKeHUs U JeQopMailki B IPYHTOBOM MAacCHBE,

~ NMbC30OMETPUYECKHE HAIOPHI BOAKLI B IPYHTOBOM MaCCHEBS,

— pacxofnl BOAbI, PHUABTPYIOUIEl B MACCHBE I'PYHTA, puemaiomeN Mo%

3eMHBIC COOPYKEHHS,

— TEMIICpATYPY I'DYHTOB B MACCHUBC,
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— 3 PeKTUBHOCTL PabOTEI APEHAXHBIX, BOJOMOHH3HTENLHBIX H NPOTHUBO-

Mﬂmaunmmmx CHCTEM;

— ypOBEHb KONeOaHUA TOA3EMHOrO COOPYKEHUN NMPH €10 CTPOUTEALCTBE
oAIOM C TOHHEIAMH METPOIIOJIUTEHA U APDYTHMH UCTOYHUKAMH BHOpallHOHHBIX
4 AMHAMAYCCKHX BO3ACHCTBHA.

8.1.7. Ilp1 NpOEKTUPOBAHHHM TOA3EMHBIX COOPY>KCHHM HOMKHBI OBITH
1peyCMOTPEHBI HIDKEHEPHBIE MEPOTIPUATHS NO 3aLIUTE 3J2HHH H COOPYXEHUH
oT HeAOIYCTHMBIX JiehopMaiiyii.

8.1.8. IIpn crpoutensCcTBE MOA3EMHBIX 00BEKTOB B PaiiOHAX ¢ NAOTHOM
;aCTpPOHKOH ¥ HATMYMEM HCTOPHYECKHX NAMATHUKOB H NaMATHHKOB 2PXMTEK-
ryphl MOHHTOPHHT" OCYIIECTBIIAETCH MO PYKOBOACTBOM Hay4YHO-TEXHHYECKOI'O
KOOPJAMHAUMOHHOrO COBETA, KOTOPHIM CO3AACTCs U3 (PEACTABUTENCH 3aKa3UNKA,
IpOEKTMPOBIIKKA, CTPOUTEABPHOH OPraHM3aiiHM H PAHOHHBIX OPraHOB Ha/30pa H
KOHTPOJISI, & TAKXKE B ClIyHae HEOOXOAMMOCTH ~ OPraHOB OXPaHbl HCTOPHYECKHUX
NaMATHAKOB.

8.1.9. MOHHUTOpPHHT ACIDKEH MPOBOJUTLCA MO CIEHHATBHO pa3padoTaH-
HOMy HPOSKTY WM IporpamMme. K BRINOJHEHWIO MOHWTODMHIA JOJKHLI TIPH-

BICKAThLCH CHCHHUIH3NPOBaHHBIC OPraHHu3alul, HIMCIODIUE JTHUCH3IHKW HA IIPOBC-

JEHHE DTUX DaboT.

Cocmae mornumopunza

8.1.10. Cocras u 065eM MOHUTOPHHIA AOIHKHBI HA3HAYATHCA B 3aBHCHMO-
“TH 0T YPOBHS OTBETCTBEHHOCTH COOPYXEHMH, X KOHCTPYKTHBHBIX OCOOCHHO-
CTeit, KATErOpHY CJIOMKHOCTH HHXEHEPHO-I'€OJOTHYECKHMX YCNOBHH, crocoda
"O3BENICHUS ION3EMHOTO COOPYXKEHHMs, ILTOTHOCTH OKDYXaIoIel 3aCTPOHKH H
PYIBX yenogruii.

8.1.11. B cocrage MOHUTOPHHTa HEOOXOANUMO HPEAYCMATPHBATL:

= COOp n apanuz TeXHHUECKHX JaHHBIX 10 KOHCTPYKUHNIAM ITOA3CMHBIX H

Haxze . y .
MHbIX yacTelt 3naumnii u COOpPY>XeHHH,
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- 0o0cnenoBaHKE CYWIECTBYIOUIMX 3MAHUA M COOPYXEHWH, B Toy, Yy
Che
MOJI3¢MHBIX KOMMYHHKALNH, MTONAJIAIOHX B 30HY BIMAHMA HOBOIO CTpoyte,
L-

cTBa (npunoxenusa B u I);

— pa3paboTKy TpeboBaHHil N0 AOMyCKaeMbIM NPEACILHBIM ItEtlJOpMauum
3naHUA B COOpYXKEHMUIA;

— ONpefiencHue pPacueTHHIX BEAWYHH [COTEXHUUECKOrO MPOrHO3a, By
Has OLEHKY BIHAHHJ MONICMHOro CTPOUTENLCTBA W NPOH3BOZCTBA pabot gy

CYLUECTRYIOMNE 3AaHNA ¥ COOPYKEHHS;

— pa3paboTKy MepONpHATHIl 110 YCTPaHEHHIO HEraTHBHEIX NOCAEACTBH

NOA3EMHOIO CTPOHTENILCTRA.

8.1.12. MOHWTOPHHI 1ENeco00Pas’HO OCYLIECTRINTh C HCTIONB30BAHHeN
KOMIUTEKCHOH aBTOMATH3HPOBAHHOH NPOTPaMMBl, NO3BOISIOMIEH ONepaTHBHE
BRIABJIATH BCE BO3ZHHKAIOUIWE OTKHOHEHHSN, VCTAHABIABATE HEOOX0MHUMEIe B3ay-

MOCBA3H H PEryIHpPOBaTh BECh NPOLIECC B LIEJIOM.

Otuiue mped0CaHUA K MOHRMOPUHZY

8.1.13. Buibop cucteMsl HabIMOeHHA IPOU3BOAAT B 3aBUCHMOCTH OT Iie-
Nler ¥ 3371349 MOHUTOPHHTA, PEe3YibTaTOB PACYETHRIX [IPOTHO30B, CKOPOCTH IIPO-

TeKaHHs NIPOUECCOB, TOYHOCTH M3MEPCHHH K IMPOIO/DKMTENIEHOCTH MX BO BPE-

MEHH.

8.1.14. ToyHOCTh cHCTEM HAOMOAEHHMM Ha3zHa4yaeTCs B 3aBHCHMOCTH 0T
BeIMYMH PAaCUeTHBIX IIPOTHO30B K 0/KHA 06eCcTieYuBaTh JOCTOBEPHOCTE MOy~
yaeMOi MHQOpMALUH, a TAKKE COOTBETCTBOBATh TpeDOBaHHAM cOIVIACOBAHHO-
CTH B MPOCTPAHCTBE ¥ BO BPEMEHH IPHMEHAEMBIX PA3IUYHBIX CHCTEM HabJII0-
NEeHHUH.

8.1.15. Tlpubopsr 1 oOopynoBaHue, HCNONb3yeMble MJiA sabnioacHi,

Ba.-
AOJDKHE OBITH CePTHOULMPOBAHB! U aTTECTOBAHBI B COOTBETCTBUH ¢ Tpebo

HuAMHA ["occTaniapTa Poccyn.
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R.1.16. Touxy H3MepeHHt M YacTOTy HaOMOJeHUH HeOoOXOAHUMO HazHA-
44Tb B 3aBUCHMMOCTH OT BEIMYHH PacyeTHHIX MPOrHO30B, HHTEHCHBHOCTH H3Me-
yeHH pabmoJacMbIX BENIUYMH, MacIuTaboB OCBOEHHS TOA3eMHOro NpoCTpaH-

o783, KOHCTPYKTHBHBIX OCOOEHHOCTEH 3MaHKH U COOPYXKEHHIA.

Cucmema monumopunza

8.1.17. Ha craguud npoexTHpoOBaHHA A0 NHPOBEACHUA MOHHTOPHHIA
JOTKHB OBITH pa3paboTaHsl ¥ ONpeACNeHbI:

~ OCHOBHEI€ 3KCITYaTalHOHHEIE TPeOOBaHHMS K 3AAHHAM H COOPYKEHUAM
g OKpYKarollesl Cpene;

~ pacYeTHBIH NPOTrHO3 3HAaYCHUH AePOopMalMi H YCHIIHII;

— MPOrpaMMa HaONIOACHUH;

— CHCTeMbI HaOMIOAEHHH.

8.1.18. Ha cTanuu CTpOHTENIhCTRE AOJDKHBE BRIIIONHATHCA:

— YCTaHOBKA CUCTEM HalrOIeHUH;

— TIPOM3BOLACTBO HAONIOAESHHH.

8.1.19. Ouenra NPRUSATHIX KPUTCPUEB BHITIOTHECHUS IKCILTYATAHOHHEIX
TpeOOBaHUH 1IPOU3BOAMTCA Ha OCHOBE PE3YILTATOB CPaBHEHHS PACUYETHBIX U
HabmonaemMbix 3HaYeHHH nedopMamuil ¥ ycuamid. B HeoOXOHMMEIX Ciy4dasx
TPOM3BOAMTCA pa3paboTKa AONOJHHUTEABHBIX MEPONPHATHR 1o obecneueHu:o

KCHAyaTalMOHHON HANEXHOCTH CTPOSILEroCs NOA3EMHOTO COOPYKECHUS U OK-

PYXAIOIMX IKCINTYaTHPYEMBIX 3/aHHIA.

Pacuemistit npoZHO3 AUAHUA CIMPOUMENbCINEA
NOO3IEMHBIX COOPYIHCEHUU HA OKPYHCAIOW(YIO 3ACMPOUKY

8.1.20. CocraB 1 06bBEM 3aWUTHEIX MEPOTIPHATHIT ONPee/sIOTCS Ha CTa-

WH NpoeKTHPOBANYS NTOA3EMHOTO COOpYIKE€HHA Ha OCHOBE MCIIONB30BaHHUA pe-

3
YbTaTop poryosa Ac¢oOpMallHi.

177



B npoexrax ROA3EMHBIX COOpPYXKEHHMH HEOOXOIUMO "peﬂYCManuaan
pasnen Ao 3aLjudTe OKPYXKarolel 3acTpoiku ¢ pa3paboTkoii 3(1)(1)EKTHBHLIX Me
110 NpeXypeXJCHHIO HEJAONYCTUMBIX AehOpMali 3aHHIA.

8.1.2]. Pacuer NpO4YHOCTH M AOMONHUTEABHBIX AeOPMaumit 3mapuys; "
COOPYXEHMI NpH poBEACHUH BOMM3M HuMX pador 110 CTPOUTENLCTBY nopgzey,.
HBIX COOPY)KEHWH, TPAHCIIOPTHBIX, KOMNEKTOPHBIX H KOMMYHHKAUHOHHEIX Toy.
HeseH, NOA3EMHBIX MepeX0oN0B H APYIUX 00BHEKTOB pexoMeHayeTCs BBITIONKg Yy,
YHCHEHHBIMH METOJAMH C MCIIOJNb30BAHHEM CNEUHANBHBIX NPOTPaMM, B Toy
YHUCIIE METONOM KOHeYHbIX 3neMeHToB (MKDJ) ¢ Henonb3oBaHHeM HenuHeimyy
MOJICIEH TPYHTOB M METONOM THIOBEIX KpHBBIX (MTK), KOTOphIM ycTanarny-
BACTCHd MYJNbJa BEPTHKANBHBLIX M IOPH3OHTANBHBIX CMEINEHHH Ha MOBEPXHOCTH
MacCUBa.

[Ipy nosranmHOM CTPOUTENBCTBE MOA3EMHOID COOPYHKEHHS DACYETHl fle-
dopMaIHil NOBEPXHOCTH BEAYTCHA B COOTBCICTBMH C JTIPHHATOH TEXHOJOTHEH
CTPONTENLCTRA MOCICAOBATENBHO U K&XKAOI0 3Tana.

[Ipy HanuunK JVMHAMHYECKHX BO3ACUCTBHHA HA IPYHTHI OCHOBaHHUH OIM3-

PacONIOKEHHBIX O0HEKTOB I1POrHO3HPOBaHNE AeOPMalH IPOHU3BOLHTCA N0

pe3ynsTaTaM ofbITHEIX pabor.

8.2. HHKeHepHO-reo0oriyecKHi MOAHTOPHHT

8.2.1. B mporecce n3pICKaHui B REOOXOAHMBIX ClyYasx ciaeXyeT BRION
HSTH MOHMTOPHHI OT/EALHBIX KOMIIOHEHTOB Ie0NorHIecKOi Cpeasl, KOTOphIH
MOXET NPOAOIDKATECS B NEPHON CTPOHTENBCTBA, & IPH HEOOXOAUMOCTH H B TIC”
PHOJ IKCIUTYATALMH 3AaHNH H COOPYKCHHH.

8.2.2. MOHHMTOPYMHT POBOAMTCE B COOTBETCTBKY ¢ 3apanee pa3paboTat

HBIM TPOEKTOM K BKJIHQYAET B Ced4:

— CHCTEMY CTaHOHapHBIX HaOMOJEHHH 33 OTACILHBIMH coMrogeHTaMH

reojIOrHYeCKOH Cpelibl;
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_ OHEHKY pe3ynpraToB HAOMIOACHMH M MPOrHO3 M3MEHEHUS reofiorHye-

oil CPEAIBI B CBA3HU CO CTPOUTEILCTEOM.

8.2.3. CoctaB, oOBEM M METOABRI MOHHUTOPHHIA JOMKHHI HAa3HAa4YaTHCH B
13BHCHUMOCTH OT HHXEHEPHO-TEONIOHYECKHX H IHAPOTre0NorHYecKHX YCIOBHUH
OLIATKH, criocoba BO3BeNCHHUA ODBEKTA CTPOUTENBCTBA, €0 KOHCTPYKTHB-
(X OCOOCHHOCTEH M YPOBHS OTBETCTBEHHOCTH, YAAICHHOCTH OKpPYXatolieH
Cymeﬂgymmeﬁ 33CTPOUKH # B COOTBETCTBHH C PE3YNBTATAMH IreOTeXHUUECKO-
ro NporHo3a.

