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MNMPEANCNOBUE

1. PaspabotaH uHctutyTom OAO "UHUWNC" c yuyactnem BHUUMKT, OAO "MocrunpotpaHc”, AO
"NenrunpotpaHc”, AO "CubrunpotpaHc', KuesrunpotrpaHc, MOCKOBCKOrO rocCyZapCTBEHHOrO
yHUBepcuTeTa nyTtein coobeHnsn, PUCKH, MNpomTpaHcHUMNpoekT, TawnUnT.

2. BHeceH OAO "UHMKNC".

3. 0pobpeH MuHzemctpoem Poccun (Mucbmo ot 08.09.1998 N 13-498).

4. YTBepKaeH 3am. gupektopa OAO "UHUNC" 27.12.1996.

5. Pa3zpaboTaH Bnepsble.

Csop, npasun paspaboTanu:

OAO "UHWWNC": pokTtopa TexHuuyecknx Hayk A.A. LepHanT, I.C. MepeceneHKkos, KaHAMAATbI
TexHuyecknx Hayk E.A. fAkosnesa, C.I. opHak, A.U. Necos, ®.U. Uennkos, H.A. MepeHkos, B.B.
lyneuxkuis, 1.H. OguH, nHxKeHepol J1.U. KysHeuosa, B.I. MepeceneHkos, /1.M. Buptokosa, C.U. Ctpanyes,
M.T. Kamaesa;

AO "NleHrnnpoTpaHc": nHxeHepbl E.A. Boliuos, A.A. MyLWKNHa;

OAO "MocrunpoTpaHc": nHxeHepbl C.H. Maxauc, M.T. ibikmaH, H.M. ®omuHa, H0.B. UcaKos;

KnesrunpoTtpaHc: nHxeHep .6. KHMXKHUK;

BHUWMMKT MIC: KaHa. TexH. HayK [.I. MMewKos, a-p TexH. HayK M.U. ObigbIWwKo;

MTIYNC: a-p TexH. Hayk T.I. AkoBneBa, A-p TeXH. HayK B.B. BuHorpanos;

AO "CubrmunpoTpaHc": nHx. H.M. MypoBaHHbIi;

PUCWU: p-p TexH. HayK B.U. TpuuplK;

MpomTpaHCHUMNPOEKT: nHxeHepbl B.U. Nonakos, H.N. NposoTopos;

TawWWUT: a-p TexH. Hayk P.C. 3aknpos, KaHA,. TexH. HayK C.H. CmunpHoB.

PeueHseHTbl: nHXKeHepbl .. Kypkosa, C.H. CunbHuMuUKaA.

1. OBNIACTb MPUMEHEHWA

1.1. CBog npasun paspabotaH ana obecneyeHua BbinosHeHUa TpeboBaHuit CHuM 32-01-95
"enesHbie goporu Kosien 1520 mm" (Pasgen 4. 3eMasHoe NOJIOTHO).

JOKyMEeHT npeaHasHayeH A NPUMEHEHMA NPU NPOEKTUPOBAHUU U CTPOUTENBLCTBE 3EMJIAHOIO
MONOTHA HOBbIX YXENe3HOAO0POXKHbIX JIMHUIA Konen 1520 mm, rnaBHbIX U CTaHUUOHHbIX NyTEN, y3/10B U
CTaHUMM, a TaK:Ke BHEWHUX (Noabe3aHbIX) KeNe3HOA0POXKHbIX NyTel NpeanpuaTMii U opraHMsaumin no
COrnacoBaHMIO C OpraHaMmn UCNOIHUTENIbHOM B1IAaCTM B 061aCTU KeNe3HOL40POKHOFO TPaHCcnopTa.

1.2. CBoa npaBuKA pacnpocTpaHAeTCA Ha NPOEKTUPOBaAHME 3EMJIAHOTO MOJIOTHA KEeNe3HOA0POXKHbIX
JIHUIA, NpPeACcTaBAAIOWEro cobol KOMMAEKC 3eMAAHbIX COOPYXKEeHUMW B BUAE HacbiNein, BbIEMOK,



BOA00TBOA0B, 006ECneyYnBaloLWLmMX OTBOA, MOBEPXHOCTHbIX WM TFPYHTOBLIX BOA OT 3€MJIAHOTO MNOJIOTHA,
COOPYXKEHUI UHKEHEPHOM 3aWMTbl 3eMISHOTO NOJIOTHA OT NPUPOAHBIX reodmUsnyeckmx npoueccos (c
ydyeTom TpeboBaHuit CHuM 2.01.15-90) 1M cneumnanbHbIX MEPONPUATUIN MO NOBbIWEHUIO YCTOMUYNBOCTU
OCHOBaHMA 3eMIAHOrO NOJIOTHA.

2. HOPMATUBHbIE CCbIJIKK

MNepeyeHb HOPMATUBHbBIX AOKYMEHTOB, Ha KOTOpble AaHbl ccbinkn B CBOAE npaBwun, NpuBeaeH B
Mpwunoxkenun C.

3. OBLWME NOJTOXKEHNA

3.1. 3emnsHOe MONOTHO c/eayeT MNPOEKTUPOBaTb Ha OCHOBE MaTepuasoB WHMKEHEPHO-
reofe3anyeckux, WHXKEHEePHO-Te0N0TNYECKUX, WNHYXEHEePHO-TUAPOMETEOPOIOTNYECKHX,
rMOPOreoNorMyecknx U rnaposIorMyeckmx WU3biCKaHWin. Mpu HeobXoaMMOCTU, B C/IOXKHbLIX YCI0BUSX,
cnefyeT BbIMOHATb FEOKPUOIOTMYECKUE, NHIKEHEPHO-CENCMOJIOTMYECKME U ApYyrMe BUAbl U3bICKAHWIA, a
TaK)Ke HaTypHble onpegenieHns gepopmaTUBHBIX U NMPOYHOCTHbLIX CBOMCTB FPYHTOB OCHOBaHMUS.

Mpu NpoeKTUpoBaHMM HeobxoanuMo obecneynBaTb 3aaHHbIN YPOBEHb HAZEKHOCTU MO MPOYHOCTH,
CTabUNBHOCTM W YCTOMYMBOCTM 3EMJIAHOTO MOJIOTHA MNPW  MUHMMANbHbLIX 3aTpaTax, a TaKXke
MaKCMMasIbHOM COXPaHEHMU LieHHbIX 3eMe/lb, HAMMEHbLLEM yLiepbe NpupoaHoii cpege.

Heobxogumbie COOPYKEHMA W YCTPOWUCTBA WMHMKEHEPHOW 3alMTbl (CHEro- M NecKkosawMTHbIE,
NpPoTUBOO6BaNbHbIE, NPOTUBOHANEAHbIE, MPOTUBONABUHHbIE, NMPOTUBOCE/IEBbIE, OXPAHHbIE IECOMONOCHI
W Ap.) MOTyT pacrnosiaraTbCA Kak B MOJIOCE OTBOAA KENEe3HOM [0poru, Tak W 33 ee npeaenamu B
CneLmanbHO BblAENEeHHbIX OXPAaHHbIX 30HaX MO COF1AaCOBAHUIO C MECTHbIMWM OpraHaMm UCMONHUTENbHOM
BNACTU U BNafeNbLaMn 3eMesb.

3.2. Mpy1 NPOEKTUPOBAHUM 3EMASHOTO NOJIOTHA AO0KHbI ObITb NPUHATHI KOMMJIEKCHbIE PELLEeHNA NO
BbIOOPY W Ha3HaYeHUo:

KOHCTPYKLUMU 3EM/IAHOTO MNOJIOTHA B 3aBMCMMOCTM OT KaTEropumn »KenesHoO0POMKHOW SIMHUW,
WNHXXEHEPHO-TEO/IOTUYECKMX W MPUPOAHbIX YC/NOBUA C Y4eTOM [Ae/leHUs TEeppuTOpPUM CTpaHbl Ha
KAumaTuyeckme 3oHbl (CHuM 2.01.01-82), a Tak:ke cnocobos npoussoacTsa paborT;

rPYHTa O1A HacbiNei ¢ y4eToM BMAA W COCTOAHUA TPYHTOB OCHOBAHMSA, BbICOTbl MPOEKTUPYEMO
HacbINKM, a TakKe pa3BefaHHbIX 3aMacoB MPYHTOB, AA/NbHOCTM UX BO3KMU, Ha/MUYMA NOBAN30CTU OTXOLOB
NPOMbILWIEHHOIO NPOU3BOACTBA, MPUTOAHbIX 418 COOPYKEHUA 3EMIAHOTO NOJIOTHA;

BMAA M KOHCTPYKUMM BOAOOTBOAHbIX YCTPOMCTB COOTBETCTBEHHO PACYETHbIM pacxodam
NOBEPXHOCTHOIO CTOKa M r’MAPOreo/IorMYeckum yCa0BUAM;

TUNA YKPENIEeHNs OTKOCOB 3eMJIAHOIO NOI0THA M BOAOOTBOAOB C Y4ETOM MECTHbIX YC/IOBUIA;

KOMIMJIEKCA YCTPOICTB M MeponpuAaTUiA NO 3awmTe NyTM OT BPEAHOro BO3AEWNCTBUA MPUPOLHbLIX
¢daKTopos.

3.3. MNpKu NPOEKTUPOBAHMUMN 3eMNAHOrO NOMOTHA CAeAyeT MPUHMMATb Harpysky OT NOABUMKHOIO
COCTaBa WM BEPXHEro CTPOEHUA MYTW C y4eTOM MepPCneKTUBHbIX YCAOBWI 3KcnayaTauuu goporu. B
HeobXoAMMbIX CAy4anx cneayeT NPOBEPATb YCTOMYMBOCTb OTKOCOB, MPOYHOCTb OCHOBHOWM MOLWAAKM U
OCHOBaHMA Hacbine, wx AedOpPMaTUBHOCTb B YaCTU HEMpPEBbIWEHMA AOMYCTUMbIX 3HAYeHWU
aebopmaumii paBHOMEPHOrO MOPO3HOTO My4eHWAa M 06paTUMbIX (YNPYyrMx) M OCTaTOYHbIX OCAAOK
OCHOBaHMW HacbInen.

3.4. Ona obecneyeHUA HALEKHOCTU KOHCTPYKLMIA 3eMAAHOrO MOAIOTHA M pacwmpeHua coepbl
NPUMEHEHMA MECTHbIX FPYHTOB cneayeT npeasycMaTpuBaTh:

YNNOTHEHWE A0 HOPMMUPYEeMOM NAOTHOCTM TPyHTa B HACbINAX, B HEOOXOAMMbBIX CAy4asx nog,
OCHOBHOM N/IOLLLAAKOM B BbIEMKAX U Ha HY/IEBbIX MECTaXx;

YCTPOWCTBO 3aLUUTHOIO CNOA U3 APEHUPYIOLWMX FPYHTOB Nnog, 6annacTHoOM NpusmMon;

NpUMeHeHWe TeOTEKCTU/IbHBIX MaTepuanoB (Ha OCHOBHOM MJOLWAAKe Mo 3aWUTHbIM CN0EM, B
KOHCTPYKLMAX YKPEneHUss OTKOCOB, a TaK)Ke Ha C1abblX OCHOBAHMUAX);

NCMNO/Ib30BaHUE TEMIOU30NALUMOHHbIX MaTepPMaNoB ANa NPeAoTBPaLLEHNA MOPO3HbIX AedopmaLmii
(neHonnacTol, Wnaku, Topd);

HaZeXHoe obecneyeHne 0TBOAA MOBEPXHOCTHbIX U MOA3EMHbIX BOA, OT 3eM/ISIHOTO MOJI0THA (B TOM



yncne C NpUMeHeHMeM ApeHarke MeaKoro 3a/10XeHnA, BOA0OTBOAHbIX NOTKOB);

NPpUMEHEHME UHXKeHepPHbIX CnocoboB 3aluTbl OTKOCOB HacbiMel (nas)Hble OTKOChbl, 06Ces,
»enesobeToHHble YKpPenneHns, XMMNYecKkoe 3akpenieHne NoBEepXHOCTHOTO C/0A FPyHTa) U CKanbHbIX
BbleMoK (NHeBMOHabpbI3r 6eToHa, 04eBaloLLMe CTEHbI, aHKePHble KpenieHus u ap.);

06CbINKY OTKOCOB HaCbIMel 1 BblIEMOK KPYNHOOB6/10MOYHbIM U CKalbHbIM FPYHTOM.

3.5. B cBA3K C coBpeMeHHbiMK TpeboBaHUAMMK MO YBENUYEHUIO CKOPOCTEN ABUMEHUA Noe3nos U
YBE/IMYEHMIO Harpy3oKk Ha OCM MNOABWMMKHOrO COCTaBa HeobXoAMMO He TONbKO Y4uUTbIBaTb
AedopMaLMOHHble MOKasaTeNn KOHCTPYKUMIA 3eMAAHOro MOAOTHa, HO W NPOM3BOAMTb MNPOBEPKK
MPOYHOCTN OCHOBaHWA Nof 6aniacTHbIM CI0EM Ha BUBPOYCTOMYMBOCTb MPU MPUHUMAEMbIX CKOPOCTAX
OBVXEHNA Noe3nos.

4. TPYHTbI 414 3EMIAHOTO NO/TIOTHA
Knaccuoumkauma rpyHToB

4.1. T'pyHTbl B cooTBeTcTBMKU € TOCT 25100 nogpasaenatoTca Ha 4 Knacca: CKanbHble, AUCAEPCHDbIE,
Mep3/ble U TeEXHOTeHHbIe.

4.2. MNpUMEHUTENbHO K YCNIOBUAM MPOEKTUPOBAHMUA 3EMIAHOr0 MNONOTHA CKajibHble TPYHTHI
noAapasfensAloTcs Ha 3aseratoliMe B eCTECTBEHHbIX YCNOBMAX B BWAE MACCMBOB (B BbIEMKAX) M
pa3gpobieHHble, MOAYYEeHHbIE MOCPEACTBOM PA3PYLUEHUA CKaNbHbIX MAacCUBOB (419 Hacbinel).

CKanbHble rpyHTbl XapaKTepU3yoTcA NOKasaTenamMmn NPOYHOCTU U BbIBETPUBAEMOCTU BO BPEMEHMU;
B MacCMBax, Kpome TOro, - Ha/Jn4yMem TPEeLWUH, UX COCTOAHMEM, OpPUEHTauMen B MNPOCTPAHCTBE,
6104HOCTBIO M Ap.

Mo cTeneHn yCTOMYMBOCTU K BbIBETPUBAHUIO BO BPEMEHM MOL BO3AEACTBUEM NPUPOAHBIX GAKTOPOB
CKafbHble  TPYHTbl  MOApasAenAlTca Ha  cnaboBbiBeTpMBalOWMECs,  BbiBETPUBAtOWMEcA WU
nerxkosbiBeTpusatowmeca (Mpunoxerue A).

CnocobHOCTb K BbLIBETPUBAHWUIO ONPEAENsAeTCs JIMTONOrMYECKMM COCTaBOM, NabopaTopHbIMU
ncnblTaHMAMKM 06pasLOB NPM MHOTOKPATHOM YBAAXKHEHWWN-BbICYLLIMBAHMW, @ B CEBEPHOMN KAMMATUYECKOM
30HE - [O0MNOJIHUTENbHO 3aMOpa*KMBaHUEM-OTTaUBAHWEM, C YYETOM pe3ynbTaToB HabnoaeHui 3a
NPUPOAHLIMN OOHAXKEHMAMM U TPYHTOBBIMW COOPYKEHUAMM B @aHANOTMYHbBIX YCIOBUSX.

4.3. Mo BOAONPOHULLAEMOCTM FPYHTbI, UCMOb3YEMbIE A1 COOPYKEHUA HACbINEN, Pa3aeNATCA Ha
APeHupyloLLne n HeagpeHupyowme.

K apeHupylowmm cnegyet OTHOCUTb FPYHTbl, MMEOWME MPU MaKCMMAAbHOM MJOTHOCTU NpwU
cTaHgapTHOM ynaoTHeHun no FOCT 22733 KoadduumeHT punbtpaumm He meHee 0,5 m/cyT 1 coaepskaHue
meHee 10% yactul, no macce paamepom meHee 0,1 mm.

OueHKa BOAONPOHULLQEMOCTM TPYHTOB BO3MOXHA NO NOKa3aTeNAaAM rpaHy/IOMeTpMYecKoro cocrasa.

K apenupytowmm rpyHtam (K, = 0,5 m/cyT) OTHOCATCA KpPYNMHOOGNOMOYHbIE TPYHTHI C MecyaHbIM

3anN0NHUTENIEM, NECKWU FPABENIUCTbIE, KPYMNHblE, CpeaHEN KPYMHOCTU, €CAM B MEPEYUCTEHHDBIX FPyHTax
copeprkaHue yactul pasmepom meHee 0,1 mm He npesbiwaeT 10% no macce. Mpu 6onbluem coaepxaHmm
B HWMX 4acTuy pasmepom MeHee 0,1 mm onpegeneHne KoadoduumeHTa OUAbTPaUUKM ABAAeTCA
o0bA3aTeIbHbIM.

MpWn TEXHUKO-3KOHOMUYECKOM 0DOCHOBaHMM C paspeLleHns 3aKasumKa AONYCKAeTCs NpUMMeHeHue
B KauecTBe APEHUPYIOLLEro rPyHTa MEeCcKOB MEesIKMX W MblieBaTblX, coAepKawmx bonee 10% uvactuy,
paszmepom meHee 0,1 mm, ecnun KosappuumeHT punbTpaumm ux He meHee 0,5 m/cyr.

Ona KpynHOOGAOMOUHbIX TPYHTOB C MecyaHbiM 3anosiHuTesnem KoapouumeHT dunbTpaumnm
YCTAHAB/IMBAETCA HAa OCHOBAHWUM UCMbITaHUA 3aNOAHUTENA.

4.4. YunTblBaA CNOXKHbIE U U3MEHAIOLWMECA BO BPpEMEHWN yCA0BUA PaboTbl rPYHTOB B KOHCTPYKLIUK
3eMNAHOr0 NOAOTHA, MUHUCTbIE TPYHTbI gononHutenbHo K TOCT 25100 noapasgenatoTca No creneHu
3aCO/IEHHOCTH, NPOCAA0YHOCTU, HabyXxaemMocCTh U NyYnHUCTocTU (MpunokeHue b), 4To cneayeT yunuTbiBaThb
nNpu NPOEKTUPOBAHMN 3EMNAHOIO NONOTHA.

[PYHTbI ANA Hacbinewn



4.5. TpyHTbI ANA Hacbinei cneayer NPMMEHATb C YYETOM UX CBOMCTB M COCTOSAHMA, 0OCOBEHHOCTEMN
NPMPOAHbIX YCAOBUIM B Mpegenax y4acTKa pasmelleHMs MPOEKTMPYEeMOro obbeKTa, a TaKKe MecTa
HaxoKAeHWs 3anacoB rpyHTa (Tabaunua 4.1).

Bun rpyHTa

OrpaHM4YeHusa IO
IPUMEHEHUIO

O6JjilacTh NPMMEHEHMSA

CkaJibHEIE CJIabO-—
BEIBETPMBAKIMECA U
BEIBE TPMBAKMMECS,
Hepas3MardaeMee,
KPYIIHOOOJIOMOUHEIE I
KPYIIHOOOJIOMOUHEIE C
IIeCYaHEM 3BaloJIHM-
TeJjieM, [eCKM
IOpeHupyomme,
MeTaJjulypIudecKkue
nJIa KM

Bes orpaHuueHusa

Bo Bcex ciyuasax, B TOM
4yciie OJis OTCHIIKM B
BOLYy B OTKPHTEE BOIOE-—
MEI

Meskme HeOpeHMpyllue
M NBJIeBATHE IIECKM,
cynecu JierKue

OrpaHMYeHMsa I10
MMHMMAaJIbHOMY
BOS3BHIIEHUIO OPOBKU
HaCBHIIEM Ha CHPEHEX U
MOKPBIX OCHOBAHMAX;
IO YCJIOBUAM OTCHIIKM
B BOLY,; IJS Cylnecemn
OTPaHUYEeHUs IO
BJIQXHOCTU

Bo Bcex ciayuasax, B TOM
yycJe Ha 60oJjioTax B
3arloJIHEHHEIE BOIOM
KOTJIOBAHEI. HpI/I OTCEHIIIKE
B OTKPBITEIE BOIOEMEL
TPebyonTCsa OOMNOJIHU—
TeJIbHBlE KOHCTPYKTMBHEBIE
U TEeXHOJIOTUUYEeCKUEe
pelueHnsa

T'IMHUCTEIE TPYHTH,
KPYIHOOOJIOMOYHEIE
TPYHTH C IJIMHMCTEIM
3aMO0JIHUTEJIEM,
JIETKOBLIBE TPMBAKLIIMEC S
pas3MaryaeMble
CKaJIbHEE I'PYHTH
VICKJIIOYEHMEM
[IEPEUMCIIEHHEIX HUXE)

(z3a

OrpaHM4YeHMsa IO MUHU—
MaJIbHOMY BO3BBIIEHMIO
OPOBOK HACHIIEM Ha
CHIPHIX ¥ MOKPBIX
OCHOBAHMAX M IO
BJIQXHOCTM TPYHTOB B
nepruon MNPOM3BOIACTBA
3eMJIAHEIX paboT, He
IOOMNYyCKAaKnTCAa B
OCHOBHYK IJIOWAIKYy

Bo Bcex cayuadax npm
BJIQXHOCTM, HE IIPEeBH—
mamue’ yCTaHOBJIEHHEE
HOPMEI; Ha CYXOM OCHO-
BaHMM - 0e3 orpaHude-
HMS BBICOTHl HaCHIIEM¥, Ha
CEIPOM M MOKPOM
OCHOBAHMAX — IOJIs
HACHIIIEN BEICOTOM He
MeHee YCTAaHOBJIEHHOMU

TJIMHUCTEHE TPYHTH C
W > 0,4, BHBeTpeJkble
L
CJIOOSHBEIE UM CJIOOMC—
THE CJIAHLE, pPasMO-—
KaeMble ¥ BHBETPEJHE
TaJIbKOBEE, XJIOPU-—
TOBBIE U TJIMHMCTEHIE
CJIAHIE, TEXHOTEHHEE
TPYHTH

TpebyeTCca MHIOUBU—
OyaJilbHOE IIPOEeKTU—
poraHMe. He
OONMYyCKAaKlnTCHa HOX
OCHOBHYI IJIOWAIKY,
IOJIS OTCHIIIKM Ha CHIPHE
M MOKpPBEIE OCHOBAHUA,
OJIA TIOOTOILJIAEMBIX
Hachlnen

JonyckawnTcsda OJiS OTCHII—
KM A0pa HAaCHNOM Ha Cy-—
XOM OCHOBAHUM

Tabnnua 4.1

JonycKkaeTca MCno/ib30BaTb MECTHbIE MPYHTbI, B TOM YMC/ie TEXHOFeHHble (0TXoAbl NPOU3BOACTBA):
MeTaNlypruyecKkue Waakm, 30/10W/1aKOBbIe CMECK, MaTeprasbl NOPOAHbLIX OTBANOB U Ap., MPUroAHbIe gNs
COOPYKEHMUSA 3EMIAHOTO MOJIOTHA.

Ona Hacbine BO BCEX YCnoBnAax MOXKHO MNPUMEHATL

FPYHTHI,

COCTOAHME KOTOpPbLIX nNoAa

BO3,CI,EVICTBMEM NPUPOAHbIX d)aKTOpOB NPaKTU4eCKN HE N3IMeHAETCA NN USMEHAETCA HE3HAYNUTE/IbHO U He
B/IMAET Ha NPOYHOCTb A YCTOVI‘-IMBOCTb 3eM/IAHOIO NOJZI0THaA.



4.6. TpyHTbl, COCTOAHME W CBOMCTBA KOTOPbIX CYLW,ECTBEHHO M3MEHAKTCA Noh BO34eNCTBMEM
npMpoaHbIX GaKTOPOB, AOMYCKAOTCA K MCNO/Ib30BAHMUIO B KaYeCcTBE MaTepuana Ana HacbiNen ¢ yyeTom
orpaHuyeHui (Tabnunua 4.1).

Bo3MOMKHOCTb U LLenecoobpasHOCTb MPUMEHEHUS TaKMUX TPYHTOB YCTaHAB/IMBAIOT B 3aBUCUMOCTU OT
MECTHbIX YC/NIOBMA W TEXHUKO-IKOHOMWYECKMX coobpakeHuit ¢ yyeTom 06OCHOBaAHHOro Bblbopa
KOHCTPYKLMIA Hacbinen, a Tak¥e cnocobos 3alimMTbl 3eMIAHOIO NONOTHA OT PaspyLUatoLWero AencTema
NPUPoAHbIX GaKTOPOB.

4.7. Tpn NPUMEHEHUN TEXHOFEHHbIX TFPYHTOB B MNPOEKTAaX AO/KHbI MNPeaycMaTpPMBaATbCA
MmeponpuaTns no obecneyeHnto ctabmabHOCTM OCHOBHOM NOLWAAKM M MO 3alLMTe OTKOCOB OT BETPOBOA
M BOAHOW 3p03UMN.

4.8. He gonycKaeTtcs NpMMEHsTb 415 HAcbiNen cnegyowme rpyHTbl:

FIMHUCTbIE C BNAXKHOCTbIO, NpeBblllakoLLeit gonyctumyto (n. 4.19);

TIMHUCTbIE N3ObITOYHO 3aCO/IEHHbIE U CU/IbHOHabyxatolue, }KupHble rnHbl (MpunoxeHue b);

Topd, un, men, 3aToppoBaHHbIE FPYHTDLI, coaepKawme bonee 15% opraHMYecKMX BELLLECTB;

rPyHTbl 3aTOopdoBaHHbIe (coaeprKalime opraHuMYyeckue Belectsa B Konudyectse 10 - 15%) - ana
BEPXHEro TPEXMETPOBOro C/10A HacbInew;

FPYHTbI C MPUMECHIO OPraHNYecKuxX BelLecTs (B Konnyectse 3 - 10%) ana BepxXHEro MeTpoBOro /o
HacbInNK (NoJ OCHOBHOM NAOWAAKON);

TPYHTbI, coAep’Kalme rUNc B KoaudecTse, npesblwamowem 30% - Ana Hacbine Ha CyXxom
OoCHOBaHMK, 20% - ANA HacbINeNn Ha MOKPOM OCHOBaHUK, 5% - ANA NOATONNAEMbIX HACcbIMNeN.

MepeyncneHHble rPYHTbl Pa3peLlaeTca UCNoNb30BaTbh B UCKAKOUYMTENBHBIX caydYasax ana gopor IV
KaTeropum npu COOTBETCTBYIOWEM TEXHUKO-IKOHOMMUYECKOM O060CHOBaHUMM Mpu 06s3aTeNlbHOM
OCyLLEeCTB/IEHMM Mep, obecneynBaroLnx Tpebyemyto YyCTOMYMBOCTb 3€MAAHOTO NOMOTHA.

4.9. Ina HUKHEW YacTy NOCTOAHHO MNOATOMNEHHbIX HAacbINel, NPy COOPYXKEHUM KOTopbIX TpebyeTca
OTCbIMKa TrpyHTa B BOAY, PEKOMEHAYEeTcs MPUMEHATb CKa/sibHble (cnaboBbiBeTpuBatoWMecs W
BblBETPMBAIOLLMECA HepasmsArdyaemble), KpynHOOO/JIOMOYHbIE TPYHTbl (B TOM 4YMCAE C MNecyaHbIm
3ano/IHUTeNIeM), MECKU TPaBeNUCTbIe, KPYMHble, CPeAHEN KPynHOCTU. JOnycKaroTca TaKkKe MenKue U
MblfieBaTble MECKM M Cynecu JIerkne npu ycnoBUM OrPaHMYEHUI MO KPYTM3HE OTKOCOB W TEXHO/0MMU
npounssoactsa paboT. Mpn 3TOM OTMETKA Bepxa OTCbIMKM YKa3aHHbIX FPYHTOB HA3HAYaeTCs C YYETOM
BbICOTbI KaNUANAPHOrO NOAHATUS.

Ons nepuoamyeckn NoaTonasemMbiX Hacbinen, Npu OTCbINKe MX Ha HEe3aTOMJIeHHOe OCHOBaHMe,
HUXKHIOK NOATON/IAEMYHO YaCTb HACbINKM CaeayeT OTCbINATb U3 APEHUPYHOLLNX TPYHTOB UM MECYAHUCTbIX
cynecen.

4.10. Ona Hacbinei, BO3BOAMMbBIX CPeACTBAMM TMAPOMEXAHU3ALMN, PEKOMEHAYETCA UCMO/1b30BaTb
rPaBMMHO-TaIEYHMKOBbIE, MECYaAHO-TPABEIUCTbIE U MecyaHble TPYHTbl. BO3MOMKHOCTb NpPUMMEHEHUS
MblAEBaTbIX MECKOB, a TaKXKe cynecei onpeaenaeTca NPOEKTOM C y4eToM 0boralleHua cocTaBa rpyHTOB
npu UX HambiBe, NPU 3TOM B Te/sie BO3BOAMMOMN HaCbINM COAEpPKaHWe YacTul, pasmepom meHee 0,1 mm
O0/MKHO BbITb He 6bonee 15% no macce.

Hopmbl YN/IOTHEHUA TPYHTOB 3€MNAHOIO NOJIOTHA

4.11. B npoekTax HeobxoAMMO npeaycmaTpuBaTb YMNJAOTHEHME FPYHTOB MNPU COOPYMKEHUM
3eM/IAHOrO MO/I0THA:

[ONA Hacbinew - U3 BceX BUAOB FPYHTOB, 3a UCKoYeHMeM cnaboBbIBETPUBAIOLNXCA, Ha AOPOrax BCex
KaTeropwui;

B OCHOBaHMAX Hacbinel BbicoToi A0 0,5 M 1 NoA OCHOBHOM NAOLWLAAKOM B BbleMKax U "HyneBbIX
mecTax", B Tex Ccay4yanx, Koraa ecTecTBeHHaa MAOTHOCTb FPYHTOB HUXKe HopmMupyemoWn - Ha goporax |l
KaTeropuu v Bbille,

4.12. Tpebyemyto B 3eMIISSHOM MOJIOTHE ANA NecYaHbIX U FMUHUCTbIX FPYHTOB NJIOTHOCTb CYXOro

H
rpyHTa O, cneayet onpenenatb no popmyne

p;[ = Kpdmax' (1)



rae ,Odmax - MaKCMManbHaA MNNOTHOCTb CyXOro TrpyHTa, I'/CM3, onpegenaemaa no metToay

CTaHpapTHoro ynaotHeHua (FTOCT 22733);

K - MMHMMaNbHbIN KO3UUMEHT YNAOTHEHMUA, MPUHUMaeMbll no Tabanue 4.5 CHulM 32-01-95.

Mpu 3TOM Heobxo4MMO MPOBEPATH MPUrOAHOCTb FPYHTA Kapbepa (pesepBa) Mo yc/oBUAM €ro
B/1a*KHOCTU (B COOTBETCTBUM C YKasaHusamM n. 4.19).

4.13. YMeHblUeHMe Npu NPOEKTUPOBaAHUN KO3PdMUMEHTa YNAOTHEHNA NO CPAaBHEHMIO C HOPMaMU,
npueseaeHHbiMn B Tabauue 4.5 CHull 32-01-95, gonyckaeTca B MCKAKUUTENbHbIX Caydasax npu
HEBO3MOMKHOCTU WU/IM SIKOHOMUYECKOW HeLLenecoobpasHOCTM ero ocTuXKeHus (Npu HaAuYuu rpyHTOB
MOBbILWEHHOM BNAXHOCTU UM TPYHTOB MasIoN BIA*KHOCTM B 3aCyLU/IMBbIX 30HaX).

Mpu a3TOM cnepyer npeaycmaTpuBaTb B MPOEKTe  AOMOJNHUTENIbHble  MeponpuaATUA,
obecneymBatolme obLLYO YCTOMYMBOCTb 3€MIAHOMO MOJIOTHA M MPOYHOCTb €r0 OCHOBHOM MJOLLAAKK
(ynonokeHHble 0TKOCbI, NecyaHble NOAYLIKKU, HepMbl, MPOCAONKN re0TEKCTUIbHBIX MaTepPUaNoB, 3aMac Ha
ocagky v ap.).

4.14. YnnoTHeHWe OTCbINAeMblX B HACbIMW CKAJIbHbIX TPYHTOB M3 C/1abOBbIBETPUBAIOLLMXCS,
BbIBETPUBAIOLLMXCA, JIEFKOBbIBETPMBAIOLLMXCA NOPOS, (21€BPOAUTOB, aprMANUTOB, Meprenen, rMUHUCTbIX
CNaHLEB M Ap.), @ TAaKXKe NecyaHbIX U FIMHUCTbIX TPYHTOB obecneynBaeTcs cobatoaeHNEM YCTaHOBAEHHOW
TEXHONOTMU NPOU3BOACTBA pPaboT (3a4aHHOWM TOALWMHOM YMNAOTHAEMOro C/0A, 4YWUCNA MPOXOLOB
YINOTHAIOLWMX MALIWH U MEXaHU3MOB) U KOPPEKTUPOBKM €€ Ha OCHOBAHUW NpeABapUTENbHOMO NPO6HOro
ynnoTHeHusa [1].

4.15. ina Hacbinei, BO3BOAMMbIX U3 FIMHUCTbIX TPYHTOB U NECKOB C KO3PPULMEHTOM YNAOTHEHUSA
K <0,95, Hacbineit, coopyxaembix CMOCOBOM MMAPOMEXaHMU3ALMM, @ TaKKe W3 CKaNbHbIX W

KPYNHOOB/I0MOUHbIX FPYHTOB, C/lefyeT NpeAycMaTpUBaTb 3anac Ha OCaAKy 3a CYET YNIOTHEHUA FPYHTOB
Tesa HacbInu No Hopmam Tabanubl 4.2.

Tabnnua 4.2

Q

XapaKTepMCTVIKa I'PYHTOB U YCJIOBMA BO3IBEHEHNMA 3anac, % HpOGKTHOT;I
HaCHIIeN BEICOTEI HAaCEIIIM

[lecky M TUIMHUCTBIE TPYHTH, OTCHIIAEMEIE C
KO20OMUIMEHTOM YINJIOTHEHMUSA:

K=20,95 0

K = 0,90 1 -
I'NMMHMCTEIE TPYHTH [OBHIIEHHOM BJIAXHOCTU 2
(0,25 <1 <= 0,5)

L

[lecky ¥ NecUaHO-I'paBeJIMCTHEE I'PYHTH, 0,75 - 1,5
yKJIaOBIBAeMEIE B HACHIIM CIOCOOOM T'MIOPOHAMEIBA
JlerkoBHBETPMBAIMECS M BHBETPUBAlUMECS 1 -3
pas3MsardaeMbele CKaJlbHBlE UM KPYIHOOOJIOMOUHBIE
TPYHTE

CkaJibHEIE CJIaDOBBIBETPUBAKNIMECH I'PYHTEHL 3

Bonblne 3HauYeHWA 3anaca OTHOCATCA K HacbINAM, BO3BOAMMbIM B KOPOTKME CPOKM (80 6 mecaLes)
N3 FPYHTOB C BNA*KHOCTbIO, 6M3KOM K NpegenbHo gonyctumoi (n. 4.19).

B cny4anx HEBO3MOMKHOCTM OTCbIMKKW HAcbINen ¢ NOJIHbIM 3aMacoOM Ha 0CaAKy Ha y4YacTKax, rae 3T1o
NPUBOAMT K NPEBbILEHNIO PYKOBOAALLErO YK/AOHa 6onee yem Ha 0,002 (Ha nogxopax K moctam v gp.),
cnepyet npeaycMaTpmBaTh YWMPEHME OCHOBHOM Niowaakm, obecneymBatoliee BO3MOKHOCTb NOABEMKM
NyTW 40 NPOEKTHbIX OTMETOK NOC/e 3aBepLUEHNA OCAAKM.

4.16. MNMpwn coopyKEHNM 3eMNAHOIO NOJIOTHA B 3UMHEe BpeMA 3anac Ha 0CagKy 3a CYeT YyN/J0THEHMA
rPYHTOB Te/a Hacbinen cneayeT NnpuHMMaTh no n. 15.6.

4.17. ®akTUYECKNM 06BEM rPyHTA, HEOHXOANMMOTO A/1A COOPYKEHMUSA HACbINEN, B TEX Cy4YaaX Koraa
Tpebyemas N/IOTHOCTb FPyHTa B Tefe Hacbinu 60Jiblue ecTecTBEHHOM MNAOTHOCTU FPYHTA B pesepse
(kapbepe), onpeaensertca no popmyne



H. H

roe V; - 06bem NPoeKTMPYyeMOoWt HacbIinK, m3;

K1 - KO3OPUUMNEHT OTHOCUTENBHOTO YMJIOTHEHUA TPYHTA B TEJIE€ HACbIMW, OMPEAENsieMbIN Mo

dopmyne

K = P

K. ,=V.K, ()

=—,06)

dp

H
rae Pyy M Py, - NNOTHOCTb CYXOrO TPyHTa, r/cM3, COOTBETCTBEHHO Tpebyemas B Hacbinu u
ecTecTBeHHas - B pesepBse (Kapbepe).

[Na OpMeHTMPOBOYHOrO NpeaBapuTeIbHOIO onpeaeneHns obbema rpyHTa B pesepeax (Kapbepax),
BbleMKax, He06X0AMMOro ANA BO3BeAEHMA Hacbinein ¢ Tpebyemoi NAOTHOCTbIO FPYHTOB, KO3GOULMEHT

OTHOCUTENIbHOIO YNJIOTHEHUA Kl , MOXeT 6bITb NMPUHAT NO Ta6nmu,e 4.3.

Tabnnua 4.3
3amaHHBN KooddmumeHT OTHOCUTEJILHOTO YIUJIOTHeHMs K , mjga
xkonbduLIMeHT 1
YIIJIOTHEHUSA TPYHTOB
Hacenm K
IIecku, cynecwu, CYTJIMHKM, TJIMHEL|JIECCH U JIECCO-—
[IbJIEeBa THE BUIOHEE I'PYHTH
CYTJIMHKM
1,0 1,10 1,05 1,3
0,95 1,05 1,00 1,15
0,90 1,00 0,95 1,10




Mpu BO3BEAEHMM HACLINU TMAPOMEXAaHU3NPOBAHHBIM CNOCO60M 06beM NOTPEBHOrO rpyHTa B Kapbepe c/iedyeT onpeaenaTb B COOTBETCTBMM C YKa3aHUAMM NO
NPOEKTUPOBAHMNIO TMAPOMEXaHM3NPOBaHHbIX paboT [24].

HopMbl BNaXKHOCTU TPYHTOB

4.18. BnaxHOCTb IMIMHUCTbIX rPYHTOB H606X0,CI,MMO Y4UTbIBATb NPU YCTAaHOBNEHNN K03¢¢VILI,MEHT3 YNAOTHEHUA N OUEHKU BO3SMOXHOCTU MCNONIb30BAHUA 3TUX
FTPYHTOB B 3€MJIAHOM MNMOJZIOTHE.

[ns Hacbinen cnegyet NPUMEHSTb FPYHTbI, UMEtoLWMe NPEUMYLLECTBEHHO ONTUMA/IbHYHO BAAXKHOCTb Wo n 6n3KKE K Hell.
YucneHHble 3HaYEHUA ONTMMaNbHOM BAaXHOCTM onpeaenatot no FOCT 22733.

4.19. Hanbonbliana AonNycTMMaa BAAXKHOCTb FPYHTa, NpM KOTOpoi obecneuynBaeTca HOpMUpyemas MNAOTHOCTb (cm. n. 4.12), ycTaHaBaMBaeTCcA NO KpWBOW
CTAHAAPTHOrO YNAOTHEHUSA. OPUEHTUPOBOYHO OHa MOMKET bbiTb onpeseneHa no rpaduKy Ha pucyHke 4.1,

Pq

1,90

1,80

1,70 e -

1,60

N,

1,50 i

MROTHOCTbL CYXOro rpyHTa, r/cm3

1,40

MY

/l

1,30 —

1,20 I~ ¥

0,12 0,14 0,16 0,18 0,20 0,22 0,24 0,26 0,28 0,30 032 0,34 0,36 0,38 0,40
BnaxHocTb B AONAX €AVHULLI



1 - rAnHbl; 2 - CyrAnHKK; 3 - cynecu; 4 - necku;
5 - yepHo3embl

PUCyHOK 4.1. 3aBMCMMOCTb BO3MOXKHOIO YNNOTHEHMA TPYHTa
OT ero ecTecTBeHHOM BNaXKHOCTU

I'Ipwmeanme. 3aBMcumocCTu pd = f(W) paccynTaHbl NpnN 3HAYEHUAX NNIOTHOCTU YaCTUL, TPYHTOB

P, PaBHbIx 2,74; 2,70; 2,68; 2,66; 2,60 r/cm3 cOOTBETCTBEHHO ANA [NMNHbI, CY[IMHKOB, Cynecei, NecKos,

FPYHTOB C NPMMECbIO OPraHNYeCcKMX BELLEeCTB (Y4epHO3eMOoB) (4R BCEX YKasaHHbIX TUMOB rPyHTOB Npu
copeprKaHun Bosayxa B nopax 5%, 4To obecneumBaeTca NPy NPaBUIbHOM COBNOAEHUU TEXHOOMMU
YNAOTHEHUA).

Ha yKasaHHOM rpachKe ana  nNATM  OCHOBHBbIX pa3HOBM,D,HOCTel7I FPyHTa nNpeacraBieHbl
TeopeTndyeckmne 3aBUCUMMOCTU, XapaKTepusyruime maKCMMa/ZibHO BO3MOXKHYIO MX YNIOTHAEMOCTb MNpU
pa3ﬂl/1‘-IHOl7I €CTecTBEHHOW BNAXKHOCTM.

4.20. TAWMHWCTbIE TPYHTbI, Haxoasawmecs B TyronnactuuHom coctoanmm (0,25 <7, <0,50),

NCNONb3YIOTCA AN1A COOPYKEHUSA 3eMIAHOINO NONOTHA NpuU cobnoaeHUU TPeboBaHNIN K KOHCTPYKUUAM,
M3n0XeHHbIM B Nn. 7.12 - 7.14, 10.5 - 10.7.

lpyHTbl, HaxogAwMmeca B MATKOMJACTUYHOM COCTOAHUMU (0,50 < IL <0,75), Aonyckaetcsa
MCNO/1b30BaTb INLLb MO UHANBUAYA/IbHBIM MPOEKTaM Ha OCHOBaHMM TEXHUKO-9KOHOMMNYECKUX PacyeToB.
4.21. MNpwn BNAXKHOCTM TMUHUCTBIX TPYHTOB, MENKUX U NblneBaTbix neckos meHee 0,75 - 0,80 WO nx

Heob6X04MMO YBAXKHATD.

B 3acywauBbix palioHax [0MXKHbl ObiTb NPeasycMOTPEHbI MEPONPUATUA MO BATOHAKOM/IEHMUIO
(cHerosageprkaHue) M NoyYEHMIO BOAbI 411 NOJIMBOB B MECTAX BbINOJHEHWUS 3eM/IAHBIX PaboT.

Mpwn onpeaeneHnn Koan4yecTsa BOAbl, MOTPEOHON ANA yBNAAXKHEHMA TPYHTA, CleAyeT yunTbiBaTb
KAMMaATUYECKME U NOroAHbIE YCI0BUA PAaNOHA CTPOUTENLCTBA U OPUEHTUPOBATLCA Ha obecnedyeHne npm
YNIOTHEHUM BNAXKHOCTU FPyHTa, cooTBeTcTBytowen 0,9 - 1,0 onTumanbHOM.

EcTecTBeHHble OCHOBaHMA

4.22. OUEHKY ecTecTBeHHbIX OCHOBAHMI MO YCNOBUAM MX YBAAXKHEHUA MpU BblbGOpe rPyHTOB AnA
HacbINei 1 NPOeKTMPOBAHUMN 3eM/IIHOTO NOJI0THA C1eAYeT BbINOHATL C yYyeTom Tabaunupl 4.4,

Tabnuua 4.4

Twun XapakTepmucTrKa OCHOBAaHUSA
OCHO-—
BaHUA

1. Cy- |YcyoBusa s NMOBEPXHOCTHOTO CTOKAa XOpolMe; TJIMHMCTHE
xoe TPYHTH Ha IJyiybmHe mo 1 M MMEKT BJIAXHOCTbL He OoJiee
W + 0,25 I , TpPyHTOBHE BOHH OTCYTCTBYT MM 3ajleTaloT

p p
Ha TJIyBuHe 0oJjlee 2 M OT IIOBEPXHOCTM 3EMIIMU

2. Cel- |YCnoBuMS IJid MOBEPXHOCTHOT'O CTOKA IIJIOXME; TPYHTH

poe BOINOHACHIIEHHEE I[eCUaHHe, IJIMHUCTHE,; IJIMHUCTEE I'PYHTH B
IPeIMOPO3HEM IIepMOI MMEWT BJIAXHOCTbL Ha INIyOMHe 1o 1 M OT
W + 0,25 I moW + 0,75 I , a ypOBeHb I'PYHTOBEIX BOI -—
p p p p

Ha TUyOmHe OoJjiee 1 M OT MOBEPXHOCTMU 3EMJIM; IIPMU3HAKU
IIOBEPXHOCTHOTO 3a00JIauMBaHUSI




3. Mok- [[IOBEPXHOCTHBIM CTOK OTCYTCTBYEeT; I'PYHTH IJIMHUCTHE, TOPOH,
poe WJIEL, CalpOoIlejiM; ITJIMHMCTHE TI'PYHTH B [IPEeIMOPO3HHM IeprOI
VMMEKT BJIAXHOCTBL Ha IJyiybmHe mo 1 M, paBHyoo W + 0,75 I

P p
n 0oJjiee, a YPOBEHb I'PYHTOBEIX BOI — Ha TJIyOmHe 1o 1 wm;
VMMEKTCS BHXOIbB I'PYHTOBLHIX BOI Ha I[IOBEPXHOCTL 3eMIIM WJINU
OauTeslbHO cTosmme (Bojee 20 CyTOk) IIOBEPXHOCTHBEE BOIEH

4.23. B 3aBMCMMOCTU OT MPOYHOCTU FPYHTOB, UX BNAXKHOCTW, CTEMEHM OAHOPOLHOCTU, a TaKKe
3HAYEHUI PacyYeTHbIX Harpy3oK ecTecTBeHHble OCHOBaHMA HacbINel cneayeTt NogpasaenaTb Ha NPoYHble,
HeA0CTaTOYHO NPOoYHble U cnabble. MpU 3TOM AOMKHbI YYUTLIBATLCA BO3MOXKHbIE U3MEHEHWUSA CBOMCTB
rPYHTOB B YC/IOBUAX SKCNAyaTaLMK.

K  nNpoYyHbIM OTHOCATCA eCTecTBEHHble OCHOBaHMWA, MNpPeACTaB/eHHble  CKalbHbIMK U
KPYNHOO6/IOMOYHbIMM FPYHTaMKU (HE3aBUCMMO OT YCNIOBUI YBNAXKHEHMA), a TaKKe MaJIOBNaXKHbIMU U
BNAXKHbIMKU  MeCcKaMM U [JIMHUCTbIMKM  TPYHTamMM  TBEpAOA W  MONYTBEPAOA  KOHCUCTEHUMM
npenmyLecTseHHo cyxue (no Tabauue 4.4), npu KOTopbix He HabaoaaeTca AgedopmaLinii OCHOBaHMA Noj,
Harpy3sKoun, TpebyloLmnX OCyLLEeCTBAEHUA CNeUnanbHbIX MeponpUaTUii.

K HeaocTaToOYHO MPOYHbIM OTHOCATCA OCHOBaHMA NPEUMYLLECTBEHHO Cbipble (cornacHo Tabauue
4.4), cnoXeHHble HeOAHOPOAHbIMKN NEePeC/anBatoLLIMMMNCA MO MNPOTAKEHMIO TPYHTaMK, HU3KME HaCbIMW Ha
KOTOPbIX MOTYT UMETb HEPaBHOMEPHOE NyyYeHne 1 HebonbluMe 0cafiku1, YTO HEOBXOAMMO YYMUTLIBATL NPU
NPOEKTUPOBAHUM.

K cnabbim oTHOcATCA MOKpble (no Tabauue 4.4) ecTecTBEHHble OCHOBAHWSA, C/OMKEHHbIE
nepeyBnaxKHeHHbIMW FPYHTAMM, HACbINKW Ha KOTOPbIX MOTYT MMETb 0CaAKM 3HAYUTENbHbIE MO BEAUYNHE U
HepaBHOMEpPHblE BO BPEMEHW, a TaKMKe TepATb YCTOMYMBOCTb. [nA npeaoTBpalleHuns aedbopmaunit
Heob6xo4MMO NpeaycMaTpmMBaTh CNeLnasibHble KOHCTPYKTUBHbIE PeLUeHu .

5. OCHOBHbIE KOHCTPYKTUBHbLIE MAPAMETPbI 3EMJIAHOTO MOJIOTHA.
OYEPTAHWMA OCHOBHOW MIOWAAKM U LUMPUHA 3EMAAHOIO MOJIOTHA

Obuwue nonoxeHua

5.1. MNonepeyHoe o4yepTaHWE OCHOBHOM NNOWAAKN MPOEKTUPYEMOro OAHOMYTHOrO 3eM/ISIHOrO
NO/I0THA M3 HEeAPEHMPYHOLLUX FPYHTOB 63 YCTPOMCTBA 3aLMTHOIO CN0S, @ TAKXKE U3 MESIKUX U MNbl1eBaTbIX
MeckoB c/ieZlyeT Ha3HavyaTb B BUE Tpaneuuu WMpuHom nosepxy 2,3 m, Bbicotoi 0,15 M, U C OCHOBaHMEM,
PaBHbIM LUMPUHE 3eMJIAHOIO NOJIOTHA, @ NoMNepeYHoe oYepTaHNe Bepxa ABYXNMYTHOrO 3eM/IAHOIO NONOTHA
- B BUZe TpeyroabHuKa BbicoTon 0,2 M C OCHOBaHMEM, PaBHbIM LUMPUHE 3eMAAHOrO No0THa (PUCYHOK
5.1).
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a - 4NA OQHONYTHOro 3eMIAHOrO NOJIOTHA U3 HeApPeHUPYOLWMX
rPyHTOB 6€3 3alWMTHOro c101; 6 - TO XKe, U3 APEHUPYIOLLMNX
rPYHTOB; B - ANA ABYXMYTHOrO 3€M/IAHOrO NOJIOTHA
U3 HeAPEHUPYIOLWNX FPYHTOB; I - TO }Ke, U3 APEeHUPYHOLLNX
rPYHTOB; b - WMpMHA OCHOBHOM NNOLWAAKN 3eMAAHOIO NOIOTHA B
COOTBETCTBMMU C AaHHbIMK Tabanubl 4.1 CHul 32-01-95;

h - BennumnHa, pasHas 0,15 m, eciv 4PEHNPYIOLLNIN TPYHT
yposneTsopseT TpeboBaHnaM K 6annacTHOMy matepuany, natoc
pPa3HOCTb TONLWMH 6aNNacTHOro CNOA HA AAaHHOM YYaCTKE U Ha
CMEXHbIX C HUM Y4aCTKax U3 HepPeHUPYIOLLUX TPYHTOB

PucyHok 5.1. MonepeyHble ovepTaHUs OCHOBHOW MAOLWLAAKM
3eMNAHOro NONOTHA Ha NPAMbIX y4acCTKax NyTW Ha neperoHax

MpumeuyaHue. PUCYHKM 6 M T pacnpoCTPaHAIOTCA Ha MenKkue 6GapxaHHble Mecku B paioHax
3aCyLW/IMBOro KAMMaTa, B 3TUX caydaax h npuHumaetca pasHoli 0,15 m.

