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I'OCYJAPCTBEHHBINI KOMUTET POCCUMCKOMN ®EJEPALIUU 1O
CTPOUTEJBHOM, APXUTEKTYPHOM U )KUJUIIHOM IMMOJUTHUKE
(TOCCTPOM POCCHM)

CucteMa HOPMAaTHUBHBIX TOKYMEHTOB B CTPOHUTEIILCTBE
CBO/] ITPABMII I1O TTPOEKTUPOBAHUIO 11 CTPOUTEJIBCTBY

INPOEKTUPOBAHME 3EMJIAHOI'O ITIOJIOTHA KEJIE3HBIX
JAOPOI’ KOJIEH 1520 mm

DESIGN OF EARTHWORK FOR RAIL WAYS WITH 1520 mm TRACK

IMPEANCIIOBUE

1 PABPABOTAH unctutyrom OAO “IHIHUUC” ¢ yuactuem BHUMXKT OAO “Mocrunporpanc”,
AO “Jlenrumpotpanc”, AO “Cubrunporpanc”’, KueBrunporpanc, MOCKOBCKOTO roCyAapCTBEHHOTO
yHuBepcurteta nytei cooduenusi, PUCH, [Ipomrpancauunpoekr, TamnUT

2 BHECEH OAO “ITHUHC”
3 OAOBPEH Munsemctpoem Poccuu (mmucemo Ne 13-498 ot 08.09.98 1.)
4 YTBEPXJEH 3am. nupexropa OAO “ITHUMC” 27.12.96

5 PABPABOTAH BniepBsie

CBO/] ITPABUJI PA3PABOTAJIA:

OAO “LIHMUNC”: moxtopa Texumueckux Hayk A.A. Ilepnant, I'.C. IlepeceneHkoB, KaHIHIATHI
texuuueckux Hayk E.f. Sxosnesa, C.I'. XKopusk, A.W. Tlecos, ®@.U. enukos, H.JI. Mepenkos, B.B.
I'ymenkuit, JI.H. KOmun, umxenepsr JL.U. Kysnenosa, B.I'. Ilepecenenkor. JI.M. buprokosa, C.U.
Crpsmues, M.I'. Kamaega;

AQ “Jlenrunporpanc”: uwxeHepsl E.A. boiinos, A.A. IlymkuHa;

OAO “Mocrunpotpanc”: umxeneps! C.H. Maxmuce,M.I". [Ipikman, H.M. ®@omuna, FO.B. Hcakos;

Kuesrunporpanc: unxenep I'.b. Kamxuuk;

BHUIKT MIIC: kann. texH. Hayk [L.T. ITemxkoB, a-p TexH. Hayk I1.1. {piapimko;

MI'VIIC: n-p texH. Hayk T.I'. SIkoBneBa, a-p TexH. Hayk B.B. Bunorpasos;

AO “Cubrunporpanc”: k. H.I1. MypoBaHHSI;

PUCH: g-p texn. Hayk B.U. I'puisik;

ITpomTpancHuunpoext: nuxxeHepsl B.U. Ilonaxos, H.W. ITpoBoTopos;

TamMUWT: o-p texn. nayk P.C. 3akupos, kana. Texs. Hayk C.H. CmupHOB.

Penensentsr: umxeneps! I 1. Kypxosa, C.H. CunpHHLIKAS.

1 OBJACTb IPUMEHEHUSA

1.1 Cson mpaBun paspaboTan s obOecredeHus: BbinosiHeHus: TpeboBanuii CHull 32-01-95
“Xenesnnie noporu kosren 1520 mm” (Pa3nen 4. 3eMIISIHOE MTOJIOTHO).

JIOKyMeHT TpefHa3HAuYeH Ul MPUMEHEHHs MPH MPOSKTHPOBAHUU U CTPOUTEIHCTBE 3EMIISTHOTO
MOJIOTHA HOBBIX KEJIE3HOIOPOKHBIX TMHUM Kojen 1520 MM, INTaBHBIX M CTAHLIMOHHBIX MyTeH, y3JI0B U
CTaHIMH, a TaKKe BHEMIHUX (TIOIBE3IHBIX) JKEIC3HOAOPOKHBIX MyTeH MPEeNNpUsSTHH M OpraHu3aui
0 COTJIACOBAHUIO C OPraHAMU HCIIOJIHUTEIBHOW BIACTH B 00JACTH JKENE3HOIOPOKHOTO TPAHCIIOPTA.

1.2 CBoj ipaBWII pacrpoCTPAHSETCS HA MPOSKTUPOBAHUE 3EMIISTHOTO TTOJIOTHA JKENIE3HOTOPOIKHBIX



JUHAN, TIPEICTABIAIONIETO COOOW KOMIUIEKC 3E€MIITHBIX COOPY)KEHHWH B BHUAE HACHINCH, BBIEMOK,
BOJIOOTBOJIOB, OOECIICYMBAIOLINX OTBOJ TOBEPXHOCTHBIX M T'PYHTOBBIX BOJ OT 3€MJISIHOTO IIOJIOTHA,
COOPYKEHHH MH)XEHEPHOH 3aIUTHI 3¢MJISTHOTO TTOJIOTHA OT MPHPOIHBIX Te0(hU3NIECKIX MPOLIECCOB (C
yuerom TpeboBanuii CHull 2.01.15-90) wu croenuanbHBIX MEPOIPUATHA 10  IMOBBILICHHIO
YCTOWYHMBOCTH OCHOBAHUS 3€MJISTHOT'O TIOJIOTHA.

2 HOPMATHUBHBIE CCBIJIKA
[lepedyeHr HOPMATHBHBIX JOKYMEHTOB, Ha KOTOpPbIE JaHBI CChUIKM B CBOAE MpaBmIl, MPHUBEAEH B
npunoxennu C.

3 OBIIME IMOJIOKEHUSA

3.1 3emisHOE TIOJNOTHO CJEAYyeT TMPOSKTHPOBaTh HAa OCHOBE MAaTEpHANOB HHXKCHEPHO-
Te0/1e3NUECKHUX, HMHKCHEPHO-TEOJIOTNIECKUX, WH)XEHEPHO-THIPOMETEOPOTIOT NIECKHX,
THIPOTEOJIOTHYECKAX U THAPOJIOTMYEeCKUX M3bIcKaHUH. [Ipn HEOOXOIMMOCTH, B CIIOXKHBIX YCIIOBHSIX,
CJIETyET BBIIONHATH [€OKPHUOIOTHIECKUE, MHKEHEPHO-CEHCMOIOTHYECKIE U IPYTUe BUIBI M3bICKaHUH,
a TaloKe HATYpHBIE ONpeAeeHUs 1e)OPMATUBHBIX M IPOYHOCTHBIX CBOMCTB IPYHTOB OCHOBAHHUSL.

[Tpu npoexkTHpoBaHUH HEOOXOANMO 00ECIIeYNBATh 3alaHHBIH YPOBEHD HaJIS)KHOCTH TIO IIPOYHOCTH,
CTaOMIBHOCTH W YCTOWYMBOCTM 3EMJISHOTO TMOJOTHA MPHM MHHMMAJIBHBIX 3aTparax, a TaKke
MaKCHMaJIbHOM COXPaHEHUH LIEHHBIX 3eMelb, HAMMEHbBILEM yiiepOe MPUPOAHOH cpeje.

Heobxoanmble COOpYKEHHsI M YCTPOWCTBA HMHXXCHEPHOM 3alIMTHl (CHErO- M IECKO3ALIUTHBIC,
IPOTHBOOOBAJIbHEIE,  NPOTUBOHAJEIHBIE, IMPOTUBOJABHHHBIE,  IPOTHBOCENECBBIC,  OXPaHHBIE
JIECOTIONIOCHl M JIp.) MOTYT pacriojlaratbCsi Kak B IIOJIOCE OTBOJIA YKEJIE3HOW JIOPOTW, Tak W 3a ee
MpeienaMi B CIIEIHAIBHO BBIACICHHBIX OXPaHHBIX 30HAX IO COTJIACOBAHMIO C MECTHBIMH OpTaHaMHU
WCIIOJHUTENIBHON BJIACTH U BJIAJCIBIIAMU 3€MEb.

3.2 [Ipyu mpoeKTUPOBAHUH 3EMIISIHOTO ITOJIOTHA JOJDKHBI OBITH IPHHATHI KOMIUIEKCHBIE PEICHHUS 110
BBIOOPY M Ha3HAYEHUIO:

KOHCTPYKIIMH 3EMJITHOTO TIOJIOTHA B 3aBHCHMOCTH OT KAaTErOPHH KEIE3HOJOPOXKHON JIMHUH,
WH)XEHEPHO-TEOJIOTHYECKUX M MPHUPOJHBIX YCIOBUH C y4YETOM JIEJIEHUS TEPPUTOPUU CTpaHBl Ha
kiuMaTtrdeckne 30861 (CHull 2.01.01-82), a Takke crioco60B MpOM3BOACTBA PadOT;

TpyHTa Ul HAchINel ¢ y4eTOM BHAA W COCTOSIHUS TPYHTOB OCHOBAHUS, BBICOTHI NPOEKTUPYEMOH
HACBIIH, a TAK)KE Pa3BeAaHHBIX 3aI1aCOB IPYHTOB, NAIBHOCTH UX BO3KH, HAIWYHS TTOOJIM30CTH OTXO/0B
MIPOMBIIIEHHOTO MPOHU3BO/ICTBA, IPUTOIHBIX AJISI COOPYKECHHUS 3EMIITHOTO TTOJIOTHA,;

BUJa U KOHCTPYKIMU BOJOOTBOJHBIX YCTPOMCTB COOTBETCTBEHHO pPACUETHBIM pacxojam
MOBEPXHOCTHOI'O CTOKA U THAPOTr€OI0rHYECKUM YCIOBHSAM;

THUIIA YKPETUIEHHUSI OTKOCOB 3EMJISTHOTO TIOJIOTHA U BOZIOOTBOJIOB C YYETOM MECTHBIX YCIIOBHH;

KOMIUIEKCA YCTPOMCTB M MEPONPUATHM IO 3aIUMTE IIyTU OT BPEAHOIO BO3ACUCTBUS NPUPOIHBIX
(hakTOpOB.

3.3 Ilpn npoeKTUPOBAaHUM 3EMJISTHOTO IIOJIOTHA CIIEAyeT NMPHUHUMATh HArpy3Ky OT ITOJBH)KHOTO
COCTaBa W BEPXHETO CTPOCHMS IYTH C yYETOM IEPCIIEKTHBHBIX YCIOBHI JKCIUIyaTallid AOpOTrH. B
HEOOXOMUMBIX CIIy4asix CIIEAYeT MPOBEPSITh YCTOHYUBOCTH OTKOCOB, MPOYHOCTH OCHOBHOMW ILJIOIIAAKH
W OCHOBaHMS HACHINICH, WX JeQOpPMaTHBHOCTh B YaCTH HENPEBBIMICHUS JOIMYCTHUMBIX 3HAYCHHN
nehopManuii paBHOMEPHOIO MOPO3HOTO Iy4eHHs M OOpaTHMBIX (YIPYTHMX) U OCTaTOYHBIX OCaIOK
OCHOBaHM HachINeH.

3.4 JIna obecnieueHus: HaIEKHOCTH KOHCTPYKLMI 3€MJISIHOTO TIOJIOTHA U PacIIUpeHHs cgepsl
MIPUMEHEHHS MECTHBIX TPYHTOB CIIEAYET IPeyCMaTpUBaTh:

YIJIOTHEHHE 10 HOPMHUPYEMOM IUIOTHOCTH TI'PYHTa B HACBHIISIX, B HEOOXOAMMBIX CIydasX IOA
OCHOBHOMH IIIOIIA/IKOM B BBIEMKAaX U Ha HYJIEBBIX MECTaX;

YCTPOMCTBO 3aIIMTHOTO CIIOS U3 APSHUPYIONINX TPYHTOB IO/ 0AJITACTHON NMPHU3MOIA;

MPUMEHEHHE T'€OTEKCTUIIBHBIX MaTepUasoB (Ha OCHOBHOW IIOIIAAKE MMOJ 3aIUTHBIM CJOEM, B
KOHCTPYKLMSIX YKPETUIEHHSI OTKOCOB, a TAKXKe Ha CIIa0bIX OCHOBAHHMSX);

UCIIONIb30BAHUE TETIOM30JILIMOHHBIX MAaTEpHAOB ATl MPEAOTBPAIICHNS MOPO3HBIX Aedopmarnit
(TIeHOTLIACTBI, ITAKH, TOPD);

HaJIe)KHOE o0ecIieueHne 0TBOJIa IOBEPXHOCTHBIX U MOA3EMHBIX BOJ OT 3€MJITHOT'O ITOJIOTHA (B TOM
yHcie ¢ MPUMEHEHUEM IPEHaKeH MEJIKOTO 3aJI05KEHNUS, BOJOOTBO/IHBIX JIOTKOB);

NPUMEHEHHE WH)KEHEPHBIX CIIOCOOOB 3allMThl OTKOCOB HAachIed (IUBDKHBIE OTKOCHI, 00cCeB,
JKEJIe300€TOHHBIE YKPEIUICHHS, XUMUYECKOE 3aKpETIEHHE MIOBEPXHOCTHOTO CJI0SI TPYHTA) M CKAJIBHBIX
BBIEMOK (ITHEBMOHAOPBI3T OETOHA, OJICBAIOIINE CTEHBI, aHKEPHBIE KPETUICHHS U IIp.);

OOCBITIKY OTKOCOB HACHINIEH U BBIEMOK KPYITHOOOJIOMOYHBIM U CKaJIbHBIM I'PYHTOM.



3.5 B cBs3M ¢ COBpEMCHHBIMH TPCOOBAHUSIMH 110 YBEIHMUCHUIO CKOPOCTEH JBIIKCHHS MOC30B U
VBEIMYCHUIO HArPy30K Ha OCH TIIOABIDKHOTO COCTaBa HEOOXOOMMO HE TOJNBKO YYUTHIBATH
JnedopMaloHHBIE TOKa3aTeN KOHCTPYKLHUM 3EMIITHOrO IMOJIOTHA, HO W HPOM3BOJAUTH IPOBEPKH
MPOYHOCTH OCHOBAaHHS ITOJl OAaIaCTHBIM CIIOEM Ha BHOPOYCTOWYHBOCTH MPH MPHUHUMAECMBIX
CKOPOCTAX IBHKCHHUS MTOE3/IOB.

4 I'PYHTBI 1J151 BEMJISIHOI'O TIOJIOTHA

Knaccnpukanus rpynros

4.1 Tpyatrer B cootBerctBUH ¢ ['OCT 25100 mompasmenstorcs Ha 4 Kimacca: CKajbHEIE,
JIICIIEPCHBIE, MEP3JIbIE U TEXHOT€HHEBIE.

4.2 TIpUMEHHTETBHO K YCIOBUSM IPOSKTUPOBAHMS 3EMJITHOTO IIOJIOTHA CKAalbHBIE TPYHTHI
MOAPA3AEIAIOTCS Ha 3aJleralollie B ECTECTBEHHBIX YCIIOBHUSX B BHJIE MacCHBOB (B BBIEMKax) U
pas3znpobIieHHBIe, TTOyYeHHBIE TOCPEICTBOM pa3pyIICHNS CKAIBHBIX MACCUBOB (IJIs HACKITIEH).

CKaJbHbIE (byHTI)I XapaKTEPUIYIOTCA MOKa3aTCIIAMU MPOYHOCTHU U BBIBETPUBAEMOCTH BO BPEMCHHU,
B MaccHBax, KpOME TOr0, — HAJIW4YHMEM TPEIINH, UX COCTOSHHEM, OpHEHTaIlell B IPOCTPAHCTBE,
OJIOYHOCTBIO U Ip.

[To cremeHH YCTOWYMBOCTH K BBIBETPHBAHUIO BO BpPEMEHH IO/ BO3ACHCTBHEM IPHPOIHBIX
(aKTOpPOB CKallbHBIC TPYHTHI MOAPA3ICIAIOTCS Ha CIa0OBBIBETPHBAIOIIMECS, BBIBETPUBAIOIINECS U
JIETKOBBIBETpHUBAIOIuecs (mpuiiokeHue A).

CriocoOHOCTh K BBIBETPHBAHHUIO OIPEEISIETCSl JINTOJIOTHUYECKHM COCTABOM, J1a0OPaTOPHBIMU
UCITBITAHUSIMU 00pa3I0B IPH MHOTOKPATHOM YBJIaKHEHUH

— BBICYLIMBaHUM, a B CEBEPHOI KIIMMaTHYECKOI 30HE

— JIOTIOJIHUTENHO 3aMOpaKMBaHHEM — OTTAWBAHUEM, C YUETOM pe3yJbTAaTOB HaOIIOICHUI 3a
HPUPOAHBIMHA OOHAKEHUSIMU M TPYHTOBBIMH COOPY)KEHHAMH B aHAJIOTHYHBIX YCIIOBHSX.

4.3 I1o BOZONPOHUIIAEMOCTH TPYHTHI, HCIIOIb3YEMBIE JUISl COOPY)KSHHUS HACBITICH, pa3/IeNstoTCs Ha
JPEHHUPYIOIINE U HEAPEHUPYIOLIHE.

K npenupyromuM cienyeT OTHOCHTH TPYHTBI, MMEIOIIME NPH MaKCHMAIBHOH IIIOTHOCTH IIpH
crangaptaoM ymotHeHun no ['OCT 22733 koadduument ¢unbrpaumu He menee 0,5 m/cyt u
conepxkanue menee 10 % gacTuil mo macce pazmepom Menee 0,1 M.

OreHKa BOJIONPOHHIIAEMOCTH TPYHTOB BO3MOXKHA IO IIOKa3aTelsiM T'PaHYJIOMETPUYECKOTO
coctaBa. K apenupyronmm rpyntam (Ky = 0,5 M/CyT) OTHOCATCS KpPYNHOOOJIOMOYHBIE I'PYHTBI C
MECYaHBIM  3aIOJIHUTENEM, IIECKH TpaBeIUCTble, KpYIHBIE, CpeIHed KpPYMHOCTH, €Clld B
MIEPEUUCIICHHBIX TPYHTaX cojepkaHue dacTull pasmepom meHee 0,1 mm He mpebimaer 10 % mo
macce. [lpum Oonbplnem conepkaHUM B HHUX dYacTuil pasmepom Menee 0,1 MM onpenenenue
Kod(uImeHTa QIIBTPAIIH IBISETCS 00I3aTeIHHBIM.

[Ipy TEXHUKO-9KOHOMHYECKOM OOOCHOBAHMH C pa3pelleHUs 3aKa3uuKa JOMyCKaeTcs NPUMEHCHUE
B KAaUeCTBE APCHUPYIOLIETO IPYHTa IIECKOB MEJIKUX M IBUICBATHIX, cofepkamux oonee 10 % vacTun
pa3smepom menee 0,1 MM, ecn ko3 punmenT puapTpanmu ux He MmeHee 0,5 M/CyT.

Jns KpynmHOOOJOMOYHBIX TPYHTOB C II€CHYaHBIM 3amoyiHuTeneM koddduuuent d¢unbrpanyn
YCTaHABIIMBAETCSI HA OCHOBAHWH MCIIBITAHUS 3aIIOTHHUTES.

4.4 YauTpIBas CIIOKHBIE ¥ M3MEHSIOIINECS BO BPEMEHH YCIIOBUSI pabOThl TPYHTOB B KOHCTPYKIMA
3eMJITHOTO TOJIOTHA, TIHMHUCTBIE TPYHTH pomoiauTensHo K ['OCT 25100 moxmpasmensioTcs 1mo
CTEIICHU 3aCOJICHHOCTH, MPOCAJ0YHOCTH, HAO0yXaeMOCTH W IMYYMHUCTOCTH (TpuioxeHue b), urto
CJIE/TyeT YUUTHIBATh P MMPOEKTHPOBAHNH 3EMJIISTHOTO TIOJIOTHA.

I'pyHTHI AJ151 HACBINIEH

4.5 T'pyHTBI U1l HACHINIEH CIIEyeT NPUMEHSTh C Y4€TOM X CBOMCTB M COCTOSIHUSI, 0COOCHHOCTEH
MPUPOJHBIX YCIOBHH B Tpe/eNax y4dacTKa pa3MemIeHus] IPOEKTHPYeMOro o0beKTa, a TaKKe MecTa
HAXOXKJCHHS 3a1acoB rpyHTa (Tadmmma 4.1).

JlonyckaeTcst NCIOIBb30BaTh MECTHBIE TPYHTHI, B TOM YHCJIE TEXHOTEHHBIE (OTXO/IbI IPOU3BO/ICTBA):

METaUTyprUdecKue IIUIaK{, 30JI0IIIAKOBBIE CMECH, MaTepHaibl MOPOAHBIX OTBAJOB W Ap.,
MPUTOJIHBIE ISl COOPY>KEHHS 36MILTHOI'O IIOJIOTHA.

Jns Hacelmeld BO BCEX YCIOBUSIX MOXKHO TIPHUMEHSTH TPYHTBI, COCTOSHHE KOTOPBIX TIOJ
BO3/IeiiCTBHEM MTPUPOAHBIX (PAKTOPOB MPAKTUUECKH HE U3MEHSETCSA WM U3MEHSETCS] HE3HAUUTEIBHO U
HE BJIHSET Ha MPOYHOCTh M YCTOHYUBOCTH 3€MJITHOTO MTOJIOTHA.

4.6 T'pyHTBI, COCTOSHHME M CBOMCTBA KOTOPBIX CYILECTBEHHO M3MEHSIOTCS IIOJ BO3/EHCTBHEM
NPUPOIHBIX (PaKTOPOB, MOMYCKAIOTCSI K KCIOJB30BAaHHMIO B KayecTBE Marepuayia Uil Hachled ¢
y4eToM orpaHudeHuil (tabmmma 4.1).



Bo03MOXHOCTB U 11€71€CO00pa3HOCTh MIPUMEHEHHS TAKUX TPYHTOB YCTaHABIMBAIOT B 3aBHCHMOCTH
OT MECTHBIX YCIIOBUH U TEXHUKO-DKOHOMHYECKHX COOOpa)KEHHH C yueToM OOOCHOBAaHHOTO BBIOOpa
KOHCTPYKIMI HACHINEH, a TakKe CIOCOO0B 3aIINTHI 3¢MJITHOTO TOJIOTHA OT Pa3pyLIAIONIero ASHCTBHS

MPUPOIHBIX (PAKTOPOB.

Tab6muma 4.1
Bun rpynTa OrpaHu4eHHs 0 TPUMEHEHUIO Ob6nacTh NpUMEHEHHS

CkaJsbHbIC be3 orpannyenus Bo Bcex ciiy4asx, B TOM 4ucie JUis

CI1a00BBIBETPUBAIOIINECS n OTCBIIKA B BOJY B OTKpHITHIE

BBIBETPHBAIOIIHECS, BOJOEMBI

HepasMmsrdaembie,

KPYIMHOOOJIOMOYHBIE u

KpYITHOOOJIOMOYHBIE c

TecYaHbIM 3aIlOJTHATENIEM,

MIECKH IpEHUPYIOIIHNE,

METaJUTYPrU4ecKue NIIaKH

Menkue HenpeHupytomue u|OrpaHHIeHUs mo|Bo Bcex ciydasx, B TOM 4HCie Ha

IbUICBATBIE  MECKH,  CYIIECH|MHHHMAJbHOMY BO3BBIIIECHHIO [00J0TaX B 3allOJHEHHBIE BOJOH

JIETKHE OpOBKM HAachINeil Ha CBHIPBIX W|KOTJIOBaHBL. [Ipm  OTChHIIKE B
MOKPBIX ~ OCHOBaHHAX;  IIO|OTKPBITBIE BOJOEMBI TPeOYIOTCS
YCJIOBHSIM OTCBINKU B BOJY; JUISl | IOTIOJIHUTENIbHBIE KOHCTPYKTHBHBIE
cymeceil  OrpaHMYCHHS 10| TEXHOJIOTHUYECKHE PEIICHHMS
BJI2)KHOCTH

I'nunuCTHIC rpyHTHI, | OrpaHiyeHus o |Bo Bcex city4asx npu BIa)KHOCTH,

KPYITHOOOJIOMOYHbIE T'PYHTHI C|MHHHMAJbHOMY BO3BBIILICHHUIO |HE MPEBBIIAIONICH YCTAHOBICHHBIC

TJIMHUCTBIM 3aIlOJIHUATENIEM, | OpOBOK HAChINIE Ha CHIPHIX W|HOPMBI; Ha CYXOM OCHOBaHHMH —

JIETKOBBIBETPHBAIOIINECS MOKpBIX OCHOBaHHMSX U 10|0e3 OTpaHUYCHHS BBICOTHI

pasMsryaemble CKaJIbHBIE | BIQA)KHOCTU TPYHTOB B IIEPHOJ|HACHINEH, Ha CBIPOM H MOKPOM

TPYHTBl (32  HCKJIIOYEHUEM |IPOU3BOJCTBA 3EMIISIHBIX [OCHOBAHMSX — JUIA  Hachllen

MIEPECUHCIICHHBIX HIKE) paboT, He MOOMMyCKArOTCS B |BBICOTOH HE MEHEE YCTAHOBJICHHOW
OCHOBHYIO IIOIAJIKY

I'muaucteie rpynaTsl ¢ W > 0,4,|Tpebyercss  mHauBHIyasbHOE [ [lommycKaloTCsl IS OTCHINKK  spa

BBIBETpETIbIE  CIIOASHBIE M |IIPOEKTHPOBAHUE. He|Hacpinu Ha CyXoM OCHOBaHUH

CJIIOIUCTBIE CJIaHIIBI, | IOMYCKAIOTCSl TI0A  OCHOBHYIO

pa3MOKaeMble U BBIBETpEJbIE |IUIOMAKY, JUIl OTCHIIKH Ha

TalbKOBBIE,  XJIOPUTOBBIE  M|CHIPBIE M MOKpPBIE OCHOBAHMSA,

TJIMHUCTHIC CJTaHIIBL, | 711 TOATOIIISIEMBIX HACHITIEH

TEXHOTCHHBIEC TPYHTHI

4.7

IIpy mnpUMEHEHHH TEXHOTCHHBIX TPYHTOB B IPOEKTaX JOJDKHBI

MpeaycMaTpUBAThCS

MCPOIIPUATUA 110 00eCIeYeHHI0 CTAOMILHOCTH OCHOBHOM IUIOIaAKM W II0 3aluTC OTKOCOB OT

BETPOBOU U BOJHOM 3pO3UH.

4.8 He nomyckaercst IpUMEHSTH JJIs1 HACBITIEH CIIETyIOIHE TPYHTHI:

TJIIMHUCTHIE C BJIAXKHOCTHIO, TIPEBBIIIAIONIEH JONYCTHMYIO (11. 4.19);

TJIMHHUCTBIE N30BITOYHO 3aCOJIEHHBIE U CHIIbHOHAOYXAaOII1e, >KUpHbIE MIIMHBI (puiokenue b);

Topd, W1, MeI, 3aTophoBaHHBIE IPYHTHI, cofaeprkaine 6oiee 15 % opraHn4eckux BEIIECTB;

TPyHTHI 3aTOp(hoBaHHBIE (COACPIKAIIME OPraHNYECKUe BemiecTBa B KonuuectBe 10—15 %) — must
BEPXHET0 TPEXMETPOBOTO CJIOS HACKINEH;

TPYHTBI C MPIMECHI0O OPraHMUYECKHUX BellecTB (B KommuectBe 3—10 %) At BEpXHEr0 METPOBOTO
CJ10s1 HaChIMH (T10]] OCHOBHOM TUIOINAKON);

TPYHTBI, COIEpJKAIlMe THUIC B KOIW4ecTBe, mpepbimatomeM 30 % — Ui Hacklled Ha CyXoM
ocHoBanuH, 20 % — 1715 HACBINEeH HA MOKPOM OCHOBaHMH, 5 % —1JIs MOATOILUIIEMBIX HACHITIEH.

[lepeunciieHHBIE TPYHTHI pa3pelacTcsi UCIoIb30BaTh B UCKIIIOYUTENBHBIX CIydasx A jopor IV
KaTeTOPUM MpPHU COOTBETCTBYIONIEM TEXHHKO-3KOHOMHUYECKOM OOOCHOBAaHMM IIPHU 00S3aTEIHHOM
OCYIIECTBICHUN MEp, 00EeCTIEUNBAIOIIUX TPEOYEMYIO YCTOWYNBOCTh 3€MJISTHOTO TIOJIOTHA.

4.9 [ns HWKHEH 4YacTH IOCTOSHHO IIOATOIUICHHBIX HAChIel, IPU COOPYKEHHH KOTOPBIX
TpeOyeTcsl OTCHINKA TPYHTa B BOJLY, PEKOMEHIYETCS] IPUMEHAThH CKaJbHBIE (CIIa00BBIBETPHUBAIOIINECS




BBIBETPUBAIOIINECS HEpa3MsrdaeMbie), KPYIMHOOOJIOMOUYHBIE TPYHTHI (B TOM YHCIE C TECYaHBIM
3aMOJIHUTEINIEM ), TICCKH TPaBEIUCThIC, KPYITHBIC, CPEIHEH KPYIMHOCTH. J[OMyCKAIOTCS TaKKEe MEJIKHE U
MBUIEBATHIC MIECKHU M CYINECH JIETKUE MPU YCIOBUU OMPAHMYCHUH MO KPYTU3HE OTKOCOB M TEXHOJOTHU
npou3BozcTBa paboT. [Ipu 3TOM OTMETKa Bepxa OTCHINKH YKa3aHHBIX TPYHTOB Ha3HA4YaeTcsl ¢ y4eTOM
BBICOTHI KAITWIISIPHOTO TIOTHATHS.

Jliist meproInvecKy TOATOIUIAEMbIX HACHINCH, MPU OTCHIIKE MX Ha HE3aTOIJICHHOE OCHOBAHWE,
HIDKHIOIO TIOATOIUIAEMYIO YacTh HACBHIIM CJICAYEeT OTCHINATh W3 JAPCHUPYIONIMX TPYHTOB KU
MECYAHUCTHIX CyIeceH.

4.10 JIns HACHITICH, BO3BOAMMEIX CPEICTBAMH THAPOMEXaHU3AIUU PEKOMCHYETCS HCIIOIB30BaTh
rPaBUITHO-TAJICYHUKOBbBIE, TIECYAHO-TPABEIMCTHIC W IECYaHbIE TPYHThL. BO3MOXHOCTH MPUMEHEHHS
MBLJICBATHIX ITIECKOB, a TAKXKE CYyMECe OIMpeneNsieTcs MPOSKTOM C YYeTOM OOOTralieHHs COCTaBa
TPYHTOB TIPH UX HAMBIBE, IIPH 3TOM B TEIJIC BO3BOJUMOI HACKHIITH COJICPKAHIE YaCTHUI] pa3MEPOM MCHEe
0,1 MM gomxHO OBITE He Goitee 15 % 1o macce.

HopMbl yNJIOTHEHHSI TPYHTOB 3eMJISTHOTO MOJIOTHA

4.11 B mpoekTaX HEOOXOIWNMO MpPEIyCMATPUBATh VIUIOTHEHWE TPYHTOB TIPH COOPYKCHUHU
3eMJISTHOT'O ITOJIOTHA:

JUTS. HACBITICH — W3 BCEX BHJIOB IPYHTOB, 3a MCKJIIOUYCHUEM CJIA0OBBIBETPUBAIOIIMXCS, HA JOPOTax
BCEX KaTErOpHii;

B OCHOBAHHIX HachIlei BbICOTON 70 0,5 M M 107 OCHOBHOW IUIOIIAAKON B BBIEMKaxX U ‘‘HYJEBBIX
MecTax”’, B T€X Cllydasx, KOrjja eCTECTBEHHAs IJIOTHOCTh TPYHTOB HUXKE HOPMUPYEMOM — Ha JI0porax
Il xaTeropuu u BeIIIE.

4.12 Tpebyemyro B 3eMIISTHOM IOJIOTHE JJIS TICCUAHBIX M TIMHUCTBHIX TPYHTOB IDIOTHOCTH CYXOTO

rpyHTa pg CJIelyeT ONpenelsiTh o (popmyJe

H _
Pq = Kpdmax
1€ Pgmax — MAKCHMAIbHAS IUIOTHOCTH CYXOrO IDyHTa, T/CM’, ONpeienseMas Mo METOIy

crannaptroro ymiotHenus (I'OCT 22733);

K - MUHUMAaNbHBINA KO3 QUIMEHT YIUIOTHEH!S, NpUHUMaeMblii o Tadmune 4.5CHull 32-01-95.

IIpn »TOM HE0OXOAWMO TPOBEPATH IMPUTOAHOCTH TPYHTa Kapbepa (pe3epBa) MO YCIOBHSM €ro
BJI&YKHOCTH (B COOTBETCTBUH C YKa3aHHUAMH 1I. 4.19).

4.13 YMeHblICHUE TIPU IPOCKTUPOBAHUHU KOA(DPHUIIMEHTA YIUIOTHEHHUS 110 CPAaBHEHUIO C HOPMaMH,
npuBeneHHbIMA B Tabmune 4.5 CHwull 32-01-95, nomyckaercsi B MCKITIOYHTENBHBIX CIy4asx IpH
HEBO3MOXXHOCTH MJIM SKOHOMHYECKOH HEIeaecoo0pa3sHOCTH €ro JOCTHXEHUs (IPH HAIW4YHUU TPYHTOB
MOBBIIICHHOM BJIQYKHOCTH WJIM TPYHTOB MaJION BIIQXKHOCTH B 3aCYIIUIMBBIX 30HaX).

I[Ipu »3TOoM cnemyer mpeaycMaTpuBaTh B IPOEKTE  JOIOJHHUTENBHBIC  MEpOIPHSTHS,
o0ecIeunBaroIue OOy YCTOWIMBOCTD 3€MJITHOTO MOJIOTHA M MPOYHOCTh €0 OCHOBHOW IIJIOIIAAKU
(YnoJsio>keHHBIE OTKOCHI, IIeCUYaHbIe MOIYIIKHA, OEpPMBI, IIPOCIOWKN I€O0TEKCTHIILHBIX MaTEepUalIOB, 3a1ac
Ha 0CajKy U JIp.).

4.14 VYnnoTHEHHE OTCHIIAEMBIX B HACBHIIM CKAJbHBIX TPYHTOB W3 CJIA0OBBIBETPUBAIOIIMXCS,
BBIBETPUBAIOIINXCS, JIEKOBBIBETPUBAIOIIMXCA MOPOA  (AJIEBPOJIUTOB, AaPTHWJUINTOB, MEprelneH,
TJIMHHUCTBIX CJIAHIEB M JIP.), @ TAKKE MEeCUYaHbIX U TJIMHUCTBIX TPYHTOB 00ECIIeYnBaeTCs COONI0ICHUEM
YCTaHOBJICHHOW TEXHOJIOTHH MPOM3BOACTBA paboT (3aaHHOM TOJIIMHON YIUIOTHAEMOTO CJIOSI, YHCiIa
NPOXOJZIOB  YIUIOTHSIOIIUX MAIIMH W MEXaHW3MOB) ¥ KOPPEKTUPOBKM €€ Ha OCHOBaHHH
MPEABAPUTEIHFHOTO MPOOHOTO yrioTHeHHs [1].

4.15 Jlns Hackinei, BO3BOAMMBIX U3 INIMHUCTHIX TPYHTOB M NIECKOB C KOO (MUIIMEHTOM YIIIIOTHEHHS
K < 0,95, maceimeif, coopyxaeMbIX CIIOCOOOM THIPOMEXaHU3alMM, a TaKKe W3 CKAJIbHBIX M
KPYIHOOOJOMOYHBIX T'PYHTOB, CJILyeT IpelyCMaTpHBaTh 3alac Ha OCaAKy 3a CueT YIUIOTHEHHS
TPYHTOB T€Ja HAaChINU 110 HOpMaM Tabnuip! 4.2.

Bosnpine 3HaYeHUs 3amaca OTHOCSITCS K HACBIIISIM, BO3BOAMMBIM B KOPOTKHE CPOKH (10 6 MeCAIIEB)
U3 TPYHTOB C BJIQKHOCTBIO, OJIM3KOM K MPEICIBHO JONYCTHMOH (1. 4.19).

B cirygasix HEBO3MOXKHOCTH OTCHITIKM HACHITIEH C ITOJHBIM 3allacOM Ha OCaJKy Ha yJ9acTKax, I/Ie 3TO
MPUBOAMT K MPEBBIIICHUIO PYKOBOIIEro ykioHa 6onee yeMm Ha 0,002 (Ha moaxonax K MOCTaM H 1p.),
CllelyeT MpeAycMaTpUBaTh YIIUPEHHE OCHOBHOW IUIOINA/AKK, OOECIEeUnBAIOIIEe BO3MOXKHOCTh
MOABEMKH ITYTH J0 MPOCKTHBIX OTMETOK ITOCTIE 3aBEPIICHHS OCAIKH.



Tabmuma 4.2

XapakTepuCcTHKa TPYHTOB M YCIOBUS BO3BEACHUS HAChIIEH 3anac, % NPOEKTHOH BBICOTEI
HaChINH

Ilecku u TIMHUCTBIE TPYHTBI, OTCbIIIAEMbIC C KOS(b(l)PIHPIeHTOM

YIUTOTHEHHSI:

K=0,95 0,5

K =0,90 1—25
I'MHECTBIe TPYHTHI MOBBIIeHHON BiaxkuoctH (0,25 < I < 0,5) 2—3

ITeckn u mecyaHO-TpPaBEIMUCThIE TPYHTHI, yKiaabiBaemble B Hachmnu|0,75-1,5
€10co0OM rHIpOHaMBIBA
JlerkoBpIBeTpUBaOIIMECS M BBIBETPUBAIOLIMECS pasMArdaemsie|1—3
CKaJIbHBIE U KPYITHOOOIOMOYHBIE TPYHTHI
CKasbHBIE CIIA00BBIBETPUBAIONINECS TPYHTHI 3

4.16 Ilpu coopykeHHH 3eMIITHOTO IIOJIOTHA B 3MMHEE BPEeMs 3arac Ha OCaJKy 3a CYeT YIJIOTHEHUS
TPYHTOB T€Ja HAChINel ciaenyeT IpUHUMATh 1o 1. 15.6.

4.17 daktuueckuii 00beM TpyHTa, HEOOXOIUMOTO JJIsl COOPY>KEHHUs HAChINEH, B TEX CIydasx Koraa
TpebyeMasi MIIOTHOCTh I'PYHTA B TEJIE HACHIIM OOJBIE €CTECTBEHHOHM IUIOTHOCTH TPYHTa B PE3epBe
(xapwepe), onpenensercs 1o Gopmysie

VI-L(b = VH Klv 3

rae V, - 00beM IIPOSKTHPYEMOH HACHITH, M,

Ki - k03¢ ¢uIMeHT OTHOCHTEIBHOIO YIUIOTHEHHs TPYHTa B Telle HACBINH, ONpENesieMblid 1o

thopmyne

H
p
pdp
rac pgﬁ )51 pdp — IIJIOTHOCTH CYXOI'0 I'pyHTa, F/CMs, COOTBETCTBECHHO Tpe6yeMaﬂ B HAaChIIIKN U

ecTecTBeHHas — B pe3epse (Kapbepe).

J1y1s1 OpUEeHTHPOBOYHOTO MPEABAPUTENLHOIO OINpe/eieHUs] 00beMa IpyHTa B pe3epBax (Kapbepax),
BBIEMKaX, HEOOXOJMMOrO /I BO3BEICHMS HACHIIEH ¢ TpeOyeMOW IUIOTHOCTBIO TPYHTOB,
K03(hGUIKEHT OTHOCUTENILHOTO yIutoTHeHUs: Ky, MOXKeT ObITh PUHST 10 Tabnuiie 4.3.

[Tpu BO3BENEHMM HACHINK T'HIPOMEXaHU3UPOBAHHBIM CIIOCOOOM 00BEM MOTPEOHOrO TPYHTa B
Kappepe CICOyeT ONpeAeNsATh B  COOTBETCTBHM C  YKa3aHMWAMH [0  IPOCKTUPOBAHHIO
THJPOMEXaHU3UPOBAHHBIX padot [24].

Tab6muma 4.3
3aJaHHBIN KoaddummenT orHOCHTENRHOTO yIoTHeHHs Ky, 7151 TpyHTOB
KO3(1)(1)I/ILII/ICHT IIECKH, cynecn, CyFJ'II/IHKI/I, TJIMHBI JICCCHI U JICCCOBUIHBIC
VIUTOTHEHM HACHIU K|  TIbUICBATHIC CYTIMHKH TPYHTHI
1,0 1,10 1,05 1,3
0,95 1,05 1,00 1,15
0,90 1,00 0,95 1,10

HopMbI BI2:KHOCTH TPYHTOB

4.18 BnaXHOCTb TIIMHUCTBHIX TPYHTOB HEOOXOIMMO YUHUTHIBATh NPH YCTaHOBJIEHUH Kod(duirenTa
VIUTOTHEHHS ¥ OLICHKH BO3MOXKHOCTH UCIIONB30BaHHSI 3THX IPYHTOB B 3€MIITHOM IIOJIOTHE.

Jnst Hacelmeil ciemyeT MPUMEHATh TIPYHTHI, HMEIOIINE IPEMMYINECTBEHHO ONTHMAJbHYIO
BiaxxHocth Wy ¥ OJM3KHe K HEH.

UmncneHHbIe 3HaYCHNS ONITUMAIBHON BiIaykHOCTH onpenensitoT mo I'OCT 22733.

4.19 HauOGodpluas TOMyCTUMAasi BIQXKHOCTh TPYHTa, MPH KOTOPOW oOecreunuBaeTcss HOpMHUpyeMast
IUIOTHOCTH (CM. 1. 4.12), ycTaHaBIUBaeTCs MO0 KPUBON CTaHAAPTHOTO yIUuIoTHEHHS. OpHEeHTHPOBOYHO
OHa MOJKET OBITH OIpeziesieHa 1o rpaguky Ha pucyHke 4.1.

Ha ykasaHHOM rpaduke Uil TSTH OCHOBHBIX Pa3sHOBUAHOCTEH TIpyHTa MPEICTABICHBI



TEOPETHUYECKHE 3aBHCHMOCTH, XapaKTEPU3YIOIINE MaKCUMaIbHO BO3MOKHYIO UX YIUIOTHSIEMOCTh IPH
Pa3IM4HON €CTECTBEHHOM BIaYKHOCTH.
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BnaxHOCTL B 40A9X €AWHUUb!

1 — riuHeL 2 — cyrmHKY; 3 — cynecH; 4 — TecKu; 5 — 4epHO3eMbl
Pucynok 4.1 3aBUCUMOCTb BO3MOKHOT'O YIUIOTHEHHSI TPYHTA OT €r0 €CTECTBEHHON BIAKHOCTH

Ilpumeuanue — 3asucumoctu py = f(W) paccuuransl npu 3HaUEHHUAX TUIOTHOCTU YaCTHUI[ TPYHTOB s, paBHbIX 2,74; 2,70; 2,68; 2,66; 2,60 r/cM® COOTBETCTBEHHO ISt TJIVHBI,

CYTTIMHKOB, CyITlEeCEeH, MECKOB, TPYHTOB C NMPHMECHIO OPraHWYECKUX BELIECTB (UEpPHO3EMOB) (U1 BCEX YKa3aHHBIX TUIIOB I'PYHTOB IIPH COAEPKaHHWHU BO3Iyxa B mopax 5 %, dro
o0ecrieunBaeTcs PH MPaBUILHOM COOJIIOJICHUH TEXHOJIOTHH YIUIOTHEHHS ).



4.20 T'7uHKUCTBIE TPYHTHI, HAXOMAIIHECS B TyromiactuuHom cocrtosauu (0,25 < 1 < 0,50),
HCIOJIB3YIOTCS JUI COOPY)KEHUS 3EMJISTHOTO MOJIOTHA MPH COOJIOACHUN TPeOOBaHUI K KOHCTPYKIIUAM,
W3JI0KEHHBIM B . 7.12—7.14, 10.5—10.7.

I'pyHTBI, Haxomsmuecs B MsArkomiacTudHoM coctrosHuu (0,50 < I < 0,75), momyckaercs
UCIIOJIL30BATh JIMINb MO0 HWHAWBUAYaJIbHBIM MPOEKTAaM HAa OCHOBAHHUU TEXHUKO-DKOHOMHYECKUX
pacuerTos.

4.21 Tlpu BAKHOCTU TIMHUCTBIX TPYHTOB, MEJIKUX U TbLIeBaThIX neckoB Mernee 0,75—0,80 W, ux
HEOOXOIUMO YBJIAKHSATh.

B 3acynutuBbIX palioHaX JODKHBI OBITh MPEIYCMOTPEHBI MEPONPHSATHS MO BIArOHAKOILUICHUIO
(cHerosazepkaHue) ¥ MOJYYSHHIO BOJIbI TS IOJIMBOB B MECTaX BBIMOJIHEHHS 3EMIISTHBIX padoT.

[Ipu ompeneneHU KOJIMYECTBA BOJBI, MOTPEOHOM I YBIAXHCHUS TPYHTA, CICAYET YYUTHIBATH
KIIMMATHYECKUE W TIOTOJHBIC YCIOBUS palflOHa CTPOWTENHECTBA M OPUCHTHPOBATHCS Ha OOecIieUcHUE
MU YIJIOTHEHUH BIAXXHOCTH IPYHTA, cooTBeTCTBYIomIeH 0,9—1,0 onTiMansHOM.

EcTecTBeHHbIE OCHOBAHUS
4.22 OneHKy eCTeCTBEHHBIX OCHOBAHHUH I10 YCIOBHUSIM MX YBJI&KHEHHS IPH BHIOOpE TPYHTOB JUIS
HAacbINel U IPOEKTUPOBAHUH 3EMIITHOTO MTOJIOTHA CJIETYET BBINOIHSITE C yU4eTOM TaOnuis! 4.4.

Tabmuna 4.4
Tun XapaKkTepuCcTHKa OCHOBaHHUS
OCHOBAaHUs
1. Cyxoe VYcioBus 11 IOBEPXHOCTHOTO CTOKA XOPOIIHWE; TJIMHUCTHIE TPYHTHI Ha TIIyOMHE 110

1 M nmeroT BIaxHOCTh He 6omee W, + 0,25 |, TpyHTOBEIE BOIBI OTCYTCTBYIOT HIIH
3aJIeraroT Ha riryouHe Oosiee 2 M OT MMOBEPXHOCTH 3€MIIU

2. Copoe YcioBus A71sl MOBEPXHOCTHOTO CTOKA IIJIOXME; TPYHTH! BOJOHACKHIIIICHHBIC TTeCUaHbIe,
[JIMHUCTBIC, TJIMHUCTBIE TPYHTHI B IPEAMOPO3HBIH MEPHOJ MMEIOT BIAKHOCTH HA
ray6une 10 1 m ot Wy, + 0,25 1, no W, + 0,75 |, , a ypoBeHb IpyHTOBBIX BOJA— Ha
rmyoune ©Ooxee 1 M OT IIOBEPXHOCTH 3€MJIM; IPU3HAKA ITOBEPXHOCTHOTO
3a00J1auNBaHUS

3. Moxkpoe [ToBepXHOCTHBIN CTOK OTCYTCTBYET; TPYHTHI TJIMHHUCTBIC, TOPQBI, HIIbI, CAIIPOIIEIH;
TTIMHUCTBIE TPYHTHI B IPEIMOPO3HBIM MEpHo] UMEIOT BIAKHOCTh Ha IIyOuHeE 10 1
M, paBHyto W, + 0,75 |, u Gonee, a ypoBeHb TPYHTOBBIX BOJ, — Ha Iity6uHe 10 1 M;
MMEIOTCS BBIXOJBI TPYHTOBBIX BOJ Ha IIOBEPXHOCTh 3EMJIM WIIM JUTUTEIHHO CTOSIINE
(60osiee 20 cyTOK) MOBEPXHOCTHBIC BOIBI

4.23 B 3aBHCUMOCTH OT IIPOYHOCTH I'PYHTOB, MX BJIQKHOCTH, CTEIIEHH OJHOPOJHOCTH, a TAKXKe
3HAYCHUM pAaCYETHBIX HArpy30K €CTECTBCHHBIC OCHOBAHMS HACBINEH CIIEAyeT MOAPa3IeNiTh Ha
MMPOYHBIC, HCAOCTATOYHO IIPOYHBIC H CJ'la6I)Ie. HpI/I OTOM JOJDKHBI YYHUTBIBATHECA BO3MOXKHbBIC
WU3MEHEHHSI CBOUCTB IPYHTOB B YCJIOBHUSIX 3KCILTyaTallHH.

K T1poYHBIM  OTHOCSATCS  €CTECTBEHHBIE OCHOBAHHS, TPEICTaBICHHBIE CKAJbHBIMH |
KPYITHOOOJIOMOYHBIMU IPYHTaMHU (HE3aBHCHUMO OT YCJIOBUH YBIAKHEHUS), a TAKIKE MaJOBIAXHBIMU U
BIQKHBIMH TIECKAMH ¥ TJMHHCTBIMH TPYHTAMH TBEPAOH M TOJNYTBEPIOH KOHCHCTECHIIMU
MPEUMYIIECTBEHHO cyxue (1o Tabnuie 4.4), npu KOTOPbIX He HabIoaeTcs neopManuii OCHOBaHHUS
0] HArPy3KOH, TPEOYIOIIUX OCYIIECTBICHHUS CIIEIIMATBHBIX MEPOITPUSTHIA.

K HemocTaTouHO MPOYHBIM OTHOCSTCS OCHOBAHHMS TPEUMYIIECTBEHHO CHIpbIe (COrIACHO TabwmIle
44), CJIOKCHHBIC HCOJHOPOAHBIMH TIEPECIaNBAIOIIUMUCA 110 NPOTKCHUTIO I'PYHTAMU, HU3KUEC HACBIITN
HAa KOTOPBIX MOIYT HMMETh HEPABHOMEPHOE My4YeHHWE U HEOONbIIME OCAJKH, YTO HEOOXOAUMO
YVUUTHIBATH MIPH TIPOCKTHPOBAHUH.

K cnabeiMm oTHOCATCS MOKpble (1m0 Tabmuile 4.4) eCTECTBEHHBIE OCHOBAHHMS, CIIOKCHHBIE
MepEeyBIAXHEHHBIME TPYHTaMM, HACHITH Ha KOTOPBIX MOTYT HMMETh OCAJKH 3HAYUTEIbHBIE IO
BCJIMYMHE W HCPABHOMEPHBLIE BO BPEMCHHU, a TAKKE TCPATH yCTOfI'-IPIBOCTB. I[J'If{ MpeaOTBpalllCHUA
nedopmarnuii HeOOXOUMO MPEAYCMATPUBATH CIEIUATbHBIE KOHCTPYKTUBHBIC PEIIICHUSL.

5 OCHOBHBIE KOHCTPYKTUBHBIE ITAPAMETPHBI 3EMJISIHOI'O ITIOJIOTHA.
OUYEPTAHUSI OCHOBHOM ILIOIIAJKHA U ITUPUHA 3EMJISIHOI'O ITOJIOTHA

O01ue mMoI0KeHus

5.1 TlomepedHoe ouepTaHWE OCHOBHOHM IUIOMIAKH MPOCKTUPYEMOTrO OJHOIYTHOTO 3EMJISIHOTO



MOJIOTHA W3 HEAPEHUPYIOMIMX TPYHTOB 0O€3 YCTPOMCTBA 3aIIMTHOIO CJIOS, a TaKkKe M3 MENKHX U
MBIJIEBATHIX IECKOB ClIeflyeT Ha3HauaTh B BUJE Tpamneluuy IMUPUHON moBepXy 2,3 M, BeicoToi 0,15 M, 1
C OCHOBaHHEM, PABHBIM IIMPHUHE 3EMIITHOTO IIOJIOTHA, @ MOMEPEYHOE OYEepPTaHHE BEpXa ABYXITYTHOTO
3eMIISHOTO TIOJIOTHA — B BUJAE TPEYroibHUKA BbICOTONH 0,2 M C OCHOBaHMEM, PaBHBIM IIUPUHE
3eMJITHOTO TIOJIOTHA (PUCYHOK 5.1).

OCHOBHYIO IUIOIIAJIKy OAHO- M ABYXIIYTHOI'O 3EMIITHOTO ITOJIOTHA M3 Pa3ApOOJICHHBIX CKaJIBHBIX
C1a00BBIBETPUBAIOIIMXCS] TPYHTOB, KPYITHOOOJIOMOYHBIX C TIECYAHBIM 3aIOJIHUTENEM, APEHUPYIOIIMX
MECKOB (KpOME MENKHX U IBIJIEBATHIX) CIEAyeT MPOSKTHPOBATh TOPU30HTAIBHOM, TaK XK€ KaK W BepX
3aIIUTHOTO CJIOS, OTCHIIIAEMOT0 U3 YKa3aHHBIX TPYHTOB IOJ 0aylIacCTHOH IPH3MOH.

[Tpu ucronb30BaHUHM IS 3AIIUTHOTO CJIOSI MEJIKHX U IBUIEBATHIX MIECKOB BEPX 3€MJISTHOT'O MOJIOTHA
ClIelyeT TPOCKTHPOBaTh B BUAE CIMBHOW NPU3MBI (QHAJOTMYHO BEPXY 3EMIITHOTO IIOJIOTHA W3
TJIMHUCTBIX TPYHTOB). KOHCTPYKLMIO 3aIIMTHOTO CJIOS M3 YKAa3aHHBIX TPYHTOB, BO3MOXHOCTh U
11e71ecO00Pa3HOCTh MX MPUMEHEHUs YCTaHABIIMBAIOT HA OCHOBAHUH PacdeTOB.

5.2 IllupuHy 3eMJITHOTO TIOJIOTHA MOBEPXY (OCHOBHOH IJIOIIAAKKM) HOBBIX JKEJE3HBIX JOpPOT Ha
MPSIMBIX YYacTKax IyTH B Ipeesiax MEPEeroHoB cleayeT NPUHUMATh 110 HOPMam, NMPUBEACHHBIM B
tabmuue 4.1 CHull 32-01-95.

5.3 Beiemku riyOuHO#M Oosiee 6 M, pacronaraeMble B CKaJIbHBIX IPYHTaX, a TAKXKE pacrojiaracMble
Ha KPYTBIX KOCOTOpax M Ha MPWXHUMaX PeK, HE3aBUCHMO OT BBICOTHI OTKOCOB Ha JinHusX Il kateropun
1 BBIIIE CJIEIyeT IPOEKTUPOBATH IO/ ABA MyTH.

[IIupuHy 3eMIITHOTO MOJOTHA MHOIOMYTHBIX JKEJIE3HBIX JIOPOI CIEeQyeT Ha3HadaThb C y4ETOM
VIIMPEHHOTO pAacCTOSHUS MEXAY OCSIMH BTOPOro M TpeTbero (uerBeproro) myrei. [lpwm
COOTBETCTBYIOIIEM TEXHHKO-3KOHOMUYECKOM OOOCHOBAaHWH TPETHH M YETBEPTHINA MyTH JOITYyCKACTCS
MPOEKTUPOBATH M HA Pa3/IeIbHOM 3eMJISTHOM TOJIOTHE.

5.4 IllupuHy 3eMJITHOTO IIOJIOTHA HACHIIEH, BO3BOJUMBIX Ha CJIA0OBIX OCHOBAHMAX, M HACHIICH,
BO3BOJMMBIX C 3allacOM Ha OCaJIKy, CIlielyeT yCTaHaBJIMBaTh C PacdeToM oOecredeHus: TpedyeMbIX
cornacuo tabmuie 4.1 CHull 32-01-95 pa3mepoB mocie NoiHON OCaIKH.

Ha yvacTke ¢ BEYHOMEp3NbIMH TPYHTaMH HEOOXOIUMO MpeAyCMaTpUBATh YIIUPEHHE 3EMIISTHOTO
MOJIOTHA C YYETOM €ro OCagKH 3a CYET BO3MOKHOTO OTTaWBaHMS M YIUIOTHEHHS BEYHOMEP3JIBIX
TPYHTOB OCHOBaHMs WIM MOA3EMHOTO JIb/d; 3HAUYEHHS OCAZIOK M pa3Mepbl YIIMPEHUs CIELyeT
yCTaHaBIIMBATh PACUETAMHU.

3ammTHBINA c10it

5.5 Jlnst 3eMIITHOTO TOJNOTHA M3 TVIMHUCTBIX TPYHTOB BCEX BHJOB C BJIQ)KHOCTHIO HA TPAHUIIE
texkyuectu W > 0,23, kpoMme cyrmecel, copepkaniux rnecyaHble 9acTUIlb pasmepoM ot 2 1o 0,05 MM B
konmaectBe Ooinee 50 % mo Mmacce, cieqyeT IMpeayCMaTpHUBaTh YCHJIICHHE KOHCTPYKIMH B 30HE
OCHOBHOH IUIOMIAJKH: YCTPOHCTBO IOJ OaJIaCTHOM MPHU3MOM 3aIIMTHOTO CIIOS U3 JPEHUPYIOIIETO
TPyHTa WM U3 JIPEHUPYIOIIEro TPyHTa B KOMOMHALIMK C T€OTEKCTHIBHBIMA MaTepHaiaMu. 3alluTHBIA
CJION M3 APEHUPYIOLIETO TPYHTA (C TE€OTEKCTUIBHBIMU MaTepHaIaMHu UK 0€3 HUX) CIIEAYeT MIPUMEHSTh
TAaKKC IIPHU UCIIOJIB30BAHUHN TNIMHUCTBIX I'PYHTOB BCEX paSHOBI/I}IHOCTCﬁ npu MOBBIIIEHHON BJIAXKHOCTH
(1> 0,25).

5.6 Jlns ycTpoicTBa 3alIMTHOTO CIIOS  CIEAYET TPHUMEHSTH JIPEHUPYIOUIHE TPYHTHI:
KpymHOOOIOMouHBIe (c (pakmussmu He Oomee 0,2 M) ¢ TecyaHBIM 3allONHUTENEM, IecKh (3a
HUCKJIIFOUCHHUECM MCIIKHX HI)IJ'ICBaTI)IX).

[IpuMeHenne HEAPEHUPYIOIIMX MEJKHX W IIBUICBATHIX ITECKOB JIOIYCKAETCS B MCKIFOUUTEIBHBIX
Cily4dasix, OOOCHOBAaHHBIX TEXHHKO-3KOHOMHYECKMMH pacdeTaMH IIpH OTCYTCTBUM B 30HE
CTPOUTEHCTBA TPEOYEMBIX KOHAWIMOHHBIX TPYHTOB. [IpH 3TOM KOHCTPYKIMIO 3aIUTHOTO CJIOSI M €T
TOJIIMHY yCTaHABINBAIOT HHANBUAYAJIbHBIM IPOEKTOM.

IToBEepXHOCTh TJIMHHCTOIO TPYHTAa B OCHOBAaHMU 3AILUTHOIO CJIOSI HAa HOBBIX JIMHMAX CIEAYET
IJTaHUPOBATh C JBYCTOPOHHUM YKIOHOM (0,04 OT OCH MOJIOTHA B CTOPOHY OTKOCOB.

Bepx 3ammTHOTO Ciosi IIaHUpyeTcs B COOTBETCTBUM C TPeOOBaHMAMH 11, 3.1: TOpHU3OHTAIBHO—
IIPU IPEHUPYIOIUX IPYHTAX, B BUJIE CIMBHON MPU3MbI — IIPH MECKaX MENKHUX U MbUICBATHIX (PUCYHOK
5.2).

5.7 TonuuHa 3aIUTHOTO CJI0S IO/ OaIacTHOM

MPU3MOH YCTaHABIIMBAETCSI HA OCHOBAaHMM PAcueTOB B 3aBHCHMOCTH OT BHJA T'PYHTA 3EMIITHOTO
IIOJIOTHA U €TI0 COCTOSAHUA, KaTCropun JKeJIE3HOU J0pOrv, 1 ¢ Y4€TOM BUJa IpyHTa 3allilUTHOIO CJIOA,
TIIyOMHBI IPOMEP3aHUsI TPYHTOB.

PacueTs! 10 onpeeneHuto TOMIUHbI 3alUTHOTO CJI0s BHIIOJIHSAIOT UCXO/S U3 ABYX YCIIOBHIA:

obecrieueHHs 3aJJaHHON MMPOYHOCTH OCHOBHOM IUTOIIA KK, UCKITIOYAIONIEH MosiBlieHne eopMaiui



IOJ1 BO3JICHCTBUEM NIOE3/IHOM HArpy3KH BBILIE JOMYCTUMbIX 3HAUECHUI;
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a—JIs1 OTHOITYTHOT'O 3€MIITHOTO TTOJIOTHA M3 HEAPESHUPYIOMIUX TPYHTOB 0€3 3aIUTHOTO CJIOS; 0—TOoXKe, U3 JPEHUPYIOIINX TPYHTOB; B—IJIS IBYXITYTHOTO 3€MIITHOTO TIOJIOTHA
U3 HEIPECHUPYIOINX TPYHTOB; T — TO K€, U3 IPEHUPYIOIINX TPYHTOB; b — IMIMpHHAa OCHOBHOM IIIOMIAIKH 3€MJISIHOTO MOJIOTHA B COOTBETCTBHH ¢ JaHHBIME Tabuuis! 4.1 CHull
32-01-95; h — Benuuuna, paBHas 0,15 M, eciid IPEHUPYIOIINI TPYHT YIOBIETBOPSET TPEOOBAHUSIM K OA/IACTHOMY MaTepUally, IJIF0C PasHOCTh TOJIIUH 0aJUIaCTHOTO CJIOSI Ha
JIAHHOM YYaCTKe U Ha CMEXHBIX C HUM y4acTKaX M3 HEJAPCHUPYIOLIUX TPYHTOB
Pucynok 5.1 — Tonepeunbie oYepTaHUs OCHOBHOM TUIONIAAKH 3€MJISTHOTO TTOJIOTHA Ha MPSAMBIX YYacTKaX MyTH Ha MeperoHax
Ilpumeuanue — PucyHkr 6 ¥ T paCTIPOCTPAHSIOTCS Ha MeJIKHMe OapXaHHBIE TIECKH B pailOHaxX 3aCyIUTMBOTO KIIMMaTa, B 3TUX ciydasx h mpuauMaercs pasHoit 0,15 M.



orpaHuueHusi jAeOpMalUil MyTH TOJ BO3/ACHCTBUEM MOPO3HOTO IydYeHHs WM HaOyXaHHs
cunpHOHaOyxXaroumx rpyutos (mpu W > 0,40).

TonmuHy 3alUTHOTO CJIOS CIEAYET Ha3HA4YaTh IO OOJBIIEMY M3 MOIYUYCHHBIX PACUETOM 3HAUYCHUH,
HO He MeHee 0,8 M 171 CyriIMHKOB | uH, 0,5 — Ams cynecei.

Meronuku pacueToB MPEACTaBICHb B TEXHUYECKUX YKa3aHUSAX U pexomeHaauusax [10—I12], B
BCH 61-89 u B npuinoxxenun B.

5.8 Ha ywacTkax mpHMBIKaHWs 3alIUTHBIX CIOEB K 3EMIITHOMY IOJOTHY M3 CKAIbHBIX U JPYTUX
IPEHUPYIOIIUX TPYHTOB, a TakXKe K HCKYCCTBEHHBIM COOPY)XCHHSM UL  HCKIIOUEHUS
HEPaBHOMEPHOCTH MOPO3HOI'O IMYYEHHUS CIEAYEeT NPeJyCMaTpUBaTh COMPSKEHUS, KOTOPbIE JOJHKHbBI
obecrieynBaTh IIABHBIN [IEPEX0 B IPOJOIFHOM HANPaBICHUH, COOTBETCTBYIOIINI HOPMaM TEKYILIETO
coziep KaHusl MyTH.

5.9 B npenenax pas3zienbHbIX MYHKTOB HA TNIABHBIX, IPUEMOOTIPABOYHBIX M MOArOPOYHBIX MYTAX U
Ha CTPEJIOYHBIX YJMIAX 3alllUTHBIM CJIOH B ciydae ero HEOOXOJMMOCTH YCTpauBaeTcs U3
JIPCHUPYIOMIETO TPyHTAa C OOS3aTENFHOW YKIAJAKOH TEOTEKCTHIIFHBIX MATEpPHaloB, HPH ASTOM
KOHCTPYKLUS Bepxa 3eMJITHOTO TIOJIOTHA MPOEKTHUPYETCS HHIUBUAYAIBHO.

BobicoTa HachIneii, ri1y0MHa BbIEMOK M KPYTH3HA HX OTKOCOB

5.10 MakcuMmanbHBIE 3HAYCHUS BBICOTHI HACHINICH W TIYyOMHBI BBIEMOK OIPEACISIIOT TEXHUKO-
9KOHOMHUYECKHMH PacueTaMH MPH MPOEKTHPOBAHUH IPOAOIBHOTO NPOGHISL C YyU4eTOM oOecHedeHHs
HaWJIydIINX YCJIOBUI OXpaHBI OKpyXaromiel cpeabl. [Ipn 3ToM B KadecTBe CpaBHHBAEMBIX pPEIICHHH
MPUHUMAIOT: JUIsl HACBINIEH — BUAAYK (3CTaKaza), a Al BHIEMOK — TOHHEIb.

5.11 MuHHManbHYIO BBICOTY HAchIel cileayeT Ha3HA4aTh C Y4ETOM YCIIOBHUH NMpPEIOTBpAILCHHS
3aHOCHMOCTH CHEIOM U IIECKOM, ITy4HHOOOpa30BaHus, 00eCIIeYeHHs IPOYHOCTH OCHOBHOM IIOILIAKH
Ha ydJacTKax CBIPBIX M MOKPBIX OCHOBAaHHWH, a Tak)Ke BO3MOXKHOCTH MEXaHHW3alllW IPOM3BOJCTBA
pabor.

5.12 KpyTH3HYy OTKOCOB HAachIleil ¥ BBIEMOK CIIelyeT Ha3HadaTh B 3aBHCUMOCTH OT MHXKEHEPHO-
TEOJIOTHYECKUX U KIMMATUYECKUX YCIOBUH, BUJa TPYHTA, €TO COCTOSIHUS, BHICOTBI OTKOCOB 3EMIISTHOTO
MIOJIOTHA C YYETOM HaMEYaeMOT0 YKPETUIEHHsI OTKOCOB.

5.13 3HaueHHsT KpPYTU3HBI OTKOCOB IPHMEHHUTEIBHO K THUIOBBIM KOHCTPYKIMSM 3EMIISTHOI'O
MOJIOTHA Uil OOBIYHBIX HamOoJiee YacTO BCTPEUAIOIIMXCS YCIOBHM, B TOM YHCIE CKAIBHBIX, MPU
OIaronpusATHOM PACIIONIOKEHHH MTOBEPXHOCTH ocyiabierus (cM. m. 10.8) mpuBeneHs! 1 HACHIEH B
Tabnuie 4.3, a ama BeieMok — B Tabuie 4.4 CHull 32-01-95.

6 OCHOBHBIE NOJIOKEHUSI TIPOEKTUPOBAHUSA

6.1 IIpu NpOEKTHPOBAHUH 3EMIITHOTO [TOJIOTHA IPUMEHSIIOT:

TUTIOBBIE KOHCTPYKTUBHBIE PEUICHUS JJISl yYaCTKOB C MPOCTBIMH MH)KEHEPHO-T€OJIOTHYECKUMH U
TOTOTpapUIESCKUMHU YCIOBHSIMH B COOTBETCTBHU C allbooMoM [14];

WHIIUBUIyalbHbIE TPOEKTHI, pa3pabaTbiBaeMble JUIsi OTIEIBHBIX YYaCTKOB CO CIIOKHBIMHU
WH)KCHEPHO-T€0JIOTMYECKUMH YCIIOBHSIMH, NEPEUYHCICHHBIMA B I1. 6.2, a TaKkKe MpPU MPOSKTHPOBAHUU
3eMJISSHOTO TIOJIOTHA C 3aJlaHHBIMH HECTAaHIAPTHBIMH MapaMeTpaMu, Koraa TpedyeTcs HpoBepka
YCTOWYHMBOCTH U IIPOYHOCTHU 3EMJISTHOTO TIOJIOTHA M €r0 OCHOBAHMS;

TPYIIIOBBIE TIONIEPEYHbIe MPOQMIH, pa3padaTbiBaeMble Uil MPUMEHEHHS Ha psAAE YJacTKOB CO
CIIOKHBIMH W MHOTOKPaTHO TOBTOPSIIOIIMMKCS HAa paccMaTpUBACMOW JIMHUM HWHXXEHEPHO-
TEOJIOTHYECKUMH  YCIIOBHSIMH. [IpH 3TOM 3eMIISIHOE TOJIOTHO C YTOYHEHHBIMH Ha OCHOBaHHH
BBIMOJHEHHBIX PACYETOB MapaMeTpaMu (10 CPABHEHHIO C THIIOBBIMH MOMEPEUYHBIME MPOPHISIMH) HE
TpeOyeT MHIUBHUIYaIbHOTO 00OCHOBAHHS JIJIsl KaXI0T0 OOBEKTa.