8.2.4. NxeHepHO-reoNOrHyecCKMd MOBMTOPUHT H3a KOHKPETHOU MAOLIAI-
ke CTPOHTENBCTBA JOMKEH ObITh YBA3AH C CHCTEMOH pETHOHATBHOIO I'€ONOIH|-
4ecKkOro MOHHTOPUHIA (IPA HANMYKMH [IOCNIETHETO).

8.2.5. Hatypusle HabnroAcHuA, BEINONHAEMEIE B IIPOLiECCe MOHHTOPHHTA,
MOI'YT BKJIIOYATh:

a) HaOMONCRUA 32 COCTOSIHMEM OCHOBAHUA M MAcCCUBA I'PYHTa H I'HAPOTe0-
Toryyeckor oOCTaHOBKOM — HaOMIOAEHMA 33 U3MECHEHHEM  (U3HKO-
MCXBHHYECKHX CBOMCTB I'DYHTOB; M3MEPEHHS HanpshkeHud M nedopManui B
[PYHTOBOM MAaCCHBE; HaOJIIOJEHMs 32 COCTABOM M PEeXHUMOM IOA3EMHBIX BOJ;
HAOMIONCHMS 32 pa3sBHTHEM HeONaronpHATHBIX WHXEHEPHO-Ie€OI0rHMEeCKMX
npoueccoB (KapceT, cyd@po3us, ONION3HHU, OCelande NOBEPXHOCTH M Ap.); Habmo-
I€HUA 33 COCTOSHUEM TEMIIepaTyPHOI0, SNEKTPUYECKOro H APYTrUX Pu3HIecKHX
NOJIeH;

0) HaOmoneHus 32 WIMEHEHMCM OKpYXaloulell NpUpOMHON Cpelbl Npu
OACHOCTH 3arpsA3HEHHA I'PYHTOB U IOA3GMHBIX BOJ, 1IPH Ta30BbIICNEHUH, pa-
AHALHOHHOM M3TY4YeHHH U T.1. (Fre03KONOTHYEeCKHH MOHUTOPHHT).

8.2.6. Ha oCHOBe NONYYEHHBIX pe3yALTATOB HATYPHLIX HaGMIOAEHMIT
YTOUHSIOTCH  OPOTHO3bI, KAcaroUIMecs H3MEeHeHHS OHIHKO-MeXaHHYECKHX
“BOHCTB rpyHTOB, HampsKeHHO-ICPOPMHPOBAHHOTO COCTOSHUA TPYHTOBOTO
MaCCuBa U rHAPOre0NorHYecKOro peXxHMa, aKTHBH3AUMH B Pa3sBUTHL HeO1aro-

}
PMATHBIX reonoruyeckux 1 UHKEHEPHO-TeONOTHYECKHUX [TPOLICCCOB.
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[lo pesynbraTtaM MOHMTOPKHHTA NPOEKTHAA OPraHH3alMs MOXKeT NPOH3pe.
CTH KOPPEKTHPOBKY NPOEKTHOTQ PELIICHHS.

8.2.7. Ylp BLINONHEHMM HHXEHEPHO-IEONOTHYECKOro MOHUTOPyy
NPHMEHAIOT CIeAyloUMe BUAR! paboT:

~ AN HAaDJIIOIEHHH 38 H3MEHCHHEM COCTOSHUA PYHTOBOI'O MacCugy — Gy-
peHHeE, [10JleBbie ¥ 1a00PaTOPHEIE UCCAENOBAHHS FPYHTOR, a Takoke reodu3iye.
CKHE HcclieloBaHHs (cM. npuiioxenue I);

~ JUIA KOHTPONA 32 U3MEHECHHEM THAPOreoNOTHYECKOTO PeXHMa, B To
YHCJIC pPa3BUTHEM JEMPECCHOHHOW BODOHKH WM NOATOILIEHHA ~ YCTPOHCTRo
CHCTeMBI HahmoaarebHBIX CKBaXKHUH.

8.2.8. Obwwue TpeboBaHus, NPEABIBIIEMbIE K MOHUTOPHHTY:

~ KOMIUIEKCHOCTD, 3aKAIOYAIOLIAACA B TOM, YTO BCe HAOMIOACHHS ROMmKHE
IPOH3BOMHMTLCS COINIACOBaHHO MEXAY COOOH B IIPOCTPAHCTBE H BO BPEMEHU;

— yCTAHOBKA BCEX TOYEK Ha0mo4eHUHN B Haubonee XapakTepHLIX MecTax;

~ YacToTa HabJIOAEHHM olpeaensiercs WHTEHCHBHOCTBIO M JUIHTEBHO-
CTBIO nNpoTeKaHud HabI0aeMBIX IPOLIECCOE;

— TOYHOCTh H3MEDEHHH HOJIKHA o0ecneyuBatTh JOCTOBEPHOCTL MOTydae-
MO# KHpOpPMaLMH U JOJKHA OpITh COTTIacoBaHA C TOYHOCTHIO PacyueTos;

~ 110 pe3yJpTaTaM MOHHTOPHHIA AoKeH ObITh COCTaBIIEH OTUeT.
8.3. JKoliorsyeckHil MOHMTOPHHT NOJ3EMHDBIX BO/

8.3.1. OCHOBHBIMH 3aJJa4aMH 3KOJOTHYECKOTO MOHHTOPHHTA MOI3EMHBIX
BOJI Ha CTa[HK pabodeil nOKyMeHTaluu UM paboyero npoexta pIsgoTCa.

— pa3paboTKa CHCTEeMb! ONepaTUBHOTO KOHTPONS W CBOEBPEMEHHOTO 00-
HapyXcHHA MCTOIEHHS M 3arps3HEHUs TIOA3eMHbIX BOA W NOTTOMICHAA 1 eppH-

TOPHH;
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~ QLIeHKa AWHAMHKH THIpOTeoAUHAMUYECKUX (MCTOlueHue, TNoATOoNNe-

aue), THAPOreOXUMHYECKHX (XHMHUECKOE 3arps3HeHHe) U IHIpOoreoTepMHye-

ckHX (TETIOBOE 3arpsi3HeHHe) MoKasaTesiel;

— H3YYCHHE H OLECHKa 3aKOHOMEpPHOCTeH AMHAMUKH MUTpalUH 3arpas-
gIOIMHX BEILECTB B 30HE a3palkH U B MOA3EMHBIX BOARX;

— COCTaBJICHHE IIPOTHO3a XapakTepa TCYCHHA MPOLECCOB 3arpsi3HERHA U
gcTOHIEHHA TOJ3EMHBIX BOJA, NMOATOIUICHUA M 3aTOIUICHHA TEPPUTOPHH, AKTH-
pH3alAE  KapCcTOBO-Cy(HHO3HOHHBIX TPOLECCOB, OCENAHMA M TNPOCAAKH HO-

BePXHOCTH 3€MIIH U T.1L.;

— KOHTPOJIb M OLICHKA 3()QEKTHBHOCTH HPHPONOOXPAHHBIX MEPOMpHiA-

8.3.2. Tloay4yaemas NpH 3KONOrMYECKOM MOHMTOPUHIE NOA3EMHBIX BOJ
ruApopexXxUMHas MHQpOpMaLHA JOMKHA ofecrieddBaTh OLEHKY: Ie0dKOonoruye-
CKOTO COCTOSIHUA [IOM3EMHBIX BOJ; YCIIOBUU B3aUMOLCHCTBUA NOA3EMHBIX BOJ C
OKPYKAFOLI[EH Cpeiof; ITPOrHO30B PeXHMa NMOA3EMHBIX BOJ, B TOM YHCIIE M IIPO-
FHO30B I'€ORKOJIOrHYeCKUX [1POLIECCOB; COCTOAHUS I'PYHTOB 30HBI aspauuu; 0a-
JaHCa MOA3EMHBIX BOJi B €CTECTBEHHBIX ¥ HAPDYIIEHHLIX YCIOBHMAX; ITPOCTPARCT-
BEHHO-BPEMEHHBIX 3aKOHOMEPHOCTCH pexuma, QUIBTPallMOHHBIX U MUIPalH-
OHHBIX I1APAMETPOB IIOA3CMHBIX BOJ; XApAKTEPHUCTHK 30H TEXHOI'CHHBIX Hapy-
HICHUH B O3€MHBIX BOJAX.

8.3.3. Co3paHuio IIaHa pa3MellieHHs HaOnroxaTeNbHBIX CEeTeH HZOMKHO
IPEAIIEeCTBOBATE IKO0I0O-THAPOTeQIOTHYECKOEe palioHHpoBaHue, Ha 6aze KoTo-
POTO 1 pameyvaroTcs HaOMONATCIbHEIE TOYKH MOHHTOPHHIE ITOA3EMHBIX BOJ,.

8.3.4. Tlo peneBoMy Ha3HAYCHHIO IKONOTHYECKHH MOHMTOPHMHT TO3EM-
HbIX BOX TipeflycMaTpMBaeT Co3NiaHne YeTHIpeX BHAOB HabimioJaTensbHbiX ceTei:
) HaOMoJaTeNBHBIX ceTell B 30HEe BIUSHUA OYAroB TexHoreiesa; 2) Habmopa-
TCIMHBIX cereit g pegeliax BCeM cTpodnnouanky; 3) HabjdodaTeNbHbIX CeTeH

Ha
“OUpPENeNBHBIX TEPPUTOPHAX JUTS BHIYNCHEHHS BIMSHHA BHEIIHMX (G2KTOPOB

RIPA3HEHpg: 4} GOHOBBIX HAOMIOAATENBHBIX CKBAXHH.
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8.3.5. B cocrtaB pexuMMHOR CeTH 111 HAPOXHMHYECKUX Haﬁﬂmﬁﬁﬂuﬁ
H3YYCHHA ¥ KOHTPONA 3arpA3HEHUA MOJ3EMHLIX BOJ BXOAAT CKBAXKHKL] Cﬂeuua:
NU3HpOoBaHHON HabmomaTenbHON ceTd ¥ MYyHKTH IMHAPOXHMHYECKora ONPoBg.
BaHUA 110 3KCONYATALMOHHLIM ckBaXkHaM. HalbmogeHus 33 peskumonm TeMIlepg,.
TYpbl IOA3EMHEIX BOA NPOBOJATCS B CKBHKHHAX MHAPOTEOTEPMHUYECKON cory

8.3.6. IlponomxuTenbHOCTs QYHKIMOHHPOBaHHS Habmonarensuoi ety
N0JDKHA OBITH OMpejesieHa U3 KOHKPETHRIX NMPUPOAHBIX YCIIOBHM U XapaKTepa
CTEelIeHH BO3ACHCTBHA OOBEKTa Ha 3KOJOTHYECKOE COCTOSHHE HOM3EMHEX BOJ,
Hpu HeoOxoauMOCTH HaGMoeHUs MOTYT OBITH MPOAOIDKEHE] B TeYeHHe BCerg
NEePUOIA IKCILIYATALNH.

8.3.7. I'maporeoskoiiormyeckoe NPOTHOIMUPOBAHKE OCYILIECTBNACTCE Ha
OCHOBe reoQUIbTPAIMOHHBIX ¥ MEOMUTPAHOHHBIX Moaenen. Pasmeprr Moaeny-
pyemo# o0NacTé reopHNbTPaLMH M MCOMHUIPalMy HE JOJDKHBI OTPaHHYHBATLCH
CTPOUTENBHON NAOLIAAKOH U JOJKHBI ONPEAENHATHCA PasMepoM 00NacTH Bo3-
MOXHOIO BIUAHHA O0OBEKTa HE U3MECHEHUE YPOBHEH M 3arpA3HEHHE MMO3EMHBIX
U MOBEPXHOCTHBIX BOJ. B 006nacTh BIHAHUA NOJDKHEL OBITH BKJIIOYEHBI pacnoa-
rarolHecs o COCEACTBY CO CTPOMTEARHOM NAOMIANKOH BOJOOXPAHHBIC 30HSL
peK, 3eNeHbIe HaCAKACHUS, NNapKH, NPy LBl XXUNbIE MACCABEI, TUTOMIAAKH OT/bIXa
W JPYTH€ NPUPOHBIE H COLMATEHBIE OOBEKTEHI.

8.3.8. Ilpu BBIOOpE NONOXEHWA HIDKHEH IpaHuubl oONACTH BIMAHMA B
THPOTE€ONIOFHYECKOM pazpe3e HeoOXOAHMO YUHTHIBATE CNOXHOCTE ICOJIOTHHIL:
CKOT'O CTPOSHMSL H MMAPOIreONIOTHYECKHX YCIOBHH TCPPHUTOPHH, FyOHHY H pas-
MEpH] [TOI3EMHOTO COOPYIKEHHS.