OCHOBHYIO naowagKky o4AHO- U ABYXNYTHOIoO 3eM/IAHOIO NOJIOTHaA U3 pa3ﬂ,p06]'IEHHbIX CKaNbHbIX



CNaboBbIBETPMBAIOLLMXCA TPYHTOB, KPYNMHOOBAOMOYHBIX C MecyaHbiM 3ano/IHUTENEM, APEHUPYHOLLUX
NecKkoB (KpOMe MEenNKMX WM NblieBaTblX) CAesyeT NPOEKTUPOBATb FOPU3OHTANbHOM, TaK e KaK U Bepx
3aLUMUTHOTO CN0SA, OTCbINAEMOrO U3 YKAa3aHHbIX FPYHTOB Moz 6annacTHoOM Npusmoit.

Mpu ncnonb3oBaHMM ANA 3aLWUTHOTO CNOA MEJIKUX U NblieBaTbiX NECKOB BEPX 3€MJIAHOIO NO0THA
cnefyeT NPOEKTUPOBATL B BUAE CIMBHOM NPMU3Mbl (AHANOFMYHO BEPXY 3€MASHOIO NOAOTHA M3 FUHUCTBIX
rpyHTOB). KOHCTPYKLUMIO 3aLUMUTHOIO CNOA M3 YKa3aHHbIX FPYHTOB, BOSMOXHOCTb U LienecoobpasHoCTb X
NPUMeEHEHMA YCTaHaB/IMBAIOT HA OCHOBAHMM PACYEeTOoB.

5.2. WWnpuHy 3emMnaHOro nosioTHa nosepxy (OCHOBHOM N/AOWAAKM) HOBbIX XENe3HbIX AOPOr Ha
NPAMbIX y4aCTKaxX NyTW B Npeaesiax NeperoHoB ciesyeT NPUHMMATL MO HOPpMaMm, MPUBEAEHHbIM B Tabanue
4.1 CHu 32-01-95.

5.3. Boiemku rnybuHon 6onee 6 M, pacnosiaraemble B CKaJibHbIX FPYHTAX, @ TAKXKe pacnosiaraemole
Ha KPYTbIX KOCOropax M Ha NPUXMMaX PeKk, He3aBUCUMO OT BbICOTbl OTKOCOB Ha AMHUAX || KaTeropum u
BblLle cneAyeT NPOEKTUPOBATb NOA ABa NyTU.

WnpuHy 3eMNAHOrO MNOAIOTHA MHOTOMYTHbLIX YEeNe3HbIX AOPOr cneayeT HasHayaTb C YYETOM
YWWPEHHOTO PAcCTOAHUA MeXAY OCAMM BTOPOro U TpeTbero (4eTeepToro) nyTei. Mpun cooTBETCTBYIOLLEM
TEXHUKO-9KOHOMMYECKOM 0DOCHOBAHMM TPETUIN U YeTBEPTbIMA NYyTU AOMYCKAaeTCcA NPOeKTUPOoBaTb M Ha
pa3zenbHOM 3eMIAHOM NONOTHE.

5.4. WUMpWHY 3eMNsiHOro NOJIOTHA Hacbinel, BO3BOAMMbIX Ha cnabblix OCHOBaHMAX, M Hacbinew,
BO3BOAMMbIX C 3aMacomM Ha OCafgKy, cieAyeT YyCTaHaBAMBATb C pacyeTom obecnedyeHus Tpebyembix
cornacHo Tabauue 4.1 CHuM 32-01-95 pasamepoB nocae NoAHOM 0CafKMU.

Ha yyacTke ¢ BeUHOMEP3bIMU TPYHTAMM HEOBXOAMMO NPeaycMaTPUBATb YWUPEHUE 3eMISHOro
MO/MIOTHA C YYETOM €ro ocafiku 3a CHEeT BO3MOXKHOIO OTTanBaHMA U YNJIOTHEHUA BEYHOMEP3/bIX FPYHTOB
OCHOBaHMA WUAW NOA3EMHOr0 /bfa; 3Ha4YeHUA OCaZOK M pa3mepbl YLWUPEHUA clefyeT yCcTaHaB/AUBATb
pacyeTamu.

3aWmMTHbIN chol

5.5. [1na 3emnAHOro nNOA0OTHA W3 FMHUCTbIX FTPYHTOB BCEX BMAOB C BJIAYKHOCTbIO HA rpaHuue
TeKkyyectum WL > 0,23, Kpome cynecei, CoaeprKallmx necyaHble Yyactuubl pasmepom oT 2 ao 0,05 mm B

Konmuectee 6onee 50% no macce, cnegyeT NpeaycmMaTpMBaTh YCUIEHUE KOHCTPYKLUMW B 30HE OCHOBHOW
NAOWAAKN: YCTPOMCTBO Nog, 6annacTHOM NpM3MOM 3aLMTHOTO C10A U3 APEHUPYIOWErO rPyHTa UAK U3
APEHUPYIOLLEro TPyHTa B KOMOWHAUMKM C FeoTEKCTUNbHbIMW MaTepuanamu. 3alWuTHbLIA CAok K3
APEHUPYIOLLEro rPyHTa (C reoTeKCTUbHbIMU MaTepuanamm nam 6es HUxX) cnepyert NPUMEHATb TaKkKe Npu

MCMONB30BaHMMU FIMHUCTBIX FPYHTOB BCEX Pa3HOBMAHOCTEN NpW NOBbIWeHHONW BnaxHocTu (1, > 0,25).

5.6. [na ycTpoMcTBa 3aWMTHOTO CNOA  cAedyeT MNPUMEHATb  APEHUPYIOWME  TPYHTbI:
KpynHoobsomouHble (c ¢pakumamm He 6onee 0,2 M) C necyaHbIM 3anosHUTENEM, Neckn (3a
UCKNIOYEHNEM MEJIKUX MblAeBaTbIX).

MpMMeHeHMe HegpPEHUPYIOWMX MENKUX U NblNEBATbIX NMECKOB AOMYCKAETCA B MCKAOUYUTENbHBIX
cnyYyanx, 060CHOBAHHbIX TEXHUKO-3KOHOMMWYECKMMM pacyeTaMu Npu OTCYTCTBMM B 30HE CTPOMTENIbCTBA
TpebyemMbIX KOHAMUMOHHbLIX TFPYHTOB. [pU 3TOM KOHCTPYKLMIO 3alMTHOTO C/0S U €ro TOALMHY
YCTaHaBANBAOT UHANBUAYAIbHBIM MPOEKTOM.

MOBEPXHOCTb FIMHUCTOFO FPYHTA B OCHOBAHUWM 3alLMTHOrO C/I0S Ha HOBbLIX JIMHWUAX cleayeT
NNIaHMPOBATbL C ABYCTOPOHHUM YyKA0HOM 0,04 OT OCM NO/IOTHA B CTOPOHY OTKOCOB.

Bepx 3alLMTHOIO CNOA NAAHUPYETCA B COOTBETCTBUM C TpeboBaHUAMM M. 3.1: rOPM30OHTANIbHO - NpU
APEHUPYIOWNX TPYHTaX, B BUAE CAMBHOM NPU3MbI - MPU NECKaX MEIKMX U NblaeBaTbiX (PUCYHOK 5.2).
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a, 6, B - HACbINWU 1 BbIEMKM C 3aLLUTHbIM COEM U3
APEHNPYIOLWMX NecyaHO-rPaBUAHbIX FPYHTOB; T, 4, € - TO Xe, C
3aWMTHbIM C/IOEM U3 MEJIKMX U MblJIeBaTbIX NECKOB;

1 - 6annact webeHouHbI’; 2 - 6annacT necyaHo-rpaBUNHbIN;
3 - 3aWMTHbIN CNOW; 4 - TNUHUCTBIN TPYHT

PucyHOK 5.2. 3emnsiHoe NONIOTHO M3 FMHUCTBIX TPYHTOB,

xapaktepusyembix W, > 0,23 c sawmtHbim cnoem

5.7. TonwmMHa 3awWwuTHOro cfoA noa 6annacTHOM NPU3MON ycTaHaBAMBAeTCA Ha OCHOBaHWUU
pacyeToB B 3aBMCMMOCTM OT BMAA FPyHTa 3eM/IAHOMO NMOJIOTHA M ero COCTOSIHUA, KaTeropmn »KenesHoi
A0POrv U C y4eTOM BUAA MPYHTA 3aLLMTHOTO CN0A, IYyBUHbI NPOMEP3aHNA FPYHTOB.

PacueTbl No onpeaeneHuio TONLLMHbI 3aLLMTHOrO C/105 BbINOHAIOT UCXOAA U3 ABYX YC/IOBUNA:

obecneyeHns 3agaHHOMW MPOYHOCTM OCHOBHOM MAOWAAKM, WCKIOYalOWeN nosABieHue
Aedbopmaumin nod Bo3agencTBMEM NOE3AHOM HarpysKu Bbille AOMYCTUMbIX 3HAYEHUI;

orpaHuyeHua aedpopmaumini NyTM Noja BO3AENCTBMEM MOPO3HOTO My4YeHUs MAM HabyxaHus

cunbHoHabyxatowwx rpyHtos (npu W, >0,40).

ToNWMHY 3aLUTHOTO CNOA cefyeT HazHa4YaTb MO HO/bLEMY U3 NONYYEHHbIX PACYETOM 3HAYEHUN,
HO He meHee 0,8 m 4nA cyrnMHKoB 1 rnuH, 0,5 - ana cynecen.

MeToaMKn pacyeToB NpeacTaB/ieHbl B TEXHUYECKMX YKa3aHUAX U pekomeHgaumax [10 - 12], 8 BCH
61-89 n B NpunoxeHun B.

5.8. Ha yyacTkax NpMMbIKaHMA 3aLUUTHBIX C/I0EB K 3eMAAHOMY MOJIOTHY M3 CKaNbHbIX U APYrnx
OPEHUPYIOLWLNX FTPYHTOB, @ TaKMKe K UCKYCCTBEHHbIM COOPYXKEHUAM ONA UCKIOYEHUA HEPABHOMEPHOCTHU
MOPO3HOro Ny4YeHUs cnegyeT NpeaycMaTpmBaTb CONPAXKEHUA, KOTopble A0XKHbl 06ecneymBaTb NAABHbIN
nepexoz B NpoA0/IbHOM HanpaBeHUWN, COOTBETCTBYIOLLMA HOPMAM TEKYLLETO COAEPMKAHMA NYTH.

5.9. B npepenax pasaensHbiX MYHKTOB Ha F/1aBHbIX, MPUEMOOTNPABOYHbIX U NOATOPOYHbIX NYTAX U
Ha CTPEeNOYHbIX YAMLLAX 3aWMUTHBIA CIOM B Cly4ae ero HeobxoAMMOCTU YCTPaMBaETCA U3 APEHUPYIOLLErO
rPpyHTa c 06A3aTeNbHON YKNAAKOW TeOTEKCTU/IbHbIX MATepManoB, MPM 3TOM KOHCTPYKLMA Bepxa
3eMNAHOro NONOTHA NPOEKTUPYETCA UHAMBUAYANBHO.

BbicoTa Hacbinen, I'/'Iy6MHa BbIEMOK U KPYTU3HaA UX OTKOCOB

5.10. MaKcumanbHble 3Ha4YeHWs BbICOTbl HAcbiNel W FNyOUHbI BbIEMOK OMpenensatoT TEXHUKO-
SKOHOMMYECKMMM pacyeTamu Npu MPOEKTUPOBAHUM NPOAOALHOIO npoduna ¢ ydyetom obecnevyeHus
HauNy4yLlWMX YCNOBUA OXPaHbl OKpyKawowein cpeapl. [pM 3TOM B KayecTBe CPaBHMBAEMbIX PELUEHW
NPUHUMAIOT: ANA HacbInew - BUagyK (3cTakaaa), a A1a BbIEMOK - TOHHEb.

5.11. MMHMMaNbHYIO BbICOTY HacbiNel cnefyeT Ha3dHavyaTb C y4ETOM YC/IOBUIA NpeaoTBpaLLeHMUA
3aHOCMMOCTU CHEFOM M NEeCKOM, Ny4YnHoobpasoBaHuA, obecneyeHna NPOYHOCTM OCHOBHOWM NAOLLAAKN HA
YYaCTKaAX CbIPbIX U MOKPbIX OCHOBAaHMM, @ TaKKe BO3MOMKHOCTU MeXaHW3aLMn NPpon3BoACTBaA PaborT.

5.12. KpyTM3HY OTKOCOB HacbIMel U BblIEMOK CneayeT HasHayaTb B 3aBMCMMOCTU OT UHKEHEPHO-
reosIorMYecknX U KAMMATUYECKMX YCAOBUI, BUAA FPYHTA, €r0 COCTOSIHWA, BbICOTbI OTKOCOB 3€MJIAHOIO
MO/IOTHA C YY4ETOM HaMe4yaeMoro YKpenaeHns oTKOCOB.

5.13. 3HaYeHUs KPYTU3HbI OTKOCOB NPUMEHUTENBHO K TUMOBbIM KOHCTPYKUMAM 3€MIAHOTO NONOTHA
AnA 0bblYHbIX HAanbosiee YacTo BCTPEYAIOLWMNXCA YCAOBUM, B TOM YMCAE CKaJibHbIX, NpK BiaronpusTHOM
pacnonoXeHnn nosepxHocTn ocnabnenuns (cm. n. 10.8) npueeaeHbl AN Hacbinen B Tabanue 4.3, a ann
BbleMOK - B Tabnnue 4.4 CHulM 32-01-95.

6. OCHOBHbIE NONMOXEHNA NPOEKTUPOBAHUA
6.1. Mpun NPOEKTUPOBAHUM 3EMNSHOTO NONOTHA NPUMEHSIOT:

TUNOBbIE KOHCTPYKTUBHbIE PELUEHUA AN YYACTKOB C MPOCTbIMU WHMKEHEPHO-TEONOTMYECKUMU U
TOonorpapuUYecKMMm yCNoBMAMM B COOTBETCTBUM C anbbomom [14];



WHAMBUAYANIbHbIE NPOEKTbl, pa3pabaTbiBaemMble AN OTAENbHbIX YYACTKOB CO  C/OXKHbIMMU
WHXKEHEepPHO-TeoIoOrMYeCKUMM YCNOBUAMM, NepeyvncieHHbIMK B N. 6.2, @ TaKKe Npu NPoeKTUpOBaHUU
3eMISHOTO MOMOTHA C 334aHHbIMM HEeCTaHZAPTHbIMW MapamMeTpamu, Korga TpebyeTca nposBepka
YCTOMYUBOCTU M NPOYHOCTU 3€MIAHOTO NONOTHA U €r0 OCHOBAHMUA;

rpynnosble nonepeyHble Npodunun, paspabaTbiBaemble A NPUMEHEHUA Ha PALE YY4aCTKOB CO
CNOXHbIMW U MHOTOKPATHO MOBTOPAKOLWMMMUCA HA PACCMATPUBAEMOMN  JIMHUU  UHMKEHEPHO-
reosnorMyeckumn ycnosmamu. [lpn 3TOM 3emnaHoe MOAOTHO C YTOYHEeHHbIMM Ha OCHOBaHWU
BbIMNO/IHEHHbIX Pac4yeToB NapameTpamu (MO CPaBHEHMIO C TUMOBLIMW MONEpPeYHbIMU NPodUNAMM) He
TpebyeT UHAMBMAYAIbHOrO 060CHOBAHUSA ANA KaXa0ro o6bekKTa.

6.2. UHaMBUAYaNbHbIE NPOEKTbI NPUMEHSIOT 415 CeAYIoLWNX 0O BEKTOB U YCNOBUIA:

Hacbinu BbicoTOM 6onee 12 m - U3 pas3gpobsieHHbIX CKasbHbIX FPYHTOB, KPYNHOOBA0MOYHbIX
FPYHTOB, N3 MECKOB M U3 IMUHUCTbIX TPYHTOB TBEPAbIX U NONYTBEPADIX;

HacbinM BbicOTOM 6onee 6 M - W3 [AMHUCTbIX FPYHTOB TYrOMAACTUYHbLIX, a TaKXe Wu3
KPYNHOOB/10MOYHbIX FPYHTOB C IIMHUCTBLIM TYFOMACTUYHbBIM 3aNONHUTENEM;

HacbINW Ha cNabblx OCHOBAHMAX, @ TAK¥XKe NPU BbIXOAE KNKOYEl B Npesesnax OCHOBAHUS;

Hacbinu B npegenax 6onot | u lll THNOB rnybuHoit 6onee 4 m 1 6on0T Il TMNA rAybuHOM 6onee 3 m,
a TaK)Ke Npu NonepeyHoMm YKI0oHe MUHepanbHoro gHa 6on0T | Tuna Kpyye 1:10, Il Tvna - 1:15, 11l - 1:20,
60/10T c TOpHOM HEYCTOMUMBOM KOHCUCTEHLUMM, HE NoAAatoWwmxcs Knaccudukaumm;

HacbiNW Ha MnoMMmax peK, Ha y4vacTKax nepecevyeHMA BOAOEMOB W BOAOTOKOB, Ha y4yacTKax
BPEMEHHOro NOATOM/EHUA, a TaKXe Ha Yy4yacTKax 3eMJ/IAHOro MNOJIOTHA, PacrnooXeHHbIX BAOJb
BOZOTOKOB, BOLOEMOB, BOAOXPAHWUINLL, U MOpPE;

HacbiNM Ha Kocoropax Kpyye 1:5, CNOMEHHbIX CKanbHbIMW FPYHTaMK, Ha Kocoropax Kpyye 1:3,
CNOXEHHbIX AMCNEPCHbIMM FPYHTAMM, @ TaKKe Ha Kocoropax KpytusHoin oT 1:5 go 1:3 npu BbicoTe
HU30BbIX OTKOCOB bonee 12 m;

BblEMKM NpU BblCOTE OTKOCOB Honee 12 m;

BbIEMKM B CKaNbHbIX FPYHTAX Npu HeBAaronpuUATHbIX UHKEHEPHO-Te0I0rMYECKUX YCAOBUSAX, B TOM
yucne Npu 3aneraHnum NAacTos ropHbIX NOPOA C HAKIOHOM Kpyye 1:3 B CTOPOHY NyTw;

BbIEMKM B [/IMHWCTbIX NEpPeyBAaKHEHHbIX FPyHTax C nokasaTenem Tekyuectn 1, >0,5 nm

BCKpblBatoLue BOAOHOCHbIE FOPU30OHTbI;

BbleMKW rybuHo 6o1ee 6 M B IIMHUCTbIX FPYHTaX B palioHax M3ObITOYHOIO YBAAXKHEHUS;

BbIEMKW B CU/IbHOHAbyXaloWMX FPyHTax, B Apyrnx (B TOM YMCNE UCKYCCTBEHHbIX) MPYHTaX, Pe3Ko
CHUMKAKOLLMX YCTOMYMBOCTb OTKOCA M NPOYHOCTb OCHOBHOM NIOWAAKM NPU BO34ENCTBUM KNMMATUUYECKUX
$aKTOPOB U AMHAMUYECKUX BO3AEUCTBUAX (FTMHUCTbIE TPYHTbI C BNAMKHOCTbIO Ha rPaHULLE TEKy4YecTu
6onee 0,4), a TaK¥Ke HACbINU, NPOEKTUPYEMbIE C UCMOIb30BAHUEM YKa3aHHbIX TPYHTOB;

3eM/IAHOE NOI0THO HA NMYYMHOOMACHbIX Y4acTKax (MecTa ¢ nepemexkatoWwmMmmca pasHoOpPoLHbIMKU NO
CBOMM MYYMHUCTbIM CBOMCTBAM FPYHTAMM B 30HE MPOMEP3aHMA; HACcbINM BbICOTON 40 3 M Ha OCHOBaHMMU
C MeNKobyrpucTbim penbedom; Y4acTKM C JIOKASIbHbIM YBAAXKHEHUEM NMYYUHUCTBIX TPYHTOB, KOHUEBbIE
YYaCTKM CKaJIbHbIX BbIEMOK, Y4aCTKM C HapyLLeHNeM TeMNEepPaTypHOro pexmnma);

3eM/IAHOE MOJIOTHO B MECTaX aKTMBHbIX CK/IOHOBbIX MPOLECCOB (Ha yyacCTKax C HaanyMem Uau
BO3MOMHbIM Pa3BMTMEM OMO/3HeN, 06BaNoB, OCbINei, KAMeHHbIX POCCbINen, CHEXHbIX SIaBUH, cenel,
oBparos);

3eM/IAHOEe MOJIOTHO Ha Yy4yacTKax C Pa3BUTUEM EeCTECTBEHHbIX WM WUCKYCCTBEHHbIX MOA3EMHbIX
nonocteu (ropHble BbIpaboTKK, KapcCTbl);

3eM/IAHOE NOI0THO B MecTax nepeceyeHunn ero Tpybonposoaamu;

3eM/IAHOE MOJIOTHO, MPU COOPYKEHUN KOTOPOTrO MUCMO/b3YIOTCA MTMAPOMEXaHM3aUNA U B3PbIBHbIE
cnocobbl MpousBoAcTBa PaboT, a TaKXKe 3eMNSHOe MONOTHO C 31eMEeHTaMU FeOTEKCTU/IbHbIX U
TENION30/1ALMOHHbIX MaTePMaNoB B KOHCTPYKLUN;

3eM/IAHOE NO/I0THO, MPUCTPAUBAEMOE K CYLLECTBYIOLLEMY MPU HAaNMUYUKU Ha NocneaHem 6annacTHbIX
KOPbIT U IO} Ha OCHOBHOM nJowaaKe, 6annacTHbix WaeiidoB Ha OTKOCAX CYyLLECTBYIOLLEN HacbiNu 13
HeAPEeHUPYIOWMX TPYHTOB, KOTOPble HEBO3MOMKHO YAANUTb MPWU Hape3Ke YCTYNoB M Ha y4yacTKax
Habnogatowmxca nam Habaogaswmnxcs gebopmaunin aKCnayaTMpyemoro nyTu;

3eM/IAHOE NONOTHO B pPaoHax PacnpPOCTPaHEeHUs BEYHOMEP3/bIX FPYHTOB: MPWU OCHOBAHUAX C
OTHOCUTEeNbHOM ocagKown bonee 0,1, B TOM YMCE HA MAPAX, @ TaKKe Ha HanegHbIX y4acTKax, Ha y4acTKax



C HaNMuYMem NoA3eMHOro NibAa, Pa3BUTUA TEPMOKAPCTa, CONUPNIOKLUNA, BYrPOB NyYeHUs;

HacbINU M BbIEMKM Ha y4acTKax C FPYHTaMMU, NOABEPKEHHBIMWN PA3KUKEHMIO NPU AMHAMUNYECKOM
BO34ENCTBUMU;

HacbIiNU MPW HacCbIWEHHbIX BOAOW FPYHTAaX OCHOBaHMA WM MepexogHble YYacTKM OT Hacbinen K
BbleMKaM Ha Kocoropax Kpyde 1:2;

3eM/IAHOEe NONOTHO B PaioHax CTPOMTENbCTBA C BbICOKOM CEMCMMYHOCTbLIO (7 6annos 1 bonee - B
cootBeTcTBMM co CHul 11-7-81%*).

6.3. Mpw NPOEKTUPOBAHUU 3EMJIAHOMO NMOJI0THA HEOHXOAMMO YUUTbIBATb BAMAHUE KAMMATUYECKMX
yCNoBuUiA paiioHa npu Haubonee HeBNAronpuMATHOM COYETAHMU BHELWHUX (AKTOPOB, a TaKXkKe
cneunduyeckne yciosua npoasaeHMa aebopmMmanmii Ha SKCNIyaTUPYeMbIX y4acTKax 3eMISHOTO NO0THA
B palloHe NPOEKTUPYEMOI IMHUMN.

MPOEeKT 3eM/IAHOrO MONOTHA pa3pabaTbiBaeTCA HAa OCHOBAHUM MaTepPUasioB, XapaKTepPU3YHOLLMX
Tonorpaduyeckne U NHKEHepPHO-reolorMyeckme ycnoBus obbekTa, oTparkatowmx ero cneumduyeckme
0COBEHHOCTH, U A0/IKEH coAepsKaTb:

- pelleHMe MO KOHCTPYKLUUM 3eMASHOro NoAoTHa W crnocobam ero 3alimTbl OT BpeAHOro
BO3/1eCTBMA BHELLIHUX GaKTOPOB, C YKa3aHUEM rPaHuLL UX NPUMEHUMOCTMY;

- MeponpuATUA MO OXpaHe OKpyXKalllelh cpeabl (obecneyeHne 3KONOrMUYECKOro paBHOBecCKUs),
TpeboBaHUA MO TEXHO/IOTMKN NPOM3BOACTBA PaboT;

- TEXHUKO-3KOHOMMUYEeCcKoe 0H6OCHOBAHUE MPUHATLIX PELIEHWUN, XapaKTEPUCTUKU PACCMOTPEHHbIX
BApPWaHTOB NPU HA/IMYUM a/IbTEPHATUBHbIX PeLUEHWA.

YKasaHHble maTepuanbl AO0/MKHbI ObiTb OTpakeHbl Ha 4yepTerkax (NPoAo/IbHOM M NoNepeyHbIX
NpoduUNAX, 4eTann KOHCTPYKLUUM - Ha OTAE/bHbIX YepTexKax) U B NOACHUTE/IbHOW 3aMMCKe B COOTBETCTBUM
co CHwul1 11-02-96.

Mo KpynHbIM 06beKkTaM (0NON3HEBOM Kocorop, nepeceyeHne Bogoema, rnybokoe 601010 U 4p.)
maTepuan opopmaneTcs B BUAE OTAE/bHOrO pasaesa NpoekKTa.

6.4. B 3aBUCMMOCTM OT cneundpuKn obbeKTa pacyeToM NPOBEPAITCA: YCTOMUYMBOCTb 3E€MIAHOIO
nonotHa (obwan, a npuM HeobXxoAMMOCTM M MecCTHas), CTabWAbHOCTb OCHOBAaHMA, MPOYHOCTL MU
0edOopPMaTUBHOCTb KOHCTPYKLMM NPUHATBIX 3aLUTHbIX YCTPOMCTB.

Mpy nNpoBepKe YCTOMYMBOCTU 3€MISAHOTO MOJIOTHA C/IeAYyeT YYUTbIBATb CHUMKEHME MPOYHOCTHbIX
XapaKTePUCTUK rPYHTOB Mo, BANAHMEM BUBPOAMHAMMYECKOTO BO3AENCTBUA NOE340B.

B MpunoxkeHun I npusegeHbl peKoMeHAaLnmn No MeToAmnKe pacyeTa yCTOMYMBOCTM OTKOCOB U AaHbl
npYMmepbl PacyeTos.

6.5. 1N yCTaHOBNEHMA PacYeTHbIX XapaKTePUCTUK FPYHTOB MOTYT BbITb NCNO/Ib30BaHbl NOI0MXKEHUS
HOPMaTUBHbIX AOKYMeHTOB (Hanpumep, CHMIM 2.02.01-83*), a TaK»Ke AaHHble, NONYYEHHbIe Ha OCHOBaHWUU
aHaNM3a COCTOSHUA aHaNOrMUHbIX KOHCTPYKLUMI, YCMEelWHO 3KCNayaTUpyemMbiX B YCNOBUAX, NOAO06HbIX
paccmaTpuBaemMbIM.

Mpu pa3paboTKke NpoeKTa 3eMIAHOro NofoTHa 06a3aTeNlbHO HaTypHOe onpeaesieHUe PacyeTHbIX
XapaKTEPUCTUK TPYHTOB W APYrUX WUCXOAHbIX AAHHbIX NO MaTepuanam MHKEeHepHO-reo/0rMyeckoro,
rMApPOreonorMyeckoro 1M rmaposiormieckoro obcnegoBsaHns obbekTa.

6.6. NMporpamma obcneaoBaHMA COCTaBAAETCA B 3aBUCMMOCTM OT cneuudurKkn ob6bekTa 1 pelaemoi
334a4M, C YYETOM CTEMeHM WU3Yy4eHHOCTU y4yacTKa pasMelleHus obbekTa. O6bem paboT M nopAaoK
06paboTKM MmaTepunasioB yCTaHaB/MBAKOTCA B COOTBETCTBUMN C PEKOMEHAALUAMMN METOANYECKMX YKa3aHUI
MO MHMKEHEePHO-TreoIorMyecknm mnsbickanusam [30] u gencteytowmm FOCTam (MpunoxkerHue C).

6.7. Pasmepbl 1 ouyepTaHMA MonepeyHoro nNpoduaa 3emMasHOro NosioTHa ciedyeT HasHayaTb C
yyeTom obecneyeHMs MexaHM3auuuM BCEX MPOU3BOACTBEHHbIX MPOLECCOB, MNpeaycMmaTpuBaTtb
TEXHO/IOTMYECKME NOJIKM LUIMPUHOM HE MeHee 5 M Ha noaiexKalumx YKPenaeHUIo BbICOKMX OTKOCaX BbIEMOK
W Hacbinel [1], TexHonorMyeckmne Nosku 6e30NacHOCTM Ha OTKOCAX CKasbHbIX BbieMoK (cm. n. 10.14) u gp.

7. HACbINA
Obue nonoxeHus

7.1. KOHCTpYKLMIO HacbIiNen cnegyeTt NpoOeKTMpPoBaTh B 3aBUCMMOCTU OT UX BbICOTbI, BUAA, CBOUCTB
N COCTOAHUA NPUMEHAEMOro TPyHTa, MOMEPEeYHOro YK/JOHAa MECTHOCTU, MHXXEHEepHO-reos1ormMyeckmx,



rMOPOreoNorMYecKknX, KAMMaTUYECKMX YCAOBMIM M cnocoboB MNpoM3BOACTBA 3eMAAHbIX paboT. Ona
TUMOBbIX PELUEHUI OYepPTaHUA Hacbinei HeobXo0AMMO Ha3zHaYaTb B COOTBETCTBUM C YKa3aHMAMM TabanLbl
4.3 CHul 32-01-95, pyKoBoAcCTBYACb nonepeyHbimn npodunamm Ha pucyHKe 7.1. B cooTBeTcTBMU C
TpeboBaHUAMM pasaena 3 cieayeT npeaycMaTpuBaTb YCUAEHUE KOHCTPYKUMI Hackinu B pabodeli 30He
NnyTem yCTPOMCTBA 3alUTHOro cNos nog 6annacTHo NpU3Mon.
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a - HacbInb 6e3 sawmTHoro cnoa H < 6 m; 6 - To e, BbIcOTO

0T 6 40 12 M; B - HacbInb ¢ 3aWmTHbIM cnoem H <6 m;
I - TO e, BbICOTOM OT 6 10 12 m

PucyHok 7.1. MonepeyHble Npodunan Hacbinei 13 HeApPeHNPYOLLNX
rPYHTOB NPU NonepevyHoM YKNOHe MeCTHOCTU He Kpyue 1:5

7.2. na Hacbinei Ha CyXOM M MPOYHOM OCHOBAHMM AOMYCKAIOTCA BCE PYHTbI, NPUroAHble ANA UX BO3BeAeHUA (cm. Tabauuy 4.1). Mpu aToM crepyeT, Kak



npaBuao, UCNONb30BaTb FPYHT M3 BAMNKANLINX BbIEMOK, MPUTPACCOBbIX KAaPbepoB M Pe3epBOB, a NPWN €ro OTCYTCTBUM - TEXHOFEHHbIE FPYHTbI.

7.3. Mpu cooTBeTCTBYIOWEM 060CHOBAHMM AOMNYCKAETCA NPOEKTUPOBAHME HacbINel M3 Pa3HOPOAHbIX FPYHTOB. [pK 3TOM B C/lyYae PacnosioKeHus necka (3a
MCKNIOYEHMEM 3aLLMUTHOrO C/10A B OCHOBHOM N/OLWAAKe) HaZ FIMHUCTBIM FPYHTOM NOBEPXHOCTU NocaeAHero HeobxoaAMmo nNpuaasaTb nonepeyHblit ykaoH 0,04 - 0,10
OT cepeamHbl K Kpaam Hacbinu. MoBEPXHOCTb C/10S NeCKa, PacnoioKEHHOr0 Mo CI0EM FIMHUCTOFO FPYyHTa, NOANEKMUT BbipaBHWBAHUIO 6€3 NpUAaHNA YKNOHOB.
Kaxkabli C1011 OTCbINaeMOTO FPyHTa A0IXKEH PACNONAraTbCA Mo BCEM LWMPUHE HACbINKU (MCKAOYEHME COCTABAAIOT Cly4an YCTPOMCTBA 3alMTHbIX 3KPAHOB HA OTKOCaX).
ConpsKeHne B NPOLO/IbHOM HamnpasBJeHUU CN0EB PAa3HOPOAHbIX FPYHTOB AO/MKHO OCYLLECTBAATLCA C YKAOHOM He Kpyde 0,15 - 0,20 npu BbicOTe HacbiNM Hag,
conpsaraembimu cnosimmn 6onee rnybuHbI NPOMEP3aHUA COMNpPAXKEHME PAa3HOPOAHBIX FPYHTOB B YPOBHE 3alMUTHOrO €105 CAeayeT NpeaycmMaTpuBaTthb € NPOLObHbIM
YK/IOHOM B COOTBETCTBMM C peKoMeHZaumamu n. 5.8.

B celicmnyecknx paioHax 6osiee TaxKesble TPYHTbI PeKOMEHAYETCS pacnonaraTb B HUMKHEN YacTu HacbInu (pPUCYHOK 7.2).
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a - APEHUPYIOWNIA TPYHT PACNONOXKEH Hag IMUHUCTbIM;
6 - FIMHUCTBIN TPYHT HAaXOAMTCA MEXKAY CNOAMU APEHMPYIOLLETO;
1 - APEHUPYIOWNIA TPYHT; 2 - TIUHUCTbIN TPYHT

PUCYyHOK 7.2. Cxembl BO3MOKHOTO PACnoN0KeHNn
Pa3HOPOAHbIX FPYHTOB B HACbIMNAX

7.4. lna Hacbinen, OTCbINAEMbIX M3 CKasibHbIX C/1abOBLIBETPUBAIOLLMXCS M BbIBETPUBAIOLLMXCS
rPYHTOB (FOPHOM MaccChl), a Tak¥e M3 KPYNHOO6/IOMOUYHbIX (BasyHHbIX U F/1bIOOBbIX) TPYHTOB, BEPXHUM
CNOI MOLLHOCTbIO He meHee 0,5 M cnesyeT NPOeKTUPOBaTb M3 rPaBUMHO-TaZIEYHUKOBDIX UK LWebeHUCTbIX
rPyHTOB, Hanbonee KpynHbie GpPaKLUM B KOTOPbIX HE AOJIXKHbI NpeBbiwaTh 0,2 M. B HM»Kenexawmx cioax
HacbIMM MaKCMMaJIbHO AOMNYCTUMbIM pasmMep KaMHsi yYCTaHaBAMBAETCA MPU MPOOHOM YNAOTHEHUM B
3aBMCMMOCTM OT NPUHATOM TONLLMHbI OTCbINAaeMOro CIos.

7.5. MNMpyK NPOEKTUPOBAHUU HACbINEA M3 FTIUHUCTbIX FPYHTOB, XapaKTepPMU3YEMbIX B/IaXKHOCTbIO Ha

rpaHuue Tekydectn W, = 0,40, a takse 13 ApyrUX cneundUUECKUX rPYHTOB, B TOM YUCIE TEXHOTEHHbIX

(MpOYHOCTHbIE CBOMCTBA KOTOPbIX B KOHCTPYKLUMW Mog BO3AEACTBMEM MPUPOLHbLIX GAKTOPOB MOryT
3HAUUTENIbHO CHU}KATbCA), HEOBXOAMMO NpPesyCMaTPUBaATb OTCINKY BEPXHEro C0A M3 MeCKOoB, a TaKXke
CcO34aHue 3alMTHOro 3KpaHa Ha OTKOCax.

7.6. Tpy NpPOEKTUPOBAHUN MEPECEUYEHUN MHKENEe3HOAOPOXKHON AnHMKM C TpybonpoBogamu
nociefHue AO/KHbl OblTb PEKOHCTPYMPOBAHblI MAM NEPeyCTPOEHbl, NpuM 3TOM NpesycMaTpuBatoT
HaA3eMHYI0 (Ha onopax UK 3cTakaaax) Uam NOA3EMHYIO UX NPOKNAAKY.

YcTpolicTBo nepexoaoB TpybonpoBoAos B Tesie Hacbinu 3anpeuwaetca (CTH L-01-95).

7.7. CoctaB paboT nMo noAroToBKke OCHOBAHMIM HacbiNen cnegyeT Ha3HayaTb C YYETOM BbICOThI
NPOEKTUPYEMOWN HACbINMM U Nonepe4yHOMY YKIOHY MeCTHOCTU. Bo Bcex cay4vyasax noasiexuT yaaseHno U
CKNIaANPOBAHUIO MOYBEHHO-PACTUTE/NbHbBIN CNOM C NAOLWAAM OCHOBAHWUS HacbiNM ANA MOCAeayoLero
NCNONb30BaHUA €ro B NPUPOAOOXPAHHbLIX Lensx (B TOM yucne Ans MOKPbITUS OTKOCOB 3eMAHOro
No/NI0THA, PEeKY/bTUBALMWN Kapbepos).

B mecrtax, roe cpeska NOYBEHHO-PACTUTE/IbHOTO C/I0A HeuenecoobpasHa BCAeACTBME HU3KOTO
YPOBHA €ro niaogopoaus, HeobxoaMmo npeaycmaTpuBaTb yAasieHUe AepHa B OCHOBAHWM Hacbinew
BblcoTOM A0 0,5 M Ha pPaBHWMHHbIX yY4acTKax M Kocoropax KpytusHoi ao 1:10, a TakKe B OCHOBaHWM
Hacbinen BbICOTOM A0 1 M Ha Kocoropax KpyTusHoi ot 1:10 go 1:5.

B TaeMHbIX W JIeCHbIX palioHax MpW MOATOTOBKE OCHOBAaHMA Mo4 HacbinM Heobxoaumo
npeaycmaTpmBaTb yaaeHMe BasieXKHWUKA; NPU BbICOTe HacbinM A0 1 m 0653aTesibHa CN/OLWHAA KOpYeBKa
NHEN U yaaneHne MOXOBOro MOKPOBA; Npu 6onblien BbICOTE HAcbiNen MHU MOryT BbiTb OCTaB/EHbI, HO
CNUAEeHbl TaK, YTobbl BbICOTa UX He npeBbiwana 0,2 m.

7.8. B npegenax kocoropos KpyTnsHon oT 1:5 go 1:3 He3aBMCMMO OT BbICOTbI Hacbkinein Tpebyetca
Hapes3Ka yCTynoB B COOTBETCTBMU C pUcyHKom 7.3. LLinpuHa ycTynos npuHmMmaetca pasHol oT 1 go 4 m.
MoBepXHOCTWN YCTYNOB CneayeT NpuaaBaTb NOMEPEYHbIt YKJAOH B HWM30BYIO CTOpPOHY BeanymHon 0,01 -
0,02, cTEHKM YCTYNOB NPU MX BbICOTE A0 1 M MOXHO NPOEKTUPOBATb BEPTUKAIbHbIMMK, @ NPU BbiCOTE A0 2
M - C HaKnoHom okono 1:0,5.
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a - HacbINb BbICOTOM HM30BOIO OTKOCa A0 12 m; 6 - aeTanb
HaropHoM KaHaBbl C 6epMONi B FpyHTE eCTECTBEHHOTO C/I0XKEHUS;
B - HU3KasA HaCbIMb Ha KOCOTOPE; I - MOJIYHACbINb-MO/YBbIEMKA;
| - LWMpPUHA HUXKHErOo yCcTyna onpeaenneTca n3 ycaoBus
BO3MOXHOCTU YM/IOTHEHUSA TPYHTOB HUXKHEN YacTU HacbIny;

1 - 3aWMTHbIN CNoM

PucyHok 7.3. MonepeyHble Npodunan Hacbineit Ha Kocoropax
KpyTusHoii oT 1:5 go 1:3

MpumeyaHue. OdepTaHnA Bepxa

3eMIAHOMO0 MNOJIOTHA Ha3HavalTcA B
TpeboBaHuAmM n. 3.1.

cooTBETCTBMN C

HapesKa ycTynos He npegycmatpusaeTca ana HacbInen, pa3mellaemMbiX Ha KOCOropax, CNoXeHHbIX
APEHNPYROWNUMUN TPYHTAMUN N HE UMEIOLWNX PACTUTESIbHOTO NOKPOBaA.

HEO6XOAMMOCTb noAroToBkM OCHOBaHMA Hacbinen, pa3mellaembliX Ha KOCOropax, CNnOoXKeHHbIX
CKa/ZIbHbIMU TPYHTaMU, cnenyeT yCTaHaB/InBaTb B 3aBUCUMOCTU OT MECTHbIX ycnosmﬁ.



Mpyn HebONbLLOK BbICOTE HACbINE Ha KOCOropax, a TaK»Ke Ha y4acTKax NoayBbIeMOK M NoIyHacbinei
cnepyet obecneynBaTb O4HOPOAHbIE FPYHTOBbIE YC/IOBMA MO OCHOBHOW MAOWAAKOM B Npeaenax 30HbI
NPOMep3aHMA 3a CYET YaCTUYHOW 3amMeHbl EeCTeCTBEHHbIX T[PYHTOB HacbiMHbIMKU (B TOM u4uche
APEHUPYIOWNMU) NS UCKNIOYEHUA HEPABHOMEPHOTO MyYyeHUn (pUCyHOK 7.2). Mpu 3TOM To/ILLMHA CNoS

HACbINHOro rPyHTa /’lmin AONXKHa bbITb HE MeHee YKa3aHHoOM B Tabanue 7.1.

Tabanua 7.1

B mMmeTpax

T'pyHT, McCHDoJb3yeMslM OJid|MMHMMaIbHOE BO3BHIIEHME OPOBKM HACBNM IPU
HAaCHINN PacYeTHOM IJyiyOMHEe NPOMEepP3aHUA
1,0 1,5 2,0 2,5

[lecku cpenHen 0,9/0,6 1,1/0,8 1,4/1,1 1,6/1,3
KPYIMHOCTM, IpeHMupyolye
MeJIKMe
Menkue HenpeHupywoume u [(1,2/1,0 1,5/1,2 1,8/1,4 2,0/1,6
NEJIEBATEE [NEeCKM, CylNecu
IIeCUYaHMCTEIE
CYTJIMHKU ¥ TJIMHEL, 1,6/1,3 1,9/1,5 2,1/1,7 2,4/2,0
[BJIEBATEIE TSAXEJIBIE
cynecu

[IpMeuanme. Ilepen dYepToOM - BO3BHIIEHME OPOBKM HACHIIM HaL
PAaCUEeTHHM YyPOBHEM T'PYHTOBHIX BOI MM IJIUTEJLHOTO (6ojiee 20 cyTok)
CTOSHMSA [NOBEPXHOCTHBIX BOJI. 33 UEepTOM — BOS3BHUIEHME OPOBKM HACHIIMU
HaI I[OBEPXHOCTBI 3eMJIM I[IPpM CHPOM OCHOBAHMM WM Hall yPOBHEM
KpaTKOBpPeMeHHO (MeHee 20 CyTOK) CTOAIMX [NOBEPXHOCTHEIX BOI.

YKasaHHHEE MMHVIMAJIb HBIE BO3BLHIIIEHNMA 6pOBKVI HaCHIIen IO OJIKHBIL
OBITH ODECHIEeUeHEl [IOCJIE BaBepleHMS OCankKy I'PYHTOB OCHOBAHUA.

HacbIinu Ha CbIPOM M MOKPOM OCHOBaHUM

7.9. Hacbinn Ha CbipOM M MOKPOM OCHOBAHMW CneayeT MPOEKTUPOBATb MPEMMYLLECTBEHHO U3
OPEHUPYIOLWNX FTPYHTOB. MNpM MCNONb30BAHMN MEKUX U Mbl1eBaTbIX NECKOB U IMUHUCTLIX TPYHTOB cneayeT
npeaycmaTpmBaTb Meponpuatusa, obecneynsatome ycToMunBoCTb U NPOYHOCTb 3EM/ISSHOFO NONOTHA U
€ro OCHOBAHWA: OCYLUEHME rPYHTOB OCHOBAHWUA NOCPEACTBOM Yryb/eHHbIX KaHaB, ApPEeHaXKen, Npocnoes
N3 APEHUPYIOLWMX IPYHTOB, FEOTEKCTUNbHbIX MaTepManos, yCTPOMCTBO Bepm.

7.10. BpoBKa HacbInel A0/KHA BO3BbILLATLCA Haj YPoBHEM AauTensHo (6onee 20 cyTOK) cToALMX
MOBEPXHOCTHbIX BOZ WAM HAA HaMBBLICLUIMM PACYETHbIM YPOBHEM T[PYHTOBbIX BOA, a MPU CbIpbIX
OCHOBaHMAX Hagk MOBEPXHOCTbIO 3eM/IM Ha BEIMYMHY, LOCTAaTOMHYIO AN NPefoXPaHeHWMA OCHOBHOM
NAOLWAAKM OT NyYEHUA N NPOCAAOK. Pa3amep 3TOro BO3BbIWEHUA C/ieAyeT YCTaHABINBATb B 3aBUCMMOCTHU
OT BUAa FPYHTOB, BbICOTbI KANUANAPHOIO NOAHATUA, TYyOUHbBI NPOMEpP3aHNA B PaliOHe CTPOUTENbCTBA, HO
He MeHee 3Ha4YeHUI, yKasaHHbIX B Tabauue 7.1.

Ona Hacbinei u3 CYrIMHKOB U MH BO3MOMHO HEKOTOPOE YMEHbLUEHME YKa3aHHbIX BbICOT Mpu
YC/NI0BUK YCTPOMCTBA KanuansponpepbiBaTens.

rnybuHy npomepsaHua cneiyeT NPUHMMATL MO KapTe 3 npunoxenua 1 CHul 2.01.01-82 (cm.
MpunoxeHune H) nan no AaHHbIM MECTHbIX TMAPOMETEOCTaHLUN.

3a pacyeTHbIN YPOBEHb FPYHTOBbIX BOA, C/ieAyeT NPUHUMATb PACYETHbIN OCEHHUI YPOBEHb, a NpWU
OTCYTCTBMMU HEOBXOAMMbBIX AaHHbIX - HAaWUBbICWUIMI BO3MOMXHbIN YpPOBEHb, ONpeaensieMbli MO BepxHeM
rpPaHULE OrIeeHUA rPYHTOB.

BosBblweHMe 6poBKK Hacbinei gopor IV KaTteropuu AonyckaeTcs YMeHblaTb Mo CPaBHEHUIO C
HopMamu Tabaunubl 7.1 Ha OCHOBaAHUM AaHHbIX OMNbITa 3KCM/yaTauMM A0OPOT B pailoHe CTPOMTENbCTBA, HO
He 6onee yem B 1,5 pasa.



7.11. Ona HacbInen Ha cnabbix U HeAOoCTaTO4YHO MPOYHbIX OCHOBAaHMAX HeOGXOAMMO BbIMNO/THATb
NPOBEPKY yCTOVILIMBOCTM OTKOCOB HacbiNel U cTabunbHOCTU FTPYHTOB OCHOBAHWA, oONpeaenAaTb
MHTEHCUBHOCTb OCaJOK OCHOBaHMA. B 060CHOBAHHbIX TEXHUKO-3KOHOMMYECKMMU pacyeTamm cny4dyaax
cnepyet npegycMmaTtpmBaTtb meponpruATUA NO COKpaLWeHU0 CPOKOB CTa6MﬂM3aLI,MM.

Hacbinu 13 rAnHUCTBIX rPYHTOB NOBbILLEHHOW BIAXKHOCTH

7.12. TAMHWCTble FPYHTbI MOBbIWEHHOM BAAXHOCTU (TYronnacTUuYHble C NOKa3aTeNem TeKyyecTu
0,25< 1, £0,50) gonyckaeTca npumeHsaTb AnA HacbiNeil TUMNOBbIX KOHCTPYKLWIA NP BbICOTE UX A0 6

M (pMCYHOK 7.4) Ha ecTeCTBEHHOM CYXOM M/IN OCYLLAEMOM OCHOBAHWW NMPU KPYTU3HE OTKOCOB, YKa3aHHOM
B Tabauue 4.3 CHuM 32-01-95. Mpu BbiCOTE HacbIiNel M3 3TUX TPYHTOB Honee 6 M, a TaKXKe Npu

nepeyBAaXKHEHHbIX TPYHTaX (C MOKasaTenem TeKyyecTu [L >0,50) HesaBucMMO OT BbICOTbI Hacbinedt

TpebyeTca MHAMBUAYAIbHOE MPOEKTUPOBAHUE, YCTAHOB/EHME CNOCOBOB CHUKEHUA UX BNAXKHOCTMU.

h
y [IPodunbHas Gpoeka ,\‘\6 ;l/.f. ' I Y r!poe””a“ 6Gposka

Prai] B
e e
0,04

0,5

PycyHOK 7.4. TunoBoli nonepeyHblit Npoduib HacbINM BbICOTOM
[0 6 M U3 IIMHUCTbIX TPYHTOB TYronAacTMYHON KOHCUCTEH LMK

(0,25<1, £0,5)

7.13. B npoeKTax Hacbineit U3 rpyHTOB MOBbILLIEHHOM BAAXHOCTU M OCYLLUAEMbIX NepeyBaaXKHEHHbIX
HeobxoaMmMo  npeaycmaTpuBaTb  MEPONPUATUA,  YYUTbIBAlOLLME  BO3MOXKHOCTb  MOCAeAyHoLLEei
NOBbLILEHHOM OCaAKM FPYHTOB TE/IA HACbIMW - KOHCTPYKTUBHbIW 3anac no BbiCOTe (N0 HOpMam Tabanupbl
4.2) UnY No WKpPUHE BEPXA HACbIMNW.

Mpu cpaBHEHMM BO3SMOMKHbIX BApMaHTOB C/leAyeT yuuTbiBaTb 3aTpaTbl HA NOArOTOBKY (ocyleHue)
FPYHTOB U NOBbILLEHHbIE 3KCMAyaTaLMOHHbIe pacxoAbl B NepBble roAbl paboTbl TAKMX HAcbINe.