6.2 NnauBuayasibHbie POSKTHI IPUMEHSIIOT AJISI CICAYIOIUX OOBEKTOB U YCIIOBHIA:

HACBIMK BBICOTOH Oosiee 12 M — wu3 paSZ[p06J'IeHHLIX CKaJIbHBIX T'PYHTOB, prHHOO6J’IOM0‘IHHX
TPYHTOB, U3 ICCKOB 1 U3 INIMHUCTBIX 'PYHTOB TBCPABbIX U IMOJTYTBCPABIX;
HACBIIM BBICOTON Oonee 6 M — U3 TIMHUCTBIX TPYHTOB TYI'OIUIACTUYHBIX, a TaKXXE€ U3

KPYIMHOOOJIOMOYHBIX IPYHTOB C TIMHUCTBHIM TYTOIUIACTUYHBIM 3ATIOJTHUTENEM;

HACBINH Ha cJIa0BIX OCHOBAHUSX, a TAKKE IPH BBIXOJIE KIIIOYEH B Ipeiesiax OCHOBAHUS;

Hacheinu B nipezenax oosor I u 11l Tunos riyOunoit 6omee 4 M 1 6onor 11 Tuna rimyounoi 6onee 3 M,
a TaxoKe MPH MOTEPEYHOM YKJIOHE MUHepasbHOro aHa 600t I Thma kpyqe 1:10, II tuma— 1:15, 1l —
1:20, 6o10T ¢ TOpHOM HEYCTOWUHMBOI KOHCUCTEHIINH, HE MOIAIOIINXCS KIIacCH(DUKAIMY;

HACBII HAa MOMMax pPEK, Ha y4YacTKax MEPEeCCUCHUs BOJOCMOB M BOJOTOKOB, Ha Y4YacTKax
BPEMEHHOIO IIOATOIUICHHS, a Takke Ha Yy4YacTKax 3EMILTHOIO IOJOTHA, PACIOJOKEHHBIX BIOJb
BOJIOTOKOB, BOJIOEMOB, BOJIOXPAHIIIHIIL U MOPEHi;
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a, 0, B— HACBINH U BBIEMKH C 3aIIUTHBIM CJIOEM W3 APSHUPYIOUINX MTeCYaHO-TPaBUHHBIX TPYHTOB; T, 1, € — TO K€, C 3alIUTHBIM CJIOEM U3 MEJKHX W IBUICBAThIX MEeCKOB; | —
Oamact meOeHOUHbIN; 2 — GaJuTacT MecyaHo-rPaBUIHBIN; 3 — 3aIUTHBINA CIIOH; 4 — TITUHUCTBII TPYHT
Pucynok 5.2 — 3eminsiHOE MOJIOTHO U3 TIMHUCTBIX TPYHTOB, XapakTepusyeMbix Wi > 0,23 ¢ 3auTHBIM clloeM



HACBIITK Ha KOCOTOpax Kpyde 1:5, CIOXEHHBIX CKaJbHBIMH TPYHTaMH, Ha Kocoropax kpyde 1:3,
CJIOKEHHBIX TUCIIEPCHBIMU TPYHTaMH, a TaKKe Ha KOCOropax KpyTH3Hoil or 1:5 mo 1:3 mpu BbicoTe
HH30BBIX OTKOCOB Ooiree 12 M;

BBICMKH IIPH BBICOTE OTKOCOB Ooiiee 12M;

BBIEMKH B CKaJIbHBIX IPyHTaX IPH HEOJIAronpusATHBIX HHXECHEPHO-TE0JIOTNYECKUX YCIOBUAX, B TOM
YHCcIIe IPH 3aJIeTaHUH IJIACTOB TOPHBIX MOPOJ C HAKIOHOM Kpyde 1:3 B CTOpOHY IyTH;

BHIEMKH B TJIMHHCTBIX II€PEYBIKHEHHBIX T'PyHTaxX € mokaszareneMm Tekydectd || > 0,5 wm
BCKPBIBAIOIINE BOJOHOCHBIE TOPU30HTEI;

BBIEMKH TITyOHHOI1 Ooniee 6 M B IIIMHUCTBIX TPYHTAX B palloHaX U30BITOYHOTO YBIIA)KHEHUS;

BBIEMKH B CHJIbHOHAOYXaloUIMX TPYHTaX, B APYTUX (B TOM YHCJIE HCKYCCTBEHHBIX) TPYHTAX, PE3KO
CHIDKAIOIINX YCTOHYMBOCTH OTKOCA M MPOYHOCTH OCHOBHOW IUIOMIAJKKM TIPH BO3JECHCTBHH
KIIMMAaTH4YCCKUX (I)aKTOIf)OB U OJUHAMHYCCKUX BOSHCﬁCTBHﬂX (FHI/IHI/ICTI)IC TPYHTHI C BJIQXXHOCTHIO Ha
rpanune Tekydectd Oonee 0,4), a TakkKe HACHIIH, HPOESKTHPYEMBIE C HCIIOJIIF30BAHUEM YyKa3aHHBIX
TPYHTOB;

3eMJISTHOE TIOJIOTHO Ha ITyYMHOOIACHBIX Y4acTKaX (MecTa C MepeMexarouMMuUCs pa3HOPOIHBIMU MO
CBOMM IIyYMHHCTBIM CBOWCTBaM TPYHTaMH B 30HE INPOMEp3aHMs; HACBHIIM BBICOTOH 10 3 M Ha
OCHOBAaHMUHM C MEIKOOYIpHCTBIM penbedoM; YYacTKH C JIOKaJbHBIM YBJIQKHEHHEM ITyYHMHHCTBIX
TPYHTOB, KOHIIEBbIE YYaCTKH CKAIBHBIX BBIEMOK, YUAaCTKH C HApyIIEHHEM TEMIIEPAaTYpPHOTO PEKUMAa);

3eMIITHOE TIOJIOTHO B MECTaX AaKTUBHBIX CKJIOHOBBIX IMPOLECCOB (HA YJacTKax C HAJIMYHEM HIIH
BO3MOXXHBIM Pa3BUTHEM OION3HEH, 0OBAJIOB, OCHINIEH, KAMEHHBIX POCCHINEH, CHEXHBIX JIaBHH, CEJeH,
OBpAaroB);

3eMJITHOE IOJIOTHO Ha Y4YacTKax C Pa3BUTHEM ECTECTBEHHBIX HIIM HCKYCCTBEHHBIX MOA3EMHBIX
nosiocteil (ropHble BEIpAaOOTKHU, KapeThl);

3eMJITHOE TTOJIOTHO B MECTaX MEPECEUCHNUs €T0 TPYOOIpOBOIaMH;

3eMJISTHOE TOJIOTHO, TPH COOPYKEHHH KOTOPOTO UCIIONB3YIOTCS THAPOMEXaHU3aIMs U B3PHIBHbIC
CHOCOOBI NPOM3BOJCTBA paboT, a TaKKe 3EMIISTHOE IIOJIOTHO C JJIEMEHTaMH T'€OTEKCTHJIBHBIX M
TETION30JISIIMOHHBIX MaTEPUaIOB B KOHCTPYKIINHY;

3eMJIIHOE TIOJIOTHO, MPUCTpaBaeMoe K CYHIECTBYIOIIEMY IIpH HaJMYMM Ha TOCJEIHEM
0amracTHBIX KOPBIT W JIOK Ha OCHOBHOM IUIOMAAKe, OajUlacTHBIX NUICH(POB Ha OTKOCax
CYIIECTBYIOIEH HACBIIM U3 HEIPEHUPYIOIIUX IPYHTOB, KOTOPblE HEBO3MOXKHO YIAINUTh IIPH Hape3Ke
YCTYNOB M Ha Yy4acTKaxX HAOJIONAIOIIMXCS WINM HAOMIoNaBIIMXCS JieopMaluid SKCIUTyaTHPYeMOTo
MyTH;

3eMJISIHOE TIOJIOTHO B paliOHaX paclpoOCTPAaHEHUs] BEYHOMEP3JBIX TPYHTOB: MPH OCHOBaHUSX C
OTHOCHUTENBHON ocankoi Oomee 0,1, B ToM umcine Ha Mapsx, a Takke HA HAJECAHBIX YJacTKax, Ha
y4acTKax ¢ HAJIMYUEM MTOJ3EMHOTO JIbJa, PA3BUTHS TEPMOKApCTa, COMUQIIOKINIL, OyrpoB My4eHus;

HACBHITM M BBIEMKH Ha y4acTKaX C TPYHTaMH, ITOJIBEPKEHHBIMH Pa3KIKESHUIO NP TNHAMUYECKOM
BO3JICHCTBU;

HaCbhIllM TIPU HACBINICHHBIX BO}IOﬁ IrpyHTax OCHOBaHHA M TNEPEXOAHBLIC YYAaCTKH OT HachIlled K
BBIEMKAM Ha Kocoropax kpyde 1:2;

3eMJISTHOE MOJIOTHO B paiflOHAX CTPOUTENHCTBA C BBICOKOW ceficMIYHOCTRIO (7 OamioB u 6oiee — B
cootBerctBuu co CHull 11-7-81%).

63 HpI/I MPOCKTUPOBAHUHN 3EMJIIAHOTO ITOJIOTHA HCO6XO)]HMO YYUTBIBATH BJIIMAHUEC KIMMAaTHUCCKUX
yCIIOBUI paiioHa TpH HambOojee HEONATONPHSATHOM COYETAaHWM BHEIIHUX (DaKTOPOB, a TaKXKe
crequ(UUecKue YCIOBHS NPOsBICHUS IedopMmanuii Ha OSKCIUTyaTUPYeMBIX Y4YacTKax 3eMIITHOTO
MIOJIOTHA B palioHe MPOEKTUPYEMOH JIMHUHU.

[IpoekT 3eMISTHOTO TOJIOTHA pa3pabaThIBAeTCs HA OCHOBAHWUHM MAaTEpUANIOB, XapaKTEPH3YIOIINX
TornorpapuuecKre ¥ HHXEHEPHO-TEOJIOTHYECKHE YCIIOBUSI 00BEKTa, OTPAXKAIOIIHX €ro creruduieckue
0COOCHHOCTH, ¥ JIOJDKEH CO/ICPKATh!

— PpeUIeHHE IO KOHCTPYKIMH 3€MIISTHOTO MOJIOTHA M CHOCO0aM €ro 3aliuThl OT BPEIHOTO
BO3/ICIICTBUS BHEIIHUX (DAaKTOPOB, C YKa3aHUEM I'PaHHMI] KX TPUMEHUMOCTH;

— MEpOIIPHATHSL 110 OXpaHE OKpYXKaromel cpensl (0OecredeHne SKOJIOTHYECKOro paBHOBECHS),
TpeOOBaHMA MO TEXHOJIOTHH IPOU3BOICTBA paboT;

—TEeXHUKO-OKOHOMUYECKOe 00OCHOBaHUE TPHHSTHIX PEUICHUH, XapaKTePUCTHKH PaCCMOTPEHHBIX
BApPHAHTOB NP HAINYNH aJbTCPHATUBHBIX PEIICHHUH.

VYka3aHHbIE MaTepualibl JOJDKHBI OBITh OTPaKEHbl Ha 4YepTekax (MPOAOIBHOM W IIONEPEYHbIX
npoduiIsax, AeTaly KOHCTPYKIMH — Ha OTHCIBHBIX 4YepTekaX) W B IOSCHUTEIHHOW 3alncke B
coorserctBuu co CHull 11-02-96.

ITo kpymHBIM 00BEKTaM (OIOI3HEBOM KOCOrOp, MEpeceuyeHue BojoeMa, TIIyOOKoe OOJIOTO H Jp.)



Marteprai opOpMIIIETCS B BUJIE OTACIBHOrO pas3zielia MpoeKTa.

6.4 B 3aBUCHMOCTH OT cHemU(UKH OOBEKTa PACUETOM MPOBEPSFOTCS: YCTOWYHBOCTD 3EMIITHOTO
noysiotHa (o0mias, a mpH HEOOXOIUMOCTH M MECTHas), CTaOMJIBHOCTh OCHOBAaHUS, NPOYHOCTH U
nedopMaTUBHOCTH KOHCTPYKIWH IMTPUHATHIX 3aIIUTHBIX YCTPOMCTB.

[Ipn npoBepke yCTOHYMBOCTH 3EMIISTHOTO IOJIOTHA CIEAYET YYUTHIBATh CHIDKEHHE IMPOYHOCTHBIX
XapaKTEPUCTHK IPYHTOB TO/1 BIMSHIEM BUOPOIMHAMUYECKOTO BO3JCHCTBHS MOE3/I0B.

B mpunoxennn ' nmpuBeaeHbl peKOMEHIALWK MO METOAWKE pacyera yCTOHYMBOCTH OTKOCOB H
JaHBI IPEMEPBI PAcYETOB.

6.5 g yCTaHOBJIEHMS paCUYCTHBIX XapaKTEPHUCTHK TIPYHTOB MOTYT OBITh HCIIOJIb30BAHBI
TIOJIOKEHHsI HOPMATHBHBIX JOKyMeHTOB (Hampumep, CHull 2.02.01-83*), a Takxke maHHbBIE,
MOJy9eHHbIE Ha OCHOBAaHWM AaHajiW3a COCTOSHMS AHAJIOTMYHBIX KOHCTPYKIWH, YCIICIIHO
9KCIUTyaTHPYEMBIX B YCIOBHUSX, OZOOHBIX PaCCMaTPUBAEMBIM.

[Tpu pa3paboTke MpoeKTa 3eMJISIHOTO IIOJIOTHA 0053aTEIbHO HATYpHOE OIpEeJeieHUEe PacdeTHBIX
XapaKTePUCTHK TPYHTOB W JPYTHX MCXOIHBIX JaHHBIX 110 MaTepuallaM WHKCHEPHO-TeOJIOTHYeCcKOro,
THJIPOTE0JIOTMYECKOTO U THIPOJIOTHYECKOT0 00CIIeIOBaHUS 00BEKTA.

6.6 TIporpamma oOcieIoBaHUsI COCTABISETCS B 3aBUCUMOCTH OT CIEU(PHUKUA 00BbEKTa U periacMoin
3aJaud, C y4eTOM CTENECHU HM3YYEHHOCTH y4acTka pa3MmemneHusi oobekra. O0beM paboT M MOPSIOK
00pabOTKH MaTEepPHAJIOB YCTAHABIUBAIOTCS B COOTBETCTBUM C DPEKOMEHAAIMAMH METOIMYECKUX
yKa3aHUHM 10 MHXEHEePHO-TeoJornueckuM u3bickanmsM [30] u neiictByromuM ['OCTam (mpusoxenue
O).

6.7 Pa3mepbl W odepTaHHs MOINEPEYHOro NMPOoQMIs 3eMISTHOTO TOJIOTHA CJedyeT Ha3HavaTh C
y4eToM OOeCIIeUeHUs] MEXaHM3AlMH BCEX IPOM3BOACTBEHHBIX IPOLIECCOB, IPEIyCMATPHBAThH
TEXHOJIOTUUECKUE IIOJIKM INUPUHOW HE MEHee 5 M Ha IOMIKAIUX YKPEIUICHHIO BBICOKMX OTKOCaX
BBIEMOK U HachIIei [ 1], TEXHOJIOrHYecKue MOJIKH Oe30IIaCHOCTH Ha OTKOCAX CKAIBHBIX BHIEMOK (CM. II.
10.14) u gp.

7 HACBIIIN

O0mue noJoxKeHAs

7.1 KoHCTpyKIMIO HAaChINEH CleyeT MPOSKTUPOBATh B 3aBUCUMOCTH OT MX BBICOTHI, BU/Ia, CBOICTB
W COCTOSIHHSI TIPUMEHSIEMOr0 T'PYHTA, IOTNEPEYHOro YKJIOHAa MECTHOCTH, WH)KEHEPHO-TEOJIOTHUECKHX,
THIIPOTCOIOTHUECKHUX, KIMMATHUYECKUX YCIOBHH M CIOCOOOB IPOM3BOACTBA 3€MIIIHBIX padot. Jlis
TUIOBBIX PELICHUI OYepTaHWs Hachlled HEOOXOAMMO Ha3Ha4daTh B COOTBETCTBUH C yKa3aHUSIMHU
tabmuuer 4.3 CHull 32-01-95, pykoBoAcTBysch momnepedyHbIMH npoduisMu Ha pucyHke 7.1. B
COOTBETCTBUH C TPEOOBaHMSAMHE pa3zena 3 CIeAyeT MpelycCMaTpUBaTh YCHICHHE KOHCTPYKIIUHA HACHIH
B paboueii 30He myTeM YCTPOICTBa 3aIUTHOTO CII0S IO/ 0AJIACTHON MPU3MOIA.

7.2 JIns Hacwledl Ha CyXOM M IIPOYHOM OCHOBaHHU JOITYCKAIOTCS BCE TPYHTHI, IPUTOMHBIC IS UX
Bo3BezcHUs (cM. Tabmuiy 4.1). [Tpu 3ToM ciieayer, Kak MpaBUIIo, UCIIOIb30BATh IPYHT U3 OJIMIKAUIITIX
BBIEMOK, TIPUTPACCOBBIX KaphepPOB U PE3EPBOB, a IIPH €0 OTCYTCTBUN — TEXHOTCHHBIE TPYHTHI.

7.3 TIlpum cooTBercTByromEeM OOOCHOBAaHMH JOMYCKAETCSl IPOEKTHPOBAaHWE HACBIICH U3
pa3HOpOAHBIX TPYHTOB. IIpn 3TOM B cilydae pacnoiokeHHs Mecka (32 HCKIIOUCHNEM 3aIUTHOTO CIIOS
B OCHOBHOM IUIOIIA/IKE) Ha/l IIIMHUCTBIM IPYHTOM MOBEPXHOCTH IOCJIEIHEro HEOOX0AMMO MPpHIaBaTh
nonepeunsld  ykiaoH 0,04—0,10 or cepenuHbl Kk Kpasm Hacelmu. IloBepXHOCTb cod IECKa,
PACIHOJIOKEHHOTO TIO/ CII0EM IJIMHHCTOrO IPYHTA, ITOJUISKHUT BEIPABHUBAHUIO 0€3 MPHUIAAHHUS YKIOHOB.
Kaxxnp1ii cioit oTchelmaeMoro TpyHTa JIOJDKEH PacroiaraThCs Mo BCel IIUPUHE HACKHINTN (MCKITIOUYEHHE
COCTABIISIIOT CIIydad YCTPOMCTBA 3alIMTHBIX SKPaHOB Ha OTKocax). ComnpsbkeHHE B MPOJOIBHOM
HAaIpaBJICHUH CJIOEB Pa3HOPOAHBIX TPYHTOB JIOJDKHO OCYIIECTBISITHCS € yKIIoHOM He kpyue 0,15—0,20
IIpU BHICOTE€ HACHIIM HaJ CONPSTacMBIMH CIIOSIMH Oojiee INIyOMHBI HPOMEP3aHUs; CONPSDKEHHE
Pa3sHOPOIHBIX TPYHTOB B YPOBHE 3aIIUTHOTO CJIOS CIEAYET NMPETYyCMAaTPUBATh C IPOJOIBHBIM YKIOHOM
B COOTBETCTBUU C PEKOMEHAALUAMHU 1. 5.8.

B ceiicmuuecknx paifoHax Oosee TshKeNble TPYHTBI PEKOMEHIyeTcs pacloyiaraTh B HIKHEH 4acTH
HACBIHU (PUCYHOK 7.2).

7.4 [ns HachIlel, OTCHIMAEMBIX M3 CKaJbHBIX CIIA0OBBIBETPHBAIONINXCS M BBIBETPHUBAIOIINXCS
TPYHTOB (TOPHOM Macchl), a TakKe M3 KPYHMHOOOJOMOYHBIX (BaJIyHHBIX W TJILIOOBBIX) T'PYHTOB,
BEPXHHMH CIIOW MOIIHOCTBIO He MeHee 0,5 M clietyeT MpoeKTHPOBATh U3 TPAaBUITHO-TAICYHIUKOBBIX HIIH
IeOCHNUCTBIX TPYHTOB, HanOonee KpymHble (pakuud B KOTOPHIX He AODKHBEI npesbimarts 0,2 M. B
HIDKENISKAIIUX CJI0SX HACBHIIM MaKCHMaJIbHO JOINYCTUMBIH pa3Mep KaMHS YCTaHABIMBACTCS MPU
MPOOHOM YIJIOTHEHUH B 3aBUCHMOCTH OT IPUHITON TOJIIIMHBI OTCHIITIAEMOTO CIIOSI.
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7.5 Tlpu mpoOEeKTUPOBAaHWHU HACHINEH U3 TIIMHUCTBIX T'PYHTOB, XapaKTEepU3yeMbIX BIa)KHOCTBIO Ha
rpaaune Tekydectn W, = 0,40, a Takke W3 OPYTUX CIEIU(PUISCKUX TPYHTOB, B TOM UHUCIE
TCXHOI'CHHBIX (HpO‘-IHOCTHBIe CBOMCTBa KOTOPBIX B KOHCTPYKHHUH II0[ BO3ﬂeﬁCTBHeM TPUPOIHBIX
(haKTOpPOB MOTYT 3HAYUTEIHHO CHIDKATHCS), HEOOXOANMO IpeTyCMaTpUBaTh OTCHINKY BEPXHETO CIIOS
U3 [IECKOB, a TAKOKe CO3aHHE 3alIUTHOIO SKpaHa Ha OTKOCAX.

7.6 Ilpu mpoeKTHPOBAHUH TIEPECEUCHUN KEIE3HOJOPOKHOHN JIMHUH C TPYOOIIPOBOIaMHU TOCIETHIEC
JIOJDKHBI OBITh PEKOHCTPYHUPOBAHBI MM NIEPEYCTPOCHBI, IPH 3TOM MPEyCMAaTPUBAIOT HA/I3eMHYIO (Ha
OTIOpax MM ACTaKa/IaX) WM MOA3EMHYIO MX MPOKIAIKY.
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a—IPEHUPYIOIINHI TPYHT PACIIONOKEH HaJ| INIMHUCTBIM; O—TJIMHUCTBIA TPYHT HAXOAUTCS MEXIY
CJIOSIMH IPEHUPYIOLIET0; 1 —IpEHUPYIOLIHI IPYHT; 2 — TIWHUACTHIA TPYHT
Pucynok 7.2 — CxeMbl BO3MOXKHOTO PACTIOJIOKEHHS pa3HOPOIHBIX TPYHTOB B HACKIIISIX

Y CTpoicTBO TIepexomoB TPyOOoIpoBoI0B B Teie Hackimu 3anpernaercs (CTH 1-01-95).

7.7 CoctaB paboT 1O IOATOTOBKE OCHOBAaHWH HACHINEH ClleIyeT Ha3HA4YaTh C YYETOM BBICOTHI
MPOEKTUPYEMOI HACBHIMK U MOINEPEUHOMY YKJIOHY MECTHOCTH. Bo Bcex cilydasx HMOANEKUT yIaJICHUIO
U CKJIAQJUPOBAHMUIO IOYBEHHO-PACTUTENBHBIA CIOH C TMJOIIaJd OCHOBAaHUS HACBIMU I
MIOCJIEAYIOIIETO UCTIONB30BAHMS €T0 B IPUPOIOOXPAHHBIX HEMSIX (B TOM YHCIIE AJIS TIOKPHITHSI OTKOCOB
3eMJISTHOTO TTOJIOTHA, PEKYJIbTUBALINU KaphEPOB).

B Mectax, rme cpeska IOYBEHHO-PACTUTEIBHOI'O CIIOS HeleslecooOpa3Ha BCIEICTBHE HH3KOTO
YPOBHS €ro IUIONOpOIus, HEOOXOAMMO MHperycMaTpHBaTh YyHAJIeHHE NepHA B OCHOBAHUM HACHINEH
BbICOTOM 10 0,5 M Ha paBHUHHBIX y4acTKax M KOCOropax KpyTuszHod g0 1:10, a Takke B OCHOBaHUH
HaCHITeH BBICOTOI 110 1 M Ha Kocoropax kpytusHoi ot 1:10 mo 1:5.

B TaexHBIX M JIeCHBIX pallOHaX NpPH MOATOTOBKE OCHOBAHUS IO HACBIIM HEOOXOIMMO
npeaycMaTpUBaTh yAaJeHHE BaJIOKHUKA; MPU BBICOTE HACHIIM 10 | M o0s3arenbHa CIUIOLIHAS
KOpYEBKa ITHEH M yJaJeHHE MOXOBOTO IOKPOBA; NMpH OOJbIIEH BHICOTE HACBHIIICH IMHH MOTYT OBITh
OCTaBJICHBI, HO CITWJIEHBI TaK, YTOOBI BHICOTA MX He npeBbiiiana 0,2 M.

7.8 B mpenenax KocoropoB KpyTH3HO# OT 1:5 10 1:3 He3aBUCHMO OT BBICOTBI HACHIMEH TpeOyeTcs
Hape3Ka yCTYIOB B COOTBETCTBHHU ¢ pucyHkoM 7.3. IllupuHa ycTynoB npuHumaercst paBHoi ot 1 go 4
M. IToBepxHOCTH yCTYNOB CleqyeT NPUAABATh MONEPEYHBIA YKIOH B HH30BYIO CTOPOHY BEIMIMHON
0,01—0,02, cTeHKH YCTYNOB IIPHU MX BBICOTE O 1 M MOXXHO IPOEKTHPOBATh BEPTUKAIBHBIMH, & MPU
BEICOTE JI0 2 M — C HaKJI0HOM 0KoJjo 1:0,5.

Hapeska ycTynos He npenycMaTpuBaeTcs I HaChIlleH, pa3MeIlaeMbIX Ha KOCOropax, CJI0KEeHHbIX
JPEHUPYIOIIUMU TPYHTAMH U HE UMEIOIIUX PACTUTENBHOIO MOKPOBA.

Heo6xoauMoCTh TOATOTOBKM OCHOBAHMSI HACHINEH, pasMELIAEMBIX Ha KOCOTOpaX, CIIOXKECHHBIX



CKaJIbHBIMH IPYHTAMH, CIICAYET YCTaHABIUBATh B 3aBUCHMOCTH OT MECTHBIX YCIIOBHH.

IIpu HeOONBIIONW BBICOTE HACHIIEH Ha KOCOrOpax, a TaKXKe Ha YJacTKax IIOJYBBIEMOK U
TIOITyHACHITIEH cleTyeT 00eCeunBaTh OJHOPOIHBIC TPYHTOBBIC YCIOBHUS IO OCHOBHOH IDIOMIAIKON B
npezenax 30Hbl IPOMEpP3aHus 32 CUET YACTUYHOW 3aMEHbI €CTECTBEHHBIX TPYHTOB HACHIIHBIMU (B TOM
YUCIIC JPECHUPYIOIIMMH) I HMCKIIOYCHUS HEPaBHOMEPHOro mydeHus (pucyHok 7.2). Ilpu stom
TOJIIIAHA CIIOS HACHIITHOTO TPYHTA Ny IOJKHA OBITH HE MEHEe yKa3aHHO# B Tabmmie 7.1.

Hacpinu Ha CbIpOM M MOKPOM OCHOBAHUH

7.9 Hacpimu Ha CBIPOM M MOKPOM OCHOBAaHUH CJIIYET NMPOCKTUPOBATH MPEUMYILECTBEHHO W3
JPEHUPYIOIIKX TPYHTOB. [IpH UCTIONB30BaHUU MENKHMX U NBIIEBATHIX IIECKOB U INIMHUCTBIX IPYHTOB
ClIelyeT TMperyCMaTpUBaTh MEPONPUATHS, 00ECIICUNBAIOIIUE YCTOWYUBOCTh M ITPOYHOCTH 3EMIISTHOIO
MOJIOTHA W €ro OCHOBAHMS: OCYIICHHWE TPYHTOB OCHOBAaHHS IOCPEICTBOM YITYOJICHHBIX KaHaB,
JpeHaKeH, MPOCIIOEB U3 IPEHUPYIOMINX TPYHTOB, T€OTEKCTHIIBHBIX MAaTEPHAJIOB, YCTPOMCTBO OEpM.
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a — HAaCHIITh BEICOTOW HU30BOTO OTKOCca A0 12 M; 6 — IeTais HaropHOH KaHaBBI ¢ OepMoii B
TPYHTEC €CTECTBCHHOI'O CJIOKCHHS; B — HU3Kast HACBIIIb Ha KOCOTOpe; I' — MOJIYHACHIIIb-TIOJTYBBIEMKA,
| — mmpuHa HIKHETO YCTYIa ONpenessieTcs U3 yCIOBUS BO3MOXKHOCTH YIUIOTHEHHUS TPYHTOB
HIDKHEH YacTH HAChINH; 1| — 3aIIMTHBINA CIIOMH
Pucynok 7.3 — Ilonepeunsie npoduim HaCkINeH Ha KOCOropax KpyTu3Hoit ot 1:5 o 1:3



Ilpumeuanue — OuepraHusi Bepxa 3eMITHOIO IIOJIOTHA HA3HAYAIOTCSI B COOTBETCTBHH C
TpeboBarmsamu 1. 3.1.

7.10 BpoBka HachImei T0JDKHA BO3BBIILIATHCS HAll YPOBHEM ANHUTENBHO (Oojee 20 CYyTOK) CTOSIIIMX
MOBEPXHOCTHBIX BOJ[ WJIM HAJ[ HAWBBICIIMM PACYCTHBIM YPOBHEM TPYHTOBBIX BOJ, a TPU CBIPBIX
OCHOBAHISIX HaJ| MMOBEPXHOCTHIO 3€MIIM HA BEIWYHMHY, HOCTATOUYHYIO JJIS MPEIOXpaHEHHs OCHOBHOM
IJIOIAaJIKM OT IYYCHUA W IIPOCaAJOK. PasMep OTOI'0 BO3BLINICHHUA CJICAYCT YCTaHaBJIMBAaTb B
3aBHCHMOCTH OT BHJA TPYHTOB, BBICOTHI KANMJUIIPHOTO TOIHSTHS, TIYOHHBI IPOMEP3aHus B paiioHe
CTPOUTENHCTBA, HO HE MEHee 3HAYCHUI, yKa3aHHbBIX B Tadmume 7.1.

JIis HachITIel M3 CYIIMHKOB W TJIMH BO3MOXKHO HEKOTOPOE YMCHBIICHHE YKa3aHHBIX BBICOT MPH
YCIIOBHH yCTPONCTBA KAMMJUIIPOIIPEPHIBATEIISA.

I'my6Guny mpomep3anus ciemyer mpuHuMaTh mo kapre 3 npuioxenus 1 CHull 2.01.01-82 (cm.
npuioxenrne H) wim no JaHHBIM MECTHBIX THIPOMETECOCTAHITHIH.

3a pacueTHBII ypOBEHb TPYHTOBBIX BOJ CIEAYeT MPUHUMATH PACUETHBIA OCEHHUN YPOBEHb, a TIPU
OTCYTCTBUU HEOOXOTUMBIX TAHHBIX — HAWUBBICIIUI BO3MOXKHBIH YPOBCHB, ONIPEICIIIEMBIN MO BEPXHEH
TPaHUIIE OTJICCHUS TPYHTOB.

BosBsinienue OpoBku Hackinel jgopor IV kareropuu JIOMYyCKaeTcsi yMEHbIIATh [0 CPABHEHHUIO C
HOpMamu TaOiuIbl 7.1 Ha OCHOBAaHUM JAHHBIX OMNBITA YKCILTyaTaI[UH JOPOT B PaiiOHE CTPOUTEIILCTBA,
HO He Oonee yem B 1,5 pasa.

Tabimma 7.1 B merpax

['pyHT, UCIIOIB3YEMBIi JJIsl HACKITH [ MUHMMAIbHOE BO3BBIIICHHE OPOBKH HACKHINHU TIPH PaCUETHON
TITyOMHE TPOMep3aHus
1,0 15 2,0 2,5

Ilecku cpemHeit KPYITHOCTH, 0,9/0,6 1,1/0,8 1,4/1,1 1,6/1,3
JIPEHUPYIOIINE MENKHE
Menkue HEPCHUPYIONITHC U 1,2/1,0 1,5/1,2 1,8/1,4 2,0/1,6
MIBLIEBATEHIE TIECKH, cymnecu
[IeCYaHUCTHIE
CyriiMHKM W TJIHMHBI, TbLICBAThIC 1,6/1,3 1,9/1,5 2,1/1,7 2,4/2,0
TSDKEJIbIE CyNecH

Ipumeuanue — Tlepen 4YepToii — BO3BBINICHWE OPOBKM HACHIIM HAJl PAaYeTHBIM YPOBHEM

TPYHTOBBIX BOJ WJIH AMUTEIHHOTO (Oonee 20 CyTOK) CTOSHESI OBEPXHOCTHBIX BOJ. 3a 4epTOd —
BO3BBIIIICHHUC 6pOBKI/I HacCBIIMU HaJl MOBECPXHOCTHIO 3E€EMJIU IIPHU ChIPOM OCHOBAHHWU WJIM HaJl YPOBHEM
KpaTkoBpeMeHHO (MeHee 20 CyTOK) CTOSIIIMX IOBEPXHOCTHBIX BOJ. YKa3aHHbIE MHUHHMaJbHBIC
BO3BBILICHUS OPOBKH HACBHINEH IOIDKHBI OBITH OOECIICUeHBI IMOCNE 3aBEPLICHHS OCAAKU TPYHTOB
OCHOBAHUSL.

7.11 Jlnsa Hacelneid Ha ciaObIX W HEIOCTAaTOYHO NPOYHBIX OCHOBAHMAX HEOOXOIMMO BBHINOJHSTH
MPOBEPKY YCTOWYHMBOCTHM OTKOCOB HAChIIed W CTaOWIBHOCTH TPYHTOB OCHOBAHHMS, OINPEHEIATH
MHTEHCHBHOCTH OCaJIOK OCHOBaHUS. B 000CHOBaHHBIX TEXHHKO-3KOHOMHYECKUMH pacueTaMy CIIydasx
CJIeTyeT MPEayCMaTPHUBATh MEPOIIPHUATHS IO COKPAIIEHNIO CPOKOB CTaOMIIN3aIHH.

HacbInu U3 rIIMHUCTBHIX TPYHTOB MOBBILIEHHOH BJIAKHOCTH

7.12 TnuHACTBIE TPYHTHI TIOBBINIEHHOH BJIa)KHOCTH (TYrOIUTACTHYHBIE C TOKa3aTeleM TeKy4ecTH
0,25 < I £0,50) mormryckaercst MPUMEHSTD ISl HACHITICH THITOBBIX KOHCTPYKIUH IPH BBICOTE UX H0 6
M (pucCyHOK 7.4) Ha €CTECTBEHHOM CYXOM MWJIHM OCYIIIa€MOM OCHOBAaHHUH NPU KPYTH3HE OTKOCOB,
ykazanHod B Tabmmue 4.3 CHull 32-01-95. Ilpu BbicoTe HachIlled W3 3THX IpyHTOB Oonee O M, a
TaKXKe TpHU MEePEyBIIAKHEHHBIX TPYHTaxX (C mokaszaTeneM tekydectH | > 0,50) HE3aBHCHMO OT BBICOTHI
Hachlllell TpeOyeTcs WHAWBUAYaJbHOE NPOEKTUPOBAHUE, YCTAHOBJIIEHHE CIIOCOOOB CHWXKEHHS WX
BJIQ)KHOCTH.

7.13 B npoekTax Hachlllel U3 IPYHTOB HOBBIIIEHHOH BJIQKHOCTH M OCYIIAEMBIX [T€PEYBIIaXKHEHHBIX
HEOOXOAMMO IpEAycMaTpUBaTh MEPONPHATHS, YUYHTBHIBAIOLIME BO3MOXKHOCTH  IOCIHIEIYIOIIEH
TIOBBIIIICHHON OCaJIKU TPYHTOB Tejla HAChIIM —KOHCTPYKTHUBHBIN 3amac Mo BhICOTE (110 HOpMaM
TabMIB! 4.2) WITH 110 IIUPHUHE BepXa HACHIIH.



Pucynok 7.4 — TunoBo# monepevHsiil mpoduiib HACKIMK BHICOTOM 10 6 M M3 TIMHKCTHIX TPYHTOB TyromiacTuuHo# koncuctennuu (0,25 < I <0,5)



IIpu cpaBHEHNM BO3MOXHBIX BAPHAHTOB CIIEAYET yIUTHIBATH 3aTPATHl HA MOJATOTOBKY (OCYIICHNUE)
TPYHTOB M HIOBBILICHHBIE SKCIUTyaTallMOHHBIE PACXO/IbI B TIEPBBIE TObI paOOThI TAKMX HACHITICH.

7.14 Jlna ocyuleHus: TPYHTOB TIIOBBIIIGHHOM BJIaXXHOCTH U IIEPEYBIAKHEHHBIX BO3MOKHO
IpUMEHEHHE CIEAYIOIUX CIIOCOO0B:

— €CTECTBEHHOE INPOCYIINBAHNE TPYHTOB B JICTHUH M OCEHHUH MEPHONBI, €CIIU KINMAaTHIECKUE
ycIIoBUS (TeMIlepaTypa, BeTep, OTCYTCTBHE aTMOC(EPHBIX OCAJKOB) SIBISIOTCS OJIArONPHATHBIMH U
CTaOMIBHBIMU BO BPEMEHH;

— OCYILICHHE TPYHTOB HEAKTHBHBIMU J00aBKaMM (TOIUIMBHBIE 30Ibl, IIJIAKH, OTXOJbl T'OPHO-
PYAHO MPOMBIIIIIEHHOCTH) WM IIyTEM YepeZiOBaHMsI CIIOEB IpyHTa (IIEpEyBIAXKHEHHOTO U CYXOT0) M3
JIBYX UCTOUYHHKOB;

—OCyILIEHHWE TPyHTa aKTHUBHBIMH jJo0aBKamMu (HErauleHOW HM3BECThIO, IIEMEHTOM, 30J0ii-yHOca,
TUIcoM, 6e3BoiHON KpHucTamieckoi (ocdopHoit kucioroit u ap.). [Ipu aTom Hanbonpmmi 3 dexT
JOCTHTAeTCsl HPU COOPYXKCHHUHM HACBHIIEH M3 MBUIEBATHIX IECKOB, CYIECEH, JIETKUX CYTIIMHKOB,
HCIIOJIb30BaHNE KOHCTPYKTUBHBIX pelieHui [25].

8 HACBITIN HA BOJIOTAX

O01mme noJ10KeHust

8.1 Haceimu Ha 60J10Tax cienyeT MPOCKTUPOBATE C YUCTOM:

— KaTEeropuu JI0pPOry;

— THIIA ¥ TJIyOUHBI 00JI0Ta;

— VKJIOHa MUHEPAIBHOTO JTHA 00JI0Ta M BHJIA CIAraroliX ero TPyHTOB;

— BUJIa TPYHTOB U MaTEPHAIIOB, HCIIOIb3YEMBbIX Ul COOPYKEHHUsI HACHIIH;

— BBICOTHI HACHIIIH;

— penbeda MECTHOCTH.

8.2 Tlpu mNPOEKTUPOBAHHUH W CTPOUTEIHCTBE 3EMJITHOTO TIOJOTHA CJEIyeT pa3u4arh TpPU
OCHOBHBIX THTIA OOJIOT:

| — 3amonHeHHble TOPHOM M JPYrMMU OOJOTHBIMH TPYHTAMH YCTOHYMBOW KOHCHCTEHIIUH,
CKFIMAFOIITUMICS TTOJT HArPY3KO# OT HACKHIITA BEICOTOH JI0 3 M;

Il — 3anonHenHble TOpHOM M IPYyrUMU OOJOTHBIMH TPYHTaMH Pa3HOW KOHCHUCTCHIMH, B TOM
YKCJIC BBIAABIMBAIOIIMMHUCS TIO]T HATPY3KOH OT HACKIIIU BBICOTOH 3 M;

1l — 3anmonHEHHBIC OONOTHBIMY TPYHTAMH B Pa3KIKCHHOM COCTOSHUHY, BBIIaBIHMBAIOIIIAIMUCS IO
Harpy3kom, ¢ TopsiHON KOPKO#i (CTIIaBHHOW) Hin 0e3 Hee.

Tum 60J0T HEOOXOAWMO YCTAaHABIMBATEH 1O JAHHBIM HHXCHEPHO-TEOJIOTHYCCKUX W3BICKAHWN Ha
OCHOBaHHH:

— reoJIOrMYECKOro paspesa Ha NIyOuHy He MeHee | M HIDKE TTOBEPXHOCTH MUHEPATHHOTO JTHA;

— (pu3EKO-MEXaHIMUECKUX XapaKTEPUCTHK TOp(da U IPYrux OOJOTHBIX TPYHTOB.

[Tpu ycraHOBJIEHUH THIIA OOJOT MOXKET OBITh HCIIOJIb30BaHa TaONUIA MpuioKeHus /1.

8.3 Ipu npoeKkTHPOBAaHUK HACKITIEH HA OOIOTAX HEOOXOUMO 00ECTICYNBATD:

HEIPEBBIILIEHUE JOINYCTUMBIX PAaCUYEeTHBIX 3HAYECHUN YIPYTUX OCAJOK HACBIIEH Ha Joporax

CKOPOCTHBIX, 0co0orpy3oHanpspkeHHbIX, |—IIl kateropuit — 2 mm, Ha noporax IV kareropunm — 3
MM [12];

OTpaHMYCHHE TI0 BO3MOXKHOCTH CPOKOB OCaJKHW TPYHTOB OCHOBaHMS HacChIIEd CTPOUTEIHHBIM
TIEPHOJIOM.

[lepeceuenne OONOT Tpaccoil JMHUM  CIEAYyeT TpelycMaTpuBaTh B  y3KHX  MeCTax,
MPEUMYIIECTBEHHO Ha y4YacTKaX C MEHbIIEH TIyOMHOH M MHHHMMAJIGHBIM IIOIIEPEYHBIM YKIOHOM
MHHEpaIbHOTO JHA.

8.4 Jlna coopyxeHHs Hachlllel Ha 0O0JIOTax CleIyeT HCIONB30BaTh IPEUMYLICCTBEHHO
JPEHUPYIOIIUE TPYHTHI U1 BCEH HACBHINM WM €€ HI)KHEeH JacTH.

[Tpn OTCYTCTBUY TaKMX IPYHTOB JOIYCKAaETCs IPUMEHSTD ISl COOPY)KEHHs Hachllel Ha OoroTax |
u 1l THIIOB MenKKe HeAPEHUPYIOLIHE MECKHU, TUICBATHIC IECKU U IIECYAHUCTHIE CYIIECH.

[TpoekTupoBaTh HACHIIM M3 yKa3aHHBIX TPYHTOB CIEIyeT B COOTBETCTBUU C MPUBEACHHBIMU
nonepeynsivMu ipodusimu (pucynku 8.1—38.5).

Hcmonb30oBaHUE TSDKENBIX Cylecell M CYIJIMHKOB ISl OTCHINKHM HIDKHEW YacTH Hachild (B 30HE
BBITOP(OBBIBAHUS) JIONYCKAETCS B HWCKIIOYMTENBHBIX ciaydasx Ha Oomorax I wm II tumoB c
00sI3aTeNIbHBIM  YCUJICHUEM KOHCTPYKIMU 3EMIITHOTO TIOJIOTHA M TIPH TEXHHUKO-3KOHOMHUYECKOM
00OCHOBaHHMH, YUYUTHIBAIOIEM, IOMHMO IEpBOHAYAIBHBIX CTPOUTEIBbHBIX 3aTpaTr, IOBBIIICHHbIC
pacxoipl Ha CONIEpXKAHME 3EMIITHOTO IOJOTHA M BEPXHErO0 CTPOCHHS IyTH B IIEPHOJl BPEMEHHOM
9KCIUTyaTallUH.



JI1s OTCHITIKM BepXHEH 4acTH HACHIH (BBIIIE YpOoBHS 0ojoTa Ha 0,5 M) JOIMyCKalOTCs BCE TPYHTHI,
MPUTONHBIE JUISi BO3BEACHUS HACHINEH, MpHU YCIOBUU obecriedeHHs HEeoOXOIUMOro BO3BBIILICHHMS
OpOBKH.

8.5 BosBrlmieHrne OpOBKM HACBIITM HaJ| MIOBEPXHOCTHIO OOJIOTa ClieyeT Ha3HayaTh HE MEHee: JUIs
IpeHupyromux rpyHToB 0,8 M MpH MOJIHOM yAajeHWH Topda B OCHOBAHHMU U 1,2 M IpH 4aCTHIHOM
BBITOP(OBBIBAHUH, JJIsI MEJIKUX U ITBIJIEBATHIX NIECKOB M IECYAHUCTHIX Cyleced — 2M.

Haceinu Ha 6osoTax 1 Tnna

8.6 Ha Gomorax 1 Tuma HAchId BBICOTOHW A0 3 M CIleAyeT MPOSKTHPOBATh C IOJIHBIM WA
YaCTHYHBIM yllaJIeHHEM Topda U3 OCHOBAHHS C 3aMEHON €0 MUHEPAJILHBIM IPYHTOM.

[lonmHoe ynanenme Topda HEOOXOAMMO TMperycMaTpHBaTh Ha O0JOTax MIyOMHOHW 10 2 M TIpH
BBICOTE HaCHINeH 10 3 M (pucyHOK 8.1).

YactuyHoe ynaneHue Topda NpuMeHsIoT Ha 000Tax rIyOMHOW 10 2 M IIPH BBICOTE HAChINU Ooliee
2 M, a Takke Ha Oomorax TimyOomHOi m0 4 M (pucyHok 8.2). Ilpm 3Tom TiayOmHY TpaHIIei
BI)ITOp(bOBI)IBaHI/IH HCO6XO)1PIMO Ha3HadyaThb UCXOJA U3 yCHOBHﬁ, lITO6BI CyMMa BBLICOTBI HACBIIIU HaQ
MIOBEPXHOCTHIO 00JI0Ta M TIIyOWHBI TpaHIIen BHITOPGOBBIBaHUS ObLIa ObI HE MeHee 3,5 M JuII Aopor
I—IIl xateropuu n He Menee 3 M mns mopor IV kareropuu. Ilpm 3TOM OTHOIIEHHE CyMMapHOM
MOIIIHOCTH HACBIITHOTO CJIOS C YYETOM pacueTHOW OCaJKH K TOJIIWHE YIUIOTHEHHOro ciosl Topda
JIOJDKHO OBITh He MeHee 2:1. KpyTusHy oTkoca TpaHIIen BEITOP(QOBEIBAHUS CIICAYET YCTAaHABIMBATH B
3aBHCHMOCTH OT CIIoco0a mpou3BoACTBa padoT B mpenenax ot 1:0 1o 1:0,5.

Just mopor IV kareropun nepedrcieHHbIE B I1. 8.6 apaMeTpbl JOIMYCKaeTCsl yMEHbIIATh UCXOS U3
ycIoBHA 000CHOBAaHHOTO CHMKEHHUSI CMETHOW CTOMMOCTH C YUE€TOM MECTHBIX OCOOCHHOCTEH.

8.7 Hacemm BeIcoTON 3 M M Gostee Ha Oonorax I Twma ciemyer MpoeKTHpOBaTh B COOTBETCTBUU C
HONEPEeYHBIMH NPOQHIAMY, NPUBEACHHBIME Ha PUCYHKe 8.3 C HCIIONB30BaHHEM TOopda B KauecTBE
€CTECTBEHHOTO OCHOBaHHMsI HachmH. [Ipy OONbIIMX BBICOTaX HACBIIEH M TIyOMHAX OOJIOT HACHINU
MOTYT OBITH 3aITPOEKTUPOBAHBI C OEPMaMH C YI€TOM TEXHHKO-3KOHOMUIECKOTO 00OOCHOBAHUS.

[Ipu 3TOM 00513aTENBHOMN SBIIAETCS MPOBEPKA PACUETOM YIPYTOM OCAJKH HACHITICH.

B ciyuae mnpeBbIIEHWs JOIMYCTUMOTO 3HA4eHHsl ympyrod ocagkd (cMm. 1. 8.3) cruemyer
IperycCMaTpUBATh YCUIICHUE KOHCTPYKIIMU — yBEJIMYESHUE TOJIIUHEI HACKIIIN™ 3a CUET YBEJIMYCHHS e
BBICOTHI WJIM YaCTUYHOH 3aMeHbI TOp(a B OCHOBAaHHU HACHIITU TPYHTOM.

* TommuHa HACBHIIKM ONpENENseTCs MO OCH NYTH W BKJIIOYaeT B ceDs: BBICOTY HACHINU Hal
MOBEPXHOCTHIO 00JI0Ta, TITyOMHY TpaHIIeH BHITOP(HOBBIBAHMS M 0CAAKY TOpda 0] HACHIIBIO.

8.8 TlpoBepKy HENPEBBIIICHUS MAOMYCTUMBIX YIPYTHX OCAAOK CIEIyeT NPOBOIUTH W MpHU
YaCTHYHOM BBITOP(OBAHHU IIPH BBICOTE HACBHIIM MEHEEe 3 M, €CJIM OTHOIIEHHE TOJIIMHBI HACBHIIH K
ToNIMHe oOkartoro Topda B ocHoBanumm MeHee 3:1 Ha moporax |—III kareropuii u menee 2:1 Ha
noporax IV kareropuu u NogbEe3AHBIX MY TSX.

Meroauka pacueTa IpeJcTaBlIeHa B METOINYECKUX peKoMeHaanusax [12].

8.9 Ilpu ocraBnenuu Topda B OCHOBAaHHH HACHITIEW (TIOJIHOM WM YAaCTHUYHOM) 00BEM 3EMIITHBIX
paboT 1O BO3BEJNCHUIO HACBINEHW CIEIyeT OINpPEAENATh C YYETOM OCaJKW HACBIIM BCIIE/ICTBHE
C)KMMAaEeMOCTH TOp(da B €€ OCHOBAHHH.

OpHEHTHPOBOYHO OCAIKy OCHOBAaHHUS HACHINEH BBICOTOW 70 4 M Ha OoyioTe TIyOMHOH 10 4 M
MOJKHO ONpENeIISIT 10 HOpMaM, IPHUBEACHHBIM B Tabmuie 8. 1.

Benmnuuny ocanku y KpaeB TpaHIedl BBITOP(QOBBIBAHHMSA S NPH NPOSKTUPOBAHMU HACHINEH M3
MIBUIEBATHIX MECKOB W JIETKHUX cyreced (cM. pucyHOK 8.2) nomyckaercss IpuHMMaTh paBHoi 20 %
TOJIIMHBI 00KUMAaEMOT0 cJI0s Topda.

Ocaznky Hachllled NpH JTI000M COYETaHWH HMX BBICOTHI M MOLIHOCTH CJIOEB TOpda B OCHOBaHUU
MPUOJIMKEHHO MOYKHO OITPEIETIUTh PACUeTOM B COOTBETCTBUH C PEKOMEHIAUSIME NpHitokeHus E.

Ha cramum TEXHUKO-3KOHOMHYECKHX HCCIECAOBAHMN MJIsI TPEABAPUTEIBHBIX PACUYETOB IPH
CpPaBHEHHMH BapHAaHTOB Tpacc, ONPE/ICICHUN ONTUMAIIBHOTO COYETaHMs TIIyOUHBI BHITOP(GOBBIBAHUS U
BBICOTHI HACBIITM HAJ| TIOBEPXHOCTHIO 00JI0Ta MOXKHO TaKXKe MPUMEHATH HOMOTPaMMBI, IPUBE/ICHHBIE B
npuwioxeHud E.
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Tab6muma 8.1

TonmuHaa 005KMMaeEMOro Ocanka S, % TONIIUHBI 00KUMAEMOTO CIIos Topda oz
ciost Topda, M HACBITISIMU BBICOTOM
<3 M OpH YaCTUYHOM oT 3 10 4 M Ha €CTCCTBEHHOM
BBITOP(OBBIBAHIH OCHOBaHHH
2 40 50
Or2no4 35 40
Hacpinu Ha 6osorax |—I1, II u 111 Tunos

8.10 Haceimu u3 npenupyromux rpyHtoB Ha 6omorax [—II, II Tumos ryOunoi no 3 M ciexyer
MIPOEKTUPOBATH C PACUETOM IIOJIHOTO YAAICHHs Topda yCTOWINBOM KOHCUCTEHIINU M ITOCAAKH HACHIIH
Ha MHUHEpaJbHOE JTHO 00JI0Ta, IPUMEHHUTENIFHO K MOTIEPEYHBIM MTPOQUIISIM, TPUBEACHHBIM Ha PHCYHKE
8.4, a.

I'nyOuHy KaHaB-TOP(HONPHEMHUKOB CJISyeT Ha3HAYaTh PABHON TOJIIUHE PACTUTEIHFHO-KOPHEBOTO
MOKpPOBa, HO HE MeHee 1 M.

IIpu ucrons30BaHuM TSI COOpYKeHMs Hackimed Ha 6onotax [—II u Il THIIOB MeNKUX 1 TBIIEBATHIX
IIECKOB M IECYAHUCTBIX CyNeceil clieqyeT MpeaycMaTpuBaTh MOJIHOE yraleHue Topda B OCHOBaHHU
(pucynok 8.4, 0).

Bripesaercsi pacTUTENHHO-KOPHEBOI MOKPOB, IMOCIE YETO Pa3pBIXJIIIOTCS HIDKENEKAIIue CIOH H
ylansiercs: BCIUIbIBAONIMK TOpd 3a mpenensl TpaHilen BbhITOpQoBbIBaHMs. HIDKHSIS yacTh HachInu
(HMKe MoBEpXHOCTH 0O0JIOTA) COOPYKAETCS MyTEM OTCHIIKH I'PyHTa B BOAy. IIpHM Takod TEeXHOIOTHH
B3aMeH TOP(ONPHUEMHHUKOB C JABYX CTOPOH HACBIIM HAPE3al0TCs BOAOOTBOIHBIC KaHABHI. YKa3aHHBIC
paboThl pEKOMEH TyeTCs BHIIIOJIHATH B 3UMHEE BPEMSI.

IIpn nmpoexkTHpoBaHWMM Hachled Ha OOJOTaX BCEX THIOB, COOPYXAEMBIX CIIOCOOOM
THJpOMEXaHU3allMK, CJIEAyeT pacCMaTpHBAaTh BapUaHThl KOHCTPYKIMU HACBITU C IUBDKHBIMU
OoTKOcaMH. BBICOTY IUISDKHOTO OTKOCA B MECTE CONPSDKEHHS €ro C OTKOCOM HAChIIH CIEAyeT
MPUHUMATh PaBHOM | M HaJ OCHOBAHUEM HACHIIIH.

8.11 Haceimu Ha 6onotax lll Tuma rmyOmHO#N 10 4 M cileqyeT MpOeKTHPOBATH, MpeaycMaTpUBast
UCIIOJIb30BaHUE MHUHEPAJIbHOTO JHa 00JI0Ta B KAa4eCTBE OCHOBAHUS 3EMJISTHOTO IOJOTHA, C yYETOM
NPEABAPUTENFHOTO ynayleHuss TopdsHol Kopku (pucyHok 8.5) wim 6e3 ynamenus. B mocnemHem
ClTy4yae TOJIIMHA HACBINHN C YIE€TOM €€ YacTH, PACIIOJIOKEHHON HMXKE yPOBHs 00JI0Ta, HOKHA OBITh HE
MeHee 3 M HaJl IIOBEPXHOCTHIO TOP(SHOW KOPKH, IPU 3TOM CJIEIyeT BAOJb MOJOIIBEI OTKOCA HACHINH
IpeaycMaTpUBaTh YCTPONHCTBO MPOPE30B HA BCIO TOJIIMHY PACTUTEIHEHOTO CIOSI.

Ocaaxy HacbhIIU 3a CHET CXKATHA TOP(AHON KOPKM MOXKHO OIPENETUTh 10 HOpMaM, NPUBEICHHBIM
B Tabnure 8.1.

Kpytu3Hy OTKOCOB HachIlel BBINIE IMOBEPXHOCTH O00J0Ta ClexyeT Ha3HadaTh MO HOpMawm,
npuBeneHHbIM B Tabmuie 4.3 CHull 32-01-95 u tabmuie 8.2 ¢ y4eToM yria eCTECTBEHHOTO OTKOCa
0J, BOZIOM.

Tabmumna 8.2
Bun rpynra KpyTu3Ha 0TKOCOB HUXE
ypoBHs OoJoTa

Ilecok Menkwuii ¥ NBUIEBATHIN 1:3
Ilecok rpaBemuCTBIi, KpyHHBII U cpeaHei 1:1,75
KPYIMHOCTH
KpynHooOi0MouHbIe TPYHTHI (TajJeYHHUKOBBIH, 1:1,5
TpaBUHHBIN, IeOCHNUCTHIH, APECBIHBIN)

Ilpumeuanue — Ilpu ruapoHaMbIBE HAChIIEW KPYTHU3HA OTKOCOB
YCTaHaBJIMBAETCS POEKTOM.

8.12 Ipu mpoeKkTupoBaHNH HachINeil Ha 0OIOTaX ¢ COXpaHEHHUEM TOp(a B OCHOBAHUU MOTYT OBITh
NPUMEHEHB! KOHCTPYKTUBHO-TEXHOJOTHMYECKHE MEPONpPHUATHS, HAlpaBlIeHHblE Ha olecredeHue
YCTOWYHMBOCTH HACHINH, CTA0MIBHOCTH TPYHTOB OCHOBAHWS, CHW)KEHHE 3HAYEHHsI OOLIMX M YNPYTHUX
0CaJIoOK M T.J.

OCHOBHBIMH U3 3THX MEPOIPHSTHII SIBISIFOTCS:

— YCTpOHCTBO O€pM HJIH YIOJI0KEHHBIX OTKOCOB;
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— YCTPOHCTBO B OCHOBaHHMHU BEPTUKAIBHBIX TPYHTOBBIX CBail MIIM CBail U3 APYTHX MAaTEpHAIIOB, B
TOM 4HCIIe KOHCTPYKIIMH POCTBEPKOBOTO THIIA;

— YCTpOIMCTBO HACTHJIOB MOJ HACBHIIBIO MM apMHPOBAHME CaMOl HACBIIM, B TOM YHCIE
re0TEeKCTUIbHBIMHU MaTepHaIaMu;

— YCTpPOWCTBO IpEHaXHBIX MPOPE3eH MM BEPTUKAIBHBIX APEH;

— YBEJIWYEHHE BBICOTHI HACBHINHN HIIH ITyOUHBI BBITOP(OBBIBAHIS;

— MEepONpHATUS JUIA TPEJOTBpAIlEeHHs CIOJ3aHUSl HACHIIM TPU HAKJIOHHOM JiHe Oonorta
(BBIpaBHMBAHHE JIHA, YCTPOWCTBO YIOPHBIX KAMEHHBIX ITPHU3M H Jp.);

— HCIOJNb30BaHHUE TEOTEKCTWJIBHBIX MAaTEPHUaIOB, YKJIAJbIBAEMBIX HENOCPEACTBCHHO Ha
MOBEPXHOCTh 0OJIOTa WJIM Ha BBHIPABHUBAIOIIUK CIIOW IpyHTa (Ui IepepacnpeaeieHust Harpys3KH,
BBIPAaBHUBAHUS OCAAKH W TIPEIYNPEKICHUS JOKAJIBHOTO NPOJABIMBAHMSA HACBHIIHOTO TPyHTa B
OCHOBaHHE).

8.13 IlpoexkTHpoBaHME HACBHIIEW M3 MECTHBIX TJIMHUCTBIX TPYHTOB JOJDKHO BBINIONHATHCS B
COOTBETCTBUU C TpeOOBaHUAMH T1. 8.4 NpU KPYTH3HE OTKOCOB B HIDKHEH YaCTH HACHIU He Kpyde 1:2,
C YCTPOHCTBOM 3aIIUTHOTO CIIOS TIOA OaIacTHOM mpu3Moii (cM. 1. 5.5). Ilpu pacueTax yCTOWIHMBOCTH
HACBIIM CJIEAyeT Y4YUTHIBATh CHU)KEHHE IIPOYHOCTHBIX XapaKTEPUCTHK TIPYHTOB, BBI3BIBAEMOE
0COOCHHOCTSIMH YCJIOBHI IIPON3BOJICTBA 3EMIISTHBIX Pa0OT.

8.14 Ha nmoporax BBICOKOH Tpy30HANpsKEHHOCTH, BEICOKOCKOPOCTHBIX, & TaKKe MPU YCKOPEHHBIX
TEMIIaX CTPOUTENHCTBA IJISI CO3JAHMS PABHONPOYHOTO IO NPOTSHKEHHWIO 3EMIITHOTO IIOJIOTHA Ha
Gosore I THmAa W CMEXHBIX C HHMM YYacTKaX pEKOMEHIyeTcs paccMaTpuBaTh BapUAHTHI
MPOCKTUPOBAHMS HACHIIICH BBICOTOM JO 2 M Ha Oomorax | Tuma TiryOMHOH 10 3 M C TOJTHBIM
yJaJieHreM Topda B OCHOBAaHHH.

8.15 TIlpm mpoekTHpoBaHWM HAcHIIeW Ha Oo0MOTaX ¢ oOcCTaBiIeHHEM Topda B OCHOBAHHH
00s13aTebHA: IPOBEPKA HEMPEBBILIEHHUS IOITYCTUMOTO 3HAYEHHS YIIPYTUX 0CaZ0K I'PYHTOB OCHOBaHMS
HACBINH, a TAK)K€ UHTEHCUBHOCTH OCaIokK [12].

Jns Taknx 00BEKTOB HEOOXOIMMO NPENYCMATPHUBATh WCIBITAHHE TOTOBOTO 3EMIITHOTO ITOJIOTHA
npoOHBIME Harpy3kamu (npuioxenue XX).

9 HACBIIIU B YCJIOBUSIX OATOILIEHUI

9.1 Haceinu Ha ydYacTKax IMOATOIUICHHS CIIEIyeT NPOSKTHPOBATH C YYETOM IOCTOSHHOTO WIIH
MIEPUOANYECKOTO BO3/ICHCTBHUS BOIHBIX MAacC BOJOTOKOB MJIM BOJIOEMOB, KOTOPOE MPOSIBIISIETCS] B BUJIE
OOBOJJHEHMSI TPYHTa TeJla HACHINEH, pa3MbIBAIONIETO BO3/CHCTBUS, BHI3BIBAEMOT0 TEUEHHEM BOIHOTO
MOTOKA WJIM BOJTHEHUEM, Pa3pyLICHUS U 3arPOMOXKIEHHUS OTKOCOB 3EMJITHOTO ITOJIOTHA JIBIOM.

9.2 Ha npmKHMHBIX y9acTKax TPAacchl, I/I¢ pa3MeIleHHEe 3eMIISTHOTO MTOJIOTHA OTPAHMUYCHO C OHON
CTOPOHBI KPYTHIMH (KaK MpaBHJIO, CKaJbHBIMH) KOCOTOpaMH, a C IpPyrod — BOAOTOKaMH (U
BOJIOEMaMH), B OOJBIIMHCTBE CIy4acB HE HMEIOMIMMH NPUOPEKHBIX Teppac IO TEXHUKO-
SKOHOMHYECKHM  COOOp@XEHHSAM, MPEIMOYTHTENFHO IPOEKTUPOBAHMWE  3EMISTHOTO  IIOJIOTHA
MPUCIIOHEHHBIMU HACBIIISIMH.

Ha nmpmkuMHBIX ydacTKax cielyeT NPOBEPATh JTOCTATOYHOCTH BO3BBHIIICHHS OPOBKU 3€MIISTHOTO
MoJjIoTHA (YCTAaHOBJIEHHOW B COOTBETCTBUH C YKa3aHUAMH M. 9.3) Ha YCIOBHUAX 3aTOPHBIX U 3a3KOPHBIX
SIBIICHUH.

9.3 bpoBka 3eMJISIHOTO MOJIOTHA Ha TOAX0/aX K BOAOMPOIYCKHBIM COOPYKEHHSIM Yepe3 BOJOTOKH
B IIpelieNiaXx WX pasjinBa, MPHU PACIIOJIIONKCHUH JKEIE3HOJOPOXKHBIX JIMHUH BIOJIH BOJOTOKOB, 03€p,
MOpEH, BOJOXPAaHWIMIL, a TaKXKe OpOBKAa OrpaJUTENbHBIX M BOAOPA3ICIBHBIX JamMO IOJDKHBI
BO3BBIIIATECSI HAaJl HAWUBBICIIUM YPOBHEM BOJBI NPH MPOIYCKE HAWOOJNBINETO IMaBOJKA C yYETOM
MOJITIOpa, HaKaTa BOJIHBI HA OTKOC, BETPOBOTO HArOHA, IPMIIMBHBIX U JIEOBHIX SBJICHUH HE MEHEe YeM
Ha 0,5 M, a OpOBKa HE3aTOIISIEMBIX PETYISIMOHHBIX COOPYKEeHUI 1 OepM — He MeHee 4eM Ha 0,25 M.

HauBelcimii pacdyeTHeli ypoBeHb BoAbl ciexyeT ompenenarts no CHull 2.01.14-83 ucxona us3
BEPOSITHOCTH IIPEBBILICHUS:

— Ha CKOPOCTHBIX, 0CO0OTPY30HANpPsHKEHHBIX JIMHUAX U JIMHKAX [—I1| kareropmii oOmieit cetn —
1:300 (0,33%);

— #a muHusIX [V kareropun o6meit cetin — 1:100 (1 %);

— Ha moabe3aAHbIX myTax [V kateropuu — 1:50 (2 %).

Ha nopwse3aHbIX MyTsX, TE MO TEXHOJIOTHYECKUM NTPUIMHAM HE JOIYCKAeTCsl IIEPEPHIB ABHKCHUS,
B 000CHOBaHHBIX CJIy4asiXx BEPOSTHOCTh NPEBBINICHHUS] HAUBBICIIEI'O PACUETHOI'O YPOBHS BOJIBI CIIEAYET
npuHuMats pasaoit 1:100 (1 %).

[Toamop ciemyeT onpeneiaTh C YI€TOM BO3MOXKHOTO Pa3MBIBA pycia MOA MOCTOM, HO He Ooiee
yeM Ha 50 % moJHOTO pa3MbIBa.



BricoTy BeTpoBOTrO HaroHa u BEICOTY HakaTa BOJH cienyeT onpenensats mo CHull 2.06.04-82* ans
o0ecIieueHHOCTEH yKa3aHHbBIX BBILIE PACYETHBIX YPOBHEH BOJBI.

JIJist MaeIX MOCTOB M TPYO pacXoi AOMYCKAETCSI ONPENENATh C YUETOM aKKyMYJISIIIUK BOBI TIEpel
COOpPY)KEHHEM.

9.4 Orkochl W TOJOMIBBI HAachiled M OepM Ha MOAXOJaX K MOCTaM U Tpybam, OTKOCHI
PETYISIUOHHBIX COOPYKEHHH U KOHYCOB MOCTOB B ITpeZieiiax IMOJITOIUICHNS JOJIKHBI OBITh YKPETIJICHBI
OT BO3ACUCTBUS JIbJIa, BOIHBI U TCUCHUS BOJIBI.

I'paHuIB! OTAETHHBIX YacTeH KPEIJICHNS U UX THII (MOLTHOCTH) CJeIyeT PaCCUUTHIBATH O AIMIOPaM
BoyHOBBIX Harpy3ok (CHull 2.06.04-82*) ucxonms w3 00eCHEUECHHOCTH PacyeTHOTO mrtopma. [Ipu
pacderax MOIIHOCTH KpEIUICHHS Ha BOJHOBBIE BO3JCHCTBUS OOECIIEYEHHOCTH PAaCYCTHOW BBICOTHI
BOJIHBI ITPUHUAMACTCS 5 % B CHUCTEME pacueTHOro mropma odecneueHHocTH 4 % (1 pa3 B 25 JyeT).

Bepx kperuieHuss JgoBoAMTCS OO0 OpOBKM OTKOCAa, €CIM €€ OTMETKa OmpeAeieHa u3
THUAPOJOTMYECKIX YCIOBHH BOJOTOKAa MO M. 9.3 WM [0 TOW K€ OTMETKHM Ha OTKOce mpu Oonee
BBICOKOH HaChIM. B KOHCTPYKLMSX KpEIUICHHsI CJEyeT MpeayCMaTpHUBaTh MEpHI, HMCKIIOYAIOIIHe
3aTeKaHUe BOMBI IO/ KPEIICHHE C BRIIICPACIIONOKCHHOW YaCTH OTKOCA.

TUn ¥ MOIIHOCT KpPEIJICHHS ONpPENENsSIOT IO YCIOBUSAM, COOTBETCTBYIOIIMM pacHYETHBIM
pacxonaM BoJbl. BeposiTHOCTH TNpPEBBIMICHNS! PAaCcXOJOB M COOTBETCTBYIOIIMX MM YPOBHEH BOJBI Ha
MHUKE MaBOJAKOB, MPU KOTOPBIX JEHCTBYIOT yKa3aHHbIC (PAKTOPHI, CIEAYET MPUHUMATH B 3aBUCUMOCTH
0T KaTeropui 10por:

Ha swmHUsSX |l u Oomee BBICOKMX KaTeropuif W Ha BCEX IJMHHUAX, HE JOIMTyCKAMOIIUX IIO
TEXHOJIOTHYECKMM IpruurnHaM nepepriBa asrmxenns, —1:100 (1 %);

Ha JmHUIX [V kateropuu 1:50 (2 %).

IIpumep pacyera BOIHOBOTO BO3ACHCTBHS, BRIIOTHEHHBIN B COOTBETCTBUH ¢ TpeboBanusamu CHull
2.06.04-82*, BCH 206-87, HUMII-72 npuBeacH B nprioxenuu I1.

Jns 3amuThl TOATOIUIIEMBIX HACBHIIEW OT pPa3sMBIBOB MOTYT TIPHMEHSTHECS KOHCTPYKIIUH
MACCUBHOTO M aKTHMBHOTO THIA (IUISHKHBIE OTKOCHI, OEpMBbI, 1aMOBI).

B cooTBercTBMM € YCIOBUSIMHM OKCIUTyaTallkd M JIEHCTBYIOUIMMHU Harpy3KamMy Ha3Ha4yaroTcs
CIIocOOBI 3aIIUTH TTOATOIUIIEMBIX OTKOCOB HACHITICH B COOTBETCTBUHU C PEKOMEHIAITUSIMH HACTOSIIETO
JIOKyMEHTa 1 alb00Ma THITOBBIX KOHCTPYKIHUii [22].

9.5 Jlns 3ammThl OTKOCOB OT Pa3MBIBAIOLIETO BO3JCHCTBUS MPH PACUETHOW CKOPOCTH TEUCHHUS
BojoTOKa 10 4—5 M/c  Hambomee  1enecooOpa3sHO  HCIIOJB30BaTh  pa3pbIXJICHHBIC
CT1a0OBBIBETPUBAIOIINECS CKAIBHBIC TPYHTHI OCOOCHHO B TOPHBEIX paiioHax. [Ipm OTCyTCTBHH Takoro
Marepuaia, a TakKe MPU CKOPOCTH TEUeHHMs CBbIle 4—5 M/C clielyeT NpOEKTHPOBaTh B KauecTBe
3aIIUTHl HHXEHEPHbIE KOHCTPYKIUH (COOpHBIE U MOHOJIMTHBIC JKeIe300€TOHHBIE TUINTHBIE TIOKPHITHS,
JKECTKHE W THOKHE ITOKPHITHS, 3aIIUTHBIE U MOIIOPHO-OCEIAIONINe CTEHBI, COOPHBIE JKene300eTOHHBIE
psKH, OeperoBble OrpaXKACHUs U JIp. ).

Jns cHWKEHHS pPa3MbIBAIOLIETO BO3ACHCTBHS IOTOKA Ha 3€MJISTHOE ITOJIOTHO TIPH BBICOKOW
CKOpOCTH TEYCHHS MPELyCMATPUBAIOT YCTPOMCTBO IMONMEPEYHBIX CoOpykeHuil (OyH, mmop,
noxysanpya u ap.). LenecooOpa3zHoCTb MpUMEHEHHsI UX U MOPSIIOK pa3MeleHus Ha 00beKTe, a TakkKe
HEO0OXOINMOCTh CPE3KH IMPOTHUBOIIONIOKHOTO Oepera peKOMEHAYETCs IMPOBEPSITh MOACIHPOBAHUEM
PEYHOTro MOTOKA.

B mpenenax Mexny MONEPEYHBIMH COOPYKEHHSMH ISl YKPEIUIEHHS OTKOCOB HACBIIM CIIEIyeT
MPUMEHSTH CIIOCOOBI 3aIIUTHI, YIUTHIBAIOIINE CHIDKEHHE CKOPOCTH TCUCHHS B ITHX 30HAX.

9.6 3amuTHBIC KOHCTPYKIMU K3 Pa3pPhIXJICHHBIX CKAJbHBIX CIA00BBIBETPUBAIOIIMXCS TPYHTOB
(HECOPTUPOBAHHON TOPHOW MacChl) MOTYT OBITh 3alPOCKTHPOBAHBI B BHJE 3aIIUTHBIX OepM U
YIIMPEHHBIX 3alIUTHBIX TPU3M.

OCHOBHBIM THIIOM YKPEIUICHUS! SIBJSIETCS. KOHCTPYKLHUSI B BHJE 3allUTHOW mNpuU3Mbl (Oepm)
(pucyHok 9.1), koTopast OTChIaeTcs U3 HECOPTUPOBAHHOM TOPHOW Macchl, cojiepikaiieil He Menee 50
% xamue#l pacuerHoro auamerpa dx. TOMIMHY 3alUTHOTO CIIOS CICAyeT MPUHUMAThL He MEHEe Tpex
pacdeTHBIX IOHAMETPOB, NMPH IIUPHWHE NPHU3MBI MoBepxXy He MmeHee | M. Ilpu HEBO3MOXXHOCTH IO
MECTHBIM YCJIOBHSIM OJHOBPEMEHHOH OTCBHINKH SIpa HACBITA W 3alIUTHOHW NPU3MBI IIHPUHY e€e
TIOBEPXY cIieAyeT Ha3HAuYaTh HE MEHee 3 M.

Omnpenenenue dy, TPUBEACHHOrO K AUAMETPY IIApa, MPOM3BOMUTCS B 3aBUCUMOCTH OT CKOPOCTH
TEUeHHsI BOJOTOKA M KPYTH3HHI 0TKOca (mpuiokenue 3). IIpu 3ToM 0THOBpeMEHHO 00OCHOBBIBACTCS
3aJI0)KEHHE HApY)KHOTO OTKOCa 3allUTHON NPU3MBI M, HAa OCHOBAaHHHM TEXHHUKO-3KOHOMHYECKUX
pacueTos.

Ha BOrHyTHIX y4YacTKax pycia peKH, B CEBEPHBIX paioHaX, TJIe OTKOCH HACBHIIH MOTYT
MOJIBEPraThCcsl HHTEHCUBHOMY BO3JICHCTBHIO JIEA0X0/1a, CIEAYET MPEeIyCMaTPUBATh 3AUTHYIO IPU3MY



MIMPUHOHN TIOBEpXy HEe MeHee 3 M ¢ BHEIIHUM OTKOCOM He Kpy4e 1:2.
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Pucynok 9.1 — KOHCTpYKITHSI YKPETUICHUS TOATOINICHHOTO OTKOCA HACKITTH HECOPTHPOBAHHOM TOPHOI MacCOM B BH/IC 3aIIUTHOMN IPU3MBI
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1 — KOHTYp 3aIIUIIAEMOro OTKOCa; 2 — HECOPTUPOBAHHAS TOpHast Macca, comeprkariast dy = 25 %; hyax — HanOoIbIIast BRICOTA YCTYIIA TIPH PA3MBIBE
Pucynok 9.2 — KoHCTpyKIUs yKpeIUIeH!sI TOATONIEHHOTO 0TKOCAa HAChIM HECOPTUPOBAHHON TOPHOM Maccoi, OTChIITaeMON MO/ YTJIOM €CTECTBEHHOTO OTKOCA B BUE
YIIUPEHHON 3alIUTHON MPHU3MBI



[Ipu pa3mbIBacMBIX TPYHTaX OCHOBAHUS CJIEAYET Y MOJOMIBBI HACKIIHN MPEIyCMAaTPUBATh YIOPHYIO
npusMy—pucoepmy (pucyHok 9.1, 0), TpeboBaHMsI K KPYIHOCTH KaMHsl B KOTOPOM TakKue ke, KaK 1
JUTSl KaMHS 3aIIMTHOW MPU3MBI Ha OTKOCE (IIPHIIOKEHHE 3).

KoHcTpyKIus yIopHO# NPU3MBbI ONPENEACTCS 110 pacuery.

9.7 YmmpeHHble 3alUTHBIC IPU3MBI PEKOMEHIYIOTCS IS 3alUTHl OTKOCOB OT NMABOAKOBBIX BOJ H
nenoxona Ha moporax Il u IV kaTteropuii mpu pacdeTHOW CKOPOCTH TEUEHHs IO 4 M/C M BBICOTE
Hachlrel He cBbime 10 M (pucyHok 9.2). OTa KOHCTPYKIHUS CO3/AeTCs IMyTEM NEPECHIIKH MO yIIIOM
€CTECTBEHHOTO OTKOCAa HECOPTUPOBAHHOW TOPHOM Macchl, coiepkamiell OOJOMKH pacdeTHOro
Jnmametpa He meHee 25 %.

OTa KOHCTPYKIHS pacCuMTaHa Ha IIOCJIEAYIONIee YacTUYHOE ee mnepe)OpMHUPOBaHHE TOJ
BO3/IeiiCTBUEM T1aBOJIKOBBIX BOJ U JI€Z0X0[a ¢ 00pa3oBaHHEM Ha OTKOCE CAMOOTMOCTKH M3 KPYITHOTO
kamHst. LlenecooOpa3sHoCTh YCTPOHCTBA Takoi KOHCTPYKIMH ONPEAENSeTCsS TEXHUKO-I9KOHOMHUYECKHM
pacyeTom.