8.3.9. I'panuusl 06NACTH BO3MOXKHOTO BIMAHMA OOBEKTa CTPCHTCHBCTBES
HAa [OA3EMHBIE M IOBEPXHOCTHBIE BOJbI B IIAHE H pa3pe3e, MeToiHKa NpoBeas”
HHWS TIPOTHO3HBIX PacyeTOB AOIKHBI ONPEReNAsThCs U YTOYHATHCA HA CTaAWA
pa3paboTKH NPOEKTHOH HOKYMEHTAlMH CIeUUaNUucTaMi HIH OpraHH3aLlHeﬁ=

7 KHX
CrelManM3UpPYIOMIelics Ha BHIIONHEHHH IPOTHOZHBIX THAPOIe0KOIOorHHeC

PacyeToB.
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R.3.10. Jlas pa3paboTKH Mojenen MCIIONB3YIOTCS KapTorpaduuecKue Ma-
rephallbl, KOTOPBIE TIOYHEHEI B DE3YILTATE aHATH3A H 0OpaboTKy MaTepHanos

HHmeHepHO-FBOHOFH‘IECKHX H TIe0d3KONOTHYECKHUX H3BICKaHWl, a TaKxke clie-

qyIOLIHe ¢dbOHIOBBIE MATCPHAIDI:

_ re0JOrHYECKOE CTPOEHHE TLIOIAIKY;

— 6ypoBble KOJIOHKH CKBaXXHH C YKa3aHHeM BONONPOSBIEHHH,

— TpaHyJIOMETPHUECKHH COCTaB BOZOBMEIIAIOIHX OTIOXKEHHUH,;

~ KO3OQULUMEHTH PHIBTPALMHY BOAOBMEUIAIOLINX OTIOXKEHUH, MOMYyYEH-
gpie 1a00paTOPHBIMU CNIOCO0aMHU U MIpH NPOBEAEHAH ONBITHO-(QUILTPAIHOHHBIX
paboT;

~ PE3YJIbTAThl re0PU3NIECKUX UCCIIEAOBAHUHM;

— JAHHBIC PEXKUMHBIX HaOMIOJeHHH 32 YPOBHEM IMOA3EMHBIX BOJ;

~ XUMHUYECKHH COCTaB MMOA3EMHBIX U ITOBEPXHOCTHAIX BOJ.

8.3.11, Ilo MaTepHanaM re03KOJIOTHHECKUX MCCISAOBAHUN JOIXKEH OBITh

COCTaBJICH OTHET,
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P

[TPHJIOXKXEHHUE A

(pexomerndyemoe)

Onenka TeXHH4ECKOro COCTOAHUSA 3A3HHHA 10 BHEIIHHM NPHIHAKAM

Pl

ey e — — T PE——

- | Onanvuecknit
Kareropus cocros- | O01Me npu3HAKH, XapakTepulyiomue cocTos- [TorpeGHOCTE B pEMOHTE WM YCHIIEHUH H3HOC 3118~
HHA 3AaHHA HHE KOHCTPDYKLIHH | KOHCTpYKUHH ' HHA B LIEJIOM,
I L | * ) | %
1 2 ) L 3 _ 1 4
HeucnpaBHOCTE OCHOBHBIX HECYIIHX KOHCTPYK- Buinionuawrcs 1pedopanus AeCTBYIOWIUX
uuid (GynjaMeHTOB, CTEH, NEPEKPBITHIL, Ieperopo~ | HOPM NpoeKkTHOR aoxymeHranuy. Heobxonu-
I JIOK, KPBIIH, OKOHHBIX ¥ JABEPHBIX 3al0IHEHHH, MOCTE PEMOHTHEIX PaBoT OTCYTCTBYET, HOD-
HOpMaiabHOe TOKXPBITHH [TOTIOB) H HHXEHEPHOTO 0BOpyaOoBaHUs | MalbHas IKCILTyaTauHs oDecneynnaercs Tex- o 10
OTCYTCTBYET HIIH UMEIOTCA HE3HAYKHTENbHBIC HEHC- | HUYECKUM O0C Ty KHBAHHEM
‘ MPasHOCTH, HE IPENATCTBYIONIHE HOPMAILHON ‘
| OKCIUIyaTALMH 31aHHsA ‘ ) o ' ! - - ‘
HesnauuTenkHbIe IOBPEXIACHUA HECYIUMX H OF- C yuyeroM PaKTHYECKHX CBORCTE MaTEpHANIOR
paXaaronuxX KoHerpykuuit. Ha oraensHbIX yyacT- ‘ yIOBRETROPAIOTCS Tpebopanus AeHCTRYIOIHX | 1
11 Kax UMETCA OTAEIbHBIE PAKOBUHE], BEIDOWHBEI, HOPM, OTHOCSAIIHECS K NPEACTBHBIM COCTOSHH-
BONOCAHBIE TpeInuHbl. UMEIOT MeCTO HeIHAYN- sM | rpyninel;, TpeboBanug HopM Il rpynner Mo- To 20
Y AOBACTBOPH- TeIbHBIE NEPEKTHI, CBA3aHHbIE C HEPABHOMEPHOH ryT 6bITh HApYiIeHB], HO obecneyrRBaloTCs
TCJIBROE ocazKoit 3nanns. CABHIOB H MOBPEXKACHNH Mepe- | HOPMATLHEIE YCNOBHSA sKCILTyaTaund. TpebyeT-
KPBITHH, NECTHUL, CBOJOB HET. CA TEKYLIUH PEMOHT C YCTPaAHEHHUAMH JIOKANE-
n ) | | HBIX OBpeXcleHUN 63 yCUACHHA KOHCTPYKIMS | ir
Hecyuue ¥ orpaxkiaroiine KOHCTPYKIMH (PyH- Hapywens! Tpe6opanud AeHCTBYIOIHUX HOPM, b
NAMEHTHI, CTEHR], IEPEKPLITHA, IEPEropOAKH) HO OTCYTCTBYET OHACHOCTE 0OpylIeH S ¥ yIpo- |
11 MMEIOT 3HAYUTEbHBIE NOBPEXKICHHU IIPH orpaHu- | 3a DesonacHocTH moaei. [Insa obecnevyenus
| Hey/IOBNETBODH- YEHHOM PACHIPOCTPAHEHUH. CMEIICHUE TUTHT NEpe- | HOPMAaNIbHOHA axcInyaTanuy tpedyercs kany- Ho 40
| KpuITHH Ha onopax #e Doxee 1/10 rnyburm 3anen- | TajibHLI PEMOHT C YCHIIEHHEM M BOCCTRHOBJIC-
1C/IRHOE x#, HO He Oonee 2 cM. O6pa3zopanne BEPTHKANBHBIX | HUEM HecylleHh crmocoOROCTH NOBPEXAECHHBIX
TPELUMH MEXIY MPONONLHEIMU M NONEPEYHBIMH KOHCTPYKUHHA. DKCILUTyaTAUHA 308HHS BOZMOX~

, !

Ty
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ITponomxenue npunoxenues A

2

3

4

CTEeHaMH.
OkOHHEIE H [IBepHbIC 3ATIOAHEHUA, KPbIlla, IOKPHI-
THUS TIOJIOB, HHXEHEPHOE 000pyHOBAHUE, UMEIOT
3HAYHTE/ILHBIE HEUCTIPABHOCTH IPH MACCOBOM MX
pacripocTpase K. CHIKeHue HecymeH cnocoOHo-
CTH KOHCTPYKIUR 110 25 %

Ha CO 3HAUMTEILHBIMH OrpaHHYCHUAMH

IV
[IpEABAPHUHOE

Hecyuye ¥ orpaXxaarolise KOHCTPYKIIMM 30aHng
(GyHnaMeHTR], CTEHBI H HEPEKPBITHA) HMEIOT 3Ha-
YUTENLHbIE NORPEXICHUA IPH MAaCCOBOM UX pac-
NPOCTPaHEHUH. Pa3BHThI 3HAUHTEIBYBIE CKBO3HBIC
TPEIHHbI KOHCTPYKIIUH, B TOM YHKCIE OT HEpaBHO-
MEpHBIX aegopmannit. CMete e M T MePeKphl-
TH Ha ornopax 6onee 1/10 rayOnnk! 3anenku.
CHibkenue Hecyed criocoOHOGTH KOHCTPYKIUH
a0 40-50 %

CyLIECTBYIOLIHE NOBPEXKICHHS CBUACTCHBCT-
BYIOT 00 onacHocTH npebbiBanud moner u
BO3IMOXHOCTH oOpylleHBA OTHC/IbBHBIX KOHCT-
pykuuii 3nanug. Tpebyrorca HEMEANeHHBIC
CTPaXOBOYHEIE MEPONIPHUATHS (pa3rpy3Ka KoH-
CTPYKLHUH, YCTPOUCTBO BPEMEHHON KPEITH H T.
1.), IKCITyaTalus 3/1aHHA JOIKHa ObITh Tipe-
KpamieHa AJs MPOBEACHMA KAIUTaNBHOro pe-
MOHTa (PEKOHCTPYKUMY) 31aHHUA ¢ BOCCTAHOB-
neHHeM (YCHACHHEM ) TOBPEKACHHEBIX KOHCT-

EyKuHﬁ

Y

V
aBapUHHOE

Hecyuine ¥ orpaxaatouiye KCHCTPYKIUY 3JaHHKA
(QyHAAMEHTBI, CTEHbI ¥ NEPSKPHITHA) He CIIOCOOHNK

BBIITOJIHATE 3aJaHHbIe QYHKIWH HM3-32 BRICOKOM
CTeneHHu UX nospexzaeuuil, CHIxXeHHe Hecy e
crioco6HOCTH KoHCTpyKuMit capie 40-50 %

CyiecTayomnue mospexIeHHS
CBHACTEJILCTBYIOT O HEOOXOAHMMOCTH
IBAKYallUY MIOACH M3 3/1aHHUSY H BO3MOXHOCTH
ero o0pymeHua, IKCHayaTalus 31aHNs
nopKHa ObITh HEMEIUIEHHO HpeKpalleHa.
TpebyeTesa nposeacHue OXpaHHO-
MOJAAEPMUBAIOIUX MepolIpuaATHH. HeoOxoxn-
MO TIPOBENICHHE JCTANBHOIO 0DCNEI0BAHUS
KOHCTPYKUMH 0O 11e/1€C000pa3HOCTH BEIUIONHE-
HHS KanUTaIbHOTO PEMOHTA (PEKOHCTPYKIIHH)
HJIH CHOCA 37aHKA

i

o l

|

Ho 70 J

Caprnte 70




[TPUITOXEHHE b
(pexOMEH Ky eMOe)

Onpenesienne AONOJAHATEALHBIX O0CAA0K 3AAHHH
OT BJAHAHHS BOAONOHHKCHHS HJIH APCHAXKA
1. JedopManuu oCHOBaHHUHA CYHIECTBYIOMX 3JaHHI IPH BPEMEHHOM My
[IOCTOAHHOM (ApPEHAaK) BOJONOHIDKCHMHM BOMM3N HHUX ClefyeT ONpeAeNsTh o
BIIMAHHA BO3HUKAIOMIMX AOTIONHHTENBHBIX 3Q(EKTHBHEIX HAIIDSKEHUH B IPyH-
T€, BbI3BAHHLIX CHATHUECM B3BEINMBAIONICTO AEHCTBHS BOARBL.
2. HononuutensHble 3((QEKTHBHbIE HANPAXKEHUA B IPYHTE G, " kl1a,

ONpPEACNAIOT [0 YOopMyJie

Gwdm = (Y ~Ysn) (1)

ric Y — YACHbHBIN BeC FPYHTA, kH/m:
Yss = (¥s— Yw)/(1+€) — ynensHbl#t BeC rpyHTa BO B3BEIIEHHOM
cocTostHUM, KH/M ;
Ys — YAEABHbIN BEC YaCTHI] rpyHTa, KH/M';
¥, — YAECHBHBIH BeC BOJEHI, kH/M :
e — KO3 PHUHEHT TOPUCTOCTH;
h ,, — IOHWXeHHE YPOBHS IIOJ3CMHBIX BOJI, M.

3. JonmoaHKTENBHYIO OCajIKy OIPCIACIIAIOT METOAOM TIOCIOHHOIO CyMMH-

pOBaHud 0O QopMy e

Sﬂan zﬁza:m-hi/Ei! (2)
i=]

rae p — 6espasmepuniit koadduuesT, pasHbii 0,8;
6, " — cM. hopmyay (1);

h;, E; — TonuuHa, M, 1 MoRyns nedopmaniui, klia, i-ro cnos rpyHTa,
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It - YUCJIO CNIOEB IPYHTA B NpeAenax CoOxXMMacMOH TOMIIK.