7.14. [nAa ocCyweHWs TPyHTOB MNOBbILEHHOW BAAXHOCTU W MepeyB/a*KHEHHbIX BO3MOXHO
NPUMEHeHMe CneayroLLmMX cnocobos:

- ecTecTBEHHOe NPOCYLUMBAHWE TPYHTOB B JIETHUN WU OCEHHUI Mepuoabl, €cin KanmaTuyeckme
ycnosua (TemnepaTypa, BeTep, OTCYTCTBME aTMOChEpHbIX OCaLKOB) SABAANTCA 6JaronpuATHBIMU U
CTabuIbHbIMM BO BPEMEHM;

- OCyLUEeHMe rPYHTOB HEAKTUBHbIMW A06aBKaMM (TOMAUBHbIE 30/1bl, WJIAKKU, OTXOAbl FOPHO-PYAHOM
NPOMbILWIEHHOCTU) UKW NyTEM 4YepedoBaHWUA C/I0E€B TPYHTA (MepeyBia*kHEHHOTO M CYXOro) U3 AByX
NCTOYHWUKOB;

- OCyLleHWe TPyHTa aKTMBHbIMK A06aBKamMu (HerawleHo W3BeCTbio, LEeMEHTOM, 30/10i1-yHOCa,
rmncom, 6e3BoAHON Kpuctanamnyeckoi pocdopHoit Kucnoto 1 ap.). Npu aTom Hambonblwmin adpdeKT
OOCTUraeTca MNpPU  COOPYXKEHWM HacbiNeld W3 nblieBaTbiX MECKOB, Cynecein, JEerknx CyranHKOB,
NCNO/b30BaHME KOHCTPYKTUBHbIX peleHunit [25].

8. HACbITIM HA BO/1OTAX

Ob6wue nonoxeHua



8.1. Hacbinu Ha 60/10Tax cnesyeT NPOEKTUPOBATL C YYETOM:

- KaTeropum goporu;

- TMna u rnybuHbl 6onoTa;

- YKIOHA MMHEpPaNbHOro AHa 60/10Ta M BUAA CRaratoLLMX ero rpyHToB;

- BMAA FPYHTOB U MaTepuanos, UCMOb3yeMbIX AN COOPYHKEHMUA HacbInw;

- BbICOTbI HacbINy;

- penbeda MecTHOCTMU.

8.2. [pn NpOeKTUPOBAHUUN N CTPOUTENLCTBE 3eMAAHOIO NONOTHA C/ieAyeT Pa3inyaTh TP OCHOBHbIX
TMna 6onoT:

| - 3anosHeHHble ToppomM WM APYrMMWU OONOTHBIMM TPYHTAMM YCTOMUYMBOWM KOHCUCTEHLUM,
CHMMAOLWMMUCA NOA Harpy3KoM OT HacbINuM BbICOTOM 40 3 m;

Il - 3anonHeHHble TOPpdOM U APYrMMU BONOTHBIMU FPYHTAMM PAa3HOM KOHCUCTEHUMM, B TOM YMcne
Bbl4aB/IMBAOLWMMMCA NOL HArPy3KOM OT HACbINKU BbICOTOM 3 Mm;

[ll - 3anoNHeHHble 6ONOTHBIMM FPYHTAMKN B Pa3KUKEHHOM COCTOAHMM, BblAABNMBAOWMMUCA NOL,
HarpysKkoi, c TopdaHo KOpKoW (cniaBUHO) unun 6e3 Hee.

Tun 6010T HEOHXOAMMO YCTaHABAMBATb MO AAHHLIM MHXEHEPHO-re0N0MMYEeCKMX U3bICKaHUIA Ha
OCHOBaHMU:

- re0/I0FMYECKOro pa3pesa Ha ryobuMHy He meHee 1 M HUXKEe NOBEPXHOCTU MUHEPANbHOTO AHa3;

- GM3UKO-MEXaHNYECKUX XapPaKTEPUCTUK Topda U APYrMX BONOTHBLIX FPYHTOB.

Mpwu ycTaHoBAEHMM TUMA 6ONOT MOXKET BbITb UCNOIb30BaHa Tabauvua MpunoxkeHusa .

8.3. Mpn NpoeKTMPOBAHNK HacbiNel Ha bosoTax HeobxoaMMmo obecrneymBaTb:

HenpeBblWeHWe [ONYCTUMbIX PACYETHbIX 3HAYEHW YNPYyrux OCafOoK HacbiNeld Ha [oporax
CKOPOCTHbIX, 0COborpy3oHanpsaxeHHblx, | - [ll Kateropuii - 2 mm, Ha goporax IV Kateropum - 3 mm [12];

OrpaHMYyeHMe MO BO3MOXHOCTU CPOKOB OCaZKWM FPYHTOB OCHOBAHMA HacbiNel CTPOUTENbHbLIM
nepuoaom.

MepeceyeHne 60AOT Tpaccom /MHUM chedyeT NpeaycMaTpuBaTb B Y3KMX  MecCTax,
NPEUMYLLECTBEHHO HA Y4acCTKax C MeHbluei rIyOuHON M MUHMMAIbHbIM MNOMNEPEYHbIM YKJOHOM
MMUHEepanbHOro AHa.

8.4. [nAa coopy)KeHuAa Hacbineh Ha 6osoTax cnegyeT WCNoAb30BaTb MPEUMYLLECTBEHHO
OPEHUPYLOLLME FPYHTbI 18 BCEN HACLIMW UM €e HUMKHEN YacTu.

Mpw OTCYTCTBMM TaKUX FPYHTOB AONYCKAETCA NPUMEHATL 15 COOPYXKEHUA Hacbinel Ha 6onoTax | m
Il TMNOB MeNIKue HegpPeHUPYLOLWLME NECKU, MblIEeBaTble NECKM U MECYaHUCTbIE CynecH.

lpoeKTMpoBaTb HACbIMM M3 YKa3aHHbIX FPYHTOB c/leAyeT B COOTBETCTBMM C MNPUBEAEHHbIMU
nonepeyHbimm Nnpopunamm (pucyHkm 8.1 - 8.5).
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PucyHok 8.3. NMonepeyHble Npodunin Hacbinein BbicoTo 6osee 3 m
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PucyHok 8.4. MNonepeyHble Npoduan Hacbinemn
Ha 6onoTax Il TMna raybuHol fo 3 M Npy NONepeYyHOM YKIOHe
OCHOBaHMA He Kpy4e 1:15
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1 - TopdaHan Kopka

PucyHok 8.5. MNonepeyHblt npodunb Hacbinu Ha 6onoTax lll TMna
rnybuHom Ao 4 M Npu NoNepevyHOM YKIOHE OCHOBAHMA
He Kpyde 1:20

Mcnonb3oBaHWe TAXENbIX Cynecel U CYrIMHKOB A/S OTCbINKM HUXHEW 4YacTu Hacbinu (B 30He
BbITOPdOBbIBAHWUA) AONYCKAETCS B UCKAOYUTENbHbBIX Cayyasx Ha 6onoTtax | u Il TMNnoB ¢ ob6A3aTenbHbIM
YCUAEHNEM KOHCTPYKLMW 3eMIISSHOFO MNONAOTHA W MNPU  TEXHUKO-IKOHOMMYECKOM 060CHOBaHUM,
yuyuTbiBalOWeEM, MOMMMO MNEpPBOHAYANbHbLIX CTPOUTE/IbHLIX 3aTpaT, MNOBbIWeEHHble pacxodbl Ha
cofeprKaHne 3eMIAHOIo NOJIOTHA M BEPXHEro CTPOEHUSA NYyTU B MEPMOL BPEMEHHOM SKCMyaTauum.

[ns oTCbINKM BepXHein YacTu Hacbinu (Bblwe ypoBHA 6os0Ta Ha 0,5 m) fonyckatoTcs BCe FPyHThI,
npurogHble AnsA BO3BeAEHUA HacbINen, Npu yciosmmn obecnedyeHma Heob6XoAMMOro BO3BbIWEHNS OPOBKU.

8.5. Bo3BblleHWe 6poBKM HacbINM Haj NOBEPXHOCTbO 60/0Ta caeayeT Ha3zHavyaTb HE MeHee: Ann
aApeHupytowmx rpyHtos 0,8 M npu nonHom yaaneHuu Topda B OCHOBAHUM M 1,2 M NpM YAaCTUYHOM
BbITOPdOBbLIBAHUM, A1 MESIKUX U NblAeBaTbIX NECKOB U MECYAHUCTbIX cynecen - 2 m.

Hacbinu Ha 6onoTax | TMNa

8.6. Ha 6onoTax | TMna Hacbinu BbICOTOM A0 3 M cneayeT NPOEKTUPOBATL C MOJIHbIM UM YaCTUYHbIM
yaaneHnem Topda 13 0CHOBaHMA C 3aMEHON ero MMHEpPaIbHbIM FPYHTOM.

MonHoe ypaneHune Topda HeobxoANMMO NpeaycMaTpuBaTb Ha 6o10Tax rMyOUHOMN 40 2 M NpuU BbicOTe
Hacbinen o 3 m (pucyHok 8.1).

YacTnyHoe yaaneHue Topda NnpumeHstoT Ha 6on10Tax rybuHOM 10 2 M Npu BbicOTe Hacbinu 6onee
2 M, a TaKKe Ha bosiotax rnybuHom ao 4 m (pucyHok 8.2). Mpwu aTom rnybuHy TpaHwen BbiITopdOoBbIBAHUA
HeobXx0AMMO Ha3HaYaTb UCXOAA U3 YCI0BUIM, YTOObI CyMMa BbICOTbI HACbINM HAA NOBEPXHOCTbIO 6010Ta U
rnybuHbl TpaHwewn BbITOPdOBbIBaHMA bbina 6bl He meHee 3,5 m ana gopor | - Il Kateropun u He meHee 3
M ana gopor IV Kateropuun. MNpu 3TOM OTHOLEHWE CYMMAPHOM MOLLHOCTM HACLINMHOIO CA0S C Yy4eTOM
pacyeTHOM OcafKM K TOJILMHE YNAOTHEHHOrO cnos Topda A0MAKHO ObiTb He meHee 2:1. KpyTU3Hy oTKoca
TpaHLWwewn BbITOPPOBLIBAHMA CNeayeT YCTaHABANBATb B 3aBUCMMOCTM OT cnocoba nponssoacTea pabort B
npegenax ot 1:0 go 1:0,5.

Ona popor IV Kateropun nepevyncieHHole B n. 8.6 napameTpbl AONYCKAETCA YMeHbLIaTb NUCX04A U3
YyCNoBMiM 060CHOBAHHOTO CHUXEHMA CMETHOM CTOMMOCTM C Y4ETOM MECTHbIX 0COHBEHHOCTEN.

8.7. Hacbinu BbicoTon 3 m 1 6onee Ha 6osoTax | TMNA cneayeT NPOEKTUPOBATb B COOTBETCTBUM C
nonepeyHbiMK NPOPUIAMKU, NPUBEAEHHBIMU Ha PUCYHKe 8.3 € MCnosb3oBaHMeM Topda B KayecTse
€CTeCTBEHHOro OCHOBaHMA Hacbinu. Mpu 60/bWINX BbICOTaxX Hacbinei u rnybuHax 6010T HAcbINU MOTYT
6bITb 3aNPOEKTUPOBaHbI C bepMaMm € y4ETOM TEXHUKO-IKOHOMMUYECKOTO 060CHOBaHMUS.

Mpwu 3ToM 06A3aTENbHON ABAAETCA MPOBEPKA PACYETOM YNPYro 0cagKu Hacbinei.

B cnyyae npeBbllWeHWA AOMYCTMUMOrO 3HauyeHWs ynpyroi ocagkm (cm. n. 8.3) cnepyet
npeaycMmaTpuBaTb YCUIEHUE KOHCTPYKUNN - YBEMYEHME TONLLMHBI HAcbINM <*> 3a cYeT yBennYeHus ee
BbICOTbI M/IM YaCTUYHOM 3ameHbl TOpda B OCHOBAHMM HACBIMU TPYHTOM.

<*> To/WMHa HacbiNM onpegenseTca Mo OCM NyTM U BKAOYAET B cebA: BbICOTY HACbINMM Hag
NoBepPXHOCTbIO 60/10Ta, rNYy6UHY TpaHLen BbITOPdOBLIBAHMA M 0CaLKy Topda Nog HacbInbio.

8.8. [MpoBepKy HenpeBbILWeHUA A0NYCTUMbIX YNPYrMxX 0CafoK cnegyeT NpoBoAUTb U NPU YaCTUYHOM
BbITOPOBAHUM NPM BbICOTE HACLINM MeHee 3 M, eC/IN OTHOLLEHWE TO/LLMHbI HAaCbIMKW K TONLLMHE 06XKaToro
Topda B ocHoBaHMM meHee 3:1 Ha goporax | - Il Kateropuii u meHee 2:1 Ha goporax IV Kateropuu m
noAbe3HbIX NYyTAX.

MeTogMKa pacyeTa npeacTaB/ieHa B METOAMYECKUX peKomeHgaumsax [12].

8.9. Mpwn octaBneHnn Topda B OCHOBAHMUM Hacbineir (NOAHOM UAU YAaCTUYHOM) 06bEM 3EeMAAHDIX
paboT nNo BO3BEAEHWIO HacbiNel cneayeT onpenenAtb € YY4eTOM OC3afKW Hacbinu BCaencTeune
cKMmaemoctm Topda B ee OCHOBAHUM.



OpMEHTUPOBOYHO OCaAKY OCHOBAHUA HacbINen BbICOTOM A0 4 M Ha 6o10Te rNy6uUHOM A0 4 M MOMKHO
onpeaenatb N0 HOPMam, NpUBeaeHHbIM B Tabaunue 8.1.

Tabnuua 8.1
TomnumHa OOXMMaeMOT O Ocazmxa S, % TOJMHE OODXMMaEeMOI'O CJIOS Topda
cynosa Topda, M IO HACHIISAIMM BEICOTOM
< 3 M IpM YacTUYUHOM or 3 mno 4 M Ha
BHITOPOOBEIBAHUM eCTeCTBEeHHOM
OCHOBAaHUMU
2 40 50
Or 2 mo 4 35 40

BennumHy ocagikm y Kpaes TpaHlel BbITOpdOBbIBAHMA S MPM MPOEKTMPOBAHWWU HAcCbIiNein u3
nblaeBaTblX MECKOB U NIETKUX cynecen (cm. puUcyHoK 8.2) aonyckaeTca NpMHMMaTb pasHoM 20% TONLUMHDI
06XnMMaemoro cnos Topda.

Ocaaky Hacbineh npu N0H60OM COYETaHUM MX BbICOTbI U MOLLHOCTU c/ioeB Topda B OCHOBAHWUM
NPUBAUKEHHO MOXKHO ONpPeaeINTb PaCYeTOM B COOTBETCTBUM C peKomeHaaLumamM MNpunoxeHns E.

Ha cTagunm TEeXHWKO-IKOHOMWMYECKUX WCCNEeA0BAaHUM ANA NpefBapUTE/IbHbIX PacyeToB Mpu
CpaBHEHMM BapWaHTOB TPacC, OnpeaeneHnn ONTUMANbHOTO coveTaHua rybuHbl BbITOPPOBbIBAHUA U
BbICOTbl HaCbIMW HafJ NOBEPXHOCTbIO 60/M0TAa MOXKHO TaKKe NPUMEHATb HOMOTPaMMbl, NPUBEAEHHbIE B
MpunnoxkeHun E.

Hacbinu Ha 6onotax | - 11, [ v 1l Tunos

8.10. Hacbinu 13 apeHunpyowmx rpyHToB Ha 6onotax | - Il, Il TMnos raybuHolt go 3 m cneayet
NPOEKTUPOBATbL C PAaCYETOM NOSIHOIO yAaneHus Topda yCTOMYMBON KOHCUCTEHLIMWN M NOCAAKM HACbINK Ha
MWHepanbHoe AHO 6010Ta, NPUMEHUTENBHO K MOMNEPeYHbIM NPoPUNaM, NPUBELEHHBIM HA PUCYHKe 8.4,
a.

InybuHy KaHaB-Top$ONpPUEMHUKOB cneayeT HasHayaTb PAaBHOM TONLLMHE PAaCTUTENbHO-KOPHEBOIO
NMOKpOBa, HO He MeHee 1 m.

Mpwn Mcnonb30BaHUM ANA COOPYKEHUS Hacbinel Ha 6onotax | - Il 1 Il TUINOB MeNKNX 1 NblneBaTbIX
MeckoB WM MEeCYaAHWUCTbIX Cyrnecen cnegyeT npenycmatpuBaTb MOSHOE yaaneHue Topda B OCHOBAHWUU
(pucyHok 8.4, 6).

BbipesaeTca pacTUTENbHO-KOPHEBOM MOKPOB, MOC/AE YEro PaspbIXIAOTCA HUMKeNexkaline ciou u
yAanseTcs BcnabiBatowmin Topd 3a npeaenbl TpaHWen BbITOPPOBbIBAHUA. HUKHAA YacTb Hacbinu (HUKe
NoBEPXHOCTM 60N0Ta) COOpYKAETCA MyTeM OTCbIMKW TPYHTA B BOAy. [pU TaKON TEXHO/MOMMM B3aMeH
ToppONpPUEMHMKOB C ABYX CTOPOH HacbiNM Hape3aloTcA BOAOOTBOAHbIE KaHaBbl. YKa3aHHble paboTbl
peKoMeHAYeTCs BbINONHATL B 3MMHEE BPEMS.

Mpv npoeKkTMpOBaHMM HacbiNelr Ha 6GonoOTax BCeX TUMNOB, COOPY)Kaemblx crnocobom
rmgpomexaHmsaumm, cienyet pacCMaTpmMBaTb BapuMaHTbl KOHCTPYKLMW HACbIMK € NAAXKHBIMU OTKOCaMMU.
BbICOTY NASAYKHOFO OTKOCA B MeCTe COMPAXKEHMA ero C OTKOCOM HacbInNu cnegyeT NPpUHUMaTb paBHOM 1 m
HaZ, OCHOBaHWEM HacbINu.

8.11. Hacbinu Ha 6onoTax lll TMna raybuHon Ao 4 m cneagyeT NPOEKTUpPOBaTb, NpeaycMmaTpuBasn
NCNo/sb30BaHME MMHepasbHOro AHa 60/0Ta B KayecTBe OCHOBAHWA 3eMASAHOFO MONOTHA, C YYETOM
npeABapuUTebHOro yaaneHus TopdpaHoin Kopku (pucyHok 8.5) nnu 6es yaaneHus. B nocnegHem cnyyae
TOJ/ILLMHA HACbIMK C Y4€TOM €€ YacTW, PaCcnONOXKEHHOM HUXKe YypoBHA 60a0Ta, A0MKHA BbITb HE MeHee 3
M Haj, NOBEPXHOCTbIO TOPODAHON KOPKKM, NpPU 3TOM CcAefdyeT BAONb MNOAOWBbLI OTKOCA HACbINU
npeaycMmaTpmBaTh YCTPOMCTBO NPOPE308B Ha BCO TOJILLMHY PAacTUTENIbHOMO CNOA.

OcagiKy HacbINK 3a cYeT cKaTA TOPDAHOM KOPKU MOXKHO ONpeaeiTb N0 HOPMam, NPUBEAEHHbIM
B Tabanue 8.1.



KpyTM3HY OTKOCOB HacbinNen Bbille noBepxHOCTM 60s10Ta cnedyeT HasHayaTb MO HOpPMam,
npusegeHHbIM B Tabnuue 4.3 CHuM 32-01-95 n Tabnauue 8.2 ¢ yueTom yrna ecTeCTBEHHOro OTKOCa nog,
BOZOM.

Tabnuua 8.2

Bun rpyHTa KpyTrsHa OTKOCOB HMXE
YPOBHA OoJioTa

[lecox MeJIKMM M IIbBLJIEBATHIM 1:3
[lecoxk T'pPaBeJMCTHIM, KPYIIHBEM M CpeOHeN 1:1,75
KPYIHOCTHU
KpynHOOOJIOMOUHEIE T'PYHTH (T'aJIESUHMKOBEIM, 1:1,5
TPaBUMHLI, NMeOeHUCTHI, OPECBSIHEI)
[lpumMeuaHUE . [Tpu TMIOPOHAMEIBE HaCHIIEM KPYyTU3HA OTKOCOB

YCTaHaBJIMBaeTCAd INPOEKTOM.

8.12. MNpu NpoeKTUpOBaHUM Hacbinel Ha 6os10Tax c coxpaHeHMem Topda B OCHOBAHUM MOTYT ObITb
NPUMEHEHbl  KOHCTPYKTUBHO-TEXHO/IOTMYECKME MEPONpPUATUA, HanpaBieHHble Ha obecneyeHune
YCTOMYMBOCTM HACINWU, CTABUNBHOCTU FPYHTOB OCHOBAHMSA, CHUXKEHME 3HAYEHUA OBLLMX M yNPYTrMX 0Caf oK
nT.A.

OCHOBHBIMW M3 3TUX MePONPUATUIA ABNALOTCA:

- YCTPOICTBO BEPM MM YNONOKEHHbIX OTKOCOB;

- YCTPOWMCTBO B OCHOBAHWM BEPTUKAJIbHbBIX TPYHTOBbIX CBAW UM CBall U3 APYrMX MaTepuasnos, B TOM
yncne KOHCTPYKLMA POCTBEPKOBOTO TUNA;

- YCTPOWMCTBO HACTWIOB MOZ HACbIMbD MAM APMMPOBAHWE CAaMOM HacbiMM, B TOM 4ucne
reoTeKCTUIbHbIMM MaTepuanamu;

- YCTPOICTBO ApPEHaXHbIX Npopeselt AN BepTUKaIbHbIX APEH;

- YyBE/IMYEHME BbICOTbI HACLINU UAW TNYOUHbLI BbITOPHOBbIBAHUSA;

- MeponpuATMA ANA NPefoTBPALLEHMA CMOA3AHMA HAcbiNM NPU  HAKAOHHOM JAHe 60n0Ta
(BblpaBHUBaAHME AHA, YCTPOMCTBO YNOPHbIX KAMEHHbIX NPU3M U Ap.);

- WUCNONb30BaHWE T[EOTEKCTU/bHbIX MaTepuanoB, YKAaAblBaeMbIX HeENnocpeacTBEHHO Ha
NMOBEpPXHOCTb 60/10Ta WAM Ha BbIPABHUBAKLWLMIA CNOW TPyHTa (A41A nepepacnpeseneHus Harpysku,
BbIPaBHMBAHMA OCaZKM W NpeaynperKaeHns JIOKaNbHOro MpPOLABAMBAHMA HACbIMHOIO FPYHTA B
OCHOBaHMeE).

8.13. [llpoeKTMpoBaHME HacbiNer W3 MECTHbIX [IMHUCTbIX TPYHTOB [AO/KHO BbIMOJIHATLCA B
COOTBETCTBMU C TpeboBaHUAMMK M. 8.4 NpPU KPYTU3HE OTKOCOB B HUMKHEM YacTW Hacbinu He Kpyde 1:2, ¢
YCTPOCTBOM 3aWMTHOro cnos nog 6annactHon npusmoit (cm. n. 5.5). Mpu pacyeTax ycTONUMBOCTU
HacbiNKM cnepyeT Y4YMTbIBAaTb CHUMKEHME MPOYHOCTHBIX XAaPaKTEPUCTUK [PYHTOB, Bbl3blBAaemoe
0COHEHHOCTAMM YCIOBUIM MPOU3BOACTBA 3EMJIAHBIX PaboT.

8.14. Ha poporax BbICOKOM rpy30HANpPAMXEHHOCTM, BbICOKOCKOPOCTHBIX, @ TaKXe MpPU YCKOPEHHbIX
TEMMNaxX CTPOUTENbCTBA A/1A CO34aHMNA PAaBHOMPOYHOIO MO MPOTAXKEHUIO 3EMIAHOIO NOAOTHA Ha 6onoTe |
TUNA U CMENKHDBIX C HAM y4aCcTKax PEKOMEHAYETCA paccMaTpmMBaTb BapuUaHTbl NPOEKTUPOBAHUA HacbInewn
BbICOTOM A0 2 M Ha 6bonoTax | TMna rnybuHol Ao 3 M ¢ NOAHbIM yaaneHuem Topda B OCHOBAHUW.

8.15. MNpu NnpoeKTMpoBaHMM Hacbinen Ha 6010Tax ¢ ocTaBaeHMeM Topda B OCHOBaHUM 06s3aTeNbHa:
NnpoBepKa HenpeBbIWeHWA 4OMYCTUMOro 3Ha4YeHMA YNPYrnx 0CafoK rPYHTOB OCHOBAHMA HACbINM, a TaKXKe
WHTEHCMBHOCTU ocaaoK [12].

[na TakMx o6beKToB HEOOXOAMMO NPeayCMATPUBATL UCMbITAHWE FOTOBOTO 3EMJIAHOTO MOMOTHA
NPob6HbIMK Harpyskamu (MpunoxkerHue ).

9. HACbIMW B YCNOBUAX NOATONNEHUN

9.1. Hacbinn Ha y4aCTKaxX noatvonnaeHunAa cnenyetr npoeKTupoBatb € ydeTom MNOCTOAHHOIo uUan



nepuoamMYeckoro Bo3AencTBnA BOAHbIX MacC BOLOTOKOB MM BOLOEMOB, KOTOPOE MPOABAAETCA B BUAE
06BOAHEHMA TPYHTa TeNa HacbiNel, Pa3mblBAOWErO BO3AENCTBUA, Bbl3bIBAEMOro TEYEHUEM BOAHOIO
NMOTOKa AN BOIHEHUEM, PA3PYLUEHUA U 3arPOMONXKLEHNA OTKOCOB 3EMIAHOMO MNOMOTHA /IbAOM.

9.2. Ha NnpuM»KMMHbIX y4acTKax Tpacchbl, rae pasmeLleHne 3eMASHOro NoN0THA OFPAHNYEHO C O4HOWM
CTOPOHbI KPYTbIMM (KaK MPaBMI0, CKa/IbHbIMKM) KOCOTOPaMM, a C APYron - BOAOTOKaMM (M Bogoemamm), B
GO/bWMHCTBE CNYYaeB He MWMENOWMMKU NPUOPEKHbIX Teppac MO  TEXHWKO-IKOHOMWMYECKUM
coobpaxkeHUAM, NPeanoYTUTENbHO NPOEKTUPOBAHNE 3EMAAHOMO NOSIOTHA NPUCAOHEHHBIMW HACbINAMU.

Ha npuv»KMMHbIX y4acTKax cnesyeT NpoBepATb AOCTAaTOYHOCTb BO3BbILWEHWSA BPOBKU 3eMIAHOMO
No/sIoTHA (YCTAHOB/IEHHOM B COOTBETCTBUM C yKasaHMAMM M. 9.3) Ha YCNOBMAX 3aTOPHbIX U 3aXKOPHbIX
ABNEHUMN.

9.3. bpoBKa 3eMNAHOrO NOJIOTHA HAa NOAX0AAX K BOAOMNPONYCKHbIM COOPYKEHUAM Yepe3 BOL0TOKM
B MpeLenax ux pasinea, Nnpu pacnosioXKeHMM KenesHo40POKHbIX TIMHUIN BAOIb BOAOTOKOB, 03ep, MOpEe,
BOLAOXPaHWNLL, A TaKXKe BPOBKA OrpaAnTesibHbIX U BOAOPA3AE/bHbIX 4aMb AOIKHbI BO3BbIWATLCA HAA,
HaMBbICLUMM YPOBHEM BOZAbI NPU NPONycKe Hanbobluero NaBogKa ¢ y4eTom nNognopa, HakaTa BOJIHbI Ha
OTKOC, BETPOBOFO HAroHa, MPWAMBHBIX W NEefOBbiX ABAEHUA He MeHee yem Ha 0,5 m, a 6poBka
He3aToNNAEeMbIX PerynaLMOHHbIX COOPYKEHUN N Bepm - He meHee Yyem Ha 0,25 m.

HamBbicluniA pacyeTHbIM ypoBeHb BoAbl cneayeT onpeaenatb no CHulM 2.01.14-83 ucxogs u3
BEPOATHOCTM NpPEBbILEHMUA:

- Ha CKOPOCTHbIX, 0COB0Orpy30HanpAXKeHHbIX IMHUAX U NUHUAX | - Il KaTeropuii obuwei cetn - 1:300
(0,33%);

- Ha nHKsax IV KaTteropmm obeli cetn - 1:100 (1%);

- Ha noabesaHbIx nyTax IV Kateropum - 1:50 (2%).

Ha nogbe3aHbIx NyTaAX, r4e No TEXHONOrMYECKMM NMPUYMHAM He A0MYCKAeTCA NepepbiB ABUMKEHNUA,
B 060OCHOBAHHbIX C/y4aAaX BEPOATHOCTb MPEBbILEHUS HAaUBbICLIErO PACYETHOrO YPOBHA BOAbl cnepyet
NPUHMMaTbL paBHol 1:100 (1%).

Moanop cneayet onpeaenaTb C y4ETOM BO3MOXKHOIO Pa3MblBa pPycna No4 MOCTOM, HO He 6bosiee Yem
Ha 50% nonHoro pasmbiBa.

BbicOTy BETPOBOIro HaroHa M BbICOTY HakaTa BOJIH cneayeT onpeaenatb no CHul 2.06.04-82* ons
obecneyeHHOCTEM yKa3aHHbIX Bbille PacyeTHbIX YPOBHEN BOAbI.

Ons manbix MOCTOB U TPpyD pacxos AONYCKAeTcs ONpesensaTb C Y4ETOM aKKYMyIAUWM BOAbI Nepes,
COOpYXKEeHMEM.

9.4. OTKoCcbl M nNoOAOWBblI Hacbinen M OGepm Ha nogxodax K MocTam M Tpybam, OTKOChI
perynauMOHHbIX COOPYKEHWUIN N KOHYCOB MOCTOB B Npeaenax NoATONAeHNA fONKHbI ObITb YKpenaeHbl OT
BO34ENCTBMA Nba, BOJIHbI U TEYEHUA BOAbI.

lPaHUUbI OTAENbHBIX YacTel KpenaeHus U Ux TN (MOLWHOCTb) ceayeT PpaccyMTbiBaTb MO 3Mopam
BOJ/IHOBbIX Harpy3ok (CHuMM 2.06.04-82*) ncxoan ns obecnevyeHHOCTN pacyeTHOro Wwtopma. Mpu pacyeTax
MOLLHOCTU KpenJieHMA Ha BOJIHOBble BO34ENCTBMA 06ecne4YeHHOCTb PacyeTHOM BbICOTbl BOJIHbI
npuHUMmaeTca 5% B cucteme pacyeTHoro wropma obecnedeHHocTM 4% (1 pas B 25 nerT).

Bepx KpenneHusa AoBoamMTcA 20 6POBKM OTKOCA, EC/IM €€ OTMETKA onpeaeneHa us rugpoaormieckmx
YCNOBUIA BOAOTOKA Mo N. 9.3 MAM A0 TOM Ke OTMETKM Ha OTKoce npu Hosiee BbICOKOW Hacbinu. B
KOHCTPYKLMAX KpenneHuAa cnegyeTr npenycmaTpuBaTb Mepbl, UCKAOYaloWMe 3aTeKaHue BOAbl Moj,
KpenieHue C BblWepacnosoXKeHHOM YacTn OTKOCA.

TvN M MOLLHOCTb KpenaeHna onpeaenatoT Mo yCI0BUAM, COOTBETCTBYHOLWMM pacyeTHbIM pacxodam
BOAbl. BEpOATHOCTU NpeBbILLIEHNA PACXOLOB U COOTBETCTBYOWMX UM YPOBHEN BOAbI HA NUKE NaBOAKOB,
NPV KOTOPbIX AEeNCTBYIOT yKa3aHHble GaKTOpbI, CneayeT NPMHUMATL B 3aBUCMMOCTM OT KaTeropuit opor:

Ha AuHMAX Il u 6onee BbLICOKMX KaTeropmi M Ha BCEX JIMHUAX, HE [AOMYCKaoLWMX Mo
TEXHO/MIOTMYECKMM NPpUYMHaM nepepsbiBa gsukenns, 1:100 (1%);

Ha nnHuax IV Kateropum 1:50 (2%).

Mpumep pacyeTa BOIHOBOIO BO3AENCTBMA, BbINOJIHEHHbIN B COOTBETCTBMM € TpeboBaHuamm CHul
2.06.04-82*, BCH 206-87, HUMIM-72 npuseaeH B MpunoxxerHnn M.

[N 3alnTbl NOATONNAEMbIX HAcbIMel OT Pa3MbIBOB MOTYT MPUMEHATLCA KOHCTPYKLUMM NAaCCUBHOTO
M aKTUBHOTO TUNa (MAAMKHbIe OTKOCbI, 6epmbl, Aambbl).

B cOOTBETCTBMM C YCAOBUAMM SKCMyaTaLMM U AEACTBYOWMMM HArpy3KamMmm HazHa4yaoTCcA cnocobbl
3aLWMTbl NOATONIAEMbIX OTKOCOB HAcbiNei B COOTBETCTBUMN C PEKOMEHAALMAMM HACTOALLErO AOKYMEHTA



1 anbboma TMNOBbIX KOHCTPYKLUMI [22].

9.5. [ns 3aluTbl OTKOCOB OT Pa3MbIBAOLWEr0 BO3AEWUCTBUSA NPU PacYETHOM CKOPOCTU TeyeHus
BogoToKa g0 4 - 5 m/c Haubonee uenecoobpasHo  MCNONb30BaTb  Pa3pbiX/EHHble
CNaboBbIBETPMBAIOLLMECS CKAJIbHbIE TPYHTbI OCODBEHHO B FOPHbIX paioHax. lpu OTCyTCTBUM TaKoro
MaTepurana, a Tak:Ke Npu CKOPOCTU TeyeHus cBbile 4 - 5 m/c cneayeT NPOEKTUPOBATL B KAUYECTBE 3aLUTbI
WHXXeHEepPHble KOHCTPYKLMM (COOpHbIE U MOHONUTHbIE XKee306eTOHHbIE NANTHbIE NOKPbITUSA, JKECTKME U
rMBKMEe NOKPbLITUA, 3aWMUTHblE U MOAMOPHO-OCeAatoWwme CTeHbl, COOpHbIe Kene30H6eTOHHble PAXKM,
6eperoBble orpaxkaeHua u ap.).

Ons CHUXKEeHMA pa3mblBaAlOLLEro BO3AEWCTBUA MOTOKA Ha 3eM/IAHOE MOJIOTHO NpPM BbICOKOWM
CKOPOCTU TeYEeHMA NPesyCMaTPUBALOT YCTPOMUCTBO NOMEPEYHbIX COOPYKeHWUM (byH, Wnop, noaysanpya u
ap.). UenecoobpasHocTb NpMMEHEHUS MX U MOPALOK pasMeLLeHNs Ha 06bEKTe, a TaKKe HeobXo4MMOCTb
Cpe3KM NPOTMBOMNOIONKHOIO Bepera peKoMeHAYyeTCA NPOBEPATb MOLE/IMPOBAHNEM PEYHOIO NOTOKA.

B npegenax mexay nonepevyHbiMU COOPYHKEHUAMMU AAA YKPENnIeHWs OTKOCOB Hacbinu cnegyet
NPUMEHATb CNOCOObI 3aLWUTbI, YYUTHIBAIOLLME CHUMKEHNE CKOPOCTU TEYEHUA B STUX 30HAX.

9.6. 3aWMUTHble KOHCTPYKLMM M3 PaspbIX/IEHHbIX CKasibHbIX C/1ab0BbIBETPMUBAOWMNXCA TFPYHTOB
(HecopTMpoBaHHOI rOpHOK Macchl) MOTYT BbITb 3aMPOEKTUPOBaHbI B BUAE 3aLUTHbIX HEPM U YLLIMPEHHbIX
3aLUMUTHBIX NPU3M.

OCHOBHbIM TUMOM YKPEnIeHUA ABAAETCA KOHCTPYKLUMA B BUAE 3aLLMUTHOMN Npu3ambl (6epm) (prcyHoK
9.1), KoTopasa OTCbINAETCA M3 HECOPTUPOBAHHOM FOPHOM Macchl, coaepKalleli He meHee 50% KamHel

Pac4eTHOro AnameTpa d}( . TONWWHY 33aWKUTHOrO CNOA cneayeT NPUHUMATb HE MeHee TpeX pacyeTHbIX

ANAMETPOB, NPU WWMPUHE NPU3Mbl MOBEPXY HE meHee 1 m. [Tpy HEBO3MOXKHOCTU MO MECTHbIM YC/I0BUAM
O HOBPEMEHHOM OTCbINKM SiAPA HACbINW U 3aMTHOMN NPU3MbI LULMPUHY ee NOBEPXY C/ieyeT Ha3HayaTb He
meHee 3 M.



a)

6)

aun 6 - cooTBETCTBEHHO MPU HEPA3MbIBAaEMbIX U Pa3MbIBAEMBbIX
rPYHTax ocHOBaHuWA; 1 - HECOPTUPOBAHHAA ropHas macca,

coAepKallas KameHb pacyeTHOM KpyMHOCTU dK, B Ko/lMyecTBe

2> 50%; M _ - 3a10)KeHWe HapYyKHOro OTKOCA 3aLMTHOMN NPU3MBbI

n

PucyHok 9.1. KoHCTpyKumMA yKpenaeHna noaTonaeHHoro



OTKOCA HacbINW HECOPTUPOBAHHOM rOPHOIM Maccoi B BuAe
3aLUUTHON NPU3MBI

OHDEAEHEHME dK , NPUBEAEHHOIO K ANaMeETPY Wapa, Npon3soanTcAa B 3aBUCUMMOCTU OT CKOPOCTU TEHEHUA BOOOTOKA U KPYTU3HbI OTKOCA (anﬂO)KEHMe 3). Mpwn

3TOM O4HOBpPEMEHHO 060CHOBbIBAETCA 3a/10XKEHME HapPy*HOro OTKOCa 33UJ,MTHOI71 NPU3MbI mn Ha OCHOBAaHWN TEXHUKO-3KOHOMMUYECKNX PaCHETOB.

Ha BOrHyTbIX y4acTKax pyc/na PeKW, B CEBEPHbIX paloHax, rae OTKOCbl HacbiMM MOTYT MOABEPraTtbCA WHTEHCMBHOMY BO3AEWCTBUIO Neaoxona, cnepyet
npeaycMaTpmMBaThb 3aWMTHYO NPU3MY LUIMPUHOM NOBEPXY HE MeHee 3 M C BHELLHMM OTKOCOM He Kpyye 1:2.

Mpu pasmbiBaeMbIX FpPyHTax OCHOBaHWA ciedyeT Yy MOAOLIBbI HAcbiNM MPeaycMaTpuBaTb YNOPHY MNpusmy-pucbepmy (pucyHok 9.1, 6), TpeboBaHuA K
KPYMHOCTU KaMHS B KOTOPOM TaKMe }Ke, KaK U 4/1A KaMHS 3aWMTHON Npuambl Ha oTKoce (MpuaokeHue 3).

KOHCTpYKUMA YNOPHOM NpU3Mbl ONpesenseTca no pacyery.

9.7. YWMpeHHble 3almUTHbIE NPU3Mbl PEKOMEHAYHOTCA A/1A 3aLWMTbl OTKOCOB OT NaBOAKOBbIX BOA M fiefoxoaa Ha goporax Il v IV kKateropmit npu pacyeTHom
CKOPOCTM TeueHua A0 4 m/c 1 BbiCOTe Hacbinei He cebilwe 10 m (pucyHOK 9.2). 3Ta KOHCTPYKLMA CO34aETCA NyTem NepecbInku nof YrioM eCcTeCTBEHHOro OTKOCa
HECOPTUPOBAHHOWM rOPHOM MaccChbl, coaepKallein 06AOMKKU pacyeTHOro AnameTpa He meHee 25%.

> 0,25 Al

Jikg

2/3h,,

1 - KOHTYp 3aLUMLLAEMOro OTKOCA; 2 - HECOPTUPOBAHHasA

ropHaa macca, cogepxatlan dK > 25%; h - HanbonbLLas BbICOTA

max



ycTyna npu pasmbige

PucyHok 9.2. KoHCTpyKUMA YKpenieHMa noaAToNeHHOro
OTKOCA HacbINM HECOPTUPOBAHHOM rOPHON Maccoi, OTCbiINaemon
noa, yrnom ectecTBeHHOro OTKoCa B BUAE YLWUPEHHOMW
3aWMTHOM NPU3MBI

JTa KOHCTPYKUMA paCCyMUTaHa Ha nocnegyrwouiee 4YaCtTuyHoe ee neped)opMMpOBaHme noa BO3,£|,€I7ICTBVIEM naBoAKOBbIX BOA U negoxoda C 06pa303aHmeM Ha
OTKOCE CAMOOTMOCTKN N3 KPYNMHOIro KamHA. Ll,e}'IEC006pa3HOCTb yCTpOl\/‘ICTBa TaKoM KOHCTPYKUUK onpenenaeTca TEXHUMKO-3KOHOMUYECKMM PaCHETOM.

OnpeaeneHne pasmepoBs YLWMPEHHOM 3aWLMUTHON NPU3MbI Al Bo3mosHO no Mpunoxenunio U.

9.8. I'MbKKe kene3obeToHHbIE MOKPLITUA PA3NYHOM TOALWMHBI OT 5 A0 15 cm LenecoobpasHbl NPU OXKUAAEMbIX HEPAaBHOMEPHbIX 0CaZlKax OTKOCOB Hacbinew
N UX 3a010KeHUN He Kpyde 1:2. OHKM pacnonaratoTca B rpaHMLLAX OT PAcYETHbIX OTMETOK BEPXA KPenaeHUs A0 MEXKEHHOTO YPOBHA. B 30He MeXeHHOro ropmsoHTa
HeobxoAMMO co3aaHue ynopa B BUMAE KaMeHHOM Npu3mbl, YCTOMUYMBOM Ha BO34eNCTBME MOTOKA M bAa. MOKpbITUA B NOABOAHOM YacTu GeperoBoro CK/OHa
NPUMEHSAIOT TONLLMHON 5 CM Ha NOAN0XKKE M3 reoTekcTuna [2].

9.9. 3aWmTHble CTEHbI CneayeT NPUMEHATb AA YKPenJeHUA 3eMIAHOIo MOJIOTHA MPU PaACNo/IOKEHUN €ro Ha CTECHEHHbIX YY4aCTKax pycna npu BbICOKUX
CKOPOCTAX TeYeHUA. X NPOEKTUPYIOT C GYyHAAMEHTOM, 3ar1yb6aaeMbIM Ha BEIMUYUHY, HE MEHbLUYIO PAacYeTHOMN ryb6MHbI pasmbiBa.

MoanopHo-ocepatowme CcTeHbl sABAAOTCA 6echyHAAMEHTHOM PasHOBMAHOCTbIO MPOAO/bHbIX OeperoykpenuTenbHblX COOpY)KeHuA. OHM cocToAT Wu3
OZEeBaOWMX CTEH U ocefalowmx maccmsoB (pUcyHOK 9.3). OCHOBHbIM MPEUMYLLECTBOM 3TOM KOHCTPYKLMU MO CPABHEHMIO C 3aLUMUTHbIMU CTEHaMWU ABNSETCA
oTcyTcTBME QYHAAMEHTA, YTO PE3KO CHUXKAET UX CTOMMOCTb U TPYAOEMKOCTb PaboT no coopyKeHuto [5].






1 - cbopHan ogesatoLLan cTeHa U3 610K0B; 2 - Hacblnb
(nnm 3awmwaemsit beper);
3 - npoTMBOBeC (HapallleHHbI y4acToOK 0ceAalolero Maccmsa);
4 - npoKnaaka us Tons;
5 - cBOpHO-MOHONUTHBIV 0CeaatoLWmMin Maccms

PucyHOK 9.3. KOHCTpyKuma cbopHOM NognopHO-oceaaloLweit CTeHbI

9.10. B ceBepHbIX palioOHax Ha PeKax C UHTEHCUMBHbIM J1I640X040M PEKOMEHAYETCA MPOBEPATb
6eperosalmMTHble COOPYHKEHUA Ha YCTOMYMBOCTb MO BAUSHUEM Ief0BOro Bo3aelcTtema [6, 21, 33].

9.11. OnAa yKpenneHusa cjedyeT Ha3HayaTb KOHCTPYKLWUM, NpUBEAEHHble B asbbome TUMOBbLIX
KOHCTPYKLMI [28]: KameHHble HabpPOCKKU pPasINYHbIX MoaAndUKaLmin; 6eToOHHbIE NAUTbI (NPY BbICOTE BOJTH
0o 0,7 m u cnabom nesoxone); *enesobeToHHble pa3pesHble NAMTbl (Npu BbicoTe BoaH Ao 1,0 - 1,5 m);
enes3obeToHHbIe NNTbl, OMOHONMYMBAEMbIE MO KOHTYPY U MOHO/IMTHbIE Ke1e306eToHHble NAUTbI (Npu
BOJIHaX BbICOTOM A0 3 M); }Kene306eToHHble TMbKMe NoKpbITMA (Npu BoaHax Ao 1,5 m); beperosalimntHble
CTeHbl M Ap. YKpenasemble NAnTamu OTKOCbl Hacbinel AoaKHbl bbiTb He Kpyde 1:2. Ocoboe BHMMaHMe
npu 3almuTe oT BoAHOOOSA yaenaeTca NoAroToBKe nog nauTbl - o6patHoMy GUAbTPY, BbINOJIHAEMOMY MO
pacueTy. Ons ycTpoicTtBa obpaTHOro puabTpa NPUMEHSIOTCA LWebeHNCTo-rpaBUMHO-NEecYaHble FPyHThI, a
TaK»Ke reoTeKCTubHble MaTepuansl (Mpunoxkexue K).

B KauecTBe 3aLlMUTHBIX KOHCTPYKLUMIA OT BOJIHOBOFO BO34ENCTBUA CNeAyeT pacCMaTpUBaTb NAANKHbIE
OTKOCbI, BOJIHOJIOMbI, BOTHOOTOOWHbIE CTEHbI, BYHbI U Ap.

9.12. Mpu nNpUMMEHeHUM Ha MOATONNAEMbIX OObeKTax OeTOHHbIX W  XKene30b6eTOHHbIX
YKPENUTENbHbIX KOHCTPYKLMA B HeobXogumblx cayyasx cnegyer npeaycmatpuBaTb 3alUTy WX OT
NCTUPAIOLLErO BO3AENCTBUSA rPaBUMHO-TaNeYHUKOBbIM MaTepUaiom.

9.13. Mpu HanMuMn 6GONbLWINX HEUCNO/b3yeMbIX TEPPUTOPUNA U LWUPOKUX BO3MONKHOCTEM
NPUMEHEHMA TMAPOMEXAHM3ALNN BbllleyKa3aHHble 3alNTHbIE KOHCTPYKLUMKN B 0BOCHOBAHHbIX TEXHUKO-
3KOHOMMYECKMMM pacyeTaMm Cy4anx MoryT BbiTb 3aMeHEHbI MIAXKHbIMM OTKOCaMM.

KpyTU3Hy NAAXKHBIX OTKOCOB C/aeayeT YyCTaHaBAMBaTL NO pacyeTy.

B pacyeTax cnefyeT y4uMTbiBaTb KPAaTKOBPEMEHHOCTb U NEepPUOANYHOCTb NOATON/IEHUA OTKOCOB U
peasbHble ycioBMA 06pa3oBaHMA BOJIHbI HA MOMME, a TaKKe BO3AEeNCTBME NPOLOAbHOIO TeYEeHMA NpU
nasoake.

9.14. CHUXKeHMe BO34eNCTBMA BETPOBOM BOJIHbI HAa OTKOC OKa3blBaeT NpoM3pacTaloLLan Ha nomme
ApeBecHaa pPacTUTENbHOCTb. BiMAHME pPACTUTENBHOCTU KaK OAMH W3  3/IEMEHTOB YKpenieHuA
NMOATON/IAEMbIX OTKOCOB C/lelyeT YYMTbIBATb, €C/IN €€ BbICOTa MPEBbIAET pacyeTHyto rnybuHy BoAbl
6onee yem Ha 0,7 BbICOTbI BOJ/IHbI B COOTBETCTBUMN C peKomeHaaumsamm BCH 206-87.

10. BbIEMKU
BbleMKu npu 61aronpuUATHBIX MHXEHEPHO-re010rMYeCcKnX yCAoBUAX

10.1. KOHCTPYKLMIO BbIEMOK C/lleyeT Ha3Ha4yaTb B 3aBUCMMOCTU OT UX FNYyOUHbI, BUAA U CBOWUCTB
FPYHTA, KNMMaTUYECKMX YCNOBUI paioHa CTPOUTENBCTBA, C Y4eTOM cnocobos NnponssoacTea pabot. Mpu
NPOEKTUPOBAHMM BbIEMOK CeAYeT y4UTbIBATb NOTPEOHOCTb MPYHTOB A1 COOPYKEHUA CMEXKHbIX HAacbIMNe
W NPW HEeLOCTAaTOYHOCTU FPYHTOB - PAaCcCMaTpPMBaTb BAPUAHTbI paclUMpPeHUA BbIEMOK Nog, Kapbepbl.

[na TMNOBbIX PeLleHN oYepTaHUA BbIEMOK CleayeT NPUHUMATb, PYKOBOACTBYACH NONepevHbIMU
nNpoduUNAMM, NOKa3aHHbIMKU Ha pucyHKax 10.1 - 10.8, KpyTU3HY OTKOCOB Ha3HavaTb no Tabauue 4.4 CHul
32-01-95.
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PucyHok 10.1. MonepeyHsbiii Npoduib BblIEMKU TNyOUHON
(BblCcOTOlM BEpPXOBOro OTKOCA) A0 12 M B KPYNMHOOB/I0MOYHbIX,
KPYNHOO6/10MOYHbIX C NeCYaHbIM 3aMOJIHUTENEM U MEeCHaHbIX

APEHUPYIOWMNX FPYHTaX

a) 6)
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2 b/2 b/2 0
g o \.(\
0,02—0, \ h, 0,02—0,04
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a - B F/IMHUCTBIX TPYHTaxX TBEPAbIX U NONYTBEPAbIX,
xapaktepusyembix W, < 0,23, 1 B KpyNnHOOBNOMOYHBIX FPYHTaX
C IIMHUCTbIM 3aMOHUTENEM;

6 - TO 3Ke, NPU FNHUCTBIX TPyHTax, XapakTepusyembix W, >0,23;

h3 - TOZILNHA 3alLUTHOTO CNoA

PucyHok 10.2. MonepeyHbiii Npoduib BblIEMKK FNyOUHON
(BbIcoTOM BepxoBoro oTkoca) o 12 m



y NpodunbHas 6poeka

————a
- —— -

H-.12,0

L »b+2,5

A

<

y.FipoekTHasn 6poeKa

— — T e e ——
[}
T

PucyHok 10.3. MonepeyHbiit Npoduab BbIEMKU B panoHax
C 3aCYLU/IMBbLIM KIMMATOM B APEHUPYIOLWMNX FPYHTaX,

B MaionoABUXXHbIX U HENOABUXHbIX NEeCKax

y [lpogpmnsHasn

b

4,0

v MpoexTyan

6poBka

Bposxa

<
_*.___,___-

1.0

PucyHok 10.4. MNonepeyHbln Npoduab BbIEMKU B NECKaX
Ha CMNbHO3AHOCUMbIX YY4aCTKaX C KIOBET-TPaHLLesMM



0,020,

PucyHok 10.5. MonepeyHbiii Npoduib BbIEMKM rNybMHON A0 12 m
B ME/IKMX U MblNeBaTbIX MecKax, B I/IMHUCTbIX MPYHTAX C

0

b,
E_j

rome  mumacer worre

’

WL < 0,23 1 B NErKOBbIBETPUBAIOLLMXCA CKaNbHbIX

MpumeyaHue. LLnpnHa 3aKiOBETHOM NOJ/IKM NPU BbICOTE OTKOCA OT 2 A0 6 M - 1 M, Npu BbiCOTE OTKOCa OT 6 40 12 M - 2 m.