OmnpezieneHue pa3MepoB YITHPEHHOH 3aIUTHOI mpu3Mbl Al BO3MOXKHO 1O mpuoxkeHuo U.

9.8 I'uOkue xene300eTOHHbIE TOKPBITHS PA3IMYHON TOIIIMHBL OT 5 70 15 cM 1enecooOpasHel mpu
OKHJITaeMBIX HEpaBHOMEPHBIX OCaJKaX OTKOCOB HACBIIEH M WX 3aJokeHHH He Kpyde 1:2. Onnm
pacronararoTcsi B rpaHHIAX OT PACUETHBIX OTMETOK BepXa KPEIUICHHs 10 MEXEHHOTo ypoBH:. B 30He
MEKEHHOT'O TOPU30HTA HEOOXOAMMO CO3JaHHE YIOpa B BUJIE KaMEHHOW NPU3MBI, YCTOWYMBOW Ha
BO3ACHCTBHE TOTOKa W JbJa. IIOKpHITHA B TOABOAHOW HYacCTH OEpEroBOr0 CKIOHA TNPHMEHSIOT
TOJIIIIUHOM 5 CM Ha MOJIOKKE U3 TE€OTEKCTHIIA [2].

9.9 3amuTHBIE CTEHBl CleAyeT NPHUMEHATh I YKPEIUICHHS 3eMJISTHOTO IMOJIOTHA TIPH
pacrojio)KEHNH €ro Ha CTECHEHHBIX y4yacTKax pyclla IpH BBICOKMX CKOPOCTSX TedeHus. Mx
MIPOEKTUPYIOT ¢ (YHIAMEHTOM, 3ariyOjisieMbIM Ha BEIMYMHY, HE MEHBINYI0 PACUYETHOH IIyOWHBI
pa3MbIBa.

[MoamopHo-ocenarone CTEHBI SBIAIOTCS OecpyHIaMEHTHOH Pa3HOBHUAHOCTBIO IPOAOJIBHBIX
0eperoyKpenuTenbHBIX COOpY)KeHHH. OHM COCTOAT M3 OJEBAIONINX CTEH M OCEAAIOMIMX MAaCCHBOB
(pucyHok 9.3). OCHOBHBIM NPEUMYIIECTBOM 3TOW KOHCTPYKIMH IO CPAaBHEHHUIO C 3alllUTHBIMU
CTCHaMHM SIBIISICTCS OTCYTCTBHE (yHIAaMEHTa, Y4TO PE3KO CHIKAET UX CTOMMOCTh M TPYJOEMKOCTb
pabor 1o coopyxeHuto [5].

9.10 B ceBepHBIX pailOHax Ha peKax ¢ WHTECHCHUBHBIM JIGIOXOAOM PEKOMEHIYETCS HpPOBEPSTH
Oepero3aliuTHeIE COOPYKEHHSI Ha YCTOWYHMBOCTS IOJ1 BIMSTHUEM JIeIOBOTO Bo3eicTus [6, 21, 33].

1 — cOopHas oneBaromas creHa 13 OJIOKOB; 2 — HaChINb (MJIH 3alllMIIaeMblii Oeper);
3 — mpoTuBOBeC (HapalleHHBIH YIaCTOK OCENAIOIeT0 MACCHBA); 4 — MPOKIIAZKA U3 TOIS; 5 —
COOpPHO-MOHOIIUTHBIN OCENAIOIINI MAaCCHB
Pucynok 9.3 — KoHcTpyKnust COOpPHO# IMOIITOPHOOCETAIONICH CTCHBI

9.11 JIns yKperuieHUs cieayeT Ha3HadaTh KOHCTPYKIWH, MPHUBEICHHBIC B adbOOME THITOBBIX
KOHCTpYyKLMi [28]: kaMeHHbIe HAOPOCKU PAa3NMUYHBIX MOAM(UKAIMIA; OETOHHBIE IUIUTHI (IPH BBICOTE
BOJH /10 0,7 M 1 crtaboM JIeZ10X0/1e); KeJIe300€TOHHbIE pa3pe3Hble IUUTHI (TTpH BBICOTE BOJIH 10 1,0—
1,5 m); >kene300eTOHHbIE TUIMTHI, OMOHOJIMYNBAEMbIE TI0 KOHTYPY M MOHOJIUTHBIE KeJe300C€TOHHBIE
IUIATHI (TIPH BOJIHAX BBICOTOM 110 3 M); JKeJNe300€TOHHBbIC THOKUE TOKPBITHS (NP BONHAX 10 1,5 M);
Oepero3amuTHBIC CTEHBI U Jp. YKPEIUIieMble TUTMTAMH OTKOCHI HACHITICH JTOIDKHBI OBITh HE Kpyde 1:2.



Ocoboe BHUMaHHE TPH 3aIUTE OT BOJTHOOOS YIENAeTCS MOATOTOBKE MOJ IUIUTHI —- OOpaTHOMY
GuIbTpy, BHIMONHAEMOMY MO pacyery. [l ycrpolicTBa oOpaTtHOro (uIbTpa HPUMEHSIIOTCS
eOCHUCTO-TPaBUHHO-TICCUAHBIC TPYHTHI, a TAKXKE TEOTCKCTHIIbHBIC MaTepuaisl (mprioxerne K).

B kauecTBe 3alLUTHBIX KOHCTPYKLMHM OT BOJIHOBOTO BO3JCHCTBUS CJENyeT paccMaTpuBaTh
TUSDKHBIC OTKOCHI, BOJTHOJIOMEI, BOJTHOOTOOWHEIC CTCHBI, OYHBI U JIp.

9.12 TIlpu npUMEHCHHHM Ha TOATOIUIAEMBIX OOBCKTaX OCTOHHBIX U  KeIe300E€TOHHBIX
VKPEMUTENBHBIX KOHCTPYKIIMA B HEOOXOAMMEIX CIIydasx CIEAyeT MpeayCMaTpUBaTh 3allUTy UX OT
HCTHPAIOIIETO BO3ACUCTBUS TPABUITHO-TaJICYHIKOBEIM MaTEPHUAJIOM.

9.13 Tlpu Hanuyuu OONBIINX HEUCIONB3YEMbIX TEPPUTOPUNA M MIMPOKUX BO3MOXKHOCTEH
MPUMEHEHHS THUAPOMEXaHM3AlMU BBINICYKa3aHHBIC 3allUTHBIC KOHCTPYKIIMA B OOOCHOBaHHBIX
TEXHUKO-YKOHOMHYECKUMH pacdeTaMH CIyJIasiX MOTYT OBITh 3aMEHEHBI TUISKHBIMHA OTKOCAMH.

KpyTusHy IISDKHBIX OTKOCOB CJIEAyeT YCTaHABIHBATH IO PAcUeTy.

B pacuerax cieayeT y4uThIBaTh KPATKOBPEMCHHOCTh U MEPUOJUYHOCTH MOJITOILICHUS OTKOCOB U
peaNbHBIe YCIOBHS 00pa3oBaHU BOJHEI Ha IOMeE, a TaKKe BO3ACHCTBUE MPOJOIBHOTO TEUCHUS IIPH
MaBOJIKE.

9.14 CHwxeHHe BO3JCHUCTBHsI BETPOBOM BOJIHBI Ha OTKOC OKa3bIBaeT IMpOU3pAcTAlolasi Ha ToiiMe
JIPEBECHAsT PACTHUTEIBHOCTh. BIMSHUE PACTHTEIBHOCTH KaK OJWH W3 DJIEMCHTOB YKPCIUICHUS
TTOTOIUISIEMBIX OTKOCOB CIIEIyeT YUUTBHIBATh, €CIIHM €€ BHICOTA MPEBHIIIACT PACUSTHYIO TTyOMHY BOJEI
6osee ueMm Ha 0,7 BBICOTHI BOJHBI B COOTBETCTBUH ¢ pekomeHaarusimu BCH 206-87.

10 BLIEMKH

Bblemku npu 6J1aronpusATHbIX HHXKEHEPHO-T€0JJOTHYEeCKHX YCI0BHSAX

10.1 KoHCTpyKIHMIO BBIEMOK ClIelyeT Ha3Ha4yaTh B 3aBHCUMOCTH OT UX INIyOWHBI, BHJa ¥ CBOICTB
TpyHTa, KIMMaTHYECKUX YCJIOBHH paiioHa CTPOUTEIBCTBA, C YIETOM CIIOCOOOB NMPOU3BOJCTBA PadoOT.
[Ipu mpoeKTHpOBaHNHU BBIEMOK CIIEAYET YIUTHIBATH HOTPEOHOCTH TPYHTOB UL COOPY)KEHHS CMEKHBIX
HachIehd u Ipu HEAOCTATOYHOCTHU I'PYHTOB — pacCMaTpuUBaTh BAPHUAHTbLI paCIIUMPCHUA BBICMOK I10J]
Kapbephl.

JInist TUIIOBBIX PELIEHUH OYEepPTaHUs BBIEMOK CJIEAYET IIPUHUMATh, PYKOBOJCTBYSICH IOTIEPEUHBIMU
npoduiIsiMu, OKa3aHHBIMU Ha pucyHkax 10.1—10.8, KpyTH3HY OTKOCOB — Ha3Ha4daTh 10 TaOyuIle
4.4 CHull 32-01-95.

21)'[5{ YCHUJIICHHS KOHCTPYKIMU 3€EMJITHOI'O IIOJIOTHA B BBIEMKAX M Ha HYJIEBBIX MECTaxX CJICAYET IIPpU
TIIMHACTBIX I'pyHTax ¢ BiuaxkHocThio W > 0,23 mpemycmarpuBaTh YCTPOHCTBO 3al[UTHOTO CIIOS B
COOTBETCTBUU C yKazaHusMu L. 5.5—05.8.

10.2 B paiioHax ¢ 3aCyIUIMBBIM KIMMAaTOM, TJI€ MPOUCXOAUT TIOJTHOE BIIUTHIBAHHE aTMOCQHEPHBIX
0CaJKOB BO BCIKOE€ BPEMs I'oJia, BBIEMKH B APCHUPYIONIUX I'PYHTAX U 6apX8.HHBIX IMEeCKax A0IyCKacTCsa
NpoeKTUpoBaTh 0e3 kioBeToB (pucyHok 10.3). Ha pasgenpHBIX NyHKTax Ha CHIIBHO3aHOCHMBIX
yJacTKaXx B MAaJIONOABWIKHBIX M TIOABM)KHBIX IIECKaX BBIEMKH CIEIyeT NPOEKTHPOBAaTh C KIOBET-
TPAHIISSIMH Y ITOIOIIBBI OTKOCOB MIUPHUHOM 4 M, Tiryounoit 10 0,6 M (pucyHok 10.4).

10.3 Tlpu mpoeKTHpOBaHMM BBIEMOK TIIyOMHOW Ooliee 2 M B TJIMHHCTBIX T'PYHTax, B MEJIKUX U
MBUIEBATHIX TECKaX W B JIETKOBBIBETPHUBAIOIIMXCS CKaJIbHBIX T'PYHTaxX CIEAYeT MNpeaycMaTpUBaTh
3aKIOBETHBIE MONKK mmpuHOW 1—2 ™ (pucynok 10.5); mpu riryOmHe BBIEeMOK Ooiee 6 M B
JIETKOBBIBETPUBAIOIMXCSI CKAJIBHBIX I'PYHTAX ClELyeT NpeAyCcMaTpUBaTh KIOBET-TPAHUIEH LIMPUHON
noHu3y 4 M, rimyonHoi 0,6 M.

Jlnst BBIEMOK B paiioHax M30BITOYHOrO yBIaKHEHUS NIPH YKAa3aHHBIX TPYHTAX, a TAKXKE B BHICMKAX C
KPYTBIMH OTKOCaMH B CyXHX JIECCaX 3aKIOBETHBIE ITOJIKH CJIEAYeT IpeLycCMaTpUBaTh MPH BCEX BBICOTAX
OTKOCOB.

10.4 Tlpm mnpOEeKTHPOBAaHMM BHIEMOK B CHJIbHOHAOyXalOIIMX TpPYyHTax, JXUPHBIX IJHMHAX, B
TJIMHUCTBIX TPYHTAX, XapaKTEePU3yeMbIX BIAKHOCTBIO Ha rpaHuie Tekydectd Wi > 0,4, B BBIBETpEIBIX
CIIOJISIHBIX U CIFOJIUCTBIX CJIAHIIAX, a TAKXKE B BHIBETPENBIX U PA3MOKAEMBIX TaJIbKOBBIX, XJIOPHUTOBBIX
Y TIIMHUCTHIX CIIAHIAX HEOOX0ANMO pa3pabaThIBaTh MHIMUBHIYAIbHBIC PEIICHNMS TI0 3aIIUTE OTKOCOB U
3aMEHE YKa3aHHbIX TPYHTOB I10J] OCHOBHOM IJIOIIAJKOM.

[lpn oTOM pemaromee 3HauYeHHE JUIA OOECIICUCHHS YCTOMYMBOCTH KOHCTPYKIMH HMEET
CBOEBpEMEHHOE (0e3 3a/Iep’KKH) BHIITOTTHEHNE YKPETIUTEIbHBIX padoT.
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Pucynok 10.1 — Tlonepeunstii mpodnitk BEIEMKH TTyOHHOH (BRICOTOM BEPXOBOTO OTKOCA) 10 12 M B KPYITHOOOIOMOYHBIX, KPYITHOOOJIOMOYHEIX C IIECYaHBIM 3aII0THATEIEM U
IIECYaHbIX APCHUPYIOIIUX IPYHTaX
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a — B INIMHUCTBIX TPYHTAX TBEPIBIX M HOJIYTBEPAbIX, XapakrepusyeMbix W <. 0,23, u B KpymHOOOJIOMOYHBIX IPYHTaX C TIIMHUCTHIM 3AIIOJHUATENEM; 0—TO K€, IIPH TIIMHUCTBIX
rpyHTax, xapakrepusyembix W > 0,23; hy — ToJiuHa 3aIIUTHOTO CIIOS

Pucynok 10.2 — Tlomrepeunslii mpowITh BEIEMKH TIIyOUHOM (BBICOTOI BEpXOBOTO OTKOCA) 10 12 M
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Pucyuox 10.3 — HOHepe‘IHLIﬁ HpO(l)I/IJ'H) BBICMKHU B paﬁOHaX C 3aCyllJIMBBIM KJIMMATOM B APCHUPYIOMIUX I'PYHTAX, B MAJIOIMOABHUKHBIX 1 HEIIOJABHUIKHBIX IIECKaX
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Pucynok 10.4 — Ionepeunsiii npo¢ b BEIEMKH B IIECKaX Ha CHIIBHO3aHOCHMBIX yJacTKaX ¢ KIOBET-TPAHIICSIMA



Pucynok 10.5 — Tonepeunblii npoduiib BIEeMKU TITyOUHO#M 710 12 M B MEJIKUX U MBLICBATHIX MECKAX, B TIIMHUCTHIX rpyHTax ¢ W < 0,23 U B JIETKOBBIBETPUBAIOLIUXCS
CKaJIbHBIX
Ilpumeuanue — llluprHa 3aKIOBETHOW TIOJIKH TIPH BHICOTE OTKOCA OT 2 10 6 M —1 M, TIpH BEICOTE OTKOCa OT 6 10 12M — 2m
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h3 — TOJIIIMHA CJIOA 3aMCHBI TTIMHUCTOI'O 'rpyHTa APCHUPYIOIIUM



Pucynox 10.6— Ionepeunsiii npo¢uitb BEIEMKH TITyOHHOM (BBICOTON BEPXOBOT0 OTKOCA) 0 12 M B IIIMHUCTBIX TYromacTu4HbIx rpyaTax (0,25 < I < 0,50)
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a — C Kene300eTOHHBIM JIOTKOM; O — C JIOTKOM U APEHa)KEM MEIIKOT0 3aJI0KEHHMs; Ny — TOJIIMHA CII0s 3aMEHBI TIIMHUCTOTO TPYHTA APEHUPYIOIIUM; 1 — BOTOOTBOTHBIN
JIOTOK; 2 — APEHaXX MEJIKOTO 3aJI0KEHHS
Pucynox 10.7 — Ionepeunsiit npo¢ b BEIEMKH TITyOHHOM (BBICOTON BEPXOBOTO OTKOCA) 10 12 M B TIIMHHUCTHIX TYTOIJIACTUYHBIX TPYHTAX C BPE3HOM IOTYIIKOM



Pucynok 10.8 — Ilonepeunslii mpoduiib BEIEMKH MTyOHHOM (BBICOTON BEPXOBOro 0TKOCA) 0 12 M B CyXHX JieccaxX 3acyILIMBBIX pailoHOB



BbleMKH B IIIMHHCTBHIX TPYHTAX MOBBINIEHHON BJIAKHOCTH U MepeyBIaKHEHHBIX

10.5 Kpyru3Ha OTKOCOB BBIEMOK B TJIMHHCTBIX TPyHTax MOBBIIIEHHOH BIAXXHOCTH
(ryromactuysbix 0,25 < I < 0,5) Haznauaercs mo tabmuue 4.4 CHull 32-01-95. Konctpykums
BBIEMOK, TIPOPE3AIOIINX MAacCHUBBI II€PEYBIaKHEHHBIX TIJIMHUCTBIX TPYHTOB (MSATKOIUTACTHYHBIX
1.>0,5), ompenensercs Mo MHAWBUAYAIFHOMY IPOEKTY C HMPOBEPKOH pacyeToM oOImIel W MeCTHOH
YCTOMYUBOCTH.

10.6 TIlpu 3ameHe TrpyHTa B OCHOBHOM IUIONIQJIKE Ha HYJEBBIX MeCTax W B BbIEMKaXx,
pa3pabaTbIBaeMbIX B TJIMHUCTHIX TPYHTaX ITOBBIIIEHHOW BJIQ)KHOCTH W TEPEYBIAXHEHHBIX, TOJIINHA
3alIMTHOTO CJIOS, YCTPaMBaeMOTrO0 M3 JPEHUPYIOIIMX TPYHTOB MOA OajulacTHOM IPU3MOIA,
YCTaHaBJIMBAETCS PACUETOM 10 PEKOMEHAANAM METOANUECKUX ykasaHui [9—11] u npunoxenus B.

10.7 3aMeHa MIMHUCTHIX TPYHTOB Ha OCHOBHOM IUIOIIA/IKE B BEIEMKE APCHUPYIOIIMMHI MOXET ObITh
OCYIIECTBJIEHA HE TOJBKO IyTEM YCTPOWCTBA HAKIAJHBIX, HO ¥ BPE3HBIX KOHCTPYKIMH 3aIUTHOTIO
ciost (pucynku 10.6, 10.7).

IIpu Bpe3HOI KOHCTPYKIMH 3aIIUTHOTO cjos (pucyHok 10.7) B kauecTBE BOJOOTBOJIA MOTYT OBITh
HCIIOJIb30BAHBL: KEJIe300€TOHHBIE JIOTKH, JABYXbAPYCHbIC JOTKH, JIOTKH B KOMOWHAIMU C JpeHaKaMU
HETITyOOKOT0 (TN TITyOOKOT0) 3aJI05KEHHS.

BbleMKH B CKaJIBHBIX IPYHTAX

10.8 IIpoekTHpoBaHUE OTKOCOB CKaJbHBIX BBIEMOK (IIOJYBHIEMOK) IOJDKHO OCHOBBIBATBHCS Ha
OLICHKE X OOIIEH N MECTHOH yCTOHYMBOCTH B COOTBETCTBUH C PACUETHBIMH CXEMaMH, OTPAYKAIOIIUMHU
crequ(UKy paccMaTpUBaeMOro OOBEKTa, YYUTHIBAIOIIMMH HAJIMYUE W HAIpPaBICHHE ITOBEPXHOCTEH
ocJallieHns] — TPEIUH — MO0 OTHOIICHHIO K OTKOCY, XapakTep 3alloIHEHUsS TPELIUH, IPOYHOCTh
TPYHTOB, X OJIOYHOCTH U HHTEHCHBHOCTH BRIBETPHUBAHHUS BO BpEMEHH (TIPIIIOKEHHUE A).

BHaFOHpI/IHTHO OPHUEHTUPOBAHHBIMHU 110 OTHOHICHHWIO K OTKOCY ABJIAIOTCA TIOBCPXHOCTHU
ociallieHHsl, pAacIOJIOKEHHBIE TOPH30HTAJBHO, 3alpPOKHHYTHIE, CEKyIIME€ OTKOC  BKpECT,
BEPTUKAJIBHBIE.

10.9 Ilpm HamMuMu MaTepHaJoB HHXKEHEPHO-TEOJOTHYECKOro O00CIeNOBaHHS (BKITIOYAFONINX
JUarpaMMbl TPEIIMHOBATOCTH, XapaKTEPUCTUKH OJIOYHOCTU M IIPOYHOCTH MacCHBa) OTKOCHI BHIEMOK B
CKaJIbHBIX CJTa0OBBIBETPUBAIOIIUXCS MACCUBHBIX TpyHTax (IpuiiokeHne A) ¢ OnaronpusiTHIM
PAacToNIoKEHHEM TOBEPXHOCTEH ocnabiieHns, BBIACPKAHHBIM IO JJIMHE MPOEKTHPYEMOTIO OTKOCa, M
6so4HOCTBIO OoJiee 0,5 M, JOMycKaeTcsl MPOEKTUPOBATh C UCIIOJIb30BAHUEM TPYIIIOBBIX ITOIEPEYHBIX
npoduneit (pucynok 10.9).

OTKOCBI BBIEMOK B CKaJbHBIX CJIa0OBBIBETPUBAIOIIMXCS TPEIIMHOBATBHIX TPyHTaxX MpHU
AHAJIOTUYHOM OJIATONPUSATHOM PACIIOJIOKCHUU TOBEPXHOCTEeH ociadienus u Onounoctu 0,3—0,5 M
MOXHO TPOEKTHPOBATH MO I'PYIIIOBBIM ITONIEPEYHBIM MPOQIIISIM TIPH UX 3aiokeHuH 1:0,5 10 BBICOTHI
15m.

10.10 IIpope3Hbie BEIEMKH B CIIa00BBIBETPHUBAIOIIMXCS CKATBHBIX TPYHTAX CIEIYeT IPOSKTHPOBATh
MPUMEHUTEIBHO K TIONEPEYHBIM MPOQUIISIM, TIPUBEICHHBIM Ha pucyHke 10.9.

PaccTosiHue OoT ocu KpalHero ImyTH 0 IOJOIIBBI OTKOCA BHIEMKH B CIa0OBBIBETPHBAIOIINXCS
CKaJIbHBIX TIpyHTax (IIpU OTCYTCTBHUHU TMAaJCHUS IUIACTOB MAaccHBa B CTOPOHY IyTH), a TaKkke IO
TIOZITIOPHO¥ CTEHBI CIIEAYET IPUHUMATh HE MEHee 5 M, ITpeyCMaTprBasi yCTPOHCTBO HUII U Kamep.

Humm cnenyer npoektuposath depe3 50 M ¢ KaXJ0i CTOPOHBI ITyTH B IIAXMAaTHOM ITOPSIIKE; Yepes3
300 M ¢ KaI0i CTOPOHBI IMYTH B3aMEH HUII HAJJISKUT HMPOEKTHPOBATh KaMephl JUIS pa3MeEIleHUs
ITyTEeBOr0 MHCTPYMEHTa M 00OpymOBaHUS, ITyOMHOW He MeHee 3 M. IryOmMHa HHWII Ha3HadaeTcs B
3aBHCUMOCTH OT CKOPOCTH JBHKEHUSI MOE3/I0B: MPH CKOpOCcTH moe3aa a0 140 km/u — 1M, mpu V =
141—160 xm/ga —2m, ipu V = 161—200 xm/ga — 3 m [31].

s oTBOzma BOABI M3 BBIEMOK HEOOXOAWMO TPENyCMaTpHBAThH IO OOEUM CTOPOHAM OallTacTHOM
MPU3MBI YKJIaJIKy OOp/ropa U3 MECTHOIO KaMHS WJIM OETOHHBIX OJIOKOB WIIH YK€ YCTPOWCTBO KIOBETOB U
3aKIOBETHBIX TIOJIOK.

10.11 Ilpm HeBBIAEP)KAHHOCTH 3aJleTaHHUs CKAJIBHBIX CIAa00BBHIBETPHBAIOLIMXCS TPYHTOB, HX
CHJIHOM JUCIOLMPOBAHHOCTH M HEOJIArONpPHUSTHOM DPACHOJIOKEHHH ITOBEPXHOCTEH oOciabieHus, a
TaKKe Ha KPYTBIX KOCOTrOpax M B pallOHaX C pacueTHOW CeHCMMYHOCTBIO 8 OasioB U Gonee ciemyer
MPOEKTUPOBATh OYEPTAHHUS BHIEMOK (TIOJYBBHIEMOK) C ITyTE€BBIMH YJIABJIMBAIOIIMMH TpPaHIICSIMA
(pucynok 10.10), a KpyTH3HY OTKOCOB Ha3HAYaTh WHANBHIYaIbHO.

['abGaputhl TpaHmeld onpeaenstorcss pacderoM. s TpUOMMKEHHOW OIIGHKM WX MOXKHO
TIOJTb30BAThCS TaHHBIMH, TPUBEACHHBIME B Tabsmie 10.1.



I
l
l

'nDO(anbHaﬂ 6pogka — -~ — —

|
\J____ypoekTHas 6poska
O\ 5



0)

N
X
\ —_—
Era
S
SR | 5
- |
: . MNpoektuas

il W 6poska
0,4—0,6

y [PopunbHan
6poBka h

B

a — 0e3 KIOBETOB; O — ¢ KIOBETaMH, 3ariIyOJICHHBIMH B CKJIBHBII IPYHT MM TTOJTyYaeMBIMH 33 CUET YCTPOMCTBA OCHOBHOM TUTOIIAJIKU ITyTEM OTCBHIITKH KPYITHOOOJIOMOYHOTO
WM NIECYaHOT O TPyHTa; B — MmpuHa NOHU3Y; 1, 2, 3 — 3aJI0)KEHHE OTKOCOB B KOPEHHBIX CKaJIBHBIX IPYHTaX, JJIIOBUH U ACTIOBHH COOTBETCTBEHHO; 4—KaMmepa IJIsl yKPBITUS; 5—
HHIIA JUISl YKPBITHS; 0—KOHTYp 0asIacTHOM MPHU3MBI; 7, B, 9—KOpEHHBIE CKaJIbHbIC TPYHTBI, DJFOBUI U JEIIOBHH (COOTBETCTBEHHO)

Pucynok 10.9— Ilonepeunsie npomim BHIEMOK B CKaJIBHBIX CIIA00BBIBETPUBAIOIINXCS IPYHTAX C OJaronpusTHBIM PAacIOI0KEHHEM ITOBEPXHOCTEH ocabieHus mpu
MTOTIEPEYHOM YKIIOHE MECTHOCTH HE Kpydue 1:3
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1, 2, 3 — kpyTH3HA OTKOCOB B KOPEHHBIX CKaJBbHBIX TPYHTAX, TIOBUH U JICTIOBUH; 4 — TEXHOJIOTHYECKas MoJKa 6e3omacHocTH; |, — mmpuna Tpaniien; Z — riayOHHa
TpaHiien; H — BbIcOTa BEpXOBOro otkoca; h,; h, — BeICOTa OTKOCA B 3IIOBHAIBLHOM U JITIOBHAILHOM CIIOSIX
Pucynoxk 10.10— TlonepeuHblit mpoQub BEHIEMKH B CKaJIbHBIX PYHTAX C MYTEBbIMHU YIIABIMBAIOIIUMH TPAHILIESIMU



Tab6muma 10.1

O6mas Beicota oTkoca | Illmpuna Tpanmen | ['myOGuna Tpanmen, M
H M [IOHM3Y, M
<16 4 1,0—1,25
16-25 4—5 1,25—1,50
25—35 5—6 1,50—2,0
>35 6—38 2,0—2,5

10.12 OTkochl BBIEMOK B CKaJbHBIX BBIBETPUBAIOLIMXCS TPYHTaX ClEIyeT MPOEKTHPOBATH C
y4eTOM HE TONbKO oOecrieueHuss oOmeld, HO M OIIEHKM MECTHOH YCTOHYMBOCTH, C Y4YETOM
WHTEHCUBHOCTH BBIBeTpHBaHMsA (npuioxenue A). [Ipy Ha3HAUCHWM KOHCTPYKLUH BBIEMOK B TaKHX
TpyHTax MOXXHO UCXOJAUTH U3 ABYX IIPUHIHUIIOB!:

a) obecrieueHus 00IIEH 1 MECTHOH yCTOHYMBOCTH;

0) obecrnieueHus 0OMIEH YCTOHYMBOCTH TIPU IOMYIIEHHUH MECTHBIX Je(OpMAaIlHii B BUJIE OCBHITICH.

ITpu 5TOM BO3MOXHBI CIEAYIOIINE KOHCTPYKTUBHBIE BAPUAHTHI:

— KpYTbIe OTKOCHI, C TpaHIIeel, obecreynBarolell akKyMyJISIHIO MPOIYKTOB BBHIBETPUBAHUS U
HEPHOJUYECKOe MEXaHU3UPOBAHHOE X YIaJICHHUE;

— KpYTble OTKOCBHI, 3alllMIIEHHbIE OT BBHIBETPUBAHUS PAIUYHBIMU TOKPHITUSMH (THIA
MTHEBMOHAOPHI3Tra);

—VIOJIOKEHHBIE OTKOCHI, 00ECIeUnBaIOIIUe CTA0OMIBHOE MOJIOKEHNE MPOAYKTOB BBIBETPUBAHUS
Ha UX MMOBEPXHOCTH.

IIpn 00OCHOBAaHMM TEXHHKO-3KOHOMHYECKUMHU pacyeTaMHd B BBIBETPUBAIOIINXCSH CKaJbHBIX
TpyHTax JOIyCKaeTcsi KpyTH3Ha OTKocoB 10 1:0,5 ¢ ycTpoHCTBOM Yy HOAOMIBBI OTKOCOB ITyTEBBIX
VIIABJIMBAIOIINX TPAHIIEH, TabapUTHl KOTOPHIX yKa3aHbl B Tabmmie 10.1.

10.13 KpytuszHa OTKOCOB CKaJbHBIX BBIEMOK B MpEAEIax AETIOBHAIBEHO-DIIIOBHAIIBHOTO CIIOS
OlpeseNsieTCs B 3aBUCUMOCTH OT MOIIIHOCTH CJIOSl TPYHTA U MIPOYHOCTHBIX NapaMeTPOB €ro.

Jnst emoBUsSL TpH MOIIHOCTH €ro < 2 M peKOMEHAyeTcs 3ajlokeHue orkoca (1:M) mpuHUMaTh
paBHbIM 1:1, a mpu Gomprei momrHOCTH — 1:1,5;

JUTS TEOBHS (pa30OpPHOM CKalibl) IPU MOITHOCTH €ro < 3 M PEKOMEHIYETCs 3aI0KEHUE OTKOCOB
(1:x) npUHUMATH TaKUM JKe, KaK JJIS HUKENEeKANIEr0 KOPEHHOTO CKaJbHOTrO IPYHTA, MPU OONbLICH
MomHocT:H — ot 1:1 mo 1:1,5.

10.14 [Insi BO3MOXKHOCTH NPO(UIAKTUUECKON MEXaHU3UPOBAHHOW OYUCTKH OT HEYCTOMYHMBBIX
CKaJIbHBIX O6J'IOMKOB BBICOKHMX U KPYTBIX OTKOCOB CKaJIbHbIX BBIEMOK B ITPOLECCCE UX COOPYKCHUA U
9KCIUTyaTalld B BEpXHEH 30HE OTKOca ClelyeT MpeAycMaTpUBaTh TEXHOJOIMYECKYIO IIOJIKY
6e3omacHocTH (prcyHok 10.10) mupuHOH 6—8 M.

[Tpyn He3HAUMTEIBHOW KPYTHU3HE KOCOTOPOB M BO3MOMKHOCTU IPOXOXKACHHUS MO HUM MallMH U
MEXaHH3MOB TaKUE MOJKUA MOXHO HE YCTPauBaTh.

ITpu GonpLIO BBICOTE OTKOCA CIIEAYET IO pacyeTy 4epe3 KaxkIble TPHU sApyca pa3padOTKU BBIEMKH
yCTpanBaTh AOMOJHHUTEIBHbIC TEXHOIOTHUECKHE TIOJIKH 0€30MacHOCTH.

10.15 Owuepranus npoduiell BHIEMKH B JIETKOBBIBETPHBAIOUIMXCS CKAIBHBIX TPYHTaxX CIEAyeT
NPOCKTUPOBATh aHAJIIOTMYHO OTKOCAM BBIEMOK B IECYAHOTTIMHUCTHIX TPYHTAX, IIPH 3TOM JOIMYCKASTCs
YCTPOMCTBO y TOIOMIBBI OTKOCOB BBICOTOW Oojiee 6 M KioBeTTpaHiuei riyouHoit 0,6 M ¥ IIUPUHOI
MoHu3y 4 M.

10.16 HaubGonee HanexHo nocTHraercst oOmias ¥ MeCTHas YCTOWYHMBOCTH CKaJbHBIX OTKOCOB,
0€301macHOCTh CTPOUTENBHBIX pPabOT M JKCIDTyaTalWs COOPY)KEHHH TIpH IPHMEHEHHH cIriocoda
KOHTYPHOTO B3PBIBaHUs, OOCCIEUMBAIOMIETO COXPAaHEHHE YCTOWYHMBOCTH CKaJbHOI'O MAacCHBa 3a
npezienaMy IPOEKTHOTO KOHTypa BbIeMKH. [IprMeHeHue 3Toro crocoba o0s3aTeIbHO MPH CO3AaHUU
0TKOCOB KpyTuzHoi 1:0,2 M u Oomee.

[Tpu KOHTYpHOM B3pBIBAaHHUH OYEPTAHUE YUACTKOB OTKOCA B IpeJesax KaXIoro sipyca pa3paboTku
BBIEMKH (KPYTH3Ha OTKOCOB YCTYIIOB) MOXET OBITh BEpTHKAaJIbHBIM WM HakJIOHHBIM. Illmpuna
TOPU3OHTAIBHBIX ~CTYIIEHEH, OCTaBIIEeMBIX B IpeAesiax KaxIoro spyca, o0OyCIOBIUBaeTCS
KOHCTPYKLIMEH TPUMEHSIEMBIX OYpOBBIX CTAaHKOB, 3alpPOCKTHPOBAHHOW O0OWIeH KPYTH3HOW
YCTOIYMBOrO OTKOCa pa3padaThIBaeMOil BBIEMKH, HAJIWYUEM B INpEAeNaXx OTKOCA MOMOJHUTEIBHOM
TEXHOJIOTHYECKOM MmoJIKu 0e3omacHocTh (cum. 1. 10.14).

KpyTu3Ha OTKOCOB YCTYNOB W YYacTKOB OTKOCa MEXIy TEXHOJOTHYECKUMH IIOJIKaMH
OIIpe/IeNsIeTCs PAcYeTOM Ha OOLIYI0 YCTOWYHBOCTb.

[IupuHy rOpU30OHTABHBIX CTYINEHEH, B Mpeaenax KaXIoro sipyca, YCTPauBaeMbIX 110 YCIOBHIM



TEXHOJIOTHH OYPOBBIX paboT, TOMMyCKaeTCsl OCTaBIATh MeHee 1,0 M.

Otkocsl 3anoxenueM 1:0,5 nenmecooOpa3Ho co3maBaTh C HCIOJIB30BAHUEM METOAA HAKJIOHHBIX
OTKOCHBIX CKBaKHH.

10.17 Ilpu mpoeKTUPOBaHNWYU BBHIEMOK B CTaOMJIM3MPOBABIINXCS TIBIOOBHIX OCHIIIX (KypyMHHKaX)
PEKOMEHAYETCsl OTKOCHI MX B 30HE INIBIOOBOTO MaTepualla yCTpauBaTh aHAJIOTHYHO TOMY, KakK 3TO
PEKOMEHI0BAHO st AeioBus (cM. . 10.13).

[Ipu moapeske OTKOCOM CKOIUIEHHH TIIBI00BOTO MaTepHaja Ha KOCOropax KpyTH3HOIO cBbImIe 35° B
paiioHax ¢ CEeWCMHYHOCTBIO, TNpeBbIatoIieil 8 OamioB, Ienecoo0pa3HO MO HHAMBUAYaJIbHBIM
MPOEKTaM TIpelyCMaTpUBaTh Y OCHOBAHUSI OTKOCOB COOTBETCTBYIOIINE OrPaskAAIONINE COOPYKEHHS (B
BUJIE, HATIPHMED, YIIMPEHHBIX U YIIIyOJICHHBIX YJIaBIMBAIOIINX TPAHIIEH, PBOB, YIaBINBAIOIINX CTCH,
paccuMTaHHbBIX Ha BMeLIeHUE 00beMa OMOJI3LIEro MaTepuaa).

[Ipn pacmonoXeHur OCHOBHOHM IUIOMIAKM BHIEMOK B BAJIyHHO-TJIBIOOBBIX TPYHTax CIEIyeT
MpeaycMaTpUBATh OTCHIIIKY BEPXHETO €€ CJIoA TOMMUHON 0,5 M rajeuyHo-TpaBUHHBIM WIIH HIEOCHUCTO-
JPECBSIHBIM I'PYHTOM.

11 3EMJISIHOE IMOJIOTHO HA YYACTKAX 3ACOJIEHHBIX U HABYXAIOHMIUX
I'PYHTOB, HAJIMYUHUS KAPCTOB

3eMUIsIHOE TOJIOTHO B 32COJIEHHBIX IPYHTax

11.1 3emnsiHOE TOJIOTHO B palOHAX pPaCHpPOCTPAHEHUS 3aCOJICHHBIX TPYHTOB CIEAYET
MPOEKTUPOBATh HACBHIIAMU C Y4YETOM CTENEHM M KadeCTBEHHOI'O XapakTepa 3acoJCHHUs TpyHTa
(ucronp3yeMoro B KauecTBE MaTepHaia Kak JUIsi BO3BEICHMS HACHIIH, TaK M JUIS €€ OCHOBAHUS —
npunoxkeHrne b), a Takke HaWBBICIIETO YPOBHSI T'PYHTOBBIX BOJ, TNIyOMHBI 3aCOJICHHS B IIEPHOJBI
HauOOJIBIIETO COJICHAKOIJICHUS B BEPXHUX TOPU30HTAX.

11.2 Cnabo- u cpenHe3acoNeHHbIe TPYHTHl Ha y4acTKaX ¢ CyXHMH OCHOBAHHUSAMH, B TOM YHCIIE Ha
cnabo- M CpeaHe3acoJIEeHHBIX JOIYCKAaroTCs JUIsi BO3BEICHUS! HACHINEH C TUIOBBIMHU IIOTIEPEYHBIMU
poGWIsIMA TI0 HOpMaM paszzena 7.

CunpHO3aCOJICHHBIE TFPYHTBI OOIIYCKAIOTCA JIsA Hachlled TOJBKO Ha yYdyaCTKax € CyXuM HIIH
oCylIaeMbIM OCHOBaHHEM IPH 00S3aTENbHOM NPUMEHEHHH MEp, HalpaBiIEHHBIX HA IIPEIOXpaHCHHE
BEPXHEH YacTH HACBIIH OT JAOMOIHUTEIBLHOTO 3aCOTICHUS.

11.3 Ha y4acTKax ¢ CHJIbHO- M W30BITOYHO 3aCOJICHHBIMH TPYHTaMH, a IIPU CHIPHIX M MOKPBIX
OCHOBaHHSIX Takke cO cllabo- M CpenHEe3aCOJCHHBIMH TPYHTaMH HEOOXOIUMO MpeaycMaTpUBaTh
MEpOIIPUATHS IO TPEIOTBPALICHNIO H30BITOYHOTO 3aCOIEHHS TPYHTa B TEJIE HACKINICH, B TOM YHCIIE:

UCIIONIB30BAaTh JUIA BO3BEJCHNUS HACKIITY ITPUBO3HBIE HE3ACOJICHHBIE, C11a00- HIIM CPEAHE3aCOICHHbIC
TPYHTBHI;

Ha3HayaTh BBICOTY HACBINICH IO pacueTy il TUIOBBIX HONEPEYHUKOB, HO HE MEHEE YKa3aHHBIX B
Tabmuue 7.1;

IpY BBICOTE HACHINEW 70 6 M (HAa yJacTKax C CyXHMM OCHOBaHMEM M TJIyOOKHM 3ajleraHueM
TPYHTOBBIX BOJ) TIPEIyCMAaTpWBaTh YAAICHHE IOBEPXHOCTHOTO CJOSI TPYHTOB OCHOBaHWUS,
coneprkamux Oonee 10 % JerkopacTBOPUMBIX B BOJC COJICH C 3aMEHOW MX KaueCTBCHHBIM TPYHTOM
(pucynox 11.1, a). Ilpm sTOoM TIyOMHA BBIPE3KM YCTAHABIMBACTCS IO COJEBBIM HPOQUISIM,
COCTABJICHHBIM I10 IJaHHBIM HH)KEHEPHO-T€0JIOTHUECKOr0 00CIIeIOBaHNS TPYHTOB OCHOBAHUS;

Ha y4acTKaxX C HEerJyOOKHM 3aJleraHHeM T'PYHTOBBIX BOJ, NEPUOJHMUYECKH BBIXOSIIINX HA JTHEBHYIO
TTOBEPXHOCTb, YIAJISATh MOBEPXHOCTHBIN CIIOI IPyHTa OCHOBAHMS M HPUMEHATH JJISI OTCBHIIIKM HACHITA
JpEHUPYIOIINE TPYHTHI MIIM YCTpauBaTh KamWuaporpepriBatenu (pucyHok 11.1, 6);

IpeaycMaTpUBaTh JpEHa)KHbIE M BOJIOOTBOIHBIC YCTPOWCTBA, MOHIKAIOIINE YPOBEHb TPYHTOBBIX
BO/I.

3eMUIsIHOE MOJIOTHO B HA0YXAKOIIMX TPYHTAX

11.4 Tlpu oleHKE CBOWCTB HAOYXarOIIUX TPYHTOB, HCIOJB3YEMBIX JISI COOPYKCHHS 3EMIITHOTO
MOJIOTHA, PEKOMEH/YEeTCSl PYKOBOJICTBOBAThCS OOOOICHHBIM TOKa3aTeleM HaO0yXaHHs—YCaIKH Sgyp
KOTOPBIE B  HauWOONBINCH CTEIIEHH OTpPakaeT BO3MOXKHYI  Je(OpPMAaTHBHOCTH TPYHTOB,
MPOSIBIISIIOINYIOCST B 30HE CE30HHOTO W3MEHEHHs TEMIIEpaTypHO-BIAXHOCTHOTO pekuma (1o
OCHOBHOH TITOIIA/IKOM, B TIOBEPXHOCTHBIX CIIOSIX OTKOCOB).

Jis mpenaBapuTENFHON OICHKM HaOyXarolIMX TPYHTOB IIOKa3aTenn HaOyXaHHsS MOTYT OBITh
OIpEe/ICTICHbl [0 MPUOJIKESHHBIM IMIIMPUYECKUM 3aBHCHMOCTSIM HX OT 3HAYCHHs BIQXXHOCTH Ha
rpanutie Tekydectu — W (mpuitokenue b).
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a — Ha y4acTKax C CyXHUM €CTECTBEHHBIM OCHOBAHUEM U ITyOOKUM 3ajieraHneM I'PYHTOBBIX BOJI: O — Ha y4acTKax ¢ HerJIyOOKUM 3aJieraHueM I'PYHTOBBIX BOJ, IEPUOANYECKU
BBIXOJISIINX HA JHEBHYIO IIOBEPXHOCTH; B—HA y4acTKaX MyXJbIX COJIOHYAKOB: 1 — MECTHBIM HEIPEHUPYIOMNHI IPYHT; 2 — APCHUPYIOMMHA TPYHT; V — TIyOnHa BBIPE3KH
3aCOJIEHHOTO TPYHTa; Z — BBICOTA KaIMUIIPHOT0 NOAHATHA Tutroc 0,25 M
Pucynok 11.1 — Tlonepeunsie npoHIId HACHITIEH Ha y4acTKaX PacHpOCTPaHEHHUS 3aCOJICHHBIX TPYHTOB




11.5 B rpynTax cnabonabyxaronmx (€gn < 0,1) 3emMIsHOE HOJOTHO CIEAYeT MPOEKTHPOBATH C
NPUMEHEHHEM TUIIOBBIX IOTIEPEUHBIX poduieii o Hopmam pazaenos 7 u 10.

IIpu cpemnenabyxatommx TpyHTax (0,1 < ggn < 0,2) BO3MOXKXHOCTh NPUMEHEHHS THIIOBBIX
peH_leHI/[ﬁ JOJKHa 6I)ITI) O6OCHOBaHa JOMOJIHUTCIIbHBIMU  pacuUC€TaMU 110 OILCHKE yCTOﬁ‘II/IBOCTH
OTKOCOB M CTaOWJIBHOCTH OCHOBHOH IUIOIMIAIKK, HAa OCHOBaHHWHM OIbITA 3KCIUTyaTallld 3eMIITHBIX
COOPY)KCHHH W3 aHAJIOTMYHBIX TPYHTOB B palOHE CTPOUTENBCTBA M B HEOOXOOHMBIX CIIydasx
MIOBEPOUYHBIX PACUYETOB.

11.6 B cusipHOHAOYXAOMMX TPYHTAX (Egun > 0,2) 3eMISTHOE TOJIOTHO CJEAYET MPOSKTUPOBATH
WHAWBUIYaJIbHO C y4€TOM BIIMAHUA BCCX BO3MOXXHBIX He6HaFOHpI/IHTHbIX (baKTOpOB )51
MIpeaycMaTpUBaTh MEPOIIPHUSTHS, 00eCIIeYHBAIONIE CTaOMIBHOCTh OCHOBHOW IUIOMIA/IKA M OTKOCOB, B
TOM YHCIIE!

YCTPOMCTBO 3aIIUTHOTO CJOS MO OaljacTHON NMpPU3MON Ha HACHIISIX U COOTBETCTBEHHO 3aMEHY
CHJIBHOHAOYXAFOLIMX TPYHTOB I10J] OCHOBHO IJIOIIAIKON B BEIEMKAX U Ha HYJICBBIX MECTaX;

YCTPOHCTBO HANEKHOI'O YKPEIJIEHHs OTKOCOB (B TOM 4YHMCIE 3aIIUTHBIX KPaHOB, NPUCIOHEHHBIX
JpeHa)Kel NpU HAJIM4YKUU TPYHTOBBIX BOJ B BBIEMKAX H Jp.).

TexHomoruss TPOM3BOACTBA PAbOT JODKHA CIIOCOOCTBOBATH COXPAHEHHIO ECTECTBEHHOM
CTPYKTYpbI TPYHTOB 3a IpefesiaMi KOHTYPa BBIEMOK M 3alllUTe HACHINEil OT BO3JEHCTBUSA MPUPOIHO-
KIIMMaTHYeckux (akTopos (cm. . 10.4).

3eMJIsIHOE TOJIOTHO B KAPCTOBBIX paiioHax

11.7 B paiionax pa3BuTusi Kapcra (T.e. HaJIW4Ms MMOJ3EMHBIX HOJIOCTEH M IyCTOT, BOSHUKIINX B
pe3yibTaTe pacTBOPEHHUS MM MEXaHHYECKOrO pa3pylIeHHs TPyHTa MOTOKAMH BOJBI) 3EMIITHOE
HOJIOTHO CJIEAyeT TPOEKTUPOBATh HMHAWBHIYaJbHO, INPEUMYIIECTBEHHO HACBHIIAMHU; HPH 3TOM
pa3MeIleHHe TPACcChl Ha Yy4acTKaxX ¢ pa3BUTHEM KapcTa JOIyCKAeTCs JIUIIb B Cllydae HEBO3MOXHOCTH
WITH TEXHUKO-9KOHOMHYECKOI Hellelecoo0pa3HOCTH 00X01a TaKUX Y4acTKOB.

11.8 B xauecTBe MEpONPUATHH, IIPEIOTBPALIAIONINX JIeOpMaIX 3eMIITHOTO MOJIOTHA B TIpeJieniax
30HBI BJIMSIHUS KapCTOBBIX IOJIOCTEH C HEZOCTATOYHOW Hecylied CIOCOOHOCTBIO MX CBOAOB, MOTYT
UCIIOIb30BAThCA!

3aII0JTHEHHE MOJIOCTEeH 1 MyCTOT BOJOHEPOHMIAEMBIM MaTEPHAIIOM U 33JIeiIKa HX [IeMEeHTallUeH;

CHI)KEHHE JIaBJICHUS HA KPOBJIO IOJOCTEH M IyCTOT IIOCPEICTBOM DPas3rpPyKaIOIIMX YCTPOHCTB
(acTakan, MepeKpoITUi U T.11.);

IpUMEHeHHe 6oJiee MOIITHOTO BEPXHETr0 CTPOCHUS Iy TH;

00pylIeHne B3pbIBaMH HEYCTOWYMBOI KPOBJIH HaJl MOJIOCTSIMU M ITyCTOTAMH.

11.9 TexroHMuYeckue TpEIIMHBI, OOHAPYKEHHbIE B IpeAesiaX OCHOBHOW IUIOIIAAKH CKaJbHBIX
BBIEMOK U TTOJTYBBIEMOK, JIOJDKHBI 3a/1€JIbIBaThCS (IIEMEHTAIMEH U APYTUMH CIIOCO0aMM).

11.10 CocrtaB HMHBEKUMOHHOTO pPACTBOpPAa BHIOMpPAETCS B 3aBHCUMOCTH OT T'€OJIOTHH, 30HBI
KapcTYIOINXCs TOpOJ, pa3Mepa W KOJNMYECTBA IOJIOCTEH, MX MOP(OJIOrUH, MPOCTPAHCTBEHHOTO
TIOJIOXKEHHMS, CBSA3U MEXIY HUMH, HAJIWYHUS 3allONHUTENCH H CTEIICHH 3aIl0JHEHHUS, COCTOSHUS TPYHTa U
Ha3HAYCHUsS! CaMOW MHBEKIMU: 3all0JHEHUE IYCTOT C LEJBI0 MPEAOTBPAILECHHsT BO3MOXHBIX POBAJIOB
WM OMOHOJHMYMBAHUE MAcCHBA C LICNIBIO MOBBIICHUS €ro Hecyleil crocoOHocTH. B mepBoM ciydae
UCIIOJNB3YIOTCA  PACTBOPBI, IOCIE TBEPACHHUS KOTOPBHIX MOJydaeTcd Marepuanl ¢ HeOONbIIoN
MPOYHOCTHIO, HO YCTOWYMBBIN K pa3sMBIBAaHMIO €ro I'PYHTOBBIMH BojamMu. Bo BTopoMm ciydae —
PacTBOPHI C BEICOKOH MEXaHWYECKOH MPOYHOCTHIO LIEMEHTHOTO KaMHSI.

Jlnst 3armonHeHust MyCTOT HauOoJIbIlee PacpOCTPaHEHNE MONYYHIN TJIMHO-IEMEHTHBIE W TJIWHO-
CHJIMKATHBIC PAacTBOPBI, a JJIS YKpEIUICHHS MAacCHBOB I'pYHTa — LEMCHTHBIC PacTBOpBI, a TaKKe
LIEMEHTHBIE PACTBOPBI C Pa3IMYHBIMHU HAIIOJHUTEIAMH (II€COK, 30J1a-YHOC, [JIMHA | T.1.).

11.11 Ilpu npOEKTUPOBAHUH BOJOOTBOAOB (pa3MeEIICHWs MX B IUIaHE, Ha3HAUYEHHH CIIOCOOOB
YKpEIUICHUS] OTKOCOB U JTHA) CJIEAYEeT YYUTHIBATh MX BO3MO)KHOE BIIMSHUE HAa aKTHBU3AIMIO PA3BUTHS
Kapcra.

12 3EMJISSHOE IOJIOTHO B PAUOHAX PACIIPOCTPAHEHUSI IIECKOB

12.1 TlpoekTHpoBaHUE 3eMIISIHOIO MOJOTHA B pallOHaX PaclpoCTPaHEHHs MECKOB 3aKII0YaeTcsi B
BBIOOpPE KOHCTPYKLIMH 3E€MJITHOTO TIOJIOTHA, MAJIO IOJBEP)KEHHOM IeCYaHbIM 3aHOCaM, B
YCTaHOBJIGHHM Mep IO YKPEIUIGHHIO €ro, B ONpeleieHHH 30HBL, B Ipefernax KOTOpoH Tpebyercs
3aKpeIyIeHUE MECKOB, a TAKXKe B pa3paboTKe KOMIIEKCa MEPOIIPUSATHIA MO PETOXPAHEHHUIO 3EMIISTHOTO
MOJIOTHA OT BBIIYBaHUS U 00pa30BaHH MIECUYAHBIX 3aHOCOB C YIE€TOM MECTHBIX YCIIOBHIA:

penbeda MECTHOCTH;

CKOPOCTH, HAIIPaBJICHUS W TPOJOIDKUTEIFHOCTH BETPa, BBI3BIBAIOIIETO IIEPEHOC IecKa K



3eMJISHOMY TIOJIOTHY;
MOJIBUKHOCTH TIECKOB (3aKPEIUICHUS PACTHTEIBHOCTEIO);
rPaHyJIOMETPUUECKOT0 COCTAaBA MECKA, €ro BIAXXHOCTH U 3aCOJICHHOCTH.
XapakTepucTHKa CTEICHU OABMKHOCTH IICCKOB ITpHUBeAcHA B Tadmuie 12.1.

Tab6muma 12.1

[NoxBmXHOCTB Conepxanue [MokpeiTie| XapakTepUCTHKA Tun u xapakrep
IIECKOB IBUICBATO-TJIMHUCTBIX | PACTUTENb | PACTUTEIBHOIO JBIKEHHS
bpaxwmit, %, HOCTBIO, MOKPOBa
TpaHyJIOMETPUIECKHUN %
COCTaB
1 2 3 4 5
ITonBr>xHBIE < 5, mecok OJHOPOAEH,|< 15 PacturensHOCTD ITocTynarensHoe,
(bapxaHHbIe) rpadUK  TpaHCOCTaBa OTCYTCTBYET. NOCTYNATEIbHO-
OTHOIIMKOBBIH OnuHOoYHAas KosebaTeapHoe
KyCTapHHUKOBas JBIKCHUE bopm
WA penkas | penbeda
TpaBSHUCTAS
pacTUTENBHOCTh B
TIOHKEHHSX
MasonoasuxHseie [5-15, mecok Ha rpebHsax|15—35  [PacturensHocts  |IlocTynarensHoe,
(momy3zapocmiie) |ogHOpPOJIEH, rpadux JIPEBECHO- MIOCTYIATEJILHO-
IpaHCcOCTaBa KyCTapHUKOBas U |KoiedaTenpHoe u
OJITHOITUKOBBIIA. B TpaBsIHUCTAs. B|xonebarensHoe
TOHIKEHHSAX  rpaduk MOHIKCHUSAX— IBIKCHHE  OIWHOYHBIX
rpaHcoCTaBa JIEPHOBBIH CII0U OapxaHoOB u IWLIci(OB
JIBYXITUKOBBIH cpenu 3apOCIINX
HEMOIBMKHBIX bopm
penbeda
Henonsmxuele > 15, rpa¢ux|> 35 CrutonrtHoi BerponecuaHslif oTOK
(3apocmue) rpaHcocTaBa PacTHTEIbHBINA
JIBYXTTHKOBBIH MOKPOB ¥ JIEpH.
I'pebrn mecuaHbIx
dbopM  OOHaXKEHBI
i TTOKPBITHI
penxoit
PacTUTEIBHOCTHIO

Ipumeuanue — CrerneHb TOABMKHOCTHU TTECKOB OIEHUBAIOT B TOJIOCE MHPHHOM He MeHee 100 M B
KQKIYI0 CTOPOHY OT HAMEYaeMOM TPACChl JOPOTH.

12.2 Bpomp  JKeNe3HBIX  JIOPOT, TIIEPECEKAIOIIUX  IIeCYaHble TEPPUTOPUH,  HAJUICKUT
MpeaycMaTpuBaTh (UTOMETHOPATHBHBIC TIECKO3AIINTH (3aKpEIJICHHE C IOMOIIBI0 I10CEBA WM
MOCA/IKU JIPEBECHO, KyCTAPHUKOBOW M TPaBSHHCTOW PacTUTEIBHOCTH) B HEOOXOOUMBIX CIy4YasX B
COYETaHHUHU CO CPECTBAMHU MEXaHMUECKOH 3aIHTHI.

[upuHy MONOCH 3aKpeIUICHUs CcJexyeT NpPOEeKTHPOBaTh B pa3sMepax: He menee 200 M B
MYCTBIHHBIX U MOJYIMYCTBIHHBIX paiioHax u He MeHee 100 M B oCTaNbHBIX.

B 3aBHCHMOCTH OT CTENEHM MOIBIKHOCTH IECKOB M TOMOBBIX 00HEMOB IEpeHOCca Iecka K MyTH
OpUEHTHPOBOYHBIE 3HAUEHHUS UIMPUHBI 3aKperviieMoill moiocel miast gopor |—IIl kareropuit
COCTaBIISIIOT:

Ha 0C060 CHIIbHO3aHOCHMBIX yUacTKax (IIpH obbeMe TmepeHoca mecka 6onee 30 MY/M B TOX) — 10
300 m;

Ha CHJIBHO3aHOCUMBIX (20—30 MM B rox) —m0 200 m;

Ha cpeaHe3aHocuMbIx (10—20 MM B roma) — a0 150m;

Ha cinabosanocnMbix (10 10 M%/M B rox) — 10 100 M.

3a 30HON (PUTOMENTNOPATUBHBIX MEPONPHUITHH HAMIECKHUT BBIACTATH OXPAHHYIO 30HY MIMPHHOU HE
MeHee 500 M B IyCTHIHHBIX M HOJYIMYCTHIHHBIX paiioHax W 100 M — B OCTaJIbHBIX paiioHax, Ine
3alpeliaoTcsl AEHCTBHS, CHOCOOCTBYIOIIME YBEIWYEHHIO ITOJBI)KHOCTH II€CKOB (YHHUYTOXXEHHE



PacTUTEIBHOCTH, BBIIIAC CKOTA, HAPYIIEHNE TOYBEHHOTO MIOKPOBA U T.J.).

12.3 TlpomonbHBIA mpodWIs W 3EMITHOE TOJOTHO B palOHAaX pacHpOCTPaHEHUS MECKOB
(OBMXKHBIX, MaJOMOABMKHBIX U HEHNOABHKHBIX) CIEIYET IIPOEKTUPOBATH C yIETOM BIIUCHIBAHUS B
penbed MECTHOCTH TNPH MaKCHMaJIbHOM COXPaHEHHHM PACTHTENBHOCTH, KaK IPAaBUIIO, HACHIISIMH
BeicoTol 10 0,9 M. CnemyeT n30eraTh BRICOKHX HACHINIEH, TaK KAK OHH MEHSIOT YCJIOBHS IPOXOXKICHUS
BETPOIIECUaHOTO MTOTOKA.

KopoTkue BrleMKH 10ITyCKaOTCsI KaK UCKIIIOUEHHE, IPH MEPECEUCHUH BEICOKMX OapXaHHBIX TIPS

12.4 Hacplmu NpOEKTUPYIOTCS MPEUMYIIECTBEHHO C HCIIOJIb30BAaHMEM TPYHTOB M3 Y3KUX H
IyOOKUX PE3epBOB, INTyOHHA KOTOPBIX HE OTPAHUYMBAETCS U ONPEIEISIETCS] CIIOCOOOM NMPOU3BOICTBA
pabor. KpyTH3Hy 0TKOCOB Hachlnew cliienyeT Ha3HayaTh 1:2.

12.5 BrleMKH B HEIOJBHMXKHBIX M MaJIOIIOJBIDKHBIX MECKaX, Ha clab03aHOCHMBIX y4acTKax U IpU
o0ecIieueHnH TOJIHOTO BIMTBHIBAHHSI aTMOC(EPHBIX OCAJKOB B TPYHT BO BCSKOE BPEMS rojia CIEAyeT
TIPOEKTUPOBATH 10 TUMY pucyHka 10.3.

B MaJIOTIOABMIKHBIX U MOABHXXHBIX IECKAaX, HA CPECAHE- U CUIIbHO3aHOCHUMBIX YYaCTKaXx, a TaKXe B
paiioHax, Tae BO3MOXHBI CHEXHBIE 3aHOCH MIM HE O00ECHeYMBAETCS IIOJIHOE BIHUTHIBAHUE
aTMOC(EPHBIX BOJ BO BCSKOE BpPEMS T0Ja, BBIEMKH CJIEAYeT IIPOEKTHPOBATH IO THITy pucyHka 10.4.
Takass KOHCTPYKIMSI PEKOMEHIyeTCsl TaK)Ke IPU HEOOXOAMMOCTH HCIOIB30BaHUS BEIEMKH B KauecTBE
Kapeepa. Kpyrm3na oTKOCOB BBIEMOK Ha3Hawaercsa [:1,75 — 1:2 B 3aBHCHMOCTH OT yria
€CTECTBEHHOI'0 OTKOCA IIECKOB.

12.6 YkperuieHrue 3eMIITHOTO MOJNOTHA (OTKOCOB, 000YMH OCHOBHOM IUIOIIAKK U MOJIOC HIMPUHON
3 M BII0JIb OPOBOK BBIEMOK M TIOZIOIIB HACKINEH) U TOJABMKHBIX IIECKOB Ha MOJUIEKAIIEeH 3aKpEIICHHUIO
I0JI0CE, B TOM YHMCJIC HAa y4acTKaxX HapyLIEHHOTO B IEPHOJ] CTPOUTENBCTBA €CTECTBEHHOI'O TIOKPOBA,
cllelyeT IPOU3BOJUTE B COOTBETCTBUU C PEKOMEHAALMSIMHU pasjena 18.

[Tpn 3TOM B 3aBHCHUMOCTH OT MECTHBIX YCJIOBHH MEPONPHUATHS MO 3aKPEIUICHHUIO MECKOB MOTYT
OCYIIECTBIIATHCS MTOITAITHO!

B IIEPBYIO OUepeb — BPEMEHHOE 3aKPEIUICHHE MEXaHUYECKOH 3aluToil mojaock! mupuHoit 1o 50
M;

BO BTOPYI0 — 3aKpEIUICHHE IIECKOB IIOCAJKOW MECTHBIX COPTOB JPEBECHO-KYCTAPHHUKOBO-
TpaBSHOW pacTuTenpbHOCTH ((puToMenuopanus). BblnonHeHne 3TuX paboT LenecooOpasHO Iocie
YTOYHEHUS HAIIPABJICHHUS U 00BEMOB ITECKONIEPEHOCA, B IEPHO]] SKCILTyaTaIINH.

12.7 BosBesneHHWe 3eMIISTHOTO IIOJOTHA CIEAYET MpeAycMaTpuBaTh, Kak IPaBHJIO, B 3HWMHe-
BECEHHUI NIEPUOLL.

13 BEMJISTHOE NOJIOTHO B PAMOHAX UICKYCCTBEHHOI'O OPOIIIEHU S

13.1 Ha opomaeMbIX TEppUTOPHAX 3EMIITHOE IIOJIOTHO CIIEAYET IIPOEKTUPOBATh C YYETOM
HEOIAroNpHsITHOTO BOAHOTO PEXNMa, BO3HUKAIOIIETO BCICICTBUE:

0011Iero MOBBIIIEHUS] YPOBHS T'PYHTOBBIX BO/ ITPH HOJIMBE U IPOMBIBKE I'PYHTOB;

MECTHOTO TIOBBIIIICHUS] YPOBHS TPYHTOBBIX BOJ TPH Pa3MEIIEHUN JOPOTH PSIIOM C COOPYKEHUSIMA
OpOCHUTENBHON M BOJOCOOPHO-COPOCHOI cereif;

3aTOIUIEHHSI BOJIOOTBOIHBIX M HATOPHBIX KaHAB U KIOBETOB ITPOMBIBHBIMH U ITOJIMBHBIMU BOJAMH.

Kpome Toro, He0oOXOOMMO YYHUTHIBATh, YTO B MPOIECCE 3KCIUTyaTallMM OTKPHITasl KOJJIEKTOPHO-
JpEHaXXHAasl CETh YIIyOseTcs.

Ha teppuropusx, moaiexanyx 0CBOCHUIO U OPOLICHUIO B TIEPHOJ SKCIUTyaTallul JOPOTH, TIPH ee
MPOEKTUPOBAHUH PACUETHBIN TOPU3OHT IPYHTOBBIX BOJ HEOOXOANMO NMPUHUMATH 10 MEPCIEKTUBHBIM
JTAHHBIM OpPT'aHOB BOJHOTO XO3SICTBA C Y4€TOM M3MEHEHHs €CTECTBEHHOTO YPOBHS TPYHTOBBIX BOJI,
CBSI3aHHOTO C OPOIICHNEM, IPOMBIBKAMHU M PEKOHCTPYKINEH APEHAKHON CETH.

13.2 3emiiHOE TOJOTHO JOPOT B 30HE OPOMICHHS CIEAYyeT NMPOEKTHPOBATh C y4eTOM peibeda
MECTHOCTH, KOHCTPYKLIUHM COOPYKCHHH HPPUTALMOHHOM CeTM W pacxoja B HHUX BOJBI,
TEXHOJIOTHUECKHUX TOJIbE3/IOB K TIOJISIM, YCJIOBHH JKCILTyaTalldyd JIOPOTH, KaHAJOB M COOPYKEHH
JIPEHAKHOM CETH.

PexoMeHyeTcst pa3MelaTh 3eMIITHOE MOJIOTHO C BEPXOBOI CTOPOHBI OT OPOCHTENIBHBIX KaHAJIOB U
C HM30BOH CTOPOHBI OT JPEHAXKHO-KOJUIEKTOPHOW CETH.

13.3 Tlpu pa3MmenieHUM HaCHIIM BJOJb OPOCHTENBHBIX KaHAJOB MHHHUMAIBHO JOMYCTHMOE
paccTossHME OT HHX [I0 TMOAOIIBHI HACHIIH OIpPEAETIETCS C YYeTOM pacueTHOTO YPOBHSA
(UIBTPAIMOHHBIX TPYHTOBBIX BOJ M TPEOYEMOI0 BO3BHILICHH OPOBKH HACKHIIH HaJl 5THM YPOBHEM.

[TpoekTUpoBaTh 3eMIITHOE TIOJIOTHO CJIEAYET C Y4ETOM MHUHHMMAJBHOTO HCIIOJb30BAHUS IUIOMIAAN
OpoIIIaeMbIX 3eMelb (0e3 pe3epBoB).

He JOITYCKa€TCA MCIIOJIBb30BAHUEC HArOpHbBIX W BOAJOOTBOJHBIX KaHaB MW KIOBETOB B Kad€CTBEC



pacrpenenuTenei BOAbI.

[Tepeceuenne BOJOOTBOIHBIX M HAaropHBIX KaHaB C MEIKUMH OPOCUTEISIMU (apblKaMHu) CIIEAYeT
MIPOEKTUPOBATH B Pa3HBIX YPOBHSIX.

13.4 B paiioHaX HMCKYyCCTBEHHOTO OpOLICHUS 3EMJITHOE MOJIOTHO CIIEIyeT IPOEKTHPOBATh, Kak
MPaBUIIO, HACBIMISIME COTJIAaCHO pUCYHKY 13.1 u ykazanusm paszaena 7, Tabmuisl 4.3 CHull 32-01-95.
BricoTy Hachimu HEOOXOAMMO Ha3HA4YaTh WHIMBHIYAJIBHO C YYETOM IIpEeIOXpaHEHHs BEpxXHeH ee
YacTH OT YBJI&KHEHUS M OT 00pa30BaHMS COSTHBIX KOPOK HA OCHOBHOH ILTOMIAIKE.

13.5 3emisiHOE MOJIOTHO B IpEAENax IIOJICH OPOLICHHUS CIEAYET OrpaXkJaThb BaJMKaMH IINPUHON
moBepxy 3 M H BeicoTol HEe MeHnee 0,6 M, pacrolaraeMbIMHA Ha PacCTOSTHAH He MeHee 4 M OT OpOBKH
BOJIOOTBOJTHOM KaHaBbI, OT MOAOMIBEI HachIu win JIDII u nunHuii cBsi3u.

B ycnoBusiXx 3aTpyAHEHHOCTH TPOAOJIBHOTO CTOKA JIOIYCKAeTCs B3aMEH BOJOOTBOIHBIX KaHAaB
MpeaycMaTpUBaTh COOPYKEHNE HACKIeH ¢ OepMaMu IUPUHOH 3 U BEICOTOM He MeHee 0,6 M.

B momoce Mexay MOJOIIBOM HACBITA W HKEJIE300€TOHHBIM JIOTKOM OpPOCHUTEIBHOIO KaHaa
HE00XOUMO YCTPOHUCTBO BOJOOTBOTHON KaHABHL.

13.6 Tlpm mpOEKTUPOBAaHWM 3EMIITHOTO IIOJIOTHA B 30HAX HCKYCCTBEHHOTO OpOIICHHS Ha
MPOCAZOYHBIX TPYHTaX (HampUMep, JICCCOBHIHBIX CYIJIMHKAX) CIEIyeT OICHHWBATh HAJEKHOCTb
Hecyllel CIIOCOOHOCTH OCHOBaHWH W INPH HEOOXOAMMOCTH NpENyCMaTpHBaTh HCKYCCTBEHHOE €ro
yrnpouHeHHe (IyTeM MpPEABAPUTEIBFHOIO 3aMadyMBaHMS, YIUIOTHEHHS TpaMOOBaHMEM, IIIyOMHHBIX
B3PBIBOB U T.II.).

14 BEMUISTHOE TIOJIOTHO JIJISI )KEJIE3HOJOPOKHBIX Y3JI0B U CTAHIIMIA

14.1 Inst mpoeKTUPOBaHMS 3EMIISTHOTO TIOJIOTHA B IIPE/IENaX pa3/AebHBIX TYHKTOB B AOTOJIHEHUE K
MaTepHaaM, UCIOJIb3yeMbIM MIPU IMPOESKTUPOBAHUM 3E€MJISTHOTO IOJIOTHA HA MEPEroHax, HEOOXOAUMBI
CJIE/IYIOIIIEe MCXOAHBIE IaHHBIE:

IUIAH B TOPH3OHTASIX C IIOKa3aHWEM CYLIECTBYIOIIMX W MPOCKTUPYEMBIX ITyTeH, 3mMaHUM,
COOpy)KeHPIﬁ, IMMOA3CMHBIX U HA/I3CMHBIX KOMMyHI/IKaHI/Iﬁ, ITOJIOCHI OTBOJA,

MaTepHalbl WH)XECHEPHO-TEOJIOTMYECKUX M3BICKAHMH TI0 yd4acTKy (pa3pesbl, TEXHHYECKOe
3aKJII0YEHHE W T.01.), @ B CJIOXKHBIX TNPHPOJHBIX YCIOBHSIX HHKCHEPHO-TEOJIOTHYECKasi KapTa
TEPPUTOPUM W TIPU HEOOXOAMMOCTH KapTa THIPOM30TUIC C IOKa3aHWEM Ha IUIaHE WH)KEHEPHO-
TEOJIOTHYECKHX BBIPAaOOTOK.

14.2 PacnpeneneHne 3eMIISTHBIX MAacC U MEPOIIPHATHS 10 00ECTIEYEHHIO YCTOMYMBOCTH 3EMIISTHOTO
HIOJIOTHA CJIeyeT IPOSKTUPOBATH C YUETOM penbeda MECTHOCTH U MOCIIEAYIOIEro Pa3BUTHS CTaHLMH,
B TOM YHCJIE Pa3MEIIEHHUs] 3eMIITHOTO TI0JIOTHA JIJISI II0/IX0/I0B K CTaHI[MH BOJOOTBOJIHBIX YCTPOMCTB U
JIpyTHX coopyxeHuil. [Ipu 3TOM T0IKHA yYUTHIBATHCS STAITHOCTH IIyTEBOTO PAa3BUTHSL.

14.3 CraHunoHHBIE IUIOLIAJKH CIEAYET, KaK MPaBHUIIO, IPOSKTUPOBATh B IUIAHE Ha NPSIMOH, a B
po¢uIIe — HACHITSIMH.

B 000CHOBaHHBIX CITy4asix NPOEKTOM HEOOXOJMMO IpeIyCMaTpUBaTh YCTPOMCTBA VISl 3AIUTHI OT
3aHOCHMOCTH CHETOM H TTECKOM.

Ha HemonBMXKHBIX U MaJONOABMXHBIX NECKaX CTAHIMOHHBIE IUIOIMIAAKU CIEAYyeT, KaK MpaBuio,
MPOEKTUPOBATh Ha HYJEBBIX OTMETKaX M HACHIIIX BBICOTOH 10 0,9 M, B MOJBIKHBIX IECKaX—
HACBIIIIMU BBICOTOM Ooitee 1,0 M.