3. 3a HWKHIOIO IPAHHIY CHKUMaeMO#l TONIM AOJDKHA NPUHUMATHCH MEHb-
gras B3 ABYX BEJIHYUH — INIyOMHA KPOBAH HUDKEJIeXALEro BOAOYNopa UilH Iiy-
frHa, HA KOTOPOH BEAHYMHA HONONHUTEABHBIX 3Q(EeKTUBHBIX HarnpsXKeHUH
(BKIXOYas HANpPSHKEHHA OT COBCTBEHHOIO BECa CYMIECTBYIOUIMX COOPYXKEHHH)

papaa 20% BeNMYMHB! BEPTUKAJIbHBIX HaNpOKEHHH OT COOCTBEHHOro Beca

FPYHTA.
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[TPUIIOXKEHUE B

(pexomenodyemoe)

MeToant 4 annapaTypa, ipHMeHaeMbie NpH 00CIEeJOBAHNE KOHCT-
PYKIMH NPH MOHNTOPHHTE

Tabnuua B}

OpHeHTHPOBOYHAR OIECHKA NPOTHOCTH 6€TOHA HYTEM NPOCTYKHBAHHSA NO-
BEPXHOCTH MOJIOTKOM

| Pe3ynpTarhl OJHOIO yiiapa CpeHed CHIIb MOIOTKOM Hpou-
| maccoii 0,4-0,8 xr { HOCTh Oe-
1
HenocpezncTseHHO no nopepx- | Ilo 3yGuiy, yCTaHOBJIEHHOMY TOHa,
HOCTH OeToHa «€KaJIOM» Ha OeToH MIla
rﬁ“mmﬂmm———r_-—-*_—-——-———__ﬂ——_—r_—-——_-—_q
Ha nosepxHoctu 6eToHa Hernyboxul cixen, nemaaxd He
OcTaeTCa Cnadeutil Cnefi, BOKPYr | OTKANBIBAIOTCH
bonee 20
| KOTOPOro MOT'YT OTKAIBIBATECS
TOHKHE JICIAIKH
Ha nosepxuoctH 6eToHa ocTa- | OT MOBepXHOCTH OeTOHA OTKa-
€TCA 3aMETHBIY CHEH, BOKPYT JBIBAIOTCH TOHKME JICINaiKH ‘ 20 .10
KOTOPOro MOT'YT OTKQJIEIBATLCS
TOHKHE JICILa/TKH
i w R
| BeTOH KpOLIMTCA M OCHINaeTcs, | 3y6mwio NpoHHKaeT B 6€TOH Ha
PR yaape 0o peOpy oTkaisl - | TIyOMHY 110 5 MM, DeTOH Kpo- ‘ 10...7
BalOTCA OONbINUE KYCKH IITATCH
Ocraercs rnybokui cnen 3younno 3aduBaercs B beToH Ha
Mewnee 7
| TTyOuHy 6onee 5 MM
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[Tponoimxenue npunoxenus B

Tabnuua B2

OpuenTAPOBOYRAA OUECHKR NPOMHOCTA PRCTBOPA INBOB

KHPIHYHOH K1aaKH

Mapka pac- | XapakrepHbie NPH3HAKM NOBPEXICHUA PaCcTBOpa LUBA IPH

TBOpa HCTILITAHHH JI€3BHEM HOXA

0-2 PacTBOp Jerko peIXJHTCS HOXKOM, BBICHITIAeTCH,
o | BBIAYBACTCA

4-10 PacTBOp Nerko pexercs HOKOM
25 { PacTBOp pexercs ¢ TPYAOM, KPOLIUTCA
50 PacTeop KpoIIMTCA, HO HE pEXeTCs

| Bonee 50 Ha nosepxHoCTH mBa npu ABH)XCHHM Je3BUA HOXAa OcTa-
eTCs CBETHLIM WIITU TEMHBIH clen

b e

Tabnuua B3

MeToab! B annaparypa

HepaiPpYIHRAWINEro KOHTPOJASA CTPOHTEALHBIX KOHCTPYKIHH

No | Meronm Annaparypa Jinanazos Ob6nacts
. | H3MEPEHHH | NPHMEHEHUA |
1 2 3 | 4 5
1 | Yopyroro | Ilpubopst Tunma KM, OMI, | 10-70 OmnpenencHue
orckoka H | npubopsi LIHMWCK, Mo- Mlla  npounocTd  Oe¢-
mwiactyde~ | sotku LlMuara (Mogenn | ToHA
ckod je- | N,NR,ND,L,LR LB, M,
dopmalliK | P, PT, PM) u ap. __J ‘
2 | Yaapuoro | DIGISchmidt, OHUKC-2-3, | 2-100 Onpeneneune
umnynsca | MTIC-MI'Y u mp. Mlla | Ipo4HOCTH He-
| TOHA, KUPITH4a,
ITYKATYPKH,
o B ) _ KOMIIO3UTOB
3 | Vasrpa- | Beron-22, VK-14[TM, 2-100 OnpeneneHue
3pykoBoit | YK-1401,YP-10I1, A-1220, | Mlla IPOYHOCTH De-
METO] A-1230,V11-2M u np. TOHA ¥ OLIEHKa
TPEIHHOBATO-
CTH U3JIENHUHA U3
N B betoHa
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IlponomkeHne npurtoXenus R

i s,

2 | 3 ] 4 1 5
To xe YnbTpa3BykoBoit tomuu- | 50-500 Mm | U3mepenne
HoMep A1220 TONLINHB! XKee-
300€TOMHLIX H3-
‘ JACITHH IIpU of-
HOCTOPOHHEM
“ - I | ROCTYIE K HUM
To xe Ynprpa3sykoBoit Tomorpad | Ha rny6mny | Jlns Bu3yanuza-
A-1230 01 M UM BHYTPEHHei}
CTPYKTYPHI Xe-
11€300€TOHHBIX
H3JCMUH TP
OAHOCTOPOHHEM
| AOCTYIE K HHUM.
Ilo3Bonger 06-
| HAPYXKUTH Hyc-
TOTHI C 00BEMOM
1 70 30 oM 1 pac- |
| CHOEHHSA IUIOoma-
i _ N 5 zib10 110 10 oM
Maraur- | Ilpubopsl Tuna «M3C», o 120 mm | Jing onpepene-
HbIH Me- | «lJorck-2.3» HHSA TOJIIUHBL
TOJL B Me- 3aIMTHOIO Clos
TOJBL, OC- OeToHa H I10K0-
HOBaHHBIE KEeHHA apMaTyp-
Ha 3MCK-~ HBIX CTEPXKHEH B
TpoMar- Kenezo0eToH-
| HuTHBIX HbIX H3JEIHAX, |
H3y4e- OLIEHKH JUa-
HUSX MeTpa apmary-
— , phI
Onektpo- | Jedexrockomn Buxperoko- | Ilpenens- | Ilorck MMKpO-
cratuue- | Beii BJUJI-5SM Hble pa3Me- | TPeLMH, BbIXO-
CKHe, : pBl BBISIB- | ASIHMX HA I10-
TepMO- | NSEeMBIX BEPXHOCTH Me-
3IEKTPH- TPEILIKH: TaJOB B KOHCT-
JECKHE U rayOmHa - | pyKuuax, AeTa-
IH3J1EK- 0,25 MM, NAX, CBapHBIX
| TPUHeCKue HIMpWHaA - | HIBAX
| METOAIBI 0,02 MM

198



I

ITpononxkeHnne npunoxenns B

199

] 2 1 3 4 | s
% Meroasl | Haknapusle gunamoMetpsl | 50-200 Ing KoHTpOAA
KOHTpOJIA | ¥ yactotoMepsl [TPJ1-5, Mlla GPH U3NOTORINE-
Hataxe- | [IPJA-Y, OMUH-2, SMUH- HUH NpeaBapu-
| uyng apMa- | 3, ITHH, JI1-500, JH- TEJBHO HaNpA-
TYDBI JIMMXT, HHA-3, UHA- EHHBIX KOHCT- |
npepsa- | SII, OCHUH-1]1, UITH-6, PYKIHH
| purensdo | MIIH-7, UPH-V, TTHH | -
HaTnpA- |
XKEHHEBIX ;
KOHCT- !
KIHA ) fr .
7 | Mertoasr | UHK-2, BUCT-2 Hanpsxke- | dns onpezaere-
M3Mepe- nHus: S0-200 | Hus MexaHuye-
HHA MeXa- Mt1a; | cKHX Hanpsxe-
HUYECKHX AMIUTHTYXBI | HUH B JJIEMEHTaX
HanpsxXe- xosiebauuii | CTEPXHEBOH, I
HUH U KO- (O 4acTOT | NPOBOJIOYHOHN K
nebanuit 10-60 I'u): | npsaeBoil apma-
0,01-3 Mm; | TYpbI IpeAHa-
BHOPOCKO- | IPAXKEHHBIX XKe-
POCTH: | 11€300€TOHHBIX
0,01-200 u3JeNHA U KOH-
MM/C | CTPYKIIUM; 1na-
paMeTpoB BHO-
pokonedaHuH
Pa3I4HOro Ha-
1 _ B SHAYCHHUS
8 | Metoasi | Bnaromep yuusepcamsHulii | JQuanazon | s usMepenus
HU3Mepe- «BUMC-1» H3MEPCHUK | BAArocozepxa-
HUA BJIa- BAAKHOCTH: | HHs pa3lIMYHbIX
rocoaep- OeToH - MaTepHuaogs: be-
KaHUA 1-20 %; roHa, KUpnyu4a,
KOHCT- KHpITHY - | riecka, ApeBecH-
PYKLKH 1-15 %; Hbl, acankTa U
ApeBecuHa- | ap.
2-60 %




IIpoaonkeHue Npuioxenng B

I T 3 I I N R

O |Meroast | Tlpubopsi: «Tepem-1», «Te- | 0-100°C | Mismepenne,
MHOroka- | peM-2», «Tepem-2PPIIK» u peryinpoBaHue,
h HaJIBHBIX | Op. PErHCTPAUHA |
perucrpa- | [IPOCMOTD MH~
| TOPOB Te- ; GhopManHy OT
MIOBBIX TEPMOJATHHKOR
i potiec- | P ACCNIEN0Ba-
COB ] HHSIX TeMIIepa-
| TYPHBIX [TONeH,
TENNO03aUIHTHEIX
| CBOMCTB KOHCT-
DYKIHH H CO-
I OpYKEHHH

200
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[TPHJIOXEHHWE I

CoBpeMeHHbIe METOABI H CpPeACTBA reoM3IHTECKHX HCCAeJOBAHUI NPH NPOBeA¢HHH MOHUTOPUHT A
NoA3eMHBbIX COOPYKEHHH H OKpYXalolieil 3acTPOiiKH

(pexomeroyemoe)
NeNe MeToant Annaparypa - Ob6nacte NpHUMEeHEeHUA H NIoydyaeMple pe- | Bun cremxu mid
111, ] 3YNBTaThl H3MEpEBHH
1 2 3 B 4 B | 5 '
["'eopanaps! «I'esy, Y CTaHOBJIEHHE [eONIOrHYECKOr0 pa3pesa, | Mnomanuas, nu-
«3oHI» U «['eou» onpene/icHUe YPOBHS NMOA3CMHBIX BOA Ha HelHag
HITAIT (OO0 «Jlo- rnybunax ot 0,5 no 30,0 m.
rucy», r.2KyKoBckuil) B
! Feopanuonokaun- | 3oHa-12 MHoroiienesoro HazHaYeHUA
OHHBlE Mccneno- | PupMa «Radar Incy To xe
BAHUA ¢ UcTionb- | (r. Pura - pecry06Jiu-
30BaHUEM reopa- | ka Jlareus) . ) 1
napos ( B yactor- | «I'por» 1 IlepeHOCHOHN PagUOJIOKATOD NOATIOBEPXHO-
HOM JHarasose N3MIHPAH CTHOTO 30HUPOBAHUA IS OTIpeae/IeH s |
16 - 2000 MI') TYOHHBI H MECTA 3aNeraHus Moa3eMHbIX To xe

HEOJTHOPOLHOCTEH, PasHOOOPA3HLIX IIpel-
METOB, ITYCTOT, KOMMYHHKAIUH, PyHIa-
MEHTOB, IPaHHUL paszesa recaoruyeckKux

CJIOCB
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2 3 1 4 | 5
17 TPJI3I1 BriaeneHue, npociexuBadue 4 KapTHpOBa-
HITIT «Jloxacy» HUE NMOJA3EMHBIX 0OBEKTOB, KOMMYHHKAIIHH
| (BHUUPT) (TpyObI, KaGen, TOHHENN), NYCTOT, HpoBe-
| NCHHE HHXEHEPHO-TeOPU3HIYECKHX H3bl- To xe

- CKaHH# A1 CTPOUTENLCTBA 3AaHUA K 1O~
3EMHBIX COOPYHKEHUH U AUATHOCTHPORAHUSA
UX TEXHHYECKOI'O COCTOSHHUS

N

«I110C» Pa,unonmcamp 60NBLI0H MOIHOCTH TS (

USMHWPAH ITORTIOBEPXHOCTHOIO 30HAHPOBAHKS HA To xe
rinyonnsl 100-200 M, noucka pa3snuyHbIX
___{ HeonHOpPOIHOCTEM, IPEAMETOB M OOBEKTOB | o
| SIR SVSTEM-200 IopratuBHeiit UHQPOBOH panap AN IIHPO-

(CLA) KOrO Kpyra 3ajay reoTexXHUKH, I'eoIoruH, To xe

‘ CTPOKTEILCTBA M OXPaHbl OKPYKaloleH |

To xe ' CpCAb] J ' L

‘Pulse EKKO-1000 LindpoBoit reopanap HOROIO MOKOJIEHHS
| nns obHapyxenus Tpy6 u kabesneit, masno-

rny6uHHON cTpaTUrpaduy, oCTpOCHUS To xe
| H300paXxxeHHUs KeNbIX CTPYKTYP, HEpa3py-
| IHAIOILIETO TECTHPOBAHNS

T el

S —
HIT-PA TlopTaTHBHEL Fe0I0KaTOp AN 0GHAPYKe-

HUA MAJOPa3MePHEIX OOBEKTOB, K€ colep- To xe
XKAIIUX METajula, B IPHUIIOBEPXHOCTHOM
clioe IpyHTa

i I - - ——— st
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[Tponomxenue npunoxenns 1