A

v NpodunLHan 6poBka
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PucyHok 10.6. MonepeyHbiii Npoduib BblIEMKK TNy6UHON

/’13 - TONLWMHA C/1051 3aMEHbI T/IMHUCTOrO FPYHTa APEHNPYIOLLNM




(BbIcOTOM BepxoBOro oTkoca) A0 12 M B IIMHUCTbIX

TyronnacTuyHbIx rpyHTtax (0,25 < IL < 0,50)

a) 6)

"I‘IpoeKTHaq 6poska

004 TN

a - C Kene306eToOHHbIM JIOTKOM; 6 - C IOTKOM U ApeHaxKemM
ME/IKOTO 3a/103KeHNsn; h3 - TO/ILMHA CNOA 3aMEHbl

TMAHUCTOTO FPyHTa APEHUPYIOWNM; 1- BO,EI,OOTBO,D,HbIVI NNOTOK;
2- APEHAX MENTKOro 3a/10XKeHnA

PucyHok 10.7. MonepeyHbiii Npoduib BbleMKM FNyOUHON
(BbIcOTOM BepxoBOro oTkoca) Ao 12 m
B IMIMHUCTbIX TYFOMNAACTUYHbIX FTPYHTaX C BPE3HOM NoAYLIKOM






PucyHok 10.8. MonepeyHbiii Npoduib BblIEMKK TNyOUHON
(BbICOTOM BEPXOBOrO OTKOCA) A0 12 M B CyXMX neccax
3aCyLWMBbIX PalnoHOB

[Na yCcUneHns KOHCTPYKLUUM 3eMNSHOTO MOMOTHA B BbleMKax M Ha Hy/eBbIX MecTax cneayeT npu
TIMHUCTBIX TFPYHTaX C BAAXHOCTbIO WL > 0,23 npeaycmaTpuBaTb YCTPOMCTBO 3alMTHOrO C/AOA B

COOTBETCTBMM C yKazaHuAmM nn. 5.5-5.8.

10.2. B paitoHax C 3aCyLlW/MBbIM KAMMATOM, r4e NPOUCXOAUT MOJIHOE BNUTbIBaHME aTMOChEpPHbIX
0CafikoB BO BCAKOE BPEMA rofa, BbIEMKM B APEHUPYIOLLMX TPYHTaxX M BapxaHHbIX NecKkax [omnycKaeTcs
npoekTnpoBaTb 6e3 KloBeToB (pucyHok 10.3). Ha pa3aenbHbIXx NyHKTaxX Ha CUbHO3aHOCMMbIX Y4acTKax B
MasIoNOABUMKHbBIX M MOABUMKHbIX MEcKax BbleMKM ClefyeT MPOEKTUPOBaTb C KIOBET-TPAHWeEAMMU Y
NoAoLWBbl OTKOCOB WNPWUHOM 4 M, rnybuHoi o 0,6 m (pucyHok 10.4).

10.3. MpK NPOEKTUPOBAHUN BbIEMOK TNYyOUHON Gonee 2 M B FIMHUCTbIX TPYHTaX, B MESIKUX U
nblneBaTblX MNECKax M B NErKOBbIBETPUBAIOWMXCA CKaNbHbIX FPyHTax caeayeT npesycmaTpuBaTb
3aKIOBETHbIE MNOAKM WupuHOM 1 - 2 m (pucyHok 10.5); npu rnybuHe BblemMok 6Gonee 6 m B
NErKoBbIBETPUBAIOWMXCA CKa/lbHbIX TPYHTax cneayeT nNpeaycmaTpuBaTb KHOBET-TPaHLWEW LWUPUHON
NoHu3y 4 m, rnybuHoin 0,6 m.

[na BbIeMOK B paioHax M3bbITOYHOTO YB/Ia’KHEHUA MPU YKa3aHHbIX TPYHTaX, a TakKe B BblIeMKaXx C
KPYTbIMWM OTKOCAMW B CYXMX JIeCCax 3aKIOBETHbIE MOJIKM CleAyeT npeaycmaTpMBaTb NPU BCEX BbICOTAX
OTKOCOB.

10.4. NMpw NPOEKTUPOBAHUM BbIEMOK B CU/IbHOHABYXaIOWMX FPYHTAX, UPHbIX TMHAX, B I/IMHUCTbIX

FPYHTAX, XapaKTepunsyembiX BN1aXXHOCTbIO Ha rpaHULE TEKYHECTU WL >04,8 BbIBETPENbIX CAOOAHDLIX U

CNOAMCTbIX CNaHLAX, a TaKKe B BbIBETPE/bIX U Pa3sMOKAaEeMbIX TaNbKOBbIX, XIOPUTOBbLIX U FAUHUCTbIX
cnaHuax HeobxoaMmo paspabaTbiBaTb WUHAMBMAYaA/bHblE pelweHMA NOo 3aluTe OTKOCOB M 3amMeHe
YKa3aHHbIX FPYHTOB Mo/, OCHOBHOW MJIOWaAKoM.

Mpu 3TomM pellaollee 3HayeHWe Ana obecneyeHUs YCTOMUMBOCTM KOHCTPYKLUUM UMeeT
cBoeBpemMeHHoe (6e3 3aepyKKK) BbINOSHEHUE YKPENUTEbHbIX PaboT.

BbleMKM B I/IMHUCTbIX FPYHTAX NMOBbILEHHOM BAAXKHOCTU
M NepeyB/iakHEHHbIX

10.5. KpyT13Ha OTKOCOB BbIEMOK B IMIMHUCTbIX FPYHTaX MNOBbILIEHHOM BAAXKHOCTM (TYroniacTUUHbIX

0,25 < [L < 0,5) Ha3Ha4aeTcAa no Tabnuue 4.4 CHuM 32-01-95. KoHCTpYyKLUMA BbIEMOK, NPOPE3atOLLNX

MaccuBbl MepeyBAaXKHEHHbIX FMHUCTbIX TPYHTOB (MATKOMAACTUYHbBIX ]L > 0,5), onpeaenserca no

MHAMBMAYANIbHOMY MPOEKTY C NPOBEPKOMN pacyeTom obLuelt U MecTHOM YCTOMYUBOCTU.

10.6. Mpwn 3ameHe rpyHTa B OCHOBHOM nNAOWAZAKE Ha Hy/NEeBblIX MecTax M B BblEMKaX,
pa3pabaTbiBaeMbiX B T/IMHUCTbIX FPYHTaX MOBbIWEHHOW BAAXKHOCTU U MepeyB/aKHEHHbIX, TO/LMHA
3aLWMTHOrO C/108, YCTPaMBaeMoro U3 ApeHMpYoLWmX rPYHTOB noZ 6annacTHON NPU3MON, yCTaHaBAUBaETCS
pacyeTom No PEKOMEHAALMAM METOANYECKMX YKazaHui [9 - 11] u MNpunoxkeHus B.

10.7. 3ameHa rMUHUCTbIX FPYHTOB Ha OCHOBHOM NAOWAAKE B BbIEMKE APEHUPYIOWMMU MOMKET BbITb
OCYLLECTB/IEHA HE TOJIbKO MyTeM YCTPOMCTBA HaKNaAHbIX, HO WU BPE3HbIX KOHCTPYKLMI 3aLLUTHOFO CNos
(pncyHKkmM 10.6, 10.7).

Mpwn Bpe3HOI KOHCTPYKLUMMK 3aWMTHOro cnos (pucyHok 10.7) B KayecTBe BOA0OOTBOAA MOTYT BbITb
NCMNO/Ib30BaHbl: Kene3obeToHHble NIOTKU, ABYXbAPYCHbIE SIOTKU, NOTKM B KOMOBMHALMKU C ApeHaKamu
HernyboKoro (Mav rnyboKoro) 3anoKeHus.

BbleMKM B CKaNlbHbIX FpyHTax
10.8. MpoeKTUpOBaHNE OTKOCOB CKa/ibHbIX BbleMOK (MO/lyBbIEMOK) AONXHO OCHOBbLIBAaTbCA Ha

OLLEHKEe MX OOLLEeN M MECTHOM YCTOMYMBOCTU B COOTBETCTBUM C PACYETHLIMU CXEMAMM, OTParKkatowmmm
cneunduKy paccmaTpMBaemMoro 06BEKTa, YYMTbIBAOWMMM HaAMYMe W Hanpas/ieHMe MOBEPXHOCTEN



0CNabneHUA - TPELLMH - MO OTHOLIEHMIO K OTKOCY, XapaKTep 3aM0AHEHUA TPELLMH, NPOYHOCTb FPYHTOB, UX
67104HOCTb U MIHTEHCMBHOCTb BbIBETPMBAHMA BO BpeMeHMU (MpunoxkeHune A).

BA1aronpuATHO OPMEHTUPOBAHHBIMM MO OTHOLLEHMIO K OTKOCY ABASIOTCA NOBEPXHOCTU OCNabaeHus,
pacnofoXeHHble TOPU3OHTANbHO, 3aNPOKMUHYTBIE, CEKYLLME OTKOC BKPECT, BEPTUKA/BHbIE.

10.9. Mpn HanMuMmM MaTepuanosB WHKEHEePHO-reonornyeckoro obcnenoBaHUA (BKAOYAKOLLMX
AMarpammbl TPELLMHOBATOCTU, XapPaKTEPUCTUKM BAOYHOCTU M MPOYHOCTU MACCMBA) OTKOCHI BbIEMOK B
CKaNbHbIX CNabOBbIBETPUBAIOLLMXCA MACCUMBHbIX rpyHTax (MpunoxkeHne A) ¢ HnaronpuATHbIM
pacnofioXkeHnem noBepxHocTelt ocnabneHusn, BblAep)KaHHbIM MO AJIMHE MPOEKTUPYEMOro OTKOCa, U
6n04HOCTblO 60nee 0,5 M, AonycKaeTcA MPOEKTMPOBATb C UCMO/Ib30BAaHMEM TPYMNMNOBbLIX MOMNEepeyHbIX
npodunen (pucyHok 10.9).
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a - 6e3 KIoBeTOoB; 6 - C KloBeTaMM, 3ar/lyb6/1EHHbIMU B CKa/1bHbIN
FPYHT UM NOAYYaEMbIMU 33 CYET YCTPOMCTBA OCHOBHOW MNOLLAAKM



MyTEeM OTCbIMKMU KPYNHOOB/10MOYHOIO UM NECYaHOro rPYHTa;

B - wupuHa noHu3y; 1, 2, 3 - 3a/10’KeHne 0TKOCOB B
KOPEHHbIX CKa/ibHbIX FPYHTaX, 3/110BUM U AENI0BUN COOTBETCTBEHHO;
4 - Kamepa ANA YKPbITUSA; 5 - HULWA ANA YKPbITUSA; 6 - KOHTYP
6annactHol Npusmsl; 7, 8, 9 - KOpeHHble CKaslbHble FPYHTbI,
3N10BUIA U AeNOBUIM (COOTBETCTBEHHO)

PucyHok 10.9. NMonepeyHble Npodunan BblIEMOK
B CKa/IbHbIX C/1ab0BbIBETPMBAOLLMXCA FPYHTAX
¢ 6naronpuATHBIM PACNOIOKEHMEM NOBEPXHOCTEN ocnabneHuna
npu NOMNEPeYHOM YK/IOHE MeCTHOCTU He Kpyuye 1:3

OTKOCbI BbIEMOK B CKa/ibHbIX C/1ab0OBbIBETPUBAOLLMXCSA TPELWMHOBATBIX FPYHTaX NPU aHaJI0MMYHOM
6naronpuATHOM PacCnoJIOXKeHUM MnoBepxHocTen ocnabneHma wm 6aodHoctn 0,3 - 0,5 M MoOXKHO
NPOEKTMPOBATb MO FPYNMNOBbIM NOMNEPeYHbIM Npoduaam Npun ux 3anoxkeHuun 1:0,5 oo BbicOTbl 15 m.

10.10. Npope3Hbie BbIEMKM B C/1aOOBbIBETPUBAIOLLNXCA CKAJIbHBIX FPYHTax cneayeT NpoeKTUpoBaThb
NPUMEHUTENbHO K NonepeyHbim npoduaam, npueeaeHHbIM Ha pucyHke 10.9.

PacctoAHWe OT ocu KpalHero nyTm A0 MOAOLWBbI OTKOCA BbleMKM B €NaboBbiBETPMBAIOLLMXCA
CKa/IbHbIX FPYHTAX (MpM OTCYTCTBMM NAafeHMA NAACTOB MAcCMBa B CTOPOHY MyTK), @ TaKKe A0 NoAnopHOM
CTeHbI cnegyeT NPUMHUMATb HEe MeHee 5 M, NpeaycMaTpUBas YCTPOMCTBO HULL U Kamep.

Huwwu cnepyet npoekTnpoBaTth Yepes 50 M € KaXKA0M CTOPOHbI NMYTW B LUIAXMATHOM NOPALKe; Yepes
300 M C KarKAoOWM CTOPOHbI MYTM B3aMeH HULW HAONEXWUT MPOEKTUPOBATb Kamepbl ANA pasmelleHumA
NyTeBOro WMHCTPYMEHTa M obopyaoBaHMA, rNyouHON He meHee 3 M. [NybMHA HMW Ha3HayaeTcA B
3aBMCUMOCTM OT CKOPOCTU ABUMKEHUA Noe3a0B: NpU ckopocTn noesga Ao 140 km/u -1 m, npu V = 141 -
160 Km/u -2 m, npu V =161 - 200 Km/u - 3 m [31].

[na otBofa BOAbI M3 BbIEMOK HEOBXOAMMO NpesycmMaTpmBaTb No obeum cTopoHam 6annacTHom
npu3mbl yKNaaky bopatopa U3 MecTHOro KaMHa uam 6eToHHbIX 6J0KOB UM Ke YCTPOMCTBO KIOBETOB U
3aKIOBETHbIX NOJIOK.

10.11. Mpwn HeBbIAEPKAHHOCTM 3a/IEraHUS CKasibHbIX C/1abOBLIBETPUBAIOLIMXCA FPYHTOB, WX
CUNIbHOWM ANCNOUMPOBAHHOCTU M HEOBNAroNPUATHOM PACNONOXKEHUM NOBEPXHOCTEM 0CabneHus, a TakKe
Ha KPYTbIX KOCOropax M B paliOHax C pacyeTHOM CcelcmMYHOCTbIO 8 bannoB K bHonee crneayert
NPOEKTUPOBaTb OYepPTaHMA BblIeMOK (N0YBbIEMOK) C MYTEBbIMU YNaBAMBAOLMMM TPAHLWEAMM (PUCYHOK
10.10), a KpyTU3HY OTKOCOB Ha3Ha4aTb MHAUBUAYANbHO.

fabapuTbl TpaHWwen onpeaenatoTca pacyeTom. [as NPUOAMMKEHHOM OULEHKU WX MOXKHO
NMoNb30BaTbCA AaHHbIMU, NpUBeAEHHbIMKU B Tabanue 10.1.
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1, 2, 3 - KpyTM3Ha OTKOCOB B KOPEHHbIX CKaJIbHbIX FPYHTAX,

3N110BMN U AeNt0BUN; 4 - TeXHONOTMYEeCKana NoaKa 6830ﬂaCHOCTVI,'

T

[l - WMpUHa TpaHwewn; Z - rnybuHa TpaHwewu;

H - BbICOTa BEpPXOBOro OTKOCQ; hH, hB - BbICOTa OTKOCa B 3/1l0BMNA/IbHOM

n AentoBnaibHOM C/0AX

PucyHok 10.10. MonepeyHbli Npodurab BbIEMKM B CKA/bHbIX
FPYHTaX C NyTeBbIMM YN1aB/AMBAIOLLMMM TPAHLIEAMM

OBmas BHICOTA OTKOCa
H, M

[lMprHa TpaHIen
IOHMU3Y, M

I'my©wuHa TpaHWeu,

M

16
16 -
25 -
> 35

25
35

o O

|
o o U1

1,0 1,25
1,25 1,50
1,50 2,0
2,0 - 2,5

Tabaunua 10.1

10.12. OTKOCbI BbIEMOK B CKa/ibHbIX BbIBETPMBAIOLLMXCA FPYHTAX c/iedyeT NPOEKTUPOBaTh C yYeTOM
He TonbKo obecneyeHus ob6LLeN, HO M OLEHKM MECTHOW YCTOWYMBOCTM, C YYETOM WMHTEHCMBHOCTU
BbiBeTpuBaHuA (MpunoxkeHne A). MpyW Ha3HAYEHUW KOHCTPYKUMM BbIEMOK B TaKMX TPYHTaX MOMHO



NCXOANTb U3 ABYX MPUHLMMOB:

a) obecneyeHunna obuleit N MecTHOW YCTOMYMBOCTH;

6) obecneyeHnn obLel yCTOMYMBOCTU NPU JOMNYLLEHUM MECTHbIX AedopmaLmii B BUAE OCbINEN.

Mpy 3TOM BO3MOXHbI C/lefytoLLMe KOHCTPYKTUBHbIE BAPUAHTDI:

- KpyTble OTKOCbl, C TpaHweel, obecneymBatolLelt aKKYMyAALMIO NPOAYKTOB BbIBETPUBAHUA U
nepuoamYecKoe MexaHNU3NPOBaHHOE UX YAANEHWE;

- KpyTble OTKOCbI, 3alUWLEHHble OT BbIBETPMBAHUA PaA3MYHBIMW  MOKPLITUAMKM  (TMMA
NHeBMOHabpbI3ra);

- YNOJIOXKEeHHble OTKOCbI, 0becrneymnBatoLLme CTabuabHOE NOOXKEHNE NPOAYKTOB BbIBETPMBAHUA Ha
NX NOBEPXHOCTW.

Mpy 060CHOBAHNN TEXHUKO-3KOHOMMUYECKUMM pacyeTamm B BbIBETPMBAIOLLMXCA CKaNbHbIX MPYHTaX
OONyCcKaeTcs KpyTuaHa oTkocoB A0 1:0,5 ¢ ycTpolicTBOM Yy NMOAOLWBbLI OTKOCOB MYyTEBbIX Y/1aBANBAIOLLUX
TpaHLlen, rabapuTbl KOTOPbIX YKa3aHbl B Tabmue 10.1.

10.13. KpyTu3Ha OTKOCOB CKa/ibHbIX BblEMOK B npegenax AentoBUaNbHO-3/1H0BMANbHOIO CNOA
onpeaenserTcs B 3aBUCMMOCTU OT MOLLHOCTM C/I0A TPYHTA M NPOYHOCTHbIX MapaMeTpOoB ero.

[na genosus nNpyu MowWHOCTM ero < 2 M PEKOMEHAYETCA 3a/10KeHne oTKoca (1:m) npuHMMaTh
paBHbIM 1:1, a npu 6onbluen mowHocTu - 1:1,5; ana snoeus (pasbopHoit ckasbl) Npu molwHocTh ero < 3
M peKoOMeHAyeTcs 3a/10XKeHne 0TKOCOB (1:K) NPUHMMATbL TaKUM Ke, KaK AN HUXKeNeXKalllero KopeHHoro
CKa/IbHOTO TpyHTa, Npun 6onbliel molHocTn - oT 1:1 go 1:1,5.

10.14. Ans BO3MOKHOCTM MNPOPUNAKTUYECKON MEXAHU3UPOBAHHOM OYUCTKM OT HEYCTOMUMUBLIX
CKa/IbHbIX OB/IOMKOB BbICOKMX M KPYTbIX OTKOCOB CKa/lbHbIX BbIEMOK B MPOLECCE WX COOPYKEHUs U
3KcnyaTauum B BepXHel 30He 0TKoca c/ieayeT NpeaycmMaTpmuBaTh TEXHOIOMMYECKYHO NOJIKY 6e30MacHOCTH
(pvcyHoK 10.10) WKpUHOI 6 - 8 M.

Mpy He3Ha4YMTEeNbHON KPYTU3HE KOCOTOPOB M BO3MOMHOCTM MPOXOXAEHWA MO HUM MaLIWH U
MeXaHW3MOB TaKMe MOJIKM MOXKHO He yCTpamBaTb.

Mpwn 60bWON BbICOTE OTKOCA CAeAYET MO pacyeTy Yepes Kaxaple Tpu Apyca paspaboTku BblEMKU
yCTpaunBaTb AONONHUTENbHbIE TEXHONOTMYECKME NONKM HE30NacHOCTH.

10.15. OuyepTaHus npodunelt BblIEMKM B JIETKOBbIBETPUBAIOWMXCSA CKAJIbHbIX TPYHTax creayet
NPOEKTUPOBaTb aHANOMMYHO OTKOCAaM BbIEMOK B MECYaHO-FIMHUCTBIX FPYHTax, NPU 3TOM A0MycKaeTca
YCTPOICTBO Y NOAOLWBbI OTKOCOB BbICOTOM 60/iee 6 M KioBeT-TpaHLWel rnybuHol 0,6 M 1 LWWMPUHON NOHU3Y
4 m.

10.16. Hanbonee HageXHO AocCTUraeTcA 06Las M MeCTHas YCTOMYMBOCTb CKasibHbIX OTKOCOB,
6€30NacHOCTb CTPOUTENbHbIX PAbOT M IKCMyaTaLMA COOPYKEHUN NPU NPUMEHEHMM CNOCOBa KOHTYPHOIO
B3pblBaHUA, obecrneymBatoLLEro COXPAaHEHWE YCTOMYMBOCTM CKaNbHOTO MaccuMBa 3a npegenamu
MPOEKTHOrO KOHTypa BbleMKU. [MpumeHeHWe 3Toro crnocoba 06s3aTeNlbHO MNPW CO343aHWM OTKOCOB
KpyTusHoit 1:0,2 m 1 6onee.

Mpn KOHTYPHOM B3pPbIBaHUN OYepTaHME YH4ACTKOB OTKOCA B Npeaenax Kaxaoro apyca pas3paboTku
BbleMKM (KpyTM3Ha OTKOCOB YCTYMOB) MOXeT ObiTb BepTUKaJbHbIM WAW HakAOHHbIM. LUnpwuHa
rOpM30HTa/IbHbIX CTYMEHeN, OCTaBAsSEMbIX B Npeaenax KarKaoro Apyca, obyc/n0BNMBaAETCA KOHCTPYKLMEN
npMMeHaemMblX OypoBbIX CTAaHKOB, 3anpPOEKTUPOBAHHOM o06uel KpyTU3HOW YCTOMYMBOrO OTKOCA
pa3pabaTbiBaeMOMN BbIEMKMW, HAa/IMYMEM B Npeaesiax OTKOCa AO0MNOJAHUTENIbHON TEXHONOMMYECKOM MOJIKK
6esonacHocTH (cm. n. 10.14).

KpyT13Ha OTKOCOB YCTYMOB M Y4aCTKOB OTKOCA MeXKAY TEXHOIOTMUYECKMMU NOJIKaMK OnpeaenserTcs
pacyeToM Ha 0bLLYHO YCTOMYMBOCTD.

LUMpUHY ropu3OHTaNbHbIX CTYNeHel, B Npeaenax KaxAaoro apyca, yCTpauMBaemblx Mo YyCAOBUAM
TexHonorum Byposbix paboT, AoNycKaeTca ocTaBasTb meHee 1,0 M.

OTKocbl 3anoxeHnem 1:0,5 uenecoobpasHo co3gasBaTb € MCMOAL30BAHMEM METOAA HAKAOHHbIX
OTKOCHbIX CKBaYKMH.

10.17. MNpn NPOEKTUPOBAHUMN BbIEMOK B CTaBUAM3NPOBABLUMXCA TbIOOBbIX OCBINAX (KYPYMHMKaX)
pPEKOMEHAYETCA OTKOCbl MX B 30HE [/1bI6OBOr0 MaTepuana ycTpauMBaTb aHANOMMYHO TOMY, KaK 3TO
pekoMmeHAo0BaHoO ans gentosus (cm. n. 10.13).

Mpu noapeske OTKOCOM CKOMIEHWUI rbIBOBOro maTepmana Ha KOCOropax KpyTU3Ho cBbiwe 35° B
paltoHax Cc CeMCMUYHOCTBIO, NpeBbIwatoweit 8 6annos, LenecoobpasHo No NHAMBUAYANbHBIM NPOEKTAM
npeaycmaTpuBaTb Y OCHOBaHMSA OTKOCOB COOTBETCTBYIOLME OrpakAalolmMe CoopysKeHusa (B BUAE,



HanpuMMmep, YLWMPEHHbIX M YFAYO/AEHHbIX YNaBAMBAIOWMX TpaHLWeN, PBOB, YAaBAMBAIOLWMX CTEH,
paccyMTaHHbIX Ha BMelLeHe o6bema Ono3Lero matepunana).

Mpy pPacnoNoXeHMM OCHOBHOW NAOWAAKM BbIeMOK B Ba/lyHHO-TbIGOBbLIX FPyHTax cneayet
npeaycmaTpuBaTh OTCbINKY BEPXHEro ee C/0s ToAWwMHON 0,5 M raneyHo-rpaBUiiHbIM UAK LWebeHnCTo-
APECBAHbIM FPYHTOM.

11. 3EMJIAHOE NMOJIOTHO HA YHACTKAX 3ACOJIEHHbIX
N HABYXAIOLLMX TPYHTOB, HAJIMYNA KAPCTOB

3emnsaHoe NOJI0THO B 3aCOJIEHHbIX FPYHTaX

11.1. 3emnAHoe MNONOTHO B paloOHax PacNPOCTPAaHEHUSA 3aCOJIEHHbIX TPYHTOB creayer
NPOEKTUPOBAaTb HACbINAMM C Yy4YeTOM CTeneHM W KAvyeCTBEHHOro XapaKTepa 3acCco/ieHUA TPYHTa
(Mcnonbayemoro B KauyecTBe maTepuana Kak A7 BO3BEAEHMA HACbiNW, Tak U ANA ee OCHOBaHUA -
MpunoxeHne bB), a TakKe HaMBbICWIErO YPOBHA TPYHTOBbIX BOA, ryOMHbI 3aconeHua B nepuosbl
HanboNblLEro coNeHaKoNAEHUA B BEPXHUX FTOPMU3OHTaX.

11.2. Cnabo- 1 cpeaHe3aco/ieHHble TPYHTbl Ha y4acTKaxX C CYXMMW OCHOBaHWUSIMU, B TOM YMC/Ie Ha
cnabo- n cpefHe3acoNeHHbIX, AOMNYCKAOTCA A8 BO3BEAEHMA HacbiMel C TUMOBbIMM NONepeyHbIMU
npoduaammM No Hopmam pasgena 7.

CuNbHO3aCcoNEHHbIE TPYHTbl AOMYCKAlOTCA ANA HacbiNeil TOJIbKO Ha Yy4YacTKax C CyXMmM Wau
OCYLUAeMbIM OCHOBaHMEM Mpu 0653aTe/IbHOM MPUMEHEHUM Mep, HaMNPaBAEHHbIX Ha NpegoxpaHeHue
BEPXHEeWN YacTU HacbINM OT AOMNOJHUTENLHOFO 3aCONEHUA.

11.3. Ha yyacTkax € CUAbHO- M M3BbLITOYHO 3aCONIEHHbIMM TPYHTaMW, @ MPU CbIPbIX U MOKPbIX
OCHOBAHMAX TaKKe co cnabo- M cpenHesacosNeHHbIMU FpyHTaMM HeobxoAMMO npenycMaTpuBaTthb
MeponpUATUA NO NPeAOoTBPALLEHMIO N3OLITOYHOrO 3aCONEHUA FPYHTA B Te/le HacblnNen, B TOM Ynce:

MCNONb30BaTb  ANA  BO3BEAEHWSA  HAcbiMM  NPUBO3HbIE  He3acosieHHble, cnabo-  wau
cpefHe3aco/ieHHble TPYyHTbI;

Ha3Ha4yaTb BbICOTY HacbIMel No pacyeTy 414 TUNOBbIX NONEPEYHUKOB, HO HE MEHee YKa3aHHbIX B
Tabnuue 7.1;

npw BbICOTE Hacbinel 40 6 M (Ha y4acTKax ¢ CyXMm OCHOBaHMEM U FTyOOKUM 3aneraHuem rpyHToBbIX
BOA) NpeaycMaTpuBaThb yaaneHWe NMOBEepPXHOCTHOrO C/10A FPYHTOB OCHOBAHUA, cogeprKawux bonee 10%
NIerkopacTBOPMMbIX B BOAE COJIEl C 3aMEHOM MX KayecTBeHHbIM rpyHTOM (pucyHok 11.1, a). Mpu sTom
rnybuHa BbIPe3KKU YyCTaHABAMBAETCA MO COMIEBbIM NPOGUAAM, COCTaBAEHHBIM MO AAHHbIM UHXXEHEPHO-
reosiormyeckoro obcnenoBaHNA rPYHTOB OCHOBAHMS;

Ha y4acTKax C HernyboKMm 3aneraHMem rpyHTOBbIX BOZ, NEPUOLUYECKN BbIXOAALWMX HA AHEBHYIO
NOBEPXHOCTb, YAANATb MOBEPXHOCTHbIA CNOM FPYHTA OCHOBAHWA M MPUMEHATb A OTCbIMKU HacbINu
ApeHnpylolme rpyHTbl UK YCTpanBaTbh KanunnaponpepbisaTenu (pucyHok 11.1, 6);

npeaycMmaTpuBaTb ApeHakHble U BOAOOTBOAHbIE YCTPOMCTBA, NMOHMMKAKOLWME YPOBEHb IPYHTOBbIX
BOA,
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a - Ha y4acCTKax C CYXMM ecTeCcTBeHHbIM OCHOBaHMEM U
rnyboKMM 3aneraHMem rpyHTOBbIX BoA; 6 - Ha y4acTKax
C HernyboKnm 3aneraHnMem rpyHToBbIX BOA, NEPUOAUYECKUN BbIXOLALLMX
Ha AHEBHY NOBEPXHOCTb; B - HA Y4aCTKaxX NyX/ibIX CO/IOHYAKOB,
1 - MECTHbIN HeAPEHNPYIOLLNI TPYHT, 2 - APEHUPYIOLWMN TPYHT,
V - rnybuHa Bbipe3KM 3aCONEHHOTO FPYHTa, Z - BbICOTa
KanunnapHoro nogHATuA natoc 0,25 m

PucyHok 11.1. NonepeyHble Npoduram Hacbinein Ha
y4YacTKax pacnpocTpaHeHUsa 3aCONEHHbIX TPYHTOB

3emM/iAHOE NOJIOTHO B HAabyXaloWwmx rpyHTax

11.4. Mpwn oueHKe CBOMCTB HabyxaloLWMX FPYHTOB, UCMO/b3YEMbIX A/ COOPYXKEHUA 3eM/IAHOro
MoONOTHA, PeKoMeHZyeTcA PYKOBOACTBOBaTbCA 0OO6LWEHHbIM NOKasaTenem HabyxaHua-ycagkm &,

KOTOpbIV B HanbonblLUel cTeneHn oTparkaeT BO3MOXKHYIO AedOpMaTUBHOCTb FPYHTOB, NPOABAAIOLLYIOCA B
30HE CE30HHOr0 W3MEHEHWA TemnepaTypHO-BAAXKHOCTHOTO pexuma (nog OCHOBHOWM M/OLLAZKOW, B
MOBEPXHOCTHbIX C/I0AX OTKOCOB).

Ona npenBapuTeNibHOM OLEHKU Habyxalowmx TFPyHTOB MOKasaTenn HabyxaHuAa MmoryT ObiTb
onpeaeneHbl Mo NpUBAMKEHHBIM AMMUPUYECKMM 3aBUCUMOCTAM UX OT 3HAYEHWA BIAYKHOCTU Ha rpaHuLe

Tekyuect - W, (NMpunoxeHne B).

11.5. B rpyHTax cnaboHabyxatowmx (&, < 0,1) 3eMIfiHOe MOJIOTHO C/aeayeT NMPOeKTUPOBaTb C



NPMMeHeHMeM TUMOBbIX NoNepeyYHbIX Npoduael no Hopmam pasaenos 7 u 10.
Mpu cpeaHerabyxatowwmx rpyntax (0,1< Ep S 0,2) BO3MOXHOCTb MPUMEHEHUA TUMOBBIX

pelueHnn AonxKHa 6bITb 060CHOBaHA AOMNO/IHUTE/IbHBIMUW PacyeTaMM MO OLLEHKE YCTOMYMBOCTU OTKOCOB U
CTabuNbHOCTU OCHOBHOWM M/IOWAAKN, HA OCHOBAHWUW OMbITa 3KCMJyaTaUMWU 3EMSHBIX COOPYNKEHUI U3
aHa/NIOrMYHbIX FPYHTOB B PalOHE CTPOUTENIbCTBA U B HEOBXO4MMBIX C/Ty4anX MOBEPOYHbIX PACYETOB.

11.6. B cunbHoHabyxatowmx rpyHtax (&, > 0,2) 3emnsaHoe NONOTHO cieAyeT NPOEKTMPOBaTb

WMHOMBUAYANbHO C YYETOM B/IUAHUA BCEX BO3MOMKHbIX HEBNAronpuATHbIX GaKTOpPOB U NpeaycmaTpuBaTb
MeponpusaTua, obecrneunsatoLme cTabuibHOCTL OCHOBHOW NJIOLLAAKN U OTKOCOB, B TOM YUCAE:

YCTPOMCTBO 3aLLMTHOrO €105l Nog, 6annacTHOM NPU3MON Ha HacbINAX U COOTBETCTBEHHO 3aMeEHY
CUIbHOHABYXAIOLLMX FPYHTOB MO OCHOBHOM M/IOWAAKOM B BbIEMKAX M Ha HY/EBbLIX MECTax;

YCTPOMCTBO HAAEMKHOMO YKPErn/ieHMa OTKOCOB (B TOM YMC/e 3alMTHbIX 3KPaHOB, NPUCAOHEHHbIX
APEeHaXKel Npu HaiMumMm rpyHTOBbIX BOA, B BbleMKaxX v Ap.).

TexHos0rMs Npor3BoAcTBa paboT A0/KHA CNOCOBCTBOBATL COXPAHEHWNIO eCTECTBEHHOW CTPYKTYPbI
rPYHTOB 3a NpeAenamu KOHTYpa BbIeMOK W 3alLMTe Hacbinei oT BO34eNCTBUA NPUPOAHO-KAMMATUYECKNX
dakTopos (cm. n. 10.4).

3eMnAHOE NONOTHO B KapCTOBbIX paﬁOHax

11.7. B paioHax pa3BuUTUA KapcTa (T.e. HaANYMA NOA3EMHbIX MONOCTEN M MYCTOT, BOSHUKLIMX B
pe3ynbTaTe PacTBOPEHUA UAN MEXAHNYECKOTO PaspyLUEHMA rPyHTa NOTOKaMM BOAbl) 3eMAAHOE NOSIOTHO
cnefyet MPOeKTUPOBaTb UHAUBUAYAIbHO, MPEUMYLLECTBEHHO HACbINAMMU; MPU 3TOM pasMeLLeHne Tpacchbl
Ha Yy4yacTKax C pasBuMTMEM KapcCTa [AOMNYyCKaeTcA Aullb B C/ly4ae HEBO3MOMKHOCTU WU TEXHWUKO-
3KOHOMMYECKOW HeuenecoobpasHOCTM 06X0aa TaKUX YHaCTKOB.

11.8. B KauecTBe MeponpuaTUiA, NpeaoTBpaLLaoWwmx AedopMaLnmn 3eMAAHOTO NONOTHA B Npeaenax
30Hbl BAMAHWA KapCTOBbIX MOAOCTEN C HEAOCTAaTOYHOM Hecywen CnoCOHBHOCTbIO MX CBOAOB, MOTYT
NCMNoNb30BaTbCA:

3aMoJ/IHeHMeE NOI0CTEN N NYCTOT BOAOHENPOHULAEMbIM MaTeEPMAZIOM M 3afe/1Ka UX LLeMeHTaumel;

CHUXKEHMEe [AaBNEeHWA Ha KPOB/O NOMOCTEN M NYCTOT MOCPEeACTBOM Pasrpy)Katlowmx YyCTpoOUCTB
(scTakaa, nepekpbITUA 1 T.M.);

npumeHeHne 601ee MOLLHOTO BEPXHErO CTPOEHUA NYTy;

obpylueHne B3pbiBaMM HEYCTOMUYMBOM KPOBAM HaZ NOJIOCTAMM U MYCTOTaMM.

11.9. TeKTOHMYECKME TpeluHbl, OOHapyXeHHble B npeaenax OCHOBHOWM MNIOLWAAKWA CKasbHbIX
BbIEMOK 1 NOJTyBbIEMOK, AO/XKHbI 334,€/1bIBaTbCA (LeMeHTauunen u gpyrumm cnocobamm).

11.10. CoctaB MHDBEKUMOHHOrO pacTBopa BbibMpaeTca B 3aBUCMMOCTU OT [E€OJIOTUM, 3O0HbI
KapCTylOLWUXCA Mopoa, pa3mepa M KOAMYEeCTBa NoJsiocTer, MX MopdOoaornu, NpPOCTPAHCTBEHHOIO
NMOMIOXKEHMA, CBA3M MEXAY HUMMU, HAIMUUA 3aMN0NHUTENEN U CTeNEHW 3aMNOJIHEHMA, COCTOAHMA TPYHTA U
Ha3HaYeHMA CaMOI MHBEKUMM: 3aMnoNHEHWE MYCTOT C Lie/bio NPefoTBPaLlLeHNA BO3MOXHbIX MPOBa/ioB
AN OMOHOJIMYMBAHME MACCMBA C LLe/IbO MOBbLIWEHMA €ro Hecywei cnocobHocTn. B nepsom cnyyae
MCMONb3YOTCA PAcTBOPbI, MOC/E TBEPAEHMA KOTOPbIX MOAYYAETCA MaTepPMan C HEOONbLIOW NPOYHOCTLIO,
HO YCTOMYMBbLIA K PAa3MblBaHUIO €ro FPyHTOBbIMM BOZAaMMU. Bo BTOpom ciyyae - pacTBOpbI C BbICOKOM
MeXaHW4YeCKOM NPOYHOCTbIO LEMEHTHOTO KaMHA.

[na 3anonHeHWs nyctoT Haubonbluee pPacnpoCTpaHEHUE MOAYYUAU [NHOLLEMEHTHbIE U
rMUHOCUINKaTHbIE PacTBOpPbI, a ANA YKPEnAeHMA MacCUBOB FPYHTa - LeMEHTHble pacTBOPbl, a TaKXKe
LEeMEHTHbIe PacTBOPbI C PA3/IMYHbIMKU HANOAHUTENAMM (NECOK, 301a-YHOC, FIMHA U T.4.).

11.11. Npu¥ NPOEKTUPOBaAHUM BOAOOTBOAOB (pa3melleHus WMX B NnaHe, HasHayeHWUU crnocobos
YKpenneHusa oTKOCOB W AHa) cneayeT yuuTbiBaTb MX BO3MOMKHOE B/MAHME Ha aKTUBMU3ALMIO Pa3BUTUA
KapcTa.

12. 3EMJIAHOE NOZIOTHO B PAMOHAX PACNPOCTPAHEHMA NECKOB
12.1. NpoeKTnpoBaHMe 3eMISSHOIO NOJI0OTHA B PaliOHax pacnpocTpaHEeHUA NeCcKoB 3aK/YaeTca B

BbI6OPE KOHCTPYKLUMM 3eMASHOTO MO0THA, Masfio NOABEPXKEHHOM necyaHbiM 3aHOCaM, B YCTaHOBAEHUU
Mep Mo YKPEenaeHM1Io ero, B onpeaesieHnn 30Hbl, B Npeaenax KoTopoi TpebyeTtca 3akpenaeHue Neckos, a



TaK¥Ke B pa3paboTKe KOMNeKca MeponpUATMIA NO NPeAOXPaHEHMIO 3eMIAHOTO NOJI0THA OT BblAyBaHUA U
06pa3oBaHMA NecyaHblX 3aHOCOB C YYETOM MECTHbIX YC/IOBUIA:
penbeda MecTHOCTH;

CKOpOCTH,

Hanpas/ieHnA W nNpoaoONKUTENBHOCTU BETpPa,

3EMIAHOMY NONIOTHY;
noaABUXHOCTU NECKOB (3aerﬂl'IEHMF| paCTMTel'IbHOCTbIO);
rPAaHYTOMETPUYECKOIO COCTaBa Necka, ero BJ1aXKHOCTU U 3aCO/IEHHOCTU.
XapaKTepMCTMKa creneHn noABUXXHOCTU NECKOB NpuBegeHa B Ta6nmu,e 12.1.

BbI3blBalOWEro nepeHocC necka K

Tabnnuya 12.1

[TooBmxHOCTB | ComepxaHme [Ioxkpel—- |XapakTepucTHuka |Tmun M xXapakTep
IIECKOB IIBJIEBATO— THE PaCTUTEJIBHOTO OBWXEHMS
TJIMHVMC TEIX pacTu— IIOKpOBa
bpaxumi, %, TEeJIb—
TPaHyJIOMET— HOCTBIO,
PUUYECKMM COCTaB |$%

1 2 3 4 5
[ToOBMXHEIE <5, <15 PacTturenvHOCTSE |[loCcTynnaTrespHOEe,
(bapxaHHEE) |[I€COK OOHOPOIEH, OTCYTCTBYET. IOCTyTaTeJIbHO—

rpadmk I'paHCO- OmmHOUHAasA KoJiebaTesIbHOe
cTaBa OIHOIMKO-— KyCTapHUKOBasa |IOBuxeHue oGopm
BRI WM penkasa penbeoda
TpaBAHMUCTAA
PacCTUTEJIEHOCTD
B NOHMWXEHMAX
MamonomBux— |5 - 15, 15 - 35|PacTturenbHOCTE |[IocTynnaresabHoe,
HBle (MIOJIy— |HNecok Ha I'pebHAX OpeBEeCHO— [IOCTyNaTeJbHO—
3apocuue) OOHOPOIEH, Ipa- KyCTapHMKOBAasa |kojebaTesibHOe U
bux TpaHcocTama ¥ TpaBaHUCTaA. |KoJebaTesJlbHOe
OOHOIMKOBEIM. B B noHmxeHMAX - |IOBWXeHME
IIOHMXEHUIX I'pa-— IOEPHOBBIM CJIOM |OIMHOUHEIX
bux TpaHCcoCTaBa OapxaHOB U
IOBYXIIMKOBBIMA mrendoB cpenu
3apOoCUmx
HENIOIOBMKHBIX
dopMm pesbeda
HenmomBuxHele | >15, >35 CrijiomHom BeTpornecuaHsl
(Bapocume) |rpadmxk rpaHCOC— pacTUTEJIbHBIN IIOTOK
TaBa OBYXIMKOBEI IIOKPOB M HEPH.
I'pebHM necua-
HBEIX QopM
OOHaXeHbl MU
IIOKPHITEL PEeOKOM
PacCTUTEJIBHO—
CTBIO
[IpuMeuanre. CTeleHb IIOOBUXHOCTU IIECKOB OlLleHUBAalT B II0JIOCEe
mmpMrHOY He MeHee 100 M B KaXOylw CTOPOHY oT HaMedaeMoOM TpaccCH
OOpOTH.
12.2. BAOJ‘Ib *enesHblx aopor, nepecekarowmnx nec4yaHble TepputTopun,

Hagnexut

npeaycmaTpuBatb GUTOMENMOPATUBHbIE NECKO3ALMUTLI (3aKpenieHne ¢ MOMOLLLbIO NOCEBA UAM NOCAAKU
APEeBECHOM, KYCTapHUKOBOM M TPaBAHMUCTON PacTUTENbHOCTM) B HEOBXOAMMBIX Cy4Yanx B COYETaHWUU CO
CPeAcTBaMM MEXaHUYECKOW 3aLLMTbI.

LLIMpunHY Nnonocbl 3aKpenaeHus cnesyet NPpoeKTPoBaTh B pasmepax: He meHee 200 M B MYCTbIHHbIX



M NONYNYCTbIHHbIX paitoHax U He meHee 100 m B OCTa/IbHbIX.

B 3aBMCMMOCTM OT cTeNeHU NOABUMNKHOCTU MECKOB U rofloBbiIX 06bEMOB MepeHoca Necka K nyTu
OPUEHTUPOBOYHbIE 3HAYEHUA WNPUHbI 3aKpenasemon nosaocel ana gopor | - lll Kateropuit coctaBAALoT:

Ha 0c0b0 CMNbHO3aHOCUMMbIX Y4acTKax (Mpu obbeme nepeHoca necka 6onee 30 m3/m B roa) - Ao
300 m;

Ha cunbHo3aHocUMbIX (20 - 30 m3/m B roa) -a0 200 m;

Ha cpeaHe3aHocumbIx (10 - 20 m3/m B roa) - Ao 150 m;

Ha cnabosaHocumbix (a0 10 m3/m B roa) - Ao 100 m.

3a 30HOM GUTOMENNOPATUBHbBIX MEPONPUATUN HAONEKUT BblAENATb OXPAHHYIO 30HY WMPUHON He
meHee 500 M B NyCTbIHHbIX M NOAYNYCTbIHHbIX paioHax 1 100 m - B OCTaNIbHbIX paiioHax, rae 3anpeLuatoTca
OEeNCcTBUA, CNOCOBCTBYIOLLME YBENNYEHMIO NOABUKHOCTM MECKOB (YHUYTOXKEHME PACTUTENIbHOCTM, BblMac
CKOTa, HapyLleHWe NOYBEHHOro NOKPOBa U T.4,.).

12.3. MpoponbHbIA NpodUnb M 3eMISHOE MNONOTHO B pPaloOHax PacnpPOCTPAHEHWsA MeCcKoB
(NnoABMMKHBIX, ManNoONOABUMNKHbBIX U HEMOABUMKHbLIX) CneayeT NPOeKTUPOBaTb C YYETOM BMUCbIBAHUA B
penbed MecTHOCTM NP MaKCUMaAbHOM COXPaHEHUWN PAaCTUTE/IbHOCTU, KaK NPaBU/I0, HACbINAMM BbICOTOM
Ao 0,9 m. Cneayetr wm3beraTb BbICOKMX HacbiNei, TaK KaK OHWU MEHAT YCNOBUS MPOXOXKAEHMUA
BETPOMNEec4YaHoOro noToka.

KopoTKue BbleMKKU AOMYCKAOTCS KaK UCKAKYEHUE, MPU NepecedyeHmnmn BbICOKMX BapxaHHbIX rpaa.

12.4. Hacbinu NpoeKTUpYyTCA NPENUMYLLLECTBEHHO C MCMO/Ib30BAHNEM FPYHTOB M3 Y3KUX U TNYBOKUX
pesepBoB, rMybuHa KOTOpbIX HE OrpaHW4YMBaeTcA M onpegenseTca cnocobom npomsBoacTBa pabor.
KpyTM3HY OTKOCOB Hacbinen cneayeT HasHavaTb 1:2.

12.5. BbleMKM B HENOABUXKHbIX U Ma/IONOABUMKHbIX NEcKax, Ha c1abo3aHOCUMbIX y4acTKax U npu
obecneyeHnM NONHOroO BMUTbIBAHUA aTMOCPEPHbIX OCAAKOB B FPYHT BO BCAKOe BpemdA roga cnepyet
NPOEKTUPOBaTb NO TUNY pUCyHKa 10.3.

B mManonoaBuKHbIX U NOABUXKHbLIX NEeCKax, Ha cpegHe- U CUAbHO3AHOCMMbIX Y4aCTKaX, @ TaKXe B
palioHax, rge BO3MOXHbl CHEXHble 3aHOChI UK He obecneynBaeTca NoJIHOE BNUTbIBaHME aTMOChEPHbIX
BOJ, BO BCAKOE BpemA roga, BblIeMKM caegyeTt NpoeKTMpoBaTb No TMny pucyHka 10.4. Takaa KOHCTpYKUMA
pekoMeHAyeTCA TaKXKe Npu HeobXxoAMMOCTM MCNONb30BaHMA BbleMKW B KayecTBe Kapbepa. KpyTusHa
OTKOCOB BbleMOK Ha3HavaeTtcA 1:1,75 - 1:2 B 3aBUCUMOCTM OT yraa eCTeCTBEHHOro OTKOCA NECKOB.

12.6. YKpensiieHne 3eMNSHOro NnoJioTHa (0TKOCOB, 0604YMH OCHOBHOM NJIOLWAAKN U NONOC LWUPUHOM
3 M BAO/Ib HPOBOK BbIEMOK U MOAOLIB HAcbINEN) U MOABUMKHbBIX MECKOB Ha NogeKallen 3aKpenseHuto
nonoce, B TOM YMC/Ne HA y4yaCTKaxX HAPYLIEHHOro B Mepuoja CTPOUTENbCTBA €CTECTBEHHOro MOKPOBa,
cnenyeTt Npon3BOAUTb B COOTBETCTBUM C PEKOMEHAUMAMM pas3aena 18.

Mpn 3TOM B 3aBUCMMOCTM OT MECTHbIX YC/IOBUA MEPONPUATUS MO 3aKPENJIEHUIO MECKOB MOryT
OCYLLECTB/ATLCA NO3TAMNHO:

B NePBYI0 ovepeb - BpeMeHHOE 3aKpenieHne MexaHMYecKo 3aLMTolM Noaockl WnpuHoM Ao 50 m;

BO BTOPYIO - 3aKpensieHne NeckoB NnocagKoin MeCcTHbIX COPTOB APeBECHO-KYCTapHUKOBO-TPaBAHOM
pacTutenbHocTn (putomenunopaums). BbinonHeHMe 3TuUX paboT uenecoobpasHO Noc/ie YTOYHEHUS
Hanpas/eHUsa 1 06BEMOB NecKonepeHoca, B Nepnoa sKcnayaTauuu.

12.7. Bo3BegeHne 3eMNAHOrO0 MNONOTHA c/leayeT npeaycMaTpuBaTb, KaK MNPaBuaO, B 3MMHe-
BECEHHUI nepuoga,.

13. 3EMJIAHOE NOJIOTHO B PAMOHAX MCKYCCTBEHHOIO OPOLLIEHUA

13.1. Ha opollaemMbix TeppuUTOpPUAX 3emMNsHOe MONOTHO c/eayeT MPOEeKTMPOoBaTb C y4eTom
HebnaronpUATHOro BOAHOIO peXMma, BO3HUKAIOLLEro BCieACTBUE:

061L1ero NoOBbILWEHNA YPOBHA MPYHTOBbIX BOA NPU MNOAUBE N NPOMbIBKE FPYHTOB;

MECTHOTO NOBbILIEHWUA YPOBHSA FPYHTOBbIX BOA, NPU pasmelLeHUn AO0POrM PAAOM C COOPYKEHUAMMU
opocuTenbHoM 1 BogocbopHO-COpOCHOM ceTel;

3aTON/IEHNA BOAOOTBOAHbIX U HAarOPHbIX KaHaB U KIOBETOB NPOMbIBHbIMU U NOJINBHbLIMM BOAAMM.

Kpome Toro, HeobXxo4MMO Y4MTbIBaTb, YTO B NpoOLLECCe 3KCMAyaTaluMu OTKPbITas KOJNEKTOPHO-
OPeHarkHan ceTb yraybnsercs.

Ha Tepputopusax, noaneskallMx OCBOEHUIO M OPOLIEHMIO B NEPUO, 3KCNIyaTaunmn 4oporu, npu ee
MPOEKTUPOBAHMM PACYETHbIN FOPM3OHT TPYHTOBbLIX BOA, HEOBXOAMMO MPUHMUMATbL MO NEPCNEeKTUBHbLIM



OAHHbIM OpPraHoOB BOAHOMO XO3AWCTBA C YYETOM M3MEHEHWA eCTeCTBEHHOro YPOBHA TPYHTOBbIX BOA,
CBA3aHHOTO C OPOLLIEHNEM, MPOMbIBKAMM U PEKOHCTPYKLMEN APEHAXKHON CETU.