14.4 3emnsiHOE MOJIOTHO HOBBIX pa3AEibHBIX IIYHKTOB, JONOJHHUTEIBHBIX ITyTEH B Ipenenax
CYIIECTBYIOIUX >KEJIE3HOAOPOKHBIX Y37I0B U CTAHIUH, a

TaK’ke HOBOE 3EMIITHOE TOJIOTHO, COOPY)KaeMOE€ C HCIOJIb30BAHHEM CYIIECTBYIOIIETO IpH
Pa3BUTHM OCTAHOBOYHBIX ITyHKTOB MJIM UX PEKOHCTPYKIHMH, CIEAYET MPOCKTUPOBATH B COOTBETCTBHU C
HOpMaMH U MOJIOKCHUAMU HACTOAIICTO JOKYMCHTA.

14.5 MupuHy 3eMIITHOTO MOJOTHA (OBEPXY) Ha pa3feNbHBIX MMyHKTaX CIIEAyeT YCTaHABIMBATH B
COOTBETCTBUU C NPOEKTHPYEMBIM ITyTEBBIM Pa3BUTHEM B 3aBUCHMOCTH OT YHCJA IyTEH M IIMPUHBI
MEXAYIYTHH.

IIpu 3TOM paccTostHHME OT OCH KpailHMX CTaHIIMOHHBIX IyTed 0 OpOBKM 3€MIITHOTO TIOJOTHA
JOJDKHO OBITh HE MEHee IIOJIOBHHBI HIMPHHBI 3EMIITHOIO ITOJIOTHA Ha MPSMBIX Y4YacTKax IyTH
OJTHOITYTHBIX YKEJIE3HOJOPOXKHBIX JTHMHUH, npuBeaeHHON B Tabiuie 4.1 CHull 32-01-95, a B npexnenax
CTPEJTIOYHBIX YJIMII, BRITSKHBIX ITyTel U KpailHUX COPTUPOBOUYHBIX MyTell — He MeHee 3,6 M U1 JTMHUH
BCEX KaTErOpHI.

14.6 Ha copTHpOBOYHBIX y4yacTKax CTaHOMHA (IIPM HAIMYUKM TOPOK M BBITSDKHBIX IyTeH
CIEIHMATHHOTO MPOodust) GaruTacTHRIN CIIOH ITyTel HaIBUTA U BBITSOHKHBIX ITyTEH MOJDKEH OBITH yITHpPEH
Ha IIUPUHY HE MeHee | M OT KOHIA IIMaJl ¢ KaXJOH CTOPOHBI HA MPOTSHKEHHH OT MECTa PacUenKu
BaroHOB JI0 Top0a rOpKH MM IO TOYKH OTPHIBAa BAaTOHOB OT COCTABA;



MIUPUHY 3EMIISTHOTO IIOJIOTHA B OTHX MECTax CJEAyeT YBEIMYHTh C TAKUM PAaCUYETOM, UYTOOBI
mupuHa 000uuHbI ObuTa HEe MeHee 0,5 M.
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OCH IIyTH
Pucynox 13.1— Ilonepeunsie npodnim HaCkINEH BOJU3U HPPUTALIMOHHBIX COOPYKEHUH



Taxoe ke ymuperrue 6a/ulacTHOTO CJI0sl, @ B COOTBETCTBHUH C 3THM U 3EMJITHOTO MOJOTHA CIIEAYET
MPOEKTUPOBATh y KPAaHUX IMyTeH NMPHEMOOTIPABOYHBIX MApKOB, CIEHHAIU3UPYEMBIX JUIS JOCMOTpa
TIOZIBMKHOTO COCTaBa M IMPOU3BOJICTBA OE30TIEIIOYHOTO PEMOHTA BarOHOB B TTOE3/1aX.

14.7 Ha crannusx, pa3bes3/iax 1 OOTOHHBIX ITYHKTaX B MpejeiaX KPUBBIX YYaCTKOB IJIaBHOTO IIyTH,
MMEIOIIETO BO3BBIIICHUE HAPYXHOTO PENbCa, IMPU PACIOIOKEHHH 3TOTO IyTH KpPaWHUM, MIUPHUHY
3eMJISTHOTO TTOJIOTHA C HAPY)KHOW CTOPOHBI KPHBOM CIIelyeT YBEIHMYNBATh HAa BEJIHYMHY, YKa3aHHYIO B
tabmuue 4.2 CHull 32-01-95, a Ha nByX- W MHOTOIYTHBIX YYacTKaX, KPOME TOTO, Ha BEIHYUHY
YIIHPEHNUH MEXIYIYTHI B KPUBBIX KaK MEXy IJIaBHBIMU, TaK 1 CTAHIIUOHHBIMHU ITyTSAMHU.

14.8 IlonepeyHoe oyepTaHHE BepXa 3eMJITHOTO IOJIOTHA CTAHIIMOHHBIX IUIOMAIOK B 3aBUCHMOCTH
OT YHCia MyTel M BHUJA TPYHTa 3eMIITHOIO TOJIOTHA CIIEyeT NMPOSKTHPOBATh ONHO- W JBYCKATHBIM.
[Ipn 3HAaYWTENBPHON IIMpPHHE IUIOMIAZKK JOMYCKaeTCs NPHMEHEHHE ITHI000pa3HOTO ITOTEPEIHOrO
npoduiIs ¢ COOPY)KEHHEM B MEXKAYNYTBAX C IMOHIKCHHBIMH OTMETKAMM 3aKpPBITBIX HPOTOJIBHBIX
BOJIOOTBOJIOB (JIOTKOB M ApeHaXkel) ¢ ykioHoM He MeHee 0,002, a mpu HEOOXOIMMOCTH C YCTPOHNCTBOM
TIOTIEPEYHBIX BHIITYCKOB U3 HUX JUIS OTBOJA BOJIBI 32 IPEJIEIIbl 3¢MIISTHOTO MOJIOTHA.

Ha npoMexyTOYHBIX CTaHIMSX BCEX THIIOB, a TaKKe Ha OOTOHHBIX IYHKTax M pa3be3jax
MIOTIEPEeYHOT0 THUIA OYEpTaHHs BepxXa CcJeqyeT INPOeKTHPOBaTh, KaK IPABWIO, C JIBYCKATHBIMHU
YKJIOHAMHM, HalpaBJICHHBIMH B pa3HbIe CTOPOHBI: Ha OAHOITYTHBIX JIMHHUSIX — OT OCH MEXIYMYyThs
CYIIECTBYIOILIETO TJIABHOTO M MPEAIOIaraeMoro BTOPOro INIaBHOTO ITyTeH, Ha JBYXITyTHBIX — OT OCH
MEXIYIYThsl MEX/y TIIaBHBIMH ITyTSIMH.

Ha pasbe3gax ¢ NpOJOJNBHBIM PACIOIOKEHHEM IPUEMOOTIPABOYHBIX IIyTell MOBEPXHOCTh
3eMJISTHOTO TIOJIOTHA CJIEyeT IUIAaHUPOBATh C IBYCKATHBIMU YKJIIOHAMH, HAallpaBJICHHBIMHU BHE IIPEJIENIOB
NaCCaKUPCKOH MIaTGopMbl B 00€ CTOPOHBI OT OCH MEXKIYMYTbsl TJIABHOTO M CMEXKHOrO ITyTeH, a B
npezenax maThopMel — OT 6OpTa IUTATHOPMEL.

[nomankn Uit pa3MenieHUs] JOKOMOTHBHOTO M BaroHHOTO XO3SIICTBa M Tpy30BOTO IBOpa
MPOEKTUPYIOTCS] OHO- U JBYCKaTHBIMH; YKJIOH CKaTa HEOOXOJMMO IPOECKTUPOBATH 110 HAIPaBJICHUIO
OT 3JaHMs BO BHEIIHIOIO CTOPOHY; NPH 3HAYMTENBHBIX II0 IIMPHHE IUIOMIAJKaX LeJIeco00pa3Ho
TIPUMEHATH MHI000pa3HBIN TPOQHITH.

[MTonepeunble TPO(UIN 3eMIITHOTO MOJIOTHA OTJENBHBIX MPUEMOOTIIPABOYHBIX U COPTHPOBOYHBIX
MapKOB MTPOEKTUPYIOTCS OHO-, IBYCKATHBIMH FJIH MIJIO00Pa3HBIMU (B 3aBUCHMOCTH OT YHCIIA ITyTEH).

ITpy mPOEKTUPOBAHMU HOBBIX IyTEH DPSJIOM C CYIIECTBYIOIIMMH (B TOM YHCJE MPU OTKPBITHU
HOBBIX pa3/IeJbHBIX IyHKTOB Ha CYIIECTBYIOUIMX JMHUSIX) BEPX 3EMIITHOTO IMOJOTHA HOBBIX ITyTel
CJIETyeT MIPOCKTHPOBATH C MOTIEPEYHBIM YKIOHOM OT OPOBKH CYIIECTBYIOLIHNX ITyTEH.

14.9 TloBepXHOCTH 3eMJITHOTO IIOJIOTHA CIIeIyeT HpPHUAABaTh IIONEPEYHBIH YKIOH B CTOPOHY
BOJIOOTBOJIOB B 3aBHCHMOCTH OT BHJa IPYHTa 3EMJITHOIO MOJOTHA, KIMMATHYECKUX 30H M 4YUCIa
MyTel, pacroyiaraeMbIX B ITpeZieax KaXIoro cKata, B COOTBETCTBUY ¢ Tabmuuei 14.1.

Tabmmna 14.1

I'pynT 3emisiHOro nosorHa | Knumarnueckue | MakcuMalibHOE YMCiO | YKIIOH Bepxa 3€MIISIHOIO
30HBI nyTel Ha OJJHOM CKaTe HOJIOTHA
JpeHupyrommuii 3acynutnBbie 10 u 6onee 0
Bce ocranbHble 10 0-0,01
Henpenupyrommuit 3acynumBsle 10—38 0,01
Bce ocranbHble 8—6 0,02

Ipumeuanus

1. K 3acyliiMBBIM OTHECEHBI 30HBI IIPU KOJIMYECTBE 0cagKoB A0 300 MMm.

2. B He3acymumBBIX pailoHaX Ui HEAPCHHUPYIOUINX TPYHTOB 3EMJITHOTO TIONOTHA B
00OCHOBaHHBIX TEXHUKO- 3KOHOMHYECKHMMH pacdyeTaMd CIOy4asx (C Y4eTOM HHKEHEPHO-
TEOJOTMYECKIX YCIIOBHIA) IOIyCKAeTCs YMEHbIIEHHE TonepedHoro ykimona mo 0,01 u yBennuenue
ero 100,03.

14.10 OrtnenpHBlE CTAaHIMOHHBIE IyTH, MAapKU W JPyrde YCTPOWCTBA CTaHIMM JOIMYyCKaeTcs
MPOEKTUPOBATH B Pa3HBIX ypOBHsX. IIpn 3TOM pasMepbl MEXTyITyTHH M PACCTOSIHUI MEXIy MapKaMu
clielyeT Ha3HadaTb C YYeTOM pasMelIeHMs B UX IIpelelax OTKOCOB 3€MJISHOrO IOJOTHA,
BOJIOOTBOJIHBIX YCTPOWCTB, a B Cilydae HEOOXOIMMOCTH — YCTPOHCTB M 00OpYyAOBaHUS JUIS 3aIIHUTHI
IyTel OT 3aHOCHMOCTH CHETOM U IIECKOM U JIPYTUX YCTPOMCTB.

14.11 BomooTBOIHBIE YCTPOHCTBA B MpENeNaX paszAelbHBIX IYHKTOB CJIEOyeT IPOEKTHPOBATH
corjacHo TpeboBaHMAM pasfena 17.



15 OCOBEHHOCTH MNPOEKTUPOBAHUA SEMJIAHOI'O IOJIOTHA,
BO3BOAUMOI'O B 3BSUMHEE BPEMSI

15.1 YyacTku, Ha KOTOPBIX 3eMJISIHOE TIOJIOTHO MOXKET COOPYIKAThCsl B 3MMHEE BpeMsi, HEOOX0IMMO
OTMEYATh Ha CTaJUU Pa3pabOTKH MPOCKTa M PabOUYero MpoeKTa M YTOYHATH MPH pa3paboTke padouecit
JIOKYMEHTAIIH.

15.2 Ha 3umHMIA Iepro 1eTIecoo0pa3Ho OTHOCUTH CICTYIOITIE PabOTHI:

— pa3paboTKy BBHIEMOK U KapbepOB B MECKaX, I'PABUWHO-TAJICYHBIX U CKAIbHBIX TPYHTaX, a TAKXKE
BO3BCJICHUC HACBINICH W3 YKa3aHHBIX TPYHTOB Ha OCHOBaHUSX, MPOYHOCTHBIC ¥ JedOpMaTHBHBIC
CBOMCTBa KOTOPHIX U3MEHSIOTCS HE3HAYNTEIBHO B PE3yIbTATE MX IMPOMEP3aHU H OTTAaNBAHMUS;

— pa3paboTKy B TVIMHHCTBIX IPYHTaX BBIEMOK TIIyOMHO# Oosiee 3 M ¢ MepeMelleHUueM rpyHTa B
HACHIIb, KaBaJbep WIN B OTBAI,

— YCTpPOWCTBO HACHIIEH Ha OONOTAX;

— YCTPOWCTBO MITOJICH M NTyOOKHX IPCHAXHBIX MTPOPE3CIA;

— YKpeIUIeHHE OTKOCOB HACHIICH PpEryIIIHOHHBIX COOPY)KEHHH M pycel peKk KaMeHHOH
HaOpPOCKOH, OCTOHHBIMH MaCCUBaMHU, IJIMTAMH | T.I1.

B TeueHue 3uMHEro BpeMeHH He CIeAyeT MpeayCcMaTpUBaTh:

— pa3paboTKy BEIEMOK B HECKAJIBbHBIX TPYHTAX IIIyOWHON 10 3 M;

— BO3BEJICHUE HACBHITICH U3 PE3EPBOB;

— IDTAHUPOBKY 3E€MIITHOTO TIOJIOTHA W3 TIMHUCTHIX TPYHTOB U IBLIEBATHIX TIECKOB;

— YCTPOWCTBO HErITyOOKHX KaHaB M pyced.

15.3 Jlns Hacelneid, BO3BOIUMBIX B 3UMHEE BpEMsl, AOMYCKACTCS MPUMEHSThH CICAYIOIIUE IPYHTHI
13 BBIEMOK WJIH KapbepOB:

—pa3pBIXJICHHBIC ~ CKalbHBIC  TPYHTHI  (HE3aBHCHUMO  OT  CTENCHH  BBIBETPHUBAHUA),
KpPYITHOOOJIOMOYHBIE, KPYITHOOOJIOMOYHBIE C TIECYaHBIM 3aIIOJTHUATEIIEM, MIECKH KPYITHBIC M CPETHHE, a
TaKKe ChIITydeMep3Jible MEJIKUE U MblJIeBaThie MECKU;

— JIOMyCKAIOTCA TaKKe TIMHHUCTBICE TPYHTHI, WMEIOMIME BIAXXHOCTH HE CBBIIIC TPAHUIIBI
packaTbIBaHUS.

I'muancteie nomytBepasie rpyHTH (0 < I < 0,25) paspeniaercst NPUMEHATh HPHU OTCYTCTBUH
TPYHTOB C MEHBIIIEH BIaXXHOCTBHIO.

Bepxuuii cnoii Hachllld TONIMHOM HE MeHee | M cledyeT OTChIIaTh TOJIBKO TalbIM U
CBIITyYEeMEP3TBIM JIPECHUPYIOIAM WA TalbIM TIUHUCTEIM TPYHTOM, HIIHM KPYITHOOOJIOMOYHBIM C
MeCYaHbIM 3aMOJTHUTETIEM.

J1st Hachlned 3a 3aJHUMU TPAHSIMU YCTOEB U JJISl KOHYCOB Y MOCTOB CJIEIYET NIPUMEHSTh TOJIBKO
TaJbld UM CHITyYEMEP3IIbIIA APEHUPYIOLIUI TPYHT.

Haceimu Ha moiiMe pek B mpenenax 3aTOIUICHUS! JOIMYCKAaeTcs BO3BOJIUTH B 3UMHEE BpeMs M3
CKaJbHBIX CJTa0OBBHIBETPUBAIONINXCA W BBIBETPUBAIOMIUXCS TPYHTOB, KPYHMHOOOJOMOYHEIX U
KPYMHOOOJOMOYHBIX C TI€CYaHbIM 3alOJIHUTEIEM, a TaKKe M3 IeCUaHblX, BKIIOYAs Tallble WU
ChIIly4eMep3Jible MEJIKHE U TbLJIEBATHIC MTECKHU.

15.4 BeicoTa HAachINEH, BO3BOJUMBIX B 3UMHEEC BpeMs W3 TJHHHUCTBIX TPYHTOB, HE JOJDKHA
TIPEBHIIATH 3HAYCHUH, IPUBEICHHBIX B Ta0mute 15.1.

Tabimma 15.1

Knumar paitona CpenneronoBas HaubonbImast BeICOTa HACHITTH
TeMIepaTypa W3 TIMHUCTHIX TPYHTOB, M
BO3ayXa, °C
CypoBsIit Hwxe -2 2,5
X0JI01HBIN Ot -2 no +1 35
YMepeHHbIH Ot +1 o +5 45
Tensiit Bonee +5 be3 orpannuennii
IIpumeuyanne — TemmepaTypy BO3[yXa CpPEOHIOIO 3a TOJ CIEAYET
npuHuMaTh no AaHHeIM CHull 2.01.01-82 «CrpoutenbHast KIMMaTOIOTUs
1 reo(U3MKa» WIK 110 JaHHBIM OFKalIel MEeTeOCTaHIINN.

15.5 Tlpu HeoOXOIUMOCTH BO3BEJICHUS] B 3MMHEE BPEMsi HACBHINEH WIIM CIIOEB MOIIHOCTBHIO OoJjiee
3HAYCHMI, YKa3aHHBIX B Tabmuie 15.1, cienyer mpeaycMaTpuBaTh HCIOJIB30BAHUE JPCHUPYIOIIMX
TPYHTOB, & IPU UX OTCYTCTBUU HEOOXOHMO:

B KA4CCTBC O61)€KTOB JJIs1 HpOl/ISBO[lCTBa pa60T B 3UMHEC BpeMH Ha3Ha4YaThb HACBIIIM Ha l'lpO'-lHOM



ocHoBaHmH(cM. 11. 4.23);

NpeAycMaTpUBaTh COOTBETCTBYIOIIUI 3aac Ha 0Ca Ky I'PYHTOB (II0 BBICOTE HACHIIH MJIM IIMPUHE
TIOBEPXY);

IperycMaTpUBAaTh YIOIOKEHHE OTKOCOB MM YCTPOICTBO OepM, Ha3HAYaEeMBbIX 110 PacUeTy;

MPOEKTUPOBATH 3AIUTHBIE CJION 110JI OCHOBHOH ILIOIIA/IKOM.

[IpoexTHpoBaTh BEPXHIOI YacTh HACHINN HA BHICOTY 1 M M3 TaJloro IpyHTa ¢ OTCHIIKOM 3TOrO CII0s
B TEIUIOE BpeMs T'0Jla U YIIOTHEHHEM JIO0 YCTAHOBJIEHHBIX HOPM (cM. 1. 4.12), a Ipu HE0OXOIUMOCTH
YKJIaJKW TyTH B 3UMHEE BPEMsSI — BEPXHIOIO 4acThb HACKHINU TOJIIMHOW HE MeHee | M BO3BOAWTH W3
JPEHUPYIOIIUX IPYHTOB.

15.6 ns Hacelrneidd, BO3BOAMMBIX B 3MMHEE BpPEMsi, B IPOCKTE MPOU3BOJICTBA paboT 3amac Ha
0CajIKy HeoOX0AMMO NpeIyCMaTpUBATh B pa3mepe:

5—6 % — npu IIMHUCTHIX TPYHTAX;

4—5 % — npu neckax, KPYIHOOOJIOMOYHBIX TPYHTaX C [IECYaHBIM M TJIMHUCTHIM 3alIOJHUTENEM H
JIETKOBBIBETPHBAIOIINXCSI.

Kpome TOro, JONMONHUTENBHO CIEAYeT YYHTHIBATH OCAIKy OCHOBAaHHH, BBI3BIBAEMYIO ITyYCHHEM
IIOBEPXHOCTHOTO CJIOSl TPYHTOB OCHOBAHHUSL.

15.7 [ins Hacelneid, BO3BOJMMBIX B 3MMHEE BpeMs, PEKOMEHIyeTcs IpeIyCMaTpHBaTh Kaphepbl
(BBIEMKH), TOJIIIMHA MEP3JIOrO CJIOSi B KOTOPBIX He mpeBblmaer 1/3 oOmieil BBICOTHI 32005, ¢ TeM
YTOOBI CO/IEPKAHNE TBEPIOMEP3JIOro TPyHTa B HACKIIK He mpeBbimano 30 % obmero oobema rpyHra,
YKJIaJbIBAEMOTO B HACHIIIb. TBEpAOMEP3NbIid IPYHT B HACBHIIM JIOJDKEH pa3MeNIaThCcsl paBHOMEPHO Oe3
KOHLIEHTPALIUK MEP3JIbIX KOMBEB B OTKOCHOW YaCTH.

PazpbixnieHne Mep3ioro rpyHTa J0DKHO 00eCcIieunBaTh IOydeHHe KOMBEB C pa3MepamMu He Goree
0,2 m.

15.8 B HeoOXOmMMBIX CIydasx CllefyeT IMpeAycMaTpUBaTh CIELHalbHbIe MEpPOIPUATUS IO
CHIDKEHUIO TJYyOWHBI TIpOMEp3aHusi B Kapbepax M BBIEMKax (TIpeJBapUTENbHOE DBIXJICHHE
MOBEPXHOCTHOTO CJIOS TPYHTA JIO €ro IpOMEp3aHus, HOKPHITHE ITOBEPXHOCTH TEIUION3OJIALHOHHBIMA
MaTtepuaiaMu 1 Jp.).

15.9 Hacpimu Ha 3aTOIUIAEMBIX MOMMax JOJDKHBI OBITH OTCHIIAHBI K Hadally IHOJIOBOIbS [0
OTMETKH, He MeHee yeM Ha 0,5 M mpeBbIIIaIONIeH YPOBEHb 0XKHJIAEMOTO 'OPHU30HTa BBICOKHUX BOJ C
y4eTOM BBICOTHI HAakaTa BOJHBI Ha OTKOC. I[IpM 3TOM JOKHBI OBITH TaKKe BBIIIOJHEHBI
MPEAYyCMOTPEHHBIE TPOSKTOM YKPETUICHHSI OTKOCOB.

16 PESEPBbI, KABAJIBEPbI, BAHKETbI

Pe3epBbl

16.1 Pe3epBsl, pa3MeriaeMble BIOJIb HACBINIEH, CIIEyeT MPOSKTHPOBATh B CIydasX HEMPHUTOJHOCTH
WJIM HEXBAaTKW ISl OTCHINIKM HACBIIEW TPYHTa W3 CMEXHBIX BBIEMOK M TEXHHKO-PKOHOMHYECKOH
HEIEIeCO00Pa3HOCTH MCIIONB30BAHMUS BHIEMOK-KaphEPOB HIIM TPAHCIIOPTHPOBAHUS IPYHTA U3 APYTUX
KapbepoB.

16.2 He nomyckaercsi pa3MeliaThb pe3epBbl B IpeAeiax pas[eibHbIX IYHKTOB C ITyTEBBIM
pa3BUTHEM, HACEJICHHBIX IMYHKTOB, B MECTaX pAacCIOJIOKCHHUS ITyTeBBIX 3JaHUH W Tepee3/ioB, Ha
ydJacTKax pa3BUTHA KapcTa, a TaKXke, Kak MPaBMWIO, HA MOoHMax pek. CMeXHbIe yJacTKH PE3E€pPBOB B
npezaenax OTAENbHBIX 3/JaHUH U IIepee3I0B ClieNyeT COSANHITh KaHaBaMH, JIOTKaAMHU MK TpyOamH.

16.3 PacnonoxeHne pe3epBOB OTHOCHUTENIBHO IPOEKTHPYEMOH HACBIIM CleqyeT Ha3HadaTh
coryacHO Tabmune 16.1 ¢ y4eToM IorepeyHoro ykiioHa Ha MECTHOCTH. PaccTosiHue Mexy BHEITHeH
OpOBKOIi pe3epBa M TPaHULICH ITOIIOCH OTBOJIA TOJDKHO OBITH HE MeHee 1 M.

16.4 Mexny IMOJOIIBOM OTKOCAa HACBITM M OpOBKOW pe3epBa HEOOXOIUMO OCTaBIATH OepMmy
IIMPUHONH HE MeHee 3 M. Y HachIlell BBICOTOM IO 2 M Ha CyXOM OCHOBAaHHMH IIHPHHY OepM
pasperaercst yMeHbIarth 0 1 m.

Co cropoHs!I Oyaymero BToporo mytu xene3nsix gopor [—III kareropuii mupuHy Oepm ciemgyer
Ha3Ha4aTh paBHOII 8,0 M.

Tab6muma 16.1

[Tonepeunslii ykinoH Pacnonoxenue pezepBoB
MECTHOCTH
ONTHUMAJIBHOE JIOIYCTHMOE
[omoxe 1:10 C nByx croporn  |C omHOI CTOPOHBI
Or 1:10 go 1:5 C HaropHoii |C 1ByX CTOpOH



CTOPOHBI
Kpyue 1:5 Pe3epBrl He|C  HaropHol  CTOpOHBI IO
MIPOCKTUPOBATh  |OTAEIBHBIM PEIICHHUSAM C PACYETOM

o0miell yCTOWYMBOCTH KOCOropa M

HACBIIK TOCJIE YCTPOKCTBA pe3epBa

bepmam ¢ HaropHod CTOpOHBI HEOOXOAMMO NpUAABATH monepedHsiid ykioH ot 0,02 mo 0,04 B
CTOPOHY pe3epBa 3a CUeT CPE3KH MM MPHUCHIIIKU TPyHTA (CM. pHCYHOK 7.3).

16.5 Pe3epBbl HE0OXOIMMO, KaK IIPAaBUIIO, BKIIIOYATH B OONIYIO CHCTEMY BOJZOOTBOAHBIX YCTPOMCTB,
OTpaXkJAlONINX 3€MJISTHOE MOJOTHO OT BO3JCHCTBHUS IMOBEPXHOCTHOW BOJBI, W NPEILyCMaTpPHBAThH
OTJENbHBIE BBIMYCKU BOJBI M3 PE3EPBOB B MOHMKEHHBIE MECTa MPHJIETaloleil MECTHOCTU COTIACHO
TpeboBaHMsM pazzaena 17.

16.6 3amkHyTBHle pe3epBbl 0€3 BOJOOTBOJOB JOIYCKAeTCs NPUMEHSATh Ha ydacTKax ¢
JIPEHUPYIOIINMH TPYHTaMH B paiiOHaX ¢ 3aCyHUIMBBIM KJIMMATOM (MCKIIOYasi pailoHbI MPOCaT0IHBIX
TPYHTOB) U B paliOHaxX PacHOJOKEHHUS MOJBIXKHBIX MECKOB. B MOJIBMKHBIX MECKaX pe3epBHI CIEIYyeT
MPOEKTUPOBATh TPEHMYIIECTBEHHO Y3KMMH M TIIyOOKMMH, HMX PEKOMEHIYyeTCs pa3MelaTh ¢
MIOJIBETPEHHOU CTOPOHBI.

®dopMa U pacHoNOKEHNE PE3EPBOB HE JOJLKHBI yXYALIATh YCIOBUS IIECKOIEPEHOCA.

16.7 JIlny pe3epBOB, BXOJSIIMX B OOIIyI0 CHCTEMY BOJOOTBOJHBIX YCTPOWCTB, HEOOXOANMO
NpUAaBaTh MONEPEYHBIH 1 POAOJILHBIN YKIOHEL. [lonepednsiii ykioH nomkeH ObTh He MeHee 0,02, a
npoponeHed — He MeHee 0,002. JlHo pesepBa mpu ero mmpuHe 10 10 M ciexyeT MpoeKTHPOBaTh
OJHOCKATHBIM C TMOMNEPEYHBIM YKIOHOM OT 3€MJITHOTO IIOJIOTHA, a Npu mupuHe Oonee 10M —
JBYCKaTHBIM, C YKJIOHOM OT KpaeB Pe3epBa K ero CepeiuHe.

HauGonpimii mpomobHbIA YKIOH pe3epBa ¢ HU30BOM CTOPOHBI HACHITU HE JIOJDKEH MPEBBINIATH
0,008, a nna nerkopasmbiBaeMblx IpyHToB — 0,005. YKIOH 1Ha pe3epBOB C HaropHOW CTOPOHBI
HAChINEH CJIeAyeT Ha3HaJaTh MO PacueTy B 3aBHCHMOCTH OT BHJA I'PYHTA, KOJIMYECTBA M CKOPOCTH
TCUCHUA BOJBI.

B cirygasx koraa 1o ycioBHsM pesbeda MECTHOCTH IPOIOJIBHBIA YKIIOH JTHAa pe3epBa MOIydaeTcs
Kpyde JOITyCKaeMOro MO pPa3MbIBAEMOCTH TPYHTa, PE3EPBBI CIIEAYeT MPOEKTUPOBATH OTIECIbHBIMU
yJacTKaMH C HanOOJIBIIUM JIOMYCTHMBIM YKJIOHOM JHAa. MeEXAy COCeIHHMH YYacTKaMHu pe3epBa
HEOOXONMO OCTaBJISATh IOJIOCHI HEHAPYIIEHHOTO TPYHTA IIMPUHONW HE MEHee 3 M M IpeaycMaTpUBaTh
B HHUX YCTPOMCTBO YKPEIUICHHBIX KaHaB C MepenajiaMu BhICOTOMH 10 0,5 M.

16.8 Pa3smepsl pe3epBOB ClieAyeT ONMpPENCIsITh UCXOIs U3 00beMa MOTPEOHOro rpyHTa M YKIIOHA,
HEOOXOMMOro /st 00eCHedYeHUs] CTOKa, C y4eTOM IapaMeTpoB HPUMEHSEMBIX ISl COOPYKEHHMs
HAachINEN MaIlIMH U MEXaHU3MOB M YCIIOBUH OXpaHbl OKPYXKAIOLIEH Cpebl.

ITpy HEBO3MOXHOCTH HMJIM HELENIecOO0pa3HOCTH yBEIMYECHUs TIyOHHBI pe3epBa, UCIIONb3yeMOro B
KayecTBe BOJOOTBOAA, A MPOIMYCKAa BOABI CIEXyeT MPOEKTHPOBATh BOJOOTBOJHYK) KaHaBY C
pa3MelIeHNEM €€ B TIOHWKEHHOM JacTH pe3epBa.

OTKOCHI Pe3epBOB CleAyeT MPOeKTUpOBaTh He kpyde 1:1,5. Ilepexoas! oT ofHON MIMPUHEI pe3epBa
K JIPYTOii ClIeAyeT Ha3HA4aTh 3a CYET OTKJIOHEHNUS TTOJICBOTO OTKOCA MO YIJIOM OKOJIo 15°.

16.9 Ha moiiMax pek 3akiajka pe3epBOB, KaK IMPAaBWUIIO, HE JIOMYCKaeTCs. B MCKIIIOYMTENBHBIX
CITy4asix YCTpPOHCTBO Pe3€pPBOB MPON3BOIUTCS 0 HHANBUAYAIHHOMY MPOEKTY, IPHYEM:

pacrooKeHHe Pe3ePBOB HEOOXOMMO YBS3bIBATh C PETYJIALIMOHHBIMHA COOPY)KEHHUSMHU;

paccTosiHIe MEXIy HIDKHUM KOHIIOM pe3epBa U ype30M MEKEHHBIX BOJ JOJDKHO OBITH He MeHee 10

OTMETKY JHA PE3EPBOB CIEAYET Ha3HAUaTh BBIIIE YPOBHS MEKEHHBIX BOJ;

JUTSL BBIITyCKa BOJBI U3 pe3epBa HEOOXOIMMO MPENyCMATPUBATh YCTPOMCTBO KaHABHI;

OepMBbl MEXIy OAOLIBOM HACKIIM ¥ OPOBKOH pe3epBa ciedyeT Ha3Ha4aTh He MeHee 4 M.

Co CTOpOHBI HACBINIU B PE3EPBAX CIEAYET OCTABIATH BBICTYIIBI B BUJIE TPABEPC U YKPEIUIATH OTKOC,
€CITH TIPH TIaBOJIKE BO3MOKHO T€YEHHE BOBI B0 PE3EPBa.

16.10 CocpenoToueHHbIE pE3epBBl — TPYHTOBBIE Kapbephbl, PacIoyiaraeMble B YAAJICHUH OT
HACBIIIM, ClIeqyeT IPOEKTUPOBaTh C COOMIOAEHHEM TPeOOBaHMH IO MAKCHMaJbHO BO3MOXKHOMY
COXpPaHEHHUIO OKpYKalolled cpelbl, B COOTBETCTBHUM C yKa3aHWsAMH paznena 22. Heobxommmo
MpeaycMaTpUBAaTh IIIAHUPOBKY OTKOCOB ITOCIIE BBIPAOOTKH Kaphepa C yIeTOM MOCJIEAYIOIeH MOCaaKN
JIEpEBbEB, HCIIOJIB30BaHM Kapbepa Mo/ BOJOEM WIIH JUIS JPYTUX HApOJAHOXO3SMCTBEHHBIX LIEIeH.

Pasmepbl u KOHGUTrypamust KapbepoB HA3HAYAIOTCS C YYETOM MOTPEOHOCTH B TPYHTE, €Tro
COCTOSHUSL M B COOTBETCTBHU C TPEOOBaHMSIMH TEXHUKH OE30IAaCHOCTH, a TaKXkKe C YY4eTOM HX
MOCTIETYIOLEr0 UCIOIb30BAHUS JJIS XO3SUCTBEHHBIX LIETIEH.



Kaanabepnbl

16.11 KaBanbepbl HEOOXOAMMO INpENyCMATPUBATh B CIydasX HENPHUIOAHOCTH WM TEXHUKO-
9KOHOMHYECKOH HEIeNeco00pa3HOCTH HCIIOIb30BaHMs TPyHTa U3 BEIEMKH ISl HACKINEH, a TakxKe MpH
OTCYTCTBUH B HETIOCPEICTBEHHOM OIM30CTH OT BBHIEMKH MOHMKEHHBIX MECT penbeda, KOTOpbIe MOTYT
OBITH MCIIOJIB30BaHbI JJIsI pa3MelleHHsT HEMPUTOTHOTO WITH U3JUIIHEro rpyHTa. [Ipy npoekTupoBaHuK
KaBalIbepOB CJEAyeT YYUTHIBATH TAaKXKEe HEOOXOTUMOCTH COONIOMIEHUS TPeOOBAaHUI MO MaKCHMAaJIbHO
BO3MOXKHOMY COXPAaHEHHUIO OKpYXKAalOIIed Cpeasl B COOTBETCTBHHM C YKa3aHUSAMH pasfena 22,
IpeaycMaTpUBATh CPE3Ky PACTHTEILHOTO CIIOS € TUIOMIAH, 3aHUMAeMOH KaBAILEPOM.

Pa3memenne rpyHTa B KaBaibepax HE JOMYCKaeTCs:

Ha TCPPUTOPHU CTAHIMOHHBIX IJIOMIAA0K, HACCJICHHBIX ITYHKTOB U IMTPOMbBIIIJICHHBIX npeunpnmnﬁ;

B MECTax, I'/le KaBaJbepbl MOT'YT CIIOCOOCTBOBATH CHEXKHBIM MM TECYaHBIM 3aHOCAM ITyTH, B TOM
YHUCIIE BAOJIb MEITKUX BEIEMOK;

C HaropHOW CTOPOHBI TIOTYBBIEMOK;

B TeX CIydYasx, KOTJIa Harpys3ka OT KaBaJbepa MOXKET BBI3BaTh HapyIICHHE OOIIEH YCTOMYMBOCTH
OTKOCOB BBIEMKH.

16.12 KaBambepsl cieyeT MPOSKTHPOBATh B COOTBETCTBUM C PHCYHKOM 16.1 u pasmemarth B
3aBHCUMOCTH OT IONEPEYHOr0 YKJIOHa MECTHOCTH (Tabmuua 16.2), ¢ yd4eToMm YCIOBHIl 3aHOCHMOCTH
CHETOM WITM TIECKOM, a TaKKe CBOMCTB M COCTOSIHHUS TPYHTa IMPOPE3aeMOil BBIEMKH U IOJUICHKAIIETO
YKJIaJIKE B KaBaJlbep.

Tabmuma 16.2

TTonepeuHslil yKkiIoH PacnonoxeHue kaBabepoB
ONTHUMAJIbHOE JOIYCTUMOE
Ionoxe 1:5 C 1ByXx cTOpOH C onHOI CTOPOHBI
Ot 1:5 mo 1:3 C HU30BOH CTOPOHBI C  BepxoBOM  CTOPOHBI  C
NPOBEPKOH  pacueToM  OOIIei
YCTOWYHMBOCTH COOPYKEHUS

Kpyue 1:3 Heo6xonuMo ycTaHaBIMBaTH C YYETOM MECTHBIX YCIOBHUIl U C
ITPOBEPKO pacuyeToM o0IIel YCTOWYMBOCTH COOPY>KEHHUS

16.13 Pa3mepsl KaBambepoB (WX BBICOTa W IIMPUHA TOHHU3Y) OMPEACTSIOT B 3aBHCHMOCTH OT
o0beMa OTCHIIIaEMOT0 B HHUX TPYyHTa, [IapaMETPOB IPUMEHAEMBIX MAllMH M MEXaHH3MOB, YCIOBHH
OXpaHBl OKpYXarolied cpeabl W (PU3NKO-MEXaHWYECKUX XapaKTEPHUCTHK OTCHIAeMOT0 TpPYyHTA.
OTKOCHI KaBaJbepoOB CJIEAyeT IPOEKTHPOBATH C 3aJOKeHHeM He Kpyde 1:1,5; Bepxy KaBalbepoB
MPUJAIOT MOoNepeyuHblid ykioH He MeHee 0,02 B MosIeByI0 CTOPOHY.

KaBasbepbl ¢ HU30BOH CTOPOHBI BBIEMKH JOJDKHBI IMETh Pa3phIBBI ITUPUHON He MeHee 3 M uepe3
Kkaxasle 50 M U B TIOHMXKEHHBIX MecTax. Ilmomazke Mexay OpoBKON BBIEMKH M OTKOCOM KaBasbepa
NpUAaeTcs YKIOH B CTOPOHY Pa3phIBOB.

16.14 PaccrosiHMe OT MOZOIIBHI KaBajibepa A0 OPOBKM OTKOCA MPOEKTHPYEMOH BBIEMKH, a Ha
ydJacTKax ycTpoicTBa B OnrkalIIed IepcrieKTHBE BTOPOTO MyTH — 0 OPOBKM OTKOCA BBIEMKHU IS
Oynmymiero myTd JODKHO ObITh He MeHee 5 M. Ha ydacTkax ¢ IJIMHHCTBIMHU IEpEyBIIaKHEHHBIMU
TpyHTaMH, B TOM 4YHCJE NPU HAIMYHM BEPXOBOJKH, ITO PACCTOSHHUE MAOJDKHO OBITH HE MeEHee
(5+H)=10m, rme H— BbIcOTa OTKOCA MTPOEKTHUPYEMOM BBHIEMKH.

16.15 B mpenenax IOJyBBIEMOK, a TaKKe pas3/elbHBIX ITYHKTOB, Pa3MEIICHHBIX Ha KPYTBIX
KOCOropax, JUIIHAKA WIN HENPUTOAHBIA AJI1 HACBINIEH TPYHT CIEAYET pa3MeliaTh ¢ HU30BOW CTOPOHBI
MOJIOTHA, TPUYEM BEPX OTCHINKKA HEOOXOIMMO IMPOEKTHPOBATH HM)KE OPOBKM 3eMJISIHOTO IOJIOTHA HE
MeHee gem Ha 0,5 M, ¢ monepednbM ykiioHOM 0,02— 0,04 oT moJOTHA ¢ MPOBEPKON YCTOWIHMBOCTH
MyTH.

16.16 B paifoHaX MNOABM)XHBIX IIECKOB Ha CHJIBHO 3aHOCHMBIX YdYacTKax KaBaJlbepbl HE
yCTpauBaloT;

JMITHAN TPYHT U3 BBIEMOK CIIEyeT pa3MeIlaTh CIOEM TOJIIMHOM 70 1 M 3a mpexpenamu oTkoca ¢
MOJBETPEHHOI CTOPOHBI U HEMEJICHHO YKPEIUIITh €ro MOBEPXHOCTh. B mpezenax Mano3aHOCHMBIX
Y4aCTKOB KaBaJIbephl CJICIyeT NPOEKTUPOBAThH COINIAaCHO TpeboBaHusM mi. 16.11—16.15 HacTosmero
paszena, pacrionarasi UX ¢ IIOJABETPEHHONW CTOPOHBI.

16.17 Ecnu B pa3zmene mpoekta oxpaHsl okpyxatomieit cpensl (OOC) ycTpoicTBO KaBanbepoB HE
IPEeIyCMOTPEHO, KaK 3alIUTHOE MEPONPHATHE HEOOXOAUMO IPOU3BOAUTH OTCHINKY FPYHTOB CIOSMHU



g0 | M M mIaHUPOBKY KaxXAoro ciost OymbrosepoM. llocnme 3aBepmieHHs OTCHIIKH ITOBEPXHOCTH
KaBaJIbepOB CIIEyeT YKPEIJIATh TI0CEBOM MHOTOJIETHUX TPaB.
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1 — naropHas kaHaBa; 2 — KaBalibep; 3 — 3a0aHKeTHAs KaHaBa; 4 — OaHKET; 5 — OTKOC BBIEMKH
Pucynok 16.1 — Cxema pa3MenieHust 0aHKETOB, KaBaJIbepOB, 3a0aHKETHBIX M HATOPHBIX KaHAB



BankeTnl

16.18 bankersl W 3a0aHKETHBIC KaHABBI HEOOXOAWMBI IS OTBOJA ITOBEPXHOCTHOH BOIBI C
TUTOIIAN MEXKAY HarOPHBIM OTKOCOM BBIEMKH M IIOJIOIIBOI KaBajbhepa U 3alIUTHl OTKOCOB BHIEMOK OT
pa3MEbIBa.

BankeTs! 11 3a0aHKETHBIE KaHABHI CIEAYET MPOSKTUPOBATH TPEYTOIbHOH (POPMBI B COOTBETCTBUU C
pucynkoM-16.1. OHu 00pa3yroTCs MyTeM IUIAaHUPOBAHUS IOBEPXHOCTH IIOJIOCHI MEXKIY OpOBKOI
OTKOCa BBIEMKH W TIOOIIBOM KaBajbepa C MPOAONBHBIM yKiIoHOM He MeHee 0,005 W momepedHbIM
YKIIOHOM B CcTOpoHy kaBaibepa 0,02—0,04. Ilpym Hanu4Mu MECTHBIX TOHIKCHUI HEO0O0XOIUMO
MpeycCMaTpUBaTh OPTaHN30BAHHKINA BEITTYCK BOJIBI U3 3a0aHKETHOM KaHABHI 110 OTKOCY B KIOBET.

B mpenenax momorux KOCOrOpoB, a TakkKe Y HETTyOOKHX BBIEMOK, KOT[Ia YCTPOWCTBO OaHKETOB H
3a0aHKETHBIX KaHAB HEIEIeCO00pa3HO, MPOCKTOM HEOOXOIMMO IPEeIyCMATPUBATh ILIAHHUPOBKY
MOBEPXHOCTH KOCOTOpa Ha IOJIOCE IIMPHHON OKOJIO 3 M, MpHICraromieid K OpOBKE BEICMKH, C
MpUJAHHEM MTOBEPXHOCTH IMOMEPEYHOT0 yKIOHA K BbleMke He MeHee 0,02 W yKpemieHHe ee MOCEBOM
Tpas.

16.19 bankethl ¢ 3a0aHKETHBIMHM KaHaBaMU HE CIIElyeT MPOEKTHPOBATh HA KOCOrOpax KPYyTU3HOM
1:5 u Oomee, a TaKKe Y BBIEMOK B JICCCOBBIX M CKaJbHBIX TPYHTAaX.

BonootBogHbIe yCTpOHCTBA B 3THUX CiIydasXx HEOOXOOUMO MPOEKTHPOBATH HHIUBHUAYAIHHO C
YYETOM MECTHBIX YCIIOBHIA.

17 YCTPOMCTBA JJIsSI OTBOJIA IOBEPXHOCTHBIX M TPYHTOBBIX BO/J]

O061mme moJ1oKeHus

17.1 B mpenenax MeperoHOB W Pa3JCIbHBIX MYHKTOB CIEAYET MPOCKTHPOBATh YCTPOWCTBA IS
0TBOJIa OT 3eMJISIHOTO TOJIOTHA MOBEPXHOCTHBIX BOJ M (B HEOOXOJMMBIX CITydasiX) Ui MOHWKCHHS
YPOBHSI TPYHTOBBIX BOA. [Ipu coOTBEeTCTBYIOIIEM 00OCHOBAaHMH BOJOOTBOJIbI MOTYT HE YCTPauBaThCs
HA YJ4acTKaxX paclpOCTPAHCHHUS MECKOB B PaliOHAX C 3aCYILIHNBBIM KIMMATOM.

17.2 OTBOJ MOBEPXHOCTHBIX BOJ CIICAYET MPEIyCMaTPUBATh:

OT HACHINICH — KaHaBaMU (TPOJOJIBHBEIMHU W TIOMEPEYHBIMU BOIOOTBOJHBIMH, OCYITHUTEIHHBIMHE)
WK pe3epBaMi;

OT OTKOCOB BBICMOK U IOJTyBBIEMOK —KaHaBaMH (HATOPHBIMH U 3a0aHKCTHBIMH);

OT OCHOBHO# TUTOIIAIKK 3€MJITHOTO MOJIOTHA B BHIEMKAX U MOJYBBIEMKAX M C OTKOCOB BBIEMOK —
KIOBETaMH, JIOTKAMH, KIOBET-TPAHIICSIMH W TPAHIICSIMH, KIOBETaMH M JIOTKAMH B KOMOHWHAIIMH C
JIPEHAKaMH MEJIKOTO 3aJI0KCHIS.

[ToBepxXHOCTHBIE BOABI HEOOXOAMMO OTBOIUTH K OJMKailllieMy BOIOMPOIYCKHOMY COOPYKEHHUIO
WIHA B CTOPOHY OT 3€MJITHOTO TOJIOTHA B MIOHIYKCHHBIC MECTa pelibeda.

C HaropHO# CTOPOHBI MOJIOTHA JOJDKCH OBITH MPEAYCMOTPEH CILIONTHOM IMPOIOIBHEIN BOZOOTBOJ
OT KaXXIOT0 MepecekaeMoro J0poroil Boiopasena 10 BOJONPOIYCKHOIO COOPYKEHHUS WK JI0 MECTa,
OT KOTOPOT'O BO3MOJKEH IOTICPEYHBIA OTBO BOJBI B CTOPOHY OT 3¢MJITHOTO TTOJIOTHA.

ComnpsbkeHHsT BOJOOTBO/IA C PYCJIIOM BOJOTOKOB CJEAYET IPOCKTUPOBATh C BBIMOIHEHUEM
CIEIYIONINX TPEOOBAHUIN: B MECTE COMNPSIKCHHS KaHABY HAIPABIATH MO TEUCHHIO BOJOTOKA (Yroj
MEXIy OCSIMH y KaHABEI M BOJIOTOKA Ha3Ha4aTh He Ooiee 45°);

M3MEHEHHS HAMpPABIICHNUsI KaHAB MPOCKTUPOBATH IJIABHBIMU 110 KPUBOM pajinycoM He MeHee 10M.

17.3 TlomepedHoe ceveHHE BOJOOTBOAHBIX YCTPOMCTB ClieMyeT HAa3HA4YaTh MO PACUCTHBIM
pacxomaM BOJBI, YCTaHABIMBAEMBIM C BEPOSTHOCTBIO MPCBBIIICHUS IO HOPMaM, YKa3aHHBIM B
tabmure 17.1.

bpoBka BOJOOTBOJOB JIOKHA BO3BBILIATHCS HAJ YPOBHEM BOJbI, COOTBETCTBYIOLIMM PAaCXOIy
YKa3aHHOW BEPOSTHOCTH IMPEBHIIICHUS, HE MeHee ueM Ha 0,2 M.

Tabmmna 17.1

BeposiTHOCTB PEBBINICHNUS] PACUETHBIX PacXomoB, %o, AT
Kareropus nunuit KIOBETOB, HAarOPHBIX MIPOJOJIBHBIX (Y HACKIIIECH) 1
KaHaB ¥ BOJIOCOPOCOB | MONEpPEYHBIX BOJOOTBOJHBIX KAaHAB

CKOpOCTHBIE,
ocoborpyzo-
HaINpsHKEHHbIC
1—I1I 1
1
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17.4 HanbompIuii IpOJONBHEIA YKIOH BOJOOTBOAHEIX YCTPOUCTB CIEIyeT Ha3HAYATh 110 PacueTy
B 3aBHCHMOCTH OT pacxoja BOJBI, BHAA TPYHTa, THUMA YKPEIUIEHHS OTKOCOB U JHA KaHAaBBl U
JIOITyCKaEMBIX CKOPOCTEH TE€YEHUS 1Mo pa3MbIBY. ECIM ycTaHOBIICHHBIH O pacdeTy YKIIOH BOJOOTBO/IA
MEHBIIIE ECTECTBEHHOTO VYKJIOHa MECTHOCTH, TO HEOOXOIWMO MpeaycCMaTpUBaTh YCTPOMCTBO
MEPEernasioB, a MPHU OOJIBIINX PACX0JaX — OBICTPOTOKOB, X BOJOOOMHBIX KOJOAIEB. Bee BOMOOTBOTHBIE
YCTPOWCTBA HAa YYacTKaX CO CIOXHBIMH WH)KCHEPHO-TCOJIOTHYCCKIMH YCIOBUSIMH MPOCKTHPYIOTCS
WH/IUBUIYAIbHO.

17.5 Ha HeBBICOKHX BOJOpa3leNax JBYX CMEKHBIX 0acceifHOB, Ha MOJOCE IIMHOW HE MEHee 5 M,
YCTPOWCTBO PE3CPBOB M KaHAB HE JOMYCKACTCS, €CIIU BBIMYCK BOJBI OYIET OCYIIECTBJICH B Pa3HbBIC
BOJIONIPOITYCKHBIE COOpY)KEHHS. B HE0OXOAMMBIX CIy4asx Ha TaKUX BOJAOpAa3leiax CIeayeT
MpeaycMaTpUBaTh YCTPOHCTBO pa3felUTEIbHON AaMOBl IIMPWHOW IMOBEpXy HE MeHee 3 M C
3aJI0KCHHEM OTKOCOB HE Kpyue 1:2, ¢ BO3BBINICHHEM €€ Bepxa Haj PacucTHBIM YPOBHEM BOJBI HE
menee 0,25 M.

B OTACJIIBHBIX cnyqaﬂx pu  TEXHUKO-DKOHOMHNYECKOM O6OCHOB3.HI/II/I llOl'lyCKaeTCﬂ IIPOITYCK
pacxoJ0B BOJBI ¢ ABYX OacceliHOB M OoJiee B 0JTHO HCKYCCTBEHHOE COOPYKEHHE.

17.6 BonooTBoJHBIE YCTpOWCTBAa pa3MEIIAIOTCS B MOJOCE OTBOAA TaK, YTOOBI PacCcTOSHUE OT
HapyXHOH OPOBKH OTKOCA BOJOOTBOAHOTO YCTPOMCTBA IO TPAHMIIBI MTOJIOCH! OTBOA OBUTO HEe MeHee |
M.

17.7 BomooTBOIHBIE YCTPOICTBa B MECTax BBIXOJAa MX HA CKJIOHBI BOJAOTOKOB, OBPAaroB W HU3WH
HEOOXOIUMO OTBOJUTH B CTOPOHY OT 3E€MJISHOTO IOJIOTHA, MPEIyCMATPUBATh UX YKPCIUICHUC HITH
pacImpeHne pycell ¢ COOTBETCTBYIOIINM YITOJIOKEHHEM OTKOCOB, B HEOOXOAUMBIX CITydasX MPUMEHSS
WH/IUBUyaTbHbBIC PEIICHHS.

17.8 Tlpu sIBHO BBIPaXXCHHOM TOMEPEYHOM IO OTHOIICHHIO K 3EMIITHOMY TIOJIOTHY YKJIOHE
MectHOCTH (0,04 1 Kpyde) BOJOOTBOJHBIE COOPYKEHHsI CIEAyeT MPOSKTUPOBATH TOJIBKO C BEPXOBOM
CTOPOHBL.

BoaooTBOHBIE KAHABBI

17.9 TIpononbHBIE BOIOOTBOIHBIE KaHABBI MPEAYCMATPUBAIOTCS C HArOPHOIM CTOPOHBI y HAcChINeH
(JTr000¥ BBICOTHI) TIPH OTCYTCTBHHU pe3epBoB. Ha MecTHOCTH ¢ monepedHbIM ykiIoHoM MeHee 0,04 mpu
BbICOTE HachIel MeHee 2,0 M U Ha y4acTKaX ¢ NEPEMEHHOH CTOPOHHOCTHIO MOMEPEYHOro YKIOHA, a
TaKkkKe Ha 0O0JIOTax BOJOOTBOIHBIC KAaHABHI CJICAYCT MPOCKTUPOBATH C OOEHX CTOPOH 3EMJITHOTO
MOJIOTHA.

17.10 I'myOuHA POIOTBHBIX BOJIOOTBOIHBIX KaHAB U IIMPUHA UX IO JHY ONPEACITIIOTCS PACICTOM,
HO JOJDKHBI ObITH HEe MeHee 0,6 M, a Ha 00JI0Tax cOOTBETCTBEHHO He MeHee 0,8 M. 3amokeHne OTKOCOB
KaHaB MpUHUMaeTcs He kpyue 1:1,5.

IIpn mepecedeHNr MECTHBIX MOHMXECHUH IOIMyCKaeTCs yMEHBIATh TMyOmHY KaHaB 70 0,2 M ¢
YCTPOMCTBOM CO CTOPOHBI HACKHIKM OEpPMbI IIUPUHOI MOBEpXy HE MEHee 3 M U BO3BBIIICHHEM e
OpOBKHM HaJl pacueTHBIM YpPOBHEM BOJbI HE MeHee (0,25 M M MOMepeyHbIM YKIOHOM BepXa OCpMBI OT
Haceinu paBHbiM 0,02—0,04.

17.11 TIpomombHEIH YKIOH BOJOOTBOJHBIX KaHAB NOJDKEH OBITh He MeHee 0,003.

Ha Oonorax, peuHbIX MoiMax W B JPYrHX CIy4asX MaJoro €CTECTBEHHOTO YKJIOHA MECTHOCTH
MPOAOJIEHBIA YKIIOH BOJAOOTBOJHBIX KaHAB JOMycKaeTcst yMeHbmath 10 0,002, a B UCKITFOUYUATEIEHBIX
ciygasix — 10 0,001, ecnu pacyeToM ycTaHOBIICHO, YTO MIPH 3aIIOTHEHUH KaHAB Ha TOJHBIN IpOQITh
00eCTeunBaeTCs CKOPOCTh TEUCHUS, HCKITIOYAOIIAs 3aUIMBaHNUE.

17.12 PaccrosiHue Mexay MHOAOIIBOW OTKOCOB HACHINEl W BHYTpPeHHEW OpOBKOW MPOAOIBHBIX
BOJIOOTBOJIHBIX KaHAB CIICAyeT NMPUHUMAThL HE MEHee 3 M, a CO CTOPOHBI pa3MeEIICHUs OymyIero
BTOPOr0 MyTH — HE MEHee 8 M.

[ToBepXHOCTH MEXIy HACBINbBIO M KAHABOW IPHUJIAETCS IIONEPEYHbIH YKJIOH B CTOPOHY KaHaBBbI OT
0,02 mo 0,04.

17.13 TlomepeuyHble KaHABHI CIIEAYeT MPOCKTUPOBATH B PABHUHHOW MECTHOCTH B CIIydasx, KOrma
3aTPyJHEH CTOK BOJbI 1O IMPOJOJIbHBIM BOJOOTBOJHBIM KaHABaM HIIH TPeOyeTcs OTBOI BOABI U3
MECTHBIX OHIKEHUH Y 3eMJISTHOTO MTOJIOTHA.

HaropHble kanaBbI

17.14 HaropHble KaHaBHI Y BBIEMOK YCTPAaMBAIOTCS IPH IOINEPEYHOM YKIOHE MECTHOCTH Kpyde
0,04 nums ¢ BepXoBOW CTOPOHBI, a MPH MEHBIIIEM YKJIOHE — C ABYX CTOPOH.

17.15 llupuHa 1HA HATOPHBIX KaHAB W TIIyOMHA WX MOJDKHBI OTMPEACTITHCA PAcueTOM M OBITH HE



meHee 0,6 M. 3amokeHHE OTKOCOB JTHX KaHaB JODKHO ObITe He Kpyue 1:1,5. TpeGoanus,
NpeABSBISIEMblE K  TNPOAOJILHOMY YKJIOHY HAaropHbIX KaHaB, aHAJOTMYHbI TpeOOBaHUSIM,
MPEIBSIBISIEMBIM K BOJIOOTBOTHBIM KaHaBaM (cM. 1. 17.10).

17.16 Ha mecTHOCTH C OONBIION KPYTH3HOH CKJIOHA BIONb IYTH, II€ TIPU MPOEKTHPOBAHUU
MPUXOIUTCS TPeAyCMaTPUBATh Iiepenabl, ObICTPOTOKH U BOJOOOMHBIE KONMOAMHE! (cM. 1. 17.4) B BHIE
WCKJIIOYEHUSI JIOMYCKAETCsl TAKXKe CTYIIEHYATOe pa3MelIeHUe OTIEIbHBIX YYaCTKOB HArOPHOM KaHaBBI
Ha Kocorope. IIpm 3TOM Hayaysl0o y4JacTKa KaHaBBI, paclojaracMoro HWXXE, CIEAYET pa3MeIlaTh C
HEKOTOPbIM IEPEKPBITHEM BBIXOJA Ha KOCOTOp BBILIEPACIIONATacéMOro ydacTKa KaHaBbl. Pazmep
MEPEKPHITUS U TUI YKPEIUIEHHsI CKJIIOHA B MECTaX BBIXOZA OTJCNIBHBIX YYAaCTKOB KaHaBbl HEOOXOANMO
Ha3Ha4yaTh C yYCTOM MECTHBIX YCJIOBHH, PACXOAOB U CKOPOCTH JABUKECHHS BOJIBL.

17.17 MuHNMaJbHOE pPAcCTOSHHE MEXAYy BHYTpEHHEH OpOBKOII HaropHoil kaHaBbl M OpOBKOH
OTKOCa BBIEMKHU JIOJDKHO OBITH HE MEHEE 5 M, a CO CTOPOHBI pa3MeIeHHsl OyAyIIero BTOPOro MyTH —
He MeHee 9 M. PaccTosiHMe MexIy MOIOIIBOW IOJIEBOTO OTKOCA KaBallbepa M BHYTPEHHEH OpOBKOU
OTKOCAa HaropHoM KaHaBbl INPUHMMAETCS B mpeAenax oT 1 10 5 M B 3aBUCHMOCTH OT YCIIOBUH
CHET03aHOCUMOCTH M (DPUIIbTPAIIMOHHBIX CBOWCTB IPYHTA.

17.18 Ilpu npOEKTHPOBAHMH CKAaJBHBIX BBHIEMOK M IOIYBBIEMOK, ITPOPE3AIOIINX KOCOTOPHI Kpyde
1:3, HaropHbIe KaHaBbl HE YCTPAUBAIOTCS, HO KIOBETHI MIIM KIOBET-TPAHILEH ITPOBEPSIOTCS HA MPOITYCK
MTOCTYIAFOIIETO CO CKJIOHA PACYETHOT'O PacxXoia BOJIBI.

Ha Gonee moiorux CKIOHaX JOIYCKAeTCsl YCTPOMCTBO HArOPHBIX KaHAB C OTKOCAMU C HAarOpHOM
CTOpOHHI Kpyue 1:1,5.

KioBeTsl n 10TKH

17.19 KroBethl ciienyeT pazMmeniath ¢ 00euX CTOPOH OCHOBHOMW IUIOLIAJKH 3€MJISIHOTO MOJIOTHA B
BbIeMKaX. JlomyckaeTcsi IpoeKTHPOBaTh BEIEMKH 0€3 KIOBETOB:

— B JIPCHUPYIOIIUX TPYHTAX, a TAKXKE B IIECKAaX MEJIKMX, B pallOHax ¢ 3aCyIIJIMBBIM KIMMaTOM, T1E
MMPOUCXOAUT IMOJTHOC BIIUTHIBAHUE U UCIIAPCHUEC aTMOCd)epHI)IX 0CaJIKOB,

— B cJ1a00BBIBETPUBAIOIINXCS CKAIBHBIX TPYHTAX, I'ie JUI1 cOOpa U 0TBOA MOBEPXHOCTHOM BOBI,
MOCTYMAOUIEH B BBIEMKY C OTKOCOB M OCHOBHOM IJIOINAAKH, a TAKKE JUIA OTPaxIeHMs OayuiacTHOH
NPU3MBI NIPEIYCMOTPEHA BBIKIAJKa M3 KaMHs WM OETOHHBIX OOPIIOPHBIX OJIOKOB BIOJIb OCHOBHOW
TJIOMIA KU TIOJIOTHA KeJe3HBIX Jopor (cM. pucyHok 10.9);

— B CKJIBHBIX IPYHTaX, IPU MPOEKTUPOBAHNUHU BBIEMOK € TpaHIIesMHU (cM. pucyHoK 10.10).

17.20 KroBeTbl, KaK MpaBuUiIo, CICAYET MPOSKTUPOBATH Tpalelen jaibHoi (HOPMbI ¢ IIUPUHON 110
nay e menee 0,40 m, riryounoir — 0,6 M. KpyTH3Hy OTKOCOB KIOBETOB Clle/lyeT Ha3HauaTh C M0JIEBOM
CTOPOHBI, PAaBHOH KPYTH3HE OTKOCOB BBIEMKH IIPH OTCYTCTBMH 3aKIOBETHBIX MOJOK W 1:1,5 mpm mx
HaJIWYHH, a CO CTOPOHBI myTH — 1:1,5.

17.21 TIpomonbHBIA YKIIOH KIOBETOB CJIEAYeT MPUHHUMAThH PABHBIM YKJIOHY poduibHON OpoBku. B
BbIEMKaX, PacloJararlIiuxcs Ha FTOPU30HTAIBHBIX IJIOMIAIKAX U HA y9acTKax ¢ ykiioHoM MeHee 0,002,
YKIJIOH KIOBETOB JokeH ObiTh He MeHee 0,002. B Takmx cimydasx B TOYKax BOJOpa3zena TITyOHHY
KIOBETOB paspelaercsi yMeHbmaTh 10 0,2 M IpU COXpaHEHHM IIMPHUHBI KIOBETOB 110 JHY W IIUPUHBI
BBIEMKH Ha YPOBHE OPOBKH 3€MJISIHOTO TIOJIOTHA.

KroBeTam mpeaTOHHENBHBIX BBEIEMOK clemyeT mpuaaBaTh ykioH He menee 0,002 B cTropoHy OT
TOHHEJISL.

YxazaHHbIE TPeOOBaHUS K IPOAOJIEHOMY YKJIOHY JOJDKHBI BBIJCP)KUBATHCS M IIPU IPOSKTHPOBAHUH
BOZIOOTBOJIOB B BUJIE KIOBET-TPAHLIEN U TPaHILEH.

17.22 JIoTKu B BBEIEMKAX CJIeyeT IIPUMEHSTH B CIydasx:

— Korjga YBCIMYCHUC CCUCHHA KIOBETOB IPUBOAUT K 3HAYHUTCIbHOMY YBCIWYCHHIO O61)CMa
3eMJISTHBIX Pa0OT 110 YCTPOUCTBY BHIEMKH;

— Hanu4us cabbIX ¥ BOJAOHACHIIICHHBIX TPYHTOB, B KOTOPBIX YCTOWYMBOCTH OTKOCOB KIOBETOB HE
MOXET OBITH 00ecIIeueHa;

— CKaJIbHBIX TPYHTOB B IIEJSIX CHIDKEHHS 00BbeMa 3eMIISTHBIX PadoT, MpH pa3MEIleHHH TPacchl B
Ipezenax KpyToro Kocoropa;

— CTECHEHHBIX YCJOBHH, KOIZla HEBO3MOXXHO YCTPOMCTBO YINIyOJICHHBIX KIOBETOB HIIH
HOPMAJIBHOTO MX CEUYCHHS.

17.23 Wcnionb30BaHMEe KIOBETOB M JIOTKOB JUIS IIPOITYCKA BOZBI M3 HATOPHBIX M 3a0aHKETHHIX KaHaB,
a TaKkXKe U3 BOJOOTBOAHBIX KaHaB NMPHU OObEAMHEHUU UCKYCCTBEHHBIX BOJONPOITYCKHBIX COOPYKEHHUH
JIOITYCKAeTCs B UCKITIOYUTENIFHBIX CIIy4asX MPU COOTBETCTBYIOIIEM 000CHOBaHHH.

IIpy 3TOM MpPOEKT BBIEMKH HEOOXOOMMO pa3pabaThIBaTh C YYETOM MECTHBIX YCIIOBHUH,
npeaycMaTpuBas:



— yrayOJeHHe W YIIMPEHHE KIOBETOB JI0 CEYEHHs, IOCTATOYHOIO AJsI MPOITyCKa CyMMapHOIO
pacyeTHOro pacxojia BOJIbl BEPOSITHOCTHIO NPEBBINICHHs, yCTaHABINBaeMOii 1o Tabmuie 17.1;

— ycTpoicTBO OepM mupHHOHM He MeHee 3,0 M MEeKIy KIOBETOM U OCHOBHOM IIIOIIA KO,

— YKpEMJIEHUE JHA U OTKOCOB KIOBETOB B COOTBETCTBUHU C PACUETHBIMH INIyOMHON M CKOPOCTBIO
TEYEHUS BOJBL.

BoxooTBoaHbIe ycTpoiicTBa B mpejiejiax pa3aeIbHbIX NYHKTOB

17.24 BonooTBOAHBIC YCTPOIMCTBA Ha Pa3eNbHBIX ITyHKTAX JOJDKHBI 00€CIIeUunBaTh MOJHBIA M 1O
BO3MOXKHOCTH OBICTPBIH OTBOJ BOJBI C IOBEPXHOCTH 3€MJITHOTO IMOJOTHA W 0ayUIaCTHOW MPU3MBI, a
TaKke OTBOJI IIPOM3BOACTBEHHBIX BOJ OT AEHO, MACTEPCKUX, THAPABINYECKIX KPAHOB, CHETOTASIOK 1
JIpYTUX TPOU3BOJACTBEHHBIX 34aHUH U coopyxeHuil. Ilpu 3TOM 3arps3sHeHHas BoAa OT
MIPOM3BO/ICTBEHHBIX 3/IaHHUH JTOJDKHA OBITH MPOITYIIIEHA Yepe3 OYUCTHEBIE COOPYKEHHUSL.

17.25 TlonepeuHblii MOBEPXHOCTHBIA BOJOOTBOJI 00ECIIEUNBACTCSl TOCPEACTBOM MPHUIAHUSI BEPXY
3€MJITHOT'O TTOJIOTHA TIONEPEYHOTO YKIIOHA B CTOPOHY MPOJIOIBHOTO BOAOOTBOA.

17.26 [ns mpojonbHOTO BOZOOTBOA CJEAYeT NMPOEKTUPOBATH KaHABBI, JIOTKH WM JAPEHAXH,
pasMeliaemMble Ha MEXIYNYTbIX M II0 KpasM CTAHIMOHHOW IJIOMAAKH. B MecTax memexomHbIx
MEPEXOA0B U MPH MEPECEUCHUH TEPPUTOPHUNA, Ha KOTOPHIX NMPELyCMOTPEHO XOXKJEHHE TEXHUYECKOIO
NepcoHalIa, HEe0OXOANMO IPOESKTHPOBATH 3aKPBITHIC KAHABBI, JIOTKU M BOJIONIPOITYCKHBIE TPYOBI.

17.27 Ins oTBOJA BOMBI M3 MPOAOJBHBIX KaHAB M JIOTKOB B BOJOEMbI WJIM MOHIKEHHBIE MECTa 32
npenensl CTAaHIMOHHBIX IUIOIIAJOK HEOOXONMMO IpedycMaTpHUBaTh BOJOCTOKH (KOJUIGKTOPBI) C
OUUCTHBIMH COOPY>KEHHMSMH, IMPOEKTHUPYS HX, MO BO3MOXKHOCTH, KOPOTKMMH C MalbIM YHCIOM
MepeCceUeHU KEIE3HOAOPOKHBIX TyTEH.

17.28 MuHuManbHBIE pa3Mepbl CEYCHHH W IpYyrue IMapaMeTpsl BOJOOTBOAHBIX YCTPOWCTB W
BOJIOCTOKOB B TIpeneNax pasleibHBIX ITYHKTOB HEOOXOOMMO MPHUHHMATh COTJIACHO MOJOXKEHHAM
17.1—17.24.

YcTpoiicTBa 15151 0TBOJA TPYHTOBBIX BOJX

17.29 I'pyHTOBBIE BOABI, KOTOPBIE MOTYT HapyLIHTh IPOYHOCTH M YCTOWYHMBOCTH 3EMIITHOTO
MOJIOTHA, a TaKKe CTAaOWILHOCTh OCHOBHOW IUIOIIAAKH, JOJDKHBI OBITh OTBENEHBI OT HEro
JPEHaKHBIMH YCTPOHCTBAMH.

Tunel ycTpOMCTB Ul NOHIKEHMS, IepexBaTa M OTBOJA TPYHTOBBIX BOJA, HX pa3Mephl H
pacrojoXeHre HeoOXOAMMO IPOSKTHPOBaTh Ha OCHOBE JAHHBIX HHXEHEPHO-TEOJOTMYECKOro M
THIPOTEONIOTHYECKOro  o0CNeJOBaHUs, THAPABIMYECKOTO pacuera M TEXHHKO-OKOHOMHYECKOTO
CpaBHEHHs BO3MOXKHBIX BapUAHTOB B 3aBHCHMOCTH OT Pacxofa, XapakTepa W TIIyOHHBI 3aJieraHus
TPYHTOBBIX BOJ|, HaIUTACTOBAHWS M BHUJA I'PYHTOB, peibeda MECTHOCTH, PACIIONOKEHHUS W pa3MepoB
3eMJISTHOTO TTOJIOTHA.

17.30 TToHmkeHre TOPU30HTA TPYHTOBBIX BOJ (IIEpeXBaT) MOXKET OCYLIECTBISTHCS YIITyOJICHHBIMU
KaHaBaMH, JIOTKaMH, IPEHAXKaMH, B TOM YHCIIE MEJIKOTO 3aJI0KECHHS.

17.31 [IpeHaxku Mejkoro 3ayoxenus (rimyOunoi mo 2,0—2,5 M) UCHONB3YIOTCS AJISl YIIy4IICHUS
YCJIOBUI IPEHUPOBAHUS OAJUIACTHOW NMPHU3MBI U 3aLIUTHOTO CJIOSI HA TIEPEroHax M CTAHIMUSX, a TAKKe
cOopa 1 0TBOJIA BOJIBI M3 TIEPHOIUYECKH JICHCTBYIONINX BOJOHOCHBIX TOPU30HTOB THITA BEPXOBOJIKH B
OTKOCax BBIEMOK MIIM HX IIepexBaTa Ha TIyOHHe Ha KOCOropax.

17.32 B KOHCTPYKUUSIX JAPCHAXKEH MCHONB3YIOTCS KepaMHUYECKUE, acOECTOIIEMEHTHbIE, OCTOHHBIC,
nojuMepHbie TpyOsl ¥ TpyOodmibTpsl [32].

Jns mpenoTBpamieHust 3aWieHUS TPYObl BO3MOXKHO H3TOTOBJIEHHE Ha 3aBOJAaX 3aIlIUTHO-
¢unpTpytoliei 000JOYKM W3 CHHTETHYECKOro HETKaHoro marepuana. [Ipu ee orcyTcTBUHM TpyOBI
00epTHIBAIOT 3aIUTHO-PHIBTPYIOIIAM MAaTEPHAJIOM Ha CTPOUTLIONIAIKE.

[lpu OTCYTCTBHM 3aIMUTHO-(QUIBTPYIOMEH OOOJOYKH BOKPYT TPyO yCTpauBaeTcs IpPCHAKHBIH
¢unpTp M3 IMEeckoB M Menkoro meOHA. KpymHOCTh IpeHaXHOH 3acChIIKM M €€ KOHCTPYKIHSA
olnpenensoTes pacueroM [32].

17.33 [ns 3aceinku QuiabTpa ¢ TpyOOH M JpEHa)KHOH TpaHIIed MOTYT OBITh HCITOJIb30BAHBI
mebeHb M TecuaHo-TpaBuifHble OamracTHblie MaTepuanbl (mo ['OCT 7394), kpymHsle M cpemHen
KPYITHOCTH II€CKH, a TAKXKE YUCThIE MEJIKHE IIECKH C COJlep)KaHHeM JacTull pasmepom meHee 0,1 MM He
6osiee 10 % n umeromue koaddunmeHt ¢pusTpanuu ve mexee 1,0 M/cyT.