METOH U3MepeHHS
MJIOTHOCTH U
BJIQXKHOCTH I'PYH-
TOB

1, BITT'P-1, coBMme-
HIeHHBIE BIArOII0T-

HOMCDEBI THIIA

HOCTH ¥ BJIQXXHOCTH IPYHTOB

|

] 2 3 N 4 1 5
I'EO-4 MuorodgyHKUMOHaNBHBIH TPUOOD /18 NOM-
IIOBEPXHOCTHOIC 30HAUPOBAHUA Ha IITyOH- To xe
To xe HY 3-10 M (CBEpPXUINPOKONOJOCHBIHA I'e0s10-
KaTop) i _ . o
HIIO "I"eonoro- [TopzeMHas reopaguosioKalus B IIpolecce
pa3segka POXOAKH TOHHENEH At KOHTPOJIA COCTOS- To xe
} N | HHA TPYHTOB NEpe] NNPOXOAYECKHM HIHTOM
MHoOroKaHaAIbHbIE | MOHHTODHHT COCTOSHUA FPYHTOB C ONpe-
HuxeHepHad celiCMOpa3BeNOYHBIE | JleIeHUEM XapaKTePUCTHK IPYHTOB 110 KOp-
cecMopa3BenKa | CTaHUMH TUra «Ino- | pensiHOHHBIM 3aBHCHMOCTAM To xe
reH», «JiakKoJuT-
24», «buzony,
| ] | «enbra-1'eol» 1 ap. 1 - ~ .,
MeToa BBICOKO- Anrnaparypa THIIa MOHHUTOPHHT COCTOAHUSA IPYHTOB C OLIeH-
4acTOTHOM 37ek- | «Hasuratop» O0Q KOH ¥X HEOJMHOPOJHOCTH, 30H pa3yIlIOTHe- To xe
TPOpa3BEIKH «l eorpoexT» HUsl, BEISIBICHHEM TIYCTOT U IIPOBAJIOB |
Paguonsoronueiii | [InotHoMepsl [T P- | KonguecTBenHas olieHKa H3MEHEHUA IOoT- | ToueyHble u3Me-

peHHsA ¢ mobbIM
HHTEPBAJIOM 11O
rnyounHe

MeTtoap! ceiic-

| MOAKYCTHYECKOM

SMHUCCHH

AKyCTHYEeCKad arnma-

paTypa st u3Mepe-
HHUS SMHCCUHM (CITEK-

TPOAHAIK3aTOD)

MOHHATOPHHET TEXHUYECKOI'O COCTOSTHUS Ha-
3¢MHBIX KOHCTPYKIHI 4 HYyHAAMEHTOB, Pe-
| rucTpauus aedeKToB B KOHCTPYKUMAX IIPH
WX HaIrpy>XKeHUH

m&

JIuHelHBIe H3MeE-
peHUA
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' MeTtoji uaMepeHys

YPOBHEH IIYMOB

OT JBM)XEHHS BO- | Ba TpyOOmpoBoI0B
ABI (pa3paboryux HIIO i
_ «Crektp») L

AKyCcTH4YecKas arra-

paTypa s H3Mepe-
HUA YPOBHA UIYMOB
pH TIOMCKAX pa3pbl-

ITpocnexnBanue BOROHECYLIIMX KOMMYHH-

Kauui ¥ obBapyXeHHe yTeuek, B TOM YHCHe

U3 TerioceTren

JInHeRHBIE W3Me-
peHUs

Cnocob mnamepu-
TeJILHBIX 0a3

[pubop "2x0-1M"

MOHUTOPHHT TEXHUYECKOI'0 COCTOAHHS Ha-

3eMHBIX U TOA3EMHbAIX KOHCTPYKLHH. On-
peaciieHue nMpUupaleHuy napaMeTpoB ae-
(exTOB B KOHCTpYKUMAX. OnpeaeneHue
IUINHBI 320MBHBIX CBait METOLOM 2X0JI0Ka-

LMK

To xe

Cratyuyeckas H
KHHeMaTH4YeCcKas
reozesyeckas
ChEeMKa B peaib-
HOM BpEeMEHH ¢

| HCTIOJIB30BAHHUEM

CITYTHHKOBOH CBS-
3H

Cucremsl GHS, Ha-
rpuMep, 4600 LS
Suveyor, GPS-
npueMHHUK 4800, Site
Suveyor S1, GPS-
IPUEMHUKH (HUpPM
«Garminy, «Ashtech»
H JIp., CTYTHHKOBBIE
ONpERENUTENH KOOP-
JUHAT

gl S

[IpuBaszka HaOAOACHUN NPH MOHHTOPHHIE

| TodeyHas ujH He-

MpepLIBHAA C 11e-

| IBIO IPHBA3KH Ce-

| TH reOae3NYECKUX
H3MEpPEHUH U

| KOHTPOMA OCAIOK

[IOBEPXHOCTHU

' I'pyHTa H IO BHU-

| )eK COOpPYIKEHHH
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3

4

5

Cnocodrl, OCHO-

Alinaparypa JUTA U3-

MOHHTOPHHT COCTOSIHHUS TOA3EMHBIX CO-
| OPYXEHUM K HCIBITAHHS KOHCTPYKIIKH.
Ornipenenedye HanpsHKeHHO-
neGopMUPOBAHHOIO COCTOSHHMA HECYILHX
KOHCTPYKUMH KpelH rOpHEIX BhIpaboToK

[Inomwanuele wu3-
MEpPEHMS

]

O | BaHHbIE HA H3ME- | MEPEHHS MOUTHOCTH
PEHHMH MOLIHOCTH | uHGpPaAKPACHOro U3~
HHPpakpacHOro YYeHHS
U3JIYYeHHS L ~

10 | BeicokoTouBLRIE [Ipeuu3MoOHHbIA

CTIOCOOBI U3MEpe-
HHU nedopMarui
OCHOBAHHH U KOH-
CTPYKUMH 34aHUA
U [IO/I3€MHBIX CO-
OPYKEHHH C IIPH-
MeHEHUEM HAKIIO-
HOMEPOB ¥ UHK-
JIHHOMETPOB

CKBaXXUHHbIW MHKTH~
HometTp HU-3 u Ha-
KJIOHOMEpHLIE JAT-
yuky HA-2 (paspa-
6oruaukx ONP3 PAH)

JedopMallHOHHEIA MOHHMTOPUHT COCTOSHUSA

Ha3eMHBIX ¥ NOJ3€MHbBIX KOHCTPYKLHH, B
TOM YHCHIE€ OCENAHMUHN TOBEPXHOCTH 3€MJIIA

Toueynas HIJIH He-
npepbiBHAA  CHC-
TEMA  KOHTPONA
BEPTHKANBHBIX H
rOPH30HTANBHBIX

nedopMan i

e ol e



Hayuno-rexnnveckoe wiaanue

PYKOBOACTBO

NO KOMNNEXCHOMY OCBOEHHIO
NOA3EeMHOro NPOCTPAHCTBA
KPYfHbLIX ropoaos

OtsercTBenHasn 3a Beimyck JI.A Brrukosa

I'YII ropoas Mocksbl «YnpaB/ieHHe 3KOHOMHRYECKKX HCCAeA0BAHRAH,
HHOOPMATH3AIMNHA ¥ KOOPIHHALKA NIPOEKTHLIX paGo)
I'YII ropoaa Mocksnl « HHAILD»

125047, Mockea, Tpuympansvnas ni., 0.1

Hoanucano k nevaru 20.12.2004 r bymara nucyas. @opmat 60x84 1/8

IIpaBo pacapocTpaHenus ykalanuoro cooprnxa npanaanexuT I'YII ropoga Mocksnl «(IH ALy,
Jirobnie qpyrue opraguianus, pacnpocrpauatomine cOOpuHK HeaeraanuHo,
T€M CaMbIM HADYWIAKOT ABTOPCKHeE NipaBa paipaboTunkos.
Marepuanhl H3IZAHUA He MOryT OLITH NepeBeCHBI RN H3AAHDbI B 110000 dopme
(31eKTPpOHHOH HIH MEeXaAHHYECKOH, BI04 GOTOKONHIO, PEIPHHTHOE
BOCHPOH3IBEieHHE, JANHCH HIIR UCROAL3IOBARHE B J1000# nadopMaunonHol cucreme)
0e3 noTy9eHNS pazpemieHHs OT H3IATEIA.

3a undopmanBeii o nprobpeTeHHH HOPMATHBHO-METOHYECKOH
JuTepaTypsl obpamareea B I YII «HHUAIL»
(TpuympansHan ni., a.1, 37anne MoCKOMAPXHTEKTYPhI, 5 3TaXK, KoM. S175)
Ten.: (095) 251-99-58. ®Paxkc: (095) 250-99-28
e-mail: salamova@mbka.mos.ru
http://mka.mos.ru/orgs/niac/mgsn.htm

I'YII <HUALL» npuanMaeT 3aKa3bl HA pa3paboTKy
METOAHYECKHX PEKOMEHAAUNH 0 HEeHOOOpa30BaHHIO.
Ten.: (095) 250-99-28

I'YII <cHUAAL» oka3siBaer KOHCYJIbTRUHH 110 IPHMEHEHHIO
HOPpMAaTHBHO-METOAHYECKOH JINTEPaTypPhbl
TOALKO CBOKM KjaHentaM. Teu.: (095) 250-99-28



NEPEYEHL
HOPMATHBHO-METOIMMECKOH NUTEPATYP, PACNPOCTRAHREMON TYTT « HUALL»

1. |BpemeHHbIe METOIMYECKUe pexomeHaaymi no oueHke Ha cranwn T30 Bo3nencTeua Ha OKpyXaoWyK cpeay (1995)

2. |BpemenHuie METOOVMMECKKE DEKOMEHAAUNK DG PACYETY JONONHUTENbHBIX 33TRaT nHeecTopos (2000)

3. 1BpemetHse METOIW4ECKHE YKAZAHMA N0 PACHETY NPOTTYCKHOM CNOCODHOCTH BHEYNKUHbBIX NELexodHbix nepexogos (2002)

4. |BpemeHHoe NONOXEHKE O COCTARE MEPONPUATHI RO NpeaynpexaeHo YC 8 cnew palaene rpanoCTpOMTENtLHOA AoKyMeHTaywy (2000)
5. (BpemeHHOE PYKOBCACTBO NO 33WLNTE OT arpecCHBHBIX BOICHCTRAN DETOHHLIX ¥ XeNe30DeToHHLIX AnemenTes (2002)

6.  [BpemeHHble Konormyeckue TpeboBanma K aBTO3aNPABONHLIM CTAHLMAM Ha TeppMTopuK ¢ Mockee! {1999)

7. |[Hon. Ne1 « MTCH 3.01-01 Xunvie 3nanms «O pasmeiueHuy 1a nepabix 3TaXax XHIbix J0M08 0DbEKTOR 00LLECTBEHHOTO HA3HAHEHNS»
8. iflon. Nei x MI'CH 4.06-96 ObulecbpasopatenuHblie yupexaeHna (2003)

g flon. Ne1 k MTCH 5.01-01 CronHkn nemosbix asToMeDwed

10. [Qon. Kk MPP-3.1,10-G7 BpemerHbie HOPMbI NOROIMKATENEHOCTH npnerrnpaaan'nﬂ ACY[L, MACYD, CKTB (KCKIIT) 8 Mocxse

11. {3axkoH 00 a8TOPCKOM Npase U CMEXHbIX Npasax

12. {Mamerdenns Ne1 k MICH 4.04-84 MuoroyHKimoHansHble 3/1aHus ¥ KOMANerco

13. |Mamenenn Net x MITCH 4.12-97 Jleuebro-npodmnarynieckie yupexaenus |
14. [Hamenena Nel x MITCH 4.13-87 NMpeanpuaTin po3smuHOn TOproenu

15. {Wamerenns Ne2 k MTCH 4.13-07 Npeanpuatia DO3RUHON TOPSOBNA

16. |VMsmenequn Net x MICH 4.14-98 Mpeanpuatys obuecTBEHHOIO IMTaHus L

17. |VIKCTDYKUMS NO MHXEHBPHO-TEONIOMMECKUM 1 TEOMONOTHYECKHM U3LICKAHHAM (2004}

18. (VIHCTPYKUMA 1O NPOEXTUPOBAHUIO M YCTPOUCTBY CBARHLIX (DYHOBMEHTOB ma;fnﬁ n coopywenuit (2001)

19, [MFCH 1.01-99 HopMmbl v npagMna NpoexTHPOBAHKS NNAHUPOBKA W 33CTPOAKM

20. (Cxema pacnonoxerna MopQOTUNGE 3aCTPOAKM LISHTPANLHOM YacTH mpo;ia (k MICH 1.01-99)

21. |MIFCH 1.02-02 Hopmut u npasana npuenﬁpoaaﬂnﬂ KOMRNEKCHOTO BRaroyCTpoRicTsa Ha TeppUTOpHMA ropona Mockent ]
22. tMI'CH 1.03-02 lNewexorsie nepexogel sie npoedkert YacTu yrvy. OBbexTs! MENKOPOIHUYHOR TODIOBMM M CEPBNCa B Nell nepexogax
23, |MICH 2.01-99 OueprocbepexeHue B agaHusax. HopmaTtiBbl N0 TERNO3ANTE « Tennuaonnsnempocnaﬁmeuum

24. |MICH 2.04-97 LonycTimsle yPOBHH Wyma, euSpaimu v TpebOBaKMA K 3BYKOMIOSIAUMK

25. {MI'CH 2.06-99 EcTecTseHHOE, NCKYCCTBEHHOE W COBMELUEHHOS OCBELIBHME -

26. |MICH 2.07-01 OcHoBaHMS, yHOAMEHTo! W NOAIEMHBIE COODYREHNR i ) B
7. |MICH 2.08-01 3a1p11a OF KOPPO3MK BETONHHBIX 1 KENEI0DETOHHBIX KOHCTDYKLIHA WAMIX W OBLLECTREHHbIX 303HNH

28, {MICH 2.09-03 3auwra o7 kopposus DETOHKBIX W Xene3008TOHHBIX KOHCTPYKUMA TPAHCTIOPTHLIX COBPYREH Ui

28, [MI'CH 3.01-01 Xunuie aiarus B

30. |MICH 4.01-94 Xocnucnl N
31 IMICH 4.02-94 [loma HTepHATH! AN AETRH-WHBANMAOE

92, [MICH 4.03-94 [Joma-MHTEPHATHI ANA MHBAITWIOE M NPECTapeNntix )

33. {MICH 4.04-94 MHOrOhYHKUMOHANbHBI® 302HHA 1 KOMITTIEKCH! i

34, |MICH 4.05-95 Ulkony: -Hﬁrepfﬁam nn;ﬂmeﬁ-maanuma .