13.2. 3emnAHOe NOMOTHO AOPOr B 30HE OPOLUEHMA CnedyeT NPOeKTUPOoBaTb C y4eTom penbeda
MECTHOCTM, KOHCTPYKLIMWN COOPYKEHUM UPPUTALMOHHON CeTU U pacxoda B HUX BOAbI, TEXHOJOMMYECKMX
noAbes3aoB K NoAM, YCOBUIA SKCNAyaTauMmn AOPOrM, KAHANOB U COOPYKEHUI APEHAXKHOM CETH.

PekomeHayeTca pasmeLlatb 3eMIAHOE NOI0THO C BEPXOBOM CTOPOHbI OT OPOCUTENbHBIX KaHa0B U
C HU30BOW CTOPOHbI OT APEHAKHO-KONJIEKTOPHOW CeTH.

13.3. MNpu pasmeweHUn HacbiNnU BAONAb OPOCUTENbHLIX KaHano0B MUHUMANbHO [0MycTUMOEe
paccToAHME OT HMX A0 NOAOLIBbLI HACLINK ONPeaenaeTcs C y4eTOM PACYETHOro YPOBHA GUAbTPALMOHHbIX
FPYHTOBbIX BOA, M Tpebyemoro Bo3BbIeHNA BPOBKM HacbiNW HaZ 3TUM YPOBHEM.

MpoeKTMpoBaTb 3eMNAHOE NOSOTHO caeayeT C yYeTOM MUHMMANbHOIO UCNO/b30BaHUA NAOLWAAMU
opoLllaembix 3emenb (be3 pesepsos).

He ponyckaeTcA Mcnonb30BaHWE HAropHbIX WU BOLOOTBOAHbLIX KaHaB WM KIOBETOB B KayecTse
pacnpegenutenei Boabl.

MepeceyeHne BOAOOTBOAHbIX U HArOpHbIX KaHaB C MEAKMMW OpocuTensamu (apbikamu) cneayet
NPOEKTMPOBATb B Pa3HbIX YPOBHAX.

13.4. B palioHax WCKYCCTBEHHOFO OpPOLUEHMA 3eMAHOEe MOJIOTHO C/ieAyeT MPOeKTUPOBaTb, Kak
npaBu/Io, HacbINAMW COMNAcHO PUCYHKY 13.1 M ykasaHusam pasgena 7, tabaunubl 4.3 CHuM 32-01-95.
BbICOTY HacbINM HEOHXOAMMO Ha3HAYaTb UHAMBUAYANbHO C Y4ETOM NPEeLOXPAaHEHUSA BEPXHEN ee YacTh oT
yBAaXHeHMA 1 0T 06pa30BaHMA CONAHBIX KOPOK Ha OCHOBHOM MNJ/IOLWALKE.
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a - HacbliNb, pa3melllaemas BAO/b 3aKPbITbIX TPYOUaTbIX APEH;
6 - TO }Ke, BAO/Ib KAHAN0B U3 Kee306eTOHHbIX IOTKOB;
B - TO K€, BA0/1b KONNEKTOPOB 1 KaHa/O0B;
1 - 3aWMTHbIN 3eMNAHOM BanuK; 2 - bepma;
3 - TpybyaTan apeHa; 4 - NoToK; 5 - aBTOZOpOra;
6 - KonnekTop (KaHan);
L - pacctosiHme ot /131 (CLB), "MHMK €cBA3KM 4,0 OCK NYTK

PucyHok 13.1. MNonepeyHble Npoduan Hacbinen s6a13n
NPPUraLUOHHbIX COOPYKEHWI

13.5. 3emnsHOe NOMIOTHO B Npeaenax nosen opoLeHNa cnegyeT orparkaaTb BaJMKamMmM WMPUHON
nosepxy 3 m 1 BbicOTOM He meHee 0,6 M, pacnosiaraeMbIMW Ha PacCTOAHUM He meHee 4 m OT 6pPOBKM
BOJ,00TBOAHOM KaHaBbl, OT NOAOLWBbI HAacbiNK Uan J131 u AMHKUIA CBA3K.

B ycnoBuAx 3aTpygHEHHOCTM MNPOAOALHOrO CTOKA AOMYCKAaeTcA B3amMeH BOAOOTBOAHbLIX KaHas
npeaycmMmaTpuBaTb COOPYKEeHUe Hacbinel ¢ bepmamm WNPUHOM 3 1 BbicoToN He meHee 0,6 m.

B nonoce mexay nogowwBOM HacbiMM M Kene3obeTOHHbIM JIOTKOM OpPOCUTENIbHOIO KaHana
Heobxo4MMO YCTPOMCTBO BOAOOTBOAHOM KaHaBbI.

13.6. lpu NpPOEKTUPOBAHMUWM 3EeMAAHOr0 MONOTHA B 30HAX MCKYCCTBEHHOrO OpPOLWEHUA Ha
NPOCaA0YHbIX FPYHTaX (Hanpumep, 1eCCoBUAHbIX CYT/IMHKAX) CeayeT OLEeHNBATb HALEKHOCTb HecyLL e
CNOCOBHOCTU OCHOBaHMI U NpU HEOBXO4MMOCTU MPesyCMaTPMBATb MCKYCCTBEHHOE €ro ynpoyHeHue
(nyTem npenBapuTENbHOrO 3aMavymMBaHmUsA, YNAOTHEHMA TpaMboBaHMeM, IYOUHHbIX B3PbIBOB U T.M.).

14. 3EM/IAHOE NMOJIOTHO A1 }KEJTE3HO4OPOMKHbIX Y3/10B U CTAHLIUA

14.1. lna npoeKTUPOBaHNA 3eMAAHOIO NOJI0THA B Npegenax pasgenbHblX NYHKTOB B AOMNO/IHEHME
K MaTepuanam, UCMnoab3yeMbIM MPU NPOEKTUPOBAHUN 3EMASHOFO NOJIOTHA Ha NeperoHax, HeobxoaMMmbI
cnepywolwme UCXOAHbIE AaHHbIE:

naaH B TOPU3OHTANAX C MOKa3aHMEM CYLLECTBYIOWMX W MPOEKTUPYEMbIX NyTeW, 34aHUMN,
COOpPYKEHUM, NOA3EMHbIX U HAA3EMHbIX KOMMYHWMKALWI, NOAOCbl OTBOAA;

maTepuanbl  UHXEHEPHO-TeONOMMYECKMX WM3bICKAHMMA MO  y4vyacTKy (paspesbl, TeXHUYecKoe
3aK/0YEHME N T.M.), @ B C/IOMNKHbIX MPUPOAHbIX YCIOBUAX UHKEHEPHO-Teo10rMyeckan Kapta Tepputopmum u
npM HeobXoAMMOCTM KapTa TMAPOM3OrUMNC C MOKa3aHMEM HA MJAaHe WHMKEHEePHO-reo10rMyeckmx
BbIpabOTOK.

14.2. PacnpegeneHune 3eMIAHbIX Macc U MeponpuATMA No obecneyeHmto YCTOMYMBOCTU 3eM/IAHOIO
NMoNOTHA caeAyeT NPOEKTUPOBaATb C y4eTOM pesibeda MEeCTHOCTU M NOoCAeAyoLWEero pasBmMTuA CTaHUUK, B
TOM 4Ync/ie pasmelLeHna 3emMAAHOro MoA0THA ANAA NOAXOA4OB K CTAHUMW BOAOOTBOAHbLIX YCTPOWUCTB M
APYrnx cCoopyKeHW. Mpn 3TOM A0NXKHA YYNTbIBATLCA 3TANHOCTb NYTEBOrO Pa3BUTUA.

14.3. CTaHUMOHHbIE NOWAAKN cneayeT, Kak NpaBmao, NPOEKTMPOBATb B MAaHE Ha NPAMON, a B
npodwune - HacbINAMM.

B 060CHOBaHHbIX CAyYyasx NPOEKTOM HeobxoaMmo npeaycMmaTpuBaTb YCTPOMCTBA ANA 3alMTbl OT
32aHOCUMMOCTU CHEroOM M MeCKOM.

Ha HenoaBWIKHbIX MU MANOMNOABMMKHbLIX NMECKaxX CTaHLWMOHHbIE NAOWAAKWU caedyeT, Kak Nnpasuio,
NPOEKTUPOBATb Ha HY/NEBbIX OTMETKAX M HacbINAX BbicOToM A0 0,9 M, B NOABMKHbIX MECKaX - HACbINAMMU
BbicoToM 6bonee 1,0 m.

14.4. 3emnsHoe NONOTHO HOBbIX Pa34efbHbIX MYHKTOB, AOMOJHUTENbHbLIX MyTEN B npeaenax
CYLLECTBYIOLLUX ¥KENE3HOLOPOXKHbIX Y3/10B U CTaHLMN, 3 TaKKe HOBOE 3eMJIAHOE NOJIOTHO, COOPYKaemoe
C WUCMNONb30BaHUEM CyLLEeCTBYIOLEero, Npyu Pa3BUTUM OCTAHOBOYHbLIX MYHKTOB WMAW UX PEKOHCTPYKLUMU
cnenyet NPOEKTUPOBATb B COOTBETCTBUM C HOPMAMM U MONOKEHUAMM HACTOALLEro AOKYMEHTA.

14.5. lnpuHy 3emnsHOro No/sioTHa (NoBepxy) Ha pa3denbHbiX NyHKTax ciefyeT ycTaHaBAMBaTh B
COOTBETCTBMM C MPOEKTUPYEMbIM MYTEBbIM Pa3BUTUEM B 3aBMCMMOCTM OT 4YMC/a MyTeN U LWMPWUHDI
MeXaynyTUi.

Mpyn 3TOM paccTosaHME OT OCU KpaliHUX CTaHLMOHHBbIX NyTen 40 6POBKM 3eMIAHOTO NO/I0THA A0MXKHO



OblTb HE MeHee NOJIOBUHbI LWWPUHLI 3EMASHOrO NOJIOTHA Ha MPAMbBIX y4acTKax NyTM OAHOMYTHbIX
YKENe3sHoAO0pPOKHbIX NMHWUI, NpuBeaeHHOM B Tabanue 4.1 CHull 32-01-95, a B npeaenax CTPENOYHbIX
YNU, BbITAXKHbIX MyTeN N KpaHUX COPTUPOBOYHbLIX NyTEN - HE MeHee 3,6 M ANA IMHUIA BCeX KaTeropuii.

14.6. Ha copTMPOBOYHbIX Y4aCTKax CTaHLMIM (MPU HAAUYUM TOPOK M BbITAXKHbIX MyTeW CNeLmanbHOro
npoduna) 6annacTHolA CNOW NyTEM HAABUIA U BbITAXHbIX NYTeN [OMKEH OblTh YWMPEH HA LWMPUHY He
MeHee 1 M OT KOHL Wnan ¢ KaXAolh CTOPOHbI Ha MPOTAXKEHUM OT MeCTa pPacLenku BaroHoOB Ao ropba
FrOPKM MAN A0 TOYKU OTPbIBA BaroHOB OT COCTaBa; WMPUHY 3eMIAHONO NOMIOTHA B 3TUX MecTax cneayet
YBEIMYUTD C TAKMM pacyeTom, YTobbl WMPUHA 0604YMHbI Bblna He meHee 0,5 m.

Takoe e ylwmpeHne 6annacTHOro ciof, a B COOTBETCTBUM C STUM U 3eMIAHOTO NOIOTHA cneayeT
NPOEKTUPOBATL Y KPaMHUX MyTel NMPUEMOOTNPABOYHbLIX NAPKOB, CMELMann3Mpyemblx ANA LOCMOTPa
NoABMXKHOIo COCTaBa M NPon3BoACTBa 6e30TLEeNoYHOro peMoHTa BaroHOB B Noe3ax.

14.7. Ha cTtaHumaAx, pasbe3gax U 06roHHbIX NyHKTax B npegenax KPUBbIX Y4aCTKOB r1aBHOMO NyTw,
MMEeIOLLEero BO3BblWEHWE HaPYKHOFO pPesibCa, MPU PACMONIONKEHUU 3TOrO NYTU KPANHUM, LWUPUHY
3eMJIAHOTO MOJIOTHA C HAPY)KHOM CTOPOHbLI KPUBOW CneayeT yBe/AMYMBaTbh Ha BESIMUMHY, YKA3aHHYIO B
Tabaunue 4.2 CHulM 32-01-95, a Ha ABYX- U MHOTOMYTHbIX Y4aCTKax, KPOMe TOro, Ha BEJIMYMHY YLIUPEHNI
MEXKAYNYTUIN B KPUBbIX KaK MeXAyY rMaBHbIMU, TaK U CTAHLWMOHHBIMW NYTAMM.

14.8. NMonepeyHoe oyepTaHUe Bepxa 3eM/IAHOIO NOIOTHA CTAHLUMOHHbIX NNOLWAA0K B 3aBUCUMOCTHU
OT YMcna nyTen 1 BUAA rPyHTA 3eMASHOTO MOMIOTHA CaeayeT NPOEKTMPOBaTb OAHO- U ABYCKaTHbIM. Mpu
3HAYUTENIbHOW WMPUHE MNIOLAAKM AONYCKAeTCcA NpUMeHeHMe NaoobpasHoro nonepeyHoro npoduns c
COOpYXEeHMEM B MeXAYynyTbAX C MOHMMKEHHbIMWU OTMEeTKamMM 3aKpbITbIX NPOAOAbHbIX BOAOOTBOAOB
(noTKoB M ppeHaxkelt) ¢ yknoHom He meHee 0,002, a npn HEOOBXOLMMOCTU C YCTPOMCTBOM NOMEPEYHbIX
BbINYCKOB U3 HUX ANA OTBOAA BOAbI 33 Npeae bl 3eMAAHOIo NOJ0THa.

Ha npomMeKyTOYHbIX CTaHLMAX BCeX TWUMOB, A TaKXKe Ha OOroHHbIX MYHKTax W pasbesgax
nonepeyvyHoro TMNa o4epTaHUA Bepxa cnenyeT NPOEeKTUPOBaATb, KaK MPaBUNo, C ABYCKATHbIMU YKNIOHaMU,
HanpaBAeHHbIMMU B pa3Hble CTOPOHbI: Ha OAHOMYTHbIX AMHUAX - OT OCU MEXKAYnyTbA CyLLeCTBYHOLEero
rNaBHOrO U NPeAnoNaraemMoro BTOPOro raBHOrO NyTel, Ha ABYXMYTHbLIX - OT OCU MEXAYNYTbA Mexay
rNaBHbIMU NYTAMMU.

Ha pasbesgax ¢ NpoAo/ibHbIM PACMONOXKEHMEeM NPUEeMOOTNPABOYHbLIX MyTel MOBEPXHOCTb
3eMIAHOrO NOJI0THA caeayeT NNAHMPOBATb C ABYCKAaTHbIMW YKAOHAaMU, HaMpaBJeHHbIMU BHE Npenenos
nacca*kMpckoi nnatopmbl B 06e CTOPOHbI OT OCM MEXAYNYTbA [AaBHOFO M CMEXKHOro nytei, a B
npeaenax nnatopmbl - oT bopTa NAaTGopmbl.

Mnowagkn AnAa pasmelleHMa JIOKOMOTUMBHOIO M BArOHHOrNO XO3AMCTBAa WM TPy30BOrO ABOPA
NPOEKTUPYIOTCA OAHO- U ABYCKAaTHbIMW; YKJOH CKaTa HEOOXOAMMO NPOEKTUPOBATb NO HaNpPaBAEHUIO OT
3[1aHMA BO BHELIHIOK CTOPOHY; NPU 3HAUYUTE/IbHbIX NO WWPUHE NNOLWAAKaX LLenecoobpasHo NPUMEHATb
nnMnoobpasHbi Npodub.

MonepeyHbie NPOGUAM 3EMAAHOTO MOJOTHA OTAENbHbLIX MPUEMOOTNPABOYHbLIX U COPTUPOBOYHbIX
NapKOB NPOEKTUPYIOTCS OAHO-, ABYCKATHbIMMU WAM NUA00OPasHbIMK (B 3aBUCMMOCTHM OT YMCa NYTEN).

Mpy NPOEKTUPOBAHUMN HOBbIX NYTEN PAAOM C CYLLECTBYHOLLMMM (B TOM YMCIE NPU OTKPLITUN HOBbIX
pasgenibHblX MYHKTOB HA CYLLECTBYIOWMX SUHUAX) BEPX 3eMIAHOro MoJIOTHA HOBbLIX MNyTel cnepyet
NPOEKTUPOBaTb C MOMNEPEYHbIM YKIOHOM OT HPOBKM CYLLECTBYIOLLUX NyTEN.

14.9. MoBepxHOCTM 3eMAAHOrO NONOTHA cnegyeT npuAaaBaTb MOMEPEYHbIA YKNOH B CTOPOHY
BOZA0OTBOAOB B 3aBUCMMOCTM OT BMAA FPYHTA 3eMJIAHOIO MOMOTHA, KAMMATUYECKUX 30H U Yncna nyTen,
pacnosiaraemblix B Npefenax Kaxgoro ckata, B COOTBETCTBMMU € Tabanuei 14.1.

Tabnuua 14.1

I'pyHT 3emMigaHOTO |KiamMaTmueckue MakcuMaJbHOE YKJIOH Bepxa
IIOJIOTHA 30HEL YMCJIO IyTeM Ha |3eMJISHOTO IMOJIOTHA
OOHOM cKaTe
HOpeHUpyoImMi 3acymymBee 10 u BoJee 0
Bce ocTanabHEEe |10 0 - 0,01
HenpeHupyommi 3acyuiMBLE 10 - 8 0,01
Bce ocTanbHEE |8 - 6 0,02




pumeuaHusa. 1. K BacyuuyiMBEIM OTHECEHEl 3OHHE [IPU KOJIUUECTBE
ocankor mo 300 mmM.

2. B HeBaCyLUIMBBIX paloHax IJisd HEIPEHUPYOIMX TPYHTOB 3eMJISHOIT'O
IOJIOTHA B OOOCHOBAHHEIX TEXHUKO-DKOHOMMUECKMMM PacueTaMu CJiydasax
(c  yueTowm MHXEHEPHO-T'€0JIOTUUE CKUX YCJIOBUM) OonmyCcKaeTcsa
YMeHblIeHMe I[olepeduHoro ykJjoHa mo 0,01 m ypesmnuenme ero mo 0,03.

14.10. OTgenbHble CTAHUMOHHbIE NYTW, NAPKU M Apyrve YCTPOWCTBa CTaHUMM JonyckaeTcs
NPOEKTUPOBATb B Pa3HbIX YPOBHSAX. [pn 3TOM pasmepbl MeXAynyTUA U PacCTOAHUIN MeXay napKamwu
cnepyet Ha3Ha4vyaTb € YYETOM pasMeLLeHUsa B UX Npefenax OTKOCOB 3eMJIAHONO NO0THA, BOAOOTBOAHbIX
YCTPOWCTB, a B C/ly4ae He0H6X0AMMOCTH - YCTPOMCTB M 060pyA0BaHMA ANA 3aLLNUTbI NyTeN OT 3aHOCUMOCTH
CHEerom v Neckom u Apyrux yCTpomncTe.

14.11. BogooTBoaHble YCTPOMCTBA B Npenenax pasAe/bHblX MYHKTOB c/iedyeT MPOeKTUpOoBaTb
cornacHo TpeboBaHusam pasgena 17.

15. OCOBEHHOCTU NMPOEKTUPOBAHNA 3EMIAHOIO NOJIOTHA,
BO3BOAMMOIO B 3SMMHEE BPEMA

15.1. Y4acTKK, Ha KOTOPbIX 3EM/ISTHOE MOJIOTHO MOXKET COOPYKATbCA B 3MMHEE BPEMSA, HE0OX0ANMMO
OTMeYaTb Ha CTaguu pa3paboTkM NpoeKTa M paboyero NPoeKTa M YTOUYHATL NPU pa3paboTKe paboueli
OOKYMeHTauuu.

15.2. Ha 3umHuit nepuog LenecoobpasHo OTHOCUTbL creaytowme paboTbl:

- pa3paboTKy BbIEMOK W KapbepoB B MeCKax, rPaBUMHO-TANEYHbIX U CKaJIbHbIX FPYHTaX, a TaKkKe
BO3BEAEHME HACbINeN U3 YKazaHHbIX FPYHTOB Ha OCHOBAHMAX, MPOYHOCTHbIE U AedOopMaTMBHbIE CBOMCTBA
KOTOPbIX U3MEHSAIOTCA HE3HAYMUTENbHO B pe3y/ibTaTe MX MPOMepP3aHMA U OTTauBaHMSA;

- pa3paboTKy B MIMHUCTbIX FPYHTaX BbIEMOK FNyO6MHON Honee 3 M C nepemelLeHUMEM TPyHTa B
HacbIMNb, KaBa/ibep WU B OTBAN;

- YCTPOWCTBO Hacbinel Ha bonoTax;

- YCTPOMCTBO LWUTONEH U FNYBOKUX ApeHaKHbIX Npopeseit;

- YKpernjeHne OTKOCOB HacbiNen perynaumoHHbIX COOPYKEHUIN 1 pycen pek KaMeHHOoM HabpocKoit,
6ETOHHbIMW MacCUBaMM, NAUTaMU U T.1.

B TeueHMe 3MMHero BpemeHu He caeayeT npeaycmaTpuBaTh:

- pa3paboTKy BbIEMOK B HECKa/IbHbIX TPYHTaX rnybuHol 4o 3 m;

- BO3BeZeHWe Hacbinel U3 pes3epsos;

- NJIAaHUPOBKY 3EMJITHOTO MOJIOTHA U3 IIMHUCTbIX TPYHTOB U MblJIEBATbIX NECKOB;

- YCTPOMCTBO HernyboKnx KaHaB u pycen.

15.3. na Hacbinel, BO3BOAMMbIX B 3UMHEe BpeMs, SOMNYCKAeTCs NPUMEHATb Ceaytolmne rpyHTbl
U3 BbIEMOK W/IN KapbepoB:

- pa3pbIX/IeHHble CKa/ibHble FPYHTbI (HE3aBUCMMO OT CTEMEHM BbIBETPMUBAHMA), KPYNHOOBIOMOYHbIE,
KPYNHOOB/I0MOYHbIE C MeCYaHbIM 3aN0IHUTENEM, NECKU KPYMHbIE U CPegHMe, a TaKKe Cbinydemepssible
MeIKMe 1 NblNeBaATble NECKY;

- LOMYCKAOTCA TaKKe MMUHUCTbIE FPYHTbI, UMEIOLLME BNAXKHOCTb HE CBbILIE FPaHMLbl PacKkaTblBAaHMA.

[NMUHUCTbIE NONYTBEpAblE TPYHTbI (0<[L <0,25) paspewaercs npUMeHATb NpW OTCYTCTBUM

rPYHTOB C MEHbLUEN BNAXKHOCTbIO.

BepxHuiA cnoit HacbiNnu TOAWMHOM He MeHee 1 M cnefyeT OTCbiNaTb TOMbKO TanbiM U
CbINy4YemMep3/biM 4PEHNPYIOWMM UK TaSIbIM FIMHUCTBIM FPYHTOM, UK KPYNHOOB/10MOYHbIM C MecYaHbiM
3anN0NHUTENEM.

[na Hacbinel 3a 3agHUMM TPAHAMM YCTOEB M A8 KOHYCOB Y MOCTOB C/ieAyeT NPUMEHATb TO/IbKO
TaNbIA UK CbiNy4YeMEP3NbI PEHUPYIOLLNIN TPYHT.

Hacbinn Ha nolime pek B npegenax 3aTonjieHUsA AOMyCKaeTcA BO3BOAMTb B 3UMHee Bpemsa U3
CKa/IbHbIX  CNAbOBbLIBETPMBAIOLWNXCA M BbIBETPMBAIOLLMXCA  TPYHTOB, KPYMHOOOGJOMOYHBIX U
KPYNHOOB/IOMOYHbIX C MecyaHblM 3anofIHUTENEeM, a TaKXKe W3 MecyaHblX, BK/AOYas Tajble U



cbinyyemep3ssble MeJsikue U nblaesaTble Necku.
15.4. BbicoTa Hacbinen, BO3BOAMMbBIX B 3MMHEE BPeMA W3 TIMHUCTbIX TPYHTOB, He AOJIXKHA
npeBbIWaTh 3HaYEHWUN, NpUBeAEHHbIX B Tabnuue 15.1.

Tabnuua 15.1

KnuMmaT panoHa CpenHeronoeas TeMIepaTypa HamboJsbmasa BEICOTA
Bozmyxa, °C HaCENM M3 TJIMHMUCTHX
TPYHTOB, M

CypOBHM Huxe -2 2,5

XOJIOOHBIN Or -2 mo +1 3,5

YMEepeHHHM Or +1 mo +5 4,5

Tensnem Bosee +5 Bes3 orpaHuU4YeHUM
[lpuMmeuaHme. TeMmmoepaTrypy BO3OyXa CPEemHKKn 3a TIon CcJenyer

OpMHMMaTh IO maHHbeM CHuII 2.01.01-82 "CrpouTesibHasd KIMMATOJIOTHUS U
reodusuka" MIAM IO IAHHBIM OJIVKAMIIEY MeTeOCTaHLUM.

15.5. NMpu HeobxoaMMOCTM BO3BEAEHMA B 3UMHEE BPEMA HAcbINei Man coeB MoLWHOCTbIo bonee
3HAYeHWUI, yKasaHHbIXx B Tabnuue 15.1, cnepyeT npeaycmaTpuBaTb MCMNO/b30BaHWE APEHMPYOLLUX
rPYHTOB, @ MPU UX OTCYTCTBUN HEOOBXOAMMO:

B KayecTBe 0OBEKTOB A1 NPOU3BOACTBA PAabOT B 3MMHee Bpemsa Ha3HayaTb HAcbiNM Ha MPOYHOM
ocHoBaHUM (cm. n. 4.23);

npeaycmaTpuBaTb COOTBETCTBYIOLLMIA 3aMac Ha 0Calky FPYHTOB (MO BbiCOTE HACbINU UAU LUMPUHE
nosepxy);

npeaycmaTpmuBaTb YMNOJIOXKEHME OTKOCOB UM YCTPOMCTBO Bepm, HazHaYaeMbIX No pacyeTy;

NPOEKTMPOBATb 3aLUUTHbIE CIOM MO OCHOBHOM NIOWAAKOM.

MpoeKTMpPoBaTb BEPXHIOK YaCTb HACbINM Ha BbICOTY 1 M 13 TaN0ro rpyHTa C OTCbINKOM 3TOrO C/10A B
Tensioe Bpems rofa U ynioTHEHWEM A0 YCTaHOB/EHHbIX HOpM (cm. n. 4.12), a npu HeobxoAMMOCTHU
YKNAAKU NYTU B 3MMHEE BPEMA - BEPXHIOK 4YacTb HacCbINW TOALWMHOM He meHee 1 M BO3BOAUTL U3
OPEHUPYIOLWNX TPYHTOB.

15.6. Ons Hacbinei, BO3BOAMMbIX B 3MUMHEE BPEMS, B MPOEKTe NPOM3BOACTBa paboT 3anac Ha
0cagKy HeobxoAMMO npeaycmaTpuBaTb B pasmepe:

5-6% - Npu rVHUCTLIX TPYHTax;

4 - 5% - Npn neckax, KpynHOObB/JIOMOUHbIX FPYHTaX C MecYaHbiM WU FIMHUCTbIM 3aMNOJHUTENIEM U
JIErKOBbIBETPMBAOLLMXCA.

Kpome TOro, fONOAHUTENbHO CAeAyeT y4YuTbiBaTb OCaZKy OCHOBAaHMWI, Bbl3blBaEMYIO My4YeHUEM
NOBEPXHOCTHOTO C/10A1 TPYHTOB OCHOBAHMUA.

15.7. Ans Hacbiney, BO3BOAMMbIX B 3UMHEE BPEMSA, PEKOMEHAYETCS NMPeaycMaTpmMBaTh Kapbepbl
(BblEMKM), TONLLMHA MEP310ro C/I0A B KOTOPbIX He npesbiwaeT 1/3 obuieit BbicoTbl 33601, ¢ Tem 4TObbI
coaep)KaHue TBepAOMEpP3/Ior0 FPyHTa B HacbiNuM He npesBblwano 30% obuwero obbema rpyHTa,
YK/1aZblBaEMOrO B HacbiNb. TBEPAOMEP3/bIA FPYHT B HaCbINU AO0MXEH pa3mellaTbCa paBHOMepHo 6e3
KOHLEHTPaLMM MepP3/biX KOMbEB B OTKOCHOM YacTu.

Pa3pbixneHne mep3a0ro rpyHTa A0/1XKHO obecrneuynBaTb NOy4eHNE KOMbEB C pa3mepamm He bonee
0,2 m.

15.8. B HeobxoaMmbIx Cny4yasx caeayeT npedycmMaTpuBaTh cheuuanbHble MeponpusaTusa no
CHU)KEHMIO TNybuHbI MNPOMEP3aHUA B Kapbepax M BbleMKax (npeaBapuTenibHOe —pbiXJeHue
NOBEPXHOCTHOrO C/I0A TPYHTA A0 €ro Npomep3aHuA, NOKPbITME MOBEPXHOCTM TEMAOM30NALMOHHBIMU
maTepuanamum u ap.).

15.9. Hacbinu Ha 3aTonisemblx NOMMaXx AOJIXKHbI ObITb OTCbINAHbI K HaYyany N0A0BOAbA A0 OTMETKM,
He meHee Yyem Ha 0,5 M nNpeBbIlWatoLLel YypoBEHb 0XUAAEMOTr0 ropM30oHTa BbICOKMX BOA C Y4ETOM BbICOTbI
HaKaTa BOJIHbl Ha OTKOC. [pM 3TOM A0/KHbI OblTb TaKXKe BbIMNOSIHEHbI NPEAYCMOTPEHHbIE MPOEKTOM
YKpenneHmsa OTKOCOB.



16. PE3EPBbI, KABAJIbEPbI, BAHKETbI
Pesepsbl

16.1. Pe3epBbl, pa3meLLaembie BAOb HacbINel, cieayeT NPOEeKTUPOBaThb B CIy4asAX HEMPUTOL4HOCTH
UAW HEeXBaTKM [ANA OTCbIMKW HacbiNel TFPyHTa W3 CMEXHbIX BbIEMOK W TEXHWUKO-3KOHOMMUYECKOM
HeL.enecoobpasHOCTU UCMONb30BAHUA BbIEMOK-KapbepoB WAN TPAHCMOPTUPOBAHUA TPYHTA U3 APYrux
Kapbepos.

16.2. He ponyckaeTca pa3smeliaTb pesepBbl B npefenax pasfeNbHblX MYHKTOB C MyTEBbIM
pa3BUTMEM, HaCeNEHHbIX MYHKTOB, B MECTax PACcMON0MKeHUA NyTEBbIX 343aHUA N Nepee3foB, Ha y4acTKax
pa3BMTMA KapcCTa, a TaKXkKe, Kak MpaBuao, Ha nokimax pek. CMexHble y4acTKM pe3epBOB B npegenax
OTAENbHbIX 34aHUN U Nepee3oB caeyeT COeANHATL KaHaBaMM, 10TKaMKU Uan Tpybamu.

16.3. PacnosnoxeHue pe3epBOB OTHOCUTE/IbHO MNPOEKTUPYEMOM HacbiNM CcaedyeT HasHayaTb
cornacHo Tabauue 16.1 ¢ yyeTom nonepeyvyHoro yKJoHa Ha MeCTHOCTU. PaccToAaHMe mexkay BHelHewn
6poBKOI pesepBa 1 rpaHULEN NOIOCbI OTBOAA AO/MKHO ObITh He meHee 1 m.

Tabnuua 16.1

[IonnepeyYHHM YKJIOH PacrnoJjioxeHre pes3epBOB
MeCTHOCTU
ONTMMAaJILHOE OOy CTMMOE
ITosjoxe 1:10 C OBYyX CTOPOH C OIOHOM CTOPOHEL
Or 1:10 mo 1:5 C HaTopHOM CTOPOHH |C OBYX CTOPOH
Kpyue 1:5 Pesepse He C HATOPHOM CTOPOHH II0
IIPOEKTUPOBATH OTIOEJILHEIM PEeHleHUAM C

pacueToM obuemn
YCTOMUMBOCTHU KOCOTOpa U
HaCENM [OCJle yCTPOMCTBa
pe3epsa

16.4. Mexagy nogowBoM OTKOCa HacbiNM M BPOBKOW pesepBa HEOOXOAMMO OCTaBAATb Gepmy
LWMPUHON He meHee 3 M. Y Hacbinel BbICOTOM A0 2 M Ha CyXOM OCHOBAHWW LUMPUHY Bepm pa3speluaeTcs
yMeHbLWwatb 4o 1 m.

Co cTopoHbl Byayliero BTOporo Nyt enesHbix gopor | - |ll Kateropuii wWnpuHy bepm cnepyet
Ha3HayaTb paBHoW 8,0 m.

Bepmam c HaropHoi CTOpOHblI HeobxoAMMO NpuaaBaTb MonepevHbid yknoH ot 0,02 go 0,04 B
CTOPOHY pe3epBa 3a CYET CPE3KU WU NPUCBINKM FPYHTA (CM. pUCYHOK 7.3).

16.5. Pe3epBbl HEOOXOAMMO, KaK NPaBMJIO, BK/OYATb B OOLLYIO CUCTEMY BOAOOTBOAHbIX YCTPOMCTB,
OrpaXkgaloWmx 3emasHOe MOJOTHO OT BO34ENCTBMA MOBEPXHOCTHOW BOAbl, U MNpeaycMaTpuBaTb
oTAeNbHble BbINYCKM BOAbI M3 PE3EpPBOB B MOHUMKEHHblE MeCTa Mpueratoler MecTHOCTU COrnacHo
TpeboBaHuAM pasgena 17.

16.6. 3amkHyTble pe3epBbl 6e3 BOAOOTBOAOB [AOMYCKAETCA MNPUMMEHATb Ha Yy4yacTKax C
OPEHVPYIOWMMU TPYHTAMM B pPaMioHax C 3aCyW/IMBbIM KAMMATOM (MCKAloYas palioHbl NPOCagoyHbIX
FPYHTOB) M B paliOHAX PACMO/IOKEHUA MOABUMKHbIX MECKOB. B NOABWMMKHbIX MeCcKax pesepsbl cnepyet
NPOEKTUPOBaTb MPEUMYLLECTBEHHO Y3KMUMM U T[NYOOKMMM, WX PEKOMEHAYEeTCs pasmewaTtb C
noaBeTPEHHON CTOPOHDbI.

dPopma 1 pacnonoxeHne pe3epBoB He AO/MKHbI YXYALWATb YCI0BUA NeCKONepeHoca.

16.7. OHy pe3epBOB, BXOAALWMX B OOy CUCTEMY BOAOOTBOAHbIX YCTPOWCTB, HeobxoAMmo
npuAaaBaTb NONEPEYHbIN U NPOLOAbHbIA YKAOHBI. [TonepeyHbIi YKAOH AoMXeH b6biTb He meHee 0,02, a
npogonbHbi - He meHee 0,002. [lHO pesepBa npu ero wupuHe Ao 10 m cregyeT NPOEKTUPOBaTb
OZLHOCKATHbIM C NOMEPEYHbIM YKIOHOM OT 3eMISIHOIO NOJIOTHA, a NpU WnpuHe 6onee 10 M - ABYCKATHbIM,
C YKIOHOM OT KpaeB pe3epBa K ero cepeguHe.



Hanbonblumii Npofo/bHbIA YKAOH pe3epBa C HU30BOM CTOPOHbI HACbINMWM He A0/KEH NMPeBbIWaTb
0,008, a ans nerkopasmbiBaembix rpyHToB - 0,005. YKAOH gHa pe3epBOB C HAarOPHOM CTOPOHbI HacbIiNemn
cnepyet Ha3HayaTb MO pacyeTy B 3aBMCMMOCTU OT BMAA FPYHTA, KO/IMYECTBA U CKOPOCTU TeYeHUA BOAbI.

B cnyyasnx Korga no ycnosuam pesbeda MeCcTHOCTU NPOAO/bHBIN YKAOH AHA pe3epBa NoayyaeTcs
Kpyye AOMycKaemoro no pa3mblBaemMOCTU TPYHTa, pe3epBbl ciaefyeT MNPOeKTUPOoBaTb OTAENbHbIMU
y4aCTKaMy C HamboNbWMM AOMNYCTUMbIM YKJAOHOM JAHa. Mexay cocefHMMM y4yacTKamu pesepsa
HeobXx04MMO OCTaB/ATb NOJIOCbl HEHAPYLEHHOIO FPYHTA WWPUHON He MeHee 3 M U NpeayCcMaTpuBaTh B
HWUX YCTPOMCTBO YKPEnieHHbIX KaHaB c nepenagamu Bbicotoi 4o 0,5 m.

16.8. Pasmepbl pe3epBoB cneayeTt onpenenatb ucxoaa n3 obbema notpebHOro rpyHTa M yYKAOHa,
HeobxogMmoro Ana obecneyeHma CTOKa, C y4ETOM NapameTpoB NPUMEHAEMbIX 419 COOPYKEHMA Hacbinen
MaLLMH U MeXaHU3MOB M YCNOBUIM OXPaHbl OKpY:KatoLwen cpeasbl.

Mpy HEBO3MOXKHOCTU UM HelenecoobpasHOCTU yBennveHUs rnybuHbl pesepsa, UCNOb3yeMOro B
KayecTse BOAOOTBOAA, A/A MNPONYCKa BOAbl creAyeT MNPOEKTUPOBaTb BOAOOTBOAHYIO KaHaBy C
pa3meLLeHneM ee B MOHMMKEHHOW YacTu pe3epB.a.

OTKOCbI pe3epBOB cieAyeT NPoeKTUpoBaTh He Kpyde 1:1,5. Mepexoabl OT 04HOM LWMPUHBI pe3epBa
K ApYyroi cnepyeTt HazHa4vyaTb 33 CYET OTKIOHEHWA NONEBOrO OTKOCA NOA Yrom oKono 15°.

16.9. Ha noimax pek 3aknagKa pe3epBOB, KaK NpaBwuio, He AO0MNycKaeTca. B UCKAOYUTENbHbIX
CNy4Yanx yCTPOWCTBO pe3epBOB NPOM3BOAMUTCA MO MHANBUAYANbHOMY NMPOEKTY, NPUYEM:

pacnosioXeHne pe3epBoB HEOOXOAMMO YBA3bIBATb C PETYAALUOHHBIMU COOPYHKEHUAMU;

paccTosiHMe MeXAY HUKHMM KOHLLOM pe3epBa M Ype3om MeXKEHHbIX BOA AOMKHO ObiTb HE MeHee
10 m;

OTMETKY AHa pe3epBOB c/iefyeT Ha3HayaTb Bbllle YPOBHA MEXEHHbIX BOA,;

A1 BbINYCKa BOAbI U3 pe3epsa HEOBX0AMMO NpesycMaTpMBaTh YCTPOMCTBO KaHaBbl;

6epmbl Mexay NoAOLWBOM HAacbiNM M BPOBKOM pesepBa cneayeT HasHaYaTb He MeHee 4 M.

Co CcTOpOHbI HacbiNK B pe3epBax ciefyeT OCTaBAATb BbICTYMbl B BUAE TpaBepc U YKPennATb OTKOC,
ec/n Npu NaBoAKe BO3MOXKHO TevyeHne BoAbl BAOb pe3epsa.

16.10. CocpenoToUeHHble pe3epBbl - FPYHTOBbIE Kapbepbl, pacnosiaraemble B yAaNeHUN OT HacbInu,
cnefyeT NPoeKTUpoBaTh C cobaoaeHnem TpeboBaHUI NO MAKCMMANbHO BO3MOXHOMY COXPaHEHUIO
OKpy)KaloLwen cpefbl, B COOTBETCTBUM C YKasaHMAMM pasgena 22. Heobxogumo npepycmatpusaTtb
NNQHUPOBKY OTKOCOB Mocne BblpaboOTKM Kapbepa C y4yeToM Mocaeaylollein Mnocagku [epeBbes,
NCNO/Ib30BaHMA Kapbepa nog BO4OEM UM ANA APYIUX HAPOAHOX03AUCTBEHHbIX Lienen.

Pasmepbl 1 KOHPUrypaLna KapbepoB Ha3HAYAOTCA C Y4eTOM NOTPEOHOCTU B FPYHTE, €ro COCTOAHMUA
M B COOTBETCTBUM C TpeboBaHMAMM TeXHWKM 6e30MacHOCTKU, a TaKKe C y4eTOM WX MoCcnenylowero
MCMONb30BaHUA ANA XO3AMCTBEHHbIX Liene.

Kasanbepbl

16.11. KaBanbepbl HeobxoAMMO npeaycmaTpuBaTb B C/Ay4asaxX HENnpUrogHoCTUM WUAN TEXHUKO-
3KOHOMMYECKOM HelenecoobpasHOCTU UCMOJIb30BAHUA FPYHTA M3 BbIEMKWU O/ HAcbINel, a TakKe npu
OTCYTCTBUM B HEMOCPEACTBEHHOMN 6/IM30CTM OT BbIEMKUM MOHUMKEHHbIX MECT pesibeda, KoTopble MOryT 6bITb
MCMONb30BaHbl ANA pPasMeLLeHMA HEenpuUrogHoro MAW W3AUMWHEro rpyHTta. [pu NpoeKTUpPOBaAHMMK
KaBa/ibepoB CneAyeT y4uTbiBaTb TaKKe HeobxoaAmmocTb cobnoaeHus TpeboBaHUIM MO MaKCMMAasbHO
BO3MOXHOMY COXPAaHEHUIO OKpPYKaloWwenh cpeabl B COOTBETCTBMM C YKasaHUAMM pasgena 22,
npeaycMmaTpmBaTb CPE3KY PacTUTENbHOIO C/10A C NJOWaAM, 3aHMMaeMOM KaBalbepPoM.

PasmelleHMe rpyHTa B KaBasibepax He A0NyCcKaeTca:

Ha TEPPUTOPUM CTAHLMOHHBIX NAOWAA0K, HAaCeIeHHbIX MYHKTOB U NPOMbILLIIEHHbIX MPeANPUATANR;

B MecCTax, rge KaBa/bepbl MOryT cnocobcTBOBaTb CHEXHbIM MAWM MEeCcYaHbIM 3aHOCaM NyTU, B TOM
yncne BAOJIb MENIKUX BblEMOK;

C HaropHoW CTOPOHbI NONYBbIEMOK;

B TEX C/ly4yasXx, KOr4a Harpyska OT KaBajibepa MOXKET Bbl3BaTb HapylleHMe obLiein yCTOMYMBOCTH
OTKOCOB BbIEMKMW.

16.12. KaBanbepbl cnegyet NpoOeKTUpoBaTb B COOTBETCTBMU C pUCyHKOM 16.1 n pasmewaTb B
3aBMCMMOCTM OT MOMNEPEeYHOro YKAOHa MecTHocTM (Tabnauua 16.2), ¢ y4eTom YyCNOBWUIA 3aHOCMMOCTMU
CHEromMm WM MEeCKOM, a TaKKe CBOWCTB M COCTOAHMA TPyHTa NpPope3aemMoit BbleMKU M MoAJ/ierKallero



YKNagKe B KaBasibep.
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1 - HaropHaA KaHaBa; 2 - KaBabep; 3 - 3abaHKeTHaA KaHaBa;
4 - 6aHKeT; 5 - 0TKOC BbleMKM

PucyHok 16.1. Cxema pasmelleHna 6aHKeTOB,
KaBanbepoB., 3abaHKETHbIX U HArOpHbIX KaHaB

Tabanua 16.2

[lonepeuyHsBl YKJIOH PacnosioxeHne KaBaJlbepPOB
ONnTMMaJIbHOE IOy CTUMOE
Mojoxe 1:5 C OBYyX CTOPOH C OOHOM CTOPOHE
Or 1:5 mo 1:3 C HMB0BOM CTOPOHEBL C BEepPXOBOM CTOPOHEL C

IPOBEPKOM pacueToM
obumer yCTOMUMBOCTHU
COOPYXEeHUS

Kpyue 1:3 HeobxonmmuMo yCTaHaBJIMBATHL C YyUYeTOM MeCTHHX
YCJIOBMM U C IIPOBEPKOM pacdeToM obuemn
YCTOMUMBOCTHU COOPYXEeHMS




16.13. Paamepbl KaBasibepoB (MX BbICOTA M LUIMPUHA NOHMU3Y) ONPeaenatoT B 3aBUCMMOCTU OT 06bema
OTCbINAEMOro B HWX FPYHTa, MapameTpoB MPUMEHAEMbIX MAWWH M MEXaHU3MOB, YC/IOBUIA OXpaHbI
OKpy»Katowen cpebl U GU3NKO-MEXaHUYECKMX XapaKTEPUCTMK OTCbiNaemoro rpyHTa. OTKOCbl KaBasibepoBs
cnefyeT NPOEKTUPOBATDL C 3a/10XKeHMEM He Kpyde 1:1,5; Bepxy KaBasibepoB NPUAAIOT NONEPeYHbIN YKAOH
He meHee 0,02 B noneBytO CTOPOHY.

KaBanbepbl C HU30BOW CTOPOHbI BbIEMKW A0/KHbI UMETb Pa3pbiBbl LULMPUHOM HE MeHee 3 M Yyepes
Kaxkable 50 M M B NOHUXKEHHbIX MecTax. nowaake mexay H6POBKOIN BbleMKM M OTKOCOM KaBasbepa
NpuAaeTca yKAOH B CTOPOHY Pa3pbiBOB.

16.14. PacctosHMe OT NMOAOLWBbI KaBajbepa A0 OPOBKM OTKOCA NPOEKTUPYEMOM BbleMKM, a Ha
yyacCTKax ycTpoWcTBa B OauKailuein mepcrnekTuBe BTOPOro NyTM - A0 GPOBKM OTKOCa BbleMKU AnA
6yayLuLero nyTm A0XKHO OblTb He MeHee 5 M. Ha y4acTKax C IIMHUCTBIMM NepeyBaaXKHEHHbIMW TPYHTAMM,
B TOM YMC/IE NPU HANUYMM BEPXOBO/KM, 3TO PAcCTOAHUE A0MKHO 6biTb He meHee (5 + H ) >10 m, rpe H

- BbICOTa OTKOCA NPOEKTUPYEMOI BbIEMKM.

16.15. B npegenax MNonyBbleMOK, a TaKXKe pa3fefibHblX MYHKTOB, Pa3sMeLLeHHbIX Ha KpyTbiX
KOocoropax, MWHUA UAN HEMPUTOAHbIM ANA HacbiNen rPpyHT cneayeT pasmellaTb C HU30BOM CTOPOHbI
NosIoTHa, NPUYEM BepPX OTCbINKM HEOOXOAMMO MPOEKTUPOBATL HUXKE OPOBKM 3eMISHOrO MOJIOTHA He
meHee Yyem Ha 0,5 m, c nonepeyHbiMm yknoHom 0,02 - 0,04 oT N0N0THa C NPOBEPKOI YCTOMUYMBOCTH NYTU.

16.16. B paioHax NOABUKHbIX MECKOB Ha CU/IbHO 3aHOCMMbIX Y4aCTKaX KaBa/ibepbl HE YyCTPaAUBAIOT;
JIVWHWIA TPYHT U3 BbleMOK CnefyeT pa3mellatb C/I0em TOAWMHOM 0 1 m 3a npegenamu OTKoca C
noaBeTPEHHON CTOPOHbI U HEMEAO/IEHHO YKPenaATb ero NnoBepxHOCTb. B mpeaenax mano3aHOCMMbIX
YYaCTKOB KaBanbepbl cnegyeT NpoeKTUpoBaTb cornacHo TpebosaHuam nn. 16.11 - 16.15 HacToAwero
pasgena, pacnonarasa Ux ¢ NoABeTPEHHOMN CTOPOHDbI.

16.17. Ecnn B pasaene nNpoekTa oxpaHbl okpyatowel cpegbl (OOC) ycTpoCTBO KaBafbepoB He
NpeAycCMOTPEHO, KaK 3alLMTHOE MeponpusaTne, HeObXo0AMMO NPON3BOAUTb OTCINKY MPYHTOB CAOAMW A0
1 M 1 NNaHMPOBKY KaxKaoro cios bynbaosepom. MNocne 3aBepLIEHNA OTCbINKM NOBEPXHOCTb KaBa/lbepoB
cneyeT yKpenaaTb NOCEBOM MHOTONETHUX TPaB.

baHKeTbl

16.18. BaHKeTbl M 3abaHKeTHble KaHaBbl HeobxoAuMbl AN OTBOAA MOBEPXHOCTHOM BOAbl C
naowaam Mexay HaropHbIM OTKOCOM BbIEMKW M MOAOLIBOM KaBasbepa U 3aluuTbl OTKOCOB BbIEMOK OT
pa3mblBa.

BaHKeTbl 1 3abaHKeTHble KaHaBbl cnefyeT NPOEKTUPOBATL TPEYrobHOM GOPMbl B COOTBETCTBUM C
pucyHkom 16.1. OHM obpasyloTca nyTem MaHMPOBAHMA NMOBEPXHOCTU MOOCHI MeXay OPOBKON OTKOCa
BbIEMKM M MOAOLWBON KaBa/sbepa C NpoAo/bHbIM YKNOHOM He meHee 0,005 n nonepeyHbIM YKIOHOM B
CTOpPOHY KaBasbepa 0,02 - 0,04. NMpu HaANUMMU MECTHbIX NMOHWUNKEHUIA HEODXOAMMO NpesycMaTpuBaThb
OpraHM30BaHHbIM BbINYCK BOAbI U3 3abaHKETHOW KaHaBbl MO OTKOCY B KIOBET.

B npepenax nonormx KOCOropos, a TaKKe Yy HernyboKMX BbIEMOK, KOr4a YCTPOMUCTBO HaHKeToB U
3a0aHKeTHbIX KaHaB HelenecoobpasHo, MNPOEKTOM HeobXogMMO MnpesycMaTpuBaTb MNAaHUPOBKY
NOBEPXHOCTM KOCOropa Ha MNOM0CE WMPUHOM OKOMO 3 M, Npuaeratowein K 6poBKe BblIEMKM, C NPUAAHNEM
NOBEPXHOCTWN NONepPeyvHoro YKA0oHa K BblemKe He meHee 0,02 1 ykpenneHue ee NOCEBOM TPaBs.

16.19. baHKeTbl ¢ 3a6aHKETHbIMM KaHAaBaMM He ciefyeT NPOEKTMPOBATb Ha KOCOropax KpyTU3HOM
1:5 n 6bonee, a TaKXkKe Y BbIEMOK B 1€CCOBbIX U CKaNIbHbIX FPyHTaXx.

BoA00TBOAHbIE YCTPOMCTBA B ITUX C/IyHaAX HEOOXO4MMO NPOEKTUPOBATb MHAMBUAYAIBHO C y4ETOM
MECTHbIX YC/10BUA.