17.34 Vkion apeHaxka momkeH ObiTh He MeHee 0,003. Ilpu wcmonp30BaHUM MOJIMMEPHBIX TPYO
MaJjioro IuaMerpa pekoMeHayercs: yBennueHue ykioHa a0 0,005. Beixoasl IpeHaKHBIX COOPY>KEHUH
HO/JISKAT 3aIIUTE OT IPOMEP3aHHA.

17.35 KoHCTpyKLUSI JPEHAXKHBIX COOPYKEHHUH JOIKHA 00ECIeUYUBATH BO3MOXKHOCTh MPOYUCTKU



UX, VISl 4EeTO CIIeAyeT MPeayCMaTpUBaTh CMOTPOBBIE KOJOAIBI (M3 Kene300eTOHHBIX MITH MOJTUMEPHBIX
KOJIell).

[Ipu coopyxeHUH ApEeHa)Ked MENKOro 3aJI0KEHHS C HCIIOIb30BAHHUEM IOJIUMEPHBIX IPEHAKHBIX
TpyO HEOOXOIUMO YCTpauBaTh MPOMBIBOYHBIC KOJOJIBI M3 MOJIUMEPHBIX KoJjel yepe3 50—100 M mo
JUTMHE TPpyOOIpOBO/Aa U B MecTax nepenoma npopwisi. B Mectax moBopoTa u nepecedeHus TpyodaThix
JOpeHaXeH cleayeT nperycMaTpHBaTh CMOTPOBBIE KOJIOALBI U3 XKENe300€TOHHBIX KOJIeL IHaMeTpoM 1
M.

17.36 Jlotku rmy6unoii 1,0—2,0 M pomyckaeTcss IPOSKTHPOBAThH MHOTOSIPYCHOM KOHCTPYKLIUH U3
YHUGUIHPOBAHHBIX YIUIMHEHHBIX 3JIeMEHTOB BbIcOTOH 0,5 1 0,75 M.

[Ipu coopyxeHHH JIOTKOB B Tpelesiax YYacTKOB CIIETKOPa3MBIBAEMBIMH, a TAKKE TIIMHUCTHIMH
IpYHTaMHU HEOOXOIMMO NpeayCMaTPUBATh YCTPOHCTBO 38 X CTEHKaMH IIECYaHOTO (QHUIIbTPA.

ITornomaronue Ko0JI0ALBI M HCHIAPUTEIbHBIE OaccelHbI

17.37 B paBHHHHOW MECTHOCTH, TJI¢ OTCYTCTBYET BO3MOXHOCTH UL OTBOJA BOJIBI U3 3aMKHYTBIX
TIOHIDKEHNH penbeda, MepeceKaeMbIX JOpPOroi, cielyerT MpopadaThiBaTh BapUaHTBl YCTPOMCTBa
TMOTJIOMIAOIINX KOJIOZEB MIIM NCTIAPUTENIFHBIX OacCeHOB.

17.38 IMoromaromnue KOJIOAIbI CISAYET MPOSKTHPOBATh B MECTaX, I/Ie Ha HEOOJBIION rITyOuHe OT
MTOBEPXHOCTH 3€MJIM 3QJIETAIOT XOPOIIO JPEHUPYIOMINE TPYHTHI HEKapCTYIOIUXCS TTOPOJI, MOITHOCTD
CJI0s1 KOTOPBIX JJOCTaTOYHA /ISl MOTJIOIEHHsI 00beMa PaCUETHOI'O CTOKA OBEPXHOCTHOM BOJBI.

17.39 HcnapurenpHble GacceiiHbI OMyCKaeTCs MperlyCMaTpHBaTh MPHU NPOSKTUPOBAHUU JOPOT B
3aCyLIUTMBBIX palilOHaX, IPU TPYHTaX, MPOcajka KOTOPHIX (IIPH 3aMauyuBaHKWU) OT COOCTBEHHOTO Beca
OTCYTCTBYET WU HE MPEBHIMAET 5 cM (TPYHTHI | THTA 110 POCAaTOIHOCTH).

B kauectBe ucmapurenbHOro OacceiiHa MOTYT OBITH HCIOJNB30BAaHbBI MECTHBIE IMTOHIDKEHUS,
BITIa/INHBI, BBIPA0OTaHHBIE Kapbephl U 3aMKHYTBIE pe3epBhl riryonHol He Oonee 0,4 M. Ha ywacrtkax,
TJIe TIO0/1 MCTIapuTeIbHbIe OacCeHHBI OyIeT MCIOb30BaH pe3epB, MPOSKTUPOBATh HACKHITN 0e3 OepM He
JIOITYCKaeTCsl.

Ecnmu  Hemb3s WCHONB30BaTh pe3epB W OTCYTCTBYIOT MECTHBIC TOHIDKCHHUS, BITAJMHBI,
BBIpa0OTaHHBIE Kaphepbl, paspeniaeTcss NPOSKTUPOBATh HCIapUTeNbHbIe OAaCCEHHBI, pa3MeniaeMble ¢
JIBYX CTOPOH 3e€MJISTHOTO II0JIOTHA HA PAcCTOSHUU He MeHee 10 M OT IOoIOIIBBI OTKOCA HACHITIH.

O0BeM KaxkIoro dacceiina MOXHO HazHa4daThb 10 300 M3, a TmyomHy — He Oornee 1 M.

18 3AIIMTA M YKPEIUIEHUE 3EMJUISHOI'O ITIOJIOTHA W BOJAOOTBOJIHBIX
COOPYKEHUI

O0uMe mMoa0KeHus

18.1 3ammuTy M yKpemjeHHe 3eMIITHOTO IOJIOTHA M BOJOOTBOJHBIX COOPYXXEHHH HEOOXO0ANMO
npeaycMaTpuBaTh C IEJbI0 MPEAOXPAaHEHHS KOHCTPYKUHUH OT pas3pyIlaloliero BO3AEHCTBHS
MIPUPOTHBIX (PaKTOPOB.

18.2 Tun ykperuleHHs W KOHCTPYKLHMH CJeIyeT HasHadaTh C y4eTOM BHIA M OTBETCTBEHHOCTH
COOPYXKEHHs, €ro pa3MepoB, a TakkKe TPYHTOBBIX, KINMAaTHYECKUX, TOIOrpapUIECKHX U
THIPOJIOTHYECKUX YCIIOBUH, HajIW4YMsg MECTHBIX MaTepUalioB Ul YKPEIUICHWS, 3a/JlaHHBIX CPOKOB
CTPOUTENHCTBA U PE3YIBTATOB TEXHUKO-IKOHOMHUECKHX PACUETOB.

18.3 IlpumeHsieMble CpeAcTBa 3aIlIWTHl W YKPEIUICHWS 3EMJITHOTO IIOJIOTHAa M BOJOOTBOJHBIX
COOPYKEHHH JOIKHBI 001aJaTh HEOOXOIUMOI TPOYHOCTHIO U HAJISKHOCTBIO, YCTOHUMBOCTHIO IPOTHB
paspyLarnero BO3/ACHCTBUS NPUPOTHBIX (DAKTOPOB, a TaKXKe JOJTOBEYHOCTHIO M O0ECreuuBaTh
BO3MOXKHOCTh MEXaHHU3aIlMM IPOM3BOJACTBA pabOT B IPOIECCE WX BBIIOJHCHNAS W MHHHUMAJIbHBIC
3aTpaThl B YCIOBMSX AKCIUTyaTay. Kak mpaBuio, 3TH KOHCTPYKIIUH U MEPOIPUATHS IPOEKTUPYIOTCS
WH/IUBU/TyaJIbHO.

18.4 MeponpusTusi 1O 3alIMTE OT pa3MbIBa MOATOILIIEMBIX OTKOCOB ITPECTaBIEHBI B pasjeie 9
HACTOSIIETO TOKYMEHTA.

3ammTHBbIE KOHCTPYKIUM M MePOTIPUATHS

18.5 3ammTHbIC KOHCTPYKIIMA W MEPOIPHITHS CICAYET MPEIyCMaTPUBATh MPHU MPOCKTHPOBAHUU
3eMJISTHOTO TIOJIOTHA Ha YYacTKaX MPOSBICHHS WIM BO3MOXHOTO PAa3BHTHS OIOJ3HEH, OOBAOB,
OCBIIEH, CEJIEBBIX IIOTOKOB, CHEKHBIX JIABUH, & TAK)XXE B palloHaX BO3JCHCTBUSA CEMCMMKH, BOJOTOKOB
Y BOJIOEMOB, HAIMYHSI KAPCTYIOIIUXCS IMOPOJI, TOPadaThIBAEMBIX TEPPUTOPHIA H T.II., B COOTBETCTBUHU
¢ tpeboBanusimu CHull 2.01.15-90.

18.6 B kauecTBe BapWMaHTOB MPOTHBOOION3HEBBIX COOPYKEHHA W MEPONPHATHH CIEeIyeT
pexycMaTpUBaTh:



perynupoBaHre TIOBEPXHOCTHOTO CTOKA M 3aIIUTY CKJIOHOB U 3€MJISTHOTO MTOJIOTHA OT €T0 BPEJHOTO
BO3ZCHCTBUSA  (IUVIAHUPOBKOM  TEPPUTOPUM,  YCTPOHCTBOM  IOBEPXHOCTHOIO  BOJOOTBOJA,
MPEAOTBpaICHIEM NHPHUIBTPALUH BOABI B TPYHT M 9PO3HOHHBIX ITPOIIECCOB);

perynupoBaHue MOJ3eMHOI0 CTOKa (IIEpeXBaTOM WM IIOHMKEHHEM YPOBHS I'PYHTOBBIX BOJ);

M3MEHEHHE KPYTU3HBI CKJIOHA C IEJIbIO MTOBBIIICHHUS €T0 YCTOMYMBOCTH;

MO KUBAIOIIINE COOPYKEHUS (KOHTPOAHKETHI, KOHTP(HOPCHI, TOAIOPHBIE CTEHEI U Ip.);

YKpEIJICHHUE TPYHTOB (AJIEKTPOXMMHUYECKOE, IEMEHTAllMeH, CHIIMKaTH3al1el, 00°)KUroM u 1p.);

arpoJIeCOMENTHOPAIIHIO;

OeperoykpenuTeibHble COOPYXKEHUSI U MEpOIpUATHS (NIpU BPEAHOM BIHMSHUU Ha CKJIOH
JIeSITEeIILHOCTH MOpPEH, BOJIOXPaHUJIMIIL, PEK U 03€p).

18.7 Ilpu npoeKTHPOBaHMK NPOTUBOOOBANBEHBIX U IIPOTHBOOCKIITHBIX COOPYKEHUI 1 MEPOIIPUSTHIA
B KQUECTBE BapHAHTOB CJIEYeT IpeyCMaTpHBaTh:

YKpPETUTENbHbIE COOPY)KEHHS U MEpOmnpHATHs (NOAJCPKUBAIOIINE W IOANOPHBIE CTEHBI,
KOHTp(OpPCHI, MIIOMOBI, OMIOSICKH, aHKEPHBIE KPETUICHHSI, CBaK U LIITOHbI, UHEIIMPOBAHHUE TPEIIHH);

3aIIUTHBIE KOHCTPYKIUH M MEPONPHATHS Al BHIEMOK (OJICBAIONINE MM OOJHMIIOBOYHBIC CTEHBI,
HOKPBITHS OTKOCOB M CKJIOHOB PAa3IMYHBIMH BSDKYIIUMH — adpOLEMOM, TOPKpeT-0eTOHOM,
HaOpBI3rOETOHOM, arpoJieCOMENNOopanus);

yIaBIUBAIOIIUE COOPYKEHUS  (yJIaBIMBAIOIIME, OapbepHBIE M OTPAJUTENBHBIC  CTEHBI,
YIaBIIMBAIOIUE TPAHILEH, PBBI U BaJIbl, CETUYATHIC OTPAXKIACHHSI, HAJI0NObI);

MPOTHBOOOBAIEHBIC TalIePeH;

MEPONPHATHA 10 MPEAYHNPEKACHUI0 TOPHBIX 00BaJIOB (IPOQHIAKTHYECKAass OYUCTKA CKIOHOB H
OTKOCOB OT HEYCTOWYMBBIX B 00BAIEHOM OTHOIIEHUH JIEMEHTOB TOPHBIX TI0OPOJI, 00pYIIEHNE KPYITHBIX
TJIBIO ¥ CKaJIbHBIX MACCHBOB, YTPOXKAIOIINX 00BalaMH, YIIOJIOKEHUE CKAIbHBIX OTKOCOB).

Meroarka pacyeToB yKa3aHHBIX KOHCTPYKLHUI MpHUBEAEHA B PYKOBOJCTBE IO MPOCKTUPOBAHHUIO
MPOTUBOOOBANBEHBIX U 3alIUTHBIX COOpYXeHHH [8, 16].

ITpn mpOEKTUPOBAHUM TOAMOPHBIX MOAICPKUBAIOIINX U YJIABIMBAIOIINX CTCH CIEAYET B3aMCH
TPaJULMOHHBIX HCIIOJIb30BaTh apMOTPYHTOBBIE KOHCTPYKIMH C TIPUMEHEHHEM B KadecTBe
APMUPYIOLINX MOJIOTHHI T€OTEKCTIIIS (B YaCTHOCTH, CTEKIOTKAHEH 1 CTEKJIOIIACTUKOB, B TOM YHCIIE
B KOMOMHAIIMU C HETKAaHBIMU CHHTETHYECKUMH MaTepHaIaMu).

18.8 Ilpu nmpoeKTHPOBaHMM 3EMIISTHOIO IIOJIOTHA B pallOHAaX PacHpOCTPAHEHHUS CEIEBBIX NMOTOKOB
HEoOXO0IMMO IIpelyCMaTpUBATh CIEAYIOIIUE IPOTHBOCEIIEBbIE KOHCTPYKIIMU M MEPOIIPUSTHSL:

CEIICTIPOIYCKHBIE COOPYKEHHSI — B BHJIE KAHAIOB M MOCTOB JJISI IIPOIYCKA CEJICBBIX IMOTOKOB,
CeJIeCIyCKOB (IpUMEHEHUE TPYO AT IPOIYCKa CENEBBIX IIOTOKOB HE HOMYCKAeTCs);

cerne3aiepXKUBaIOIINE COOPYKEHHUsI, 00pa3ylolue celleXpaHmInia, — B BUJE IUIOTHH U3 TPYHTa,
CKaJIbHBIX 00JIOMKOB, OETOHA, )KeJIe300€TOHA;

CeJICHAMPAaBIISAIONINE COOPYKEHHsI (HalpaBstoye 1aMObl, IMOPhI, KaHAJIbI);

CTaOMIM3UPYIOIINE COOPYKEHUS (CUCTEMa 3aIpy);

MEpOIPUATHSI 10 MPEAOTBPAICHUIO OOpPa30BAHUSI CEJNEBBIX IOTOKOB (arposieCoMenroparys,
OpTaHM3alus OXpaHHBIX 30H, YCTPOHCTBO MOBEPXHOCTHOTO BOJOOTBO/IA).

18.9 IIpoTHBONIABUHHBIE COOPY)KEHHS B 3aBUCHMOCTH OT HMX Ha3HAUeHHs IOJPA3JENSIOT Ha
CJIC/TYIOIIVIE BU/IBL:

pETyNupyIoIIe OTJIOKEHUS CHEKHOTO IIOKPOBA (CHErocOOPHBIE M BBITYBAIOIINE, KyCThI U 1P.);

yIIepKUBaIOIIME CHET Ha CKJIOHAaX (CHEroyAep>KMBalOUIME LIMTHI MM TaK Ha3bIBAEMbIE MOCTHI U
peIIeTKH, CETKH, CTEHBI, 3a00pPHI, 3eMIITHBIC TEPPACH);

M3MEHSIONINE HalpaBlieHWe JIBU)KEHHS JIaBHH (JIABHHOpE3bl, OTOOWHBIE NaMOBbl, HAMpPaBJISIOLIe
CTCHBI);

TOPMO3SIIIKE JIABUHBI (HAaIONMOBI, KIUHBS, OYIpHI M3 PBIXJIIOrO TPYHTa WIH KaMEHHON HaOpOCKH,
JIABUHOT'ACUTEIIH, TaMOBI);

MIPOITYCKAIOIINE JIABHMHBI HaJl MIJIH T10/]] 3al[HII[aeMBbIM OOBEKTOM (Taepen, HaBeChl, 3CTAKa/Ibl).

YkpenieHue 3¢MJISIHOTO OJIOTHA M BOIOOTBOAHBIX COOPY KEHU

18.10 VkpemieHuIo moiexar:

OTKOCHI HAacChIleH, BBIEMOK M 3alUTHOTO CJOSl IIPH BCEX BHIAX TI'PYHTOB, KPOME CKaJbHBIX
cJ1a0OBBIBETPUBAIOIINXCS M BEIBETPHBAIOIIUXCS M KPYITHOOOJIOMOYHBIX;

000YMHBI HACHITNIEH U BHIEMOK TP TECYaHBIX, & B BEIEMKaX, KPOME TOTO, U MPH MEpEyBIaKHEHHbBIX
TJIMHUCTBIX TPYHTAX;

B 3aCYIUIMBBIX palOHaX OCHOBHAS IUIOIIAAKA M OTKOCHI 3€MJITHOTO IIOJIOTHA, COOPYXAaeMOro H3
pa3BeBaeMbIX BETPOM IECYAHBIX TPYHTOB, IOJIOCHI MIMPUHON HE MEHee 3 M BJOJIb OPOBOK BBIEMOK M



TIOJTOIIB HACKHITIEH, a TaK)Ke IO/IJIe)KaIINe YKPETUICHUIO 30HBI, YKa3aHHbIe B . 12.2 u 12.6;

OepMbl, pas3/ieNuTe]bHbIC IUIONIAJKKH Ha OTKOCAaX HAchllled M BBIEMOK, pEryJSIMOHHBIC
COOPYXKCHUS, KaBaIbephl, OAHKETHI;

OTKOCHI U THO BOJIOOTBOAHBIX KaHAB U KIOBETOB;

MOBEPXHOCTH HApYyUICHHBIX IPH BBINOJIHEHHHM 3E€MIIIHBIX padOT IUIomajel, a Takke B
00OCHOBAHHBIX CIIy4asX OTBaJbI TPYHTA.

18.11 B xadecTBe YKPEHHTENBGHBIX MEPOIPHITHH, OOCCICYNBAONINX 3aIUTy CO3/1aBaEMBIX
KOHCTPYKLIMH 3EMJISIHOTO IIOJIOTHA OT BPEIHOI'O BO3JICHCTBHS IPUPOIHBIX (HAKTOPOB, CIELYyeT
npeaycMaTpuBaTh™:

* MeponpusiTis 10 YKPEIUISHHIO IOATOIUIIEMBIX OTKOCOB ITPECTaBICHBI B pa3jene 9.

CO3JIaHKE JIEPHOBOTO TIOKPOBA [TOCEBOM MHOTOJIETHUX TPaB;
MOKPBITHE CJI0EM IIE0CHUCTO-JPECBSIHBIX U TIIMHUCTHIX TPYHTOB, TOP(OrPYHTOBBIE CMECH;
COOpHYIO XKeNe300€TOHHYI0 OOpEIIeTKY B KOMIUICKCE C ITOCEBOM TPaB WM C 3aCBINKOH sS9YeeK

11e0eHKOM;

ITHEBMOHAOPBI3T BSDKYIIMMH 0 32aHKEPEHHOH CETKE;

00pabOTKy IPyHTOB BSDKYLIMMHU MaTepHalaMy, B TOM YHCIIE TOJUKOMITIIEKCAMH;

JIPEBECHBIE U JPEBECHO-KYCTApPHUKOBBIE HACAXKICHUS;

apMUPOBAaHWE W YKpPEIUICHHE OTKOCOB TI'€OTEKCTHIBHBIMH MaTepHaJaMHd B  Pa3IMYHbBIX
KOMOUHAITHSAX.

18.12 OCHOBHBIM BHJOM YKPEIJICHHUS SIBISIETCS CO3JAHHE JEPHOBOTO IOKPOBAa MOCEBOM
MHOTOJIETHUX TPaB, OCYHIECTBIIIEMOTO MOCPEACTBOM:

THJIPOTIOCEBA MHOTOJIETHHUX TPaB C MyJbUHPOBAaHUEM, O€3 HCITOIb30BaHHS PACTUTEILHOM 3eMIIN;

MEXaHU3MPOBAHHOTO TI0CEBA MHOT'OJIETHHUX TPAB IO CJIOK PACTUTEIHLHOTO IPYHTA.

I[Tpu noceBe TpaB HEOOXOIUMO COOJIIOIATH AarPOTEXHUYECKUE TPEOOBAHMS B YACTH: 11000pa BUIOB
MHOTOJIETHUX TpPaB, YCTAHOBJICHHS HOPM BBICEBA CEMSH, BHJIOB yIOOpEHHMH M HOPM MX BHECEHUS, a
TaKKe yCIOBHH MOJKOPMKH BCXOIOB, YU€Ta KHCIOTHOCTH M 3aCOJICHHOCTH IPYHTOB, CPOKOB BBICEBA U
TIOCIJIEIOBATEIFHOCTH OMEpalyii 110 YKpPEIUICHWI0 OTKOCOB. PeKoMeHayeTcsl MCIIONIb30BaHUE CEMSH
TPaB TPeX BUI0B — 3JIAKOBBIX PHIXJIO-KyCTOBBIX, KOPHEBUIIIEBBIX U CTEPKHE-KOPHEBBIX, O0OOBBIX.

18.13 TwuapomoceB cieayeT MNPUMEHATh M YKPEIUIGHHS OTKOCOB (HACHIIECH, BBIEMOK U
BOJOOTBOMIOB) KpyTH3HOH He Oosnee 1:1,5 B mbUICBAaThIX, IMECYAHBIX (32 HCKIOYCHUEM
THJIPOHAMBIBHBIX), TJIMHUCTHIX TPYHTaX, B TOM 4ucie cojepxammx 10 30 % KpymHOOOIOMOUYHBIX
BKITIOYCHHH, BO BCEX PaliOHAX CTPAHBI 3a HCKIIFOYeHHeM paiioHoB Kpaiinero CeBepa u mprupaBHEHHBIX
K HHUM.

B 3acynumBeIX paifoHax rora THAPOIOCEB CIEAyeT MIPeAyCMaTpUBaTh B BECEHHE-3UMHUI ITEpHO]] B
OINTHUMAJIbHBIE AarpOTEXHUYECKHUE CPOKM U B OOOCHOBAHHBIX CIydasX JOIYCTHMMO BKJIIOYEHHE 3THX
paboT B MOCIETYCKOBOM KOMILIEKC.

IIpn ruapormoceBe HAa OTKOCHI HAaHOCHUTCS pabodas cMech, COCTOSINAS M3 CEMSH Tpas,
MHUHEPAJbHBIX YIOOpEeHHH, MJICHKOOOPa3yIolero, a B HEOOXOAUMBIX CIIydasX W MYJIbUYUPYIOLIETO
MaTEepHAaJIOB U BOJIBL.

B kauectBe mieHKOOOpa3yonmx (CTAOWIM3HPYIONINX) MATEPUATIOB PEKOMEHIYIOTCS OTXOJBI
LEJUTIOI03HO-0yMa)KHOH ~ IPOMBILIJIEHHOCTH  (CKOII W JIMTHWUH), NPU  HCIOJb30BAaHHHM X
MYJIBUHPYIOIIAE MaTepransl He TpeOyroTca. MoryT NMpHMEHATBCS TAaKKEe CHHTETHYCCKHE JIATEKCHI,
6I/ITyMHI:.IC OMYJIbCHUHU U TOJIUKOMILICKCHI.

Jn1st MynbuUMpOBaHUST pEKOMEHIYETCS! HCIIOIb30BaTh APEBECHBIC OIMIIKK M TOPQSIHYIO KPOIIKY.

B paifoHax NOIBM)XHBIX IECKOB YKPEMJIECHHE T'HIPONOCEBOM OTKOCOB M HEIOCPEACTBEHHO
NPWIETaloUX K 3eMJITHOMY IMOJIOTHY MOJOC INUPUHON HE MeHee 3 M IPOM3BOAMTCS II0 CIIOIO
TJIMHHACTBIX TPYHTOB.

B npoekTax ciemyeTr npeaycMaTpuBaTh yBeIMUYEHHUE IUIOMAAN ruapomnocesa Ha 10—15 % 3a cuer
HEOOXOJIMMOCTH BTOPHYHOTO II0CEBA B MECTaX Pa3peKEHHOTO TPAaBOCTOS MM MEXaHHYECKOTO
MIOBPEXICHHS €TO.

18.14 B Tex cmywasx, Korja YKpEIUICHHE OTKOCOB THIPOIIOCEBOM TpaB HEMPUMEHHUMO IIO
TPYHTOBBIM YCIIOBUSIM (TIpH HaJIMYUM JIEKOBBIBETPUBAIOIINXCS CKaJIbHBIX TPYHTOB, >KHUPHBIX TJIMH,
TIECKOB T'PaBEIIMCTHIX, TECKOB, YJIOXEHHBIX B HACHIITb CIOCOOOM THAPOHAMBIBA), TIOCEB TPaB MOXKET
OBITH OCYIIECTBICH IO TNPEIBAPUTEIHHO HAHECEHHOMY Ha OTKOCHI CJIOI0 PACTHTENBHOTO TPYHTA
tonuuHoi 10—15 cM, ¢ cogepkanreM rymyca He MeHee 2 % WM 10 cJI010 TOp(OrpyHTOBOM cMmecH,
uMeromiel 301pH0CTh He Ooiee 50 %.



Jns HaHeceHMS Ha YKpEIUIIeMble OTKOCHI JOJDKEH HCIONB30BAThCSl PACTHTENBHBIA TPYHT,
3arOTOBJICHHBIM NPH Cpe3Ke I'yMYCHPOBAaHHOTO CJIOSI C TUIOLIAJIei: OCHOBAaHUs HACHINEH, pe3epBOB,
KaBaJIbEPOB, BEIEMOK, a TAK)KE MPH BCKPHIIIE KAPHEPOB.

18.15 TlokpbITHE OTKOCOB KPYIHOOOJOMOYHBIMH (TaJ€YHUKOBO-TPAaBUHHBIME M IIEOCHUCTO-
JIpPECBSIHBIMM) TPYHTaMH LEIECO00pa3sHO OCYIIECTBISITH B TEX CilydasX, KOTJa CO3/aHHe
MCKYCCTBEHHOT'O JIEPHOBOTO ITOKPOBa MOCEBOM MHOT'OJIETHHX TPaB HEBO3MOXKHO WIJIM DKOHOMHYECKH
HEIEeNecoo0pa3Ho U3-3a IPYHTOBBIX, KIIMMATHIECKUX M TEXHHYECKHUX YCITOBHH.

KpymHOOOIOMOYHBIE TPYHTBI, HCIONb3yeMble [JII IIOKPBITHS OTKOCOB, JOJDKHBI — OBITH
NIPE/ICTaBIICHbI CJIa00BBIBETPHUBAIOIIMMUCS pa3sHOCTAMU. [Ipu OTCYTCTBHM B pailoHEe CTpOWTEIHCTBA
KPYMHOOOJIOMOYHBIX ~ TPYHTOB  JIOIIyCKae€TCS  YCTPOMCTBO  HEPA3BEBAEMBIX  IOKPHITHH U3
TOP(POrpYHTOBBIX CMECEH.

18.16 I'muHUCTBIC TPYHTHI NPUMEHSIOTCS IJISL 3aIlUMTHI OT BBIIYBAHHMS IECYAHBIX (B TOM YHCIE
TUISDKHBIX) OTKOCOB B KOMILJIEKCE C CO3JaHHEM JIEPHOBOTO IOKPOBA, MPEAOTBPAILAIOIIETO BOAHYIO
3pO3HIO.

B 3acynummBbIX palioHaX TIIMHHCTBIE TPYHTHI HapsAy € JPYTHMMH TSDKENBIMH Hepa3BeBaeMbIMU
rpyHTaMu (TpaBUHHBIMH, APECBSHBIMH) TPUMEHSIOTCS] TAKXKE JUISl YKPETUIEHHsI OCHOBHOM IUTOIIAKH 1
OTKOCOB.

TonmmmuHa cjos 3amuUThl Ha OTKOocax mnpuHuMaercs pasHou 0,10—O0,15 M, Ha ocHOBHOMH
mwromagke— 0,30 m.

B 000CHOBaHHBIX TEXHHMKO-?KOHOMHUYECKUMH DPAaCdYeTaMH CiIy4asx Ul YKpeIUIeHHS OCHOBHOM
IUIOLIAJIKA 3€MJITHOTO TIIOJIOTHA MOTYT HMCIIOJNB30BaThCsl CMECH CYyIJIMHKa € MeckoM. Ywucio
TUTACTHYHOCTH CMECH HE JOJKHO OBITH MEHEe 7.

18.17 CoOopHble Xene300€TOHHbIE OOpEIIeTKH B KOMIUIEKCE C TIIOCEBOM TpaB MWIH C
KPYMHOOOJIOMOYHBIM 3allOJHUTENIEM MOTYT HCIIOJIb30BaThCSA MPH YKPETJIEHHH OTKOCOB, CIIOKEHHBIX
NepeyBJIAYKHEHHBIMU TTBUIEBATHIMU TPYHTaMH, CIIOCOOHBIMH K Pa3BHTHIO TOBEPXHOCTHBIX CIUIBIBOB.

18.18 TIpumMeHeHHe BSDKYIIMX MaTEPHAJIOB PEKOMEHIyeTCs [UIsl 3aKPEIUICHHS MTeCUaHbIX OTKOCOB B
KOMIUIEKCE C TIOCEBOM CEMSIH MECTHBIX MHOTOJIETHHUX TpPaB.

ITocanka MeCTHOH IpPEBECHO-KYyCTApPHHUKOBOW PACTUTENBHOCTH NPHUMEHSETCS A 3aKpeIUICHUS
MOJIBIKHBIX TIE€CKOB, B 30HE, MpWIEramouied K 3eMJISIHOMY IOJIOTHY. DTOT CHOCO0 3aKperuieHHs
11es1eco00pa3Ho MPUMEHSTh B COBOKYITHOCTH C YKPEIUIEHHEM MECKOB BSOKYIIUMH MaTepHaIaMH, B TOM
YHCIIe ¥ C BHECEHHEM CEMSIH MECTHBIX PACTCHUI.

B oTnenpHBIX citydasx 11t BpeMEHHOW 3aIUTHI MOTYT OBITh MCIIOJIb30BaHbI TIOKPHITUS U3 CTEeOIeH
MECTHBIX PaCTEHH, CpPEJCTBa OapbepHOIl 3aIIUTHI B BUAE MECKO3aIePKUBAIOIINX YCTPOUCTB.

18.19 VkperureHHE OTKOCOB 3EMIITHOTO TIOJIOTHA MOMKET OCYIIECTBIATHCA C TPUMEHCHHEM
T€OTEKCTUIBHBIX MaTEPHAJIOB B Pa3JINUHBIX KOMOMHAIIHSX.

ApMHupOBaHHE TEOTEKCTHIIEM OTKOCOB IPOU3BOJIAT ITPH HEOOXOAMMOCTH YBEINYEHHS UX KPYTHU3HBI
B CTECHEHHBIX YCJIIOBHAX W TIPH HCIIOJIB30BAaHWH TPYHTOB IOBBIIICHHOW BiIaXHOCTH. CBeneHHs O
Marepuanax, peKOMEeH/IyeMbIX JUIS UCIIOJIB30BaHMsI [TPU apMUPOBAaHUH, TIPUBEJICHBI B IpHIIokeHnu K.

VYKpeluleHue OTKOCOB BBIEMOK B BBIBETPHBAIOIIMXCS W JICTKOBBIBETPHBAIOLIMXCS CKAJIBHBIX
IPYHTaX MOXKET OBITh BBHIIIOJHEHO HHEBMOHAOPBI3TOM II0 3aaHKEPEHHOH ceTKe (B TOM 4YHCIE H3
TCOTCKCTHIIS).

YkpermieHne TOBepXHOCTH OTKOCOB KpyTu3HOH 1:1—1:1,25 BRIOIHAETCS TTOCEBOM MHOTOJIETHHX
TPaB MO CIIOK0 PACTHTEIBHOTO TPYHTA, HAHECEHHOI'O HAa 3aKPEIUICHHYIO 10 OTKOCY METaJUINYECKYHO
CETKY, CTEKJIOCETKY WJIH JPYTYIO T€OpPEIICTKY.

18.20 [Iyist 3anuTel 000YMH 3EMIISTHOTO TTOJIOTHA M3 MECYaHBIX IPYHTOB OT BBIIyBaHUs M pa3MbIBa,
a Takxke O0OYHMH 3eMIISTHOTO IMOJOTHA M3 TIIMHHUCTBIX T'PYHTOB CIEIyeT MOKPBIBATh WX IIEOEHHCTO-
JIPECBSIHBIM, TalleYHUKOBO-TpaBUHBIM MarepuanoMm cioeM 5—10 cM. Takoe e ykpersieHue
PEKOMEHyeTcs! Ul 000YHH M OTKOCOB 3aLUTHOT'O CJIOSI, yCTPAaUBAEMOTO 1101 0ayIacTHOM ITPU3MOI.

18.21 BomooTBOAHBIE YCTPOWCTBA (BOIOOTBOIHBIE M HATOPHBIE KAaHABHI, KIOBETHI U Jp.) CIEAYET
YKPEIUIATD C HENBI0 MPEJOTBPAIIEHHUS X Pa3MbIBA WIIM HHOUIBTPAIUU BOABI B TPYHT.

Cnoco0 ykpermsieHus BOZOOTBOJOB CIEAyeT Ha3HAa4aThb B 3aBHCUMOCTH OT PacyeTHOH CKOPOCTH
TEUEHHs BOJIbI, CBOMCTBA M COCTOSIHHS TPYHTa, B KOTOPOM OHH 3aKJIa/IbIBAIOTCSL.

Jns  ykpeluleHHWs TPUMEHSIOT: [IeOHEBaHWE JHAa BOJOOTBOJA M YKPEIUIEHHE OTKOCOB
THJPOIIOCEBOM MHOT'OJISTHUX TpaB, 00pabOTKy JHAa M OTKOCOB BSDKYHIMMH BEIECTBAMH, TOLIMM
MOHOJIUTHBIM OETOHOM, TIOKPBHITHS OETOHHBIMH WIH ac(albTOOCTOHHBIMU IUINTAMH, a TaKXKe
COOpHBIMH KeTe300€TOHHBIMU KOHCTPYKIIUSMH BHJIa JIOTKOB U Jp.

YKperuieHue BOJIOOTBOJIOB IIOCEBOM TPaB MOXKHO OCYLIECTBISITh B CIIydasX, €CIH HMEETCs
BO3MOXKHOCTH ITPOM3PACTAHMS NX 0€3 TOACHINKN PACTHTEILHON 3EMITH.



19 ®WJIBTPYIOIIME HACBIIIN

19.1 dunprpyromye HACHIIM JOMYCKAeTCA MPUMEHSTH B Ka4eCTBE BOAOIPOILYCKHBIX COOPYXKEHHH
Ha noporax III M HM3MMX KaTeropuii mpu IEpeceyeHWH JIOTOB, MECTHBIX IMOHW)KEHHMH, a TaKxke
TOCTOSHHBIX BOJOTOKOB C PACUETHBIM PacxofoM: He Gosee 10 M°/c MpH 3ajeraHd# B OCHOBAHHH
3eMJISHOTO TIOJIOTHA TIPOYHBIX CKaJIbHBIX, KPYIMHOOOJOMOYHBIX TPYHTOB, KpPYIHBIX W CpexHen
KPYIIHOCTH IIECKOB, IIOTHBIX [JIMH M CYIIHHKOB, M He Oomee 3 MY/C — Ha TOPGAHBIX H
3arop¢oBaHHBIX TpyHTaX [3].

[pu HeoOXOMMMOCTH MpOINYCKAa pacxoga BOmbl Oomee 10 MY/c  clemyer mpHMEHATH
KOMOWHHUPOBaHHBIC (PIIIBTPYIOIINE HACKIITN C BOJOIPONYCKHBIMU TPyOaMu.

19.2 BO3MOXHOCTH W IIeJIeCOO00pa3HOCTh NPHUMEHEHUs] (WIBTPYIOMNX HAchIell HeoOXoanMo
YCTaHaBIMBATh B 3aBUCHUMOCTH OT MECTHBIX YCIOBHM Ha OCHOBE CPaBHECHHUS BapHAHTOB C yYETOM
9KCIUTyaTallMOHHBIX PACXOJI0B, CPOKA CIIY)KOBI COOPY>KEHUH U YCIIOBHH MX TEKYIIEro COJepIKaHMsl.

[Ipumenenne GUIBTPYIOMINX HACKITIEH Hanboee 1enecoodpa3Ho:

B paﬁOHaX C HaJIMYUEM MCCTHBIX CKaJIbHBIX CJ'[a6OBBIBeTpI/IBaIOH_II/IXC${ TPYHTOB B Kade€CTBE
MaTepraa HachIIy;

B CJIy4asiX HEOOXOAMMOCTH BBITOJHEHHUS CTPOUTENBHBIX pabOT B 3MMHEE BPEMS;

Ha Y4YacTKax Te B IMOCIEAYIOUEM IMOTPeOyeTcsl CMATYeHHE MPOJOIBHBIX YKIOHOB JOPOTH WM
BBeZIEHHE O0JIee MOIIHBIX ITOJBIDKHBIX €IUHHML, TPEOYIOIINX IIEPECTPOHKN MOCTOB U TPYO;

B CEIICMHUYECKUX paiioHax.

19.3 OunpTpyromme HACHIIA B 3aBUCHMOCTH OT OYEPTAaHUS JIOTa W HPUHATON TEXHOJIOTHH
NPOU3BOACTBA PadOT HA3HAYAIOT MPAMOYTOIbHOIO, MapabONIMYecKoro, TPEYrodbHOIO WU
Tparenen1anbHOTO MONEPEYHOrO CEUCHUSI.

19.4 Pasmepsl (QUIBTPYIOIIEH YacTH COOPYKEHHS HEOOXOAMMO OINpENeNsiTh THUAPABIMYECKHM
pacueToM Ha MPOITYCK PACUYETHBIX PACXOM0B BOABI C BEPOSTHOCTBHIO TpeBblmieHUA 2 %. B ciyuae
npeoOiiaiaHus JIMBHEBOTO CTOKA Ha Y4YacTKax 3ajeraHusl MpOYHbIX IpyHTOB (m. 4.23) pacueTHbIN
pacxoj JOMycKaeTcs ONpeneNsiTh C YYeTOM akKyMyisinud. [lpm 3ToM yMeHbIeHHe pacxoja
JIOIyCcKaeTcsl He 0oJiee ueM B TpH pasa.

I[Tpu pacuerax 1o pacxonam JPyrux BUJOB CTOKa aKKyMYJISIIIUSI BOZBI HE YUUTHIBACTCSI.

Ha ygacTtkax 3aneranust TopsHBIX U 3aTOP(POBAHHBIX TPYHTOB pa3Mephl (PHIBTPYIOUIEH dacTH
cllellyeT Ha3Ha4yaTh 0e3 ydeTa akKyMyJ LI PacXoAa, HO C 3allacOM Ha OCaAKy COOPYKEHHS.

[pu pacuernoM pacxoge 0,5 M%C ¥ MeHee pasMepbl COOPYXKCHHS CIELyeT Ha3HAUATH
KOHCTPYKTHBHO.

19.5 OunpTpyromue HACHITA MOXHO IPUMEHITH HamopHble (pucyHOK 19.1, a) m Oe3HamopHBIE
(pucynok 19.1, 6).

HamopHble ¢QuubTpyrompe HachliM, WMeEomHe OOJBIIYI0 BOJIONPOIYCKHYIO CIOCOOHOCTh W
TpeOyIoIie MEHBIIEr0 pacxona KaMHs [0 CPaBHEHUIO C OE3HAIOPHBIMH, IIeJIECO00pa3HO MPUMEHSTh
B MeCTax IepeceyueHHs JIOTOB.

Ha paBHMHHBIX y4acTKax Tpacchl B MecTax 3aJleraHHs TOP(SHBIX TPYHTOB CIIEIyeT NPUMEHSTh
Oe3HanopHbIe PUIBTPYIOIIUE HACKIH (PUCYHOK 19.2).

19.6 [nsa duisTpyrommx Hachkllied ClieqyeT NpeaycMaTpHBaTh HCIONBb30BaHHE CKaJbHBIX
00JIOMKOB MPUMEPHO 0 uHaK0BOro pasmepa (0,25—0,40 M), MOPO30CTOMKHX M HEPAa3MsIrdacMbIX.

B mnpoekrax HEOOXOAMMO YYHUTHIBaTh, 4YTO 3allOJHCHHE IIyCTOT MEXAY KaMHSAMH B Teje
(rIIBTPyYIOIKX HACHINEH 00JIOMKaMH MEHBIIUX Pa3MEPOB HE JOMYCKAeTCsI.

Cepxy u ¢ OOKOB (HIBTPYIOIIEH YacTH HACBIIM CIEAYeT IpeayCMaTpUBaTh YCTPOWCTBO
H30JISIIIHN.

Tenmo ¢GunbTpyroIIell YacTH HACBITK JOJKHO BBICTYIATh C 00CHMX CTOPOH 3EMJISTHOTO IMOJIOTHA B
Buze 6epM He MeHee yeM Ha 0,5 M 1ociie 3aBepIeHus 0CaIKU COOPYKEHUSI.

OcHoBaHHe (QWIBTPYIOMIEH HACBHIMIU M PYyCIO BOJOTOKA JOIDKHBI OBITh YKpEIDICHBI Ha 3 M B
BEPXHEM U HIDKHEM Obe(ax OT pa3MbIBa B COOTBETCTBHH C PACYETHOW CKOPOCTBIO JBMIKEHHUSI BOJIBI
yepe3 Hachlb. [Ipyn 3TOM pacTHTENBHBIM CIOH Ha yJacTKax C CHJIBHO Pa3MBIBAEMBIMH T'PyHTaMH
yIAIATh HE JOIYCKAaeTCsl.

Ecmn Bepx ¢unbTpyromield HachllM pacriojaracTcsi Ha YpOBHE OpOBKM IOJOTHA, TO Hal
(UIBTPYIOIIEH YacThI0 HAa PACCTOSIHUA 5 M B 00€ CTOPOHBI OT Hee HE0OXOAWMO MpeaycMaTpHUBaTh
OTCBINKY OaJIIACTHOTO CJIOA U3 IIeOHS.

19.7 B mnpoekTe NpPOM3BOJCTBA CTPOUTEIBHBIX Pa0OT ClieMyeT NpelycMaTphBaTh BO3BE/ICHHE
¢uIpTpyIOIKX HackInel crocoOoM CBOOOIHONH HAaOpPOCKH CKalbHBIX OOJOMKOB WM BaJyHHOI'O
TpyHTa, a B CHOy4asX IPUMEHEHUS CKaJIbHBIX OOJOMKOB IUIMTHOTO THNA — YKIAAKY HX



TOPU30HTAIBHBIMH PSIaMU ¢ MAKCUMAJIBHBIM COXPaHEHHEM ITyCTOT.

19.8 OTKOCHI 3eMIITHOTO TIOJIOTHA OT ITOJOMIBHI JI0 Bepxa (QMIIBTPYIONIEH YaCTH COOPYKEHHMS, a IS
HamopHelX — Ha 0,5 M BBIIIe TOPU30HTA BOJBI MPH PACUETHOM PAcXOfe HEOOXOIMMO YKPEIUIITh
OETOHHBIMH WIIM JKeJIe300€TOHHBIMH TUIMTaMH Ha paccTostaue B coorBercTBuu co CHull 2.05.03.
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a — HaNOPHbIX; 0 — Oe3HanopHBIX; 1 — 3eMJITHOE HOJIOTHO; 2 — W3OJLUOHHBIN MaTepuai; 3 — QUIbTPYIOIIas YacTh HACKIIN; 4 — yKpEIUICHHEe OCHOBAHUS; 5 — KpHUBas
nenpeccun; [BB — pacueTHbIil FOPH30HT BHICOKHX BOJ Mepel coopykenneM; N, — nomyckaemas riry6uHa moToka nepej Hachimbio; Ng — GbiToBas riry6uHa notoka; L — mmna
(unpTpyromen HaceI; b, — OpoBka mpoduisHas

Pucynok 19.1 — IlponosnbHelid pazpe3 GUIBTPYIONIMX HACHITIEH
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a — TIPOJOTBHEIN pa3pe3; 6 u B — pa3pes3sl o A—A B ciydasix (COOTBETCTBEHHO) Bo3BeaeHuss OH 10 oTChITKK 3eMIIIHOTO mojioTHA | mpu pa3memneHnn OH B nmporane Mexay
MOJIXOJJHBIMU Y4aCTKaM1 HAChINKU; 1 —I0poXKkHas HAaChINb; 2— (IIBTPYIOIIAs YaCTh BOJOIPOITYCKHOT'O COOPYKeHus; 3 — m3ousiius Bepxa OH 13 cuHTeTHUECKOro HETKaHOTro
Marepuana; 4 — necuaHasi WM TalICIHO-TPaBUiTHASI TIOAYIIKA BBICOTO N3 Hax BEpXoM KOUYeK 110 OCHOBHO# ILIOIIA KON, OTCHIIIaeMasi Ha IIOBEPXHOCTh PACTUTEIBHO-MOXOBOTO

MOKPOBA; 5, 6—O0Tr0NOBKU (PUIIBTPYyIOMIeH YacTH (BXOAHON U BBIXOIHOH ), BRICTYIIAOIINE 32 TJIOCKOCTH OTKOCOB JIOPOXKHOM HACHITH B BHIe OepM mupuHoii |; 7— usomsims Bepxa u
OOKOB MOYIIKK M OTKOCOB HACHIIH U3 CHHTETHYECKOT0 HETKAaHOTO MaTepualia; 8 — KpHBast ISTTPECCHH BOJHOTO MOTOKA B Ipejieiax CoOpyKeHus; 9 — mpruMepHBIi ypoBEHb Bepxa
Ko4eK; 10— OTKOCHI OrOJIOBKOB (PHIIBTPYIOIIEH YacTH COOPYKeHUs; 11 — OTKOCHI IOIXOJHBIX YYaCTKOB Hachlmu 10 Bo3BeneHus OH

Pucynox 19.2 — Cxewma ycrpoiicta Gunbrpyromei Hacbinmu (OH) Ha TopdsHBIX 1 3aTOp(HOBaHHBIX TPYHTAX



19.9 C mHaropHOW CTOpOHBI (WIBTPYIOINIMX HAChIIEd MNpPH HEOOXOAWMOCTH  CIIEAYET
npenycMaTpHBATh HIOYICPKUBAIOIINE YCTPOUCTBA B BUIE Bajia BEICOTOM He MeHee 0,4 M (Hampumep,
U3 KaMHs), OXBaThIBAIOIIHE IIOJYKONBIOM BXOJHOE OTBEPCTHE COOPYXKEHHs Ha PACCTOSHHU OKOJIO 2
M.

20 3EMJISHOE TTOJJIOTHO B PAMOHAX PACHPOCTPAHEHWS BEYHOMEP3JIBIX
I'PYHTOB

20.1 3emssiHOE TONOTHO B paiOHAaX pacIpPOCTPAHEHHs] BEYHOMEP3JIBIX TIPYHTOB CIIEAYET
NPOSKTUPOBATh 10 HOpMaM Hacrtosero CBoJa MpaBMiI IO MIPOSKTHPOBAHUIO 3EMJITHOTO IOJIOTHA C
y4eTOM JIONOJHUTENBHBIX IOJOXKEHUH MaHHOTO pasjena, OTPaKAIOLUIMX COCTOSIHUE U CBOMCTBA
BEYHOMEP3JIBIX TPYHTOB, MX M3MEHEHHE BO BPEMEHM (B pe3yjibTaTe NMPOU3BOJCTBA CTPOHMTEIBHBIX
paboT, MOCIEeAYIOMEro AMHAMHYESCKOTO BO3ACHCTBHA MT0E3AHOIM HAIPY3KH M NPUPOIHEIX (akTopoB), a
TaKKe YKa3aHWH 0 M3BICKAHHSM, [IPOCKTUPOBAHUIO U CTPOMTENBCTBY XKEJIE3HBIX JOPOr B paiioHax
BeuHoi Mep3noTel BCH 61 -89 ¢ yuerom pekomeHpamuii qpyrux BenqoMcTBeHHbIX HopM — BCH 200-
85, BCH 203-85, IToco6ust kK CHull 2.05.07-85 [17].

20.2 TIpoekTHpoBaTh 3eMIITHOE MOJIOTHO B pailOHAX BEYHOW MEpP3JIOTHI CIEAyeT B KOMILIEKCE C
NPOJNOJBHBIM  TpoduieM ¥ IUIAHOM  JIMHUM,  BOAONPONYCKHBIMH,  BOJOOTBOJHBIMH U
MIPOTUBOICHOPMAIIMOHHBIME COOPYKEHUSAMH C YIETOM TpeOOBaHHIA K TPOU3BOICTBY PadoT.

20.3 KoHcTpyKIIMM 3eMIISTHOTO MOJIOTHA CIIEAYET Ha3HayaTh B 3aBHCUMOCTH OT €T0 PACIIOI0KEHHS
Ha DJJeMEHTax penbeda, BHAA TPYHTOB, KAaTETOPHH MPOCAJOYHOCTH OCHOBAHMS BEYHOMEP3JIBIX
rpyHToB (Tabmuna 20.1)*; cocraBa TpyHTOB B Kapbepe M COCTOSHMS MX MPU OTTAMBaHUHM B OTKOCAaX
BBIEMOK, @ TaK)Ke TEXHOJIOTHHU IIPOU3BOJICTBA paboT.

* BewyHoMmep3iible TpPYHTBl B 3aBHCHMOCTH OT WX TEMIEpaTyphl IIO/IPa3NeISIOTCS Ha
HHU3KOTEMIIEPATYPHBIE M BEICOKOTEMIIEpATypHBIE.

K Hu3koTemmepaTypHBIM OTHOCST TPYHTHI, UMeloIue Temreparypy MuHyc 2 °C M HHXe Ha
riryoune 10—15 M OT MOBEpXHOCTH 3eMIIH.

K BBICOKOTEMIIEpaTypHBIM TPYHTaM — TPYHTHI, UMEIOIINE TEMIIEpaTypy Beie MuHyc 2 °C, a mpu
OCTPOBHOM 3aJIeTaHUN — HE3aBUCUMO OT 3HAUCHUS OTPULIATEILHON TeMIIepaTyphl.

Be‘lHOMCpSJ’IBIC prHTI)I 10 CTCIICHU HX )qu)OpMaTI/IBHOCTI/I l'IpI/I OTTauBAHUU paSlleJ'lS[IOTCS[ Ha
YCTOMYUBBIE U HEYCTONUMBBIE.

K HeycTOWYHMBBIM OTHOCSTCS TIMHUCTBIE TPYHTHI, APECBSIHBIC U HIEOCHUCTHIC TPYHTHI C TIIMHUCTHIM
3aMOJIHUTENIEM, KOTOpPBIC TMPH OTTAMBAHHH IPUXOAIT B MSATKOIUIACTHYHOE M TEKydee COCTOSIHHE
(mokazarenp Tekydectd | > 0,5), a Takke Bce HECKAaIbHBIC TPYHTHI, HE3aBUCHUMO OT WX BHIA IIPHU
HaJIMYUW B HUX MMOJ3EMHOTO JIbJIA.

20.4 JTnst obecrievueH st TPOYHOCTH U YCTOHYMBOCTH 3EMIITHOT'O MOJIOTHA TIPU €r0 MPOSKTUPOBAHUN
CJIEIYeT MpeIyCMaTPUBATh:

MPEUMYIIECTBEHHOE Pa3MEIeHUE TPACcChl Ha yJ4acTKaX PACIpOCTpaHEHWs TPYHTOB, CIIATraroIuX
MPOYHOE OCHOBAHHE W YCTOWYMBBIX IPU OTTAUBAHUH B OTKOCaX BBIEMOK;

JUIS  COOPY)KEHHUS HACHIEH NPEUMYIIECTBEHHOE WCIOJIF30BAaHHE TPYHTOB, WMCIOIIUX JIYYIIHC
CTPOHMTENbHBIE CBOMCTBA M B MEHBIIEH CTEIEHH IIOJABEP)KCHHBIX WM3MECHEHHUIO COCTOSHHUS TIOZ
BO3/IeiiCTBUEM NIPUPOIHBIX (hAKTOPOB;

KOHCTPYKTUBHBIC W OpPTaHU3AI[MOHHO-TEXHOJIOTHYCCKHE MEPONPHUATHS, HAIpPaBICHHBIC Ha
OTpaHWYCHNE BEINYHHBI, HHTEHCUBHOCTH U HEPAaBHOMEPHOCTH OCaJ0K U MOPO3HOTO ITyYeHHsI TPYHTOB
3EMIISTHOT'O TIOJIOTHA U €TI0 OCHOBAHUS,

CO3J]aHUE 3allacoB IO LIMPUHE M BBICOTE HACBIIEH B COOTBETCTBUM C PACUETHOW BETUUMHOM
nedopmaruii rpyHTOB OCHOBaHHS,

YCTPOWCTBO HMCKYCCTBCHHOTO OCHOBAaHUS W TPHUMCHEHHE JPYIHX MPOTUBOACHOPMAITHOHHBIX
KOHCTPYKIUH (B TOM YHCIIE C WCIOJIH30BAHHWEM IIEHOIUIACTA, TEOTEKCTHIIS W T.N.) B BBIEMKax W Ha
noJaxoJax K HUM, le/I HaJIMYUU l'[y'-ll/IHl/ICTI)IX prHTOB, cna61>1x nu HpOCﬁ)lO'-IHl)IX OCHOBaHHﬁ;

MUHUMAaJbHOE HapyIICHHE E€CTECTBEHHOTO PACTHUTEIHFHO-MOXOBOTO TOKPOBA, a TaKkKe pPEXHMa
MTOBEPXHOCTHOW M TPYHTOBOM BOJ HAa Y4acTKax co cabbIM U IPOCAIOYHBIM OCHOBaHHEM.



Ta6mmna 20.1

Tun ocHoBaHUs Bennunna OCHOBHBIE BUJIBI M COCTOSTHHE TPYHTOB OCHOBaHUS
OTHOCHUTEILHOU
ocanku O
I npounoe 8 <0,03 CkanpHBIE, KpPYIMHOOOJOMOUYHBIC U TI€CYaHBIE TPYHTHI 0e3

BKJIIOUCHHUH JIbJ]a; TJIMHUCTBIC Tallble TPYHTHL B TBEPAOM H
TIOJIyTBEPJIOM COCTOSIHUSIX

I renocratouno| 0,03 <5 <0,1 |[MuHKCTBIE TPYHTBI B TYrOMIACTHYHOM H MSTKOILUIACTHYHOM
MIPOYHOE COCTOSIHHAX, a TakkKe MecYaHble M KPYMHOOOJIOMOYHBIE TPYHTHI C
TJIMHUCTBIM 3alOJHUTENEM TpPU HAJIWYUM B HUX MPOCIOEB WU
TUH3 JbJa cyMMapHoi TommuHOH M0 0,10 M B KaxmoMm clioe
MOITHOCTBIO | M HccieryeMoil BEYHOMEP3JION TOMITH OCHOBAHUS

I craboe 0,1<3<0,4 |InuHUCTBIE FPYHTHI B TEKYYEMIACTHYHOM M TEKYyYEM COCTOSIHHUSAX,
a TarKe TOpQbl, IecyaHble W KPYMHOOOJIOMOYHBIE TPYHTHI IPH
HQJIMYUM B HUX JIMH3 WIH OTJCJIBHBIX MPOCIOEB JIbJJa CyMMapHOH
ToMHOM 10 0,4 M B Ka)KJIOM CJIO€ MOIIIHOCTBIO 1 M

IV npocanounoe 6>04 ['MUHUCTBIE TPYHTHI B TEKY4YEM COCTOSHHUH, TOP(DSHBIE OTIOKEHUS,
a TaxoKe TPYHTHI BCEX BUJOB NPU HAJMYHMH B HUX ITOJ3EMHOTO JIbJa
CyMMapHOI1 MOITHOCTBIO 6osee 0,4 M B KaKJIOM CJI0€ TOJIIUHON 1
M

20.5 TumoBble KOHCTPYKIMH 3€MJITHOTO TOJIOTHA CJEAyeT NPUMEHSTHh ISl YYacTKOB TPAacChl,
XapaKTePU3YEMbIX BEINYHHOW OTHOCHTENBHON ocamku ocHoBauus O < 0,1 (cM. Tabmumy 20.1) u
YCTOWYMBBIMU TPYHTaMH B OTKOCAax HE3aBUCHMO OT IJIyOWHBI, XapakTepa 3ajieraHusi U TeMIIepaTyphbl
BEYHOMEP3JIBIX TPYHTOB!

JUIA Hacelledl Ha ocHoBaHMAX | u Il kareropuif mpocagoOYHOCTH, COOPYKAEMBIX U3 CKaNbHBIX,
KPYITHOOOJIOMOYHBIX, TIECYAHBIX TAIBIX U CHITY4EMEP3JIBIX TPYHTOB (C BIAXKHOCTHIO 110 3 %);

JUIA BBIEMOK TIyOMHOW 70 12 M B CKaJdbHBIX M KPYIMTHOOOJIOMOYHBIX TPYHTaX, TallBIX ITECKax
KPYIHBIX U Cpe/IHEeH KPYITHOCTH U BEUHOMEP3JbIX IpyHTax | kaTeropuii mpocago4HOCTH.

[Ipn 3TOM mHpPHHY 3EMISHOTO MOJNOTHA, OYEPTAaHHE €ro BepXa, KPYTH3HY OTKOCOB CIEIyeT
Ha3HA4aTh B COOTBETCTBUM C TPEOOBaHUAMH pa3zesia 5 B 3aBUCHMOCTH OT BHJA, COCTOSHUS M CBOMCTB
TPYHTOB C Y4ETOM BO3MO>KHOT'O UX U3MEHEHHSI.

20.6 MuHUMaJBbHYIO BBICOTY HAChITIel Ha BCEX BU/IaX OCHOBAHUIL ClIeAyeT Ha3HAYATh 10 YCIOBHUAM
MIPOEKTUPOBAHMUS POJIOIBHOTO PO(MIIs, @ Ha yJacTKaxX CO CIA0BIMH U IIPOCaI0YHBIMH OCHOBAHHUSIMA
— KpPOME TOTr'0, [0 pe3yIbTaTaM TEIUIOTEXHHUECKUX PacueTOB.

20.7 VuauBuayanbHOMY TPOCKTHPOBAHUIO MOIJISKAT OOBEKTHI, MEPEUHCICHHBIE B 1. 6.2, U
JIOTIOJTHUTEJIBHO B YCIIOBUSIX BEYHOW MEP3JIOTHI 3eMIISTHOE MOJIOTHO B IpeieNax:

Mapei, IpeiCTaBIAIOIUX co00# cnabbie W mpocamoynbie ocHoBanust (& > 0,1, te. I u IV
KaTeropuii mpocagoyHOCTH);

YYaCTK{ C aKTUBHBIM Pa3BUTHEM WJIM BO3MOXXHBIM BO3HHKHOBEHHEM TEPMOKapCTOBOTO MPOIIECCa;

YYaCTK{ C HAUIMYNEM CE30HHBIX HIIM MHOTOJICTHUX OyrpOB ITy4eHHS;

Hale/ieil, IeHCTBYIONINX B €CTECTBEHHBIX YCIOBHSX, U TPOrHO3UPYEMBIX.

20.8 HeszaBucumMo OT TeMmImepaTypsl BEYHOMEP3IIBIX T'PYHTOB OCHOBAHHUS CIINyeT YYHTHIBATh
OCaJIKM HAaChIlIe M OCHOBHOM IUIOIMIAJKK BBIEMOK, BO3HMKAIOIINE B pe3ysibTare Ae(OpMUPOBAHMS
IPYHTOB AEATENBHOIO €105 Sq M OT Je(h)OpPMHPOBAHUS OTTAaHBAIOLINX BEYHOMEP3IIBIX TPYHTOB Sg.

20.9 CymmapHylo BemMYMHY OCaJKM Hacelleh S = §; + Sy crmenyeT nojapasaenarb Ha
CTPOUTENBHYIO S; M AKCILTYaTAl[HOHHYIO S,.

CoOTHOIIIEHWE MEXIy HUMH CJeJyeT YCTaHaBIMBAaTh HAa OCHOBAaHHMU OIBITHBIX JaHHBIX. [Ipn
OTCYTCTBUU TAaKHUX JTAHHBIX OPUEHTHPOBOYHO MOXKHO MPHHATE S, = S, =0,5 S.

VBenuueHue UIMPUHBI HACHIIU AD Ha ypoBHE HpoGHIBHONW OPOBKH ClEAyeT OMNPEACISTH IO
thopmyie

Ab=38S,, (20.1)

B Tex cmywasx, xorma mpeaycMaTpUBAaeTCsl YaCTHUYHBIN 3amac Ha OCaJKy IO BBICOTE HACHIINH,
BEJIMYMHA YITUPEHUS HACKHIIH JODKHA OBITh COOTBETCTBEHHO yMeHbIeHa (prucyHoK 20.1).
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1 — OTKOC HaCHIITY THIIOBOW KOHCTPYKIMHU; 2 M 3 — 3aIac 10 IHUPUHE U BHICOTE HACHINHU; 4 — BEpXHUI1 CJION HACHINH, JOCHITAeMBIi B YCIOBHUSX IKCIUTyaTalluH; 5 1 6—
HIOBEPXHOCTh BEYHOMEP3JIOT0 IPYHTA COOTBETCTBEHHO B €CTECTBEHHBIX YCIOBHUAX M MOCTIE €€ IOHMKEHUS Ha PACUETHYIO TIyOuHy; by, u b, — oTMeTka GpOBKH 3eMIIIHOTO MOIOTHA
COOTBETCTBEHHO MPOCKTHOH W MPOPIIEHON BBHICOTHI

Pucynok 20.1 — PacueTHas cxema K ONpEeAeNIEHUIO 0CaI0K U YBETUUEHHUIO HaUaJbHBIX pa3MEPOB HACKIEH
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1 — BOOOTBOAHAS KaHABA; 2 — APSHUPYIOUINI TPYHT; 3 — TCIUIOM30JIANNS, Ha3HaUaeMasl 1o pe3yabTaTaM TeIIOQU3NICCKUX pacueToB; 4 — IpeHaxxHas Tpyoa; 5 —
TJIMHUCTHI TPYHT; 6 — MOBEPXHOCTh BEYHOMEP3JIOT0 TPYHTa B €CTECTBEHHBIX YCIOBHAX (pasmepsl B M); Hy — 00Iast BBICOTA CIIOST HACBHIITHOTO TPYHTA CO CII0EM BBIpE3KH h,
Pucynok 20.2 — Cxema ycTpoiicTBa HCKyCCTBEHHOT'O OCHOBaHHMS HACKINEH BEICOTOM MeHee | M Ha ydacTkax ¢ BeuHomep3isiMu rpyHTamu 11 u 111 kateropuii (a) u IV
KaTeropuu mpocaaogHocTH (0)




1 — ApeHMpYIOUIUiA TPYHT; 2 — IIIMHKUCTBIN TPYHT; 3 — MMOBEPXHOCTH BEUHOMEP3JIOT0 I'PYHTA TOCIie 00pa30BaHMs AESTEIBHOTO CIIOS TI0 IEpUMETpY BhleMkH; H,, — riryOuna
BBIEMKH 110 IPOJOIbHOMY Hpodunto; H, — riryOnHa BEIEMKH C y4eTOM BEIMYUHBI BRIpe3KH h, c1aboro rpyHTa OCHOBaHHS, HA3HAYAEMOIT 110 pacyeTy; Ny — BEIMYHHA OCAIKH
OTTaMBAIOLIECTO IPYHTA OCHOBAHUS NPH 00Pa30BaHUU JIESITEILHOTO CII0SI [0 IEPUMETPY BBIEMKH
Pucynok 20.3 — Ionepeunslii npo¢ b BEHIEMKU B TYTOIUIACTUYHBIX W MATKOIIACTHYHBIX TIIMHUCTBIX TPYHTaX

/ 1

1 —npenupyroumii, KPyMHOOOIOMOYHBIN IPYHTHI, B TOM YHCJIE C IECYaHbIM M TIHHHCTHIM 3aM0JHUTENCM; 2—ApeHaxHas Tpy0a; —roniuuna cios, Ha3HaYaeMast o pacyuery
Pucynok 20.4 — IlonepeuHslii TpoQuiIb BEIEMKH B TIIMHUCTBIX TPYHTAX, MEPEXOASAIINX IPU OTTAUBAHUN B TEKYUYEIUIACTHYHOE U TEKydee COCTOSIHUE



1 — 70TOK MPOTUBOMYYNHHON KOHCTPYKIINH; 2 — TaJIbKa WM IPaBHi, a €CIIM BBIEMKA IIPOPE3AET MJIBIBYHBI HIIM TJIMHUCTbIE TPYHTHI, TO KPYITHO3EPHUCTBIA MECOK; 3 —
YKpeIUIeHHe 0TKOCOB; N, — TiryOrHa BhIpe3KHu, Ha3HavYaeMas 1o pacuery; H, — riay6rHa BEIEMKH 10 IPOJOIEHOMY TPOBIIIIO
Pucynok 20.5 — Ilonepeunslii mpoduib BEIEMKH B TNIMHUCTBIX TPYHTAX, MEPEXOSIINX TPH OTTANBAHUH B TEKyUYEIIJIACTUYHOE U TEKy4Yee COCTOSTHHE



20.10 Ha yuacTkax ciaObIX M HpPOCaZOYHBIX OCHOBaHWH Hackineil BeicoTOH Menee 1,0 M mpu
HAJIMYUM  PACTUTENFHO-MOXOBOTO TOKpOBa M MeHee 1,5 M TpH €ro OTCYTCTBHH CJEIYeT
IpeaycMaTpUBaTh YCTPOMCTBO MCKYCCTBEHHOTO OCHOBAHUS M3 CKaJbHOTO, KPYITHOOOJIOMOYHOTO WU
MIECYaHOro0 XOpOILIO JpeHHupytomero rpyHta (pucyHok 20.2). ImyOuHa TpaHIIEH BBIPE3KU
OTIPEZIETISIETCS] PACUETOM.

20.11 B BrleMKaxX, Ha y4acTKax 3ajieTaHUs TJIUHUCTHIX TPYHTOB WIH KPYITHOOOJIOMOYHBIX C
TJIMHUCTBIM 3aIlOJHUTEINIEM MIPH coJiepkaHuu yacTuil pasmepom 0,1 MM u meHee B o0beme Gostee 20 %
ClIelyeT TpeNyCMaTpHUBaTh 3aMEHY €CTECTBEHHBIX TI'PYHTOB OCHOBAHHUS JIPEHHPYIOIMIMMH IyTeM
COOTBETCTBYIOIIET0 yBeMUIeHUS TTyOmMHBI BeleMKH (pucyHKH 20.3, 20.4) mmu pa3paOoTKy TpaHIIEH
T10JT OCHOBHO# IIJIONIAIKOM C YCTPOHCTBOM JIOTKOB IPOTHBONMYYHHHOM KOHCTPYKIUH (pUCYHOK 20.5).

Jns  HeyCTOMYMBBIX TPYHTOB TIpH OTTamBaHMM B OTKocax (cM. 1. 20.3) HeoOXoanmsl
JIOTIOJTHUTENbHBIE TPOTHBOAE(HOPMALIIOHHBIE MEPOIPUATHS: YIOJIO0XKEHHE OTKOCOB, TETLIIOM3OJISIIHS,
YCTPOMCTBO OTKOCHOTO JpeHa)ka, OOCHIIKA OTKOCOB JPEHHUPYIOIIUM W KPYIMTHOOOJIOMOYHBIM
MaTEepPHAIIOM.

20.12 YyacTKkH Tpacchl ¢ HaJIMYHEM ITO3€MHOTO JIbJa, 3aJeraloliero Ha IIyOnHe MeHbIIeH, YeM
JBOWHAs WM TpOHMHAass TOJNIIMHA JEATENBHOTO CIOS B  palloHaX COOTBETCTBEHHO C
HU3KOTEMIIEPAaTYpPHBIMH ¥ BBICOKOTEMIIEPATypHBIMH ~ BEYHOMEP3JIBIMH  T'PYHTaMH, IIOJJIEXKAT
BBIJICTICHUIO.

JIi1s TakuX y4acTKOB B IPOEKTaX 3EMIISIHOTO TIOJIOTHA CIIEAYET PelyCMaTpUBaTh:

CO3/IaHME 3allPETHBIX 30H, OTPaKIAEMBIX CIICHHUAJIbHBIMH 3HAaKaMH, B TIpeAenax KOTOPBIX
3arpemraeTcs Xo3siCTBEHHAs AEATEIBHOCTh KaK IIPU CTPOUTENBCTBE, TaK U B TIEPHOJL 3KCILTyaTallly;

yKa3aHusl O BPEMEHU ¥ TEXHOJIOTUH MTPOM3BOACTBA 3eMJISTHBIX paboT, HCKIIFOUAIOIIUX BO3MOYKHOCTD
OTTaMBaHUs TPYHTOB;

pa3MelIeHIe IPUTPACCOBON aBTOIOPOTY HA PACCTOSIHUU HE MeHee 50 M OT ITOIOLIBBI HACKIIIY;

TpeOOBaHMs K TPYHTaM, YCTPOWCTBAM TETUIOM3OIISIIUH U T.JI.

MuHAMAaNBHYIO BBICOTY HAachli Hpi, Ha TakWX y4JacTkax cleqyeT Ha3HAa4aTh B COOTBETCTBHHU C
TpeboBanusaMu 1. 20.6 1, KPOME TOT0, UCXOS U3 YCIOBHUS

2h; - 1 < Hpin 2 i (20.2)

rae h, — TonumHa qesTensHOrO CIOs, M;

|, — paccTosiHHe OT MOBEPXHOCTH BEYHOMEP3JIOT0 TPYHTA 10 BepXa CJI0s JIbJa, M;

Hmin — 2™ g mopor 1 u 11 kareropuit, 1,2m — s gopor III—IV kateropwuii.

[MpuHUMaTH ciieayeT OOJBILIYIO U3 MOTYYSHHBIX BEIUYHH.

[Ipy cymecTBeHHOM HapyIIEHHH pPacTHTEILHO-MOXOBOTO TIOKPOBa, a TAKKe€ HA YYacTKax, TIe
BO3MOXXKHO HapylIEHHE pEXHMa IOBEPXHOCTHOTO CTOKAa BOJBI, CJIEAyeT IpeaycMaTpHBaTh
NpoTHUBOE(OpMAIIMOHHBIE MEPOIIPHSITHSI.

20.13 B mpepenax y4acTKOB 3aJieTaHUs MOJ3EMHOTO JIbJa HEMOCPEACTBEHHO IIOJ AESTENbHBIM
CJIOEM, TJIe 110 TEXHUYECKUM IIPUYMHAM BbICOTA HACBIIM Ha3Ha4YaeTcs MeHee Tpedyemoii myHkTa 20.6,
ClleflyeT TpeoyCMaTpHBaTh IIOJHOE WM YacTUYHOE YJAJCHWE JbJla W3 OCHOBAaHMSA HACBHIIH C
3aMoJIHEHUEM TPAHIIIEH MECTHBIM IPpyHTOM (pucyHOK 20.6).

Ecnu cymMMa TONIIMH AEATENBHOTO CJOSL M BBICOTHI HACHIMM OyJeT paBHA WM TPEBBICHT 4 M,
MOJ3EMHBIH JIE]| pa3peliaeTcs He yaalsTh.

20.14 BpleMKH B IpyHTaX, COASp)KAIlUX ITOJ3EMHBIH Jed, CIeqyeT NMPOCKTHPOBAaTh 110 HOpMaM
BCH 61-89.

Ecnu BeIeMKa Tpope3aeT JMH3Y JIb/Ia, TO HE0OXO0ANMO PacKphIBaTh €€ B MpeAeiax KOHTYpa JIMH3BI
Ha TaKylo IUPUHY, YTOOBI JIeJ U3 OTKOCOB ObLI yaaseH (pucyHok 20.7).

[Tpn 3HaYUTENIFHOM MPOCTUPAHHUHU CJIOS JIbJia PACKPHITHE BEIEMKH 11€7IECO00pa3HO B COOTBETCTBHUU
¢ pucyakom 20.8. Jlem, oOHaXXCHHBI Ha OTKOCAaX BBIEMKH, CJEAyeT TMPHUKPHIBATH CIOEM
JPEHUPYIOILETo IPYHTA.

[Ipu 3aneranuu cios jbpJa HWKE OPOBKHM 3eMJISTHOTO ITOJIOTHA Ha TIIyOMHE MEHee WM PaBHOM
TOJIIMHE AEATENHHOTO CJIOSI HEOOXOAMMO NPEeIyCMaTPUBATh YAAICHHE JbJa U 3aMEHY €r0 MECTHBIM
TPYHTOM; IIpY OOJIbILIEH TIIyOWHE 3aeranus JbJia €ro pa3peraeTcs He yaalsTh.