35. IMICH 4.06-06 Oﬁmeaﬁpaauaarenbﬂﬁle YIPEXKNCHWS N

36, |MICrl 4.07-96 [lowrormtbie yupenpeHus )

a7, *MF CH 4.08-97 MaccoBbie THNb! (DHGKYiIE TYDHG-030POBHTENHBIX YIDEXEEHNN B

38. [MICH 4.09-97 37aHnAl OPIaHOB COUAANBHON JALLUMTE HACENEHMS

39. |MICH 4.10-87 3nanus GaHKkoBCkx yspemgerd

40, {MICH 4.11-97 3naung, cmpyxeunn M KOMINEKCH! NOXOPOHHOIG Ha3HaueHNs

41. (M CH 4.12-97 lleusBHo-npodmnakTHieckne yupexaeHms

42, IMICH 4.13-87 NpennpnaATs DO3HUSHOK TOPIOBNN B B

43 IMFCH 4 14.98 Mpeanpuatus oBuwteCTBEHHOrO NUTaKNA B
44. |MECH 4.15-98 ObwectpasosatentHbie yupexaesvs Ana geTel-cnpor - B o

45, {MI'CH 4.16-98 lNocTuhmu

46. [MICH 4.17-98 KynbTypHo-apenuiuHsie yupexaenvs

47. _JMICH 4.18-99 NpeanpvaTust GuITOBORO 0OCHYXNBAIMA HACENEHNHA

48. IMICH 5.01-01 CroaHxm nerxoBuix aB10MOGHNEH )

48. [MICH 5.02-98 NpoexTuposatve ropoACKirX MOCTOBbIX coapy;uewﬁ ) )
150, IMI'CH 6.02-03 Tennosas usonsuws TpyBonposoacs paaﬁmuﬂum HB3HAYEHWUH |
ol. |MIFCH 6.03-03 Npoexrnpoaaxie w c}pgurenbmaa TENMOBLIX CETEH C HHAYCTPHANLHOW TENMONIONALKER M NEHONQMWYPeTaHa B}
52, IMICH 8.01-00 [premKa ¥ BBOA B 3XCTAYATAUMID 33KOHYEHHBIX CTPOMTEICTROM 06HLEKTOR, OCHOBHBIE NONOKEHMS B

53, IMICH 304-01-9€ MonoxeHue 1o opraHuazum KAMMTANEHOMD PEMOHTA XMNbLIX 31aHWH B I. Mockse

54. [MeToguyecxoe nocobine no npumenerno MTCH 1.01-99 npw NPOSKTAROBAHNH HA TEPPHTOPMM MCTOpUIECKOW 3acTponku (2002)

95, {MeTogmueckwe pexoMeHaaLMm 110 COCTABY W YYETY 3aTPAT, BKIIYAEMbIX B cebeCTOUMOCT) NPOEXTHOA NpoAyxyyK (1394)

56, [MeTonuka nasHaueHus 06HEMA WHKEHEPHO- -T@ONOTMHECKUX M3biCKanwi (2000} )

97. (MeToamuka n HopmaTuBs! ANA onpegenennn 3aTpaT Ha NMPOBELEHNE TOPTOB ¥ KOHKYPCOB (2{}00)

58. [Metoawka Pa3paboTKM LOKYMEHTALMM CUCTEMBI KB4ECTBA NPOBKTHOM NPOAYKUMY (an-Tut CK 4.4) Ha ocHose cTaHaapros UCO 9000




59, {MeTofMxa paspabona: TEXHONOTAA NIPOEKTHPOBAHMS HA OCHOB CTanaapTos MCO 9000 (2003) e
60. [MPP-2.2.04.02-01 Pexomendatmy no 3aKNI0HEHUIC ONOBODOB NOAPANA HA Bununmatue NPOEKTHLIX paboT
61. |MPP-2.2.07-38 Metonuka nposegeHinA 0GCNERoBaHMA 30aHNH W COOPYXEHWR NpH WX PEKOHCTPYKLIAM W NEpenNaHupoBke
62. [MPP-2.2 08-98 MonaxeHne 0 TEXHHYECKOM HAAI0Pe 38KAIUHKE 33 CTDOATENBCTEOM
63. [MPP-2.2.16-00 Pexomengaumy no uprauﬁzauuu ¥ MPOBEAEHKIC MBPKETHHIOBbLIX MCCReaoBaHMR 20 paspaboTkm [1114 v 111
64, |MPP-2.3.02-02 Metonwka OnpeAeneHUa CTOMMOCTH paspaboTin pazbMBOHHBIX YEPTEXEH-AKTOB NVHKRA IPAQOCTR-T0 PETYNMDOBAHHS
6. {MPP-3.1.03-03 Pexomexfialuu 0 onpefeneHii yKDYIHEHHbIX NOKa3aTenen CTONMOCTH CTPONTENLCTAZ M NPOEKTHLIX pabot
66. [MPP-3.1.06-97 Chophmk BYMc AnA onpeaenssua CTOMMOCTH CTPORTENLCTES 0BLEKTOB, BO3BOLAMbIX HA C/IOBOHECKUX YHACTKAX
67. |MPP-3.1.10-97 HopMbl pOA0NKATENBHOCTH pOEKTUPOBAHYS obBeKTOR CTRONTEN:CTBA B 1. Mockse 1 JIN3T
68. [MPP-3.1.12- 96 6 HopMbl TPOROIKUTENLHOCTH paapaboTan 1 NPEAnpOEKTHOM rpanocTponTenchow n WP ]
69. [MPP-3.2.03-96 MNOpsaok Cnpegenexus CTOMMOCT# paspaboTks NPeANPOEKTHCH FPAAQCTPOUTENLHOR [AOKYMEBHTILWK
70. iMPP-3203,1-2000 Bbeuennuﬁ NOPARAOK Crpe/IeNeHNA CTOXMOCTH pazpaboTii NPOEKTOB NNAHUPOBXY TEPPHTOPKHA
71. IMPP32.03.1-1-03 Bpem. pexOMEHIAUMM N ONpeNeNeHua CTOMMOCTY pa3paboTki NPOEKTOB ANAHNPOBKK YNIUYHO-ACPOXHON CETH
72. |MPP-3.2.04-38 Hopmbi npoao«MienbHOCTH BbINONHEHNS H3bICKaTeAbCMX paboT
73. |MPP-3.2.05.02-00 MOpsaoK ORPEENEHAA CTOUMOCTH PABOT MO TeXHMHeckomy oBCNeLOBaHWD chouTeanmx KOHCTDYKUMY 3A3HMI
74 |MPP-3.2.06.05-03 CGEopuMK G230BbIX UEH HA NPOENTHbIE paboyn) QAR CTpoMTeNbCTBA 8 . MockBe Ma oOcHoBe
HAaTYpanbNbIx noxasarenei (2004)
75. IMPP-3.2 07 02-02 MeTtonwuka Onpe/erielust CTOMMOCTH 3BTONCKOTO Hafi30pa 33 crpom enbCTEoM 3REHMH, COOPYXEHHIt M NPeANPURTHiA
76. 1MPP-3.2.09.02-00 Pexomennaywv no onpefenenwn cTommMocTh paboT, cenaaanHbix ¢ cornacopaxves TN v 110 Ana crpoutenscisa
77. {MPP-3.2.12.02-00 [Nopsaok onpapenersns CTOUMOCTA OKa3aHN5 MapKe THIOBbIX, KOHCAITTWHIOBLIX YCIYE, MEHEKMEHTA W 3P, YChyr
78. IMPP-3.2,13.02-00 Mopnpox onpegenexis CTOMMOCTH IPOBKTHLIX PAGOT M0 PECTABPAUNH ¥ PEKOHCTDYKLIAM JA3HII ¥ COOPYXEHM
79. IMPP-3.2.13.1.02-00 Mopraok onpejeneHus CTouMocTM paspatioTkn MP no pecTabpaLuy ¥ PEKOHCTPYRLUWA 30aHKA W COODYXEHWH
80. [MPP-3.2.16.02-02 Metoguka onpeaenetns CToumocTy paspabotin VP 8 npoetupoaaHuM
81. MPP-3.2.18-02-01 Noprgok onpepenexus CTOAMOCTH [IDOEKTUPOBAHMSA (POHTAHOE B YCTIOBMAX . Mocxebi (2-A peRakuma)
82. MPP 3.2.18-02-02 PexomeHgauuw no onpeneneuum CTOMMOCTH NIPOEKTa 3PXHTEKTYPHON KOTIOPHCTUKKM BaCAMOB 3UaHWA, COODYXeHM#
83. [MPP-3.2.22.02-00 Nopsigox onpeneneting CTOAMOCTY KNPHBA3KKE  TUNOBLIX MPOEKTOR KNMbIX [JOMOB
84. {MPP-3.2.26- 99 Topaaok onpeaenexisn CTOMMOCTH paspalboTn TexHSecKoH ACKyMeHTAL Ha ACYTN ans obvextos Mockawt
|.35' MPP-3.2 27.02-03 M:erunuxa OTPBAENEHAR CTONMOCTH APXEIONMMECKMX UCCIEA0BAHAR NP MPaROCTROHTENbHBIX paboTax
86. |MPP-3.2.30-98 ﬂopﬂnm ONpegeneHnss CTONMOCTA NPOEXTa aDXHTEKTYPHOIO OCBeLLaHAR (NS DOPMAPOBIHNA CBETOBOH Cped ccu-
__|AaHMA ceeTOBLIX aHcambnen B r. Mocxse .
87. |MPP-3.2.32-99 NopsAnox onpeaeneHis CTOMMOCTH paspaloTkn NacnOPTOR ANbIX AOMOB !
88. [MPP-3.2.33-01 PexomeHzauun NG coCTaay NPOEXTHO-CMETHON NOKYMENTAI MM, HEODXOAMMOA IR NPOBBJEHNA XOHKYPCOB (TeHAepos)
NCAPRKAA CTpoRTENbHBIX p0OT Mo FOPOACKOMY 3aKasy B 0DecneqeHWe Nepexola Ha KOHTPAKTHYIO CHCTEMY TREPAbIX ACTOBOPHLIX UeH
89, _MPP -3.2.37.1-02 MeToaunka onpeasnesnn CTOMMOCTH paboT 00 BR3YanbHO- NAHAWAETHOMY aHanuly
90. {MPP-3.2.38-02 COoprux ueH Ha NPOEKTHblE palboTel AN KANNTanbHOM pemoHTa xunsix gomos, JLRY W wkon )
91, |MPP-3.2.40-04 PexomeHgaumni no onpegencHo CTOMMOCTH HIrOTOBSIEHHR nEMDHCTp‘:'ILIHDHHbIK M3TEPUANOB {MaKeThi, ﬁymeru " np. )
92. [MPP-3.2.43-03 Me1oguka onpegenexvs cTOMMOCTH PadOT No  3KONOTMYECKOMY  COMDOBOKOEHWIO NHOLKTHO-WHBECTHUMOHHGH
[ERTENHHOCTY B T. MoCkBe e
93. IMPP-3.2.44-04 CEOpHux 0a308bIX YeH Ha NPOeKTHIE PAdOTHI N0 OPFaHK3ALIMM NOPORHOFD ABHKESHMS
G4, IMPP-4.203-99 MeToanieckue PRKOMEHIBUMM TiC pa.fpaﬁmxe BHEAPEHHIO W CEPTUDMKALINN CHCTEM KANECTBa HA OCHOBE CTAHGapTOs
____JACO 9000 B npoexTHLIX OpraHnaaumsx 1. Mockes!
95. IMPP-4.2.08-97 Metoauueckye yKazahne No IKOHOMHNECKOMY 0DOCHOBAHWIO HCTIONb30BAHWS TEPPUTOPHI, TPEDYHOLINX pexynb'ruﬂdqn-
| |oHHbix paboT, NO MACCOBOE KUNMKIHOE CTPOMTENLCTRO
96. jHopmanw Ha NpoexTUpOBaHUE ¥ CTPOUTENLCTBO 3aaHKK «FOHWKOH» (1999)
97 {HopManu Ha POEXTMPOBAHAE W CTPOWTENHCTBO TERNOSPEKTHEHBIX HADYXHBIX CTER M3 OBNeruenHbIX KepamaMToBeToRHbIX BRokos
98. 100umMe nONOXEHNA K TEXHUYECKAM TPEDOBAHMAM NO NPOSKTHPOBANAID XAbIX 30aHHRA BLICOTOU Bonee 75 M (2002)
99. [OcnosHpe HANDABNEHUS NOAOTOBKH NPOEKTHBIX 1 CTPOMTENLHBIX npfaHuaauuu K BEEHWIO aBapHy HO-BOCCTAHOBUTESHbIX paﬁoT @
100. ’I'Iepeqeuh [IOKyMEHTOR [1N8 NOMYNEHWA PAIpeLLIeHns Ha CTPOMTEeNtCTRE {1 999)
101. Fepeuarb 3axoHoRaTeNbHLIX aKTOB, ONPENENAIOLIMX FKONOTMNeckre TpeboBarns K peiage&eam obvexroe (1998)
102. [Nonoxexue ¢ ropoACKCM JAKAZHMKE 10 0BLEXTAM XBNMTANTLHOIO CTPOWTENBCTBA # peroHCTpYXium (2000) .
103. {onoxexve o egwHOM NOPRAKE APEANDOSKTHON W NPOEKTHON NOQSOTOBKW CTPONTENKCTEA B . Mockse (2-a penakynq) (2000)
104. [{Tonoxenye 0 e4MHOM NOPAJKE NDEANPOEKTHOM 1 NPOEKTHOW NOATCTOBKM CTPONTENLCTBA MHKEHEDHBIX KOMMYHIWKALIMA, COODYNEHIH
| 00bEKTOB BOPOXKHO-TPAHCNOPTHOrO Obecnieuenus B . Mocxse (2002)
105. [Nonoxenue © NCPANIKE NOATOTOBKH HCXOAHO-PAIPELINTEINIEHOR AoKyMeHTaL v (1 988)
'106. |Nionoxenme o nopsaxe pa3paboTku, COrNacoBaAHNA M YTBEDKIEHUS NPOSXTOR OPFaHAIALMA CAHWTAPHO-3ALLMTHBIX 30K B Mocxse (2003} '
107. [Monomenne of asTopcxom Hagaope 3a cTporTenbcTeom {1997 F. )
108. lﬂnnﬂxeu We § cocTase, nopsake pazpaboTky, COrNacesaHus u YTEEPAGIEHUS rPaAOCTPORTBNBHOM 0BOCHOBaHNS (2[}02)
109. {flonoxeriue 0 CocTaBe v NOPAAKE paspaboTiv, COMNECOBAHNA K YTBERKICHNS NPOEKTOB NIGHHPOBKK MUITbIX TepPPWTODYA B r. Mocxse
110. [onoxesine 0 COCTaBe, nopraxe pa3paboTxu, COrMACOBAHNA # YTBEPKAEHNR NPORKTOR NMBHWPOBKA YSIMYHO-A0POXHGH CBTH b Mocxee
111. |Mocobre no KOMNNEKCHOMY NpoekTupoRaHWC OC ANR MoneR C DUIHIECHIMA GIPaHIEHHRMI. B. 1¢3NeMEHT! FOPOACKOH Cpebie
112. |Nocobue no xomriexcHoMy npoekTuposanme OC AnR mogei ¢ dranieciimm orpatmieHnsMmy. B. 2. «DnemeHTb: 30aKni )
113. {MocoBue no xomnnexcromy npoexTvuposakinio OC and ninaen ¢ dvaviecimm orpadkuenmusivmn. B. 3. «[locTynHbIA TPaHCROPTS
114. {Monoxenwe o6 UTACH (1998) * )