17. YCTPOMUCTBA 0NA OTBOAA NMOBEPXHOCTHbIX N TPYHTOBbIX BO,
Obwwue nonoxeHusn

17.1. B npegenax neperoHoB W pas3fesibHbiX MYHKTOB c/eAyeT MPOeKTUMPOoBaTb YCTPOMCTBA A/s
O0TBOZA OT 3eMJ/ITHOIO NOJIOTHA MOBEPXHOCTHbIX BOA, U (B HEOBXOAMMbIX Cy4anx) 41A NOHUMKEHUA YPOBHSA



rPYHTOBbIX BOA,. [pKn cooTBETCTBYOWEM 060CHOBAHMM BOLOOTBOALI MOTYT HE YCTPanBaTbCA Ha y4acTKax
pacnpocTpaHeHUA NecKoB B PANOHAaX C 3aCyLU/IMBbIM KAMMATOM.

17.2. OTBOA NOBEPXHOCTHbIX BOA, cAeayeT npeaycmaTpmsaTh:

OT HacbInel - KaHaBamM (NPOJOAbHBLIMU U MONEPEYHbIMU BOAOOTBOAHbBIMMU, OCYLINTENBbHBIMWU) UK
pesepBamu;

OT OTKOCOB BbIEMOK M NO/IYBbIEMOK - KaHaBaMM (HaropHbIMU 1 3a6aHKETHbIMM);

OT OCHOBHOM M/IOWAAKN 3eMNAHOIO MOMIOTHA B BblEMKAX M NOJIYBbIEMKAX U C OTKOCOB BblEMOK -
KIOBETaMM, NOTKaMM, KIOBET-TPAHLWEAMW W TpaHLIEAMM, KIOBETaMM M NOTKaMW B KOMOWHaLMK C
OPEeHaxXamMn MeNKoro 3a10XKeHnA.

MoBepXxHOCTHble BOAbl HEOBXOAMMO OTBOAMUTL K BAMKakLweMy BOAOMNPOMYCKHOMY COOPYXKEHUIO
WAW B CTOPOHY OT 3€MISHOTO MNONOTHA B MOHUMKEHHbIE MecTa pesbeda.

C HaropHoW CTOPOHbI NONOTHA A0/MKEH ObITb NPefyCMOTPEH CMIOLWHOM NPOAO/bHbINA BOAOOTBOA,
OT Ka*K[0ro nepecekaemoro Aoporon BoAopasaena 40 BO4ONPONYCKHOMO COOPYKEHUA UM A0 MeCTa, OT
KOTOPOro BO3MOXEH MOMepPeYHbIi OTBOA BOAbI B CTOPOHY OT 3eM/ISHOFO NOMOTHA.

ConpsarkeHnsa BOAOOTBOAA C PYC/IOM BOAOTOKOB CneAyeT MPOEKTUPOBaTb C  BbIMOJIHEHUEM
cnenyowmx TpeboBaHMii: B MeCTe COMNPAXKEHMA KaHaBY HanNpaB/ATb MO TEYEHUIO BOAOTOKA (yron mexkay
OCSIMM Y KaHaBbl M BOAOTOKA Ha3Ha4yaTb He 6bonee 45°); U3MeHeHUs HanpaB/JeHMA KaHaB NMPOeKTUPOBaTb
MAaBHbIMM NO KPUBOW paanycom He meHee 10 m.

17.3. NonepeyHoe ceveHne BOAOOTBOAHbIX YCTPOMCTB CNeAyeT Ha3HA4YaTb MO PacyeTHbIM Pacxoaam
BOAbl, YCTAaHaB/IMBAaEMbIM C BEPOATHOCTbIO NPEBbILEHMA NO HOPMAM, YKa3aHHbIM B Tabaunye 17.1.

Tabnuua 17.1

KaTeropus JIMHUMA BepOosSATHOCTL MNPEBHIIEHMS PaCUeTHHX
pacxomos, %, L4
KIOBETOB, IPONOJILHEIX (Y HACHIIEN) U

HATOPHEIX KAaHAaB |[IOMEPEUYHEIX BOIOOTBOIHEIX
" BOIOCOPOCOB KaHaB

CKOPOCTHEE, OCODOTPYy30-—

HampsXeHHBIE

I - II 1 4

I1I 3 7

v 5 10

BpoBKa BOAOOTBOAOB A0/MKHA BO3BbIWATLCA HAL YPOBHEM BOAbl, COOTBETCTBYIOLMM pPacxony
YKa3aHHOM BEPOSTHOCTU NpeBbILIEHUSA, HE MeHee Yyem Ha 0,2 m.

17.4. Hanbonblumin NpoAo/bHbIN YKNOH BOAOOTBOAHbIX YCTPOWUCTB cnedyeT Ha3HavaTb Mo pacyeTy
B 3aBMCMMOCTU OT pacxoa BoAbl, BUAA rPyHTa, TUNA YKPENeHMA OTKOCOB W AHA KaHaBbl U AONYCKaeMbIX
CKOpOCTEN TEYeHMA Mo pasmbiBy. EcnM ycTaHOBAEHHbIA MO pacyeTy YKJAOH BOAOOTBOAA MeEHblue
€CTeCTBEHHOro YK/IOHa MeCTHOCTM, TO Heobxoanmo npeaycmaTpuBaTb YCTPOMCTBO Nepenagos, a npu
60/1bLINX pacxodax - bbICTPOTOKOB M BOA0OOMHbIX KoNoALEeB. Bce BOAOOTBOAHbIE YCTPOMCTBA HA y4aCTKaXx
CO CNOXHbIMU UHXKXEHEPHO-Te0N0rMYECKMMUN YCIOBUAMM NPOEKTUPYIOTCA MHAMBUAYANBHO.

17.5. Ha HeBbICOKMUX BoAOpa3aeiax ABYX CMEMXKHbIX DacCeMHOB, Ha Noa0Ce AJIMHOMN He MeHee 5 m,
YCTPOICTBO pe3epBOB M KaHaB He AO0MYCKaeTcs, eCAu BbINyCK BoAbl 6yaeT ocylwlecTBieH B pasHble
BOZOMNPOMNYCKHblE COOpPYy)KeHMA. B HeobxoAMMbIX CAy4asx Ha TaKUX BoAopasgenax caeayer
npeaycmaTpmBaTtbh YCTPOWCTBO pasaennTenbHoM 4ambbl LWMPUHON NOBEPXY HE MeHee 3 M C 3a/I0’KEHMEM
OTKOCOB He Kpyuye 1:2, c BO3BbILLEHMEM €€ BepXa Haf pacyeTHbIM YPOBHEM BoAbl He meHee 0,25 m.

B oTaenbHbIX cyYaax Npu TEXHMKO-3KOHOMUYECKOM 060CHOBaHMM A0MNYCKAEeTCA NPONYCK pacxoao0B
BOAbI C ABYX bacceltHOB 1 6osiee B 04HO MCKYCCTBEHHOE COOPYKEHME.

17.6. BogooTBOAHbIE YCTPOMCTBA pPasMeLLatoTca B MNOJIOCE OTBOAA TaK, YTOObl paccTosiHuMe OT
Hapy*KHON BPOBKM OTKOCA BOAOOTBOAHOIO YCTPOMCTBA A0 rPaHMLbl Noa0Ckl 0TBoAa Oblo HE meHee 1 M.

17.7. BogooTBOAHbIE YCTPOMCTBA B MECTax BbIXO4a@ MX Ha CK/IOHbI BOAOTOKOB, OBPAroB MU HWU3WH



HeobXoAMMO OTBOAMTb B CTOPOHY OT 3eM/AHOrO NOJIOTHA, NPeAyCMaTpuMBaTb MX YKpenaeHue uau
pacwupeHne pycen C COOTBETCTBYIOWMM YNONOKEHMEM OTKOCOB, B HEOBXOAMMbIX CAYYanxX NPUMEHSAS
UHANBUAYANbHbIE PELIEHUA.

17.8. MNpu SBHO BbIPAXKEHHOM MOMNEPEYHOM MO OTHOLWIEHWIO K 3EMAAHOMY TMOJIOTHY YK/IOHE
mecTHocTM (0,04 n Kpyye) BOLOOTBOAHbIE COOPYNKEHUA CneayeT NPOEKTMPOBATb TOJIbKO C BEPXOBOWM
CTOPOHbI.

BoaooTBoAHble KaHaBbl

17.9. NpofonbHble BOAOOTBOAHbIE KaHaBbl NPeAyCMATPMBAOTCA C HAFOPHOWM CTOPOHbI Y HacbINewn
(n0601 BbICOTBI) NPU OTCYTCTBMKU pPe3epBOB. Ha MeCcTHOCTM ¢ nonepeyHbim yKnoHom meHee 0,04 npu
BblCOTE Hacbinen meHee 2,0 M M Ha y4aCTKax C NepeMeHHOM CTOPOHHOCTLIO MOMEPEYHOrO YKI0HA, a TaKKe
Ha 6010Tax BOAOOTBOAHbIE KaHaBbl C/ieAyeT NPOEKTUPOBaTb C 06eMx CTOPOH 3eMAAHOTO NONOTHA.

17.10. T'nybrHa npoAoabHbIX BOAOOTBOAHbBIX KaHaB M LUMPUHA X MO AHY ONpeaenatoTCa PacieToMm,
HO A0/1XHbl 6bITb He meHee 0,6 M, a Ha 6on0Tax cOOTBETCTBEHHO He MeHee 0,8 M. 3a/10KeHne OTKOCoB
KaHaB NpMHMMaeTcAa He Kpydye 1:1,5.

Mpn nepeceyeHMn MEeCTHbIX MOHUMKEHUN AO0NyCKaeTca yMeHblaTb rnybuHy KaHas go 0,2 m c
YCTPOMCTBOM CO CTOPOHbI Hacbinu 6epmbl LUMPUHOM NOBEPXY HE MeHee 3 M 1 BO3BbIleHNEM ee BPOBKHU
Haj, pacyeTHbIM ypoBHEM BoAbl He MeHee 0,25 M M NonepeyHbIM YKAOHOM Bepxa 6epmbl OT HacbInu
pasHbim 0,02 - 0,04.

17.11. NMpoAaonbHbIN YKNOH BOAOOTBOAHbIX KaHaB A0/1XKeH bbiTb He meHee 0,003.

Ha 6onoTtax, peuyHbix noiMmax WU B APYrMx C/ay4asx Manoro ecTeCTBEHHOro YK/I0Ha MEeCTHOCTU
NPOAO/bHbLIA YKAOH BOAOOTBOAHbLIX KaHaB AonyckaeTcs ymeHbwaTtb A0 0,002, a B MCKAOUYUTENBbHbIX
cnyyasx - go 0,001, ecnm pacyeTom YCTaHOB/AEHO, YTO MPW 3aMOJIHEHUW KaHaB Ha MOJHbIM Npodunb
obecneynBaeTca CKOPOCTb TEYEHUSA, UCK/THOYAIOLWAn 3aunMBaHuMe.

17.12. PaccTosaHMe MexKAy NOAOLWBOM OTKOCOB Hacbinei M BHYTPEHHel GPOBKOM NPOAO/bHbIX
BOAOOTBOAHbIX KaHaB c/ieayeT NPMHUMaTb HE MeHee 3 M, a CO CTOPOHbI pasmeLleHuna byayLiero BTOporo
nyTH - He meHee 8 M.

MoBEPXHOCTM MeXAY HaCbINb M KaHaBOM NpMAAETCA NoMnepeYHbl YKAOH B CTOPOHY KaHaBbl OT
0,02 o 0,04.

17.13. MonepeyHbie KaHaBbl c/ieAyeT NPOEeKTUPOBATb B PAaBHMHHOMW MECTHOCTU B C/Ay4Yasx, Koraa
3aTpPYyAHEH CTOK BOAbI MO NPOAO/IbHbIM BOAOOTBOAHbIM KaHaBam Uan TpebyeTca 0TBOZ BOAbI U3 MECTHbIX
MOHUMKEHWNI Y 3eMAAHOTO NOMOTHA.

HaropHble KaHasbl

17.14. HaropHble KaHaBbl Y BbIEMOK YCTPAMBAOTCA NPM NONepevyHoOM yKIoHe mecTHOCTU Kpyde 0,04
JIMLLb C BEPXOBOW CTOPOHbI, @ MPU MEHbLUEM YK/IOHE - C f,BYX CTOPOH.

17.15. WnpurHa AHa HaropHbIX KaHaB M rnybuHa nx AONXKHbI ONPeaenaTbCca pacyeTom U ObiTb He
MeHee 0,6 M. 3anoXKeHMe OTKOCOB 3TMX KaHaB AO/MKHO ObiTb He Kpyye 1:1,5. TpeboBaHwus,
npeabAsasemble K NPoA0IbHOMY YKAOHY HaropHbIX KaHaB, aHAaNoOrMYHbl TpeboBaHMAM, NPEABABAAEMbIM
K BOAOOTBOAHbIM KaHaBam (cm. n. 17.10).

17.16. Ha mecTHOCTM ¢ 60/bWION KPYTU3HOM CKAOHA BAO/Ab MyTW, rAe NpU MNPOEKTUPOBaHUU
NPUXOANUTCA NPeaycMaTPMBaTb Nepenaabl, HbICTPOTOKM U BOA060MHbIE Konoaubl (cm. n. 17.4) B Buae
UCKAOYEHMA [OMYCKAETCA TaKKe CTyNeHYaToe pasMelleHme OTAebHbIX Y4aCTKOB HAaropHoOM KaHaBbl Ha
Kocorope. [Mpy 3TOM HayaNo y4acTKa KaHaBbl, PAcnosiaraemMoro HUXKe, caefyeT pasmeLaTb C HEKOTOPbIM
nepeKkpbITUEM BbIXOL4a Ha KOCOrop BbILEPACNOaraeMoro y4acTka KaHaBbl. Pasmep nepeKkpbITMA M TUN
YKpenaeHna CKNOHA B MECTax BbIXO4ad OTAE/IbHbIX YY4ACTKOB KaHaBbl HEOOXOA4MMO Ha3HayaTb C y4eTom
MECTHbIX YC/I0BUI, PacXo0B U CKOPOCTU ABUXKEHUA BOApbI.

17.17. MMHUManbHOE PacCTOsHUE MEXKAY BHYTPeHHel GPOBKOM HAropHoOM KaHasbl M GpoBKOWM
OTKOCA BbIEMKW LOJI}KHO ObITb HE MeHee 5 M, @ CO CTOPOHbI pasmMeLLeHns byayLero BTOPOro nNyTu - He
meHee 9 M. PaccToAaHne mexay NoaoLBOM NOIEBOrO OTKOCA KaBasibepa M BHYTPeHHel 6poBKOM OTKoca
HaropHoM KaHaBbl MPUHMMAETCA B Npeaenax ot 1 4o 5 M B 3aBUCMMOCTU OT YC/IOBUIA CHEFO3aHOCMMOCTU
n GUAbTPALMOHHbIX CBOMCTB FPYHTa.



17.18. Mpw NPOEKTUPOBAHUN CKaJIbHbIX BbIEMOK W MOJYBbIEMOK, MPOPE3aoLLMX KOCOropbl Kpyye
1:3, HaropHble KaHaBbl HEe YCTPaMBAIOTCA, HO KIOBETbI MM KIOBET-TPAHLLEN MPOBEPAKOTCA Ha MPOMyCK
MOCTYNatOLLLErO CO CK/IOHA PacYeTHOro pacxoa BoApl.

Ha 6onee nonormx CKNOHax AOMYCKaeTCs YCTPOMCTBO HAropHbIX KaHaB C OTKOCAMW C HaropHoW
CTOPOHbI Kpy4e 1:1,5.

KioBeTbl U IOTKU

17.19. KioBeTbl cnegyeT pasmellaTb ¢ 06enx CTOPOH OCHOBHOM N/IOWAAKN 3€MAAHOIO NOJI0THA B
BbleMKax. [JonycKaeTcs NPOEKTUPOBATb BbleMKU H6e3 KIOBETOB:

- B APEHUPYIOLUMX TPYHTAX, @ TaKKe B NMECKax MeJIKUX, B PaNOHAaX C 3aCyL/IMBbIM KAMMATOM, rae
NPONCXO4MUT NOJIHOE BMNUTbIBAHUE M UCNAapeHMe aTMOocdepPHbIX OCaAKOB;

- B C/1abOBbIBETPUBAIOLLMXCS CKA/bHbIX FPYHTaX, rae ana cbopa M oTBOAA NMOBEPXHOCTHOW BOAbI,
MoCTynatolen B BblEMKY C OTKOCOB M OCHOBHOW M/IOWAAKKM, a TaKXKe ANA orpaxaeHusa GannactHoi
NpM3mbl NPeaycCMOTPEeHa BblKNaAKa M3 KamMHs uaM 6eTOHHbIX 6opAtopHbIX GNOKOB BAO/Ib OCHOBHOM
NAoLWaAKM NONOTHA Kene3HblX Aopor (cm. pucyHok 10.9);

- B CKa/IbHbIX FPYHTaXx, NpM NPOEKTUPOBAHUM BbIEMOK C TpaHLLeamM (cm. pucyHok 10.10).

17.20. KioBeTbl, KaK nNpaBuio, cieayeT NPOeKTMpPoBaTb TpaneuenaanbHol ¢opmbl C LUMPUHOM MO
OHY He meHee 0,40 m, rnybuHon - 0,6 m. KpyTU3HY OTKOCOB KIOBETOB C/neAyeT HaszHa4yaTb C NOJeBOW
CTOPOHbI, PAaBHOM KPYTU3HE OTKOCOB BbIEMKW NPW OTCYTCTBUM 3aKIOBETHbIX NOAOK 1 1:1,5 Npu ux Hann4umm,
a Co CTOpoHbI NyTh - 1:1,5.

17.21. NpoaonbHbIf YKAOH KIOBETOB c/eayeT NPUHUMATL PAaBHbIM YKJAOHY NpoduabHOM 6poBKu. B
BbleMKaxX, pacnonaraloWwmxca Ha ropM3oHTaNbHbIX NAOLWAAKAX M Ha y4yacTKax € yknoHom meHee 0,002,
YK/IOH KIOBETOB f0/1XKeH bbITb He meHee 0,002. B TaKMx cydasx B TOYKAx BOAOPA3Aena rnybuHy KloBeToB
pa3speluaeTca ymeHblwatbh 40 0,2 M NpU COXPaHEHUM LUMPUHDBI KIOBETOB NO AHY M LUMPUHbI BbIEMKW Ha
YPOBHe HPOBKM 3eMAAHOTO NOIOTHA.

KioBeTam npeaTOHHENbHbIX BbIEMOK ciedyeT npuAaaBaTb yKAOH He meHee 0,002 B cTOpoHYy OT
TOHHens.

YKasaHHble TpeboBaHUA K NPOA0AbHOMY YKIOHY A0/IXKHbI BblAEPKMBATLCA M NMPU NPOEKTUPOBAHMMU
BOJ0OOTBOAOB B BUAE KIOBET-TPAHLLEN M TpaHLen.

17.22. J1oTKM B BbleMKax cneayeT NPUMEHATb B CAyYanx:

- KOr4a YyBE/AMYEHME CEYEHMA KIOBETOB MPUBOAWUT K 3HAYUTENIbHOMY YBE/AWYEHUID obbema
3eMsHbIX PaboT MO YCTPOMCTBY BbIEMKU;

- HannMumua cnabblx N BOAOHACBILEHHbIX TPYHTOB, B KOTOPbLIX YCTOMYMBOCTb OTKOCOB KIOBETOB HE
MOKeT bbITb 0becneyeHa;

- CKa/IbHbIX TPYHTOB B LENAX CHUXEHUA obbema 3eMAsaHbIX paboT, Npu pasmelleHuM Tpacchbl B
npeaenax KPyToro Kocoropa;

- CTECHEHHbIX YC/IOBUM, KOrAa HEBO3MOMHO YCTPOMCTBO YrNyb6aeHHbIX KIOBETOB MM HOPMabHOIO
NX ceyeHmA.

17.23. Vicnonb3oBaHWe KIOBETOB M IOTKOB A1 MPONYCKa BOAbI U3 HAaropHbIX M 3abaHKETHbIX KaHaB,
a TaKXe M3 BOAOOTBOAHbLIX KaHaB Npu o6beaMHEHUM UCKYCCTBEHHbLIX BOAOMPOMNYCKHbIX COOPYMKEHWIM
AOMYCKAETCA B UCKNOUUTENBHBIX C/Iy4anX NPU COOTBETCTBYOWEM 0O0CHOBaHUM.

Mpyn 3TOM MPOEKT BbIEMKM HeobxoaMmo pas3pabaTbiBaTb C YYETOM MECTHbIX YC/NOBUW,
npegycmaTpmsas:

- yrnybneHve M ywupeHue KIOBETOB A0 CeYeHMA, AOCTAaTOMHOrO AAA MPOMYCKa CYMMapHOro
pacyeTHOro pacxoa BoAbl BEPOATHOCTbIO NPEBbILIEHUSA, yCTaHaBAMBaeMon no Tabaunue 17.1;

- YyCTpOMCTBO B6epm WUpUHON He MeHee 3,0 M MeXKAy KIOBETOM U OCHOBHOW NAOLLLAAKOM;

- YKpenJieHMe gHa WU OTKOCOB KIOBETOB B COOTBETCTBMWU C PACYETHbIMWU FYOUHOM U CKOPOCTbIO
TEYEHUs BoAbl.

BoaooTBoAHbIE YCTPOICTBA B Npedenax pasae/ibHbiX NyHKTOB

17.24. BoaooTBOAHbIE YCTPOMCTBA Ha pPa3ae/ibHbIX MYHKTaX A0/MKHbl obecneymsaTtb MNOJIHbIA U MO
BO3MOHOCTU BbICTPbIN OTBOA, BOAbI C MOBEPXHOCTU 3€MSIHOTO MOJIOTHA M 6annacTHOM NPU3MbI, a TaKXKe



0TBOJA, NPOU3BOACTBEHHbIX BOA, OT AeN0, MAacTepPCKUX, rMApPaBANYECKUX KPAHOB, CHEroTas oK U Apyrnx
NPOW3BOACTBEHHbIX 34aHUI N COOPYKEHUI. [pM 3TOM 3arpA3HeHHasA BoAa OT NPOM3BOACTBEHHbIX 34aHNI
OOJIKHA 6bITb NPONYLLEHA YEPE3 OYMCTHBIE COOPYKEHMUA.

17.25. MonepeyHblit NOBEPXHOCTHbLIVM BOAOOTBOA, obecneynBaeTcs NocpeacTBOM NPUAAHNA BEPXY
3eMNAAHOro NONOTHA NOMEPEeYHOro YKA0Ha B CTOPOHY NPOA0AbLHOIo BOAOOTBOAA.

17.26. Ona npofonbHOro BOA4OOTBOAA CnefyeT MPOEKTUPOBATb KaHaBbl, NOTKU WUAU APEHaXW,
pa3smelLaemble Ha MEXAYMYTbAX U MO KPAaAM CTaHLUMOHHOM NAoLWaaKn. B mecTax newexoaHbix nepexosos
M NpU NnepeceyeHnUn TePpUTOPUI, Ha KOTOPbLIX NPedyCMOTPEHO XOXKAEHWe TeXHWYECKOro nepcoHana,
Heobxo0AMMO NPOEKTUPOBATb 3aKPbITble KaHaBbl, JOTKM M BOAONPONYCKHble TPy6bl.

17.27. Ana oTBOAA BOAbI U3 NPOAO/IbHbLIX KaHAB M JIOTKOB B BOAOEMbI UAM NOHUXKEHHbIE MeCTa 3a
npeaenbl CTAHUMOHHBIX MNAOWAA0K HeobxoAMMO npeaycmMaTpuBaTb BOLOCTOKM (KOANEKTOpbl) €
OUYUCTHBIMU COOPYIKEHUAMMU, MNPOEKTUPYA WX, MO BO3MOMKHOCTU, KOPOTKMMM C MaANbIM YUCAOM
nepeceyeHunit KenesHoLOPOKHbIX NyTeN.

17.28. MuUHMManbHble pa3mepbl CEYEHWUM WU ApyrMe napameTpbl BOAOOTBOAHbIX YCTPOMUCTB M
BOZOCTOKOB B Mnpefeniax pasfenbHblX NMyHKTOB HEOOXOAMMO NPUHMMATb COFIAacHO MosoxKeHuam 17.1 -
17.24.

YcTpoicTea 414 0TBOAA rPYHTOBbLIX BOA,

17.29. TpyHTOBblEe BOAbI, KOTOPble MOFYT HapywWUTb MPOYHOCTb W YCTOMYMBOCTb 3EMIAHOIO
NoOJIOTHA, @ TaKKe CTabWnbHOCTb OCHOBHOM MAOLWAAKM, AO/XKHbI ObITb OTBEAEHbI OT HETO APEHaXKHbIMU
yCTponcTBaMM.

TuUNbl YCTPOWMCTB [N MOHWMKEHWA, NepexBaTta WM 0TBOAA [PYHTOBbIX BOA, WX pa3mepbl U
pacnonoxeHne HeobXoAMMO NPOEKTUPOBaATb Ha OCHOBE JAHHbIX MHXEHEPHO-Fe0SI0rMYECKOro U
rmagporeonornyeckoro  obcnefoBaHWA, TUAPABAMYECKOrO pacdyeTa W TEXHUKO-9KOHOMMUYECKOTO
CPpaBHEHWA BO3MOXHbIX BapWMaHTOB B 3aBMCMMOCTM OT pPacxoda, XapaKkTepa W raybuHbl 3aneraHus
FPYHTOBbIX BOJA, Hamn/aacToBaHWA W BWaa TPyHTOB, penbeda MeCTHOCTM, PacnoNOXKEeHUA U pasmepos
3eMNAAHOTO NONOTHaA.

17.30. MNMoHM»KeHMe ropM30oHTa FPYHTOBbIX BOA, (NepexsaT) MOXET OCYLLECTBAATLCA YrAyBAeHHbIMK
KaHaBaMM, IOTKaMM, APEHAXKaMMU, B TOM YMCIE MEJIKOTO 3a/I0XKEHUA.

17.31. [peHaxkn menkoro 3anoxeHusa (rnybuHoi go 2,0 - 2,5 M) UCNONb3YIOTCA ANA YAyYLIEHUSA
YCN0BUIM APEHNPOBaHUA BannacTHOM NPU3Mbl U 3aLMTHOTO C/108 Ha MEPEroHax U CTaHUMUAX, a TaKKe
cbopa 1 oTBOAA BOAbI M3 NEPUOAMNYECKU AEUCTBYIOLLMX BOLAOHOCHbLIX FOPU3OHTOB TUMA BEPXOBOAKU B
OTKOCax BbIEMOK WM UX NepexBaTa Ha rybuHe Ha Kocoropax.

17.32. B KOHCTPYKLMAX APEHAXKEN UCNONb3YIOTCA Kepamnyeckne, acbectouemeHTHble, 6ETOHHbIE,
nonMmepHblie Tpybbl 1 TpyboduabTpsl [32].

Onsa npepoTeBpawieHna 3amneHma Tpybbl BO3MOXKHO W3rOTOB/IEHME HA 3aBOAAX 3aLMTHO-
dunbTpytowein 060M0YKM M3 CUHTETMYECKOTO HETKAHOro martepuana. lpu ee oOTCyTCTBMM TPYObI
06epTbIBaOT 3aLWNUTHO-OUNBTPYIOLLMM MATEPMANIOM Ha CTPOMNAOLWAAKE.

Mpw OTCYTCTBUM 3aLMTHO-GUABTPYIOLLEN 0B0N0YKM BOKPYT TPYD YCTPaMBAETCA APEHAXKHBIN GUALTP
M3 MeckoB U Menkoro webHa. KpynHOCTb ApeHa)KHOW 3acbiMKM U ee KOHCTPYKLMA OnpenensatoTcs
pacyetom [32].

17.33. inA 3acbinku ¢unbTpa ¢ Tpy60ol 1 ApeHaXkKHOM TpaHLWen MoryT 6bITb MCMONb30BaHbI LWebeHb
M necyaHo-rpaBuiHble HannactHble matepuandl (no FOCT 7394), KpynHble U cpeaHen KPYNHOCTU NeCKMU,
a TaK¥XXe YMCTble MesIKMe MEeCcKU ¢ cofepaHuem 4vactuy, pasmepom meHee 0,1 mm He Bonee 10% u
nmetolLme KoappuumeHT punbtpaumm He meHee 1,0 m/cyT.

17.34. YKnoH apeHaxka gonxeH 6biTb He meHee 0,003. Mpu MCNONb30BaHUM NOJUMEPHbIX TPYO
MaJioro AMameTpa pekomeHayeTca yBesandeHue yknaoHa Ao 0,005. Bbixodbl ApeHaXKHbIX COOPYMKeHUN
noAJsiexkaTt 3almTe oT NpoMep3aHumA.

17.35. KOHCTpYKLMA ApEHAXKHbIX COOPYKEHUN f0/1KHa 0becneynBaTb BOSMOXKHOCTb MPOYNCTKU UX,
ONA Yero cnefyeT NpeaycmMaTpuBaTb CMOTPOBblE KoMoAUbl (M3 »Kene3obeTOHHbIX WMAM MOJMMEPHbIX
Konew,).

MpWn COOPYKEHUN OPEHANKEN MENKOTO 3a/10KEHMA C UCMOb30BAHNEM NONMMEPHDLIX APEHAMKHbIX
Tpy6 HeobxoaMMO ycTpamBaTb MPOMbIBOUYHbIE KOMOALbI M3 MOJAMMEPHbIX Konel, Yepe3 50 - 100 m no



ANvHe TpybonpoBoga M B MecTax nepenoma npoduns. B mectax noBopoTa M nepecevyeHuns TpybyaTbix
OPeHaXKel cnegyeT npeaycMmaTpmBaTbh CMOTPOBbIE KONOALbI U3 XKene306eTOHHbIX Konew, AnameTpom 1 m.
17.36. NNoTtku rnybuHoi 1,0 - 2,0 M AonycKkaeTca NPOEKTMPOBaTb MHOMOSAPYCHOM KOHCTPYKUUMK U3
YHUPUUMPOBAHHBIX YAJANHEHHbIX 31€MeHTOB BbicoTon 0,5 1 0,75 m.
Mpu coopy»KeHnn NIOTKOB B Mpegenax y4acTKOB C JIerKopa3mbiBaeMbIMU, @ TaKKe TIMHUCTBIMU
rPYHTamMn HeobXxo4MMO NPeayCMaTPUBATL YCTPOMCTBO 33 UX CTEHKAaMM necyaHoro GpunbTpa.

MornouatoLime KoNoaLbl U UcnapuTenbHble baccelHbl

17.37. B paBHUHHOM MECTHOCTU, IAe OTCYTCTBYET BO3MOXHOCTb A/ OTBOZA BOAbl U3 3aMKHYTbIX
NMOHUXKEHN penbeda, nepecekaemblx LOPOron, cnegyetr npopabaTbiBaTb BapuMaHTbl YCTPOWMCTBA
MOrAoWAoLWMX KONoALEB UAN UCNapUTENbHBIX BacceliHOoB.

17.38. Mornowatowme KONOALbI CAefyeT NPOEKTUPOBATb B MeCTax, rae Ha Hebosblon rnybuHe ot
NMOBEPXHOCTU 3eM/IM 3a/1eratoT XOpOLLO APEHUPYIOLLNE TPYHTbI HEKAPCTYIOLWMXCA NOPOA, MOLLHOCTb €101
KOTOPbIX JOCTAaTO4HA A/1A NOMNOLWEeHNA 06beMa pacYeTHOro CTOKA NOBEPXHOCTHOM BOABI.

17.39. UcnapuTtenbHble BaccemHbl AONYCKAaeTca NpeaycMmaTpmMBaTbh NPU NPOEKTUPOBAHUM A0pPOr B
3aCyLW/IMBbIX paioHax, NpW TPyHTax, Npocazka KoTopbiX (Npyv 3amauymMBaHMM) OT COBCTBEHHOrO Beca
OTCYTCTBYET W/IM He npeBbiwaeT 5 cm (rpyHTbI | TMNa No Npocago4HoCTy).

B KauecTBe ncnaputenbHoro 6acceiMHa MoryT BbITb MCMONb30BaHbI MECTHbIE MOHWUMKEHWS, BNagMWHbI,
BblpaboOTaHHbIE KAapbepbl W 3aMKHyTble pe3epBbl rybuHoi He 6onee 0,4 m. Ha yyacTkax, rge nog
ucnaputenbHble 6GacceliHbl OyAeT WCNoNb30BaH pe3epB, MNPOEKTUPOBaTb Hacbinu 6e3 bepm He
JonyckaeTca.

Ecnv Henb3a MCNoNb30BaTb Pe3epB U OTCYTCTBYIOT MECTHbIE MOHMMXKEHMA, BNAAWNHbI, BbipaboTaHHble
Kapbepbl, paspellaeTca MNPOEKTUPOBATb MUcNnapuTenbHble HacceliHbl, pasmellaemble C ABYX CTOPOH
3eMNAHOro NONOTHA Ha PacCTOAHUM He meHee 10 m OT NOAOLWBbI OTKOCA HACbIMW.

O6bem Kaxkpgoro 6acceimHa MoXKHO HasHa4aTb Ao 300 m3, a rnybuHy - He 6onee 1 m.

18. 3ALLNTA U YKPEMNJIEHUE 3EMJIAHOIO NMNOJIOTHA
1N BOLOOTBOZHbIX COOPYKEHWN

Ob6uue nonoxeHusa

18.1. 3aWnTy U yKpenneHue 3em/IAHOro MOJI0THa M BOAOOTBOAHbLIX COOPYXKEHUM Heobxoammo
npeaycMaTpmBaThb C LLeNblo NPeOoXPAaHEHNA KOHCTPYKLUMIA OT pa3pyLlatowero BO3AeNCTBUA NPUPOLHbIX
¢daKTopos.

18.2. Tun yKpenneHua M KOHCTPYKUMKU cnedyeT Ha3HayaTb C y4eTOM BMAA U OTBETCTBEHHOCTU
COOpPYKEHMA, 0 PA3MEPOB, A TaKXKE FPYHTOBbIX, KAMMATUYECKMX, TONOrPaPUUECKMX U FTMAPONOTUYECKUX
YC/IOBUIM, HA/NIMYMA MECTHbIX MATEPUaANoB ONA YKPenieHuA, 3a[aHHbIX CPOKOB CTPOUTENbCTBA W
pe3ynbTaToB TEXHUKO-IKOHOMUYECKUX PacYeToB.

18.3. lNMpumeHsemble cpeacTBa 3alMTbl U YKPenJeHUa 3eMAAHOro NOA0THA U BOAOOTBOAHBIX
COOPYKEHUI [0/XHbI 06134aTb HEOOXOAMMOM NPOYHOCTBIO U HAZEKHOCTbIO, YCTOMYMBOCTBIO NPOTUB
paspyLlalowero BO34ENCTBMA NPUPOAHbLIX (aKTOPOB, a TaKKe [O0/roBEYHOCTbO M obecrneymsaTb
BO3MOXHOCTb MeXaHM13aLmm NpPon3BoACcTBa paboT B NpoLLecCe UX BbINOJHEHUA U MMHUMAa/IbHbIE 3aTPaTbl
B YCNOBMAX 3KcnayaTaumu. Kak npasBuio, 3T  KOHCTPYKLMM U MeponpuATUA NPOEKTUPYHOTCA
WHAMBUAYANbHO.

18.4. MeponpuaTUA No 3aliuTe OT pa3mMbiBa NOATONAAEMbIX OTKOCOB NpeacTaBaeHbl B pa3aene 9
HaCToALLLero AOKYMEHTa.

3alNTHbIE KOHCTPYKLUMM M MEPONPUATUA

18.5. 3alWMTHbIE KOHCTPYKLUMM U MeponpuaTua cneayeT npegycMaTtpuBaTb Npu NpoeKTUPOBaHMMU
3eMISTHOTO MOJIOTHA Ha YYacTKax NPOosAB/EHUSA UM BO3MOMKHOIO Pa3BUTUS ONoa3Hel, 06BanoB, ocbinei,
ceNieBbIX NOTOKOB, CHEXHbIX TABUH, A TaK¥Ke B paioHaXx BO34ENCTBUA CEMCMUKN, BOLOTOKOB M BO4OEMOB,
HaNMYMA KapCTyHOLLMXCA Nopoa, noApabaTbiBaemblX TEPPUTOPUI U T.M. B COOTBETCTBMM C TPEOOBAHMAMM



CHwIM 2.01.15-90.
18.6. B KayecTBe BapMaHTOB MPOTMBOOMON3HEBbLIX COOPYMEHWUA WM MEPONPUATUIA cneayet

npegycmaTpuBarth:
peryanpoBaHue NOBEPXHOCTHOMO CTOKA WM 3aLLMTY CKIOHOB M 3€MSHOTO NOJIOTHA OT ero BpeAHOoro
BO3AeNCTBUA (nnaHWpoBKOW  TeppuTOpMM,  YCTPOMCTBOM  MNOBEPXHOCTHOrO  BOLOOTBOAQ,

npeaoTBpaLLeHMeM MHOUALTPALMU BOAbI B TPYHT U SPO3NOHHbIX NPOLLECCOB);

perynmpoBaHune Noa3eMHOro CToKa (mepexsaTom Wan NOHUMKEHMEM YPOBHA FPYHTOBbIX BOA);

N3MEHeHME KPYTU3HbI CKJI0HA C Le/1blo NOBbIWEHMA €ro YyCTOMUYNBOCTH;

noAaAep*KMUBatoLLNE COOPYKEHUA (KOHTPOaHKeTbl, KOHTPGOPCHI, MOAMNOPHbIE CTEHbI U Ap.);

YKpenaeHue rpyHToB (3/1eKTPOXMMMYECKOE, LeMeHTaUNEN, CUIMKaTM3aumel, obxKurom 1 gp.);

arpoJsiecomeninopaLmio;

beperoykpenuTesibHble COOPYXeHUa W  Meponpuatva (Npu BPeAHOM B/MAHUKM Ha CK/OH
OeATeNbHOCTU MOPEeN, BOAOXPaHU/ULL, PEK M 03ep).

18.7. MNpu NpoeKTUpPoBaHUU NPOTUBOOOBAJIbHbIX N MPOTUBOOCHIMHbBIX COOPYXEHUN U MePOonpPUATUIA
B KauecTBe BapMaHTOB C/ieayeT npeaycmaTpmBaTh:

YKPEnUTe/IbHbIE COOPYXKEHMA W  MeponpuaTua (noadepikusatowme U NoANOPHbIE CTEHbI,
KOHTp®OPChI, NN10MObI, ONOACKM, aHKEPHbIE KPEnieHus, CBau U WMNOHbI, UHbELMPOBAHUE TPELLMH);

3aLUNUTHbIE KOHCTPYKUUN U MeponpuaTUa aas BbleMOK (ogeBatowme nam obanL0BOYHbIE CTEHDI,
MOKPbITUA OTKOCOB W CKNOHOB Pas/IMYHbIMU BANKYLWMMWU - a3POLLEMOM, TOPKpPeT-6eToHOM, HabpbI3r-
6eToHOM, arponecomenvopaums);

yNaBAMBaloOWME COOpyKeHua (ynaBauBatouime, OapbepHble W OrpaguTesnbHble  CTEHbl,
yfnaBaAuBatoLme TpaHLEeN, PBbI U Ba/bl, CETYATLIE OFPaXKAEHMA, HAZON6bI);

npoTMBo06BaNbHbIE ranepeu;

MepPOoNPUATUA NO NpeaynpeXaeHUo ropHbix 068anoB (NpoduaakTMyeckaa O0YMCTKA CKJAOHOB U
OTKOCOB OT HEYCTOMYMBLIX B 06Ba/IbHOM OTHOLUEHUM 3/1IEMEHTOB FOPHbIX NOPOA, OOpPYyLIEHNE KPYMHbIX
rNbl6 M CKaNbHbIX MaCCUBOB, YIPOKatoLWMx 06Banamu, ynonoxKeHme CKaibHbIX OTKOCOB).

MeToaMKa pacyeToB YKa3aHHbIX KOHCTPYKLMIA npuBeneHa B PYKOBOACTBE MO MPOEKTUPOBAHUIO
NPOTUBOOOBAJIbHbIX U 3aLUTHbIX COOPYKeHUI [8, 16].

Mpy NPOEKTUPOBaAHUM NOANOPHbLIX NOAAEPIKUBAKOLWMNX U YIaBANBAIOWMX CTEH cneayeT B3ameH
TPaAMLMOHHBIX UCNO/Ib30BaTb aPMOIPYHTOBbIE KOHCTPYKLMM C MPUMEHEHUEM B KAYeCTBE apMMUPYIOLLUX
NOJIOTHULL, re0TEKCTUAA (B YAaCTHOCTM, CTEKNOTKAHEN U CTEKIONACTUKOB, B TOM YyMcae B KOMBMHaLUK C
HETKaHbIMU CUHTETUYECKUMWU MaTepuanamm).

18.8. Mpn NPOEKTMPOBAHMM 3EM/IAHOIO MOJIOTHA B paliOHax pacnpoCTpPaHeHUA cesieBbiX MOTOKOB
Heobxo4MMOo NpeaycMaTPUBaTh ciegytowmne NPoTUBOCEEBblE KOHCTPYKLMWN U MepOonpUaTUA:

CenenponyckHble COOPYXEHWUs - B BUAE KaHA/NOB M MOCTOB A/ MPOMYCKa CeneBbiX MOTOKOB,
cenecnyckoB (MpMmeHeHMe Tpyb A4 NPOoNycKa ceneBbiX MOTOKOB He A0MNycKaeTcs);

cenesafeprKuUBatoLne CoopyKeHus, obpasytowme cenexpaHnanwa, - B BUAe nAOTUH U3 TPyHTa,
CKa/ibHbIX 0610MKOB, BeToHa, ene3obeToHa;

ceneHanpasasoWme coopyKeHua (Hanpasaatowme 4ambbl, WNOpPbI, KaHabl);

CTabunumsmpyloLLmMe coopyKeHus (cuctema 3anpya);

MeponpuAaTUA MO NpeaoTBpalLeHnIo o0bpa3oBaHMA ceseBblX MOTOKOB (arposecomenvopaums,
OpraHM3auma OXpPaHHbIX 30H, YCTPOMCTBO MOBEPXHOCTHOIO BOA0OTBOAA).

18.9. MpOTUBONABUHHbBIE COOPYMKEHUA B 3aBUCMMOCTM OT MX HA3HAYEHWUA NOAPA3AENAT Ha
cnepyowme BuAbI:

PerynmpyoLLmMe OTI0XKEHUA CHEXHOMO NOKPOBa (CHerocbopHble U BblAyBatoWMe, KyCcTbl U Ap.);

YAEPKMUBAOLME CHEM HA CK/AOHAX (CHeroyaepuBawLMe WUTbl AN TaK HasblBaemble MOCTbI U
peLIeTKN, CETKM, CTEHbI, 3ab0pbl, 3eMNAHbIE Teppackl);

M3MEHSIOLME HanpaBieHMEe OBUMKEHUA NaBUH (NaBUHOpe3bl, oTbolHble Aambbl, Hanpasasowue
CTeHbI);

TopMo3silMe NaBUHbI (HaZoN6bl, KNUHbA, BYrpbl U3 PbIXIOrO FPYHTa UAW KaMeHHOM Habpockw,
NaBuHoracuTenu, gambei);

NponycKatowmMe NaBUHbI HAaZ MU NOJ 3alML,aeMbiM 06BbEKTOM (ranepen, HaBechl, 3CTakaabl).

YKpenaeHue 3eMISHOro NoJIOTHa U BOAOOTBOAHbIX COOPYKEHU



18.10. YKpenneHuto nognexar:

OTKOCbl HacbIMel, BbIEMOK W 3alUMTHOFO CNOA MPWU BCEX BWUOAX TPYHTOB, KPOME CKasibHbIX
CNaboBbIBETPMBAIOLLMXCA U BbIBETPUBAOLWMXCA U KPYNHOOB0MOYHbIX;

0604MHbI HacbIiNen 1 BbIEMOK MPU NECYaHbIX, @ B BbIeMKaX, KpOMe TOro, U Npu nepeysaaxKHEeHHbIX
FMIMHUCTBIX TPYHTAX;

B 3aCYLU/IMBbIX PaiOHaX OCHOBHaA MJOLWLAAKa M OTKOCbl 3EM/IAHOTO MOJIOTHA, COOPYMKAEMOrO U3
pa3BeBaeMbIX BETPOM MeCcYaHbIX FPYHTOB, MOOCHI WNPUHON HEe MeHee 3 M BAOAb BPOBOK BbIEMOK U
NogOoLWB HacbINeW, a TaKXKe NogJerKallme YKpPenaeHuto 30Hbl, yKasaHHble B nn. 12.2 u 12.6;

6epmbl, pasgenuTenbHble NAOWAAKM Ha OTKOCaX HacbiNed U BbIEMOK, pPeryiauuoHHble
COOPYKeHUA, KaBanbepbl, baHKeTbI;

OTKOCbI U AHO BOAOOTBOAHbIX KAHAB U KIOBETOB;

NOBEPXHOCTU HAPYLIEHHbIX MPW BbINOJHEHUN 3eMAAHbIX pPaboT naowanen, a TaKkke B
060CHOBaHHbIX C/ly4aAax O0TBasjibl FPyHTa.

18.11. B KayecTBe YyKpenuTesbHbIX MEpPONnpUATUA, obecnedvmBaloWMX 3aLUTY CO34aBaeMblX
KOHCTPYKLUMN 3eMAAHOro MNoNnOoTHAa OT BPeaHOro BO3AENCTBMA MNPUPOAHbLIX ¢GaKTopoB, craeayet
npeaycmaTpmBath <*>:

<*> MeponpuaTma No ykpenneHuo NoATON/IAEMbIX OTKOCOB NpeacTaBaeHbl B pasgene 9.

CO3/aHue AepHOBOro NOKPOBa NOCEBOM MHOMOJIETHUX TPAB;
NMOKPbITUE CI0EM LLEeOEHUCTO-APECBAHBIX U FIMHUCTLIX FPYHTOB, TOPGOrpyHTOBbLIE CMECH;
COOPHYI0 Kene3obeToOHHY 0bpelleTKy B KOMMIEKCE C MOCEBOM TPAB MM C 3aCbINKOW suyeek

webeHKol;

NMHEBMOHAOPbI3M BAXKYLLMMW NO 3aaHKEPEHHOW CeTKe;

06pabOoTKY rPYHTOB BAXKYLLMMW MAaTEPMANAMU, B TOM YMCAE NOANKOMMNEKCAMMU;

ApeBecHble N ApPeBEeCHO-KYCTaPHUKOBbIE HACAXKAEHUS;

apPMMPOBAHNE U  YKPEnIeHWe OTKOCOB reOTEKCTU/IbHbIMM  MaTepuanamm B  PasiIUYHbIX
KOMBUHaUMAX.

18.12. OCHOBHbIM BMAOM YKpENJeHuUsa ABAAETCA COo34aHMe [LEPHOBOro MOKpoBa MNOCEBOM
MHOTO/IETHMX TPAB, OCYLLLECTBJSEMOTrO NOCPenCTBOM:

rMMApPONoceBa MHOFOJIETHUX TPAB C My/IbYMPOBAHNEM, 6€3 MCNONb30BaHMA PACTUTENIbHON 3eMAU;

MEXaHW3MPOBAHHOIO NOCEBA MHOTO/IETHUX TPAB MO C/I0K0 PACTUTENIbHOIO FPYHTa.

Mpun nocese TpaB HeobxoAMMO cob0AaTb arpoTEXHUYECKNE TPpeboBaHUA B YacTu: noabopa BUAOB
MHOTO/IETHUX TPaB, YCTAaHOB/IEHMA HOPM BbICEBA CEMSAH, BUAOB YA0OPEHUI U HOPM UX BHECEHUS, A TaKKe
YCNOBUIA MOLKOPMKM BCXOZOB, YyyeTa KWUCNOTHOCTM WM 33aCONEHHOCTU TPYHTOB, CPOKOB BbiCEBA MU
nocneaoBaTeNbHOCTM OnepaLmii MO YKPEnIeHMo 0TKOCOB. PekomeHayeTca UCnob30BaHWe ceMsAH TpaB
TPEeX BMAOB - 3/1aKOBbIX PbIX/10-KYCTOBbIX, KOPHEBULLEBBIX U CTEPIKHE-KOPHEBBIX, 60OOBbBIX.

18.13. Tuaponoces cneayeTr MNPUMEHATb A/1A YKPENJeHUA OTKOCOB (Hacbinei, BbIEMOK U
BOA00TBOA0B) KPYTM3HOM He bonee 1:1,5 B NbleBaTblX, NecYaHbIX (32 UCKAOYEHUEM TMAPOHAMBIBHbIX),
FNIMHUCTBIX TPYHTAX, B TOM Yncie cogeprawmx g0 30% KpynHoob610MOUHbIX BKAOYEHWI, BO BCEX PaOHaX
CTPaHbI 33 UCKNIOYEeHNeM paitoHoB KpaliHero CeBepa M NPUPABHEHHbIX K HUM.

B 3acywnmBbIx palioHax tora rMAponoces cneayet npefycmaTpmBaTb B BECEHHE-3UMHWUIN Nepuog, B
ONTMMa/IbHble arpOTEXHUYECKME CPOKU U B 0BOCHOBAHHbIX CyYaaXx AONYCTUMO BK/IOYEHME 3TUX PaboT B
NOCNENYCKOBOWM KOMM/EKC.

Mpwu rmpgponoceBe Ha OTKOCbl HAHOCUTCA paboyas CMech, COCTOALLAA U3 CEMAH TPaB, MUHEPasIbHbIX
yao0b6peHunii, n1eHKoobpasyroLLEro, a B HEOBXOAMMbIX CYHAAX U MYbUYUPYIOLLErO MaTePUAN0B U BOAbI.

B KauyectBe nneHKoobpasyowWwmx (CTabuamsmpylowmx) maTepuanoB PeKOMEHAYIOTCA OTXOAbl
LeNNN03HO-6YMaXKHOW MPOMBILLNEHHOCTU (CKOM U IMTHWUH), NPU UCMONb30BAHUN UX My/bYUpYIOLLME
maTepuanbl He TpebytoTca. MoryT NPUMEHATLCA TaKKe CUHTETUYECKUE NaTeKCbl, BUTYMHbIE 3MYNbCUN U
NOJIMKOMMNIEKCbI.

Ons MynbYMpoBaHNS PEKOMEHAYETCA MCNONb30BaTh APEBECHbLIE ONMUAKM U TOPDAHYIO KPOLLKY.

B paioHax MNoABMMKHbIX MECKOB YKpenJeHue ruMAponoCeEBOM OTKOCOB W HEmnocpencTBEHHO
NpueratoLWmx K 3eMaSHOMY NOJIOTHY NOJIOC WWPUHON He MeHee 3 M NPOU3BOAMUTCA MO CNOK MUHUCTBIX



rPyHTOB.

B npoekKTtax cneayet npeAycmaTpuBaTbh yBeAMYEHME naowagm rmgponocesa Ha 10 - 15% 3a cuet
HeobXo4MMOCTM BTOPUYHOrO MOCEBA B MECTaX Pa3peXkeHHOro TPaBOCTOA MAM  MeXaHUUYECKOro
NoBpeXKAEeHMUA ero.

18.14. B Tex cnyyaax, Korga yKpenneHne OTKOCOB TMAPOMNOCEBOM TPaB HEMNPUMEHMMO MO
FPYHTOBbIM YCNOBUAM (NPU HA/IMYMM NETKOBLIBETPUBAIOLLMXCS CKANbHbIX FPYHTOB, }KMPHbIX [MIMH, NECKOB
rPaBe/IUCTbIX, MECKOB, Y/NIOMEHHbIX B HacbiNb CNocobom rnMapoHamblBa), MoceB TPaB MOXKET ObiTb
OCYLLECTB/IEH MO NpeABapuUTe/IbHO HAHECEHHOMY Ha OTKOCbI C/10K0 PaCTUTENbHOrO rpyHTa TonwmHoM 10 -
15 cm, c cogepkaHnem rymyca He meHee 2% Man no c/ioto TopporpyHTOBOM CMECK, MMEIOLLLEN 30/1bHOCTb
He 6onee 50%.