20.15 BrleMkn, npopesaroliye BOZOHOCHBIE T'OPH30HTHI, CIIELYeT OrPaKAaTh APEHAXKHBIMU
YCTpOMCTBaMH WJIM NPOTHBOHAJIETHBIMH COOpYyXeHusIMH. [locnennne HaIeKUT peycMaTpruBaTh Ha
y4JacTKax, JEHCTBYIOIIMX B NPHUPOAHBIX YCIOBHSAX WM HAa y4acTKax IPOTHO3HPYEMBIX HaleleH, B
KOMIUIEKCE C BOJJOOTBOJIHBIMH YCTPOHCTBAMHU.

20.16 [penaxu paspemiaercsi MPUMEHATh TOJNbKO INpH AeOMTE HCTOUYHMKA W TEMIlEpaType
TPYHTOBOW BOJBI, OOECIEUMBAIOIIMX KPYIJIOTOAMYHYIO pabOTy JpeHaka, WIM B CIydasx
OCYIIECTBJICHHS IOAOTPEBA MIIH JPYTHX MEPONPHUATHH, IPETOXPAHSIONINX IPEHAX OT IPOMEP3aHHUA.
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1— HOJI3€MHLIﬁ JICa, 2— 3aChbIlIKa MECTHBIM TNIMHUCTBIM I'PDYHTOM;, 3 — MMOBEPXHOCTb BCUHOMEPIJIOTO I'PyHTA B €CCTECTBCHHLIX YCJIIOBUSAX, hﬂ — MOIIIHOCTH ACATCIBHOT'O CJIOSA B
€CTECTBEHHBIX YCIIOBHAX
Pucynok 20.6—Cxema ycTpoHCTBa HACHIIIH HAJ MTO3EMHBIM JIHIOM, 3aJICTAIOIINM Ha [NTyOMHE, PABHOI MOIIHOCTHU AEATEIEHOTO CIIOS
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1 — KOHTYpBI JIUH3BI JIbAa; 2— OCh IyTH; H,— riyOrHa BEIEMKH [0 IIPOJOJIbHOMY HPpoduitio; h,, — BEeINYHHA OCaJKK OTTAUBAIOIIETO IPYHTAa OCHOBAHUS IPH 00pa30BaHHN
JISSITENIEHOTO CJI0S 110 IEPUMETPY BBHIEMKH
Pucynok 20.7 — Tlonepeqnsrii mpo(uiIs BEIEMKH, IPOPE3AIOIIEH TNH3Y JIba
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1 — orkoc He kpyue 1:1,5; 2 — rpyHT 3aMeHbI; 3 — pacCcTOSHUE 70 TIOBEPXHOCTH CJIOS JibJa (He MEeHee ABOMHOI TITyOuHBI OTTauBaHUs TPYHTA 3aMeHbI); 4 — Jef
Pucynox 20.8— Tlonepeunsiii npouiik BBIEMKH, IIPOPE3aIONIeH CII0H 1M0I3eMHOTO JIba




20.17 BomoOoTBOAHBIE COOPY)KEHHsI HAa y4acTKaX C BEYHOMEP3JIBIMH I'DYHTaMH, COXPaHSIOIIUMHU
YCTOWYHMBOCTH B OTKOCAX ITPH OTTaWBAHHH, CJIEIyeT MPOEKTUPOBATH 110 HOpMaM paszena 17.

20.18 Ha mapsix BOJOOTBOJHBIE KaHABhI CIIEyeT NpeaycMaTpuBaTh Ha paccTosHuM 5—10 M ot
MOZIOIIBBI HACHIIIH.

IIpomonbHBINA YKIOH BOAOOTBOJIHBIX KaHAB clieAyeT HazHadaTk He MeHee 0,004 Ha MOXOBOW U He
MeHee 0,002 Ha koukoBaroil mMapu. IlupuHy KaHaBbl MOHU3Y CleAyeT NpuUHUMaTh He MeHee 0,8 M
(nocne ykperienus), ryouny He Meree 0,6 M OT HH3a KOUEK.

Ecnmu TpeOyemblii IpOJONBHBINA YKIIOH HE MOXKET OBITH oOecriedyeH WM YCTPOWCTBO MPOJOIbHON
KaHaBbl MOJKET IIPUBECTH K BO3HUKHOBEHHIO TEPMOKApPCTOBOTO IIPOIIECCa, CIEIyeT IpeLycMaTpUBaTh
TIOTIEPEYHBIH TPOITYCK MOBEPXHOCTHOM BOJBI TIOCPENCTBOM (HUIBTPYIONIINX HACHINEH, APESHUPYIOIINX
TIpope3ei NiM IPYTruX BOAOIPOITYCKHBIX COOPY KEHHH.

B03M0OXHO MEHBIIEH NMPOTSHKEHHOCTH CIIELYeT TaKKe IPOEKTUPOBATH MPOOIbHBIE BOJOOTBOJHbIE
W HaropHble KaHaBbl Ha Y4YacTKax CJa0bIX M NPOCAZOYHBIX OCHOBaHHM, JIETKOPa3MbIBAEMBIX U
HEYCTOMYMBBIX IOCIIC OTTaUBAHMUS TPYHTOB.

20.19 Ha mapsix u TopdsiHMKaxX B CiIydyasx, KOTJa OIOJ3aHHE OTKOCOB M 3alljIbIBAaHHE KaHAB
HEM30EKHO, CIIEAyeT MPHUMEHATh JIOTKM WJIM WHAWBUAYalIbHO IPOCKTHPYEMBbIE BOAOOTBOAHBIC
YCTpOICTBA.

20.20 OTKOCHI BEIEMOK B TIIMHHCTBIX TPYHTaX, NPUOOPETAIONIMX TIOCIE OTTAUBAHHS COCTOSIHUE OT
TBephoro ao msarkomiactuaHoro (Ip < 0,75), B MenKuX W IBIIEBATHIX IMECKaX, B TOM YHUCIE H C
COJICp)KaHUEM TalbKW, IpaBus M IpecBbl 10 50 %, a Taxke B KPYMHOOOJIOMOYHBIX TPYyHTax C
TJIMHUCTBIM  3amnojHuTeneM 1o 50 %, 1enecoo0pa3HO YKpEIUsiTh HOCEBOM MHOTOJIETHHX TpaB
palfloHMPOBAaHHBIX COPTOB IPH MOBBIIIEHHOW HOPME BBICEBA CEMSIH.

Pa0boThl IO YKpEIUICHHIO OTKOCOB ClIelyeT MpeaycMaTpuBaTh yepe3 1—2 roaa mocie pa3paboTku
BBIEMKH M 00pa30BaHUs HOBOTO JICATEIILHOTO CJIOSI HA OTKOCAaX.

Jns BBIEMOK B TJAMHHUCTBIX TPYHTaX, NPHUXOAALNIMX B MATKOIUIACTUYHOE COCTOSIHHE IIPH
OTTaMBaHUH, B IPOCKTE CIEAYET IPEIyCMATPUBATh JIONIOJHUTENbHBIE 00BbEMbI Pa0OT 10 2—3-pa3oBoii
TUTAaHUPOBKE OTKOCOB M OYMCTKE KIOBETOB B IEPHO]] (POPMHUPOBAHUS EITEIHHOTO CIIOSL.

20.21 Cnoco0bl yKperuleHHs OTKOCOB BBIEMOK B IJIMHHCTBIX TI'pyHTaX, HPUXOSIIUX MpPHU
OTTaMBaHUM B TEKYUYEIIACTUYHOE M TEKydee COCTOSHHME, HEOOXOAMMO Ha3Ha4daTh B KOMIUIEKCE C
NpOTUBOE()OPMAIIIOHHBIMI MEPOIIPHUSTHSIMH.

20.22 OTKOCHI ¥ THO KaHaB B MSTKOIUTACTHYHBIX CYTJIMHKAX U CYNECSX LENecO00pa3HO YKPeIIiaTh
rajeqyHO-TPaBUHHBIM WM IIeOSHUCTHIM MaTepHajoM TOoMmKHON ciost 1o 0,30 M B 3aBHCHMOCTH OT
pa3MepoB YaCTHII UCTIOIB3YEMOTO MaTepHaa.

21 3EMJISTHOE NOJIOTHO BHEIIHUX (IMOJBE3THBIX) ITYTEMR

21.1 K BHemHNM (TIOBE3JHBIM) IyTSAM OTHOCSITCS JKEJIC3HOJOPOXKHBIEC ITyTH, NpeJHa3HauYCHHbIC
JUIl BHELIHUX TEPEBO30K I'PY30B MPEANPHATHA M OPraHU3alMHd M COCTUHSIONINE CTAHIMIO (ITYHKT)
IPUMBIKaHHS JKENIE3HBIX JOPOr OOLIel ceTH ¢ MPOMBIIUICHHOW CTaHLUEH, a IPU ee OTCYTCTBHU — C
MOTPY30YHO-PA3rPy30YHBIME IIYTSIMH WJIM CO CTPEJIOYHBIM IIE€PEBOJIOM IIEPBOTO OTBETBIICHMS
BHYTPEHHHUX JKEJIE€3HOJOPOKHBIX IyTEH.

21.2 BuemHue (OIbE3AHBIC) yTH, HMetome 5S—I10-TeTHIO MepCIeKTUBY BKIIFOUCHISI B OOIITYTO
CeThb JKENEe3HbIX Jopor Poccum wiaM mnpegHasHadyeHHbIE A TACCAXKUPCKOTO JBMXKEHMS, CIIEAYET
npoektupoBats 1o CHull 32-01-95 nis cooTBeTCTBYIONICH KATErOpUH JTMHUH.

3eMIIIHOE TOJIOTHO 3THX TOABE3IHBIX IMyTEH CIEAyeT MPOEKTUPOBATH MO HOPMAaM HACTOSIIETO
JIOKyMeEHTa.

21.3 KoHCTpYKIHIO 3eMJISIHOTO MOJIOTHA HA3HAYAIOT C OTKPHITOH 0aJIacTHOM MPU3MOil B yBsI3KE C
penbe)OM MECTHOCTH, IUIAHOBHIMM M BBICOTHBIMH OTMETKaMH JAPYIMX JICHCTBYIOIIMX H
MIPOEKTUPYEMBIX COOPYKEHUI M KOMMYHUKAIMHA M OOIMMH PEHICHISIMU IO OPTaHU3allui BOZOOTBOAA
B paliOHE CTPOUTENBCTBA.

[lo cormacoBaHWIO C 3aKa3yMKOM Ha TIEPECEUEHHMSX WM PACIOJIOKEHHBIX MNapalielbHO
JKEJIE3HOIOPOKHOMY TOJIOTHY JPYTHX COOPYKEHMSX M KOMMYHHKAIMAX, HA y4acTKax 3aCTPOCHHOU
TEPPUTOPHUU NPEATIPUATHA U OPTaHU3aLHU, TOPOJICKUX TOCEIKOB U T.II., AOIMYCKAETCS KOHCTPYKIHMIO
3eMJISTHOTO TOJIOTHA MPWHUMATh C 3ariTyOJIEHHOW WM TONTy3aridyOJeHHOW OaylacTHON HpHU3MON 1
HaJEXKHBIM BOJOOTBOZIOM C IPUMEHEHHEM XKeJIe300€TOHHBIX JIOTKOB (pucynku 21.1,21.2).

21.4 KoHCTpyKIHUsi 3€MIITHOTO TIOJIOTHA TOABE3IHBIX IMyTEH C OTKPBITOM, 3ariyOJIeHHOW Win
MOJTy3ariyOJieHHOW  OalacTHOM TpPU3MOM  JOJDKHA OTBEYaTh TPCOOBAHHMSM JIOJTOBEYHOCTH,
MPOYHOCTH M YCTOMYMBOCTH B Jr000€ BpeMs Tola W JODKHAa OBITh paccUWTaHa Ha JBH)KCHHE
YETHIPEXOCHBIX BarOHOB ¢ Harpy3koi Ha ock 294 kH (30 Te).



21.5 3emisiHOE TOJIOTHO BHEUIHHMX (MOJBE3HBIX) JKEJIE3HOAOPOXKHBIX MyTeH, HE HMMEIOIINX
MIEPCTIEKTUBBl BKIIIOUCHHS B OOIIyI0 >KEJIE3HONOpPOXHYIO0 ceTb Poccmm (cm. m. 21.2), a Takxke
BHYTPEHHUX IyTeH MPEeANPHATHNA U OpTaHU3aluil, IpoekTupyetcs u coopyxkaercs no CHull 2.05.07-
91.
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OJIHOITYTHBIH y4acTOK: a, 06 — C OTBOZOM BOJIbI KIOBETOM; B, T— C OTBOJIOM BO/IbI JIOTKOM;

hg — Tonmmmua G6amtacTHOro ciiost; B — miupuna 3eMiIsIHOrO MOJIOTHA; B' — HIMPHHA 0a/u1acTHON
MPU3MBI

Pucynox 21.1 — 3eMiisiHOE MOJIOTHO C 3ariyOJICHHOM U MOJTy3ariy0JIeHHON OataCTHOM MpU3Moi
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JIBYXITyTHBIH y4acTOK: a — C OTBOZOM BOJIbI APEHAXKOM; O, T — C OTBOJIOM BOJIbI JIOTKOM;
B—C OTBOJIOM BOJIBI JIOTKOM H KIOBETOM; Ng— TOMNIIKMHA GaIaCTHOrO CJI0st; d — MEXIyIyThe;
B' — mIMpuHa 0aIaCTHOM MPU3MBI
Pucynok 21.2— 3emisiHOE TIOJIOTHO C 3ariTyOJICHHOW U MOJTy3arityOIeHHOH OaiiacTHON PU3MOM

22 J3KOJIOTUYECKHME TPEBOBAHUS TIPU INPOEKTUPOBAHMH 3EMJISIHOI'O
IHOJIOTHA

22.1 Tlpym mHpOEKTUPOBAHWM 3EMJISIHOTO IIOJIOTHA B IPOEKTaxX JOJDKHBI IPEIyCMaTpUBATHCS
KOHCTPYKLIIMM W TEXHOJOTHH IPOM3BOJACTBA PAa0OT, CIIOCOOCTBYIOIINE CHIKEHHIO OTPHLATEIHHOIO
BO3/ICCTBUS CTPOUTENBCTBA HA OKPY>KAIOIIYIO IPUPOTHYIO CPEdy.

22.2 Jlnsa npenoTBpameHus qerpafaii OKpYyXKalolel cpeibl, BOCCTAHOBIICHUS HapyLIEHHBIX IPH
CTPOUTENBCTBE TPUPOJHBIX CHCTEM U OOECIICUSHHsS] IKOJIOT0-DKOHOMHYECKOH COaJaHCHPOBaHHOCTH
Oymymero pasBUTHS  TPAHCHOPTHO-TIPUPOJHOM CHCTEMBI B IIEJIOM B  TPOEKTE  CIEIyeT
IpeaycMaTpuBaTh OLEHKY BO3ACHCTBUS Ha oKpyxatougyto cpexy (OBOC) mnpoexktupyemoro
3emisiHoro mojotHa B coorBerctBuM ¢ CII 11-101-95 u Bpemennoit uncTpykumein «OueHka
BO3/ICIICTBUSI CTPOUTEIHCTBA HAa OKPYKAIOIIYI0 Cpedy B IMPOEKTaX MXEJIE3HBIX M aBTOMOOHMIIBHBIX
Jopor» [58].

OBOC sBusercst caMOCTOSATENBHBIM 3TalloM B CHCTEME IOJrOTOBKH PEIICHHH O Pa3BUTHH
XO3SIMCTBEHHOW NIeATENbHOCTH, Pa3padaThiBaeTCsl OO NPUHATHA NPOCKTHBIX DPEIICHHH, BXOAWUT B
COCTaB ITPOEKTHO-CMETHOM JOKyMEHTAIMX 1 0POPMIISIETCS OTAEIBEHBIM JIOKYMEHTOM.



22.3 Paznen «OxpaHa okpy»Karoliei cpeapl» BoimoiaseTcs B coorBercTBiu co CHull 11 -01 -95 u
CONCPXKUT TPOCKTHBIC PEIICHHUS IO KOMIUIEKCY MPOSKTHBIX MEpPONpPUSITHI, 00ecreunBaOmInX
BhINONIHEeHNe nojoxeHnii OBOC 110 5Konorn4eckoii 6e30nacHOCTH.

224 OcCHOBHBIE KOHCTPYKTHBHBIE pEIICHHS 3EMJITHOTO TOJOTHA JOJDKHBL o0ecreynBaTh
HaMMEHBIIYIO NMOTPEOHOCTh B OTUYKJICHUHU 3€Mellb, HAaHOOJIBLIYIO COXPAHHOCTh (JIOPHI M (ayHbI B
NPOLIECCE CTPOUTENHCTBA U IKCILTYaTalliH, B TOM YHCIIE 33 CUET:

HAaMMEHBIIETO PACKPHITUS BEIEMOK B CKaJIBHBIX M PHIXJIBIX TPYHTAX;

YCTpOMCTBAa HachIled C KpPYTBIMH OTKOCAaMH, CO31aBaéMBIMH IIyTEM COOTBETCTBYIOILETO HX
3aKpeIUICHUS;

COOpY’KEHHsI BMECTO BEIEMOK TOHHEJIeH, a BMECTO HaChIIel dcTakas;

WCIIONIB30BaHUs (BMECTO TPAJUIMOHHBIX) HOBBIX KOHCTPYKTHUBHBIX PEIICHHH W MaTEpHAJOB IpH
NPOEKTUPOBAHUH M CTPOMTENBCTBE 3EMJITHOTO IOJOTHA, YNPOIIAIOMIMX TEXHOJOTHIO M B MEHBIIEH
CTETICHN BO3JICHCTBYIOIINX Ha OKPYKAIOLIYIO CPELy.

22.5 HaumeHsblllee pacKpbITHE BBIEMOK M MOJYBBIEMOK 3a CHET MPHIAHUS MX OTKOCAM KpPYTOIr'O
OYepTaHUs NPU COXPAaHEHHH HEOOXOAWMOTO YPOBHS HAJEKHOCTH OCYIIECTBIISICTCS C Y4EeTOM BCel
COBOKYITHOCTH HMH)XCHEPHO-TEOJIOTHYECKHX YCJIOBHH. I[Ipm 93TOM B  OKOJOIMYECKOM IUIaHE
yMeHbInaercsi 00beM pa3pabaThiBa€MOro TPYHTa, 4YTO CIIOCOOCTBYET YMEHBIICHHIO IpH
CTPOUTEIbCTBE:

3aIblICHHOCTH JIaHAIa(TOB B mpoliecce pa3pabOTKU IPYHTOB;

paccerBaHus B3pbIBUATHIX BEIIECTB;

YPOBHSI IITyMOB, BEIOPOCOB pa3UYHBIX BPEIHBIX BemiecTs mpu padbore CAM 1 MEXaHU3MOB.

22.6 B Tex ciy4asix, KOrjia YCTOMYMBBIA OTKOC HE HOTOHSET CKIIOH, IJIsi CHH)KEHHUS HapyIICHHBIX
HOJIC3HBIX 3eMeNb, (UIOpbl M (hayHbI LenecooOpa3HbIM SBJIAETCSA CO3JAaHHE M YKPEIUIEHHE OTKOCOB
Ooslee KpPYTBIX OYEpPTaHHH HECYHNIMMH KOHCTPYKIMSIMH — aHKepaMH WIM 3aaHKEepPEHHBIMH
HOATIOPHBIMH CTCHAMH.

22.7 C nenbio yMEHBLICHUS IUIOIIA/IH, 3aHUMAeMOl OTKOCAMH HaChIel Ha 3aTSDKHBIX KOCOropax,
PEKOMEHyeTCs YKPEIUIATh HU30BbIE OTKOCHI Pa3IMYHbIMU ITOJIIOPHBIMU COOPYKEHUSAMHU.

22.8 Tlpu BeicoTe Hachimed oT 8 1m0 20 M I1enecooOpa3HbIM SIBISETCS BMECTO HAChIIEH
CTpOUTENHCTBO AcTakaa. OHU MO3BOJIAIOT JKOHOMUTH OOJBIIME IUIOIAAN 3€MENbHBIX YTOIUii,
CHIDKATh YPOBEHbB ITyMa W BUOPALIMK U COKPATHUTH JJIMHY TPACCHI.

22.9 3aMeHa BBHIEMOK TOHHEISIMH Ilelecoo0pa3Ha, HauMHas C MIyOMHBI BeleMKd 25 M. Ilpu atom
COXpaHseTCs CYIECTBYIOIIN TaHAIadT.

22.10 dakTopamu, BIMSIONMMH Ha OKPY)KAIOIIYI0 CPELy IPH COOPY)KEHHH 3€MJITHOTO ITOJIOTHA,
SBJIAIOTCS:

HapylIeHHEe 3aHMMaeMbIX 3€Mejb, OTBEJICHHBIX I10J] YCTPOWCTBO HACBIIE ¥ BBIEMOK,
CTPOUTETBHBIX IUIOMAI0K U TEPPUTOPHI BPEMEHHBIX ITOCENKOB;

3arpsi3sHEHHE BO3[IyXa BHIOpOCAMH BpEOHBIX BEIIECTB OT pabOTHl CTPOUTENBHBIX MAllHH,
MEXaHHU3MOB, CTPOUTEIBHON TBUIBIO;

3arpsi3HEHHE BOJOEMOB X035 CTBEHHO-OBITOBBIMH, IPOU3BOJICTBEHHBIMU U JOKICBHIMUA CTOYHBIMH
BOJIaMH;

3arpsi3HEHHWE CTPOWTENBHBIX IUIOMAJOK M TEPPUTOPHH BPEMEHHBIX IIOCEIKOB OBITOBBIMH W
CTPOHUTENBHBIMH OTXOJaMH;

BUOpanys 1 NIyM OT paOboThbl CTPOUTENBHBIX MAlIMH 1 MEXaHU3MOB.

22.11 IIpoeKToM OJKHO MPEIyCMaTPUBATHCS:

NPEABAPUTEIFHOE CHATHE ITOYBEHHOTO CJIOSl Ha YYacTKaX COOPYKEHHS 3€MIITHOTO IIOJIOTHA M Ha
TEPPUTOPHAX, IPEIHA3HAYCHHBIX 10 CTPOUTEbHBIE IUTONIATKA 1 BPEMEHHbIE TIOCEIIKY;

pPEeKyJIbTHBALlUSl  HapylmIaeMbBIX  TIOJIE3HBIX  3€MeNb  pEe3epBaMH, KapbepaMH, OTBajJaMH,
3eMJICBO3HBIMH JOPOTaMH, BPEMEHHBIMH CTPOHTEIIBHBIMH IUIOMAJAKAMH H OCEIKaMH.

22.12 HopMbl CHATHS TUIOZOPOJHOTO CJIOSI MOYBHI PAa3IMYHOTO THUIA M MEXaHWYECKOTO COCTaBa
conepxatcst B [OCT 17.5.3.06 (tabmuma 22.1), a TpeOoBaHUS K OXpaHE ILIOJOPOIHOTO CIIOS TTOYBEI
NPY TIPON3BOJICTBE 3eMIIsTHBIX pabor—B ['OCT 17.4.3.02.

PexynpTuBanmio HapyIIEHHBIX 3eMeNb Mpon3BoIAT B coorBeTcTBru ¢ 'OCT 17.5.3.04.

Tabimna 22.1
HopMa cHATHS NJI00POIHOrO CJOSI MOYBBLI JJIsi OCHOBHBIX THIOB W TOATHIOB TOYB
TJIMHHCTOTO M CYTJIMHUCTOr0 MEXaHUYECKOro coCTaBa

| Tun u noaTHN NO4YB | Jluana3oH riryOuH CHSITHS, CM




JlepHOBO-TIOA30THCTEIC 20 mm Ha BCIO TITyOWHY TAXOTHOTO
cost
BypozemHo-I0q307MICTEIC 20—50
JlepHOBO-KapOOHATHBIE 20—40
JepHoBo-TeeBbie 30—60
Bypsie necHbie 20—80
CaeTJi0-cepble JIECHbIE 20—30
Cepole ecHbIe 20—50
TemHO-cepbIe JICCHBIC 40—70
UepHO3EMBI:
OITOJ30JICHHBIE U BBIIIEIIOUYEHHBIE 40—120
TUTTUYHBIC 50—120
OOBIKHOBEHHBIC 40—100
I0KHBIE 40—70
JIyroBo-uepHO3eMHEIE 60—100
YepHO3eMHO-JIyTOBbIC 50—90
JIyroBsie 30—100
TemMHO-KallITaHOBbIE 40—50
KamranoBsie 30—40
CBeTJI0-KallTaHOBBIE 30
JIyroBo-kamTaHOBBIC 40—70
JIyroBo-cepo3eMHbIe 40-60
JIyroBo-TakeIpoBHIHBIE 30
Cepo3emsl 20—40
KpacHozemsr 40
JKentozemsl 30
I'opHo-1TyroBbIe 30—80
I'opHbIe TyroBo-cTenHbIe 20—70
AJsnroBuanbHbIe (MTOWMEHHBIE) 40—120
Topdsiabie 6010THBIC (TTOCTIE OCYIICHHS) Ha BCIO MOIITHOCTH TOPMSHOTO CIIOS

MMPUJIOXKEHUE A

KJIACCUDPUKALIUA CKAJIBHBIX T'PYHTOB IO BBIBETPUBAEMOCTH BO

Tabimma A.1

BPEMEHH [29]

Kareropus rpynTa no
BEIBETPUBACMOCTH

IToTepu 06pasiioB B Macce MpH MOMEPEMEHHOM BO3IEHCTBUN
BBICYIIMBAHUS — YBIQXKHEHHS (WA 3aMOPAKUBAHUS — OTTAWBAHHS
B BOJIOHACKHIIIIEHHOM COCTOSIHUN)

1.CnaboBbIBETpHBAIOIINECS

2. BeiBeTpuBaromuecs

3. JlerkoBbIBETpUBAIOIIAECS

[Torepn o6Opa3noB B Macce npu 20 [UKIaX IONEPEMEHHOTO
BBICYIINBAHUS — YBJIAXHEHUS (WM 3aMOPAaKUBAHUS— OTTAMBAHUSA B
YBIIQXXKHEHHOM COCTOSIHUM) MIPAKTHYECKU HEe HAOJII0AI0TCS

[Torepu 06pa3noB B Macce nmpu 20 OUKIAX UCTIBITAHUH HE TPEBBIIIAIOT
25 %, HO cocraBmsatoT He MeHee 5 %. IIpomykTel paspymieHus
Mpe/CTaBIICHbI 00JIOMOYHO-IIE0EHUCTO-IPECBIHBIMU (PpaKkiusIMu
IMorepm o00pa3moB B Macce mnpu KommdectBe 1wmkimoB < 20
nocturaror25—100 %.

[IponykTel paspylieHHs MPENCTaBICHBl NPEHUMYIIECTBEHHO ECYaHO-
MIBUICBATO-TIIMHUCTBIMU (hPaKIHIMH

Mertomuka HWCTIBITAaHUA OOpa3loOB Ha IONEPEMEHHOE BBICYIIMBAaHWE — YBJIAKHEHHE (WITH
3aMOpaXKUBaHUE — OTTAUBAHUE B YBJIA)KHEHHOM COCTOSHHHN) CBOAUTCS K U3JIOKECHHOMY HHXKE.
O6pa3subl rpyHToB Maccoit 100—300 r (B koauyecTBe 2—3) BBICYIIMBAIOTCS B TepMoOcCTaTe pH t =

105 °C, B3BemMBAIOTCH,

3aMMBAIOTCS BOMAOH, BBIAEpXkUBatoTCsS B Hed (7—8 W) m cHOBa

BBICYIIMBAKOTCA; 3aTCM IIPOLECC MMOBTOPACTCA.




[ocne Tpex— MATH LUKIOB MENKUE (pakIuMU OTCEUBArOT (4epe3 cuTo ¢ 10-MIIIMMETPOBBIMU
s4elikaMHi) M B3BEIIMBAIOT MX. B Macce uccieqyemblXx 00pasloB BBIYMCISIOT TOTEPIO, KOTOpas
paBHSETCS OTHOLICHUIO MACCHI YaCTHII, NPOIICANINX Yepe3 CUTO, K MIePBOHAYAIbHON Macce 00pasioB
(B mpouenrax). Jlajiee HCIOBITAHUS C OCTABIIMMCA Ha CHTE TIPYHTOM IOBTOPSAIOTCA B TOW ke
MIOCJIE/I0BATEILHOCTH.

ITotepu B Macce pexkomeHayercs ¢urcupoBath mocie 5; 10; 15; 20 mukmnoB ucneitanmid. [Ipu
Ka)XJIOM TIOCJICIYIOIIEM BBIYUCICHUN YYHUTBIBAETCS CyMMapHas C TPENNIeCTBYIOIIMMH TIOTEpsl B
Macce.

WcmpiTanust MOTYT OBITH 3aBEPILEHBI NPH MEHBIIEM YHCIE IHMKIOB, €CIIU MOTEPH HCIBITYEMBIX
00pasloB IpyHTa MO Macce MpEBHICAT 25 %, YTO CBHUAETENLCTBYET O MPHUHAIIEKHOCTH I'PYHTOB K
KaTErOpHH JICKOBBIBETPUBAIOLINXCSL.

OOpa3upl HEKOTOPBIX Pa3HOBHJHOCTEH TaKUX TPYHTOB TIOJHOCTHIO pPa3pylIAIOTCS IOCHe
HECKOJIBKUX IIMKJIOB HCITBITAaHHH.

JAnst HarmsggHoOCTH 1eniecooOpa3’Ho O(OpPMIIATH pe3yidbTaThl HCHBITAHWHA B BHUIE TI'padHKOB
3aBHCUMOCTH TPOLIEHTA MTOTEPh 00Pa3IOB B MACCE OT YHCIIA IIMKIIOB HCITBITAaHUH.

B HekoTophIX ciydasx (0COOCHHO MJIsi PaiiOHOB C CYPOBBIMH KIMMATHYECKUMHU YCIOBHUSIMU)
IUKIMYECKHE HCIIBITAaHUS CJIEAyeT INPOBOAWUTH HAa COBMECTHOE BO3ACHCTBHE 3aMOpaKUBaHUSA —
OTTaWBaHWsl W BHICYIIMBaHWS — YBIaXHEHHWA. KoimdecTBeHHas OIEHKa HMHTEHCUBHOCTHU
BBIBETPHBAHHMS aHAJIOTHYHA W3JIOKEHHOW BBILLE.

Haubonee XxapakTepHBIMH CKajJbHBIMH TPYHTaMH, TOABEPKEHHBHIMH BBIBETPHBAEMOCTH BO
BPEMEHH, SIBIISIFOTCS] MEPTeIH, apTUILUTUTHL, aJIEBPOJIMTHI, MeJl, HEKOTOPBIC BHIBI CIIAHLICB U IID.

Mepreab — TPYHT, COCTOALIMHA M3 CMECH TJIMHBI C W3BECTHSKOM WJIM JIOJIOMHTOM, IUIOTHBIN
TOHKOCIIONCTBIH, cBeTsioro nsera. [1o conep:KaHuio pa3InYHBIX KOMIIOHEHTOB BBIJIEISIOTCS: Mepreib
THIICOBBIM, TJIMHUCTBIA (C conmepxkanueM riuHbl 10 70—80 %), AOJOMUTOBBIA (C BBICOKHM
COJICp’)KaHMEM MarHe3WH), H3BECTKOBBIM (C mpeoOnagaHueM W3BECTH HAjA TIIMHOM) W Jpyrue
Pa3HOBUAHOCTH.

Hekotopbie pa3HOBHIHOCTH Mepreyicii 00JIaaroT CIIOCOOHOCThIO K HAOYXaHUI0 U UHTCHCUBHOMY
Ppa3MOKaHHIO.

erMHI/ICTI:-IC MEPrejin OTINYaroTCA yCTOﬁ‘IHBOCTBIO K BBIBECTPHUBAaHUIO.

AprujumT—CWIbHO TEepeyIUIOTHEHHAs: TJIMHA C TOHKOCIIOMCTOH, WHOTAA HESICHO BBIPR)KEHHOW
TekcTypoil. Coaep KuT MpeuMyIecTBeHHO (B konuuecTBe 6onee 50 %) rmmuuctsie gactunsl (< 0,005
MM). VHTEHCHBHO paspymaroTcs NpH IpeoOsafaHuy TIMHUCTOrO IieMeHTa. Pa3HOBHIHOCTH C
KPEMHHCTBIM 1 U3BECTKOBBIM LIEMEHTOM 00Jiee YCTOHYMBHI K BEIBETPHBACMOCTH.

B ecrecTBeHHBIX YCIOBHAX AapIWUIMTBI BO MHOTHX CiIy4asx I[epeclanBaloTcsd MepreliiMy,
MeCYaHNKaMH U aJIeBPOJIUTaMH.

AJ'leBpO.TlI/lT — CHWJIBHO MNEPCYIJIOTHCHHBIC TIIbUICBATHIC TPYHTHI. KoanuecTBo mBUIEBATHIX
(aneBpuroBsix) vactur (0,05—0,005 mm) npessiaer 50 %.

OHM MHTCHCHBHO pa3pylIaloTcsd MpH NpeoONJaJaHud TJHHUCTOro nemeHrta. [lpum Hamuuum
KPEMHHCTOTO ¥ N3BECTKOBOT'O IIEMEHTA aJEBPOJIUTHI 00JIee YCTOHYHBEI K BHIBETPHBAEMOCTH.

B ecTecTBEHHOM CIIOKEHUH aJIeBPOJIUTHI YacTO INEPECIanBAIOTCS C MEPreisMH, NMeCYaHUKaMHU H
ApTUJIIMTaMH.

Men — Oenblii TOHKO3EPHUCTHI M3BECTHSAK OMOT€HHOTO M OMOXMMHYECKOTO MPOHCXOXKICHUS.
CocTouT U3 MeNKUX MOpcKUX pakoBuH. I[lopuctocts nocturaer 50 %.

Pasmsrdaercs u pasmokaeT B Bojie. IHTEHCHBHO BBHIBETPUBACTCH.

CaaHnbI—OTINYAIOTCS OPUEHTHPOBAHHBIM PACIIOIOKEHUEM CIIAaraloliiX UX MUHEPAJIOB.

CraHupl 0CaJO4YHOTO HMPOUCXOKACHHS MMEIOT TOHKOCJIOHCTYIO TEKCTYpY 0e3 M3MEHEHHsS CBOETO
cocTaBa (TJIMHUCThIC, KDEMHUCTBIE CJIAHIIBI).

Kpucramnndyeckne ciaHmbl BO3HMKAIOT B pe3yiabTaTe MpPOIECCOB  MeTaMophusmMa H
XapaKTePHU3YIOTCS Pe3KUM U3MEHEHHEM HCXOAHOTO BEIECTBA.

TanbKOBBIC, XJIOPUTOBBIC, TJIMHUCTHIC, CIIOJSHBIC M CIIOANUCTHIC CIAaHIBI CIOCOOHBI MHTEHCHBHO
paspyLaThes 1MoJ| BO3AEUCTBHEM aTMOC(EpHBIX (hakTOpoB. B BrleMKax OHH Iydar.

IMPUJIOKEHME b

XAPAKTEPUCTHUKA I'PYHTOB 3ACOJIEHHBIX, HABYXAIOIIIUX,
IMPOCAJIOYHBIX, TYYNHUCTBIX



3acoJieHHBIE TPYHTBI — TPYHTHI, colepxkaiue B KonudectBe Oonee 0,3 % macchl abCOMOTHO
CyXOro TpPYHTa JICTKOPACTBOPUMBIC CONHU (XJIOPHUCTBIA HATPHHA, XJIOPUCTBHIA KaNBIHHA, XJIOPUCTHIN
MarHuif, CEpHOKHCIBIA MAarHui, YIJIeKHCIBIA HATpUi M ABYYTJICKHCIBIA HATpuil), a Takke — B
OONBIINX KOJMYECTBAX TPYJHOPACTBOPUMBIA CEPHOKHCIBIA KANbIUH (THIIC) W MPaKTHYCCKU
HEpaCTBOPUMBIA YTTIEKUCIBI KaJdbIMHA. 3aCONCHHBIE TPYHTHI TIPH YBIXHEHWH PE3KO CHIDKAIOT
MIPOYHOCTh Ha CIKaTHeE.

3acoieHHBIC TPYHTHI CIEAYET pPa3leNATh IO CTEICHU 3aCOJICHHS C YYETOM €ro KauyeCTBEHHOTO
xapakrepa (Tadbmuua b.1).

Ta6muma b.1
I'pyHTHI Cpentee cyMMapHOE COJIEPKAHUE JIETKOPACTBOPUMBIX COJIeH, % Macchl
CYXOro rpyHTa
XopuaHoe u CynbdaTtHoe, XJT0puaHO-CYIIb(haTHOE U
Cynb(haTHOXJIOPUIHOE COJIOBOE 3aCOJICHHE
3aCOJICHHE
paiioHbl ¢ | OCTaNbHbBIC paioHsI ¢ OCTaJIbHBIC PANOHBI
3aCyLUTUBBIM | PaiiOHBI 3aCyLUTUBBIM
KJIINMaTOM KIMMaTOM
Cnabo3acoyieHHbIE 0,5—2 0,3—1 0,5—1 0,3—0,5
CpenHe3acoicHHbBIC 2—5 1-5 1—3 0,5—2
CHIIBHO3aCOJICHHBIE 5—10 5—8 3—8 2—5
M30BITOYHO 3aCOICHHBIE >10 >8 >8 >5

K cnabo3aconeHHBIM TPyHTaM HEOOXOIMMO TAaKKE OTHOCHTH TPYHTBI CO CPEIHHM CYMMAapHBIM
cofiep KaHueM JIETKOPacTBOPUMBIX colieit MeHee 0,5 % B pailioHaxX C 3aCyIUIMBBIM KJIMMAaTOM M MEHEe
0,3 % B OCTaJBHBIX pailoHax, ecyi 3TU TPYHTHI conepxkat bonee 0,25 % Na,SO, + MgSO,, nnu 6onee
0,5 % NaHCO3 + Na,COs.

KavecTBeHHBIH XapaKTep 3aCOJIEHHsI MOKHO YCTaHOBUTD ITO COOTHOLIEHUIO coniepkanust noHos Cl'
u SO4" B BOIHOI BBITSDKKE, BBIPAXKEHHOTO B MIJLTHIKBUBasieHTax Ha 100 T cyxoro rpyHTa (Tabnuia
b.2).

Tabmuna B.2
HanmenoBanwme 3acojieHHus Cr
OtHomenue —,
4
XnopumgHoe Bonee 2,5
Cynb(haTHO-XJIOpUTHOE 25—15
XnopuaHo-cynbhaTHoe 15—1,0
CynbtaTHOE Menee 1,0

3aconeHue Ha3BIBAETCS COAOBBIM NpH cofepkaHuu B rpyHTe HoHOB CO3" u HCOj3' 6onee omgnoit
TpeTH cymmapHoro conepxxanusi nonos Cl' u SO,".

CreneHb U Ka4eCTBEHHBII XapaKTep 3aCOJICHHS ONPEACIISIOT B IIEPUO HAaHOOIBIIETO HAKOIUICHHS
COJIeH B BEPXHUX CIIOSIX TPYHTOB.

Ha0yxalomme rpyHTbl — MOPCKHE M O3€PHBIC TNIMHHCTBIE OTJIIOXKCHHUS NaJICOTeHA, HEOTeHa M
YEeTBEPTUYHOM CHCTEMBI, MAWKOMCKHE, CapMATCKHE, MIOTHYECKHE, KUMMEPHHCKHE, amlIepOHCKHE,
OaKUHCKHUE, apaJIbCKUE M XBAIBIHCKHE ITOPOJIBI M MX JIIIOBHH, ETIOBU.

XapakTepHOoi 0COOEHHOCTBIO ATHX I'PYHTOB SIBJSIETCS H3MEHEHHE MX COCTOSHHMSI M CBOMCTB O]
BO3JICUCTBUEM MPHUPOIHBIX (PAKTOPOB MPH HAPYILICHUH €CTECTBEHHBIX YCIOBHH 3aeraHusl.

HaOyxaromme TpyHTBI NpW 3aMayMBaHHM BOJOH WM JPYrod >KHIKOCTBIO YBEIHMYHMBAIOTCS B
o0beMe, TIPU 3TOM OTHOCUTEIBbHOE HaO0yXaHHE B YCIOBHUSIX CBOOOIHOro HaOyxaHusi (0e3 HarpyskH)
€w=0,04 — I'OCT 25100.

HaOyxatomiye rpyHTBl XapakTepH3YIOTCSl CICOYIOIIMMH TIOKa3aTeIssMU: cBOOOJHOE HaOyXxaHHe—
Esw, HAOYXaHUE TIOT HATPY3KOH Egyp, YCAIKA IPH BBICBIXaHHUU — Egp,, BIAXKHOCTb HabyxaHnst — Wy,
BJIQXKHOCTB npezena ycaaku — W,

[MToka3arenyu HAOYXaHUS U YCAJKU IPYHTa ONPEICISIIOTCS [0 OTHOCHTEIBHOMN fedopMalivu:



HaOyxaHHe — B YCJIOBHSAX HCKIIOYEHHS BO3MOKHOCTH OOKOBOTO PACHIMPEHHS HPH HACHILEHUU
TpYHTa BOJON MJIM XUMHUECKUM PacTBOPOM;
ycaZKy — B YCJIOBHSIX CBOOOIHON TPEXOCHOH nedopMaluy MpH BEICBIXaHUU TPYHTa

h,, —h
Esw :Swh—O; (b.1)
0
Vo - Vg,
€sh =%, (b.2)
0

rae hg 1 hg, — BBICOTa 06pasa 10 ¥ Tocye YBIaKHEHHS;

Vo u Vg, — HavaabHBIA U KOHEUHBIH 00bEeMbI 00pasiia.

MeTompl JTa0OpPaTOPHOTO ONPEACICHHUS XaPAKTCPUCTHK HAOyXaHWS W YCAIKH IPEICTABJICHBI B
T'OCT 24143.

ITo T'OCT 25100 HaOyxarolye rpyHThl B 3aBUCMOCTH OT BEJIMYHHBI OTHOCHTEILHOTO HaOyXaHHUs
0e3 Harpy3Ku TOAPA3/IEIIOTCS Ha!

cnabonadyxatomue, eciu 0,04 < g, < 0,08;

cpenHenabyxaromue, ecn 0,08 < gy, <0,12;

CUIIbHOHAOYXalolue, ecinu €y > 0,12. B HauOonblneil cTeneHH BEIMYMHY BO3MOXKHOU
Je(OpMATUBHOCTH HaOyXaroIUX TPYHTOB OTpa)kaeT 0OOOIICHHBIN MoKa3aTelh HaOyXaHUs — YCaJKH
Eswh-

Vew — Vsh €sw TE€sh

SW
€ h = = . (B})
™ Vsh 1_Ssh

O0603HavYeHUS TPEKHNE.

[ToBepXHOCTHBIE CIIOM 3eMJITHOTO MOJOTHA (Ha OTKOCAaX, MOJl OCHOBHOM IUIONIAIKON) HaXOsATCS B
30HE CE30HHBIX W3MEHEHHWH BIMSHHUA BHEIIHMX ()aKTOPOB M paboTalOT B YCIOBHSAX IEPEMEHHOTO
TEMIIEPATYPHO-BIAXHOCTHOrO pexuma. [l0dTOMy NpU YCTAaHOBJICHHUHM pACUETHBIX [aPaMETPOB
TPYHTOB CIIElyeT YYUTBIBaTh HAHMOONBIIYIO UX Je(OpMaTHUBHOCTh U OPUEHTHUPOBATHCS Ha MOKa3aTelb
ycanky HaOyXaHHS Egyh.

I'pyHTBI cuMTarOTCs CIa00HAOYXAIOIUMHU, €CIH Egyy < 10; CcpeaHEeHAOYXAIONIMMHU, €CIIH
0,10<€4,4n<0,20; cuTPHOHAOYXAIOMINMH, €CIH Egyh > 0,20.

J1 TIMHUCTBIX TPYHTOB € BIaXKHOCTHIO Iipezena Tekydectr 0,35 < W < 0,65, ynoBIeTBOPSIONINX
tpeboBanmo 0,03 < (W, — 0,4 W) < 0,09; nmpu OpHEHTHPOBOYHBIX pacyeTaXx MOIYT OBITh
UCIIOJIb30BAHBl OMIIMPHUYECKHE 3aBHCUMOCTH JJIsl NPOTHO3UPOBAHUS COCTOSIHUSI U CBOMCTB
HaOyxaromux rpyHTOB [38; 39; 47]. [loka3arens ycagku — HaOyxaHUsI:

Bewh = 1,05\ W —0,45 . [laBnenne HaGyxaHus Py,

Pay = 6 gy "W, = 6 MIIa (60 krc/cm?). (5.4)

I[Ipocagounbie TPYHTBI — TPYHTBI, KOTOPHIC IIOJ JCHCTBHEM BHEINHEH HATrPy3KH WIH
COOCTBEHHOM MaccChl IPH 3aMaYMBAHUN BOJOM WIIHM IPYTOH XKUAKOCTHIO NAIOT MPOCAIKy U TPUA ITOM
3HaYCHUE OTHOCHUTEIILHOU IPOCa0uHOCTH & = 0,01 — mo 'OCT 25100.

OTHOCUTENbHAS TPOCAJAOYHOCTh — OTHOIICHHWE YMCHBIICHHS BBICOTHI O0pasla TpyHTa B
pe3yabpTaTe €ro 3aMadyMBaHHSA BOMOW WM JAPYTOM JKHUAKOCTHIO TPH OMNPEAETICHHOM BEPTUKAJIHLHOM
JTABJICHUU K BHICOTE 00pa3Iia MPUPOTHON BIAXKHOCTH TP JAABIICHUH, PABHOM MPUPOJTHOMY Ha TITyOWHE
otbopa obpasma. Omnpenemnsercs mo TOCT 23161.

[Tpu npeaBapHUTENBHOM OIICHKE K MPOCa04YHBIM ITPYHTaM OOBIYHO OTHOCSITCS JIECCOBBIE TPYHTHI CO
CTeTeHbI0 BIakHOCTH S; < (0,8, IIsT KOTOPBIX BEMMYMHA TTOKa3aTels Iy, ompenenseMoro mo gopmyie
B.5, MeHbIe 3HaYeHWH, yka3aHHbBIX B Tadmuie b.3.

Ta6muna b.3
Yucno nnactuyHocTH rpysra, |,|  0,01<1,<0,10 0,10<1,<0,14 0,14<1,<0,22
ITokaszarens lg 0,1 0,17 0,24

Iss = (eL - E)/(l + e), (BS)

rae e —K03(hGHUIHUEHT TOPUCTOCTH TPYHTA PHUPOJHOTO CIIOKEHHS U BIAKHOCTH;

€. —KO3(hUIHMEHT MOPUCTOCTH, COOTBETCTBYIONIMI BIAXHOCTH Ha TpaHuie Tekydectd W u
orpezensieMsblii o Gopmyre

eL=WLps/py, (b.6)



3.
rJie Pps — IUIOTHOCTD YaCTHI] TPYHTA, I/CM”;
P — MJIOTHOCTH BOJIBI, IPUHUMAaeMasi paBHOU 1 r/em’.



| — 30Ha MOCTOSIHHOTO 3HAYEHUS MIIOTHOCTH 1 BJIAXKHOCTH IPYHTOB TIOCIIE CTAOMIIN3AIMHU TIPOIIECCOB HAOyXaHNs B N3MEHHUBIIMXCS [IPU CTPOUTENBCTBE ycnoBusx; II — 3ona
CE30HHOTO M3MEHEHHS TUIOTHOCTH U BIQXKHOCTH TPYHTOB; h, — riryOMHA 30HBI BBIBETPUBAHHUS
Pucynok b.1 — Cxema 00pa30BaHHsI 30HbI CE30HHOTO BEIBETPUBAHUS 110CTIE COOPY)KEHHS 3MIITHOTO TTOJIOTHA



IMyunHucTBIE TPYHTBI — IPYHTHI, KOTOPBIE MIPU 3aMEP3aHUU MOTYT YBEIHMUYHBATHCS B 00beMe. K
TpyHTaM, TIOABEPKEHHBIM MOPO3HOMY ITy9YE€HHIO, OTHOCSITCS:

TJIMHUCTBIE — CYIIECH, CYTJIMHKH, [TIUHBI;

JIETKOBBIBETPUBAIOILUECS. — CIIAHIBI, aJEBPOJUTHI, APTHUIMTBI, MEPrejid B 30HE AKTHBHOIO
BBIBETPHBAHMS;

KPYMHOOOJIOMOYHBIE — TPYHTHI C TIIMHUCTBHIM 3aTI0JIHUTENEM, TIBUIEBATHIE MIECKH.

3HayeHNEe MOpPO3HOTO MyYEHHs TPYHTOB 3aBHCHUT OT HMX €CTECTBEHHOW BIAXKHOCTH M YCIOBHH
BO3MOXKHOT'O YBEJIMYEHHMS BJIAKHOCTH CJIO B IIPOLIECCE ero MpoMep3aHus (0T IIIyOHHBI PacIIONOKEHUS
YPOBHS TPYHTOBBIX BOA). B HanOonbiei cTeneHyn moiBepKeHbl My4EeHHIO MTbUIEBATHIE TPYHTHI.

OpuEHTUPOBOYHBIE 3HAYEHHWS OTHOCHUTEIBHOIO ITydCHUs TPYHTOB B 3aBUCHMOCTH OT HX
€CTECTBEHHON BIA)KHOCTH M Pa3HOCTH BEJIIMYMH €CTECTBEHHON BJIAKHOCTH M BJIAKHOCTU Ha TPAHHULE
packatbiBaHuUs (IUTACTHYHOCTH) NIPpUBEAEHBI B Tadbimue b.4.

Ta6muna b.4
W-W,, WHTEHCHBHOCTD My4YeHHS TJIMHUCTHIX TPYHTOB, f
JIOTIH
€AVHULIBI
BrnaxxHOCTB TpyHTa B ciioe npomep3anus, W, nomm equHuIb
16 18 20 22 24 26 28 30 32 34 36
0,01 0,015 | 0,018 (0,021 0,025 | 0,028 | 0,031 | 0,03 [ 0,037 | 0,041 | 0,044 0,047
4
0,02 0,022 | 0,025 |0,029| 0,032 | 0,035| 0,038 | 0,04 | 0,045(0,048 | 0,051 0,054
1
0,03 0,034 | 0,037 |0,040| 0,044 | 0,047 | 0,050 | 0,05 | 0,056 | 0,060 | 0,063 0,066
3
0,04 0,050 | 0,054 (0,057 0,060 (0,063 | 0,066 | 0,07 (0,073|0,076 | 0,079 0,082
0
0,05 — 0,075 |0,078( 0,081 | 0,084 | 0,088 | 0,09 | 0,094 |0,097 | 0,100 0,103
1
0,06 — 0,097 |0,100( 0,104 | 0,107 | 0,110 | 0,11 | 0,116 (0,120| 0,123 0,126
3
0,07 — — 10,130| 0,133 | 0,136 | 0,139 | 0,14 [ 0.146 | 0,149 | 0,152 0,155
3
0,08 — — |0,164]| 0,167 | 0,170 0,173 | 0,17 (0,180 (0,183 | 0,186 0,189
6
0,09 — — — 10,205 | 0,208 | 0,212 | 0,21 | 0,218 [ 0,221 | 0,224 0,227
5
0,10 — — — 10,248 | 0,251 0,254 | 0,25 | 0,261 [ 0,264 | 0,267 0,270
8
Ipumeuanus
1 BennuunHbBI MHTEHCUBHOCTH ITy4YeHUs, TPUBECHHbBIE B Tabnuie b.4, onpenenensl pacueToM st
IPyHTa C IUIOTHOCTBIO CKenmera Py = 1,6 r/cm’. MIHTEHCHBHOCTb IydeHHS TPYHTOB C IPYTHM
3HAYCHHEM pPyg MOXHO ompenensts no dopmyne f; :%, rae f;, pii - COOTBETCTBEHHO
UHTEHCUBHOCTH ITy4EHHS U IUIOTHOCTH CKEJIeTa UCCISIyeMOro CI0s TPYHTA.
2 W - ecrecTBeHHasl BJIQ)XHOCTb I'PYHTa, YCTAaHOBJICHHAs IO JAaHHBIM 3aMEpOB B IPHPOJHBIX
YCIIOBUSIX.
3 W,, - BIa)HOCTb JJAHHOTO CJIOSI TPYHTa Ha TPaHHUIE PACKAThIBAHMSL.

IMPUJIOXKEHUE B

METOJNKA OIIPEJAEJEHUS TOJIIUHBI 3AIIIUTHOT'O CJI01 11O YCJIIOBHIO
OI'PAHMYEHMHS BEJIMYUHBI MOPO3HOT'O ITYYHEHUS ET'O OCHOBAHHUSA U
OBECIHEYEHUSA HEOBXOJIMMOM NPOYHOCTH NMOJCTHJIAIOIIETO CJIOS



Ormpeznenenne HEOOXOAUMOM TOJIIMHBI 3aIIUTHOTO CJIOS MOXKET OBITH BBIMOJHEHO MO METOAMKE,
NpeACTaBIeHHOW B MeToauueckux peKoMeHAanusx [9]; mpu OTCYTCTBHUHM AETATBHBIX HCXOJHBIX
JaHHBIX PEKOMEH/IYeTCs MCIIOJB30BaTh METOIWKY, NMpPUBEOCHHYI0 B TexHmueckux ykazaHusx [10].
I[Ipy 3TOM B HacTOAIIEM HMPUIOKEHUH NIPUBEICHBI I'pa(uKy, 3HAUUTEIBHO YIPOIIAIOIIIE BHIIOIHEHHE
pacyeros.

B neiictBytommx HOopMatmBax BCH 61-89 m pexomenmammsx [9—11] TommuHy momymkd w3
JPCHUPYIOIUX TPYHTOB (T.e. TOMNIIMHY 3al[MUTHOTO cJOsi h3) M peKOMeHayeTcs OmpeaeNsiTh I10
thopmye

N3 = Zmax = N6 = Nyon, (B.1)

/1€ Zmax - MaKCUMaJIbHasl TIyOMHA CE30HHOTO IIPOMEP3aHHs 3MIITHOTO TTOJIOTHA U3 IPSHUPYIOLIHX
TPYHTOB OT Bepxa OaTaCTHON MPU3MBI; ONIPEIEISETCS 10 CPeIHEMY MHOTOJIETHEMY 3HAYSHHUIO CYMMBI
rpaayco-cyTok (€2, °C - cyT) OTpHIATENbHBIX TeMIiepatyp HapykHoro Bo3ayxa (CHull 2.01.01-82);

hs - TonmuuHa G6amacTHOrO ciosi (0T Bepxa OaTaCTHON MPHU3MBI);

Njn - [JOIycTHMash TONIIMHA MPOMEP3AMOIIEr0 [JIMHUCTOrO TPyHTAa MOX MOAYIIKOH H3
JPEHUPYIOIINX TPYHTOB.

B Texnmdeckux ykaszanusx [10] mpuBemeHBI mompaBOYHBIE KOA(POHUIMEHTHI IS OMpPEeTCHHS
pacyeTHOM IITyOMHBI TPOMEP3aHuUs

Hﬁp =qnm-Z,,,, (B.2)

rae  — ko3duIMeHT, YUYUTHIBAIOIIMKA BUA ApPEHHpYomero rpynra (0 = 1 i mecyaHo-
rpaBuiiHoi cMecH 1 0,90 — 11 ac6eCTOBBIX OTXOOB);

N — kK03 GHULINEHT, YYUTHIBAIOIINI BHJl KOHCTPYKLUH 3eMJISIHOTO MOJOTHA (7 = 1 JJIsl HyJEeBBIX
mect, 0,95—m1s BeieMok riryouH 6onee 1 M, 1,05 — muist Hackinelt BeIcOTOH Oonee 1 M);

m — K03(pQUIMEHT, yIYUTHIBAIOUIMN yBEIUICHUE TIIyOMHBI IPOMEP3aHMUS 3€MJISTHOTO IMOJIOTHA 10
CPaBHEHHIO C MHOTOJIETHUMH U CPETHUMH JITaHHBIMU, OTIpeJiesieTcs 1o Gpopmyrie

Q
m= |12 (B.3)
Q
rac QlO — MakKCuMalJibHasgd B ACCATHIICTHEM IEPHUOJAC CyMMa TIpaJdyCo-CyTOK OTpULATC/IbHBIX

TeMIepaTyp Hapy>KHOTO BO3ayxa 3a rof, {2;9 °C - cyT.
Bennuuna h,,,, onpenemsiercs mo Gpopmyie

h jon = —o-, (B.4)

rae A,ElOl'l JonyCctuMas BEJIIMYMHA MYYCHU, MIPUHUMACTCA B 3aBUCUMOCTHU OT KaTCropuu A0por H
MIEPCIEKTUBHON CKOPOCTH JBMKCHHUS TI0E3/10B.
Kareropus gopor ........ v 11 ol

Asors MMececiiiinieiennee 35 25 20

C — ko3¢ duunenT, XxapakTepu3yomi ycuoBus mpomep3anns u mydenuss C = 1 s ycinoBui
CE30HHOT0 IpOMEp3aHHd W HeciuBaromencs mep3noTsl, C = 1,4—nansg yclioBHIl ciMBaromieics
MEp3II0TEI;

f — pacuerHas MHTEHCHBHOCTH ITyYCHHs, 3aBHCHUT OT BHIA U COCTOSHHMS rpyHTa (B HanOOMNbIICH
CTETEHH OT €T0 BIaKHOCTH).

YcTaHOBICHHE TONIIMHBI 3aMIUTHOTO CJIOS, TPU KOTOPOH 3HAUYEHHE MOPO3HOTO ITydeHHS
3eMJITHOTO IIOJIOTHA HE MPEBBICHT JOIYCTUMBIX 3HA4YEHMH, JOJDKHO MPOBOAUTHCSA METOLOM Ioadopa
— IIyTeM TIOCJIeIOBATENbHBIX NpUOMKeHUH. [l ympolleHHus 3THX pacueToB COCTABIICHEI
BCrioMorarelnbHble rpadguku (pucynku B.1, B.2).

st moctpoeHust nepBUYHBIX rpadukoB (pucyHok B.1), XxapakTepu3ylomux riyOuHy poMep3aHus
JIBYXCJIOMHOW Cpelbl B 3aBUCHMOCTH OT TOJIIMHBI TIOBEPXHOCTHOTO CJI0S IPCHUPYIOUIUX TPYHTOB MIPH
PasIMYHBIX KIMMAaTHYECKUX YCJIOBHAX, HCIIOJNb30BaHA HOMOIpaMMa, B3sTas W3 TeXHUYECKHX
ykazanuii [10], pucynok B.3.
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a — IPU MHOTOJIETHEH CpeHell CyMMe rpaLyco-CyTOK OTPULATENBHBIX TEMIICPATYP HAPYIKHOTO
Bo3ayxa €2, °C - cyt — 2600; 6 — To xe 2 — 2200; B — T0 xe €2 — 1800; r — 70 xe 2 — 1400;
11— 1o xe {2 — 1000

Hy,, — rirybuna npomepsanust AByxcioiinoit cpenst, M. H, = Hy, ——

Pucynok B.1 — I'paduxu U1 OmpeieIeHNs TONIIUHBI CIIOSI PEHUPYIOIIEr0 TPYHTA,
00ecIeunBaloIEero HeMpeBbIILICHNE IOMYCTUMOW BETMUUHBI ITydeHus 20 MM, IpU pa3inyHON
MHTEHCUBHOCTH Ty4deHus f, %, U1 pa3muyHbIX KIMMAaTHYECKUX YCIOBHI
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a — MpU JOMyCTHUMO# BenuunHe myqeHust A = 20 mm; 6 — 10 xe, npu A =25 MM; B — TO XKe, TIpU
A =35 mM; H,, — TonmmuHa cnost ApeHUPYIOLIEro rpyHTa, M; f — uHTeHCHBHOCTD MydeHus, %; (2 —
CPEIHsISI MHOTOJIETHSISI CyMMa OTPHLATEIBHBIX TEMITEPATYp Hapy»KHOTO BO3yXa, TPayco-CyTKH

Pucynok B.2 — TonmyHa JpEHUPYIOIIETO CII0S, 00SCIICYMBAOIIAsT HEMPEBBINICHUE JOMYCTUMOMN
BEIMYMHBI IyYCHUS, B 3aBUCUMOCTH OT HHTCHCUBHOCTH ITYYCHUS, TS PA3TIIMYHBIX KIIMMATHYSCKUX
YCIIOBUH
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Z,, — riybuna npoMep3anust; {2 — cpeaHss MHOTOJIETHASA CyMMa I'pagyCco-CyTOK OTPHIIATEIbHbIX
TeMIIepaTyp Hapy>KHOTo BO3Ayxa; h — ToMIiHA CJI0s APSHUPYIOLIETO rPyHTa (MIeCYaHO-TPAaBHIHOTO)

Pucynok B.3 — Homorpamma st onpe/iesieHust TryOHHbI TPOMEP3aHus B 3aBUCUMOCTH OT
KIIMMATUYECKUX YCIIOBUH MPU PA3TUYHOMN TOJIIHUHE APEHUPYIOLIETO TPYHTA

Ha wtoroBom rpaduke (pucyHok B.2) mpencrtaBieHbl 3HaueHHs CyMMapHOW TOJIIMHBI CIIOS
IpeHupyomux (necuano-rpaBuiiasix) rpyrtoB (H = hg + hg), obecneunBaromero HempeBbImeHne
3aJJaHHOW BEJIMUMHBI ITyYEHHUs TOACTHIIAIOIIUX TIMHUCTBIX TPYHTOB (20—25—35 MM) npu N3BECTHBIX
KJIMMAaTHYECKUX M TPYHTOBBIX YCIOBUSIX, BRIPAKAEMBIX Ye€pe3 CYMMapHOE KOJIMYECTBO IPalyco-CyTOK
OTPHILATEIBHBIX TeMIepatyp {2 U yepe3 HHTCHCHUBHOCTD ITyYCHHS TNIMHUCTHIX TPYHTOB f.

TpeOyemast ToNIMHA 3alIUTHOIO CJIOS W3 IECUAHO-TPaBUHHBIX TPYHTOB hz ompexensercs o
hopmyme

h3 = nm Hﬂp - h6. (BS)

3nauenus (2 onpenenstores no CHull 2.01.01-82.

3HaYeHUsT WHTEHCHBHOCTH IYYCHUS MOTYT OBITH YCTAHOBIJIEHBI IO Tpmiaraemoil tabmume B.1 ¢
YYETOM IPOTHO3UPYEMOT0 PEXHMMa IIOBEPXHOCTHBIX M TPYHTOBBIX BOJl, YCTaHaBJIMBAIOLIETOCs B
pesynbrare  pa3pabOTKM  3€MIITHOTO  IIOJIOTHA W OCYIIECTBICHHUS  3allpOEKTHPOBAHHBIX
NpOTHBOIE()OPMAIIMOHHBIX YCTPOHCTB.

B Tabmmune B.2 mpuBeneHsl pe3ynbTaThl PacyeTOB, BBIMOJHEHHBIX C HCIIOJIIB30BAHUEM
MPUBEICHHBIX TPa(UKOB MO ABYM IIYHKTaM IIPH PA3JIMYHBIX YCIOBHUAX [UIS HACBHIIIEH U BHICMOK.

OKOHYATENbHO pelleHHe O TpeOyeMOoi TOJIIUHE 3allMTHOTO CJIOS JUIl KaXJOro OOBEeKTa
MpUHUMAETCS 10 OOJbIIEMy W3 JBYX 3HAYEHHWH, IIOJyYEHHBIX W3 YCIOBHS HENPEBHILICHHS
JOIMYCTUMOHN BEIMYMHBI MOPO3HOTO My4YEHHs MOACTHIIAIOIINX TPYHTOB U IO YCIOBHUIO UX MPOYHOCTH,
HO He MeHee npeaycmorpenHbix CHull 32-01-95.

PacyeT TOMIIMHBI 3aIIATHOIO CJOSI IO YCIOBHIO o0ecrnedyeHHsi HeoOXOOMMON NMPOYHOCTH
MOJACTHJIAIONIETO CJI0SI

IIpunsaras B HacTosiee BpeMs MeToAMKa pacuera npeactasieHa B BCH 61 -89, TexHuueckux
yKa3aHUAX ¥ Metoamaeckux pekoMeHaanusax [9—11 | u B 1pyroil TeXHU9eCKOi TUTEepaType.

Jns mpenoTBpailieHus BO3MOXKHOCTH BO3HUKHOBEHHMS B TpyHTe Jedopmanui, IUIacTHYECKUX
CIABHTOB CyMMapHbIE HOPMAaTHBHBIE HAIIPSDKEHUS «G» (OT MOE3MHOM Harpys3KH, COOCTBEHHOTO Beca
TPyHTa U Beca BEPXHETO CTPOCHUS IyTH) HE JOJDKHBI NPEBBIMIATh KPUTHUECKOM AJIsl JAHHOTO TPyHTa
Harpy3ku —Py,.



Tabmuna B. 1 — XapakrepucTika ny4YnHHCTOCTH T'PYHTOB

I'pynTHI WHTEeHCUBHOCTH ITyueHHUs TPYHTOB f
OcHOBaHUs BBIEMOK M €CTECTBEHHbIE OCHOBAHUS Hacpinu BricoTO# Oo1ee 2 M
CyXHe | CBIPBIC | MOKpEIE
Ba)kHOCTb TJTHHHUCTBIX TPYHTOB
or W, +0,10W, | ot W, +0,25W,, | or W, +0,5W, Oosee or W, +0,10W, | or W, +0,25W,
ao W, o W, +0,50W,, | mo W, +0,75W,, | W, + 0,75W,, | mo W, +0,25W,, | mo W, +0,50W,
+0,25W,
CyrnuHKA u| 0,03—0,05 0,10-0,15 0,15-0,20 0,20—0,30 0,02—0,03 0,04—0,07
TJTUHBI
TIBLICBATHIC
CyrnuHkH, 0,02—0,04 0,08—0,12 0,12—0,18 0,18—0,25 0,01—0,02 0,03—0,06
TJINHBI,
TIBLIEBATHIC
CyTecu
Cymecu 0,01—0,03 0,06—0,10 0,10—0,15 0,15—0,20 0,01-0,2 0,02—0,05
[Tecox 0,00-0,01 0,02—0,05 0,05-0,10 0,05—0,10 — —
IIbUIEBATHII u
MEJKUH
Kpynuoo6i10omou 0,01—0,02 0,03—0,05 0,05-0,07 0,07—0,10 0,01—0,02 0,02-0,03
HBIC C TBLICBATO-
TIIMHUCTBIM
3aIOJIHUTEIIEM,
6omee 30 % mo
Macce
Tabmuma B.2
VcxonHble TaHHBIE OmnpenenseMble BEITNIHHE Onpenenenne hy = mnH, — hg mist gopor
Mecto Bun BnaxHocTh ITo CHull |Koaddumuentsr| HMHTEHCHBHOCTH I—II kareropuit IV kareropuwu,
PAacHOJIOXKEHUS | COOPYKEHHUS, TPYHTOB 2.01.01-82, |no dopmysne B.2| myuenus f mo A=20m™m A=35m
TPYHTHI [oxa3zaTens Q, °C-cyr Tabmmue B.1
TekyuecTH, I
m n o CHull Tpebyemast hs, M ho, M | Hypo M
32-01-95, TOJIIIMHA hs, m




he, M JIPEHUPYIOIIETO
TPYHTA 10 PUCYHKY
b2, Hy M
MocxkBa Briemka Cyxas 1032 1,10 0,95 0,03-0,05 0,7 0,6 0 0,6 0,10 0
(Kaymnuaun) TITyOUHON 0,1—0,25
6omee 1 m
CyrIMHKH Ceipas 1032 1,10 0,95 0,10—0,15 0,7 1,1 0,45 0,6 0,85 0,29
MbLIEBATHIE 0,25—0,50
Moxkpast 1032 1,10 0,95 0.15—0,20 0,7 1,15 0,50 0,6 1,0 0,45
0,50—0,75
Haceims, 0,1-0,25 1032 1,10 1,05 0,02-0,03 0,7 0,2 0 0,6 0 0
H>1wm
CyriuHKH 0,25—0,50 1032 1,10 1,05 0,04—0,07 0,7 0,8 0,22 0,6 0,4 0
MBIIEBATHIE
YenaOuHCK Briemka Cyxas 1783 1,10 [ 0,95 0,04 0,7 1,15 0,50 0,6 0,6 0,03
(CeepmtoBck) H>1wm 0,1—0,25
CyrimHKH Ceipast 1783 1,10* [ 0,95 0,12 0,7 1,8 1,18 0,6 1,5 0,97
NbLIEBATHIE 0,25-0,50
Moxkpast 1783 1,10 [ 0,95 0,18 0,7 1,9 1,29 0,6 1,65 1,12
0,5-0,75
Hacpinb 0,1—0,25 1783 1,10 [ 1,05 0,025 0,7 0,7 0,11 0,6 0 0
H>1wm
CyriuHKH 0,25-0,50 1783 1,10 [ 1,05 0,055 0,7 14 0,92 0,6 0,9 0,44

IBIJICBATHIC

Ilpumeuanue — 3HaueHns KO3 PHULIUESHTA 7 TPUHATHI YCIOBHO.




B yka3aHHBIX HOpMaTHBAaX 3Ha4eHHUE Py, ONpeeNnseTcs o Gpopmyie

C+h

T Y

p - & +vh, xITa (Tc/m? B.6

Kp - vh, xIla (tc/m”) (B.6)
ctg(p+(p—5

rae C — yzaenpHOe creruieHne, klla (TC/MZ);

(p — yroJ BHYTPEHHETO TPEHUs, paz;

Y — ynenbHbIit Bec rpynta, KH/M® (Te/M);

h — paccrosiHue OT OCHOBHOIA IJIOMIAAKA IO PACCMATPHBAEMOr0 TOPU30HTA, M.
3HayeHue Py, MOXKET OBITh ONpPEIENEHO MO MPeodpa3oBaHHON — YIPOIIEHHOH GopMyIie

_h+b

Py, = e kIla(te/m®),  (B.7)

p

rae A u b — mapamerpsl, 3Ha4eHUSI KOTOPHIX YCTaHABIMBAIOTCA 110 HOMOorpaMMe (pucyHok B.4) B
3aBHCUMOCTH OT CJJBUTOBBIX XapaKTEPUCTUK IPyHTA.

Bo Bcex ciywasx Juii pacdeToB cIEAyeT NPUHMMAaTh MHHHUMAJIbHO BO3MOXKHBIC IMTPOYHOCTHBIC
XapaKTEPUCTHKH I'PYHTOB, COOTBETCTBYIOIIHE YCIOBUSM UX BECCHHETO OTTaUBaHUS.

Bemuunny Py, HeOOXOAUMO ONpPEeNeTATh JUIA ABYX 3HaYeHMH ITyOuHBI, HampuMmep, Lt h = 0 u
h=1,0 m.

HanpsixeHue B Tene 3eMIISTHOTO TIOJIOTHA YCT@HABIIMBACTCSl CYMMHUPOBAaHHEM HAIPsDKEHUH OT BCeX
JIEHCTBYIOMUX HATPY30K (pUCYHOK B.5).

B mnpuBeneHHOM TmpuMepe HOpPMalbHbIE HANpsDKEHHS OT IOE€34a OIpECICHbl PAacdeToM II0
nporpamme [HTHUHNCa nns 4- m 8-ocHbIX BaroHoB (mpu Harpy3ke Ha ock 30 TC M C ydeToMm
pa3MemIeHns Ocell B SKHIIAXKeE).

BiusiHMe AMHAMUKH OTPaXkKeHO 10 peKoMeHaauu [35], npu ckopocTH qBibkeHus noe3na 120 km/4.

3HaueHUs] KPUTHYECKOrO JAaBieHus P, mnpexacrasneHsl Ha pucyHke B.5 mpamoii A—B. Onu
MPUBEICHBI JUISI CYTNIMHKOB MATKOIacTudHON KoHcucteHimu (0,5 < I < 0,75), xapakTepu3yeMbIx
cnenyronmu okazarenssmu CHull 2.02.01-83:

e=0,75, ps = 1,56 T/™>, v = 1,94 Tc/v® (19,4 kHA);

C, =2 te/™’ (20 kITa); C, =1,33 tc/m” (13,3 KITa);

Pri=18°p,=16°.

ITo popmyne B.6

npu h =0, P, = 0,67 kre/em?® = 67,0 Ila

npu h=1wm, Py, = 1,137 kre/m? = 113,65 klla.

ITo Touke TepecedyeHHs CyMMapHOW KpHUBOW HOpManbHbIX Hampsbkenuit ¢ = f(h) u mpsmoit
P,=f'(h) ompemensercs MuHHMManbHO AomycTHMas (110 YCIOBHAM HPOYHOCTH HOICTHIIAIONINX
TPYHTOB) TOJIIMHA 3aIUTHOTO CIIOS.

Ilpumeuanue — B nabopaTopun kKoHCTpYKIMi 3emusiHOro nonoTHa [THUMCa pa3paboran maker
nporpaMMm JUIs pacyeTra B YIPYro-IUIACTUYECKOW IIOCTaHOBKE HAaIpshKeHHO-Ae(hOPMHPOBAHHOTO
COCTOSTHHSI 3MJISTHOT'O TTOJIOTHA M €0 ITPOYHOCTH.