115,

Nocobue k MICH 2.01-99 3ueprochepexenms 8 aRaHuAX. Brinyck 1. «[IpOLKTADOBaH 1€ TeNN0ABLMTHI 8 KANSIX oﬁmema 30aHUAXH

i16.

Mocofiue k MTCH 2.04-97 NpoeKTHPoBaKe 3auiuThl OT LUYMa i BUEPALIM WHKEHEDHOTO OBOPYA0BAHKS B XUNbiX H o6lyecTs. 3AAHURX |

117

Mocofiue « MICH 2.04-97 NpaekTvpoaanue 38yKOKIONALKK OTPaNIAIOLIAK KOHCTDYKUMA KANbIX X OBIECTREHHDIK J0akMA

118.

Nocobme k MFCH 2.04-97 | "!pneﬂupoaaﬂue 3AWKTE OT TPAHCNOPTHOIO LWyMa W BMOPALMA XMbIX U 0BLLeCTBeHHBIX 303HUH

119,

Nocobue x MTCH 2.06-99 Pacuer u npoexTMpoBaHne neKyCCTBEHHOTO OCBELLEH!S TIOMeWeHHd 0BLIeCTBeHHbIX ARHWH

120.

Tocobue k M CH 4.02-94 Joma-uuTepHaThl ANA feTen-wHBanma0e

21,

Nocobne x MTCH 4.03-94 [loma-wHTepHaTh AN MHBANKAOB ¥ NPECTapenbiX

122,

Nocobue x MICH 4.05-95 LWkons- -MHTRPHATL ANA e TEH-UHBANKL0R

-

123.

ocofue k MTCH 4.06-96 Oﬁmeoﬁpaaﬂaarenbuue yUpEXAEHNS

124.
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jocobue k MITCH 4.07-96 owKonbHbie yupexaeHns

125.

Nocobue x M CH 4.08-37 Maccosbie Trnbl (maxyNbTYPHO-03Z0POBHTENEHBIX YupEeXAEHAR. Bbinycx 1

126.

Nocobue k MICH 4.08-97 Maccosbie Tuib! hnakynbTYPHO-0200POBATENbHDIX yupexaenua. Boinyck 2

127

ocobue k MICH 4.08-87 Maccoskie Tunb | PH3KyNBTYPHO-0300pOBATENbHBIX YHpeXaeHmi. Beinyck 3

128.

ocobye x MTCH 4.09-87 3.U.EHHFl OpraHos couuanbﬂou 3AWNTHI HACENEHKA

128. Irlocoive k MITCH 4.10-97 3nanvs HaHKOBCKAX yupexaednd. Boinycx 1. «KommepHeckue Bankn»

130.

Nocobue k M CH 4 12-97 Nevebro-npodmnaxtuueckne yipexaenns. Bunycx 1. Obuwme nonoxenns. CraywoHapHee yupexieHns

131.

Tocobue k MITCH 4.12-97 Botnyck 2. {lanaThie otaeneqna bonbruy. Akywepokue CTayrGHaphI. [HeBHbi@ CTaymoMap!

132.

Mocobuwe k MICH 4.12-97 F’aa,uen'll' anyu{ 3. Craumonape: OnepayuoHkbie 6noxy. OmenEHHﬂ AHECTEIMONOMH, PEAHUMALIAN, ..

133

= rm -y

MocoGue x MTCH 4.12-97 Pagpen il Ehtnym 4. lAarHOCTAYECKME TAEMNEHMA

134.

Mocobue k MI'CH 4.18-99 MpeanpnaTus SbiToBoro obcnyXuBarus Hacenewus. B. 1. OcHosHbte NonoxeHns u obuime Tpebosarns

135.

[Tocobue x MITCH 4 18-99 MNpeanpuaTis BbiTosoro cbernykueanus. B. 2. GOLEMHO-NNBHUPOBOYHEIE U MHKEHEDHBIE DeLIEHUS

136.

[TocTanoanexve Ne 156-T111 ot 18.03.03 «O sHECEHMM MIMEHBHUA W JONONAHEHWH B NPABOBRIE aKThl MocKksw» (B «[lonOxenne o egn-
HOM nopszke (2.9 ped)s; 8 «[1pasuNa nponasoacTaa 3emnanbix paboty) MNpunoxenwe k 156-M11 «Tlopsinok onpenenexua CTONMOCTH
pa3paboTky TEXHONOTHYECKMX PETNAMEHTOS npouecca 0Dpauwlesna C GTXOAMK CTPOKTENLCTAA ¥ CHOCA (1-R pesaKua)»

137,

MpaBnna OnPeaeneHus Pamepa BORAMAKAeHRH {TOHODAPa) BTOPA {TBOPUECKCIC KONNEKTHES) 33 Co3fanwe npouaseaerni 13ohpa-
IATENBHOMD UCKYCCTBA, XYJOKECTBEHHOTO NDOBKTYPOBAHKA M KOHCTPYMDOBAHKA, CUEHADHER NDOKIBEACHNM

138.

[pasuna npoNIBOACTBA JEMNAKLIX W CTPOUTENBHbLIX PABOT, NPOKNA/KU U NEPEYCTPOACTBA WHKEHEDHBIX CBTEH, KOMMYHHKALNA (2000)

139. |I’1paauna BbIAAYM PAIPELIEHAA HA CTPONTENLCTBO OBBEXTOR HEBMKHMOCTU defepansHoro 3Havernn, a Takke obbexTos HeaBuXK-

MOCTH Ha TEPPHTOpMM 00HEKTOB IPANOCTROMTENLHOR NeATENbHOCTA 0cob0ro perynupoBanus deaepanbhoro snaqenns (2000)

140,

MpumepHbie POPML 33[3HVM HA padpadoTKy NPOEKTHOW noafymemauuudﬁﬁh ODBLEKTOR MAKDAHCKOIO, NPOMBILLNEHHOTD HAIHIHEHHR W
npoextos scrpoex OOy 0 .

141.

PekOMEHA3UMN NO KCNONLIVBAHKIO ¥ DA3BHTHO DB&HHHHHI KOHCTDYKTHBHBIX CHCTEM NpHMEHAEMBIX & HHJ’IHU{HGM CTpOHTEﬂbCTEB

142,

PeKOMEHIALMN N0 33ILMTE KMNbIX KIPKACHBIX AN@HUA NPK 4PeIBbNanHbIX CHTYaUMAx (2002)

143.

Pexomexfaymi N0 3aLHTE XMNbIX YAAHWA C HECYLLAMK KAPNANHbIMA CTEHAMMK TIPH HPE3BbIMAAHDIX cur_yaqnnx (2002)

144,

Pexomenfauum no uﬁcnennaamm H MOHWTOPUHTY TEXHUHECKOTO COCTORHNA SKENNY3THDYeMbIX 3aHuik (1998)

145,

Pemueu,q,aunn no OLEHKE TeONOMMNECKOTD PHCKA Ha TEPDUTODHM [ Mmﬂu {2002)

146

PEXOMEHABUNANA NO OUBHKE HKEHEPHO-TEONCIABCKAX # TMADOTEONOIMHBCKAX YCIIOBWA TEPPWTOPWA, NNBHWDYEMBIX X 3aCTpowke {2002}

147
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PexoMengaumi N0 NpedoTBpatenno NPOTPECCHDYIOUIMX 0BpyLieHwi KDYNHORAHENbHBIX 3aanuA (1938}

148

PekoMeHIaUMH N0 NPUMEHEHIID NPUHLANOB W COCOGOR NPOTHBOABAPMIHON ALYMTH B NPOEKTAX CTPOUTENHLCTBA (2004)

149

PexomeHgatiun No NpUMEREHUI0 NPOTHBOODNEJNHUTENbHBIX YCTPOUCTB HA KPOBMAX C HAPYMHbDIMMA M BHYTDEHHIMK BOAOCTOKaMK (2004

150.

Pexomenpauny no npumeHeHmic et uaHbIx MaTEpHa/os W TEXHONOMMK Ha OCHOBE MENKO3EPHUCTIX DeToMoB

151

Pexamengalink No NPORKTHPOBAHAIO TOCYMPENAEHA NO BEAGHIO COLMANBHO-BOCTMTATENBHOM paloThi C A€THMM W MONORENBIO {2009}

152, |

PexoMeHAaLWM N0 NPOEXTUPORAHWIO SOMOB MHNOCEPAKS ANA MHBANKAOE CPEHETC i CTapuero Boapacta (2003)

153.
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Pexomerlauvn NO NPOEKTUPOBAHHIO KDUIKHCHLIX LIeHTDOB ANR xenwwH (2003)

154,

Pexomenatm NO MPOEKTUPOBAHKID 1 MOHTENY MHOTOCAIOWHBIX CHCTEM Hapymcﬁn ytrenneqws gacanos ananni (2001)

155.

Pexomenaatinm no NpoeKTHPOBaHIID 0DBLEXTOB MaNOrG NPENPHHAMaTENLCTBA B . Mockse. Pasaen 1. Obiuywe nonoxenus (2000)

196.

Pexamernaumnr N0 NpoexTrpoBaHmC 00beXToB Manoro npeanprHimatenteTsa B 1. Mockee, Pasaen Il 35a4vs n nOMeweHus.
Bainycx |1-1. BCTRORHHLIE NOMELIEHHA TR MANOro NpeanpuHumMaTensCTsa (2002) L

157.

PekomeHgauMm N0 npoexTuposarni 00bexTos Manoro npeanpryuMaTensCTea B r. Mockee. Paagen Il Buinyex 11-2. MHGromogynbHLe
3A8HUR {ANA OQUCHOR, WHHOBALHOHHON U NPOX3BOACTBEHHON AeRTENbHECTH) (2003)

158.

PexomeHaaumw no NPOEXTHPOBAHKIO NONAKTIMHIK BOCCTAHOBUTENBHOTD NEHEHAS (2001}

159.

PexoMeHaaynH No nDOBKTAPOBAHHI yuebHo- BOCNUTATENEHLIX yupemewu 3BKEHTDFU THNa ANA JeTeV C NEBUAHTHbIM NOBEABHHEM

160,

Pexomenfalmu 1o npoexTApoBaHg yebHo-BoCnUTaTeNbHbiIX wpemeuuu 3AKpLIT. THRA gNe nereu ¢ IEBUAHTHLIM NoBepeHueEM B. 2

161,

PeroMedaalni N0 NPOSKTUPCBAHKIA YUeBHO-BOCTIMTATANLHLIX YUPEHIEHKA QTKDRITOG Tana [INR AETER C NeRUAHTHBIM NOBRIGHNEM

162.

PexoMeHAaLMK N0 NPOBKTUPOBIHIIC M NPUMEHBHWIO DACALHON CHCTeMBbI C BEHTUITUDYEMbLIM BOISYLWHHIM 3330poM «KpacnanBeT» 2003

163.