Ons HaHeceHWs Ha YKpenasemble OTKOCbl AOJIKEH MWCMO/Ib30BaTbCA PaCTUTE/IbHbIN TPYHT,
3aroTOBJIEHHbIMA NpPU Cpe3Ke FYMYCUMPOBAHHOIO C/A0A C MJOWanein: OCHOBaHMA HacbiNel, pe3epBos,
KaBa/ibepoB, BbIEMOK, a TaK¥e Mpu BCKPbILLE KAapbepPOB.

18.15. MoOKpbITE OTKOCOB KPYMHOOB/IOMOYHbIMM (rafieYHUKOBO-TPaBUNHbIMKU U  LebeHncTo-
ApecBAHbIMU) TPYHTaMM Lie1ecoobpasHO OCYLLECTBAATL B TEX C/yYanX, KOrjda co3gaHue UCKYCCTBEHHOrO
AEepHOBOro NMOKPOBA NMOCEBOM MHOIONETHUX TPaB HEBO3MOMXKHO MW S3KOHOMMYECKM HelenecoobpasHo
N3-3a FPYHTOBbIX, KIMMATUYECKUX UJIN TEXHUYECKUX YC/TOBUNA.

KpynHOO6/IOMOYHbIE  TPYHTbI, WCNOAb3yemMble ANA  MNOKPbITUA OTKOCOB, [A0/XHblI  ObITb
npeactasneHbl CNaboBbIBETPUBAOWMMUCA pasHOCTAMKU. Mpu OTCYTCTBUM B palioHe CTPOMTEeNbCTBa
KpYNnHOOB6/IOMOYHbIX FTPYHTOB A0MYyCKaeTCs YCTPOMCTBO HEPA3BEBAEMbIX MOKPbLITUIN 13 TOPHOrpPyHTOBbIX
cMmecemn.

18.16. TANHUCTbIE TPYHTbI NPUMEHAIOTCA AAS 3alWMTbl OT BblAYBaHWA MNecyaHbiX (B TOM 4ucne
NAAXKHbIX) OTKOCOB B KOMIMJEKCE C CO3Z4aHMEM AEepHOBOro MOKpOBa, NpeaoTBPallaloLLErO BOAHYHO
3po3uto.

B 3acylwnuBbIX paloHax FMHUCTbIE TPYHTbI Hapsay C APYIUMU TAMKENbIMW HepasBeBaembiMU
rPyHTaMu (rpaBUMHBbIMK, APECBAHLIMU) NPUMEHAIOTCA TaKXKe ANA YKPenaeHUa OCHOBHOM NAOLALKMN U
OTKOCOB.

To/WwmMHa ¢c10a 3alKUTbl Ha OTKOCax NpuHUmaeTcsa pasHon 0,10 - 0,15 m, Ha OCHOBHOM N/OLLAAKE -
0,30 m.

B 060CHOBAHHbIX TEXHMKO-IKOHOMWYECKMMW pacyeTaMu Cay4vyasx SAs YKPEenaeHWs OCHOBHOWM
NAOLLAAKM 3EMIAHOTO NONOTHA MOTYT UCMOb30BaTbCA CMECU CYIIMHKA C MeCKoM. Y1CN0 NAacTMYHOCTU
CMeCH He J0MKHO bbiTb MeHee 7.

18.17. C6opHble »Kene3obeToHHble ObpeleTkn B KOMMAEKCeE C MNOCEeBOM TPaB WAM C
KPYNHOO6/IOMOYHbIM 3anoAHUTENEM MOTYT WCNO/Ib30BaTbCA MPU YKPENAeHUM OTKOCOB, CIAOXEHHbIX
nepeysiaxKHEHHbIMW Mbl/IEBATbIMU FPYHTAMM, CMOCOOHBIMU K PA3BUTMIO MOBEPXHOCTHbIX CMJ/1bIBOB.

18.18. lMpMmeHeHMe BAXKYLMX MaTEPUANOB peKOMeHAYyeTCA ANA 3aKpenaeHUA necyaHbiXx OTKOCOB B
KOMIJIEKCe C MOCEBOM CEMSIH MECTHbIX MHOFO/IETHUX TPaB.

MocagKa MecTHON ApeBecHO-KYCTAaPHMKOBOM PACTUTENbHOCTM MPUMEHAETCA ANA 3aKpenseHus
NOABWMMKHbIX MECKOB, B 30He, MNpuWieralowen K 3emMasHOMY MOMOTHY. ITOT cnocob 3akpensneHua
LenecoobpasHo NPUMEHATb B COBOKYMHOCTU C YKPEMN/JIEHUEM MECKOB BAXKYLLMMKU MaTepuanamm, B TOM
ymcne N c BHECEHMEM CEMAH MECTHbIX PAaCTEHUN.

B oTAeNbHbIX Cy4Yanx A1a BPEMEHHOM 3aLMTbl MOTYT BbiTb MCMOb30BaHbl MOKPbLITUA U3 cTebnei
MECTHbIX pacTeHWi, cpeacTBa bapbepHOl 3alnTbl B BUAE NECKO3aAEPKUBAIOLLUX YCTPOMUCTB.

18.19. YKpensieHMe OTKOCOB 3eMJIAHOrO MOJIOTHA MOMKET OCYLLECTBAATLCA C MNPUMEHEHMEM
reoTeKCTU/IbHbIX MaTeEPMAN0B B Pa3/IMYHbIX KOMBUHaLMAX.

ApMHpPOBaHME re0TEKCTUIEM OTKOCOB NPOM3BOAAT NPU HEOBXOANMOCTM YBENMYEHNA UX KPYTU3HbI
B CTECHEHHbIX YC/NOBMAX WM NPU WCMNOJIb30BAHUM TPYHTOB MNOBbILWEHHOW BAAXKHOCTU. CBegeHus o
MaTepuanax, peKoOMeHAyeMbIX A1 UCNOAb30BAHMA NPU apMUPOBaHUK, NpuBeaeHbl B [NpnaoxkeHum K.

YKpenneHne OTKOCOB BbIEMOK B BbIBETPMBAKOLLMXCA U JIEFTKOBLIBETPMBAKOLLMXCA CKAJIbHbIX FPYHTaXx
MOeT 6bITb BbINOJHEHO NMHEBMOHABPbI3rOM MO 3aaHKepPEHHOM CeTKe (B TOM Ync/ie 13 reoTekcTuas).

YKpenaeHne noBepxHOCTM OTKOCOB KpyTusHon 1:1 - 1:1,25 BbINOJ/IHAETCA NOCEBOM MHOTONETHUX
TPaB MO CJIOK0 PACTUTE/IHOMO FPYHTA, HAHECEHHOTO Ha 3aKPENIEeHHYIO N0 OTKOCY META/IMYECKYIO CETKY,
CTEKNOCETKY UK APYTYIO reopeLleTky.

18.20. AnA 3aWmTbl 0604YNH 3€M/IAHOIO NOJIOTHA M3 NECYaHbIX FPYHTOB OT BblAYBaHUA M Pa3MbiBa, a



TakKe 0B60YMH 3eMNAHOro MOMOTHA W3 [IMHUCTBIX TPYHTOB c/edyeT MOKpbiBaTb WX wWebeHucTo-
ApecBAHbIM, rafeYHUKOBO-TPpaBUiMHbIM MaTepuanom cnoem 5 - 10 cm. TaKkoe Ke yKpenjieHue
pekomeHayeTca A1a 0604MH U OTKOCOB 3alLMTHOrO /105, ycTpausaemoro nog 6annactHo Npnusmoit.

18.21. BogooTBoaHble YyCTpOCTBa (BOA0OOTBOAHbBIE M HAaropHble KaHaBbl, KIOBETbl U Ap.) cneayet
YKPennaTb C Lenblo NpeAoTBpaLleHMa UX Pa3mbliBa UAN UHGUABTPALMK BOAbI B FPYHT.

Cnocob yKkpenneHus BOAOOTBOAOB cAedyeT Ha3HayaTb B 3aBMCMMOCTM OT PacyeTHOM CKopoCTU
TeyeHuA BoAbl, CBOMCTBA U COCTOAHUA FPYHTA, B KOTOPOM OHMW 3aK/iagblBatoTcA.

Ona  yKpenneHus npumeHstoT: LWebHeBaHMe [Ha BOAOOTBOAA W YKpenneHWe OTKOCOB
rMAPONOCEBOM MHOFONETHUX TpasB, 06pPabOTKYy AHAa UM OTKOCOB BAXYLWMMMK BELLECTBAMM, TOLLMM
MOHO/IUTHBIM 6ETOHOM, NOKPbLITUA BETOHHBIMM MK achanbTOBETOHHBIMMU MANUTAMM, @ TaKkKe COOPHbIMK
ene3o0b6eTOHHbIMN KOHCTPYKLMAMM BUAA SIOTKOB 1 Ap.

YKpenneHve BOAOOTBOAOB MOCEBOM TPaB MOXHO OCYWECTBAATb B CAy4Yasx, eCcan umeeTcs
BO3MOKHOCTb MPOM3pacTaHna nx 6e3 NoAcbINKMU pacTUTENbHOMN 3eMu.

19. ®UNbTPYIOLWME HACBINA

19.1. dunbTpylowmMe HacbiNM AOMNYCKAaeTCA NPUMEHATL B Ka4ecTBe BOAONPONYCKHbIX COOPYKEHUN
Ha goporax Il U HU3WKX KaTeropuit NPy NepecevyeHmnmn N0ros, MECTHbIX MOHMMKEHWI, A TaKXKe NOCTOAHHbIX
BOAOTOKOB C pacyeTHbIM pacxoaom: He 6onee 10 m3/c npu 3aneraHMn B OCHOBAHWM 3eMISHOTO NOOTHA
MPOYHbIX CKAJ/IbHbIX, KPYNMHOOH/10MOYHbIX TPYHTOB, KPYMHbIX U CPeAHEN KpYNHOCTM NEeCKOB, NJOTHbIX FWH
N CYrINHKOB, N He 6onee 3 M3/c - Ha TOpdAHbIX M 3aTOpdOBaHHbIX rpyHTax [3].

MpuM HeobxoaMmocTM nponycka pacxoga Boapbl 6onee 10 Mm3/c cneagyeT NpUMEHATb
KOMOWHMPOBaHHble GUABTPYIOLLME HACLIMM C BOAONPONYCKHbIMU TpyBamMu.

19.2. BO3MOXHOCTb M LenecoobpasHOCTb NpUMeHeHUA GUAbTPYIOLWLMX Hacbinelt Heobxoanmo
yCTaHaBAMBATb B 3aBMCMMOCTM OT MECTHbIX YC/IOBUA HA OCHOBE CPABHEHWUA BapPWAHTOB C Yy4eToM
3KCNyaTaUMOHHbIX PAacX0A0B, CPOKA CAYKObl COOPYKEHUI U YCNOBUIA UX TEKYLLETO COAEPKAHMA.

MprmeHeHne GUABTPYIOLLMX HAcbINel Hanbonee LLenecoobpasHo:

B pPaMoOHax C HaaM4yMem MEeCTHbIX CKa/ibHbIX CNaboBbIBETPMBAIOWMXCA FPYHTOB B KauyecTse
MmaTepuana Hacbinu;

B C/ly4anx HeO6X04MMOCTM BbINONHEHUA CTPOUTE/IbHBIX PaboT B 3MMHee Bpems;

Ha y4yacTKax, rge B nocsegyrouem norpebyerca cmAryeHne Npoao/bHbIX YKAOHOB AOPOTrU UK
BBeAeHMe bosiee MOLLHbIX MOABUXKHbIX eAUHUL, TPEBYIOLWLMX NEPECTPONKM MOCTOB U TPYO;

B CEMCMMYECKMX palioHax.

19.3. ®unbTpyowmMe HacbinM B 3aBUCMMOCTM OT OYepTaHUs Jiora U MPUHATOM TEXHONOrnu
npoussoacTBa paboT  HasHayaldT  MNPAMOYro/sbHOro, napabonnyeckoro, TPEYrosbHOro  UAK
TpanewuenaanbHOro NONEePEYHOro ce4YeHus.

19.4. Pasmepbl ¢GMALTPYIOLLEN YacTU COOPYKEHUs HeobxoaMmo onpeaensitTb rMAPaB/IUYECKUM
pacyeToM Ha NpPOMYCK pacyeTHbIX PacxofoB BOAbl C BEPOATHOCTbIO MpesBbiweHuna 2%. B cnydvae
npeobaafaHns NMBHEBOrO CTOKA Ha Y4acTKax 3a/eraHmaA NPoYHbIX rpyHToB (M. 4.23) pacyeTHbIN pacxog,
OONyCKaeTca onpefenaTb C y4eTOM akKymynauuu. MNpu 3TOM ymeHblleHWe pacxoga AOMyCcKaeTca He
60see Yyem B TpW pasa.

Mpw pacueTax No pacxoAam ApYyrux BUA0B CTOKA aKKyMyNALMA BOAbI HE YYMTbIBAETCA.

Ha yyacTKax 3aneraHus ToposHbIX U 3aTOPPOBAHHbBIX FPYHTOB pasmepbl GUAbTPYIOLLEN YacTu
cnefyeT HazHavaTb 6e3 yyeTa akKyMyaAaLMM pacxosa, HO € 3aMacoM Ha OCaZKy COOPYKEHUA.

Mpu pacyeTHom pacxoge 0,5 M3/c M MeHee pasmepbl COOPYKEHWA cneayeT HasHayaTb
KOHCTPYKTMBHO.

19.5. dunbTpytoWMeE HACbINMM MOXKHO MPUMEHATb HaMopHble (pucyHok 19.1, a) u 6e3HanopHble
(pncyHoK 19.1, 6).



a)

-

b

lQ. A
o 1 Y
VFBB
[ > S —_———— e B ):'7 0.5
. — ) )
- ’317////// H/z *
] - ey 3

£ — —"—'\?‘) 3 e §

OO S R
e

_— ARG 2 : Soone |

—— — Fro —é/'_)—- -l.g A T — e

L u"%‘ W@&cf :.(_bézycgs;‘:_ =z ==
o T o e e A G e R R T R e A N ek e S e o B o PR L T 2 A2

R LSRRI S IR 7 S AT ,‘\‘_{s.-ﬁ~?%'-’>‘-‘\/"“~"7‘-’-i' o A
3,0 L 4 '[ 3,0
4 A 4
6)
0] .0,5 L b 1 .
o( 9 f~ / v Bo
) ' v
LA 77 27274
,rBB 444744 /J////// 7
A & 05 2
“'——wL—" T
| = =3 S2 X277 s .
L\ = h i
o il e Ty —
7/‘\/:4\\?‘,%“&:’;'&2?% e I o S e ] e
N NFATTIA A e s ST TG PR 7. v;T/ T ZEN LA ARG TR
4
3,0 L 5 3,0

a - HAaMNoOPHbIX; 6 - 6e3HaNopHbIX; 1 - 3eMAAHOE NONOTHO;
2 - U30NALMOHHBIN MaTepuan; 3 - GUAbTPYIOLLAA YaCTb HACbINMK;
4 - ykpenneHne OCHOBaHMA; 5 - KpMBaA Aenpeccuu;
BB - pacyeTHbI rOPM30OHT BbICOKMX BOA, Nepes COOPYKEHMEM;

hB - Aonyckaemasn F}'Iy6MHa NOTOKa nepe Hacblnbto,



h6 - 6bITOBaA rnybuHa NOTOKA; L - 4MHa GUNbTPYIOLWE HacbInw;

b - 6poska npopunbHan

PucyHoK 19.1. MpoAonbHbIi paspes pUAbTPYIOLLMX HacbInen
HanopHble ¢uUAbLTPYIOLWME HAcbINKM, MMetowme 60NblIylo BOAOMNPONYCKHYIO CNOCOBHOCTb M Tpebylolme MeHbLero pacxoAa KaMHA MO CPaBHEHWUIO C

6e3HanopHbIMU, LenecoobpasHoO NPUMEHATb B MECTaX NepeceyeHms N0ros.
Ha paBHWHHbIX y4aCcTKax Tpaccbl B MeCcTax 3aseraHma TopdAHbIX FPYHTOB cieayeT NPUMeHATb 6e3HanopHble pUAbTPYOLLME Hackinu (pUcyHOK 19.2).

a) A.‘—l
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a - NPoAo/bHbIN paspes; 6 1 B - paspesbl No A-A B caydasx
(cooTBeTcTBEHHO) BO3BEAEHNA PH A0 OTCHINKKM 3EMAAHOTO
NoA0THa M Npu pasmelteHn OH B nporane mexay NoaxoaHbIMU
y4yacTKamu HacbInu; 1 - 4OPOXKHAA HaCbINb;

2 - GUNBLTPYIOLLAA YaCTb BOAOMPONYCKHOIO COOPYKEHMUS;

3 - usonaums sepxa ®H 13 CMHTETMYECKOro HETKAHOTo MaTepuana;
4 - necyaHas UK raneyHo-rpaBuUitHan NoAYyLLKa

BbICOTOWM /’5 Hag BEPXOM KOY€EK Mo, OCHOBHOM N/ioWaaKoi,

OTCbINaemas Ha NOBEPXHOCTb PACTUTE/IbHO-MOXOBOIO NOKPOBA;
5, 6 - oronoBKkun GUNbTPYIOLLEN YacTU (BXOAHOM U BbIXOAHOWM),
BbICTYMatoLLMeE 33 NIOCKOCTb OTKOCOB AOPOMKHOM HACbINKU
B BUAe bepm WwWnpuHo I; 7 - nsonaums sepxa 1 6OKOB NOAYLLKK
M OTKOCOB HACbIMWN U3 CUHTETUYECKOrO HETKAHOIrO MaTepuana;
8 - KpMBasA Aenpeccun BOAHOTO NOTOKA B NPeAeNax COOPYKEHUS;
9 - NpPMMeEpPHbIN YPOBEHb BEPXa KOYEK;

10 - OTKOCbI OrON1I0BKOB GUNBTPYIOLLEN YAaCTU COOPYKEHUS;

11 - oTKOCbI NOAXOAHbIX Y4AaCTKOB Hacbinu A0 Bo3seaeHuA ®H

PucyHok 19.2. Cxema ycTpoiictea ¢punbTpytowein Hacbinm (OH)
Ha ToOpdAHbIX U 3aTOPGOBAHHBIX TPYHTAX

19.6. ins dunbTpylowmx Hacbinen cnegyet npeaycMaTpmBaTh MCNOb30BaAHME CKalbHbIX 06/10MKOB
npuUMepHoO oAnHakosoro pasmepa (0,25 - 0,40 m), MOPO30OCTOMKUX U HEpPa3MArYaeMbiX.

B npoeKTax HeobXxoAMMO Y4WUTbIBaTb, 4YTO 3aMOJIHEHWE NYCTOT MeXAYy KaMHAMKM B Tene
dunbTpyOLWMX Hacbinelt 06/10MKaMM MEHbLLMX PAa3MepoB He AoMnycKaeTcs.

Csepxy 1 ¢ 60KOB GUABLTPYIOLLEN YacTM HACcbINK cleayeT npeaycMmaTpmBaTh YCTPOMCTBO M30AALMM.

Teno puabTpyloLLEN YACTM HACbINM AOMKHO BbICTYNATb C 06eMX CTOPOH 3eMJIAHOTO NOJIOTHA B BUAE
6epm He meHee Yem Ha 0,5 M noc/e 3aBepLUEHNA OCAAKM COOPYKEHUA.

OcHoBaHMWe GUNLTPYIOLWEN HACLINMK U PYCN0 BOAOTOKA AO/KHbI ObITb YKPENAeHbl Ha 3 M B BEPXHEM
N HUXKHEM Bbedax OT pasmbiBa B COOTBETCTBUM C PACYETHOM CKOPOCTLIO ABUKEHUS BOAbI YePE3 HaCbIMNb.
Mpw 3TOM pacTUTENbHbIN CI0M Ha y4aCTKaxX C CUAbHO Pa3MbIBAaeMbIMU FPYHTAMM YAANATb HE AOMNYCKaeTcA.

Echn Bepx ¢unbTpyrolweit HacbinM pacrnonaraeTcd Ha ypoBHe OPOBKM NOMOTHA, TO Hapg,
bUNbTPYIOLWEN YacTbio Ha PAcCTOAHUM 5 M B 06e CTOPOHbI OT Hee He0BX0AMMO NpesyCcMaTPMBaATb OTCbIMKY
6annacTHoro cnos us WebHs.

19.7. B npoeKTe Npou3BOACTBa CTPOUTENbHbIX PaboT crepyeT npesycmaTpuBaTb BO3BeAeHWE
dUNBLTPYIOLLMX HAcbIiNen cnocobom cBoH6OAHOM HaBPOCKU CKa/lbHbIX 06/IOMKOB U/IM BaJIyHHOTO FPYHTa, a
B C/ly4asax NPUMEHEHMA CKaslbHbIX 06/TO0MKOB NJNMTHOFO TUMA - YKAAAKY UX TOPU30OHTA/IbHBbIMU PALaMU C
MaKCMMa/ibHbIM COXPAaHEHWEM MYCTOT.

19.8. OTKOCbI 3eMASHOTO NONOTHA OT NOAOLBbLI A0 Bepxa GUAbTPYIOLLEN YaCcTU COOPYKEHUS, a ANA
HanopHbIX - Ha 0,5 M Bbile FOPM3OHTA BOAblI MPU PACYETHOM pacxoge HeobxoguMmo yKpenaaTb
GETOHHbIMU WU KeNe306eTOHHbIMM NAUTAMM Ha paccToAHMe B cooTBeTcTBMM co CHuMIM 2.05.03.

19.9. C HaropHOM cTOpOHbl GUABLTPYIOWMX Hacbineir npu HeobxoaMmocTn crneayet
npeaycmaTpuBaTb UNOYAEPKMBAIOLIME YCTPOMCTBA B BUAE Basa BbICOTOM He meHee 0,4 m (Hanpumep, 13
KaMHS$), OXBaTbIBalOLLME NOJYKOJIbLLOM BXOL4HOE OTBEPCTME COOPYKEHMA HA PACCTOAHUMN OKOJIO 2 M.

20. 3EMJ/IAHOE NONIOTHO B PAMOHAX PACMPOCTPAHEHWA
BEYHOMEP3/1bIX TPYHTOB

20.1. 3emnAHOe MOMIOTHO B paloOHaX PaACNpPOCTPAaHEHWUA BEYHOMEP3/bIX T[PYHTOB crledyeT
NPOeKTMpoBaTb N0 HOpMam HacToswero CBoga NpaBWA MO NPOEKTUPOBAHUIO 3EMJIAHOTO MOJIOTHA C
YYETOM [LOMNONHUTENbHbLIX MOJIOXKEHWUMA [AAHHOrO pasfgena, OTPaXKaloWMX COCTOSHME W CBOWCTBA
BEYHOMEP3/IbIX TPYHTOB, UX U3MEHEHME BO BpemMeHU (B pe3y/abTaTe NpoM3BOACTBA CTPOUTENbHbLIX PaboT,



nocneayroLero AMHaMMYeCcKoro BO3AEeNCTBUA MOE3AHON HArpy3KM M NpUpoaHbIX GaKTOpOB), a TaKkKe
YKa3aHWI MO MU3bICKAaHMAM, MPOEKTUPOBAHUIO U CTPOUTE/bCTBY Ke/e3HblX AOPOr B palloHax BEYHOW
mep310Tbl BCH 61-89 ¢ yueToM peKomeHaaummn Apyrmx Be4oMCcTBeHHbIX Hopm - BCH 200-85, BCH 203-85,
Mocobus kK CHuN 2.05.07-85 [17].

20.2. MpoeKTMpoBaTb 3eMAHOE NOJIOTHO B PaliOHaX BEYHOW Mep3/10Tbl CefyeT B KOMMNIEKce C
npogonbHbiM  nNpodunem U NAAHOM  JIMHUM,  BOAOMPOMYCKHbIMW,  BOLOOTBOAHLIMM U
npoTneoAedOPMALNOHHBIMU COOPYKEHUAMM C y4eTOM TPeboBaHUI K NPOM3BOACTBY paborT.

20.3. KOHCTpYKLMM 3eMNAHOTO MOJIOTHA CneAyeT Ha3HavyaTb B 3aBMCMMOCTM OT €ro pacrnosioKeHua
Ha anemeHTax penbeda, BUAA FPYHTOB, KaTErOPUN NPOCAL0YHOCTM OCHOBAHMA BEYHOMEPS3/bIX FPYHTOB
(tabnunua 20.1) <*>; cocTaBa rpyHTOB B Kapbepe U COCTOAHUA UX NPU OTTaMBaHWKN B OTKOCAX BbIEMOK, a
TaK»Ke TEXHO/1I0rMM NPoM3BOACTBA PaborT.

<*> BeyHOMep3/ible TPYHTbl B 3aBUCMMOCTM OT MX TemnepaTypbl MOAPa3LeNnAoTca Ha
HU3KOTEMNepaTypHble 1 BbICOKOTEMMNEPATYpPHbIE.

K HM3KOTEMNEPATYPHbIM OTHOCAT FPYHTbI, UMetloLWMe TemnepaTtypy MrHyc 2 °C 1 HUKe Ha rnybuHe
10 - 15 m OT NOBEPXHOCTU 3EMIIN.

K BbicOKOTEMMNEPATYPHbIM FPYHTaM - FPYHTbI, UMeloLLMe TemnepaTypy Bbiwe muHyc 2 °C, a npu
OCTPOBHOM 3a/1eFaHMM - HE3aBUCUMO OT 3HAYEHMA OTPUL,ATENbHOM TEMNePaTypbl.

Tabnunua 20.1

Tun Benmuumua OCHOBHEIE BUIOEL M COCTOSAHUE I'PYHTOB
OCHOBaHMA OTHOCHUTEJILHOM OCHOBaHMA
OCaIKM nejibTa

I npouHoe |menbTa < 0,03 |CkaJjyibHEE, KPYIHOOOJIOMOUHHE I [I€CUaHble
TPYHTH 0€3 BKJIOUEHMM JibIa; IJIMHUCTHE
Tajible T'PYHTH B TBEPIOM U I[IOJIYTBEPIOM

COCTOSHUAX
ITI Henmo- 0,03 < gmernbra|l'JIMHUCTHE IPYHTH B TYyIONJIACTUYUHOM U
CTaTOUYHO <= 0,1 MATKOIIJIACTUYUHOM COCTOSHMAX, a TakKxe
IPOYHOE [IeCYaHbBle M KPYINHOOODJIOMOUYHBEIE I'PYHTHL C

TJIMMHVMCTBIM 3allOJIHUTEeJIEM HpI/I HaJIMyuM B
HUMX TPOCJIOEB MJIM JIMH3 JibJa CyMMapHOM
ToyimmHo mo 0,10 M B kaxmoMm cJjioe
MOWHOCTBI 1 M MCCJeOyeMOM BeUHOMEP3JIOM
TOJIIM OCHOBAHUSA

IIT cnaboe|0,1 < menbTa |IJIMHUCTHEE TPYHTH B TEKYUEIJACTUYUHOM U
<= 0,4 TeKydeM COCTOSHMAX, a Takxe Topodwl,
IeCYaHbBle M KPYINHOOOJIOMOUHBIE I'PYHTEL IPU
HaauuuyM B HUX JIMH3 MM OTIEJIbHBEIX
IIPOCJIOEB JibIa CYMMAapPHOM TOJIUMHOM IO
0,4 M B KaxXImoM CJIO€ MOIHOCTBI 1 M

IV mpo- nenbTa > 0,4 |TJAMHUCTHE TPYHTH B TeKydeM COCTOSHUU,
camoyHoe TOpdAHEE OTJIOXKEHMS, a TaKXe I'PYHTHE BCEeX
BMIOB HpM HaJIdMlM B HMX IIO0OO3€eMHOI'O JIbIOa
CYMMapHOM MOmMHOCTBI Gojiee 0,4 M B
KaxIOM CJIO€ TOJIIMHOM 1 M

BeyHomep3nble TPYyHTbl MO CTeneHu MX AePpOPMATUBHOCTM MpPU OTTaUBAHUM Pa3[ENAOTCS Ha
YCTOMYMBbIE N HEYCTONYMBbIE.

K HeycToMYMBbIM OTHOCATCA TJIMHUCTbIE TPYHTbI, APECBAHbIE U WebeHUCTble TPYHTbI C IIMHUCTbIM
3aMNo/IHUTENIEM, KOTOpble MPU OTTaMBAHWUW MNPUXOAAT B MATKOMNACTUYHOE W TEKy4yee COCToAHWue



(FIOKa3aTEIIb TEeKy4yecCTn IL >0,5), d TaKXe BCE HeCKaJ/ibHbl€ TpPyHTbl, HE3aBUCMMO OT UX BUAa MNMpPU

Ha/IMYMKN B HUX NOA3EMHOTO NbAa.

20.4. Ana obecnevyeHns NPOYHOCTU N YCTOMUYMBOCTU 3EMISHOIO NOOTHA NPU €ro NPOEeKTUPOBAHUN
cnepyet npefycMaTpuBaThb:

npenMmyLLecTBeHHOe pasmelleHMe TPACCbl Ha YYacTKax pacrnpoCTPaHeHUA FPYyHTOB, ClararoLmx
NPOYHOE OCHOBAHWE M YCTOMUYMBLIX NPU OTTaMBaHMM B OTKOCAX BbIEMOK;

ONA COOPYXEHUA HacbiNen MPeMMyLLECTBEHHOE WCMNOJ/Ib30BAHWE TPYHTOB, MMEIOLWMX Ay4yline
CTpouTe/IbHble CBOMCTBA W B MEHbLIEl CTerneHM MOABEPKEHHbIX WM3MEHEHUIO COCTOAHMA MNOA
BO34eNCTBMEM NPUPOSHBIX GAaKTOPOB;

KOHCTPYKTUBHbIE W  OPraHU3auMOHHO-TEXHO/NOTUYECKME MEepOonpuATUA, HanpasB/ieHHble Ha
orpaHuyeHne BeANYUHbI, MHTEHCUBHOCTU U HEPAaBHOMEPHOCTU OCaJ0K M MOPO3HOMO NyyYeHUsa rpyHTOB
3eMNAHOro NONOTHA U €ro OCHOBAHUS;

CO3/aHMe 3anacoB MO LWWPUHE W BbICOTE HacbiNel B COOTBETCTBMM C PACYETHON BEAUYUHOWM
aedopmaLmii rpyHTOB OCHOBAHUA;

YCTPOMCTBO MCKYCCTBEHHOTO OCHOBaHMA W MNPUMEHEHWE APYrUX NPOTUBOAEPOPMALMOHHbIX
KOHCTPYKLMI (B TOM YMC/E C UCMOIb30BaHMEM NEHONACTA, FTEOTEKCTUAA U T.4,.) B BbIEMKAX M Ha noaxoaax
K HUM, NPU HAIMYUU NYYUHUCTbIX FPYHTOB, CNabbiX N NPOCag0YHbIX OCHOBAHUIMA;

MWHMMaAJIbHOE HapylleHWe eCcTeCTBEHHOro PacTUTe/IbHO-MOXOBOrO MOKPOBA, a TaKXKe peXxuma
NMOBEPXHOCTHOM M FPYHTOBOWM BOZA, Ha y4acTKax co c1abbiM M NPOCag04YHbIM OCHOBAHUEM.

20.5. TunoBble KOHCTPYKUMM 3eMJIAHOrO MONOTHA crepyetr NPUMEHATb 418 y4acTKOB Tpacchl,

XapaKTepU3yembIX BEMYMHON OTHOCUTenbHoM ocagku ocHosaHua O < 0,1 (cm. Tabauuy 20.1)

YCTOMYMBBIMW TPYHTAMM B OTKOCAx HE3aBMCMMO OT FNyOWHbI, XapaKkTepa 3aneraHuA U TemnepaTypbl
BEYHOMEP3/bIX FPYHTOB:

ONA Hacbinel Ha ocHoBaHMAX | un Il KaTeropMi NPOCagOYHOCTU, COOPYMKAEMbIX W3 CKa/bHbIX,
KPYNHOO6/I0MOYHbIX, MECYaHbIX TaslbiX U CbiMyYeMep3/biX MPYHTOB (C BNAXKHOCTbIO A0 3%);

A1 BbIEMOK yOUHOM 4,0 12 M B CKaZlbHbIX U KPYMHOOB610MOYHbIX FPYHTaX, Ta/ibIX MECKaX KPYMHbIX
W cpefHel KpynHOCTM U BEHHOMEP3/bIX FPYHTax | KaTeropuii npocafo4HOCTy.

MpyM 3TOM WMPUHY 3eMNAHOrO MOJIOTHA, O4YepTaHWe ero Bepxa, KPYTU3HY OTKOCOB cneayet
Ha3HayaTb B COOTBETCTBMM C TPebOOBaHUAMM pasgena 5 B 3aBUCMMOCTU OT BMAQ, COCTOSIHUA U CBOMCTB
FPYHTOB C Y4ETOM BO3MOXHOIO UX USMEHEHMUA.

20.6. MMHMMaNbHYIO BbICOTY HACbIMe Ha BCeX BUAAX OCHOBAHWI CaefyeT HazHayaTb MO YC0BUAM
NPOEeKTUPOBaHMA NPOAOJILHOFO NPOGUAA, @ HA YYACTKAX CO CNabbIMM U NPOCAAOYHBIMU OCHOBAHUAMM -
Kpome TOro, Mo pesyibTaTam TENNOTEXHUYECKMX PAcYETOoB.

20.7. HaMBMAyanbHOMY MPOEKTUPOBAHUIO MNognexKaT o6beKTbl, nepeyncieHHble B N. 6.2, U
OOMNO/IHUTENbHO B YC/IOBUAX BEYHON MeP3/10Tbl 3eMIAHOE MOJIOTHO B Npeaenax:

Mapen, npeactaBaaowmx coboit cnabble M NPOCafOYHbIE OCHOBaHUA (0>0,1, 1e. Il u IV
KaTeropuii Npocaso4vHocTn);

YYACTKM C aKTUBHbIM Pa3BUTUEM AU BO3MOXKHbIM BO3HUKHOBEHWEM TEPMOKApCTOBOro npoLecca;

YYACTKM C HA/IMYMEM CE30HHbBIX NN MHOTONETHUX BYrpPOB Ny4YeHUs;

Haneaen, fenNCTBYOLWMNX B eCTECTBEHHbIX YCIOBUAX, U MPOTHO3UPYEMbIX.

20.8. He3aBMCHMMO OT TeEMMepaTypbl BEHHOMEP3/IbIX TPYHTOB OCHOBaHUA CnefyeT y4uUTbliBaTb OCaAKMN
HacbiNem M OCHOBHOM N/OWAAKN BblEMOK, BO3HMKalOWMe B pesysabTate AedopMUPOBaAHUA FPYHTOB

LeATeNbHOro cnoA Sg M oT AedpopmMMpPoOBaHMA OTTaNBAOLWMX BEYHOMEP3/bIX TPYHTOB So .
20.9. CymmapHyl Be/IMYMHY OCaAKW Hacbinewn S = Sg +SO cnepyeTr noapasfenAatb Ha

CTPOUTENbHYIO SC W 3KCNAYaTaUMOHHYO SB.
CoOTHOLLEHME MEeXAY HUMM cnedyeT ycTaHaB/AMBaTb HAa OCHOBAHWM OMbITHbIX AaHHbIX. [pu
OTCYTCTBUM TaKMX AaHHbIX OPUEHTUPOBOUYHO MOXKHO NPUHATH SC = S3 =0,5§.

YBe/IMYeHMe WNPUHbI Hacbinu Ab na ypoBHe npoduabHOM BpPoBKU credyeT onpenensAtb no
dopmyne



Ab=3S,.(20.1)

B Tex cnydyasx, Korga npeaycmMaTpuMBAETCA YacTMYHbIM 3anac Ha OCaaKky Mo BbICOTE HAacbINw,
BE/IMYMHA YLLUMPEHMA HACLIMM AOKHA BbITb COOTBETCTBEHHO YMEHbLUEHa (pucyHok 20.1).




1 - oTKOC HacbINM TMNOBOM KOHCTPYKUunu;
2 13 -3anac no LWNPUHE N BbICOTE HACbINK;
4 - BerHMVI CNOM HacbInu, AOCbIﬂaeMbIVI B yC/10BUAX IKCNAyaTal UK,
5u6- NOBEPXHOCTb BEYHOMEP3/ZIOrO rpyHTa COOTBETCTBEHHO
B €CTeCTBEHHbIX YC/IOBUAX N NOCNE €€ NOHNXKXEHNA

Ha PacyeTHyo FyBuHy; Enp " BH - OTMeTKa 6poBKu

3eMISTHOTO MOJI0THA COOTBETCTBEHHO NPOEKTHOM
M NpodUNbHOM BbICOTDI

PucyHok 20.1. PacyeTHasa cxema K onpegenieHmio 0cafokK
N yBE/IMYEHMIO HaYaibHbIX PA3MeEpPOB HacbInel

20.10. Ha yyacTKax cnabbix M NPoCcaAoUHbIX OCHOBaHWIA Hacbinel BbicoTol meHee 1,0 M NPU HaNMYMK PACTUTEIbHO-MOXOBOTO MOKPOBa M MeHee 1,5 M npu ero
OTCYTCTBMM CAeAyeT NpeayCcMaTpmnBaTb YCTPOWCTBO MCKYCCTBEHHOMO OCHOBAHMSA U3 CKAaNbHOTO, KPYNHOOB610MOYHOMO MM NECYaHOro XOPOLLO APEHMPYIOLLETO FPYHTa
(pucyHoK 20.2). TnyburHa TpaHLEeN BbIPE3KM ONpesensieTca pacyeTom.
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1 - BOAOOTBOAHAA KaHABa; 2 - APEHUPYIOLWMIA TPYHT;
3 - TennonsoNAUMA, HazHa4Yaemas no pesynbTaTam TeNNoPU3NYECKUX
pacyeToB; 4 - gpeHaxkHas Tpy6a; 5 - NMHUCTBIN TPYHT;
6 - NOBEPXHOCTb BEYHOMEP3/IOTO FPYHTA B €CTECTBEHHbIX YC0BUAX

(pasmepbl B m); HO - 06113 BbICOTA C/10S HACbIMHOIO rPyHTa CO



CNI0OEM BbIpe3KH hB

PucyHok 20.2. Cxema yCTPOMCTBA MCKYCCTBEHHOIO OCHOBaHMA
Hacbinen BbICOTON MeHee 1 M Ha y4acTKax C BEYHOMEP3/1bIMU
rpyHTamu Il u Il KaTteropuii (a)

n IV kaTeropuun npocagodHoctu (6)

20.11. B BbleMKax, Ha y4acTKax 3a/ieraHuA IMUHUCTbIX TPYHTOB MU KPYMHOOBN0MOYHbIX C I/IMHUCTLIM 3aMOIHUTEIEM NPU COAEPKAaHUKM YacTmy, pasmepom 0,1
MM 1 MeHee B 06beme 6onee 20% cnepyeT npefycMaTpMBaTb 3aMEHY €CTECTBEHHbIX FPYHTOB OCHOBAHMA APEHMPYIOWMMN NYTEM COOTBETCTBYIOLLENO YBENNYEHUA
rnybuHbl BbleMKK (pucyHKKM 20.3, 20.4) nnamn paspaboTkM TpaHLWwen nog OCHOBHOM MNOLWAAKOM C YCTPOUCTBOM JIOTKOB NMPOTUBOMYYUHHON KOHCTPYKUMMU (PUCYHOK

20.5).
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1 - ApEeHNPYIOWNIA TPYHT; 2 - TIMHUCTBIN TPYHT; 3 - NOBEPXHOCTb
BEYHOMEP3/10r0 rPyHTa nocsie 06pa3oBaHUA AEATENLHOMO CN0A

no nepumetpy sblemku; H | - ry6uHa BbiemKkM No npogoabHOMy
npoduntio; Hp - ry61Ha BbIEMKM C YyYETOM BENMYMHbI BbIPE3KU hB
cnaboro rpyHTa OCHOBaHWA, Ha3HaYaemMo No pacyerty;

hoc - B€/IN4YNHA OCaaKN OTTanBatoLWero rpyHta OCHoBaHUA npu

06pa3oBaHNM AEATENbHOMO C/0A MO NEPUMETPY BblEMKM



PucyHok 20.3. MonepeyHblit Npoduab BblEMKU B
TYrOnJIACTUYHbBIX U MATKOMNACTUYHBIX FIMHUCTbBIX FPYHTax

LSS yer

1 - ApeHupyoWmMin, KPYNHOOB/IOMOYHbIM FTPYHTbI, B TOM Ync/e
C MecYaHbIM U FIMHUCTbIM 3aMN0JIHUTENEM; 2 - ApeHaXKHas
Tpy6a; | - TonWwmMHa cnos, HazHavYaemas no pacyeTy

PucyHok 20.4. NMonepeyHblit Npoduab BbIEMKN B TIMHUCTbIX
rPyHTax, nepexogAalmx npn oTTanBaHMM B TEKyYennacTmyHoe
W TEKy4yee cocTonaHme






1 - NOTOK NPOTMBONYYMHHOWM KOHCTPYKLUMU; 2 - rasibka UK FPaBuit,
a ec/v BbleMKa NpopesaeT NJblByHbl UM FIUHUCTbIE TPYHTSI,
TO KPYMNHO3EPHMUCTbIN NEeCoK; 3 - yKpenaeHe 0TKOCOB;

hB - ry6buHa BbIpe3Ku, HasHavaemas no pacyery;

H _ - rny6una sblemku no npoaonsHomy npodunio

PucyHok 20.5. MonepeyHbiii Npoduib BbIEMKU B TIMHUCTbIX
rpyHTax, NepexoaaLlmnx Nnpm oTTanBaHMM B TEKyYENIaCTUYHOE
M TEKyYee COCToAHMnE

Ons  HeycTOMuMBBLIX TPYHTOB NpW OTTauMBaHMM B oOTKocax (cm. n. 20.3) Heobxoaumbl
AO0MOJIHUTEIbHble NPoTUBOAEPOPMALMOHHBIE MEPOMNPUATUA: YMNOJIOXKEHUE OTKOCOB, Tenjaou3onaums,
YCTPOMCTBO OTKOCHOTIO ApeHaKa, 06CbinKa OTKOCOB APEHMPYIOWMM U KPYNMHOO6/1I0MOYHbIM MaTEPMAIOM.

20.12. YyacTKM Tpaccbl C Ha/JIMYMEM NOA3EMHOIO /ibAa, 3a/IeraloWero Ha rybuHe meHbllen, Yem
ABOMHAA UNU TPOMHAA TONIWMHA AEATENbHOIO C/10A B PaliOHAX COOTBETCTBEHHO C HU3KOTEMMEPATYPHbIMMU
M BbICOKOTEMMEPATYPHbLIMW BEHHOMEP3NbIMU FPYHTAMM, NOSNEKAT BblAENEHUIO.

LNAa TakKMX y4acTKOB B MPOEKTAX 3eMAAHOro NONOTHA cheayeT npeaycMmaTpuBaTh:

CcO34aHMe 3anpeTHbIX 30H, Orpa)kgaemblx CcneumanbHbIMWM 3HAKaMM, B Npeaeniax KoTopbixX
3anpeLLaeTca X03AMCTBEHHAA AeATEIbHOCTb KaK Npu CTPOUTENBbCTBE, TaK U B NEpMog, SKCRyaTauum;

YKa3aHUA 0 BpeMEHU U TEXHOJIOIMM MPOU3BOACTBA 3eM/IAHbIX PAabOT, MCKNOYALOLWMUX BO3MOMKHOCTb
OTTanBaHUA FPYHTOB;

pa3smeLlLeHne NpUTPacCcoBOM aBTOAOPOMM Ha PACCTOAHUM He MmeHee 50 M OT NOAOLLBbLI HAaCbINy;

TpeboBaHMA K rpyHTam, yCTPOMUCTBAM TENIOU3ONALUN U T.4,

MMWHMMaANbHYO BbICOTY HacbIiNu Hmin Ha TaKuX y4aCTKax cienayet Ha3dHa4aTb B COOTBETCTBUU C

TpeboeaHMaMM N. 20.6 1, KPOME TOro, UCXOAA M3 YCA0BUA

2h, —1, <H >h

‘min / (

20.2)

roe h)1 - TONIWMHA AeATeNbHOro CNoA, M;
ZH - paccToAHMe OT NOBEPXHOCTM BEYHOMEP3/IOro rpyHTa A0 Bepxa €104 bAa, M;

hml-n -2 m gna gopor | u Il Kateropuii, 1,2 m - ana gopor Il - IV Kateropui.

MpuHUMaTbL cnegyet 60bLUYIO N3 MOAYYEHHbBIX BE/INYKH.

Mpn cywecTBeHHOM HapyLleHMU PaCTUTENbHO-MOXOBOIO MOKPOBA, a TaKXe Ha y4vacTKax, rae
BO3MOXHO HapylleHMe peXxMma MNOBEPXHOCTHOrO CTOKa BOAbl, cneayeT npeaycmaTpusaTb
npotneoaedopMaLMOHHbIE MEPONPUATUA.

20.13. B npegenax y4acTKOB 3aneraHuA NoA3eMHOro Jib4a HenocpeacTBEHHO No4 AeATesIbHbIM
CNoem, rae no TeXHUYECKMM MPUUYMHAM BbICOTA HaCbINM Ha3Ha4yaeTcs meHee Tpebyemol nyHkTa 20.6,
cnepyet npegycmatpmeaTb MOJIHOE MAM 4YacTMYHOE YAaneHue /bJa M3 OCHOBAHMA HacbiNM C
3aMoJIHEHUEM TPAHLLEN MECTHbIM FPYHTOM (pucyHOK 20.6).
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1- ﬂOA3eMHbIﬁ nepn; 2 - 3aCbinNKa MeCTHbIM FIMHUCTbIM FTPYHTOM;
3- NOBEPXHOCTb BEYHOMEP3/10IO FrPyHTA B €CTECTBEHHDbIX

YCNOBMAX; hZL - MOLLLHOCTb AeATe/IbHOro €101

B €CTeCTBEHHbIX YCNOBUAX

PucyHok 20.6. Cxema yCTpOMCTBA HAcCbINM HaZ NOA3EMHbIM J1bA0M,
3a/1eraroLLmMm Ha rnyburHe, paBHOM MOLLHOCTM AEATEIbHOTO C/10A.

Ecnv cymma TonWmH AeATeNbHOro CN0A U BbICOTbI HACbiNW ByAeT paBHa WAM NPEBbLICUT 4 M, NOA3EMHbIV Nes, pa3peLlaeTcs He yaanaThb.

20.14. BblemMKM B rpyHTax, cogepKalinx nog3emHblii ned, cneayet npoeKkTnpoBaTtb No Hopmam BCH 61-89.

Ecnn BblemKa npopesaeT ANH3Y NbAa, TO HEOOXOAMMO PacKpbIBaTb ee B Npeaenax KOHTYpa SIMH3bl HA TaKylo WWPUHY, YTOobbI ies, U3 0TKOCOB Obln yaaneH
(pncyHok 20.7).




1 - KOHTYPbI MH3bI bAE; 2 - ock nyTw; H - rny6uHa Bblemkm

no NpoaoabHOMY NpPoduLo; hoc - BE/IMYMHA OCaZKM

OTTanmBatowero royHtTa oCHoOBaHuA nNpu 06paBOBaHMM AeATeNbHOIo
C/104 N0 NEPUMETPY BbleMKHN

PucyHok 20.7. NMonepeyHbit npodunb BblEMKN,
npopesatolLeit IMH3Y Nbaa

Mpyn 3HAaYNTENBbHOM NPOCTMPAHMM CNOA /ibAA PACKPbITUE BbIEMKMU Lie1ecoobpasHO B COOTBETCTBUM C pucyHKOM 20.8. Jlea, o6HaXKeHHbIN Ha OTKOCaxX BbIEMKMY,
cienyeT NPUKPbLIBATL C/I0OEM APEHUPYIOLLETO FPYHTA.
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1 - oTkOC He Kpyye 1:1,5; 2 - rpyHT 3ameHbl; 3 - paccToaHue
00 NOBEPXHOCTU €N10A /ibAa (He meHee ABONHON rNy6UHbI
OTTaMBaHUA rPYyHTA 3aMeHbl); 4 - nes,

PucyHok 20.8. MonepeyHblii Npoduab BblEMKM,
npopesatoLLelt cNoi NoA3EMHOro Nbjaa

Mpw 3aneraHnn cnos Nbaa HUXKe BPOBKU 3eMNAHOrO MONOTHA Ha FNybuHe meHee UAM paBHOM
TO/IWMHE AEeATe/IbHOTo C0A HeobxoAMMO NpeaycMaTpuBaTb yaafeHue Nbga U 3aMeHy ero MecTHbIM
rpyHTOM; Npu 6onblueit rnybuHe 3aneraHmA Nbaa ero paspeLlaeTca He yaanAaThb.

20.15. BblemKku, npopesarolime BOAOHOCHbIE FOPU3OHTbI, CnefyeT OrparkAatbh ApeHarKHbIMU
YCTPOICTBAMM UKW NPOTUBOHANELHBIMU COOPYXKEHUAMU. MocneaHne HaaNEeXUT NpesycMmaTpuBaTb Ha
y4YacTKax, AEWCTBYIOWMX B NPUPOAHbLIX YCNOBMUAX MAM Ha Yy4acTKax MPOrHO3MpyemMbiX Hanenewn, B
KOMMJeKce C BOAOOTBOAHbIMMU YCTPONCTBAMM.

20.16. [peHaxkn paspellaeTca MPUMEHATb TOJIbKO Npu AebuTte UCTOMHMKA M TemnepaType
rPyHTOBOM BOZAbI, 06ecneyumBatoWwmx KPyrnorognyHyto paboTty apeHaxka, Uan B Cay4asx OCyLLEeCTBAEHUA
nogorpesa Uan Apyrux MeponpuATUiA, NPeSOXPAHAIOLWMX APEHAXK OT NPOMEP3aAHUA.

20.17. BonoooTBOAHbIE COOPYXKEHUA HA y4acCTKax C BEYHOMEP3NbIMU FPYHTaMM, COXPaHAOWMMMU
YCTOMYMBOCTb B OTKOCAX Npu OTTanBaHWK, cielyeT MPOeKTUpPOoBaTb MO HOpMmam pa3sgena 17.

20.18. Ha mapsax BogoOTBOAHbIE KaHaBbl cneayeT nNpeaycmaTpmBaTbh Ha paccTtoAHuMM 5 - 10 m oT
NoAOLBbI HACbINMK.

MpofonbHbIA YKNOH BOAOOTBOAHbIX KaHaB cieayeT HasHavyaTb He meHee 0,004 Ha MOXOBOM U He
meHee 0,002 Ha KoyKoBaTol Mapu. LUnMpuHy KaHaBbl NOHM3Y cieayeT NPUHMMaTL He meHee 0,8 m (nocne
yKpenneHusa), rnybuHy He meHee 0,6 M OT HM3a KOYEK.