B pacuere mnpuHATa MOJENb AMHAMHYECKOIO BO3JACHCTBUS IOE3IHOM HArpy3Ku C Y4ETOM
(haKTHYECKOTO PACIIOI0KEHHS OCEH B SKUIIaXKe, OCEBBIX HArpy30K, XapaKTEePHUCTUK BEPXHETO CTPOCHHUS
ITyTH U JIp.

Vcnonp3oBaHne yKa3aHHBIX NPOTpaMM B COYETaHHH C IaKeTOM IIpOrpaMM pacdeTra BOJHO-
TEIJIOBOTO PEKMMa 3EMIITHOTO ITOJIOTHA ITO3BOJISIET POEKTHPOBATh HACKHINN U BHIEMKH ITPH HIMPOKOM
HaOope (haKTOPOB BO3ACHCTBHS Ha COOPYXKEHUS B IEPHOA CTPOUTEIHCTBA U AKCILITYaTaLH.
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Pucynox B.5 — Pacnipenienenue 1o riyonuHe cinost KpUTHYECKON HArpy3kH Py, 1 HOpPMaJbHBIX

HaIpSDKEHUM B TPYHTE G,




IMPUJIOXKEHUE I

PEKOMEH/JAIIUU 11O PACUETY YCTOMYUBOCTH 3EMJISTHOI'O ITOJIOTHA
OO0mme MoJI0KeHu s

OreHKy 00mIel YCTORYMBOCTH 3EMIITHOTO TIOJIOTHA (HACHIIEH M OTKOCOB BBIEMOK) PEKOMEHAYETCS
OCYIIECTBJIATh 11O NEPBOMY MpENEIbHOMY COCTOSHHIO — Hecylledl CIOCOOHOCTH (IO YCIOBHUSIM
MIpEIETbHOT0 PABHOBECHS).

YCTOHYMBOCTE OTKOCOB JAOJDKHA OBITH IPOBEPEHA II0 BO3MOXKHBIM IOBEPXHOCTSAM CIBHIA
(KpyTJIOUMIIMHIPUYECKUM WM TI0 IPYTUM, B TOM YHCJIE JIOMAHBIM ITOBEPXHOCTSIM) C HAaXOXKICHUEM
Hambomee OmnacHOM TpPU3MBI  OOPYIICHHUS, XapakTepU3yeMOW MHHHUMAIBGHBIM  OTHOIICHUEM
O606H1€HHBIX MMPEACTIbHBIX PECAKTUBHBIX CHUJI COIIPOTUBJICHUSA K aKTUBHBIM CABUTAIOIIHUM CHJIaM.

Kpureprem ycTOHYMBOCTH 3eMJISIHBIX MacCHBOB SIBIIETCS COOMroneHne (1t Hanboyiee onacHOU
MIPU3MBI OOpYIIICHHST) HEpaBEHCTBA

Y T<TSR, r.1)
n
The Y — KOOQQUIHMEHT coueTaHHs Harpy3oK, yYHTHIBAIONIMI yMEHBIIEHHE BEPOATHOCTH

OJTHOBPEMCHHOTO IOSIBJICHUS PACUCTHBIX HarPy30K;

T — pacueTHOe 3HaUCHHE 00OOIIEHHOH aKTHBHOHN CIBUTAIOIIEH CHIIBI;

Ye¢ — KO3 PHUIMEHT YCIIOBUH pabOThI;

Yn — KO3 UIMCHT HAJCKHOCTH TI0 HA3HAYCHUIO COOPYKEHUS (K03(D(UIIMEHT OTBETCTBEHHOCTH
COOpYKEHHS);

R — pacuerHoe 3HaueHHe OOOOLIEHHOH CHIJIBI TPEAEIBHOTO CONPOTHBICHUS  CIBUTY,
ONpeJIeNEeHHOE ¢ y4eTOM K03 (DHIIMEHTa HaAeKHOCTH 110 TPYHTY Yq.

Pacuernsie 3nauenus T u R onpexnemnsroTcs ¢ yueToM KodppHUIMeHTa HaIe)KHOCTH 0 Harpy3Kke Yf.
VYuer xoaddunrenTa HaIeKHOCTH N0 HATPY3Ke OCYILECTBIISETCS ITyTeM YMHOXKEHHS HA HEro BCeX
JIEWCTBYIOIINX CHJI (B TOM YHCJIE BEca MPU3MBI OOPYIICHUSI UIIN €€ OTCEKOB).

CeiicMUYeCKHe HATPY3KH CIEAyeT MPUHAMATh ¢ KOA(POUIMEHTOM HANEKHOCTH MO HArpy3Ke Yf.
pasubim eaunuiie (CHull 2.06.05-84*, CHull 2.02.01-83*, CHull 2.01.07-85).

3HavyeHust KodhpunnenTa Y. MPUHIMAIOTCS IPH pacdeTe YCTOMYMBOCTH OTKOCOB BBICOTOH Ooiee
3 M 151 BBIEMOK paBHBIM 1,1, a ipu pacuere ycroitunBocTu Hacsimeid— 1,15 (CHull 2.01.07-85).

B Tex cmywasx, Korja CHUXKEHME YCTOMYMBOCTH MOXKET NPOM30MTH 3a CYET YMEHBLICHUS
JIEUCTBYIOIINX CHJI, cieayer npuaumars Yi. = 0,9.

3Hauenus Ko>(PuULUEHTa HAJAEKHOCTH IO IPYHTaM Yy YCTaHABIMBAIOTCS B COOTBETCTBHU C
ykazaausimu CHull 2.02.01-83*, a Taxoke [OCT 20522.

VYuer kodddunrenta HaAeKHOCTH MO TPYHTaM OCYIIECTBIIACTCS MyTeM JeNeHHS HOPMAaTHUBHBIX
3HaYEeHUH POYHOCTHBIX XapaKTEPUCTUK IPYHTOB (YIEIBHOTO CHETJICHUS, YTiia BHYTPEHHETO TPEHHSI)
Ha BEJIMYMHY KO3 HUINEHTA HAIS)KHOCTH, yCTAHABINBAEMYIO B 3aBUCIMOCTH OT W3MEHYHBOCTH ATHX
XapaKTEepPUCTHK, YHWCIa OINPEIENICHUH W 3Ha4YCHUs JOBEPUTEIBHOW BEPOSTHOCTH, NPUHUMACMON

d=0,95.

UYucnenHsie 3HaYeHUS KO3DPUIUCHTOB YV, Yic, Yo TpuBeneHH! B Tabmumax [.1—I.3.

Tabmuma I'.1
Kareropus muanit CKOpOCTHBIE H I-11 Il v
0co00rpy30HANPSIK
CHHBIS
3uauenue Y 1,25 1,20 1,15 1,10
Ta6muma I'.2
CoueTtaHue Harpy3ok OcHoBHOe |Ocoboe (ceiicmuka) | CTpouTensHOTo

neprosa
3nauenue Y 1,00 0,90 0,95




Ta6muma I'.3

Merons! pacuera Y nosnerBopsitonine VYpoliueHHsle
YCIIOBHSIM PaBHOBECHS
3Ha4eHue Y 1,00 0,95

IIpn momcke Hanbonee OMACHOW MPU3MBI OOPYIICHHS 332 KPUTEPHH YCTOMYUBOCTH MOXKET OBITh
NPUHSTA 32aBUCUMOCTb JUIsl OLIEHKU KO3 QHIIMeHTa yCcTOWYNBOCTH K B Clle/IyOLIeM BUIE:

R _ TaVr
R Wl
T Ye
[Momyuennpie pacdeToM 3HaYeHUs Kod(pQUIMEeHTa YCTOHYMBOCTH TIPH COOTBETCTBYIOIIEM

K (T.2)

COYETAHNHU HArpy30K HE JOJDKHBI IIPEBBINIATE BETUYUHBI Yolfe 6osiee yeM Ha 10 % u ero ynciaeHHOE
Te
3HauYeHUe JOJDKHO OBITE HE MeHee ueM 1,05%.
JIJist OTIeHKY BO3ACHCTBUS 3eMIICTPSICCHUN HAa OOBEKTHI C pacUeTHOW CEHCMUYHOCTBIO 7 M Oornee
0a/moB pacyeThl YCTOWYMBOCTH OTKOCOB CleAyeT BHIMONHATHL 1o (opmyne (I.1) ¢ yuerom
CECMUYECKOHN CHJIBI, MPHUKIIAABIBAEMON K NpU3Me 00pylIeHHs (WM ee OTCEKaM), ONpeaessieMOol 1o

hopmyme

Qe=K:-G, I.3)

rne K, — xoaddunuent cericmuanoctr, papserii 0,025, 0,05, 0,10 — CcOOTBETCTBEHHO IS
HHTEHCHBHOCTH PacyeTHOTO ceiicMuueckoro Bosaeiicteus 7,8 u 9 6amtos (CHull I1-7-81%);

G — Bec mpu3Mbl 00pylieHHs (WM €€ OTCEKOB) C Y4eToM Kod(pQHIMEHTa HaIeKHOCTH IO
Harpy3Ke.

* TIpu pacderax HaCHINEH ¢ BBICOKUM YPOBHEM JHMHAMHUYECKOTO BO3/eicTBUS (ckopocTH Oosee 120
KM/4, 8-OCHBIH MOJBMXKHOW COCTaB), COOPY)KAaEMBIX M3 MENKHX M IBUICBATHIX IECKOB M CYIeceid,
BennunHa K, nomkaa ObITE He MeHee 1,25.

YTron HaKJIOHA BEKTOPa CEHCMUYHOCTH CHJIbI K TOPU30HTY MPUHUMAETCS HAMHEBBITOAHEHIINM JUIs
YCTOWYHMBOCTH — OOBIYHO NapauIebHO TTOBEPXHOCTH CMEILICHUS IPU3MBI (I €€ OTCEKOB).

YCTOWYHBOCTH OTKOCOB MOKHO CUUTATh 00ECTICUEHHOH, €CIIN YCIOBHSA, OTpeaessieMble (GopMyIoi
(I'.1), ynomnerBOpsAIOTCSA, B NPOTHBHOM CJIy4ae NPUHUMAETCSd pEIICHHE O IepenpOeKTHPOBAHUU
OYepTaHUI 3eMJITHOTO ITOJIOTHA, 00 apMHPOBAaHUH OTKOCOB, YCTpOICTBE OepM, KOHTPOAHKETOB U T.JI.
00 O CTPAaTEerny BOCCTAHOBJICHUS €T0 P 3eMIICTPSICEHHN.

[Tpu npoekTHpoBaHUM MTPOBEPSETCs 00IIAsi ¥ MECTHAsI YCTOHUUBOCTh OTKOCOB 3€MJISTHOTO MOJIOTHA
[8, 43,18, 44].

ITpoBepka MecTHON YCTOMYMBOCTH HEOOXOAMMa MpPH TIMHUCTBIX TPYHTAX, XapaKTepU3yeMbIX
BJI@XXHOCTHIO Ha rpanune Tekydectn W < 0,4, a Taxke NpH JIETKOBBIBETPUBAIOIIUXCS CKAJIBHBIX
TPyHTax B BBIEMKax C LEJbIO BBIABICHUS BO3MOXKHOCTH TIOSIBICHHS ITOBEPXHOCTHBIX CIIIBIBOB Ha
OTKOCAaX W MPOTHO3UPOBAHUA HWHTCHCHUBHOCTHU OCBIIIAHWUA TMPOAYKTOB BBIBETPpHBAHHA C OTKOCOB B
MPOLECCE IKCILUTyaTalluu.

Harpy3ku u Bo3neiicrBust

Pacuers oOmiell yCTOHYHMBOCTH 3E€MIISTHOTO TIOJOTHA, €r0 OCHOBAaHUS M IOAICPKUBAIOIINX
COOPY)KEHHH CIIe/TyeT BBIIOJHITH HA OCHOBHOE COUETaHHUE JICUCTBYIOIIUX HAPY30K U BO3JICHCTBUS:

BECa U JIaBJICHUS TPYHTOB;

BECa COOPYXEHHUH M MX YacTeil, B TOM YHCIIEe BEPXHETO CTPOSHUS MyTH, IIOANIOPHBIX CTEH U T.IL.;

MOJIBUKHOI BPEMEHHOI Harpys3Ky;

THJIPOCTATHYECKOTO U THIPOJIMHAMHUYECKOTO BO3IEHCTBHS BOJBI HA YIAaCTKaX ITOATOIUICHHUSI.

IIpn 5TOM HEOOXOOMMO YYHTHIBATH CONPOTUBIIIEMOCTH TI'PYHTOB CHJIOBBIM BO3ICHCTBHAM H
BO3MOXKHOE HW3MEHEHHE IPOYHOCTHBIX CBOWCTB TPYHTOB (yroJ BHYTPEHHETO TPEHHMs, YAEIbHOE
CIICTIICHHE).

B celicMudeckux paiiOHax pacyeThl CICAYET BBIMOJHATH Ha 0CO00€ COYCTAHHE MOCTOSHHBIX U
BPEMEHHBIX HArpy30K, PEaKIUid 1 CECMUYECKOTr0 BO3AECHCTBHSI.

Harpyska Ha OCHOBHYIO IJIOIIaJKy OT Beca BepxHero crtpoeHus mytu [18, 44] mpunumaercs
paBHOI:



17 xITa (1,7 Tc/M?) s JKeTe3HBIX JOPOT JIHHHA BHICOKOCKOPOCTHBIX, 0COOOTPY30HAPSIKCHHBIX
I—III xareropwuii;

15 kIa (1,5 Tc/M?) st maamii IV KaTeropuu.

C yueToM cpejiHel IUPUHBI 0aJUIACTHOTO CJIOS HArpy3ka OT BEPXHEro CTPOCHHs IyTH Ha OJIMH
METp 1O JUTHHE 3€MJISTHOTO ITOJIOTHA COCTAaBUT COOTBETCTBEHHO Py, = 83 kH (8,3 Te) u 64 xH (6,4 Te).

Bpemennas Harpy3ka Ha OCHOBHYIO IUTOMIAJIKy OT ITOJBIKHOTO COCTaBa MPHHUMAETCS PaBHOM
BO3/ICIICTBHUIO IPY30BBIX BarOHOB, C Harpy3Koi Ha ock 4-ocHoro Barona 294 xH (30 rte).

3HavyeHNe BPEMEHHOH Harpy3KH YCTaHABJIMBAETCS MCXOJ M3 HANpsDKEHWH Ha YpOBHE OCHOBHOU
TUTOIAKH, OTPENEeNIeMbIX Il PacUeTHOM eIMHUIIBI MOABMKHOTO cocTaBa mo IlpaBuiam pacueror
BEPXHETO CTPOCHUS KEJIE3HOJOPOKHOTO IMMyTH Ha MPOYHOCTH[ 18].

IIpn omeHke MPOYHOCTH TPYHTOB HEMOCPEACTBEHHO OCHOBHOHM IUIOMIAAKH CJIEAyeT MPHHAMATh
MaKCHMaJIbHOE 3HauY€HUE HaIpsIKEHHs, COOTBETCTBYIOIIEE MOAPENbCOBOMY ceueHHo. IIpu orenke
00IIeil yCTOHYNBOCTH OTKOCOB HACHINEW K YKa3aHHOMY 3HAUEHHIO CJIEAYET BBOAWUTH KOI(PGHUIHEHT
0,85, yauThIBaromuii HEPAaBHOMEPHOCTh PACHPEACIICHUS HAMPSDKEHUH B MPOIOIBFHOM U HOMEPEYHOM
HarpasyieHus1X. [Ipy 9TOM Harpyska OT moeszia Ha OJUH METp IO JUIMHE Hacklu P, ompenensercs o
hopmyme

P,=0,85 P, (I, + hg), Tr4)

rae |, — anvHa mmnanst, M;

hs — BenMUmMHA, YUCIICHHO paBHAS TOJIIMHE OATTACTHOTO CIIOS TIOJ IITAJION, M;

P, — nanps>keHne Ha ypoBHE OCHOBHOM IUIONIAAKU B OAPENILCOBOM ceueHud, klla (Te/mP).

IIpu pacdere yCTOHYHMBOCTH HACHITK BO3ACHCTBHE HA 3€MIITHOE TIOJOTHO BPEMEHHON HArpy3Kd H
Beca BEPXHEro CTPOCHMs IYTH YYUTHIBACTCS MOCPEACTBOM BBEJCHHUS B pacueT (UKTUBHOIO CIIOS
rpyHTa BbIcOTOH h, ompeensieMoit mo Gpopmyie

h= ﬂ‘ (T.5)

Y ’m +0,5h6 B

Te Y — YIEJbHBIN BEC TPYHTa B BEPXHEW YAaCTH HACBIU kH/™? (te/md).

Omniopy Harpy3kd PEKOMEHIYeTcsl NPHUHUMATh TpareuenJadbHOi (OpPMBI LIMPHHOW TIOBEPXY,
paBHo# utnHe mimanst, moHu3y — (I, + hg).

JJ1 OpuEeHTHPOBOYHBIX PACYETOB YCTOWYMBOCTH HACHINEH IPU BUOPOJUHAMUYIECKOM BO3/ICHCTBHH
Ha TPYHTHl TPOXOSIINX IIO€370B IOBHIMICHHOTO BECA M C BBICOKUMH CKOPOCTSIMH MOXET
ucnoip3oBatecsi Meronuka MUWHWTa, tectmpyemas B MIIC, wimm merommka JleHrmmpoTpaHnca,
pa3paboTaHHas HA OCHOBAaHUM Hay4yHBIX uccienoanuii JIMNKTa.

ITo meronnke MW Ta yuer THHAMHYECKOTO COCTOSHHS HACKHIITH KaK CUCTEMBI (SAHMHOTO LIEIOT0) B
CTaTMYECKOW PAcCUYeTHONW CXeMe IMPOU3BOIUTCS HWHTETPAJBbHO C MOMOIIBIO €IWHOrO IOKazaTensi —
MHTErpanbpHoro napamerpa — I.

IIpn ompeneneHWH BBICOTHI (UKTHBHOTO CIIOS B pacueT BMeCTO P, BBOAWTCS TPHUBEACHHOE
3Ha4eHHEe Harpys3Kku oT noesjaa Py, = P, - |. 3nauenue | npunuMaetcs no npunaraeMoMy rpaduxy [18,
44], pucynok I'.1.

[To meromuke JleHrmmpoTpaHCa IMHAMHUYECKOE COCTOSIHHE HACHIIM YYHTHIBAeTCA B pacderax
YCTOMUMBOCTH OCPEICTBOM CHIKEHHSI IPOYHOCTHBIX XapaKTEPUCTHK TPYHTA.

BubpogmramMudeckoe BO3ICHCTBHE H3MEPSCTCS aMIUIUTYIOW CPEJHEYACTOTHON COCTABIISIONICH
KonieOaHni. AMIUIMTYAA KOJeOaHusl TPYHTOB sBIsieTcsl QyHKIME MHOTHX NMEepeMEHHbIX, 3HaUeHHEe ee
CYIIECTBEHHO U3MEHSETCS 110 TIIyONHE W TIPU YIICHHH OT HCTOYHHUKA KOJICOAHHH.

[Tpu poBepke YCTONYMBOCTH HACHIH [T KaXKIOTO OTCEKa ONMPEACISIeTCs aMIUINTYIa KoleOaHui
A ¥ COOTBETCTBYIOIIME €if 3HAYCHHS yIila BHYTPEHHErO TPEHHS M YACTBHOTO CUCTUICHHUS (P> C ur)-
JanpHelie pacdaeTs! BEITOMHAIOTCS TI0 OOBIIHON METOTHKE.

J1s yTOUHEHHBIX PacueToB YCTOHYMBOCTH M MPOYHOCTH 3EMIITHOTO IMOJIOTHA TOE3/IHAasl Harpyska
JIOJDKHA YYMTBIBATbCA HCXOJS M3 pEaJbHOM pACCTAHOBKM OCEH B DJKUIAXe, CTaTUYECKUX U
TUHAMHYECKUX HArpy30K OT KOJIEC Ha PENIbCHI, THIIA BEPXHETO CTPOCHHS U T.1I.

COOTBETCTBYIOIME NAaKEThl NPUKIAJHBIX MPOrpaMM pa3paboTaHbl B Ja0OPAaTOPUU KOHCTPYKIHMHA
3emurstHOTO osiotHa AO ITHUMC.
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1 — cynecs, I < 0; K (xoaddunuent ynnoraenus) = 0,97 + 1,00; 2 — cynecs, I £0,25; K, = 0,90 + 1,00; 3 — nerkuii cyrmunok, I, <0; K= 0,90 + 0,95; 4 —nerkuii
cyrmuHoK, | <0,25; K'=0,90 + 1,00; 5 — mmxensrif cyrmunok, | <0,50; Ky = 0,90 + 1,00; 6 — memeBatsrii mecok, Ky= 0,90 + 1,00
Ilpumeuanue — JInst HacwINed U3 IMbIIEBATHIX NeckoB npu H,, = 2,0 + 4,0 M Ha TopdsHbIX ocHoBanwmsx | = 2,0.
Pucynoxk I'.1 — BenmunHa | 114 HacBINel Ha TPOYHOM OCHOBAHUH



Pac4deT ycTOHYHMBOCTH OTKOCOB B HECKAJIBHBIX TPYHTAX

B pacuerax HeoOXOIMMO NPOBEPATH IONEPEYHHMKH ¢ Hauboiee HEOIArONMPHATHBIMU IS YCTOMYMBOCTH YCIOBHSAMHM (OONbIIAs BBICOTa OTKOCA, HAJIMYHME MOITOILICHUS,
MIPOCIIONKH CIa0BIX TPYHTOB H T.11.).

PacuerHble cXeMBI clielyeT MPUHUMATh C YY€TOM BO3MOXHBIX ()OpM HapymeHus o0mmell ycroitunBocTr. Ilpn pacderax mpoeKTHPyEeMBIX HACBIIEH, TPH OAHOPOAHOM CTPOCHUH
CYIIECTBYIOIIUX MAaCCUBOB MJIM PACIIONOXEHUH B HUX CJIOEB OJIM3KOM K FOPU30HTAILHOMY PEKOMEHYETCSl pacyieT M0 KPYIIIOLMINHAPHYECKOH MOBEPXHOCTH CKOJIBKECHUSI.

[Tpn 3TOM B KauecTBE OCHOBHOI pekomenayercst Metoanka npod. I'.M. [llaxynsHna (pucynok I'.2).

Bo3MOXXHO IIpHMEHEHHE APYTHX METOIO0B, U3BECTHBIX II0 JIMTEPATYPHBIM HCTOYHHKAM MM Pa3paOOTaHHBIX B NPOEKTHBIX OPTaHM3AIMAX U IPOBEPEHHBIX MpakTHKOH. K unciy
TaKUX METOJIOB OTHOCHTCS, Harmpumep, Meron uHX. JI.JI. TlepkoBckoro mo pacdery Hachlnel Ha cllaObIX OCHOBAHHSAX (MOJIBIUEBBIX INIMHAX, WIaX), IIUPOKO anpoOMPOBAHHBIH
Jlenrunporpancom.

[lpy Hanuuuu B paccMaTpuBacMOM I'PYHTOBOM MacCHBE (DMKCHPOBAHHBIX IOBEPXHOCTEH OcCnabieHHs ciiefyeT NMPUMEHATh METOMUKY pacyuera MO JOMAaHBIM HOBEPXHOCTIM
ckoJbxkeHus [43, 44].

[pu pacdeTe yCTOHYUBOCTH OTKOCOB IO KPYTJIOMMIMHAPHUYECKOM MOBEPXHOCTH OOPYIICHHS PEKOMEH/IyeTCsI UCTIONB30BaTh popmyity mpod. .M. IlaxyHsHia
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Pucynok I'.2 — PacueT ycTOHYHNBOCTH OTKOCOB B HECKAJILHBIX TPYHTAX



i=n - coS (p
z ’FINI +Cili +Ti—y/:[ _‘&71‘
K = =l tos & —P;
i:nT- cos ¢;
Z i—cn -
i=1 cos &; —@; _
rae K — ko3 pUIUeHT yCTOWYHBOCTH OTKOCA;
fiN;. — cua Tpenus;
fi = tg ¢; — K03 PULKEHT BHYTPEHHEr0 TPEHMUS [JIsi OCHOBAHUSI i-TO OTCEKa;
Cili — cuna cuennenus;

Ci — yaenbHoe cueruienue, [a;

I — anvHA TUTOCKOCTH BO3MOXKHOTO CMEIIICHHSI B TIpeeiax i-ro oTceka;

Qi — paBHOAEHCTBYIOIIAs BCEX CHII;

Ni — HOpManbHAsI COCTABIISIONIAS CHIIA;

Tiyx — TaHreHIManbHas cocTaBisAomas T; HampapIeHa B CTOPOHY, OOpaTHYIO HAaIpaBIIEHHIO
BO3MOJXKHOT'O CMEIIIeHHs OJI0Ka, yIep KUBAIOIIasi OTCEK OT BOBMOYKHOTO CMELICHUS;

Ti.c; — TaHTeHIHMAaIbHAS COCTABIAIOMAN T, CTpeMAIIasics CIBUHYTH OTCEK 110 CBOEMY OCHOBAHHIO.

PacueT ycTOIYHMBOCTH 0TKOCOB CKAJIBbHBIX BbIeMOK [8]

Pacuer o0miell yCTOHYMBOCTH CKaJbHBIX OTKOCOB M CKJIOHOB HEOOXOIUMO HAYMHATH C M3YUCHHUS
PEIICTKU TPEIIMHOBATOCTH CKaJbHOTO MAacCHBa, C YCTAHOBJICHUS TIIOJIOKCHHUS BO3MOXKHBIX
MTOBEPXHOCTEH OOpYIIeHUs (CKONBKEHHS), KOTOPBIE OMPENENSIOTCS OpUEHTAIMEH 10 OTHOIICHHIO K
MPOEKTUPYEMOMY OTKOCY TIOBEPXHOCTEW 0CabieHus! (TPEIMHOBATOCTH, CJIOUCTOCTH).

IIpu omenke oOImIel yCTOWYMBOCTH CKAIBHBIX OTKOCOB PEKOMEHAYETCS PYKOBOACTBOBATHCS
pacdeTHBIMH CXeMaMH, MPEACTAaBICHHBIMA Ha pucyHke [.3. YcnoBus mprMeHeHHs YKa3aHHBIX CXEM
npuBeseHb! B Tadnuue ['.4.

Kak mpaBmimo, TOBEpXHOCTH OOpYIICHWS COBMANAIOT C CYIISCTBYIOINIMMH B MACCHBE
MOBEPXHOCTSMH OCJIa0JieHHs, HO B HEKOTOPBIX YCIOBHUSIX 3TOTO HE HAOIIOIaeTCsl.

Bce mpuBenennpic Ha pucyHke 1.3 (opMbI MOBEpXHOCTEH OOpPYHMICHHS MOXHO OOBCIAMHUTH B
YETHIPE TPYIIIBL:

IUIOCKHUE NMOBEPXHOCTH (cxeMbl A, b);

MPU3MAaTHICCKAE U TIONUTOHABEHBIE TToBepXHOCTH (cxeMbl B, I, J1, E);

KPUBOJIMHEWHBIE M KOMOMHHUpPOBaHHBIe ToBepxHOCTH (cxemsbl XK, 3, U, K);

00BEMHEIC KET0OYATHIC TOBEPXHOCTU 00pymieHus (cxema JI).

ITopsimok mocTpoeHUsT BO3MOXKHBIX MMOBEPXHOCTEH OOPYIIEHHUS OTKOCOB, METOIWKA YCTAHOBIICHHS
paCyYCTHBIX MMapaMETpoOB, IMOCICAOBATCIIBHOCTL BBLIIIOJHCHHSA PACUCTOB U PACUYCTHLIC (bOpMyJ'lbI JJIA
ompeneneHusT OOOOIICHHBIX 3HAUCHUI AKTHBHOM cHIBUTArOIIEH Cwibl T W CHJIBI TIPEAeThbHOTO
COTIPOTHUBIICHUS cABUTY R mperncraBneHsl B PykoBoacTBe MO MPOEKTHPOBAHUIO MPOTHBOOOBATBHBIX
coopyxeHuit [8].

ITocne BBIABNCHHS PEIICTKH TPEIIMHOBATOCTH U PACCMAaTPHBACMOTO OOBEKTa BBHIOWPACTCS IO
pucyHky ['.3 oflHa MM HECKOJBKO PAcUETHBIX CXeM. PacdeTbl BBIMOJHSIOTCS 10 BCEM BBHIOPAHHBIM
cXeMaM.

Ol1leHKa YCTOHYMBOCTH CKaJIbHOTO MaccuBa mpou3Bomurcs no ¢opmynam .1, I'.2 Hacrosimero
TIPHUJIOKCHUS.

Pemenne 06 ycTOWYMBOCTH OTKOCOB MPHHAMACTCS HAa OCHOBAHUH aHAIIN3a PE3yJIbTATOB PacUCTOB
10 BCEM PAaCCMOTPEHHBIM CXeMaM — 110 HAMMEHBIIEMY U3 OJTYYEeHHBIX 3HAUCHHH.
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1 — KOHTYp MOBEPXHOCTH OOPYIICHUS; 2 — TPEIIUHBI, PACUIICHSIONINE MACCHB BO3MOXKHOTO
o0pymieHus Ha 0J10KH; 3 — BbIBETpelbId cliol B cxeme K; 1' — jkenoGuaTeie moBEpXHOCTH

oOpymIeHus
Pucynox I'.3 — PacuetHbie cxeMbl 00111€l yCTOWYNBOCTH
Tabymma I'.4

Pacuernas | YcnoBust npuMeHeHus PacuerHble mapaMeTpsl

cxema

A Hamuume  cucrempl  TpemmH ¢ HEOMAronpusATHbIM |k, Cyp, @, Yo
3aJleraHueM. YTOol HakKJIOHa OTKOCa MPEBBINIAET Yrol
HAKJIOHA TPEIInH (O > @, Olg > OL)

b Hanuuue nByx cucreM TpeuluH, oiHa U3 KOTOPBIX uMmeeT|x, C,, ¢, (I0 cucreme
HeOnaronpusTHoe 3aneraHue (IpU 3TOM Og > ), a BTOpas |TpEIUH,  MaJaroluX B
najaer B ri1y0b MaccuBa CTOPOHY OTKOCA)

B Hannune  cucrembl  TpemmH ¢ HEONArONPHATHBIM 04, O, C, @, Cy, lo, Crpy @rp,
3ajleraHkeM. YToJl HaKIOHA OTKOCa MEHbIIE yrila HakKJIOHa |y,

TpewuH (0t > Pry Olp > 01)
r Hanuuue nByx CUCTEM TpEUIMH, NAaJAIOIIUX B CTOPOHY

OTKOCa, TIPU ITOM Oy > Pp,

O, Gy, CTpl 1 (prl ' Csz )

(prz v Y0




Hanuuue mnonuroHanbHOU
(oOpazyemoii  KpyIHBIMH
pa3ioMaMu | T.1I.)

MOBEPXHOCTH
OTJENIbHBIMU

CKOJIBXXCHUA
TpeUIMHaMU,

Hanuune nomuronansHON TMOBEPXHOCTHU CKOJIBXKEHUA U
HaKJIOHHBIX TPpCUIUH, paCcwJICHAIOINX ononsa}onmﬁ
CKaJIbHBIM MacCHUB

Hanuane GrmaronpuaTHOro pactoioXeHHss CHCTEM TPELIVH,
B TOM 4HCJIE TaJaloIel B rTy0b MaccuBa

Hanuane GrmaronpusaTHOTO pacloioXeHHsT CHCTEM TPELIVH,
B TOM YHCJIe TIOJIOTOMAIAt0MIeH B CTOPOHY CKIIOHA (0L < Pyp)
OTcyTCTBHE BBIIEP’)KAHHBIX CUCTEM TPELINH

Hanuane BBIBETPETIOTO CI10sI HA MOBEPXHOCTH OTKOCA
Hanuune aByX mepeceKarolMxcsi CHCTEM  TpPELIHH,
MaJaloMIUX BKPECT NMPOCTHPAHUSI OTKOCa C 0Opa3oBaHHEM
JIBYI'PaHHOTO yria (3kenoda)

Vriael HakiIoHA OTACIBHBIX

Yy4acTKOB MOBEPXHOCTH
CKONBXKEHUS,  HapaMeTphI
MPOYHOCTH Ha CABHUT IO
HHM Y

To xe, uto u B cxeme /I,
KpOMe TOTO, OpUEHTalus U

napamMeTpbl IMPOYHOCTU HaA
CABUT 1o HaKJIOHHBIM
TpeUIMHAM

C—rpy C, Pxs CMI IO: Yo
&, CTpl Prps Cn P, CM’ IO: Yo

Cn Px, CTT)! CM1 IO! Yo

Ca CM (CM = C)! P, Yo

AO! Al) A21 607 617 629 C
(p'rpv Yo

!

HpI/IMe‘{aHI/IC — 3HaYeHUs PaCUYCTHBIX MapaMETPOB: X — YT'OJI HAKJIOHA TPECIINH,; o —YT'OJI HAKJIOHA
OTKOCa, 1, Ol — YIJIbl HAKJIOHA CUCTEM TPCIIUH; CTpl y CTp2 — CHCIJICHUEC TTO COOTBCTCTBYHOIIUM

CHCTEMAM TPEIINH, kHM% Prp,, @ — VIIbl BHYTPEHHETO TPEHHS IO COOTBETCTBYIOLIMM
TP P>

CUCTCMaM TPCIHH, I'pan.; |0 — OCpCIHCHHAs OJIOUHOCTh IopoJI B MaCcCHUBE, M.

I'pyHT: cyrnuHOK

N3menenne
YCTOMYUBOCTH IO BBICOTE JIJISI

IIpumeps! pacyeTa ycTOHYNBOCTH HachIneil BbIcOTOl 3—6—12 M

Py~ 24°; C, = 3,1 Tc/™M%;

Py 21,8% C,=2,07 rc/m?;
kodpdunrenTa MuHHMAaTBHBIC 3HAYEHHS KOd(dume
BBICOTOM 3—6—12 M npu 3a105)KeHUN

Hacemn H = 12 m

a) 6) 1o 6 — 1,5; mmwxe — 1,75
k| K | K
A
< 17 = 17 = A7
gl,ﬁ gl.e g 1.6
1.5 Z15 2
3 g 3 1.5
514 514 45 14
£1,3 13 5 £ 13
2 3 g
g1.2 g 1.2 .2
; : g
§1,| g1 2 11
<o o !
21,0 - s 210 — ; g i
0 3 I 12 h,M 0 3 1?".M -

Paccrosaue ot OpoBKH 110

Bricora Hacwemmm
BEPTUKAJIH

HTa yCTOMYMBOCTH HACBINEH
OTKOCOB

B) 10 6 M — 1,75; rmke — 2,0

i

ke |

e

0 3

l o

12 Howm

o4

BricoTa Hacwkmm




IosicHeHus K rpaguxkam

VicxonHple nanHbIe PesynpraThl pacuera
ITo3unuu | Beicota Harpy3ka ot noe3na Cxopocts | Harpyska |HTErpansHeIi BricoTa Koappunuenr | Homep | MunumMansHoe
pPHUCYHKa | HachIIy, noesza, V, oT napamerp | (MKTUBHOTO | HAJEKHOCTHU IO | KPUBOH | 3HaueHHE, Ky
Hw™ KM/4 BepxHero | (pucyHok I'. 1)| cmost rpyHTa, Harpyske, ¥
CTPOEHHS h, M (bopmyna
Py, Tc/m r.5)
Ha 0Cb, B Po
Tc/0Ch | monmpenscoBoM | (hopmyra
ceuenuu P, I'.4), rc/m
/M
a— 12 30 7,4 20,4 0 8,3 1 4,4 1,15 1 1,23
OTKOCHI 12 30 7,4 20,4 0 8,3 1 4,4 1 1 1,27
JI0 6M, 12 30 7,4 20,4 0 8,3 1,65 6,5 1,15 2 1,16
1:1,5, 12 30 7,4 20,4 0 8,3 1,65 6,5 1 2' 1,19
HIDKE 12 30 12,5 34,5 120 8,3 1,65 10,0 1,15 3 1,06
1:1,75 12 30 12,5 34,5 120 8,3 1,65 10,0 1 3 1,08
06— 3 30 7,4 20,4 0 8,3 1 4,4 1,15 4 1,70
OTKOCHI 6 30 7,4 20,4 0 8,3 1 4,4 1,15 4 1,45
70 6 M, 12 30 7,4 20,4 0 8,3 1 4,4 1,15 4 1,23
1:15, 3 30 7,4 20,4 0 8,3 1,2 50 1,15 5 1,61
HIDKE 6 30 7,4 20,4 0 8,3 1,4 5,7 1,15 5 1,34
1:1,75 12 30 7,4 20,4 0 8,3 1,65 6,5 1,15 5 1,16
3 30 12,5 34,5 120 8,3 1,2 7,6 1,15 6 1,32
6 30 12,5 34,5 120 8,3 1,4 8,7 1,15 6 1,16
12 30 12,5 34,5 120 8,3 1,65 10,0 1,15 6 1,06
B— 3 30 7,4 20,4 0 8,3 1 4,4 1,15 7 1,75
OTKOCBI 6 30 7,4 20,4 0 8,3 1 4,4 1,15 7 1,53
10 6M, 12 30 7,4 20,4 0 8,3 1 4,4 1,15 7 1,34
1:1,75, 3 30 7,4 20,4 0 8,3 1,2 50 1,15 8 1,66
HIKe 1:2 6 30 7,4 20,4 0 8,3 1,4 57 1,15 8 1,43
12 30 7,4 20,4 0 8,3 1,65 6,5 1,15 8 1,27
3 30 12,5 34,5 120 8,3 1,2 7,6 1,15 9 1,37
6 30 12,5 34,5 120 8,3 1,4 8,7 1,15 9 1,23
12 30 12,5 34,5 120 8,3 1,65 10,0 1,15 9 1,16
Ilpumeuanue — YBenW4yeHNWE HATrpPy3KM Ha 3€MIITHOE MOJOTHO 3a CUET MOBBIIICHUS CKOPOCTH JBIKEHHS IIO€3/I0B NPHHATO HA OCHOBAHWH aHAIN3a

onyOJIMKOBaHHBIX MaTepuasos [18].




XAPAKTEPUCTUKHA BOJOTHBIX OTJIOKEHUI

MPUJIOXXEHME 1

Pa3zHoBuaHOCTH Koa¢popunmenr| Crenenn ConpoTHUBIAEMOCTh CIBUTY T10 CxumaeMocTh Turer 6o10T,
MTOPUCTOCTH, € | pa3TIOKCHUS kpbinbyaTke Cye,, MIla CIIOKEHHBIX
R, % TOJIBKO JAHHOM
Pa3HOBHIHOCTBIO
HAaUMEHOBAHHUE | IPUPOIHAS BIAYKHOCTD MOIYyIh ehopMaIuu MOZynb ocaixu |,
rpyHTa B JIOJISIX €IMHULIBI npu Harpy3ke P, MIla | Mm/M npu Harpy3ke
P, MIla
B IIPHPOTHOM | TTOCTIE YINIOTHEHUS MO
3aJIeraHuu Harpyskoi P= 0,05
MIla
0,05 0,10 0,05 0,10
1 2 3 4 5 6 7 8 9 10 11
OcylieHHbIN (11n <3 <5 <25 >0,42 >0,172 > 0,25 >0,33 <200 <300 |
YIUTOTHEHHBIN) 25-40 > 0,030 > 0,105 (<100) | (<200)
> 40 > 0,019 > 0,078
MasoBnaxHbIH 3-6 5-8 <25 0,049-0,022 0,250-0,090 0,25-0,15 | 0,33-0,23 | 200-350 | 300-420 |
25-40 0,030-0,016 0,125-0,056 (100-250) [ (200-370) |
>40 0,008-0,026 0,036-0,073 1
Cpenneit 6-9 8-14 <25 0,026-0,016 0,136-0,066 0,15-0,11 |0,23-0,19 | 350-450 | 420-530 |
BIIQXKHOCTHU 25-40 0,017-0,011 0,060-0,035 (250-400) [ (370-500) I
>40 0,005-0,013 0,036-0,021
OdYeHb BIaKHBIN 9-12 14-20 <25 0,016-0,011 0,087-0,046 0,11-0,90 |0,19-0,17 | 450-550 | 530-600 |
25-40 0,010-0,006 0,042-0,028 (400-470) [ (500-550) I
>40 0,005-0,003 0,021-0,015
N36srT0uHO >12 > 20 <25 0,011-0,005 0,062-0,020 0,090-0,085| 0,17-0,15 | 550-600 | 600-650 I
BJIQKHBIH 25-40 (470-490) | (550-570) 11
Campomnens: <05 <0,02 |
MaJIOBJIA)KHBIH <20
BJIAKHBIN 0,5-5,5 0,02-0,05 |
CHUITbHOBJIXKHBIN 2-10
>55 > 0,005 11
> 10
Ilpumeuanus

1 B rpade 2 — B yncnuTene ykazaHbl BIAXKHOCTH OPraHOMHUHEPAIBHBIX CAMPOIIENieH, B 3HAMEHATEIIE — OPTaHHYSCKUX CalpOIeIeH.
2 B cxobkax — B rpadax 9 u 10 maHB cpenHue 3HAYSHHUS MOIyJIeH 0canku, 03 CKOOOK — MaKCHMAaJbHEIE.







IMTPUJIOKEHUE E
METO/IMKA OINPEJEJEHUS OCAJIKA HACBIIIEA HA BOJIOTAX*

Ocanky Hacellii 5 M000H BBICOTHI 3a CUET CXKaTHs Pa3HOPOIHBIX cJoeB Topda B OCHOBaHHMH
MPHUOIMKEHHO MOKHO ONPEAEIHUTD 1O (hopMyIIe

S=>H; -/, (E.1)

H; — momrHOCTH cnost Topda, M;

l; — MoaynB ocamKu 3TOTO CIOsI, CM/M;

3HaueHus |; ycranapnuBarotcs mo popmyre

li=A;+B;iln (10 Poa;+ Ci), (E.2)

rae Aj, Bi, Ci — ko3¢ duitneHTsI, ycTaHaBIMBaEMbIC 10 IPUIaracMoi TaOJHUIIe B 3aBUCUMOCTH OT
HaYaJIbHOTO KOX((UIIMEHTa TIOPUCTOCTU € (ero 3HaueHWs] MOTYT OBITh NMpHHATH mo Tabnwie E.1
npunoxenus E);

o — KO3 PUIMEHT, ycTaHABIMBACMEIH M0 rpaduky Ha pucyHke E.1 B 3aBucumMocTH oT Z; U ay,;

Z; — riryOuHA OT MOIOIIBEI HACKHIIH (C YIETOM TITyOHHBI BEITOP(OBBIBAHIS) IO CEPEAUHEI ciIos Hi;

@y — TOPHU30HTAJIbHASI TPOCKIIUS OTKOCA;

P — Harpy3ka ot HackIu Ha TOp(SHOE OCHOBAHUE C YYSTOM B3BCUIUBAHUS B OOBOIHCHHOMN YacTH
Haceimu, MlIla.

Yucnennsie 3aagenust 1n (10 o P + C; ) MoryT ObITh OmpeieneHsl no rpaguky Ha pucynke E.2 mo
MPE/IBAPUTENILHO YCTAHOBJICHHBIM 3HaUeHusM o, P, C;.

* B maboparopun KoHCTpyknni 3emirsiHoro monotHa AO ITHUMC paspaborana mporpaMma s
[I9BM pacuera ocaaku HaCHIIEi Ha CITa0BIX OCHOBAHUSIX.
W3noxeHHasi HUKe METOJIMKA MI03BOJISIET IPOBECTH PUOJIMKSHHBIN pacyer.



Taéauua E.1 — 3nauenus ko3pduumenton A, B, C B 3aBHCHMOCTH 0T HAYAJILHOI0 K03(¢(pHiIHeHTa OPUCTOCTH €y

Qwp @

5 [ 6 | 7 [ 8 [ 9 [10 11 |12 13 [ 14 [ 15 [ 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 [ 24 | 25
— 28| —a| 7 |16 | 24 [ 30 | 35 | 39 | 42 | 45 | 48 | 51 | 53 | 55 | 56 | 58 | 59 | 61 | 62 | 63 | 64
40,5 | 36,3 | 33,1 | 30,6 | 286 | 27 | 257 | 245|235 | 22,7 | 21,9 | 21,3 |20,7|202|19,7|19,3|189 | 18,5 | 18,2 | 17,9 | 17,7
1,89 | 1,17 /0,78 | 0,55 | 0,40 | 0,31 | 0,24 | 0,19 | 0,15 | 0,13 | 0,11 | 0,09 | 0,08 | 0,07 | 0,06 | 0,05 | 0,04 | 0,04 | 0,04 | 0,03 | 0,03
a)
a e |
) J’ -
0,95 _:-'Lf =
0.90 e —a __‘r—r‘*
\Z = l ' . e =1
0,80 F 4 o 1 - } =
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a — UL OTHOIIYTHOM HACBINHK; 6 — ISt ABYXITYTHOW HACHITTH
Pucynok E.1 — 3HaueHus KO3PPUIMECHTA 0L B OCHOBAaHHH HACHITTU B 3aBUCUMOCTH OT Z U
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—1
X=10a,P+C
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Pucynok E.2 — I'paduk 3Havennii 1n (10 o; P + Cj)




Homorpammsi
JIUISL oTIpe/ieJIeHUsI 0CAI0K KeJIe3HOJ0POKHbIX HachINell Ha 0osoTax 1 Tuna
NpU pa3JIn4HOIi riayoune 6osora 4—3,5—3—2,5 m (10 BepTHKAIH a—0—B—T) U pa3Hoii NII0THOCTH TOP(a (10 TOPU3OHTAIIN)

— 3 2 = 3
a) 2 p,=020—0,15r/cM® ) py = 0,15—0,10 r/cm ) py = 0,10 — 0,06 r/cm
, - HLM ?’00 @ Qo ,M 21
R A 4,0 4,0
3.5 = ! ; 3,5 -
2|30 =2 ;/4},0 3 3,0 3,0
o
: o9
% 25 ; /25 /. 5% _‘4’
o ~ 10 2.0 Vﬁ -
~120 4 ]
K © /
1,5 o 1,5 ® 1,5
11,0 h 1,0 he 1,0
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IMMPHUJIOXKEHME XK
METOJIMKA UCTIBITAHUSA HACBIIIEA HA BOJIOTAX

1. HacwIlmu MHIUBUIYATHFHOTO MPOCKTUPOBAHIS, BO3BEACHHBIC Ha 0OJIOTaX ¢ COXpaHCHHEM Top(da
B OCHOBAaHMH, CJIEAYET UCIBITHIBATh HA YCTOMYMBOCTH K BO3ACHCTBUIO CTATUYECKON U TMHAMUYECKOM
HArpy3KH, SKBUBAJICHTHON WJIK OOJIBIIICH, UeM 3aIUIaHUPOBAHHAS IS TOCTOSIHHOM SKCIUTyaTaIluu.

HcneiTanne He0OX0AUMO TTPOBOIUTH IPU HEMTPOMEP3IINX OCHOBAHHUH U TPYHTE TeJla HACKHITIH.

2. VcnipITaHuIo CTaTUUECKOM HArpy3KOH MOABEPTarOT HACKIHU, €CIIH OHU:

3aIpPOCKTUPOBAHBI M3 pacyeTa Ha YaCTHYHOE OTXKATHE OOJOTHBIX TPYHTOB U3 OCHOBAHWS WM HA
MIOJTHOE WX BBIJABIMBAHUE B CIIy4ae, €CIU IMOJIHOTO OTXKATHS HE MPOU30IILIO;

MIPY TIONIEPEYHOM YKIJIOHE JHa Ooinora kpyde 1:10 mis 6oxot I tuna, 1:15 anst 6onot 11 tuna u 1:20
st 6omot 111 Tumna;

B JPYIHX CIyYasX WHANBUAYaJHHOTO MPOEKTUPOBAHHS, KOTAA AJIS IOBBIIICHHS YCTOWYHBOCTH
OCHOBaHMsI TIPUMEHCHBI TC¢ WJIM WHBIC KOHCTPYKTHUBHBIC PCIICHHUS HEIOCTATOYHO ampoOMpOBaHHBIC U
IJI0XO TTOATAIOINECS PAcUeTy.

3. IlocnenoBaTebHOCTh CTATUYECKUX HMCIBITAHUN CBOOUTCS K cleayromeMy. Ha HCIBIThIBaeMbIX
YYaCTKaX HACKHITH YCTAHABIMBAIOT JBa WK Oojiee 4-, 6- mwin 8-0CHBIX MOJHOTPY3HBIX BaroHa Ha CPOK
HE MEHee YeM TPOe CYTOK.

B mepuon wchbITaHUN BEIyTCS €XKCIHCBHBIC WHCTPYMCEHTAIBHBIC HAOMIONCHUS 3a OCAaIKaMU U
JIPYTAMU eOopMaIisIMHA HACHIITH ¥ OCHOBAHMUS.

Ecnu nedopmanny HachIl HOCSIT 3aTyXaroOIUi XapakTep, CTAaTUYECKUE UCIBITAHUS CUMTAIOTCS
3aBEPILICHHBIMHU.

IIpy wucCHBITAaHUSX HACHIIA CIEAYEeT BECTH JKypHAll, B KOTOPOM TIPUBOTUTCS XapaKTEPUCTHKA
y‘{aCTKa, KOHCprKHI/II/I HaChIIIM, THUII W BCJIWYHHA Hany3KH, peSyJ'lLTaTI)I I/ICHI)ITaHI/Iﬁ, BKJIKO4Yas
BEJIMUMHY OCAJKU HACBINH, IEPEMEILIEHUI OCHOBAHHUS U T.II.

4. VcuplTaHWI0O OWHAMHUYECKOH HArpy3KOW CleAyeT IMOABEpraTh HACHIIHA, HMEIOIIHE
KOHCTPYKTUBHBIC ~OCOOCHHOCTH, TMPH KOTOPBIX HEOOXOIUMO CYHMTAThCSI C BO3MOXHOCTHIO
TIOBBIIICHHBIX JieopMannii (HeOOIbIIast MOITHOCTh HACHITTN WM MOBBIIIICHHAS MOITHOCTEH TOpda Mo
HEeil) OCHOBaHMA BCJEJICTBHE IEepeNauyd Ha HEro IWHAMHYECKHUX HArpy3oK, COIIOCTaBUMBIX II0
BEJIMYMHE C HArPY3KOH OT Beca caMOil HachIMu.

Bormpoc 0 He00X0OMMOCTH NCTIBITAHHS HACHIITA JHHAMUYIECKON Harpy3KOH pemaeTcs B MPOEKTe.

UcnbiTanne  guHaAMUYECKOW  HArpy3KOM  JOJDKHO — COCTOSITh M3 HECKOJIBKMX — IIMKJIOB
MOCTICTOBATEIBHBIX 3a€37I0B UCIIBITATETIFHOTO ITOE3/1a C TIOCTEIIEHHO BO3PACTAIOIIMMHA CKOPOCTSIMH.

Ilocne kaxmoro IMKIA 3a€3l0B B 3aBUCHMOCTH OT BEJIMYMHBI OCAZKH M COCTOSHHS IyTU
ONpEJIENAETCS MOPSIOK POJOHKEHUS UCTIBITAaHUH.

B mpormecce ucmpITaHWA MO MapKaMm CIIEIHMAbHON KOHCTPYKIIMH BEAyTCS HAOMIOACHUS 3a
yl'IpyFI/IMI/I 1 OCTAaTOYHBIMH OCaAKaMU OCHOBAHHUS HACBIIIN.

O pe3ynpTaTax UCHBITAHUN COCTABIISIETCS aKT, B KOTOPOM OTMEYAETCS MPUTOJHOCTh HACBHINM JJIS
HOPMAaJIbHOW AKCIUTyaTaIlHH.

Hacpilie MOXHO CYUTATh HPUTOAHOM Ui HOPMAJbHOW 3KCIUIyaTalldd, ©CIM HE HaOJr0JaroTCs
MECTHBIE TIPOCAKH U TIEPEKOCH ITyTH, a YIPYTHE OCAIKA U IpyTre nehopMaIliy HACHITH 1 OCHOBAHUS
HEC HpeBBIH_IaIOT BCJINYHH, yCTaHOBHCHHBlX B HpOCKTe.

IMPUJIOKEHME 3

OINNPEJAEJEHUE PASMEPA KAMHS JJIA SAIUTBI OTKOCA OT PA3BMBIBA
TEKYIIUM IOTOKOM

OrmpenesieHne pacyeTHOro JUaMeTpa KaMHs Kak Iapa Oy, TpeOyemMoro i yKpeIuieH|s 0TKOCa OT
pa3MbIBa TEKYLIMM BOJOTOKOM, PEKOMEH/IYeTCs IIPOU3BOIUTE 110 (hopMmyite
\
dy = , (3.1)
Pk —P
A? -2g Y |cos o
Pw
A - K03 PULIUEHT, yIUTHIBAIOIIMH YCTOWYNBOCTE KaMHS Ha OTKOCE, PEKOMEHyeTCsl IPUHUMATh A
= 1 Ha y4acTkax KpyThIX NoBOpoToB pycia pekd (R < 300 m) u 4 = 1,15 BO BceX OCTalmbHBIX




y4acTKax;

g - yCKOpeHHe CBOOOIHOTO MaCHMS;

Pk Pw - COOTBETCTBEHHO INIOTHOCTH KaMHS U BOJIBI;

0L - YTOJI HAKJIOHA TIOBEPXHOCTH OTKOCA OEPMBI K TOPU3OHTY;

V, - pacueTHas CKOPOCTb TEUEHHs BOHOTOKA. [IpH IPOEKTUPOBAHMH 3aIUTHBIX KOHCTPYKLHH B
KA4eCTBE PACUCTHOH CKOPOCTH CIeAyeT NPUHHUMATh CPEIHIOI0 CKOPOCTh IOTOKA Ha BEPTHKAIH Y
MOZIOIIBBI OTKOCA B pACCMaTPUBAEMOM CTBODE.

MMPUJIOXKEHUE U

BEJIMUYNHA YIIUPEHHOM 3AIIIUTHOM ITPU3MBI A/ ITPA 3AIIIATE OTKOCA OT
PA3MBIBA C UCITOJIb30BAHUEM HECOPTUPOBAHHOM 'OPHOM MACCHI
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IMMPHUJIOKEHHME K
APMHUPYIOIMUE MATEPHAJIBI

B kauecTBe apMUpPYIOIIMX MaTE€pUaJIOB B apMOIPYHTOBBIX KOHCTPYKIMSX B MHPOBOM MNpPaKTHUKE
UCTIONB3YIOT: METaJl, JKEJIe300€TOH, TE€OTEeKCTHIb, a TaKKe pa3IUYHble KOMOMHMPOBAHHBIC
KOHCTPYKLIUH.

B nocnennee Bpems B Ka4eCTBE apMHUPYIOIINX MOJOTHHII BCE Yallle MPUMEHSIOT T€OTEKCTHIIbHbIC
MaTepHabl.

OOmmii mepeyeHb HOMEHKJIATYpBhl T'€OTEKCTHWIIBHBIX MaTepHaioB BiimodaeT Oonee 200 mapok,
BEIITYCKaeMbIX B CTpaHe u 3a pyoexoM [4, 7].

['eoTeKCTMIIBHBIE ~ MaTepuaibl  HM3TOTABIMBAIOT W3  HepTH  (TONMaMupbl,  MOJUI(UPEL,
TIOJIMTIPOTIMIICHBI ), KpEMHE3eMa (CTEeKJIOBOJIOKHO), IPEBECHOH ITyIIbITbI (BUCKO3a, aleraT). Boimyckator
UX B BHJIE MOJIOTHUII (TKAaHBIX, HETKAHBIX, CETYATHIX).

IIpy mpuMeHeHMHM B KadecTBE apMHPYIOLIUX 3JE€MEHTOB I'€OTEKCTUIIS NPEIIOYTEeHHE OTIaeTcs
MaTepuaigaM, OONafafoluIMM BBICOKUMH HPOYHOCTBIO HA PACTHKCHHE M MOAyieM JaedopMaruu
(HeboypIIUM  yJUIMHEHHEM IIPU pPas3pblBe), YCTOWYMBBIMU IIPH BO3JICHCTBUM TEMIIEPATypHBIX
KoJie0aHNiH, MUHEPAJIbHBIX KUCJIOT, IEJIOYHBIX CPEJl, 3aCOJICHHOCTH, BIIarH ¥ COTHEYHOH paiHalliy.

B Tabmune K. 1 mpuBeneHbl XapaKTEepHUCTUKH HEKOTOPBIX BBIMYCKAEMBIX B Hallel CTpaHe
T€0TEKCTUIIBHBIX MaTepPHaJIOB.



Ta6muma K.1

HaumenoBanue matepuana VYcunne Tonmuna, | Vanunenue
pasphiBa, MM IIpH pa3pbiBe, | pyJOHa, M

kH/m (kr/m) %

JIOpHUT (CHHTETUYECKHUI HETKAHBIN 5-12 4-5 70—140

Marepuai pa3InaHbIX Mapok, TY21-29-81) | (500—1200)

Apmopop-1 (OTXOOBI  CHHTETHYECKHX 4—7 4 60—70

BOJIOKOH ¥ BOCCTaHOBJICHHOH LIEPCTH,

MPONHUTAHHBIE BOAHOW aucnepcueii pesunsr) | (400—700)

CITAII-Kema (cTEKIOMmIacTHK Ha OCHOBE 63—73 1 4-5

crexnocerku, TY 6-11-217—76)* (6300—7300)

Posunrosas tkaus TY 6-48-43—90 80 1 3-4

mapku Tp-07 (8000)

Crexiomnactuk ~ PCT-JI  (Ha  ocHoBe 80 1 5-6

CTEKJIOCETKH BSI3aJIbHO- MPOLINBHOM

SIIEKTPOU3OIAIHOHHON Mapku BII7-04, TY (8000)

6-11-286—73)**

Crexnorutactuk HC-120-TC (Ha ocHOBe 30—40 0,5 2-4

CTEKJIOCETKU M3 HEKpYyUYeHbIX cTekonuteii) | (3000—4000)

CrexnoBonokao HITC-290-0 (HekpyueHbie 38 1 —

HUTH C KPYITHBIMH sTYCHKaMH, TPOTUTAHHbIC (3800)

JIATEKCOM)

** [TokpsiTHe JaTekcoM Mapku BXB/I-A.

* TIpomuTo4HbIH cocTaB: nak OakenutoBsiii — 100 B.u.; xmoprapadus (TY 6-01-568—76) — 10
B.4.; poropearenrokcons (TY 38.103.429-83) — 40 B.u.

W3 Ttabmuipl BHIHO, 4YTO TPEOOBAaHHMSIM apMHUPOBAHUS TPYHTOB B HaWOONBIICH CTEHCHU
YIIOBJICTBOPSIIOT CTEKJIOTKAHW M CTEKJIOCETKH, MOKPBIThIC PAa3IMYHBIMU 3alIMTHBIMH IUICHKAMHU,
CMOJIaMH U JIaKaMU (TaK Ha3bIBa€MbI€ CTEKIIOIIACTUKH).

CTEeKJIOIUIACTHKY HMEIOT CIICAYIOIINC IPESUMYIISCTBA!

BBICOKYIO POYHOCTh Ha Pa3pbIB;

HE3HAYUTEJIbHOE OTHOCUTEIBHOE Y/AJIMHEHNE (BBICOKHH MOAYJb JedopMannu), 4To MO3BOJSIET UM
BKJIFOUAThCS B paOOTy MPAaKTHUECKH OJJHOBPEMEHHO C TPYHTOM;

YCTOIYMBEI K aTMOC(EPHBIM U IPYIMM BHEIIHUM BO3AEHCTBUAM (TIPU MOKPHITUH UX 3aIIUTHBIMH
IUIEHKAMH, JIJAKAMU M CMOJIAMH COOTBETCTBYIOILIETO COCTABa);

CPaBHHUTENHFHO HEBBICOKYIO CTOMMOCTbH. [IpW CTpOMTENBCTBE KEIE3HBIX AOPOT T'€OTEKCTHIBHBIC
MaTepHaJbl 1e1eco00pa3sHo NPUMEHATh B CIEAYIONINX CIIyqasX.

Tabmuna K.2

Cdepa npumeneHns

PexomeH1yeMblil MaTepuan

1. Jna ycuiaeHus paboueil 30HBI 3EMJISTHOIO
moJioTHAa (B OCHOBAaHWH 0ayUTACTHOW TPU3MEI WU
3aIATHOTO CIIOS)

2. ]Iy OBBIIICHUS HECYIIEH CIIOCOOHOCTH CIa0bIxX
OCHOBaHU (MPEACTAaBICHHBIX TOphaMu, HIIAMH,
carnpornemnsaMu 1 JIp.)

3. IIpu COOPY>KEHUH Hachlnen u3
HEKOH/IMIIMOHHBIX ~ TPYHTOB  (TBepAOMEp3JibIe
MECKH, MEePEYBIAXKHCHHBIC TJIMHUCTBIC TPYHTHI JIJIS

CO3MaHUS 3aMKHYTBIX OOOJIOYEK B OTKOCHBIX
30HAX)
4. Jlns co3gaHus HAchIEl ¢ TOBBIMICHHOU

KPYTH3HOH OTKOCOB (B CJIOKHBIX HHXXEHEPHO-
I'€0JIOTHYECKUX U CTECHEHHBIX YCIIOBHSX)

JIOpPHUT WM CTEKIOTKAHH M CTCKJIOILIACTHKH
(BO3MOXHBI B KOMOMHAIINH)

CTEeKJIOTKaHU M CTEKJIOILUIACTHUKU B KOM6I/IHaHI/II/I
C JOPHUTOM

JopHur

CTEKJIOTKaHU U CTEKJIOILUIACTUKH B KOMOWHAIUU
C JOPHHATOM




5. 3ammuTa OTKOCOB 3EMIITHBIX COOPYKEHHHA OT
9pO3UH

6. B KOHCTPYKIHMSX  3allUTBl  OTKOCOB
HNOATOIJISIEMBIX ~ HAChIIE OT  pa3MBIBOB  Ha

BOAOCMAX U BOAOTOKAX

3aaHkepHas CTEKJIOCeTKa B KOMOWHAIMH C
MIOCEBOM TpPaB 110 PACTUTEIBHOMY CJIOIO

HopauT B KadecTBe AaHTH(QHUIbTpA TOJ
MJIMTaMHA ¥ KaMEHHOW HaOPOCKOM; CTEKIOTKAH! U
CTEKJIOIUIACTUKU Ui apMHPOBAaHHUS OTKOCOB

HAChINEH, YCTPanBaeMbIX BJOJIb BOJOTOKOB IIPH

YCIOBUM  3alllUTBl  OTKOCOB  OOJIErYEHHBIMHU
JKeNIe300€TOHHBIMH TUTUTaMHU
7. B jgpenaxax B KadecTBe (HIbTpannoHHOMH |lopHUT
3alIMTHl KPYITHOOOJIOMOYHOIO 3aMOJHUTENS U TPYO
OT KOJbMaTalluu
IMPUJIOKEHME JI

XAPAKTEPUCTHUKA ITIOJIMMEPHBIX TPYS U TPYBO®UJIBTPOB [32]

[IpelickypaHT, HAMMEHOBAHKE U3AETUI Tlozuuus | Jduamerp Enununa
TPYOBI, MM M3MEPEHHUs

1. INpeiickypant 05-03-32 Ha u3menns U3 IIACTMACC! 1000 m
a) TpyOBbI ApeHaXKHbIE TOQPUPOBAHHBIC U3 TTONUITUIICHA 8—0128 90
(TIBIT) (TVY 6-19-224—83) 8—0219 110

8—0220 125
6) TpyOs! n3 momuBuHIITXIOpHAA (IIBX) 116
2. Npnenckuii kombunat «IIporpeccy:
a) TpyOBI BUTHIC U3 TIOJMBUHUIXIIOPUA 100 M
(TY 21 YCCP-72—72) 150 »
6) TpybodumnsTp wu3 [IBX, oONbUICHHBIH 3alUTHBIM 100 »
(GUIBTPOM M3 TIOIHITHIICHA
3.  Ilpeiickypantr  06-14-01.  Tpybodmistp  m3| 3—079 150 »
kepam3uTobeToHa (JImaHo3oBCckuit 3aBoj)
4. Tpy6odunstp u3 KepaM3uToOeTOHa 125 0,5m
(axcnepumenTanbHbni 3aBog BHUMKT MIIC)
5. MydTa u3 monmmuiyTrieHa — 1 mT.




IMPUJIOKEHUE M

CXEMATHYECKASI KAPTA KJIMMATHYECKOT O paitonnposatis TEPPUTOPHIl JUIsl CTPOHTEIBCTBA (CHll 2.01.01-82)
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O003HaueHus:
TPaHHUIIbI KIMMATHYECKUX TTOPAHOHOB;

[I:[[[[[[[[[[[I CEBEPHas CTPOUTECIBHO-KJIMMATUIECKas 30Ha

XapaKTepl/lCTl/IKI/l KIMMATHYECCKHUX paiionon

Knumatunueckue | Knumatuueckue | Cpennemecsiuna | Cpennemecsiunasi t| CpeaHeronoBoe Bo3moknas XapaKTepucTuka
paiioHbl OAPANHOHbI st Bo3nyxa B BO3/lyXa B UIOJIE, KOJIMYECTBO HCTIapsIEMOCTD C noapaiioHa
stHBape, °C °C 0CaJIKOB, MM MOBEPXHOCTHU CYIIH, MM
1 2 3 4 5 6 7
IA Ot -32 uuamwke |OT4 1m0 19 184—705 200—300 Beunas Mep3nora
Ib » =28 » » » 0 » 13 To xe
IB » -14 no -28 » 12» 21 485-697 300—500 CypoBbiii KJIMMaT,
360—410* 600—700* N30BITOYHOE YBIIQ)KHEHNE
I Or -14 5o -28 Ot 0 o 14 Beunas mepznora
1 » -14 » -32 » 10 » 20 478—688 300—400 CypoBbiii KJIMMaT,
M30BITOYHOE YBJIQ)KHEHNE
ITIA Or -4 o -14 Or 8 no 12 589—675 200—400 CypoBbiii KIIAMAT,
M30BITOYHOE YBIIQ)KHEHNE
I 116 » -3 » -15 »12»21 678—856 300—500 N36pITOUHOE yBIIQ)KHEHNE
1B » -4 » -14 »12» 21 609—798 300—600 To xe
1r » -5 » -14 » 12 » 21
IITA Or -14 o -20 Ot 21 no 25 195—432 500—800 3acynutuBbId KIUMAT
i 0103 » -5 » +2 »21 »25
I11B » -5 » -14 »21 » 25 403—629 500—800
IVA Or-10 o +2 Ot 26 u BhILIE 127—437 1000—1400 3acylnutuBbIN KIUMAT
v IVB »+2 » +6 » 22 1o 28 CyOTponuKu
IVB » 0 » +2 » 25 » 28 »
I\%) »-15» 0 »25 »28 151—249 800—1000 3acylnIMBBIA KITMMAT

* 3HaveHUs XapakTepu3yroT KmMaT BOmu3u LlenmHorpana n KaparaHipl, KOTOpBIE IO YCIOBHSIM JOPOKHOTO CTPOUTEIBCTBA IIEIIECO00PA3HO
BBIICIUTH U3 noApaiiona |B u Bxmounts B moapaiion H1A.

Ipumeuanue — I'pappr 1— 4 B3sTeI 13 Tabmmuel CHull 2.01.01-82; rpada 5 3amomHeHa Ha OCHOBAaHUM JaHHBIX MPHIOKEHHS 3 3TOTO Ke
CHull; rpada 6 3anosHeHa o ganHeiM KauMmatndeckoro atiaaca CCCP, Baim. 1.




IMPUJIO’KEHUE H
CXEMATHUYECKAS KAPTA I'’'TYBUHBI TIPOMEP3AHUS I'NIMHUCTBIX U CYTJIMHUCTBIX TPYHTOB (CHulII 2.01.01-82)






IMPUJIOKEHMUE IT

PACUYET ITAPAMETPOB BETPOBbBIX BOJIH JJIS1 OIIPEJAEJIEHUSI OTMETKH
BPOBKH HACBIIIN U MOIIMHOCTHU KPEIVIEHUA OTKOCA

[TapameTpsl BETPOBBIX BOJIH ONPEAEIIIOT ISl IBYX PACUETHBIX CIIyqaeB:

JUIl Ha3HA4YeHWs] OTMETKH OpOBKM HACBHITM WMJIM BepXa KPEIUICHHs OTKOCAa, KOT/ia NMPHHUMAOT
YCIIOBUSI TIOATOIUICHHSI HACKHINM TPH HAHUOOJBIIEM pPACXoe; NMPH pacyeTe KOHCTPYKIHMH KPEIUICHHS
0TKOCa, KOTJa IPUHUMAIOT YCIIOBUS MOJITOIUICHHSI HACKINU NIPH PACYETHOM PacXoje.

Paznuynbie ToryOMHBI BOJBI HA TOMME PEKH NMpU HAaUOOJNbIIEM M PAacdeTHOM pPacxonax, a Takxke
HOpPMAaTHBHbBIE OOECIICUEHHOCTH BETPAa M BBICOTHI BOJHBI B CHCTEME IITOPMA ISl JIBYX Ha3BaHHBIX
PaCUYCTHBIX CJIYYa€B OIMPEACIIATIOT JIBAa 3HAUCHUSA BBICOTHI BOJIHBI U €€ IEpHUO/JIA.

HopmartuBHbIe 00ecIieueHHOCTH PacXoi0B BOJBI, CKOPOCTH BETPa M PACUETHOI BOJIHBI B CHCTEME
IITOpMa AaHBI COOTBETCTBEHHO B M. 9.3 1 9.4 HacTosmero CBoga mpaBuil.

B cucremy pacueroB BXOAAT ONpEAEICHHE CKOPOCTEH BeTpa, MapaMeTpoB BOJHBI Ul pacyera
BBICOTHI HAKaTa BOJIHBI Ha OTKOC, TapaMeTpOB BOJHBI JUII pacyeTa MOIIHOCTH KperuieHus. Bce
pacuetsl mpou3BoasiTcs B coorBercTBuu co CHull 2.06.04-82*, BCH 206-87 u P/T 31.33.05 [20].

IIpumep pacuyera. PaccMOTpUM y4acTOK MOAXOAHOM HACHIIM K MOCTOBOMY MEPEXOAY KEJIC3HOH
JIOPOTH TIEpBOM Kareropuu oOmieil cetn y r. AcTpaxaHu, pabOTalOIIEro B YCIOBHUSX IOATOIUICHHS
MaBOAKOBBIMH BojiamHu p. Bonru.

A. OmnpegesieHHe pac4eTHBIX CKOPOCTei BeTpa

BerpoBoii pexxuM B paccMaTpUBacMOM paliOHE IMPOTHO3HMPYETCS Ha OCHOBAaHMM MaTepHalloB
HETPEPHIBHBIX B TEUCHHE 25 JIET CPOUYHBIX HAONIOMEHUA Ha ACTpaxaHCKOW THAPOMETOOCEpBATOPUHU
(I'MO), xak penpe3eHTaTHUBHOM U1 HaHHOro paifoHa. AcTpaxaHckas I'MO pacnosjoxeHa Ha
mectHocTH THIIAa B (1. 2.8 BCH 206-87); n3mepenns ckopocTH BeTpa MPOM3BOAWINCEH (DIIOTEpOM Ha
BeicoTe 11,6 M.

[Tuku MoNI0BO/IBsI B paiioHe, O AaHHBIM MHOTOJIETHHX runporpados p. Bonru, npuxonsrcs Ha nBa
Mecsna: Mail ¥ MIOHb, AJISI TIEPHO/A KOTOPBIX M ONpENeNsieTCs pacyeTHasi CKOPOCTh W HAIpPaBJICHHE
BETpa.

CratucTHyeckrue JaHHBIE TOBTOPSEMOCTH B IIPOLEHTaX Tpajaluii BeTpa IO CKOPOCTSIM H
HAaIIpaBJICHUSIM CPEIHHE 33 Mail U HIOHb MeCALbI IpuBeieHbl B Tabmmie I1.1.

Jns kaxporo pym0a paccuMTaHbl MOBTOPSEMOCTb BeTpa 1o rpazamusMm P, % ducia ciydaes
HaOmoneHnit (3 tabmuusr I1.1), a takke obecreueHHoctn F, % (kak mociieoBaTeNbHBIE CyMMBI
MOBTOPSIEMOCTEH MO IrpajalysM OT OOJBIIUX CKOPOCTEH BETpa K MEHbUIMM). Pe3ynbTaT nmpuBeieH B
tabmuue I1.2. ITo oGecrieuennoctsim F, %, Ha KieT4aTke BEPOATHOCTEN CTPOSTCS IpaMKH PEKUMHBIX
(hyHKIHI BeTpa B paccMaTpruBaeMoM paitoHe (pucyHok I1.1), mis Bcex 8 pymO0B.