PexoMeHgaLnn NO NPOEKTUPOBAHKIC W NPHMEHEHNID Cbacaﬂudﬁbnmew C BEHTWNMDYEMbiM BO3AYLIHBIM 3330pOM «paHrTOIDeCs

164,

PemMEH,qauHH 110 NPOEKTUPOBAHHKIO U MPAMEHEHWID (HACAAHOA CHCTEMBI C BEHTAUDYEMBIM BOIAYILHLIM 3330pOM «MapMOpoXy

_— e

165.
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F'emuen,uauuu 0 NPOEKTPOBAHHIO W NPUMEHEHIO DACAHON CUCTEMDI C BEHTHINDYEMbIM BOJYIWHBIM 3a30DOM «Merpocneumpou

166.
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167,

PexoMeHaLH 110 NPOSKTADOBAHMIO K NDUMEHEHMIO (HaCALHOM CHCTEMBI C BEHTHIIMPYEMbIM BOTYLUHGIM 3330pOM «AHTEpans

Pexomenaaluy N0 NPOSKTUPOBAHMIC U NPUMEHEHWIO PACATHOK CUCTEMBI C BEHTHIIADYEMbIM BO3AYLUHbIM 3330pOM « Tpuork (2003)

168

Pexomerganyum No NPOeKTUPOBAHHIC Y NPUMEHEHKIO (DACANHO CUCTEMBI C BEHTUNIMDYEMbIM BO3AYWHDBIM 3330poM «U-KON» (2003)

169,

T . ma s

Pexomengayan no NPOEKTUPOBAHHIC 1 YCTPOUCTBY OCHOBAHWA, DYHIAMEHTOB H NNOAIEMHBIX COOPYXEHI MDA PEKOHCTDYKLMK (1998)




1?07Pemueaiﬂ3uuu o npoennpoﬂaHmO HaseCHbiX PacaHbiX CHCTeM C BEHTUNMPYEMBIM BO3YLWHbLIM 3330pom (2002)
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171.

Pexomenaluy 1o NpoexTUPOBAHMI0 HOBOTO NOKoneHwA HNOKOB-NPACTPOEK K CYLLECTBYKIMM 3aaHKaM 0Dueobpalosar. wror (2004)

172.

PEXOMEHABLWH NO NDOEKTHPOBAHKID muﬂanbnu: NPUITOB ANK neren n nogpocTkos (2002)
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173.
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ol ey,

174,

PeKOMEHALAY NO NDOSKTHDOB3HWID U YCTPORCTRY DCHOBAHM# W (DYHIAMENTOB NpY BO3BEEHMY 313HAR BEMIM CYILECTBYIOWMX

175.

PexomeHnaLynm no NPOLKTHPOBIHMIO 3HEPrOIKOHOMUUMBIX TEXHNNECKHX PELLENUA CHCTEM OTONNBHWA, BEHTMNRUNM I BOAOCHABKEHUS

176.

PexoMeHGaUNK No NPOeKTUPOBAHKI0 WYMOIALIMLIeHH X ¥1Tbix fomos {1999)

177,

178,

Pexomexpaumit No NPOSKTKPOBAHKI) CETH 303HMA NETCKHX BHEIWKONbHBIX YMpEXaeHNA Boinyck-1 "[leTCKHe My3uikafibHbie Wwonb!"
PexoMeHJaLuk O NPOBXTAPOBAHMIO CETH 3AaNUA NETCKAX BHELKONbHLIX yupewaeHut Buinyck-2 "LiewTpw getckorg Teoguectea”

179.

PexomeHAauwm no HPOeKTUPOBAHMIO CETY 303HWA NETCKIX BHELWKONBHLIX yupexaeHuh Boinyck -3 "fleTcko-noapocTroewie knybu’

180.

PexoMenaaumnn no NPOSKTUPOBAHNIO BOMOB CBCTPUHCKOTQ yxoaa (1997)

181,

Pexomenaayun no paspaboTke CAHUTApHO-3ALMTHBIX 30H (1998)

182.

PexoMergaLm no pacyeTy, NPOKTMPOBAHWIO W YCTDOWCTBY CBAMHBLIX (DYRDAMBHTOR HOBOrC Twna {1997)

183.

184,

Pexkomengayn No NPOEKTUPOBAaHWIO UEHTPOB peabunutaunmn wesanugoe {1999)
PexoMeHnaLny no NPOEKTAPOBAHAI CHCTEMbI NETKHX APhEKTHBHBIX xuncrpyxuuu A3 PEKOHCTDYKLIMM XHMbIX JOMOB (1999)

185.

PEKOMEHIALMN N0 NPOEKTHPOBAHWIO 0DDE30BATENLHBIX KON 49 BONbHbIX AETER W AETER-HHBANKACB (LIKON HAROMHOFG 0ByveHwn)
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186.

Pekomenalmy No NpOeXTUPOBAHNIO oﬁpaaoaarenbuux yupexnenun IR JeTeu. HYA/IB0UWXCH B NCHXONOFO-NEJarorM4ecxoi noMowu

f—ma e

187.

PexoMernaluv No NPOeKTAPOBAHKIO DIENEHEHKRA ¥ ﬂnarnympoumaa KpbiLL 333HHA ¥ OPYTUX ACKYCCTBEHHBIX 0CHOBaHWR {2000)

188.

PexomeHgalm no NpoexTUPOBAHAIO IHEPTOSHPEXTHBHBIX OFPaXAIOLIHX KOHCTPYKUH 30aHMA crcTembl «KOHWKOH» (2002)

188,

PexomeHaaLnuy no PEKOHCTPYKUMM 3,Ei,EHHﬁ LUKOM ¥ [IOLIKCTTBHbIX wpemewﬁ B PAUCHAX KOMNNEKCHOW PEKCHCTPYKUMKA (2001)

180,

PexoMeHaaL ik N0 PEKOHCTDYKLIUY v Hﬂ.ﬂEpHHEEuHH CeTH Y ANAHKI auﬁynampm—nnnnmquemux yupexaerun {(1999)

191,
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Pexomenaunm N0 PeKOHCTDYKU#A y MOEDHA3IALMN A1AHAH AOWKOTIBHBIX yqpemeuun (1997}
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192.

PexomMeHJaLnk NO PEKOHCTPYKLIMA M MOZEPHAELNH WKONbHLIX 3daqud (1997)

193,

PexoMEHALMH RO PEKDHCTPYKUMA CETH W 343HWH NPEANPHATHA TOPTOBIH, 0BWeCTBEHHOIO MnTaHuA U BITOBOIC oBcnyXnuaaHus

194,

PexoMeHaauum no 3AKNKNEHKIO uurnanpoa CTPOMTENILHOMD NOAPAA3
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195,

PeXOMEHAAUMM N0 PAIBMTHIO W PEKOHCTPYKLMM CeTi 06bexToB 0bpasoBanns (yNpexieHuk foKoNLHoro 0bpasosanus) (2001)

196.

Paxomengayuy no paapaﬁmxe NPOEKTOB aBTOMOGUNBHBIX MOEK, nputnacaﬁnnaaeuux ANA CheuranbHoR 06paBeTkk aBTOTPaKCNOpTa

197.

PexomeHaauuv no penbed®@HOK 0TAENKe KPYNHONAHeNbKbIX HAPYXHbIX CTEH XMNbIX IOMOB MACCOBbIX cepwn (2001)

198.

PexOMEHAALMH N0 NPOEKTHPOBHWIC LEHTPOR NO NpodHNaKTvKe HE3HANI0PHOCTH # HAPKOMAKUM Cpeay HECOBEPLEHHOMETHUX 2[}02]

199,

PexoMenatmy No yCTaHOBKE IHePTOIPMENTUBHBIX OKOH B HAPYXKHBIX CTEHAX BAOMb CTPORLIMXCR W DEKOHCTPYMpYEMbix 3iaHvA (2004)
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200.

PM-2559 HCTDYKUMSA N0 NPOBKTUPOBAHMI YHeTA 3MIeXTPONCTPeONernA B 3nannax {1997)
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201.

PM-2696-01 BpemenHan nHCTPYXUMA RO PAcHeTy INeKTPHNECKHX Harpy30K Muneix aaauun (2001)

202.

PM-2776 UHCTPYKUMA N0 NPOEKTRPOBIHNIC, MOHTAXY Y IDHEMKE B 3KCNNYATALWID DXPBHHO-33UMTHLIX JePATAIALNOHHDIX CHCTEM

203.

PM-27398 VIHCTDYKUpA N0 NDOBKTUPOBAHMIG CUCTEM CBRA3N, HHEIOPMATHIALNH W JNCTIETHEPU3ALIUK COBEKTOB XHAWLLHOM CTPOHT- CTBA

204

Pyx0BoacT80 NO yudeTy noTpebrocTen AHBANUZOB (1995}
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205.

Pyko80ACTBO NO ADUMEHEHWIC TENMOBKIX HACOCOSE ¢ MCHIONBI0BAHNEM BTODMMHLIX SHEPTETHHECKNX pecypcos (2001)

206.

PYKOBCACTSO M0 NPUMEHEHWIC CTEKNOTKAHEBEIX KOHCTPYKLIKOHHBIX CETOK M CEPNAHOK «CTPObit» (2002)

207.

PYKOBCACTBO NO MPOEKTAPOBAHKIC BBTOHOMMBIX MCTONHHKOB TennocHabxenus (2001)

208.

{PYKOBOACTBO NO NPOEKTHPOBAHHIO ,qpena:-xen 3A3HMi# 1 coopyxenni (2000

208,

PYKOBOACTBO NC NPOSKTUDOBAHUIO K MOHTENY BHYTDEHHUX CUCTEM BOAOCHABKEHUR U xauannaaunu " NONWNPONMNEHOBLIX TRYD (2001)

rae L e r  om el A Ll P

210.

{PYKDBOACTBO MO APOBKTAPOBAHUI M IKCANYBTAUUM OCRETHTENBHBIX YCTAHOBOK BUTDH NDEANPHATHI NOTPEBMTENBLKGIO PHIHKA YCIYT
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211,
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|Pymﬂm,qc‘faﬂ Mo NPOEKTHPOBAHKIO CHCTEM IBYKOBOTO 0DECTIeueHHA Ha CTPOSIMXCH W PEXOHCTRYHpYEMbiX ofibexTax 1. MockBel (2000 _)_

212,

PykosogcTeo ne pazpaboTke paznena «OxpaHa okpykalowien Cpesibix K POEKTY [NAHNPOBKH (PEKOHCTPYKUMM) Xunore pawoHa (1998)

213.

Pyx0BOACTBO NC COCTABY AONONHUTENbHBIX TNPOSKTHBIX MATEpPHANnoB, HEOOXOAWMBIX ANA NOCTOBEPHOMD ONpeaeneHWs CTOWMOCTA
CTPOMTENLCTRA Ha YTEEPKAAEMOA CTA/IRH NPOEKTHPOBAKUA (COTNACHO nocTaHopneHmo Mpasutenscrea Mockes Ne73-MN o7 11.02.03)

214,

Texwuy. TPeBOBAHA K NPATOMHBIM BEHTUISILIMOHHbIM 1L)YMO3BLUATHLIM YCTPORCTBAM 8 MATbIX JOMAX C ECTECTBEHHOR BEHTHIIALMEN

215

TrRONOMYeCKhe OCHOBL! NPOEXTUPOBAHARA COODYMEHWA PA3BMBAIOLIMXCA M HETPAHUMOHHBIX BWROB cnopTa (2001) o

216.

YXA33HHA NC PUMEHEHMIO CMETHBIX PACUEHOK N pa3bopy 5-9TakHLIX NBHENBHBX XANLIX 3aHui {1399)

217.

Nopsaox onpeaeneHus k03HPULMenTa nepecyeTa 6a3080m CTOMMOCTH pa3paboTok ﬂCﬂ Ha WACYI w ACY[].
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Taxue B npoaane MEITCH APOTOKOIL Iacedanni MexBeloMCTBEHHOO COBETA 110 HEHOBON NOAATHKE B CTPORTEABCTEE
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O - nosuie nocrynienus

HudopMauKa o npuobpeTeRnN HOPpMATHRHO-METO HYeCKOR ARTepaTypal: (095) 251-99.58, mecTHusil Tea,: 389, ¢axc: 256-99-28

v. Masxoacxkas, Tpuymannnan na., a. 1. Tassnsill 8304 B 3288He MOCKOMAPINTEKTYPL2, HANPABO N0 NECTHHIE BHKI, ARIEE NPAMO Yeped

e-mall: salamova{@mka. mos.ry hitp://mKks.mos, ru/orgs/niac/mgsn.htm

KOHCYOBTRUNK 1TC NPHMEHCHHID HOPMATHBHO-METOANTECKOR ARTepaTYpl no Tea. (095) 250-99-28

rapaepol a0 AugTa, 5 yTax, xoM. 5175 Hacw pabotsd: ¢ 10 no 17. Harauna ¢ 10 30 16. Obea ¢ 13 ao 13%.
[ipuemnnie nRW: noReac LNk B YeTBepr. fna npuolperenns AUTepaTY Pl B APYIHe INH (BYOPHNK, CHex2, ANTHHLA)
Heohix0ANMO NPLIBADRTENLNG (3% AeHb) 3AKAZATL NPUITYCK NO Te, 251-99-58
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I'YH «HHAI» npHHHMAET 38K230 Ha PazpaboTky MeTOARYECKHX pexoMeHTaLNA no teHoobpaiosanme, Ten. (095) 250-99-28

IIpN HRANYHOM K Ge3BATHYHOM PACHETE 18 JIHTEPATYPY WPHAHYECKHM NRUAM HE0OXOAHMO HMETh ROBEPEHHOCTD