Tabmumna I1.1
I'pagauun Hanpasnenus (pymOb1) Bcero
CKOPOCTH
BETpa, M/C C CB B 0B 10 103 3 C3
0—1 1,7 1 09 [125| 1,75 | 1,55 1,55 1,5 1,8 12,0
2—5 6,75 7,2 | 855 | 87 5,8 6,8 8,0 7,7 59,5
6—9 2,151 29 | 405 345 | 2,25 1,8 2,4 2,5 21,5
10—13 03108 (11| 145 | 0,35 0,35 0,65 0,75 5,75
14—17 008|015 0,2 0,3 | 0,085 | 0,035 0,15 0,135 1,135
18—20 0,03 | 0,015 | 0,015 | 0,015 0,035 0,11
21—26 0,015 0,015
Bcero P, % [10,98]111,95(15,15] 15,68 | 10,065| 10,55 |12,715 12,92 100,01




Tabimma I1.2
B IIPOLIEHTAaX

CkopocTh Hampasmenust (pymOb1)
BETpa, M/C
C CB B IOB IO 103 3 C3
P F P F P F P F P F P F P F P F
21—26 0,15 0,15
18—20 0,19 0,19 0,15 0,30 0,14 0,14 0,12 | 0,12 0,27 0,27
14—17 0,73 0,73 1,25 1,25 1,32 1,32 1,91 2,10 0,85 1,15 0,33 0,47 1,18 1,30 1,04 1,37
10—13 2,73 3,46 6,70 7,95 7,26 8,58 925 |11,35| 3,48 4,63 3,32 3,79 511 | 6,41 5,80 7,11
6—9 19,58 23,04 24,27 32,22 26,4 35,32 22,00 |33,35| 22,35 26,98 17,06 | 20,84 | 18,87 | 25,28 19,36 26,47
2—5 61,48 84,52 60,25 92,47 56,43 | 91,75 55.49 |88,84| 57,62 84,60 64,46 | 85,30 | 62,92 | 88,20 59,60 86,07
0—1 15,48 100,0 7,53 100,0 8,25 100,0 11,16 [100,0] 15,40 100,0 14,7 100,0 11,8 |100,0 13,93 100,0




F, % F %

0,010 v, 0.010 .
0,050 0,050
0,10 M 0,10 Y
" 1 ..
0,50 7 050 /
1,00 77 1,00 h'
2,0 4 2,0
4,0 & 4,0 -
6,0 vi 6,0 /.
8,0 84 8,0 :
10,0 10,0
20 //’
7
30 30 / :,/
/ /
40 40 AL
/ tr
50 50 /
/¥
60 .
60 7
70 "/
80 : 80
2 3 45 10 20 30 4060 Wm/c 2 3 4 5 10 20 30 40 50W.m/c

Pucynok I1.1 — Pexxumusle pynkuun ckopoctr Betpa (MO r. Actpaxans)



Pacuernbie cxopocTé BeTpa B COOTBETCTBHM C TH. 9.3 m 9.4 mpuHATH MOBTOPSAEMOCTEH: MpH
OIpeJIeTICHU: OTMETKH OpoBKHM Hachinu 1 pa3 B 2 roga (oOecneueHHocTs 50 %) u mpu pacuerax
MOIITHOCTH Kperienust 1 pa3 B 25 set (obecrieueHHOCTH 4 %).

Jnst xaxporo pymOa NIPHMEHUTENBPHO K MCHOJIB30BAaHHBIM JaHHBIM CTaTHCTHYECKOrO pAna
HaOJIIOICHHBIX CKOPOCTEH BETpa ONpeaenseTcs 00eCleueHHOCTh BETpa IMOBTOPSIIOIIErocsl OJUH pa3 B
HOpMaTHBHBIE N, sieT 1o ¢opmye (1) BCH 206-87

t

F, =417 s (I1.1)
ntPV
rie t — HempepelBHAas MPOAODKUTEIBHOCTh NEHCTBHA BeTpa (IpU OTCYTCTBHHM JaHHBIX
NPUHUMAETCsl paBHOH 6 1);
N — umcno gHEH CpOUYHBIX HAONIONEHWHA B TOMy 32 MAaBOJKOBBIM IEpHOJ, B JAHHOM IIpUMeEpe

Mari—utoHb N = 61 neHb;
N — HOPMATHBHOE YHCJIO JICT OBTOPSEMOCTH BETPa, B JAHHOM mpumepe Ny =2 roja u Ny, =25

JeT;

Py— TOBTOpsIeMOCTh HaNpaBiICHHsS BETPa B JIOJSIX EIUHHIBI OT CyMMBbI MOBTOPSIEMOCTEH BCEX
HampaBiieHHH (Oepercss w3 mocienHedl cTpoukd Tabmuuer I1.1). Beruncrnennele  3HaueHUs
obecriedeHHOCTEH B TpoLeHTaX F, M Fys M COOTBETCTBEHHO MM CHATHIE C TpaMKOB DPEKUMHBIX
¢ynkumii (pucynok I1.1) pacuerHsie ckopoctu BeTpa Vg, U Vg, TpuBeaieHb! B Ta0mue I1. 3.

Ta6muma I1.3
IToxazarenn Hampasnienne Berpa (pymObI)
C CB B IOB 10 103 3 C3
F2(50 %), % 1,87 1,72 1,35 1,31 2,04 1,44 1,61 1,59
Fas (4 %), % 0,15 0,14 0,11 0,10 0,16 0,16 0,13 0,13
Vo, M/C 17,0 18,0 18,5 14,0 19,0 17,0 19,5 19,0
V5096, M/C 12,5 13,5 14,5 15,0 13,0 115 13,5 14,0

Ckopocts BeTpa V,, TPOTHORHPYEMYIO IO IaHHBIM MAaTEPUKOBOH THIPOMETCOCTAHINH V|,
CJIelyeT MPHUBECTH K YCJIOBUSM BOJHOM MOBEPXHOCTH Ha BbicoTe Z = 10 M mo ¢opmyne (149) CHull
2.06.04-82*:

Vi = K, ki ki Vi, (IL.2)

rae V) = V), K, - ckopocts Ha BeicoTe Z = 10 M Ha MmatepukoBoit [ MO;

Kk, - ko3 duIMEeHT TPUBEIEHNUS CKOPOCTH BETPa K 3HAYECHHUIO Ha BEICOTE 10 M, IPUHUMAEMBIH TTPH
z=5m—1,1;2=10m— 1,0; npu z =20 m — Gomnee 0,9, B nranHoM npumepe Z = 11,6 m — 0,98;

Kf - ko3 durment nepecuera ckopocTH, U3MEpeHHOI prorepom (Ho He Gonee 1).

4,5
kg =0675+_—
31ech Kj — KO3 (HIUEHT NpHUBEICHUS CKOPOCTH BeTpa, M3MEpeHHOH Ha MaTepukoBoi 'MO, k

YCIIOBUSIM BOJHOM HMOBEPXHOCTH HPOTSKEHHOCTHIO L, KM, B 3aBUCHMOCTH OT THUIIA MECTHOCTH A, B n
C o CHull 2.01.07-85; npu piune Bogoema MeHee 20 KM CIIeAyeT HONIb30BaThCs TpadukoM pHCyHKa
2 CHulI 2.01.07-85, BCH 206-87.

PacueTbl ckopocTeii BeTpa HaJl BOJAHOW MOBEPXHOCTHIO MO § pyMOaM Jist MOBTOpsieMOocTH 1 pa3 B 2
roga (obecneuenHocts 50 % mans Ha3HAUYEHHWsT OTMETKM OpoBKM Hackimu) M 1 pas B 25 ner
(obecmieaenHOCTD 4 % A1 pacyeTa MOUTHOCTH KpeIUIeH s ) puBeaeHs! B Ta0mumax [1.4 u I1.5.

Tabimmna I1.4
Haumenosanue 3HauCHUS PACUCTHBIX BEITMYNH

pacyeTHbIX

BEJIMYUH
C CB B OB J{0) 103 3 C3

Viz, M/c 12,5 13,5 14,5 15,0 13,0 115 13,5 14,0
ki 1,0 1,0 0,99 0,98 1,0 1,0 1,0 1,0
ki Vi, M/c 12,0 13,2 14,1 14,4 12,7 11,3 13,2 13,7
L, km — 1,2 1,2 1,2 — 3,2 3,2 3,2




Ki — 1,06 1,06 1,06 — 1,14 1,13 1,129
Vwso%, M/C — 14,0 15,0 15,3 — 12,9 15,0 15,5

Ta6muna I1.5
HaumenoBanue 3HAYCHMS PACUCTHBIX BETHUHH

pacyeTHBIX

BEIUYNH
C CB B 0B {6) 103 3 C3

V|, M/c 17,0 18,0 18,5 19,0 19,0 17,0 19,5 19,0
ks 0,945 | 0,931 | 0,924 | 0,917 0,917 0,944 0,911 0,917
ki V12, M/c 15,8 16,4 16,7 17,1 17,1 15,8 17,4 17,1
L, km — 1,2 1,2 1,2 — 3,2 3,2 3,2
Ki — 1,055 | 1,055 | 1,055 — 1,12 1,12 1,12
Vo, M/C — 17,3 17,6 18,0 — 17,7 19,5 19,2

b. Onpenesienne nmapaMeTpoB BOJH H BBICOTHI HAKATa /UIsl HA3HAYEHHUs] OTMETKH OpPOBKHU
HACBINHU

Hcxonst u3 Tonorpaduu paioHa MOATOIUIEHHUS M a3UMYTa OCH HachlliK o = 187° ycTaHOBJIEHO, 4TO
HauOONbIINE JJIMHBI Pa3TOHOB BOJH, IOAXOMSAIIMX INPAKTUYECKH (PPOHTAIBHO K OCH HACKHIH CO
CTOpOHBI p. Bonru (3amagHoe HampaBiI€HHE) W CO CTOPOHBI €€ MOWMBI (BOCTOYHOE HAIpaBIICHHE),
COCTaBJIIOT cooTBeTCTBEHHO 3200 M 1 1200 M.

[lo 3TMM HampaBiICHHSM TPOTHO3MPYEMBIE CKOPOCTH BETPAa MPAKTHUYECKH OyXyT HanOOJBIIUMH
(cm. Tabmumy I1.3), T.e. HampaBieHHS SBISIOTCS BOJHOONACHBIMH M JUI HHUX OIPEACTISAIOTCS
pacyeTHbIE TapaMeTphl BOJIH.

B ciyuasix cnoxHOW KOH(UTypannuu 6eperoBoi IMHIH BOJTHOOIIACHOE HAIIPABIICHUE ONPEIEIISIETCS

MO pe3y/lbTaTaM pacdera BBICOTHI BOJIHBI C HCIIOJNIB30BAHUEM CIEKTPAILHOIO METOJa, a MpH
OTKJIOHEHHH TJIABHOTO JIyda BOJIHBI OT HOPMallM K OCH Hachkimu Oosee 20°, MODKHA YYHUTHIBATHCS
pedpaxims BoJHbI B cOOTBeTCTBUH ¢ Til. 14—17 npunoxenuns: 1 CHull 2.06.04-82*

BpoBka HacklnM Ha3Ha4yaeTcs UCXOJS U3 YPOBHA Ha IMKE MaBOjKa MOBTOpseMocThio 1 pa3 B 300
net (ob6ecneuenHocTs 0,33 %) m BeIcOTa HaKaTa Ha 3TOT OTKOC MPH MITOPME TIOBTOPSIEMOCTHIO | pa3 B
2 rona (obecneueHHOCTH 50 %).

Jns ogHOM M3 XapaKTepHBIX TOYEK TPACCHI )KEIE3HOW JOpOrH (a MX Ha MPOEKTUPYEMOM YdJacTKe
MOXET OBITh HECKOJIBKO) IO BOJIHOONACHOMY HAINpaBJCHUIO «3alaa» Ha Jyde HPOTSHKEHHOCTBHIO
L=3200 m cpenHnsisi riryOMHA BOJBI HA aKBATOPHHU OINpeEJielieHa C IJJaHa ¢ TOPU30HTAISIMU B MaciTade
1:25000, 3mauenumem dyp, = 3,45 M, a IO BOJHOONACHOMY HAIPABICHUIO «BOCTOK» Ha Jyde
npotsbkeHHOoCThIo L = 1200 — dgp = 2,30Mm.

[Tpu cnoxHOM penbede Ha Ha aKBaTOPHU JOJDKHO YUUTHIBATHCS M3MEHEHHE TIyOWHBI BOJBI IO
nyay BomHH (1. 3.5 BCH 206-87), unm B uTOre pacdyerHas BBHICOTa BOJHBI, KaK IpaBHIIO, OyaeT
MCHBIIC.

[Ipu pacueTHOM BeTpe 3amagHOTO HampaBieHUs Vsp, = 15 M/c m BocTogHOro Vsge = 15 M/cC

OIPEACIIAIOTCS OTHOCUTCIIBHBIC XaPAKTCPUCTUKHN pa3roHa BOJIHbBI —2 u CpeHHeﬁ l"J'Iy6I/IHbI BOJBI —2 .
A%

ITo HUM c rpadwmka pucynka 1, mpmmoxenmne 1, CHull 2.06.04-82* cHUMArOTCSI OTHOCHTENBHBIC

. T
XapaKTePUCTHKM NapaMETPOB BOIHBL CPEIHEH BBICOTBI —-— M MepHoa % , TI0 KOTOPBIM
A%

ONPEIEISIOTCS CPEeIHsSI BBICOTa BOJIHBI N, ee mepuon T u amHa A.
BricoTa HakaTta BOJHBI HA OTKOC pacCcUUThIBaeTCs 10 BoJHE Nyy, 0OecmeueHHOCTRIO 1 % (B cucTeme
ITopMa).

hyo, =2,07h; (IL.4)
2
T
A=t (IL5)
21

PesyneTatsl pacueroB npuBeneHs! B Tabmmme 11.6.
VY ocHOBaHHS OTKOCA Hachlmu riiyonHa Boasl d = 1,45 M 1 BOJTHA, BBIXO/ISI HA MEJIKOBOAHYIO 30HY,
tpanchopmupyercs. Ee Bricota h; onpenensiercs mo m. 17, dopmyne (153) u rpaduky pucyHka 5



npunoxkenns: 1 CHull 2.06.04-82*:
h; =kk,kkhy, (11.6)
rae ki, ki, K| — k03 pHIHEHTH COOTBETCTBEHHO TpaHCPOpMaLuy, pedpaKIiy 1 OTEPH;
ki, hg — BBICOTA BOJIHEI 1O TPaHCHOPMAITHH.

d
Koaddunment tpanchopmanun onpenensercss B QyHKIUH OT T [Tpu yrne nmoaxona y4a BOTHBI

K OTKOCY O = 7° pedpakuusi BOJHBI He Bo3HUKaeT U K, = 1, a npu ykinonax aua 6onee 0,03 morepu
orcyrctByioT (K = 1).
BosHa HauMHAET paspyIiaThes ¢ TIYOMHBI MEHbBIIEH KpuTHIeCKOH dy, onpenensieMoit B QyHKIUH

Lz u ipu Tiyoune y otkoca d = 1,45 M > d, paspyrmaercst v mepexoauT B HaKaT HEMOCPEACTBEHHO
gl
Ha oTKoce. Pacyer mapaMeTpoB BOJHBI JUIs ONIPEAEICHNs BEICOTHI HakaTa AaH B Tabmmue I1.7.

Boicory Hakata BOJHBI Ny (0OecriedeHHOCTH MO Hakaty 1 %) Ha OTKOC 3a0KEHHEM
(bpoHTATBHO MOAXOAAIICH BOMHBI Ny ompemensitor mo ¢opmyne (25), rpaduky pucynka 10 u
TabmnaMm 6—9 . 1.14 CHull 2.06.04-82*,

Rrun1os = K kp ksp Krun D1 , (IL7)

rae K, n K, — ko3 hHIMeHTs! IIepoX0BaTOCTH U IPOHUI[AEMOCTH 3aIIUTHOTO TIOKPBITHUS;

Ksp — K03 GUIIHEHT, 3aBUCSIINIL OT CKOPOCTU BETPa U 3aJI0KEHHS OTKOCA;

Kiun — koaddunment, 3aBucsmuit ot mojgoroctu BoiHbl A/h U 3amoxenus otkoca m. Ilpu yrie o
Jy4a BOJIHBI K HOPMAJIA OCH HACHITIN BRICOTA HAKaTa YMEHBIIaeTcs Ha KodpdumueHT k.

B HameMm npumepe A OTKOCa 3aJlOKEHHEM m = 2 B TIPENNONIOKEHUH YKPEIUIEHHUs €ro
JKeJIe300€TOHHBIMU TUINTaMU U yIJie o = 7° pe3ysbTaThl pacyeTa BHICOTHI HaKaTa BOJHBI HA OTKOCHI
HACBIIHY C 3aMaJHOr0 ¥ BOCTOYHOTO HaNpaBJICHUH cBeleHbl B Tabmuiy I1. 8.

Ta6muna I1.6
Bonroonacuoe gL ad gh eT hom| Toc | hiw M kM
HanpaBJICHHC \V 2 \Ys 2 \Y4 2 Vv
3aman 140 0,15 0,016 147 | 0,36 | 2,25 0,75 7,9
Boctok 52 0,10 0,011 1,19 | 0,26 | 1,82 0,54 5,2
Ta6ymuna I1.7
BonzoomnacHoe T,c [Am|d M| di | K |Dpg,m| h o | Gers M
HaIpaBJICHHE oT2 | 5
3aman 0,75 | 225 |79 (145|018 |091| 0,68 |0,014| 0,20 | 0,79
Boctok 054 | 182 | 52 [145]028]0,95| 051 |0,016]| 0,11 | 0,57
Ta6mumna I1.8
Bonnoomacuoe | Nrig, M | X, M K, Ko Ksp Kian | Druntos s M k. Nruntoe s M
HaInpaBJicHHE
3aman 0,68 7,9 1 09 | 1,25 | 2,0 1,53 0,985 1,51
Bocrtok 0,51 5,2 1 09 [ 1,25 | 1,85 1,06 0,985 1,05

Takum o00pazom OpoBKa 3eMJISHOTO IIOJIOTHA JIOJDKHA BO3BBIIIATHECS HAX YPOBHEM BOJBI,
CoOTBETCTBYIOMIEM MTAaBOJIKOBOMY PacXoly MOBTOPSIEMOCTEI0 oauH pa3 B 300 jeT Ha BeMMUMHY HaKaTa
hn= 1,51 M ¢ 3anacom a = 0,5 M.

BpoBka HacelM Takke MOJDKHA OBITH MOJHATA HAa BHICOTY HaroHa M moxanopa (y MOCTOBBIX
IIEPEXOJIOB), €CIIN 3TH SBJICHUS IPOTHO3UPYIOTCS B paifoHEe IPOEKTHUPYEMOT'0 OOBEKTA.

B. OnpeneJieHne NapamMeTPoB BOJIHBI /ISl pacyeTa MOIMHOCTH KpenJieHus

OOBIYHO pacueThl MPOBOJATCA AJS TEX )K€ XapaKTEPHBIX TOUEK TPAcChl HACHIIM W MPHHUMAIOTCS
3a pacyeTHhIE TE K€ BOJIHOONACHBIC HANpPAaBJICHUS, YTO W B CIydae pacyeToB, IPOBOJIUMBIX IS
Ha3Ha4YeHUs! OPOBKU HACBHITIH.

IIpu pacuere MOLIHOCTM KpEIUIEHWM OTKOCAa 3a HCXOJHBbIE NPUHUMAIOTCS PaCUETHBIA pacxof



MOBTOpsieMOCThI0 o7MH pa3 B 100 set (o6ecreueHHOCTS— | %) M IMITOPM TMOBTOPSEMOCTBHIO OJUH pa3
B 25 net (obecnieueHHOCTE — 4 %).

B cucreme mropma pacyeTHOH NMPHHUMAETCS BOJIHA oOecriedeHHOCThI0 5 %. YPOBEHb BOABI MIPH
pacdyeTHOM pacxolie B HaueM npumepe Ha 0,4 M HIKe ypOBHS HanOOJBIIEr0 pacxona. Y MEHbIIATCs
COOTBETCTBEHHO CPEAHHWE TIIyOWHBI U JUIMHBI Pa3rOHOB IO 3aI1aJIHOMY BOJIHOONACHOMY HallpaBJICHHIO
1o 3uavernii d = 3,05 m u L = 2900 M u Bocrouromy— d = 1,90 mu L = 900 m.

PacueTHbIe ckOpOCTH BeTpa 00eCeueHHOCTRIO 4 % ISt 3amaHOTO HampaBieHus Vg = 19,5 M/c u
BOCTOUHOTO V4o, - 17,6 M/ B3THI U3 TaOmuup! 11.5.

OTHOCHUTENBHBIC XapaKTEPUCTUKH pPA3rOHa BOJHBI, TIIyOMHBI BOABL, COOTBETCTBYIOIIHE UM,
npuBesneHsl Ha rpaduke pucyHka | mpunoxkenus 1 CHull 2.06.04-82* orTHOCHTENBHBIC
XapaKTEPUCTHKH MapaMeTPOB BOJHBI M COOTBETCTBEHHO IapaMeTPhl BOJIHBI NMPHUBEICHBI B TaOJHIE
I1.9, mpu aToMm hse, = 1,76h.

[Tomydennble mapameTpsl BOJH MOTYT OBITh OTKOPPEKTHPOBAHBI B CBSI3M C TpaHC(hOpMaruen
BOJIHBI aHAJIOTHYHO METOY, U3JI0KCHHOMY IIPH pacueTe HaKaTa BOJHBI HA OTKOC.

Ta6muna I1.9
BomHoomacHoe | gL ed gh eT h,m T,c Rsoe, M | A, m
HalpaBJICHUE V2 V2 V_2 vV
3aman 74,8 0,08 0,011 1,15 0,43 2,29 0,75 8,2
Boctok 28,5 0,06 0,0078 0,92 0,25 1,65 0,44 4,25

I'. Ha3HaueHne KOHCTPYKUMId YKpelnJIeHUsl 0TKOCa

ITonyuennsle B nyHkTax b 1 B mapameTpsl BOJIH ciyaT OCHOBOM JJIsl pacueTa v Ha3HAYEHUS TUIIA
Y MOUIHOCTH 3alIUTHOW KOHCTPYKIIMH.

BricoTa HachIM B City4yae ONpe/esIeHUs €€ TOJIIBKO THAPABINIECKUMHU YCIIOBHSMH HE JIOJDKHA OBITH
MEHee

H = Ng 3306 + Nrun1os + @, (I1.8)

roe h — royOuHAa BOAOBI y OCHOBAHWsI OTKOCA HACHITM I[PU YPOBHE HAMOOIBLIErO0 MaBOIKA
obecneueHHocTRIO 0,33 %;

Nrun1ss — BBICOTA HaKaTa BOJHBI Ha OTKOC;

a — 3amac 0,25—0,5 m.

IIpy COOTBETCTBYIOIIMX YCIOBUSX BBICOTY HACBHIM CIEAYeT MOAHMMATh, YYUTHIBash HAroH U
roamop BoAsl. B manHOM mpumMepe Beicota Hackmu H = 1,45+1,51 + 0,5 = 3,46 M.

VYKpemsieHne 0TKOca 3aJI0KEHHEM m = 2 BBIIOIHAIOT OT €r0 OCHOBaHMA 10 OpPOBKHM HACHIIH Ha

Beeil ero mmue [=HvVI+m? =774 m KOHCTPYKLIUSMM, PAaCCUUTAHHBIMM Ha BBICOTY BOJIHBI C
3amaaHoi ctoponsl h = 0,75 M u Boctounoii h = 0,44 m. IlokpbITHE, BBIOJHEHHOE IO 3THM
rapamMeTpaM BOJIH, Ha3bIBAE€TCSI OCHOBHBIM.

B ciyuae Gompmiux TIyOMH y OTKOCA M BOJHOBBIX BO3ZCHCTBHIA, KOTa BbICOTa HakaTa Npnig
BO3pacTacT, B COOTBeTCTBHM ¢ ykaszaHusmMu BCH 206-87 menecooOpa3HO MOIIHOCTE W THII
KOHCTpYyKmid audepeHnrnpoBaTs Mo [UIMHE OTKOCA, Ha3Ha4Yas B 30HE Pa3pyIICHUs BOJHBI OCHOBHOE
KpEeIUIEHKE, a BBILIE 10 OTKOCY B 30HE HAaKaTa KpeIuieHue oblierdeHHoe. BepxHsis rpaHuia OCHOBHOTO
KPETUIEHHS IIPY 3TOM IIPHHAMAETCS] HA OTMETKe

Voen = Vo335 +0,68 Nrynaos (11.9)

rie V — OTMeTKa YpOBHs BOJBI Ha NHMKE HauOoJbIIero maBojaka obecnedeHHocThio 0,33 % (c
y4eTOM HaroHa W mozmopa). OOJIerieHHoe KpeIuieHHe PAacCUUTHIBACTCS HA CKOPOCTh TOTOKA B 30HE
Hakarta, 00pa30BaBIIErocs Mocie pa3pyuieHus BoiHbl. CKOPOCTh MOXKET OBbITh onpeeneHa GopMyoi

V=08/chso, , (I1.10)

rjie hsy, - BBICOTA pacueTHOM BOJIHBI B 30HE Pa3pyIICHHUS;

Turn ¥ MOIIHOCTh KPEIUICHHH OMPENENAIOT M0 MaTepUaiaM THIIOBBIX MPOCKTOB, MPUBEACHHBIX B
AnnbOomax [16, 22].

B nanHOM mpuMepe 3ammTa OTKOCA HACKHITA OCHOBHBIM KPEIDICHHUEM C 3aIaHOTO BOJIHOOIIACHOTO
HaIpaBieHus npH Nsy, = 0,75 M MOXeT ObITh BBINOIHEHA KaMeHHOI HaOpockoii ¢ dg, = 0,25 M u
tonmuHoH t = 3 dgpy = 0,75 M (;mersr 10—13, Ans6om [16]), 6eronnbiMu mmramu 1x1x0,16 m (smct
14, Ans0oMm [16]), kene300eTOHHBIMYU ITUTaMU ¢ OTKPBITBIMA mBamMu 2,5%3,0x0,15 M (et 16—19,
Anboom [16]), xerne3oberonHbiMU TUHTaMK 2,5%3,0x0,10 M, OMOHOJIIMYEHHBIMH O KOHTYpPY (JIUCTHI




20—38, Anms00M [16]) ¥ MOHONUTHBIMH KEJI€300€TOHHBIMHU TUIUTAMH TOMIIHHOM 0,15 M.

C BOCTOYHOTrO BOJIHOOMACHOTO HampaBiieHUss mpu hsy, = 0,44 M KpersieHHe MOXET ObITh
BBIIIOJIHEHO KaMEHHOH Habpockoidl ¢ dg = 0,14 M Tommmuoil t = 0,42 M U OCTOHHBIMH IUTHTAMU
1x1x0,16 M.

B ToM ciyuae, korja 3HAauYCHHS PACYECTHOW BBICOTHI BOJHBI HA MPOCKTHPYEMOM OOBEKTE HHKE
HOPMATHBHOH THITOBOTO IPOEKTa OOPATHBIN MTeCYaHO-TPABUUHBINA (GPMIIBTP U MIEOCHOYHYIO TIOATOTOBKY
MOJT TOKPBITHEM BO3MOXHO 3aMEHSTh T'€OTEKCTHIIEM B COOTBETCTBUU ¢ ykazaHusimu BCH 205-87, TY
114591 [19] u Pexomennarmsivu [23].

MNPUJIIOXEHHUE P

YCTOMYUBOCTH 3EMJISTHOI'O MTOJIOTHA HA YYACTKAX CKJIOHOBBIX
IMPOLECCOB B JIECCOBHU/IHBIX 'PYHTAX

Paznuynbie GopMbl HapyIIeHHsS YCTOWYMBOCTH CKIIOHOB CJIEAYET paccMaTpHUBaTh B KadecTBe OpM
HapylIeHNs! yYCTOWYMBOCTH 3E€MJITHOTO IMOJOTHA, PACIOJIOKEHHOTO Ha CKJIOHAaX. B JiecCOBHIHBIX
TPyHTax HauOoJiee pacpoCcTpaHeHb! ciIeaytomue GOpMbl HAPYLIEHHs! YCTOHYHUBOCTH CKIIOHOB.

IToBepxHOCTHBIE OMJIBIBHHBI — OIOJ3aHME IIOYBEHHO-PACTUTENBHOTO CJIOS TIO TOJNOYBE
BCJICZICTBUE HACHILICHUSI I'PYHTa BJAroil aTMoc(epHBIX OCaZKOB CO CKJIOHOB KpyTW3HOH 25—30°.
I'myOuna 3axBarta nopos cMemeHus He 6osnee 2,0 M. PacripocTpaneHs! moBceMecTHO.

CnapIBbI — Ha CKJIOHAX KpyTusHoM 25—30°. I'myOuna 3axBara mopoj cMeleHueM 5—6 M.
O6wem cmecTusImxcsa macec — 10 100 TeIC. M.

Onoa3uu-00Bajbpl — Ha ckioHax Kpyde 30°. ['mybuna 3axBara mopoxa cmemenueMm a0 20,0 m.
IIporcxoasar BO BaXXKHBIE CE30HBI FOAA.

OnoJI3HU-TIOTOKU — Ha CKIIOHAX KPYTHU3HOH 15— 45°, T.e. mpakTH4eCKH He 3aBUCST OT KPYTHU3HBI
CKIIOHOB. MMeroT pyciioBoil xapaktep ¢ mupuHod pycia o 500 m mpu amune 1—2 kM. OueHb
OTIACHBI, TaK KaK CXOMST BHE3AITHO U MOTYT ()OPMHUPOBATH CEJIEBbIC IOTOKH.

CryneHyaTble ONMOJI3HH — Ha CKIOHAX KpyTH3HOU 15—45°. [ry0uHa 3axBaTa NOpo/ CMElleHueM
mo 80 m. IlpakThueckn He 3aBUCAT OT KPYTH3HBI CKIOHOB. TeNo OIMON3HS COCTOMT W3 OONBIINX
0J10K0B, 00pa3yIOUIMX Ha MPOAOJIBLHOM MPOQHIIE pycia XapaKTepHbIE CTYICHH.

IIleGeHnCTO-TIMHUCTBIE OTOKH — Ha CKJIOHaX kpyde 30°. IIpoucxomst BcieacTBHE H3MEHEHUN
PEeKUMa TPYHTOBBIX BO/I.

KoHTaKkTHbBIE ONMOJI3HH — IEepPEeMEICHNE TOJIIH MOPOJ [0 KOHTAKTy C IJIACTUYHON MOpOJI0i Ha
CKIOHaxX KpyTrusHod 18—40°. 'myOuna 3axBara MOpOA CMEIIEHHEM — JIECSITKA MeTpoB. CXOIsT
MEJUIEHHO, PEJKO — KaTacTPOGHUECKH.

[TpuHATO CYMTaTh, YTO BCE CKIIOHOBBIE IPOIECCHl BBI3BIBAIOTCS AHOMAJbHO OOWJIBHBIMH B
HEKOTOpHIE T'OAbl aTMOC(EpPHBIMH OCaJKaMH, KOTJa TPYHTHI CKJIOHOB MNEPEYBIKHSIOTCS, TEPSIOT
MPOYHOCTh U OMOJI3AIOT CO CKJIOHOB B TOW HJIK WHOM (popme.

C TeueHHEM BPEMEHH CKJIOHBI ITOCTETICHHO YBEIMYUBAIOT KPYTH3HY, a TIOA3EMHBIC BOAHBIE TOTOKU
B HMX TEJE€ MCHSAIOT MapIIPyThl CBOETO CIECIOBAaHHSA W TMAPOJIOIMYECKHE PEXUMBI. MnerT mocTosHHAS
MOATrOTOBKA OYIyIINX OIOJI3HEH.

To wiam wWHOE KOJIMYECTBO AaTMOC(EPHBIX OCAAKOB CIYKHT TIPOSBHUTEIIEM  OIOJI3HEH,
MOJTOTOBJIEHHBIX PaHEe IPUPOTHBIMU MPOLIECCAMH.

[epeuncnenHble BUIBI HAPYIIEHUH YCTOWYNBOCTH CKJIOHOB MOYKHO CIPYIITMPOBATh MO CTETICHN UX
OTIACHOCTH JUIA KEJIE3HOJOPOKHOTO 3EMIISTHOTO TTOJIOTHA U 110 UX HPEACKA3yEMOCTH.

ITepBasi rpynna. [ToBepXHOCTHBIEC OIUIBIBUHBI, ONOJI3HU-00BAIIBI, IIEOCHUCTO-TIIMHUCTHIC TIOTOKH.
Bce oHM IpOHMCXOAAT BCIEACTBUE MOATOTOBKH IIPOLIECCAMH IOAHSTHSA PErHOHOB. IIoBEepXHOCTHBIC
OIUTBIBHHBI OOJBIION OMACHOCTH JUISl IEJIOCTHOCTH 3EMJISTHOTO TIOJIOTHA HE MPEACTABIISIOT, UX 00HEMBI
HEJIOCTaTOYHBI JJISi TOTrO, YTOOBI BBI3BATh Cepbe3HbIE paspymeHus. OTON3HU-00BaIbl MOXKHO
NpeABUIECTh UM 3apaHee JMKBUIMPOBAaTb BO3MOXHOCTh MX TIPOSBICHHUS IyTeM YCTpPaHEHMs
HaBHCAIOMINX KO3BIPHKOB, YIOJOXKEHHS KPYTHIX OOPBIBHCTBIX YYacTKOB Ha CKJIOHAX, yCTpOHMCTBa
MOATIOPHBIX CTEHOK. lIpencka3aHue MOSBICHHS IEOCHUCTO-TIMHUCTBIX ITOTOKOB BO3MOXKHO IIPH
pe3yJibTaTaM €KeroJHoi a3poOoTOCHEMKH OIACHBIX CKIOHOB B MH(paKpacHbIX Jydax. Takas cheMka
JIaeT BO3MOXXHOCTH CJICANTH 32 HAKOIJICHHEM ITOJ3EMHBIX BOJ HA yJacTKax, TJie €CTh MaTepHabl I
(hopmupoBaHHs Tena MIEOEHUCTO-TITHHUCTOTO MOTOKA.

83 % Bcex Omoy3HeN MPOUCXOAUT HA CKIOHAX TEHEBOM 3KCIO3UIMHU, 64 % Ha CKJIOHAX C BBIMYKJIO-
BOTHYTBIM M BBITYKJIBIM IPOAOJIBHBIM mpoduieM; 56 % — Ha CKIOHAX, BOTHYTHIX B IUIAHE.
CrenoBaTenbHO, HAMIYYIIMH CIIOCO0 M30eKaTh MOSIBICHUS OIOJ3HEH ATOM IpyIbl U PAcXOJI0B HA X



MIPOTHO3, TMPEAYNPEKICHHE U JIMKBHIAIWS TTOCIEACTBAN CXOla — BECTH TPacCHUpOBaHHE Oymyrieit
JKEJIE3HOW JIOpPOTH 10 BO3MOXKHOCTH M30eras pachooKeHHs €€ 3eMIISTHOTO IMOJOTHAa Ha CKIIOHAX
KpytusHoi 25—30°, crapasice Aep)KaThCsd HA PACCTOSHUHM HE MEHee 4 KM OT MECTHBIX pPa3IOMOB
36MHOM KOpbl II0 CKJIOHAM FO’)KHOM, IOrO-BOCTOYHOM M IOrO-3allafHOM 3KCIO3MLMU C BOTHYTHIM
MPOJIOIBHBIM U BBIITYKJIBIM B IIJIaHE MTPOHIIEM.

Bropas rpynma. PyciioBble ONOJI3HHM, NPaKTHYECKH HE3aBHCUMBIE OT KPYTH3HBI CKIIOHOB —
OTIOJI3HU-TIOTOKH, CTYIIEHYATHIC OTIOI3HU. PyCIIOBBIC OIIOI3HHU, IPONCXOISIINE B HHTEPBAJIC KPYTH3HEI
CKJIOHOB OT 25 1o 35° — cmbiBbl. He3aBHCHMOCTBH OT KPYTH3HBI CKJIOHOB M NPOCTPAHCTBEHHBIN
XapakTep NEpBBIX JABYX THIIOB HE Jal0T BO3MOXXHOCTHM NPOTHO3UPOBATH IIOCJIEAHUE HBIHE
JNEHCTBYIOIIMMH METOJaMH pacyeTra yCTOMYMBOCTH CKIOHOB. BriepBrle MeTom uxX pacdera ObUT
peyIokeH B padote [38].

[TockonbKy (opMUpOBaHHE TeNa OMOJ3HEH PYCIOBOrO THIA CBA3aHO C HAJIMYMEM B TPYHTaX
CKJIOHOB ITPOCAOYHBIX TOPU30HTOB, ITOJIHBIA PACYET-TIPOTHO3 PACTIANAETCS Ha STAIbL:

1-ii — oOcnemoBaHUe CKIOHA C LENBI0 OOHAPYXKCHUS B HHTEpBaye NIyOouH 8—20 M mpocaoqHbIX
TOPU30HTOB W OmperesicHne B JabopaTopun koddumreHTa K, XapaKTepu3yIOIIero CHIKEHUE MOAYIIS
o01weit nedopmManyyu rpyHTOB YKa3aHHBIX TOPH30HTOB ITPH 3aMauHBaHHH.

Ecmn K < 0,80, cremyer BBHIMOJHHUTH pacyeT Ha BO3MOXKHOCTH C)OPMHUPOBAHUS TEJIA PYCIIOBBIX
OITOJI3HEH;

2-ii — pacuer BeJAyT M0 CEYCHHUIO pPYCIa, MONEPEeYHOMY K HAIpaBJICHHIO JIBU)KEHHS TPYHTOBBIX
Macc Tema Oymymiero omoi3Hs. [TyOmHy pyciia MOCIETHEr0 CUMTAIOT PAaBHOHM TIyOHWHE 3alieTaHus
MIPOCAJIOUHOT0 TOPU30HTA. PacueTHyro HMIMpHUHY Ha3HauyaloT MO KpuBbIM pucyHka P.1. Ilockombky
Hanbosee ONMacHBIMH SIBISIIOTCSI OTIOJ3HHU-TIOTOKH, PEKOMEHAYETCSl B IEPBYIO OUYepeib BBITIOIHHUTH
pacdeT Ha BO3MOYKHOCTh HX TIOSIBIICHUS;

25
s
3 2 : -
s
3
g 1’1 2/
5 ,' ’I
§ 15 A
o ,’
c
o
-
2
=% 10
™
® / /
X
s
e /
=
= “ ___74
{ _
50 100 150 200

WupuHa pycna, M
1 —nnst CTyneHYaThIX OMONM3HEH; 2—IJIsl ONOJI3HEH-TTOTOKOB
Pucynok P.1 — Koppensnus Mex Ty TIyOMHOH 3aXBaTa IMOPOJ CMEIIEHHEM U IIUPUHON OTION3HS
PYyCIOBOTO TUMA

3-fi — mpu TIONOKUTENFHOM pPE3yJbTaTe pacuera MEePEXOIST K ONPEeeHHI0 BO3MOKHOCTEH
YBIQKHEHUS MPOCAJ0YHOTO0 TOPU30HTA TPYHTA JUIA OYYIIErOo OMOJ3HSA. DTOT 3TAll MOXKET JUIUTHCS
JNECATHICTHAMHA, KOO TPH OTCYTCTBHHM HWCTOYHHKA YBIAXKHEHHS IIPOCAIOYHOTO TOPH30HTA TEIO
oron3Hs He chopMHUpyeTCs.

B03MOXHOCTh yBIQKHEHUS TPOTHO3UPYIOT MO MaTepuaiaM a’po(OTOChEMKH CKJIOHOB B



MH(PaKpacHBIX JydaxX WM ITyTeM pa3MEIIeHHs B MPOCAJ0YHOM TOPHU30HTE HAJEKHO pabOTarOLIMX
JATYNKOB BJIAXHOCTH. B cilydae oOHapykeHHs BHYTpPH CKJIOHAa OacceiiHa IMOJ3eMHOW BOIBI C
pasmepamu, OJIM3KMMH K pacyeTHOH INMPHHE pycia Oymyliero onoi3Hs U NpH AjuHe OacceifHa BHH3
II0 CKJIOHY BYETBEPO NPEBHIMIAIONICH IIUPUHY, CIIELYeT TOTOBUTHCSA K CXOLY OTOJ3HSL.

MexaHn3M 00pa30oBaHHUs CIUIBIBOB HE MOXET OBITH CBEIEH K MEXaHM3My OOpa3oBaHHUS IEPBBIX
JBYX BHIIOB PYCJIOBBIX ONOJI3HEH IOTOMY, YTO Ha IIyOWHAX 5—6 M HeT 3aKOHOMEPHO IPHYPOYCHHBIX
K HUM MIPOCaJJOYHBIX TOPU30HTOB, & COOTHOIIEHHE MEX Ty IIIMPUHOM pyclia U TIIyOWHOM 3axBaTa Mmopoj
CMEIICHNEM MEHBIIIE YeM Y MEePBBIX JBYX BHJIOB PYCIOBBIX OrMoi3Hed. Hemb3st 0OBsSCHUTH CIUTBIBBI U
CE30HHBIMH KOJICOAHUSMHU BIAXXHOCTH TPYHTOB 3a CYET aTMOC(EPHBIX 0CAAKOB, TaK KaK Ha OTMETKax
JIHA X pycia yKa3aHHbIe KOoJeOaHHsI OTCYTCTBYIOT.

B TO e Bpems Bu3yalbHOE OOCIICIOBaHHE COMICAMINX CIUIBIBOB IIO3BOJISICT C IOJIHOM
JOCTOBEPHOCTBIO YTBEPIKAATh, YTO B MMOAOIIBE CTCHKHU CPpbIBA BCErJla €CTh NCTOYHUK YBJIAXKHCHUL. Ero
MOSIBJICHHE Ha paHee YCTOWYMBOM CKJIOHE MOXXHO OOBSCHUTH TOJBKO H3MEHEHHEM MapUIpyTOB
BOJIHBIX TIOTOKOB BCJIEACTBHE MMOCTOSHHO MIYILETO MPOLecca MOJHATHS.

I'pyHTBHI AHA pycna CIUIbIBAa JOJDKHBI OBITH CHIIBHO HaOyXarolIMMH, TOJBKO TOTJa COOTHOIIEHHE
MEXIy MHUPHHOM pycia W IIIyOWHOH 3axBaTa MOpPOJ CMEIICHHWEM OyIeT MEHBILE, YeM y OIOJ3HEeH-
IIOTOKOB.

HawnGosnpliee KOIMMYECTBO PYCIIOBBIX OMOJ3HEH MPOMCXOAUT B TIMHUCTHIX MOPOAAX, COAEPIKAIINX
THUIIC, @ 3TO W €CTh CHJIbHO HalOyxaromiue TpyHTH. TakuM oOpazom, Hamboliee BeposTHAs MpUYKWHA

BO3HMKHOBEHHSI CIUIBIBOB — 3TO YBJIQKHEHHE 3aruMICOBAHHBIX IIOPOJ JHA pyclia OIyKAaloUIUM
BOJIHBIM ITOTOKOM BHYTpPH CKJIOHA.
Meroj pacuera CIUIBIBOB Ha CETOAHAIIHUI NEHb OTCYTCTBYeT. IIpOrHO3 BO3HUKHOBEHHS — IIO

MarepruaiaM a’po(oTOChEMKH CKJIOHA B WH(PaKpacHBIX JIydax W JaHHBIM O TPYHTax CKJIOHA Ha
rryOmHax 5— 6 M.

PeKOMeH}IaHI/IH 110 TpaCCUPOBAHUIO aHAJIOTUYHBI TaAKOBBIM JIJIA nepBoﬁ TPYIIIIBI OITOJI3HEH.

Tperbsi rpynna. KoHTakTHbIE ONON3HU. XapakTep MX MOSABICHHS M CXOJa, IMyOWHa 3axBaTta
MOPOJI CMEIICHHUEM I03BOJIAIOT MPEANONIOKUTh, YTO OHM BO3HUKAIOT B pe3yibTaTe MOCTEHNEHHOTO
YBEIMYEHUS KPYTH3HBI CKIIOHOB B COYETAHUU C CE30HHOM aKTUBHOCTBIO MEXKIITIACTOBBIX BOJ,.

Nx mnporHos Bo3moxeH Meronom H.H. MacimoBa Ha CKOJIbXEHHE 10 IIOBEPXHOCTH,
MIPEIOTIPEICNICHHON T'€0JIOTHYECKUM CTpoeHHeM ckioHa. OnHako 3amada OOHapyKeHHs Takou
MOBEPXHOCTH CKOJNBKEHUS 3aTPYIOHSACTCS TeM, YTO 0OpasLbl IPYHTa C passIMyHbIX IIyOuH mo 2—3
CTBOpPaM Ha KaXXIOM CKJIOHE HE0O0XOJMMO OTOMpaTh He MeHee 4 pa3 B rogy B TeueHue 20 Jer,
MIPENIIECTBYIOIINX HAYally paboT 10 OCBOCHHUIO CKIIOHOB. Kpome Toro, KakIIelii CE30HHBIH 0TOOp MPod
CONPSDKEH C PBIThEeM INIyOOKHX IIyp(oB OJHOPA30BOTO HCIIONB30BAaHHA MM OypeHHs KakAblid pa3
HOBBIX CKBYKHH C ITEPUOIYECKUMH ITEPEroHaMH OypOBOH TEXHUKH BHU3 M BBEPX I10 CKJIOHY.

CroumocTh pabOT OYEHb BBICOKAs, pE3YJbTaThl HE TapaHTUPOBAHBI M, CJIEIOBATEIBHO,
HEOIPEeIeICHHBI.

IToaToMy NPOrHO3 OMOJI3HEN 3TOH IPYIIILI MOKET UMETH JIUIIb THIOTETHUECKUHN XapaKTep.

B OCHOBHOM 7€ MOYXHO PacCUMTBIBATH TOJIBKO HA PACTAHYTOCTb UX CXOJa BO BPEMEHHU, UMES B
BUIY BO3MOXXHOCTH 3a OJTOT IIE€PHOJ BBINOJHUTH IPOTUBOOIION3HEBBIE WM CIacaTeIbHbIE
MEepONpHUATHS. PeKOMEHIaINy 110 TPACCHPOBAHNUIO — KaK IS OTOJ3HEH 1-i u 2-i rpymL.

Bonbmioli aktiueckuii MaTepHai MOKa3bIBAET, YTO Ha CYXHMX JIECCOBBIX KOCOTOpax THITMYHOM
¢opmoil HapyIIeHHs YCTOHYMBOCTH OTKOCOB BBIEMOK SIBJSIETCSI MX O3PO3HOHHOE pa3pylIeHHE OT
aTMOC(EpHBIX 0CaIKOB.

OObeM paspymieHH W BO3MOXXKHOCTH BBIHOCA IPOAYKTOB IIOCIEIHHX B OKCIUIyaTHpyeMoe
MIPOCTPAHCTBO TIOTIEPEYHOTO MPOGMIA BBHIEMKH TECHO CBS3aHO C KPYTH3HOW HAropHbIX OTKOCOB
BBIEMKH M KPYTHU3HOM KOCOropa, B KOTOPBIH Bpe3aHa IMOCenHsAsA. DTa CBsI3b HCIOIb30BaHa B paboTe
[38]. B pe3ynprare moneBbIM METOJOM M METOAOM MNPEAENbHOM IPO3UM MOJydEHbI NMOKa3aHHbIE Ha
pucyHke P.2 KpuBBIE ONTHMAIBHOW KPYTH3HBI OTKOCOB, BBIEMOK, BPE3a€MbIX B CyXHE KOCOTOPHI,
CJIO’KCHHBIC JICCCOBUJIHBIMU, a TAKXKC OGBIKHOBCHH])IMI/I T'pyHTaMHu.

Hcnone30Bath 3T KPUBBIE MOXKHO 0€3 KaKMX-JTHOO JOMOJIHUTEIBHBIX pacdeToB. Jis mornepedyHsIx
npodunell KpyTH3Ha OTKOCOB Ha3HAueHA IO KPHUBBIM 2 W 3, cIemyeT NpeXyCMOTPETh 3aKIOBETHBIC
MOJKK TSI pa3MelIeHHs W Tocieayomeld yOOpKH € HUX TPOAYKTOB €XKEroJHOr0 3PO3HOHHOTO
paspymennst otkocoB. Pasmep momok—uao 3,0 M B 3aBUCHMOCTH OT BBICOTHI HAaropHOTO OTKOCa
BBIEMKHU U KPYTH3HBI KOCOIOpa.
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1 — xocorops! 1:1,6 1 oT0XK€E, OOBIKHOBEHHBIE TPYHTHI; 2 — Kocorops! 1:1,5 u oTioxe, seccoBsie
TpyHTHI; 3 — Kocoropsl 1:3,0 1 0TI0KeE, JIECCOBBIE TPYHTHI
Pucynok P.2 — 3aBUCUMOCTbh ONTUMAJIbHON KPYTU3HBI OTKOCOB BBIEMOK OT UX BBICOTHI JJISl CYXHX
KOCOTOpOB

PacyeThl yCTOWYMBOCTH OTKOCOB BBIEMOK Ha MOKpBIX Kocoropax. Ilomnoctsio, Ha 100 % mn
KPYTJIbIA TOJl MOKPBIE KOCOTOpPBI BCTPEYAIOTCS PEAKO U TPEOYIOT MHIUBHIYAILHOTO MPOSKTHPOBAHHUS.
B03MOXHBI KOCOTOPHI, YBIQXKHSIEMbIC OA3EMHBIMI BOIAMH Ha HEKOTOPOH IIyOWHE OT MOBEPXHOCTH
KOCOropa, KaK I10Ka3aHo Ha pucyHke P.3.
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Pucynok P.3 — PacueTHas cxeMma AJs ONpeesieHUs yCTOMYMBOCTH OTKOCA BEIEMKH B MOKPOM
JIECCOBOM KOCOTOpe

Jlo coopyxeHHs BbIEMKM MOBEPXHOCTHBIH CJIOW TpyHTa oOecneyuBall CYIIECTBOBAHHE IIO
HAaIpaBJICHNIO R yiepKUBaOMIMX HANPSHKEHUH, paBHBIX
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¢. 1 C; — yrasl BHYTPEHHETO TPEHMS U CLEIUICHHS, COOTBETCTBYIOLIME YIIPYroii (a3ze
COIIPOTHUBJIEHHS TPYHTOB Harpy3kam (cm. [38]).

CrenoBaTenbHO, IPUPOJHbIE AaBIEHUS BJI0b 0 C; —®@3 10 COOpYKEHHS BEIEMKH B IIEPHOIBI
CE30HHOTO yBJIaXHEeHUs HIke C; —®D3 ObLIH:

Gupt = K ¥os N1 -1 sinat; 640 =K Yo h - rsina; 6,3 = Kyos hp - rSin o

rae K— ko3 UIUeHT, XapaKTepU3YIOLUi CHIDKEHNE MOIYIIs o01Iei aehopMalu TPyHTOB MIpH
YBEJIMYECHUH BJIKHOCTH TTOCIIETHHX.

3Ha4YNT, KaK TOJIBKO OyIEeT COOpY)KEHa BbIEMKA M YAEPKUBAOLINE HAMPSDKCHUS 110 HAIPaBICHUIO
R wucuesnyr, narpy3ka no C;—®; Bo3pacTeT NpH YBEIMYCHUH BJIAXKHOCTH HWKE YKa3aHHOU
TOPHU30HTAJIM BO BpeMsl OJIMDKAMIIEro MOKpPOTo ce€30Ha TaM HAYHETCS pa3pyIIeHHE TPYHTOB.

Bbrok AT'®3;C; momyduT MMITYIIEC K TOBOPOTY MPOTUB YaCcOBON cTpenku BOKpYT Touku O. OgHako
yKa3aHHBIN OJIOK OyZeT ocTaBaThCs B MOKOE JIO TEX IOp, IOKAa CyMMa YAEP)KHBAIOUIMX MOMEHTOB OT
pacTsATHBAOIUX HampspkeHHH Ha Beptukamu [—O, oT ckuMmarommx HanpsokeHuid mo O—d; u
MPUPOIHOTO MPOTHBOIABIEHHS, HOpMaIBHOTO K C;—®; Oyaer npeBblaTh M paspyn OT COOCTBEHHOIO
Beca G.

Omropy pactaruBaromux HanpsokeHn [ BYO HaunHAIOT CTPOUTH € ONpeneneHus] MaKCHMaIbHBIX
pacTATUBAIOIMX HanpsbkeHnit o, & C; no obpasliaMm rpyHTa ¢ TIyOMH 5—6 M, Ilie HET CE30HHBIX
KoJe0aHU BIa)KHOCTH TPYHTOB OT aTMOC(EPHBIX OCaIKOB.

Ha ywyactke I'—B opamnarty smiopsl mpuaumaioT paBHoil 0,20 C,, Tak Kak pacdeTsl BEIyT Ha
Haubosee HeOJIAronpusaTHOE BpeMsl roja — BECHY, KOrja BepXHHE 1,5 M HMEIT HauOOIbIIYIO
BIQXHOCTh ¥ HAMEHBIIYIO IPOYHOCTb.

Ha yuactkax B—Y u Y—O ¢ npoctaToyHON IS MPAaKTHYECKUX IeJed TOYHOCTBIO MOXKHO
npoBecty npsimbie. OpanaaTel O—K 1 JI—®@3 110 ynpoiieHHOMyY BapHaHTy PacieTOB MOXKHO ITPHHSTH
paBubsiMu 0,6 1 0,5 I COOTBETCTBEHHO.

OmnpeneneHue paBHOJCHCTBYIOIIMX OT pPACTATHMBAIOIIMX W CXKUMAIOIIMX HANpsDKEHUH, OT
MPUPOIHOTO MPOTHUBOJABICHHUS [UIS ITONIEPEYHOTO MPOQUIS BBIEMKH TOMMIHMHON 1,0 M BBITOTHSAIOT MO
IUIOINASAM JMIop HampspkeHuil. ToukamMu NPWIOKEHHS pPAaBHOACHCTBYIOIIUX CUYUTAIOT ILIEHTPHI
TSDKECTH COOTBETCTBYIOUIMX 3MI0p. TOUKON MpUIIOKEHUS! paBHOJCHCTBYIOIIEH codcTBeHHOTO Beca G
CUMTAIOT IIEHTp TsDKecTH Kocoil Tpanennu I d3C,

Bo3MoxxHBI ciaydan, korja rpaHuna yeinakHeHus jaexxuT Huxke C—HOO. B 3tom ciyuae cHavana
BBIMONHAIOT pacyeT Ha oTpsiB II'OKOC; OoT MaTepmHCKOTO MaccuBa, a 3aTeM — Ha CKOJBXEHHUE I10
OIOC;. Touka C; B 0o0uieM ciyuae MOXKET HaXOAMTBHCS KaK BBIIIE €€ TOJIOKECHUS], TIOKa3aHHOTO Ha
pucyHke P.3, Tak u HuXe ero.

Omnpenesienne ko3¢ @puuueHTa HAAEKHOCTH MO TPyHTY. Bo Bcex pacuerax yCTOHYMBOCTH
MPUXOIUTCS UMETH JIETI0 C 00pa3aMu TPYHTA, 10 KOTOPBIM ONPEASIISIOT HEOOXOIMMBIE ISl PACYETOB
€ro MPOYHOCTHBIE XapaKTepUCTUKU. IlOoCKOIBKY TIpyHTBI, Kak NpaBHJIO, HEOAHOPOAHBI, BCErza
MMEIOTCS Pa3iMyMs MEXIY KaKIbIM OTICIBHBIM HM3MEPEHHEM IPOYHOCTHOTO TOKa3aTels U BCEMH
IpyruMu. BenmmunmHy 3THX paszandauid Uit 7 M3MEPEeHHMH IPHUHATOTO OIEHUBAaTh KO3()(UIMEHTOM
BapHallu V:

: (P.2)

/i€ Xj — PE3yabTaT OHOTO H3MEPEHHST,;

X — cpenHeapupMeTHYECKOe 3HAaUCHHE Pe3yIbTaTOB /1 U3MEPEHUIA.

Yem Gopire v, TeM O6onbimmii K03 GunueHT 6e30macHoCTH 1o TPyHTY K ciiemyeT BEIOMpaTh st
TOrO, 4YTOOBI pa3feNuTh X Ha MOCHEAHMH M IIONYyYHTh PACYETHOE 3HAYEHHE INPOYHOCTHOTO
nokazatens. Ha pucynke P.4 mpencraBneH rpaduk, 1Mo KOTOPOMY MOXHO OIpeneiuts K. B
3aBHCUMOCTH OT 33JaHHON HAZEKHOCTH ¢ JUIA PACUETHOM BEJMYMHBI TOTO WM MHOTO MPOYHOCTHOTO
nokasarens TpyHToB. [Ipu ncnonb3oBannu rpaduka pucyHka P.4 HeoOX0IMMO UMETH B BHIY, YTO JIBE
OCHOBHBIC TIpsiMBbIe JAeHCTBYIOT mpu 3 < n < 6. Ecmm 30 > u > 6, to K; = 1 + va. IIpsmsre,
COOTBETCTBYIOIIME MOCJIEAHEMY YPaBHEHUIO, T0Ka3aHbl HA pucyHKe P.4 Tonkumu nuHusmu. Taxoke He
cleflyeT 3a0bIBaTh, 4T0 K 1151 Pc.yy ¥ 4714 C y OydyT pasmMUHBIMH, TaK KaK Ve U Ve OyJyT OTIANYATECS



apyr ot npyra. Ecim v okaxkercs Oombiie 0,40—0,45 pe3ysibraTbl OTACIBHBIX H3MEPEHUI
MIPOYHOCTHOTO TOKa3aTelsl CliefyeT 3abpakoBaTh M IepediTh Ha o0pasmpl Oonblero pasmepa. v
JIOJDKEH Jiekats B mHTepBate ot 0,10 mo 0,25.
PacueTsl yCTOHYMBOCTH CKJIOHOB C OIOJI3HAMH PYCJIOBOTO THIIA NPUBEIACHBI B psiue pabor [38—
40].
2,0

1,75

1,50

1,25

0,2 04 0.6
Pucynok P.4 — I'pacduk uis onpeneneHus kodpuipienra 6e3onacHocTr o TpyHTy K.
3aBHCHMOCTH OT KO3()(DUIIMCHTA BapHaLlMH V Psiia U3MEPCHHUI U 3aJaHHOMN HAJCKHOCTH O

MMPUJIOXXEHUE C
INEPEYEHb HOPMATHUBHBIX TOKYMEHTOB

TI'OCT 5180—84 I'pynTsl. MeToas 1aOOpaTOpHOTO ONpeieNicHNsT PU3HIECKUX XapaKTePUCTHK.

T'OCT 7394—85 bammact rpaBUHBI W TPAaBUHHO-TICCUAHBIA IS SKEJIE3HOIOPOKHOTO ITyTH.
TexHuyeckue ycaoBusl.

T'OCT 10650—72 Top¢. Meron onpeneneHus CTENCHN Pa3IoKeHHS.

I'OCT 11305—283 Top¢. MeTtoas! onpeneieHus BiIar.

I'OCT 11306—83 Top¢ 1 npoxykTs! ero nepepaboTku. MeTo sl OnpeaeneH s 30JIbHOCTH.

T'OCT 12071—84 I'pyntsr. OT60p, yIIakoBKa, TPAaHCTIOPTHPOBAHUE U XpaHEHHE 00pa3IIoB.

I'OCT 12248—96 I'pynTsl. MeTonbl 1a00paTOpHOTO ONpENENICHHs] XapaKTEPUCTHK MTPOYHOCTH U
e(OPMHIPYEMOCTH.

I'OCT  12536—79  TI'pyatel.  Mertoasl  1a00OpaTOPHOTO  OMpENENEHUs  3€PHOBOTO
(rpaHyIOMETPUUYECKOr0) COCTaBA.

TI'OCT 17.4.3.02—85 Oxpana npupozsl. [loussl. TpeGoBaHMs K OXpaHE IIOAOPOIHOTO CIIOS
MOYBBI IIPH MTPOM3BOACTBE 3EMIISIHBIX PaloT.

I'OCT 17.5.3.04—83 Oxpana npupossl. 3emin. OOmue TpeOoBaHHS K PEKYIbTHBAINHN 3EMEb.

I'OCT 17.5.3.06—85 Oxpana mpupoxasl. 3emin. TpeOoBaHHSA K ONPEHCTCHUIO HOPM CHSITHUS
TUTOJJOPO/IHOTO CJIOS TIOYUBBI MTPY IIPOU3BOJICTBE 3EMIISTHBIX PadoT.

T'OCT 20522—96 I'pyaThl. MeTOABI CTATUCTHYECKOH 00pAabOTKN pe3yabTaTOB HCIIBITAHHH.

I'OCT 21153.2—84 Tlopoasl ropHbie. MeTo bl OnpeaeneH s Ipe/ena MPOYHOCTH MPU OTHOOCHOM
COKaTHH.

T'OCT 22733—77 I'pyntsl. MeToa 1a60paTOPHOTO ONpEACIeHHS MAaKCUMATbHOMN TJIOTHOCTH.

I'OCT 23061—90 I'pynaTtel. MeToabl paAMON30TONHBIX U3MEPEHUH IIOTHOCTH U BIaYKHOCTH.

I'OCT 23161—78 I'pyaTsl. MeTox 1ab0paTOPHOTO ONPEAETIECHHS XapaKTEPUCTHK MIPOCATOYHOCTH.



T'OCT 23740—79 I'pyntsl. Meronasl 1abOpaTOPHOTO ONPEAETICHUS COACPKAHUS OPTaHUIECKUX
BEILIECTB.

I'OCT 23741—79 I'pynaThl. MeTOABI MOIEBHIX UCIIBITAHNI HA CPE3 B TOPHBIX BHIPAOOTKAX.

I'OCT 24143—80 I'pynThl. MeTosbI 1a00PATOPHOTO ONpEACICHHS XapaKTePUCTHK HAOyXaHHs U
YCaIKH.

T'OCT 25100—95 I'pynrsl. Knaccuduxanms.

I'OCT 25260—382 Ilopons! ropHsie. MeToA MOJIEBOr0 UCTIBITAHUS MTEHETPAIIMOHHBIM KapOTaXKeM.

T'OCT 25584—90 I'pyntsl. MeToab! 1abopaTopHOTo onpenenaeHus kodddunpuenTa GpuIbTpanny.

CHuII 2.01.01 -82 CtpoutenbHasi KIMMATOJIOTUs U Teo(U3UKa.

CHulI 2.01.07-85 Harpy3ku u Bo3aeHcTBHUS.

CHullI 2.01.14-83 Ompenenenue pacueTHHIX THAPOIOTHICCKIX XapAKTEPUCTHK.

CHull 2.01.15-90 WmxeHepHas 3amuTa TEppPUTOPUM, 3MaHUM U COOPY)KEHHIl OT ONAacHBIX
Te0JIOTHYECKHX MponeccoB. OCHOBHBIE MTOJIOXKEHHS TPOSKTUPOBAHUSI.

CHullI 2.02.01-83 OcHoBaHHS 31aHUI U COOPY>KESHHH.

CHulI 2.05.02-85 ABTOMOOWIBHBIC TOPOTH.

CHulI 2.05.03-84* MocTs! 1 TpyOBI.

CHulI 2.05.07-91 TIpoMbIIIEHHBIN TPAHCIIOPT.

CHulII 2.06.05-84* IInoTHHBI U3 TPYHTOBBIX MaTepHAJIOB.

CHull 2.06.04-82* Harpy3ku ¥ BO3IEHCTBHS Ha THAPOTEXHUYECKHE COOPYKEHHs (BOIHOBEIE,
nenoBeie v 01 cynoB).

CHulI 11-7-81 * CTponTenscTBO B CEHCMHYECKUX palOHAX.

CHull 11-01-95 Uuctpykums o mopsake pa3pabOTKH, COTJIACOBaHHs, YTBEPHKACHHS U COCTaBE
MIPOEKTHOM JIOKyMEHTAIH Ha CTPOUTEIILCTBO MPEATIPHUATHH, 30aHUI U COOPY>KSHHUH.

CHulI 11-02-96 NnxeHepHbIe N3bICKAHUSI 151 CTPOUTENHCTBA. OCHOBHBIC TIOJIOKECHUSI.

CHull 32-01-95 Xene3nsie goporu koyed 1520 M.

CIT 11-101-95 Tlopsmok pa3pabOTKH, COTJIACOBAHWS, YTBEPKICHHUS M COCTaB OOOCHOBAaHHU
WHBECTULIUN B CTPOUTENBCTBO MPEANPUATUH, 30AHUN U COOPYKEHUM.

BCH 61-89 U3bickaHus, MPOSKTUPOBAHUE U CTPOUTENIBCTBO XKEJIE3HBIX JOPOr B pailOHaX BEUHOU
MEp3TIOTHI.

BCH 200-85 IIpoekTupoBaHHE K COOPYKCHHE 3E€MJITHOTO IOJIOTHA JKEJIE3HOJOPOXKHON JTHMHHUH
SArenpckas-SAMOypr.

BCH 205-87 Hopmbl Ha TIPOEKTHPOBAHME 3EMIISTHOTO TIOJOTHA JKEJE3HBIX JOPOT U3 TIMHUCTBIX
I'PYHTOB C IPUMEHEHHEM T'e€OTEKCTHIIS.

BCH 206-87 Ilapamerpsl BETpOBBIX BOJH, BO3JICHCTBYIOIIMX Ha OTKOCHI OEpero3amuTHBIX
COOPYKEHUM.

BCH 203-89 HopMbl U TeXHUYECKHE YCIOBMSI Ha MPOEKTHPOBAHHE M CTPOUTENBCTBO XKEJIE3HBIX
JIOpOT Ha MOJIyOCTpoBe SAMall.

CTH 11-01-95 Xenesusie noporu kojien 1520 mm.
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COJIEPYKAHUE

1 O6macTe MpUMEHEHUS

2 HopmaTUBHBIE CCHUIKH

3 OOure moI0KEHHS

4 I'pyHTBHI TSI 3eMJISTHOTO TIOJIOTHA.

Kraccudukanus rpyHTOB

I'pynThI U1 Hackel

HopmB! yImoTHEHUS TPYHTOB 3€MIISTHOTO ITOJIOTHA

HopMer Ba)KHOCTH TPYHTOB

EctecTBenHBIC OCHOBAHUS

5 OCHOBHBIC KOHCTPYKTHBHBIC IMapaMeTphl 3eMIITHOrO MONIOTHA. OuepTaHus OCHOBHOM ILIONIAIKA
U IIHPHUHA 3EMJITHOTO MTOJIOTHA

OOGI1He TONOKEHHS

3aIMUTHEIN CIION

Bricora HackIme, TiTyOMHA BEIEMOK M KPYTH3HA UX OTKOCOB

6 OCHOBHBIE ITOJIOKEHHS TPOSKTUPOBAHUS

7 Haceimn

OO0111e MoNI0KEHUS

Hacpimu Ha ChIpOM U MOKPOM OCHOBaHHU

Hacpinu 3 TIMHUCTHIX TPYHTOB MOBHIIICHHON BIIAXKHOCTH

8 Haceimu Ha 0ooTtax

OO01Ire MONoKEHHS

Haceinu Ha 6osotax I Tuna

Haceimu ga 6omotax |I—II, II u 1l Tunos
9 Haceinu B yCIOBUSAX MTONTOTUICHUH
10 Briemku

BrieMku npu OJ1aronpUsATHBIX WHKEHEPHO-TCOJIOTHICCKUX YCIIOBHSIX

BrleMky B IIMHACTHIX TPYHTAX MMOBBIIICHHONW BIAXKHOCTH U TIEPEYBIAKHEHHBIX

BbleMKH B CKaJIBHBIX TPYHTAX

11 3eMIIstHOE MOJIOTHO HA Y9acTKAX 3aCOJCHHBIX M HAOYXAIOIINX TPYHTOB, HATMYUS KapCTOB
3eMJIsTHOE TIOJIOTHO B 3aCOJICHHBIX TPYHTAX

3eMIIsTHOE TIOJIOTHO B HAOYXaroIMX IPyHTax

3eMIIsTHOE TIOJIOTHO B KAPCTOBBIX pafoHax

12 3emuisiHOE TIOJIOTHO B paifioHaX pacmpoCcTpaHEHHs TIECKOB

13 3emuisiHOE MOJIOTHO B paiioHaX UCKYCCTBEHHOTO OPOLIEHHS

14 3eMiIstHOE MTOJIOTHO TS KETIE3HOAOPOKHBIX Y3JIOB U CTAHLINH



15 OcobeHHOCTH TIPOEKTHPOBAHMUS 3EMIITHOTO TTOJIOTHA, BO3BOANMOTO B 3UMHEE BpEMS

16 Pe3epBbl, kaBabepbl, OAHKETHI

PesepBrl

Kapanbepsr

Banxetst

17 YcrpoiicTBa A OTBOJA MIOBEPXHOCTHBIX U TPYHTOBBIX BOJ

OO0mye mooXKeHus

BonoorBoanble KaHaBBI

HaropHeie kaHaBbl

KroBeTs! 1 n10TKH

BopmooTBoaHBIE YCTpOICTBA B Ipeienax pa3AeabHbIX ITyHKTOB

YerpoiicTsa U1l OTBOAA IPYHTOBBIX BOJ

[Toromtaromnye KOJIOAIBI ¥ HCTIAPUTENBHBIE OacCeiHbI

18 3ammTa 1 yKpemieHne 3eMITHOTO MTOJIOTHA M BOAOOTBOIHBIX COOPYKECHUHN

OO0ire mooKeHus

3anmTHbIC KOHCTPYKIIMU W MEPOTIPUSATHS

YKperuleHue 3eMJISIHOrO IOJIOTHA U BOJOOTBOJHBIX COOPY>KEHUH

19 ®unpTpyrolye HaCbIIU

20 3eMJIsIHOE TTOJIOTHO B paiioHaX paclpoCTpaHEHHs] BEYHOMEP3IIBIX TPYHTOB

21 3emisiHOE MOJOTHO BHEITHHUX (MOABE3IHBIX) TTyTEH

22 Dxonornveckue TpeOoBaHMs P TPOSKTUPOBAHNH 3EMJISTHOTO TI0JIOTHA

[punoxenne A Knaccupukanus CKaJbHBIX TPYHTOB 110 BBIBETPHBAEMOCTH BO BPEMEHH

[punoxenne b XapakrepucTvka TpPYHTOB 3aCONEHHBIX, HAaOYXalOIIMX, MPOCAJOYHBIX,
ITyIHMHUCTBIX

IIpunoxenne B Meronuka onpelneneHrs TOJLUIMHBI 3alUTHOIO CJIOS IO YCJIOBUIO OIPAHMYEHUS
BEJIMYMHBl MOPO3HOTO ITy4EHWS €ro OCHOBAaHMA W O0O0ecHedeHUs] HEOoOXOAUMMOHW MPOYHOCTH
MOACTHJIAIOILETO CIIOS

ITpunoxenue I' PekoMenaanuu no pacyeTy ycTOMYMBOCTH 3€MIITHOTO MOJIOTHA

IIpunoxenne I XapakTepucTUKHA OOIOTHBIX OTIOXKECHUH

[Mpunoxenne E Metoanka onpeneneHus: OCaJKy HACBINEH Ha 0010Tax

[punoxenne J)K Meroauka UCTIBITaHUS HAachIIed Ha 000Tax

[Ipunoxenne 3 Onpenenenue pasMepa KaMHs IS 3aIUTHI OTKOCA OT pa3MbIBa TEKYIIIM IOTOKOM

[Mpunoxxenne U BennunHa ymipeHHO#H 3amuTHO#M npusmbl Al mpu 3amure oTkoca OT pasMbiBa C
HCII0JIb30BAaHUEM HECOPTHUPOBAHHOM FOPHOM Macchl

ITpunoxenne K Apmupyromue Matepuaist

[MTpunoxxenne JI XapakrepucTrka MOJMMEPHBIX TPYO U TpyOO(hHIBTPOB

[Ipunoxxeane M CxeMmaTudeckas KapTa KIAMAaTHYECKOTO PaHOHUPOBAHHS TEPPUTOPHHA LIS
CTPOMTENBCTBA

[punoxxenne H Cxemarndeckass kapra ITyOWHBI IPOMEpP3aHUS] TIMHUCTBIX M CYTJIMHHCTBIX
TPYHTOB

[Mpunoxenne I1 Pacuer mapamMeTpoB BETPOBBIX BOJIH JUIS ONPEIETICHUS OTMETKH OPOBKM HACHIITH
MOIITHOCTH KPETIIICHUS] OTKOCa

[Ipunoxxenne P YcTOMUMBOCTH 3€MJISSHOIO IMOJIOTHA HA YYacTKaxX CKIIOHOBBIX ITPOIIECCOB B
JIECCOBUIHBIX TPYHTaX

[Tpunoxenne C IlepedeHs HOPMaTUBHBIX TOKYMEHTOB

[Mpunoxenne T bubnuorpadus

KiroueBble cioBa: IPOEKT, 3€MITHOE IOJOTHO, TPYHTBI, HACBHIIA M BBIEMKH, 3aIUTHBIN CIIOM,
JPEHHUPYIOIIME TPYHTBI, BOJOOTBOJbI, YKPEIUICHHUE, KOHEYHBIE YIPYrHe OCaJKH, (QHIBTPYIOLIUE
HACBHITIA, BEYHOMEP3JIbIE TPYHTHI, SKOJIOTHYECKHE TPEOOBAHMS.