Ecnn Tpebyemblii NPOAONLHBIN YKAOH He MOXKeT bblTb obecneyeH UAM YCTPOICTBO NPOLO/bHOM
KaHaBbl MOXeT NpMBECTU K BO3HUKHOBEHWIO TEPMOKApPCTOBOro npouecca, cnegyeTt npegycmaTpusaTb
nonepeyHbii MNPOMNYCK MOBEPXHOCTHOW BOZAblI NOCPEACTBOM GUABLTPYIOWMX HaCbINeW, APEHUPYHOLLNX
npopeseit AN gPYyrux BOAONPONYCKHbIX COOPYKEHUN.

BO3MOXHO MeHbLLEeN NPOTAXKEHHOCTU CiefyeT TaKKe NPOeKTUPOBaTb NPOAO/IbHbIE BOAOOTBOAHbIE
M HaropHble KaHaBbl Ha YyyacTKax cnabblx M NPOCafo4YHbIX OCHOBAHWMK, NErKOopasmbiBaeMbIX W
HEeyCcTOMYMBbIX MOC/Ie OTTauBaHMA FPYHTOB.

20.19. Ha mapsx 1 TopdaHMKax B C/ay4dasdx, KOraa OnoJsisaHMe OTKOCOB M 3arn/biBaHWE KaHaB
HensberKHO, cresyeT MNPUMEHATb JIOTKM WAWM  WHAMBUAYANbHO NPOEKTUPyemble BOAOOTBOAHbLIE
YCTPOMCTBA.

20.20. OTKOCbI BbIEMOK B IMIMHUCTbIX FPYHTaX, NpuobpeTalowmx nocie oTrauBaHUA COCTOAHME OT

TBEPAOro A0 MArKon1aCtu4HOro ([L SO,75 ), B ME/ZIKUX W NblneBatbiX Neckax, B TOM 4yucne un cC

coAeprKaHNem rasnbku, rpaBma u apecsbl 0 50%, a TakKe B KPYNHOOBAOMOYHbBIX FPYHTaX C FIMHUCTBIM
3anonHutenem ao 50%, uenecoobpasHo yKpenaATb NMOCEBOM MHOFONETHUX TPaB PAMOHMPOBAHHbIX
COPTOB NPW NOBbILLIEHHON HOPME BbICEBA CEMSAH.

PaboTbl No yKpenieHUo OTKOCOB caeayeT npeaycmaTtpmeaTh Yepes 1 - 2 roga nocne paspaboTku
BblEMKWN 1 06pa3oBaHUA HOBOMO AEATENbHOMO C/1051 HA OTKOCaX.

[nA BbIEMOK B IIMHUCTBIX FPYHTAX, NPUXOAALLMX B MATKONAACTUYHOE COCTOAHME NPU OTTaUBAHUM,
B NPOEKTe caedyeT NpeaycmaTpmBaTb AOMNOJIHUTE/IbHble 06beMbl PaboT no 2 - 3-pa3oBoOi NAaHNPOBKE
OTKOCOB M OYMCTKE KIOBETOB B Nepunog GpopMUpoBaHUA AeATEIbHOrO C/0A.

20.21. Cnocobbl yKpenaeHMa 0TKOCOB BbIEMOK B IMIMHUCTbIX FPYHTAX, NPUXOAALNX MPU OTTauBaHMUU
B TEKyyensacTUyHOe U TeKyyee COCTOSIHME, HeobXoAMMO Has3HayaTb B KOMIJIeKce €
npoTMeoAedOpPMaALNOHHBIMU MEPONPUATUAMM.

20.22. OTKOCbI M AHO KaHaB B MATKOMNIACTUYHbIX CYI/IMHKaX M Cynecax LenecoobpasHo yKpenaaTtb
raieyHo-rpaBUMHBIM UAN LWEeHEHNCTBIM MaTepuasom ToAWwMHON cnoa o 0,30 m B 3aBMCMMOCTU OT
pa3mepoB YacTuL, UICNONb3YyeMOro maTepuana.

21. 3EM/IAHOE MOIOTHO BHELUHWX (MOABE3AHbIX) MYTEN



21.1. K BHewWwHMM (Noabe3aHbIM) NYyTAM OTHOCATCS YKeNe3HOLOPOXKHble MyTW, NpesHa3HaYeHHble
ONA BHEWHWUX MEepeBO30K rpy30B NPeAnpuUATUMIA U OpraHU3auMii U COeAMHAIOLLME CTAHUMIO (MYHKT)
NPUMbIKaHUA Kene3HbIX AoPor obLiel cetM ¢ NPOMbBIWAEHHOW CTaHLMeR, a Npu ee OTCYTCTBUM - C
NOrpy304HO-Pa3rpy304YHbIMU MYTAMMU UK CO CTPENOYHbBIM NEPEBOAOM NEPBOro OTBETBAEHUA BHYTPEHHUX
KENe3HOA0POKHbIX NyTeN.

21.2. BHewHwue (nogbesgHbie) nyTy, umetowwme 5 - 10-neTHIo NepcnekTUBY BKAOYEHUA B 0OLLYIO
CeTb Kesie3HbiXx gopor Poccun wmam npepHasHayeHHble ONA NACcCa’KMPCKOTo ABUMKEHUA, cnepyet
npoekTMpoBatb No CHuM 32-01-95 ana cooTBETCTBYIOWEN KaTeEropun ANHUN.

3emnsiHoe NOMOTHO 3TUX MOAbE3AHbIX NyTel cnepyeT NPOEKTUPOBaTb MO HOPMaM HacCToALLEro
OOKYMEHTa.

21.3. KOHCTPYKLUIO 3eMIAHOIO NOA0THA Ha3HAYatloT C OTKPbLITOM 6annacTHOM NPM3MOit B yBA3KE C
penbedom MeCTHOCTU, NNAHOBbIMWU U BbICOTHBIMW OTMETKAMM LPYIMX AeNCTBYOWMX U NPOEKTUPYEMbIX
COOPYXKEHUN MU KOMMYHMKaUMM M OOLWMMM pelleHMAMM MO OopraHusauumM BOAOOTBOAA B palioHe
CTPOUTENbCTBA.

Mo cornacoBaHWMIO C 3aKa3YMKOM HA MEPECeYEeHUAX WM  PACMONOXKEHHbIX NapanaenbHo
KeNnesHo40POXKHOMY MNONOTHY APYFMX COOPYKEHUAX U KOMMYHWMKALMAX, Ha Y4acTKax 3acTPOEHHOM
TEPPUTOPUN MPEANPUATUI U OpPraHU3aLUin, rOPOACKMX MOCENKOB U T.M., LOMYCKAETCA KOHCTPYKLMIO
3eM/IAHOTO MNOMOTHA MPUHUMATb C 3arnybneHHol mam nonysarnybneHHolt 6annacTHOM NPUIMON U
HaZeXHbIM BOAOOTBOLOM C MPUMEHEHMEM KeNe306eTOHHbIX N0TKOB (pucyHKn 21.1, 21.2).
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OAHONYTHbIN yYacToK: a, 6 - C 0TBOAOM BO/ibl KIOBETOM;
B, [ - C OTBOAOM BO/bl IOTKOM;

h6 - TONWWHa 6annactHoro cnos; B - WHWPUHA 3eMNAHOIO NOJ1I0THAa;

B' - WWMPUHA 6aNNaCTHOM NPU3MbI

PucyHok 21.1. 3emnaHoe NoA0OTHO
c 3arnybneHHol 1 nonysarnybneHHon 6annacTHoM Nnpusmon
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[BYXNyTHbIN YY4acTOK: a - C OTBOA0M BOAbI APEHAKOM; 6,
I - C OTBOAOM BOAbl IOTKOM; B - C OTBOZOM BOAbl IOTKOM

N KIOBETOM; Fls - TO/ILLMNHA 6annactHoro cnoA, d- MeXOynyTbe,

B' - WMpKMHa BannacTHON NpU3MbI

PucyHok 21.2. 3emnaHOe NONOTHO € 3arnybieHHoM
n nonysarnybneHHoln 6annacTHOM NPU3MOIA

21.4. KOHCTpyKUMA 3eMAAHOro MO/0THa MNoAbe3AHbIX MyTel C OTKPbITOW, 3ariybneHHOW uau
nosy3sarnybneHHol 6annacTHOM NPU3MON A0NKHa OTBEYATb TPEOOBAHUAM A0TOBEYHOCTM, MPOYHOCTU U
YCTOMUYMBOCTHM B Nt060OE Bpema roaa M A0/IKHA ObITb paccyMTaHa HA ABUMKEHME YETbIPEXOCHbIX BarOHOB C

Harpyskoi Ha ocb 294 kH (30 Tc).

21.5. 3emnAHOe NO/IOTHO BHEWHMUX (MOAbE3AHbIX) XKEeNesHOOOPOXHbIX NyTel, He WMelLWwmxX
NepcneKkTUBbI BKAOYEHWNA B OOLLYIO KeNe3HOA0POXKHYIO ceTb Poccum (cm. n. 21.2), a TaKKe BHYTPEHHUX

nyTen npeanpuUaTMii U opraHn3aumii NPoeKTUpPyeTcsa 1 coopykaetca no CHuM 2.05.07-91.

22. 9KOJTOTMYECKNE TPEEOBAHWA MPU NMPOEKTUPOBAHNN
3EMJTAHOIO NOJIOTHA



22.1. Mpwn NpPOEKTUPOBAHMM 3eMIAHOTO MNOJOTHA B MPOEKTax AO/KHbl NpenycmaTpuBaTbhbcA
KOHCTPYKLMMU W TEXHONOTMM NPOM3BOACTBA PaboT, CNOCOOCTBYIOLIME CHUMKEHUIO OTPULATENBHOIO
BO34,ENCTBMA CTPOUTE/IbCTBA HA OKPYHKAIOLLYHO NPUPOAHYIO cpeay.

22.2. lna npefoTBpalleHna gerpajaLlm OKpyKatoLwen cpebl, BOCCTAHOBEHWA HapyLWeHHbIX Npu
CTPOUTENbCTBE MPUPOLHBIX CUCTEM W ObecnevyeHMs 3KO0r0-3KOHOMUYECKOM cbHanaHCMPOBAHHOCTU
6yayLiero passuTMA TPAHCNOPTHO-NPUPOLHOM CUCTEMBI B LLESIOM B NMPOEKTE CneayeT NpeaycmaTpusaTth
OLeHKY BO34ENCTBMA HA OKpyKatowyt cpeay (OBOC) npoekTMpyemoro 3emMNsHOro MNoJOTHa B
cootBeTcTBMM ¢ CIM 11-101-95 n BpemeHHOM uHCTpykuumen "OueHKa BO3AENCTBMA CTPOUTENLCTBA Ha
OKPY»KaloLLyto cpeay B MPOEKTaxX Kefe3HbIX U aBTOMobuAbHbIX gopor" [28].

OBOC snaBnaeTca camoCTOATE/IbHbIM 3TAaNOM B CUCTEME MOAMOTOBKM pPELIEHUMA O pPasBUTUM
X03AMCTBEHHOWN AeATeNbHOCTU, pa3pabaTbiBaeTca 40 NPUHATUA MPOEKTHbIX PeLeHnin, BXOAUT B COCTaB
NPOEKTHO-CMETHOMN AOKYMEHTaLMM U 0POpPMASETCA OTAE/IbHbIM LOKYMEHTOM.

22.3. Pasgen "OxpaHa oKpyKatolen cpeabl” BbinosiHAeTca B cooTBeTcTBUM co CHuIM 11-01-95 um
COLEPXKMUT TMPOEKTHble pPeLleHns Mo KOMMNEKCY MPOEKTHbIX Meponpuatui, obecneymBatoLmx
BbINO/IHEHWE NoNoXeHU OBOC no akonornyeckol 6e3onacHoCTy.

22.4. OCHOBHble KOHCTPYKTMBHbIE peLlleHMa 3eMAHOro MOoJIOTHA [A0/IKHbl obecrneymBaTb
HaMMEHbLUYO MOTPEOHOCTb B OTUYXKAEHUU 3emesib, HaubOoNbLUYD COXpPaHHOCTb ¢aopbl U dayHbl B
npougecce CTPOMTENbCTBA M SKCMyaTauum, B TOM YMCae 33 CYET:

HaMMEHbLLEro PAacKPbITUA BbIEMOK B CKaJIbHbIX M PbIX/IbIX FPYHTAX;

YCTPOMCTBA HacbiNeld C KPyTbiIMM OTKOCamMM, CO34aBaeMbIMW MYyTEM COOTBETCTBYIOLLErO WX
3aKpennieHus;

COOPYKEHNA BMECTO BblIeMOK TOHHE/IEN, @ BMECTO HacbInen acTakas;

MCNONb30BaHWUA (BMECTO TPAAMULMOHHbIX) HOBbIX KOHCTPYKTUBHbIX PELIEHU U MaTepuanos npu
NPOEKTUPOBAHUMU U CTPOUTENBCTBE 3EMJIAHOTO MOJIOTHA, YNPOLLAKOLWNX TEXHONOTMUIO U B MEHbLUEl
CTeneHun BO34EeMCTBYIOLLMX HA OKPYKatoLwyto cpeay.

22.5. HaMmeHblUee pacKpbiTMe BbIEMOK W MOJIyBbIEMOK 3a CYeT MPUOAHUA UX OTKOCAM KpYTOro
oYyepTaHMA MpPU COXPAaHEHUU HEOBXOAMMOrO YPOBHA HALENHOCTM OCYLLECTBAAETCA C YY4EeTOM BCeW
COBOKYMHOCTU WHXEHEPHO-re0N0rM4Yeckmx ycaosuit. Mpn sTom B 3KOIOTMYECKOM MJlaHe YMeHbLUAeTCs
0b6bem paspabaTbiBa€MOro rpyHTa, 4To CNOCOOCTBYET YMEHbLLEHUWIO NPU CTPOUTENLCTBE:

3anblN1eHHOCTM NaHAWadTOB B NpoLecce pa3paboTKM rPyHTOB;

paccemBaHMA B3PbIBYATbIX BELLECTB;

YPOBHSA LYMOB, BbIOPOCOB pa3/IMUHbIX BPeAHbIx BelecTs npu pabote CAM 1 mexaHU3MOB.

22.6. B Tex cnyyasx, Koraa yCTOMYMBbLIM OTKOC HEe AOFOHAET CK/IOH, A1 CHUMKEHUSA HapyLUEHHbIX
nonesHbIx 3emesb, Gaopbl U payHbl LiesiecoobpasHbIM ABAAETCA CO34aHUE U YKpenaeHne oTKocoB bosee
KPYTbIX O4EPTAHWUI HECYLLMMM KOHCTPYKUMAMM - aHKEPAMM MU 3aaHKEPEHHBIMW NOAMNOPHbLIMU CTEHAMMU.

22.7. C uenbto ymeHblUeHMA naowaamn, 3aHMMaemMol OTKOCaMM Hacbinel Ha 3aTAXKHbIX Kocoropax,
pekoMeHAyeTCA YKPEeNAATb HU30Bble OTKOCHI PA3/IMYHBIMWU MOAMNOPHbLIMU COOPYKEHUAMM.

22.8. Mpwn BbicoTe Hacbinen oT 8 Ao 20 m uenecoobpasHbIM ABAAETCA BMECTO Hacbinew
CTPOMTENbCTBO 3CTakad. OHM NO3BONAOT SKOHOMUTL BOJbLUME MIOLWAAN 3EMENBHBIX YIOANNA, CHUXKATb
YPOBEHb LYMa U BUOPALMU U COKPATUTb AJIMHY TPACChI.

22.9. 3ameHa BbleMOK TOHHeNaMU uenecoobpasHa, HauMHaaA ¢ rybuHbl BbleMKkU 25 m. Mpu atom
COXPaHAETCA CyLEeCcTBYOWNN naHawadT.

22.10. ®aKkTOpamu, BAVAIOWMMUN HA OKPYKAIOLLYIO Cpeay Npu COOPYXEHUN 3eMAAHOTO MOMOTHA,
ABNAOTCA:

HapylweHWe 3aHMMaemblX 3emeslb, OTBEAEHHbIX MOoJ YCTPOMCTBO HacbiNem U  BbIEMOK,
CTPOMUTENbHbIX NJOWAA0K U TEPPUTOPUI BPEMEHHDBIX NOCENIKOB;

3arpAsHeHne BO34yxa BbIOpOCAamMM BpeaHbIX BewectB OT paboTbl CTPOUTESNbHLIX MALUUH,
MeXaHM3MOB, CTPOUTE/IbHOM Mbl/btO;

3arpAsHeHne BOLOEMOB XO3SIUCTBEHHO-ObITOBbIMKM, MPOU3BOACTBEHHBIMM U [0XAEBLIMU
CTOYHbIMW BOAAMMU;

3arpAsHEeHne CTPOMUTENbHbIX NAOWAAOK M TEPPUTOPUIN BPEMEHHbIX MOCENKOB ObITOBbIMU U
CTPOUTENbHBIMW OTXOLaMU;

BMbpaLma n Wym oT paboTbl CTPOUTENbHbBIX MALLUMH U MEXAaHU3MOB.



22.11. NMpoeKToOM A0NKHO NpeaycmMaTpmBaTbCA:

npegBapuTeNbHOE CHATME MOYBEHHOrO CN0A HA YY4ACTKAX COOPY)KEHMA 3eMIAHOIO NONAOTHA M Ha
TeppUTOPUAX, NpeaHa3HAYEHHbIX NOA, CTPOUTENbHbIE NAOLWAAKN N BPEMEHHbIE NOCENKY;

PEKYNbTMBALMA  HApyLlaeMblX NOJIe3HbIX 3emMenb pesepBamu, Kapbepamu, OTBaslamMm,
3eM/IeBO3HbIMM A0POramMu, BpeEMEHHbIMU CTPOUTENbHLIMU NAOLWAAKAMWU M NOCENKAMM.

22.12. HopMbl CHATMA NAOAOPOAHOrO CNOA MOYBbLI PA3/IMYHOINO TMNA U MEXaHWYeCKOro cocTasa
copepxartca B FTOCT 17.5.3.06 (Tabnumua 22.1), a TpeboBaHMA K oXpaHe NaAo40POAHOMO CA0A MOYBbI NpyU
NpPon3BOACTBE 3eMANAHbIX paboT - B TOCT 17.4.3.02.

PeKynbTMBaLMIO HapyLLEHHbIX 3emenib Npon3eogAaT B cootsetcTeum ¢ FOCT 17.5.3.04.

Tabnnua 22.1
Hopma CHATMA NI040POAHOIO C/10A NOYBbI 4151 OCHOBHbIX TUMOB

M noaTnnoB No4s rMUHUCTOIO U CYTMNMHUCTOIO
MmexXxaHn4eCKoro coctaBa

Tun M OOOTUII [IOUB Imana3oH TJIyOMH CHSATUSA, CM
IepHOBO-TIOI30JIMC THE 20 My Ha BCKO TUIYOMHY
IIaxXOTHOTO CJIOA

Byp0O3eMHO—-NIOO30JIUMCTHE 20 - 50
IepHOBO—-KapOOHATHEE 20 - 40
IepHOBO-TJIEEBLIE 30 - 60

Byprle JiecHbBE 20 - 80
CBeTJIO-CepHe JIeCHHEe 20 - 30

Ceptrle JIeCHHE 20 - 50
TeMHO—-CepHe JIeCHbe 40 - 70
UYepHO3EeMHL:

OIION30JIEHHEIE ¥ BHILEJIOUEHHLE 40 - 120

TUNMUYHBIE 50 - 120

OOBIKHOBEHHEE 40 - 100

IOKHEBIE 40 - 70
JIlyTOBO-UEepPHO3EMHEE 60 - 100
YepHO3EeMHO—JIyT'TOBLIE 50 - 90
JlyToBEE 30 - 100
TeMHO-KallTaHOBLE 40 - 50
KamraHOBEE 30 - 40
CBeTJIO-KallTaHOBLE 30
JlyroBO-KalTaHOBHE 40 - 70
JlyroBO-CepPO3EMHEE 40 - 60
JlyTOBO—TaKbBIPOBMIOHEIE 30

Cepo3eMbl 20 - 40
KpacHO3eMsl 40
Kenrozemu 30
T'OpHO-JIyT'OBLIE 30 - 80

T'OpHEIE JIyT'OBO—CTEIIHEE 20 - 70
AJIIOBMAJIbHEIE  (IIOMMEHHEIE ) 40 - 120
TopbsaHele OOJIOTHEIE (IIOCJIE OCYUEeHMU) Ha BCoO MOWHOCTL TOPOSHOTO

cros

MpunoxerHue A

KNACCUDPUKALMA CKANTbHBIX TPYHTOB MO BbIBETPUBAEMOCTU



BO BPEMEHM [29]

Tabnuua A.1

KaTteropma rpyHTa [loTrepu oOpas3LOB B Macce INpM [IOIIEPEeMEeHHOM

10 BHBETPMBAaE-— BO3IOEMCTBUM BHCYMMBaAHUA-yBJIQXHEHUA (MM

MOCTU 3aMOpPaXmMBaHMA—-OTTaMBaHMA B BOIOOHACEHIIEHHOM
COCTOSHUM)

1. CnaboBHBETPU- [loTrepn oOpasuor B Macce npu 20 uUukIax

Bamlmecs IIONIEPEMEHHOTO BHCYUMBAHUA—YBJIQXHEHUSA (MU

3aMOpPaXmMBaHMA—-—OTTaMBaHMA B YBJIAXHEHHOM
COCTOSHMM) INPpakKTUUYEeCKM He HabJonaioTcs

2. BrBeTpuBamw- [loTrepu oOpasuoB B Macce npu 20 uUukIax

mmecs VICOEITAHMM He OpeBmmainT 25%, HO COCTAaBJIAKT He
MeHee 5%. IIpOOYKTH pas3pylleHUs NpelCTaBJIEHH
OOJIOMOYHO-IEeOEeHNUCTO~OPECBAHEIMM QPaKLUMAMU

3. JleTKOBHIBETPU— [Iorepn oOpasLOB B MaCCe IPU KOJIMUECTBE
BampuMecs uukioe <= 20 pocturawotr 25 - 100%.

[IpOOYKTH pas3pylleHMs IPpelCTaBJIEHE
NPeyMyHIEeCTBEHHO [1€CYaHO-IbIIEBATO~ IIMHMC TEMM
bpaxkumamMm

MeToaMKa MCNbITaHMIA  06pasLoB Ha NOMNEPeMeHHOe  BbICYLWIMBAHWE-YBAAXKHEHME  (Maun
3aMopaXKMBaHWE-OTTanBaHMNE B YBNAXKHEHHOM COCTOAHWUN) CBOAUTCA K U3NTONKEHHOMY HUMKE.

O6pasubl rpyHTOB Maccoi 100 - 300 r (B KonunyecTse 2 - 3) BbiCyLIMBAtOTCA B TepmocTaTte npu t = 105
°C, B3BELUMBAIOTCA, 3a/IMBAOTCA BOAOW, BbIAEPKMUBALOTCA B Hell (7 - 8 4) M CHOBA BbICYLUMBAIOTCSA; 3aTeM
npoLecc NoBTOpPAETCA.

Mocne Tpex-nATU UMKNOB MenKkue ¢paKkumm otcemBatoT (Yepes cuto ¢ 10-MuAAMMETPOBbIMMU
AYerikaMu) 1 B3BELWMNBAIOT UX. B Macce nccnesyembix 06pasLoB BbIMMCAAIOT NOTEPIO, KOTOPasa paBHAETCA
OTHOLLUEHMIO MACcCbl YacTUL, NpoLWeAWnx Yyepes cMTo, K NepBoHaYya bHOM Macce 06pasLoB (B NpoLeHTax).
[anee McnbITaHUA C OCTAaBLUMMCA HA CUTE TPYHTOM NOBTOPAOTCA B TOM »Ke NOCNe[0BaTeIbHOCTY.

MNoTepn B macce pekomeHayetca ¢puKcuposaTtb nocne 5; 10; 15; 20 yMknioB umcnbiTaHWi. Mpwu
KaXKAOM NOCNeAYIOWEM BbIYNCAEHUN YUNTBIBAETCA CYMMapHanA C NpesLecTByOWMMM NOTEPS B Macce.

NcnbitaHna moryT ObiTb 3aBepLlUeHbl NPU MEHbLUEM YUC/E LMKIOB, €CAN MOTEPU UCMbITYEMbIX
06pasuoB rpyHTa No macce npesbicaT 25%, UTO CBUAETENbCTBYET O MPUHALNEKHOCTM FPYHTOB K KaTeropum
NIEerKOBbIBETPMBAIOLMXCA.

O6pasubl HEKOTOPbIX PAa3HOBMAHOCTEM TaKMX FPYHTOB MOJIHOCTbIO PA3PYLLAIOTCA NOCAE HECKObKUX
LUMKIOB UCMbITaHUN.

Ona HarnagHoctn uenecoobpasHo odopmaaTb pesynbTaTbl UCMbITaHWM B BuAe rpadukos
33aBMCMMOCTM NPOLLEHTa NOTEpPb 06PaA3L,OB B MACCE OT YMCAA LIUKIOB UCMbITAHUNA.

B HekoTOpbIX cayyasax (0cobeHHO AnA PAaMOHOB C CYPOBLIMM KAMMATUYECKMMU YCAOBUAMM)
UMKANYECKME UCNbITaHUA cieyeT NPOBOAUTL HA COBMECTHOE BO3AENCTBUE 3aMOPAXKMBaHUA-OTTanBaAHUA
N BbICYLIMBAHUA-YBAAXHEHUA. KoanyecTBEHHAA OUEHKa WMHTEHCUMBHOCTM BbIBETPMBAHMA aHANOIMM4YHa
N3N0XKEHHOW BblILLE.

Hanbonee xapaKTepHbIMW CKaJibHbIMKU TPYHTaMK, NOABEPKEHHbIMW BbIBETPUBAEMOCTU BO
BPEMEHMU, ABMAKOTCA Mepreaun, apruaanTbl, aNeBPOSIUTbI, MeJ, HEKOTOPbIE BUAbI C/IAHLLEB U Ap.

Meprenb - TPyHT, COCTOSLMIA M3 CMECU [/IMHbl C M3BECTHAKOM WAM LOJOMWUTOM, MJIOTHbLIN
TOHKOCNOUCTbIN, cBETN0ro LBeTa. 1o coaeprkaHMo PasinYHbIX KOMMOHEHTOB BbIAENAIOTCA: Mepresb
TMNCOBbIN, TUHUCTBIN (C coaepraHuem rnHbl Ao 70 - 80%), AONOMUTOBLIN (C BbICOKMM COAep’KaHMeEM
MarHesum), U3BecTKOBbIl (c NnpeobnagaHMem U3BECTU Haf, IIMHOW) U ApyrMe pa3sHOBUAHOCTM.

HekoTopble pasHOBMAHOCTM mMepresieit 061a4atoT CNOCOOHOCTbIO K HAabyXaHWIO U UHTEHCUBHOMY
pa3MOKaHMI0.

KpemHWCTble Meprenn oTAMYatoTCA YCTOMUYMBOCTBIO K BbIBETPUBAHMUIO.

ApPrunnunT - CUAbHO MepeynaoTHEHHAsA TIMHA C TOHKOC/IOUCTOM, WHOTAA HEACHO BbIPA*KEHHOM



TeKkcTypon. Coaep»KUT NpenMmyLLecTBeHHO (B Konmdectee 6bonee 50%) ranHUCTbIE YacTUlbl (< 0,005 mm).
NHTEHCMBHO pa3spyLiaoTcsa npu npeobnagaHnm rMHUCTOrO LemeHTa. Pa3sHOBUAHOCTM C KPEMHUCTbIM U
N3BECTKOBbIM LLleMeHTOM 6osiee YCTOMUMBLI K BbIBETPUBAEMOCTHU.

B ecTecTBeHHbIX YCNOBUAX apruAaMTbl BO MHOIMX CAy4asx MepecnavMsaloTca meprenamu,
necyaHMKamMmn 1 aneBpoaUTamu.

ANeBpoONUT - CWUAbHO nNepeynnoTHEHHble MblneBaTble rPYHTbl. KOAMYEeCTBO nblaeBaTbiX
(aneBpuToBbIX) Yactu (0,05 - 0,005 mm) npesbiwaeT 50%.

OHWM MHTEHCMBHO paspylwatoTca npu npeobnagaHumM TAUHUCTOTO LUemeHTa. [Mpu  Hanmumm
KPEMHUCTOro 1 U3BECTKOBOIO LLlEMEHTA aneBpo/inTbl 6osee YyCTOMUYMBLI K BbIBETPUBAEMOCTHU.

B ecTecTBEHHOM C/NIOXKEHUU aNeBPOAUTbI YacTO NEpPecsanBaloTCa C MepreasaMmm, necyaHnKkamm u
aprunanTamu.

Men - 6enbili TOHKO3EPHUCTbIA W3BECTHAK OUOreHHOro M BUOXMMWUYECKOTO MPOUCXOMKAEHMA.
COCTOUT U3 MeNIKUX MOPCKMX PaKoBUH. MopucTocTb gocturaet 50%.

Pa3smsaryaetca n pasmokaert B Boge. MHTEHCUBHO BbiBETPUBAETCA.

CnaHubl - OT/INYAIOTCA OPUEHTUPOBAHHbLIM PACNO/IOKEHNEM CNaraloLLMX UX MUHEPaOB.

CnaHubl 0Caf0MHOIO MPOUCXOMKAEHMA MMEIOT TOHKOC/IOMCTYIO TEKCTYpY 6e3 u3meHeHua CBOero
cocTaBa (FMIMHUCTbIE, KPEMHUCTbIE C/1aHLbl).

Kpuctannmyeckme cnaHupl BO3HMKAOT B  pesynbTate npoueccoB meramopdusma U
XapaKTepmn3yoTCa Pe3KMM U3MEHEHMEM UCXOAHOrO BeLLecTBa.

TanbKoBble, XNOPUTOBbIE, TMUHUCTbIE, CAOAAHbIE U CAHOAUCTbIE CAaHUbl CNOCOBHbI MHTEHCUBHO
pa3pyLuaTbhca nof Bo3aencTanem atmochepHbix pakTopoBs. B BbleMKax OHM nyyar.

MpunoxeHue b

XAPAKTEPUCTUKA TPYHTOB 3ACOJIEHHbIX, HABYXAIOLLUX,
MPOCAAOYHbIX, MYYUHUCTbIX

3aconeHHble TPYHTbI - TPYHTbI, cofepKalume B konudectse 6onee 0,3% maccbl abCcoNOTHO CYyXOro
rPyHTa /IerkopacTBopuUMble COMN (XNOPUCTbIN HATPWUIA, XJOPUCTbIN KaNnbUWK, XAOPUCTbIN MarHui,
CEPHOKMUCAbIN MarHUin, yrneKUCabli HaTPUIA U ABYYTNEKUCbIA HAaTPUIA), @ TaKKe - B 6ONbLINX KONMYeCTBax
TPYZAHOPACTBOPUMbIA CEPHOKUCABIN KanbUmuid (TMNC) U MNPaKTUYECKM HepacTBOPUMBIA YFNEeKUCAbIN
KaNbLMA. 3aCONEHHbIE TPYHTbI MPUM YBAAXKHEHUWN PE3KO CHUXKAIOT MPOYHOCTb Ha CXKaTUE.

3acofieHHble TPYHTbI clegyeT pasfensaTb Mo CTEMEHW 3aCO/IeHUs C YYETOM ero KayecTBEHHOro
XapaKTepa (Tabnmua b.1).

Tabnunua 6.1
T'PYHTEL CpenHee CcyMMapHOE COIepXaHMe JIETKOPaCTBOPMUMEIX
coJjiey, % MacCCH CYyXOI'O I'PpyHTa
XpopunHoe u CynbbaTHOE, XJIOPUIOHO-—
CyJIbGaTHO—XJIOPMIOHOE cylbdaTHOE M COOOBOE
3aCcoJIeHue 3acoJieHue
PaMoHEL C ocTaJibHEEe PaMoHEL C ocTaJibHElEe
3aCYLUIIMBEIM ParoHBL 3aCYLUIIMBEIM ParoHBL
KJIMMAaTOM KJIMMaTOM
Cnabozsacomyenure (0,5 - 2 0,3 -1 0,5 -1 0,3 - 0,5
CpexnHe3sacoJieHHEE [2 - 5 1 -5 1 -3 0,5 - 2
CunbHO3acoJieHsee (5 - 10 5 -8 3 -8 2 -5




N30ETOUHO =3aco- |> 10 > 8 > 8 > 5
JIEHHEIE

K cnabosaconeHHbiM rpyHTaM HEobX0AMMO TaKMKe OTHOCUTb FPYHTbI CO CPeAHUMM CYMMapPHbIM
coaeprkaHnem nerkopacTBopuMbix coneit meHee 0,5% B pailoHaXx € 3aCyLMBbLIM KNMMaToM U meHee 0,3%

B OCTA/IbHbIX PANOHAX, ECNM 3TU TPYHTbI cogepKaT 6bonee 0,25% Na2S04 +MgSO4 unun 6onee 0,5%

NaHCO, + Na,CO,.

KauecTBeHHbI1 XapaKTep 3acCosieHnA MOXXHO YCTaHOBUTb MO COOTHOLWEHUID coaep*XaHnA UOHOB

1 " ~
Cl'n SO4 B BOZHOM BbITAXKE, BbIPaXKEHHOIo B MUAAN3KBMBaANeHTax Ha 100 r cyxoro rpyHTa (Tabamua
5.2).

Tabnuua b.2
HamMeHOBaHME 3acCOJIeHUS OrHomeHnue Cl'/SO "
4
XnopunHoe Bojee 2,5
CynbdaTHO-XJIOPUOHOE 2,5 -1,5
XnopunHo-cyJbbaTHOE 1,5 -1,0
CynbdaTHOE Menee 1,0

n 1
3aconeHne HasblBaeTCs COAO0BbIM MPU COAEPKAHUU B TPYHTE MOHOB C03 " HCO3 6onee

o ' "
ofiHOW TpeTn cymmapHoro cogepsanua nonos CI' n SO, ".

CTeneHb 1 KaueCTBEHHbIM XapaKTep 3aCo/iIeHNa onpeaennioT B nepuos Hanbonbluero HakonaeHus
co/ieit B BEPXHMUX CNOAX FPYHTOB.

Habyxatowue rpyHTbl - MOPCKME U O03epHble TUHUCTbIE OT/IOKEHWA NaneoreHa, HeoreHa wu
YEeTBEPTUYHOW CUCTeMbl, MAMKOMCKWE, CapMaTCKMe, M3IOTMYECKMEe, KMMMEPWICKME, anwepoHCKue,
HGaKMHCKME, apasbCKUe U XBaJIbIHCKUE NOPOabl U UX 3NI0BUI, AENHOBUNA.

XapaKTepHON O0COBEHHOCTbIO 3TUX TPYHTOB ABNAETCA U3MEHEHME UX COCTOSIHUA U CBOWCTB Mop,
BO34eNCTBMEM NPUPOAHbLIX PaKTOPOB NPU HapyLLUEHNN eCTECTBEHHbIX YC/I0OBUIA 3a1eraHus.

Habyxatlowue rpyHTbl NPy 3aMadyMBaHUM BOAON AU APYrOM }KUAKOCTbIO YBE/IMUYNBAOTCA B 06beME,

NpW 3TOM OTHOCUTENbHOE HabyxaHWe B yCI0BUAX CBOBOAHOTO HabyxaHus (6e3 Harpysku) &, = 0,04 -

FOCT 25100.
Habyxatowue rpyHTbl XapaKTepusyloTca CeaylolMMn NoKasaTenamu: csobogHoe HabyxaHue -

&,,,, HabyxaHue nog Harpyskon &, ycaaka npu BbiCbIXaHWW - £, BAAXKHOCTb HabyxaHwus - w.,,

BNAXHOCTb Npesena ycagku - W, .

Moka3aTenun HabyxaHuMA U ycagKu rpyHTa onpeaensatoTca no oTHoCcuTenbHon aedopmanuu:

HabyxaHWe - B YCNOBUAX WCKIOYEHMA BO3IMOXKHOCTM HOKOBOrO paclUMPEeHUs Mpu HacbIWEeHUU
rPyHTa BOAOWN MU XMMUYECKUM PaCTBOPOM;

ycafiKa - B yCc/10BUAX cBOOOAHON TpexocHoM aedopmMaLinm Npur BbICbIXaHUW FPYHTA

T 0
8sw - 1(51)



rae h() n hsw - BbICOTa 06pa3u,a A0 N nocne yBnaxXHeHUA;

VoV, - nauanbHbiit u koHeuHbiit 06bembl 06pasua.

MeTozabl NnabopaToOpHOro onpeaeneHNs XapakTepUCTUK HabyxaHua 1 ycaaku npeacrtasnerbl B FTOCT
24143.

Mo FOCT 25100 Habyxatowme rpyHTbl B 3aBUCUMOCTM OT BE/IMYMHBI OTHOCUTENBHOrO HabyxaHua 6e3
Harpy3Kkun noapasaenatoTca Ha:

cnabonabyxatouwpme, ecin 0,04 <g  <0,08;
cpeaHenabyxatoume, ecn 0,08 < <0,12;
cunbHoHabyxalowme, ecin &, > 0,12

B Hanbonbluen cTeneHn BeIMYNHY BO3MOXKHOM fedOopMaTUBHOCTU HabyXaloWwmX rpyHTOB OTpakaeT

0606LeHHbIN NOKa3aTeslb HabyxaHnA-ycagkn &

wh *

V B VSh — gsw + gsh

SW

&
swh
v, l-¢,

S

.(6.3)

0603HaueHMA NpexkHue.

MoBEPXHOCTHbIE C/IOM 3eMAAHOro NOJIOTHA (Ha OTKocax, NoA OCHOBHOM N/OWAAKOM) Haxo4ATcA B
30HE CE30HHbIX M3MEHEHWI BAMAHMA BHeWwHMX (GaKTOpoB M paboTaloT B YCNOBMAX MNEpPeMEeHHOro
TEMMNEepPaTyPHO-BNAKHOCTHOTO peKunma. Mo3ToMy NMpu YyCTaHOBAEHMMU PACYETHLIX NapPaMeTpPoB FPyHTOB
cnepyeT yuuTbiBaTb Hambonblwylo MX 4epOopMaTMBHOCTb M OPUEHTUPOBATLCA Ha MOKasaTesb YCaaKu

HabyxaHua &, .

IPYHTbI cuuTaloTca cnaboHabyxaloWwmMmn, ecau 8SW,,S0,10; cpegHeHabyxalowmnmm, ecau

0,10<¢,,, <0,20; cunbHonabyxatowmmu, ecn €, > 0,20

swh

NS TAMHWCTLIX  TPYHTOB C  BAaxHocTblo npegena Tekywectn  0,35<W, <0,65,
yaosnetsopatowmx Tpebosanuio 0,03 < (Wp —0,4W,)<0,09; npu opueHTMpoBOUHbIX pacyeTax
MOTYT 6bITb UCMO/b30BaHbI IMMMPUYECKME 3aBUCMMOCTU /1A MPOTHO3MPOBAHWA COCTOAHWA U CBOMCTB

Habyxatowux rpyHToB [38; 39; 47]. [Mokasatenb YycagKu-HabyxaHus: gswh=1,05\/WL—0,45.

[lasnenve Habyxavus P, :

P =6¢_, W, =6Mna (60 krc/cm2). (5.4)

MpocagoyHble rPYHTbIl - FPYHTbI, KOTOPble NOA AEeACTBUMEM BHELUHEM Harpysku uam cobcTBeHHOM
Maccbl NMpPW 3aMayMBaHUM BOAOW WAW APYrOM KUAKOCTbIO AAOT MPOCaAKy M MpPW 3TOM 3HauyeHue

OTHOCUTENbHOM NPOCAZOYHOCTU & = 0,01 - noroct 25100.

OTHOCUTENIbHAA NPOCAZOYHOCTb - OTHOLIEHWE YMEHbLUEHWNA BbICOTbI 06pa3ua rpyHTa B pesyabTaTte
€ro 3amayunBaHmnA BOAOW WAU APYroM *KUAKOCTbIO NpU onpeaeseHHOM BePTUKAIbHOM AaBAeHUM K BbICOTe
obpa3ua NpPUPoAHON BAAXKHOCTU NPV AaBAEHWUU, PaBHOM NPUPOAHOMY Ha riybuHe otbopa obpasua.
Onpegensaetca no NOCT 23161.

Mpw npepBapuTeNbHON OLEHKE K MPOCaA0YHbIM rpyHTam 0BbIYHO OTHOCATCA NEeCCOoBble FPYHTbI CO

CTeneHblo BJIaXXHOCTU Sr < 0,8 , 414 KOTOPbIX BE/IMYNHA NMOKaA3aTeNA ]

557

onpeaensemoro no ¢opmyne

B.5, MeHblUe 3Ha4YeHUI, YKa3aHHbIX B Tabaunue b.3.

Tabanuya b.3




Umcso njnactmu-|0,01 < I < 0,10(0,10 <= I < 0,140,114 <=1 < 0,22
HOCTM TPYHTAa, p p b
I
i<
[lokazaTenbs 1 0,1 0,17 0,24
Ss

I =(e,—e)/(1+e),(B.5)
rge e - K03¢¢MLJ,MEHT NMOPUCTOCTU TPYHTA NPUPOAHOIO CNOXKEHUA U BNAXKHOCTH;

€; - K03pOULMEHT NOPUCTOCTM, COOTBETCTBYIOLLMIA BAAXKHOCTM Ha rpaHuLLe TeKyvyecTu WL n
onpegensemblii no popmyne

eL = WLpS /pwl (56)

rae O, - NNOTHOCTb YacCTUL, TPYHTa, r/cm3;

P, - NINIOTHOCTb BOAbI, NPUHMMaeMas paBHoi 1 r/cm3.

FSY AP INTANZNTZANS AN/ NS /T ZANA VA VAP A Zan

~ n<

L N ———
!

| - 30Ha NOCTOAHHOrO 3HAaYeHMA NAOTHOCTH
1 BZ1aXXHOCTU TPyHTOB nocne CTa6VII'IVI3aLI,MVI npoueccos Ha6yX3HWFI
B U3SMEHUBLUNXCA NPUN CTPOUTENbCTBE YCZTIOBUAX;
Il - 30Ha CE30HHOro U3MEeHEeHMA NAOTHOCTU U BAAXKHOCTU FPYHTOB,;

hB - TNy61Ha 30HbI BbIBETPMBAHMA

PucyHok b.1. Cxema 06pa3oBaHMs 30HbI
Ce30HHOrO BbIBETPMBAHUA MOC/IE COOPYKEHUA 3eMNAHOIO NONOTHA

My4YMHUCTbIE TPYHTLI - FPYHTbI, KOTOPbIE MPU 3amep3aHMM MOryT yBenuumBatbca B obbeme. K
rpyHTam, NoABep>KeHHbIM MOPO3HOMY NyYeHU, OTHOCATCA:

FTMNHUCTbIE - CynecKn, CYTTNHKU, TNTINHbI;

JIETKOBbIBETPUBAIOLLMECA - CAaHLbl,

a1eBpo/InNTbl, aAPrnUANNTLI,
BbIBETPUBAHUA;

meprenn B 30He aKTMBHOrIO

prI'IHOO6}'IOMO‘-IHbIe - F’PYHTbI C TMTUHUCTbIM 3aNONTHUTENEM, Mbl/1eBaTble NECKU.
3Ha4veHune MOPO3HOIro ny4YeHunA rpyHTOB 3aBUCUT OT UX €CTeCTBEHHOMN BAAXKHOCTU U ycnosmﬁ



BO3MOMKHOTO YBE/IMYEHWNA BAAKHOCTU CN0A B NpoLecce ero npomepsaHma (oT raybuHbl pacnonoxeHus
YPOBHSA rPYHTOBbIX BOA). B Hanbonbluen cTeneHn NoaBepKeHbl NyYEHUIO MblieBaTble rPyHTbI.

OpMEHTUPOBOYHbIE 3HAYEHUA OTHOCUTE/NIbHOrO MYyYeHUA T[PYHTOB B 3aBUCMMOCTM OT MX
€CTeCTBEHHOM BAAXKHOCTM W PA3HOCTU BENMYMH eCTECTBEHHOM BAKHOCTU WM BAAXKHOCTW Ha rpaHuue
pacKaTbiBaHWA (NN1aCTMYHOCTUN) NpuBeAeHbl B Tabaunue b.4.

Tabnuua 6.4

W -Ww, VIHTEHCUBHOCTbL IIyUYEeHMS ITJIMHUCTEIX TPYyHTOB, f

b
OOJIN BrlaxHOoCTE I'pyHTa B CJIO€ NpoMeps3aHuda, W, OONM eOUHULE
e OVHMLIEL

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(0,034(0,037(0,041(0,044(0,047
0,02 0,022(0,025(0,029(0,032|0,035|0,038|0,041|0,045|0,048|0,051(0,054
0,03 0,034(0,037(0,040(0,044|0,047|0,050|0,053]0,056|0,060|0,063|0,066
0,04 0,050(0,054(0,057(0,060|0,063|0,066|0,070|0,073|0,076|0,079|0,082
0,05 - 0,075(0,078(0,081(0,084(0,088(0,091(0,094(0,097(0,100(0,103
0,06 - 0,097(0,100(0,104|0,107(0,110(0,113|0,116(0,120(0,123|0,126
0,07 - - 0,130(0,133(0,136(0,139|0,143]|0,146|0,149|0,152|0,155
0,08 - - 0,1¢64(0,167(0,170(0,173|0,1760,180|0,183|0,186|0,189
0,09 - - - 0,205(0,208(0,212(0,215|0,218|0,221|0,224|0,227
0,10 - - - 0,248(0,251(0,254(0,258(0,261(0,264(0,267(0,270

[IpuMeuaHusa. 1. BeJaMuMHE MHTEHCUBHOCTM IIy4YeHUs, NIpUBEIOEHHEE

B Tabmuue B.4, omnpenesyieHE pacdeTOM mJid TPyHTa C IJOTHOCTBIO

ckejieTa po = 1,6 r/cmM3. VHTEHCUBHOCTL MIyUYeHMS TPYHTOB C IOPYI'UM
d

3HA4YEeHMEM po MOXHO OINpenesyiiTh 10 dopmysie £ = ——————- , TDOoe
i d i 1,6

f , po - COOTBETCTBEHHO VMHTEHCUBHOCTbL IIy4EeHUs M IIJIOTHOCTH
i d
cKeJleTa MCCJIeOyeMOT'O CJIod I'PyHTa.

2. W - ecTecTBeHHAd BJAXHOCTDb I'pyHTa, YCTaHOBJIEHHasd IO IaHHBM
3aMepPOB B IIPUPOLOHBIX YCJIOBMAX.

3. W - BJIAXHOCTb HAHHOT'O CJIOSA TPYyHTa HAa I'PaHMIE pPaCKaTHBAHUA.

p

MpunoxeHue B

METOANKA
OMNPEAENEHNA TOJTWNHBI BALLLIMTHOTIO C/104 MO YCI0BUIKO
OrPAHUYEHUA BEIMYNHBI MOPO3HOTO NMYYEHWUA EFTO OCHOBAHWA
1N OBECMEYEHMA HEOBXOAMMOWM NPOYHOCTM NOACTU/TAIOLLETO C/10A

OnpepeneHne HeoH6X0AMMOWM TONLLMHBI 3aLMTHOFO C/I0A MOKET ObITb BbIMOJHEHO MO METOAMKE,
npeacTaBneHHon B MeTogmyeckmx pekomeHaaumax [9]; npu oTcyTCTBUM AeTaNbHbIX UCXOAHbIX AAaHHbIX
pPEKOMEHAYETCA MUCNOAb30BaTb METOAUKY, NPUBEAEHHYIO B TexHMYeckux yKasaHuax [10]. Mpu sTom B
HacToAawem MNpunoxeHnn npuseaeHbl rpadrKn, 3HaYMTEIbHO YNPOLLAOLLME BbINONHEHME PACYETOB.

B pelictBylowmx Hopmatmeax BCH 61-89 u pekomeHgaumax [9 - 11] ToAWMHY NOAYLWKM U3



APEHUPYIOLWNX TPYHTOB (T.€. TONWMHY 3aLUTHOrO CNoA h3) pekomeHAayeTcs onpeaenaTb no popmyne

h3 :Zmax_h6_h

on »

B.1)

rae Zamx - MaKCMMasibHaA Fﬂy6MHa CE€30HHOIro npomepsaHMAa 3emMJIAHOIro NnoJI0THa U3

APEHUPYIOWNX TPYHTOB OT Bepxa 6annacTHoM MpuU3mbl; ONpeaenserca Nno cpeaHemy MHOronaeTHemy

3HaYeHMI0 Cymmbl rpagyco-cyTok (L2, °C x cyT) oTpuLaTeNbHbIX TemnepaTyp HapyXHoro sBo3ayxa (CHuM
2.01.01-82);

h6 - ToNWMHa 6annactHoro csoA (oT Bepxa 6annacTHoM Npusmbl);

hﬂon - [OMNyCTMMan TO/WMHA TMNPOMEP3aloWero [IMHUCTOrO T[pyHTa nog MOAyWKON U3

APEHUPYIOWNX FPYHTOB.
B TexHuyeckux yKasaHuax [10] npuBepeHbl MOMNpPaBOYHble KO3GPUUMEHTbI ONA onpepeneHus
pacyeTHOM ry6MHbI NPoMepP3aHus

(B.2)

Hr{; =gnm-Z___,

rae g - KoapeULMEHT, YYUTLIBAIOLINI BUA APEeHUpPYIOoLLEro rpyHTa (g = 1 Ans necyaHo-rpaBUNHOM
cmecun 1 0,90 - ans acbecToBbIX OTX0A0B);

N - KO3OOULMEHT, YUNTLIBAIOLLNI BUA, KOHCTPYKLMM 3€MIAHOIO NoAoTHa (N = 1 Ana HyneBbIX MecT,
0,95 - anAa BblemoK rnybuH 6onee 1 m, 1,05 - ans Hacbinei BbicoToi 6onee 1 m);

M - KO3GOUUMNEHT, YUMUTLIBAIOWMIA yBENNYEHNE TNYBUHbI NPOMEP3aHUA 3eMIAHOI0 MOMOTHA Mo
CpPaBHEHUIO C MHOTOJIETHUMW U CPEeAHUMMU JaHHbIMK, onpeaenserca no popmyne

QlO
m=,[—,(B.3
O (B.3)

rae K)N) - MaKCMManbHaA B AecATuneTHem nepunoae Cymma rpaayco-CyTok OTPpULLATE/IbHbIX

TemnepaTyp Hapy»XHOro BO34yXa 3a rog, QIO , °C X cyT.

BennuunHa hﬂon, onpeaenaetca no popmyne
h _ Azlon
on _—Cf , (B.4)
rae Aaon - Aonyctmumasna Be/ZIMYMHa Ny4eHua, NpUHMMaeTcsa B 3aBUCUMOCTMN OT KaTeropmumn Aopor u
I'IepCI'IEKTMBHOﬁ CKOpPOCTHN ABUXKEHNA NOE3A0B.
KaTeropmsa mopor ...... Iv IIT IT - I
IenbTa ; MM oveeee.. 35 25 20

IOTI1



C - K03ddULMEHT, XapaKTepuU3yoLNIA YC/IOBMA Npomep3aHna U nydenmns. C = 1 ans ycioBui C€30HHOMo Npomep3aHnsa 1 Hecameatoweinca mepsnotbl, C=1,4 -
417 YCNOBUIA CIMBAIOLLLENCS MeP3/10TbI;

f - pacueTHas MHTEHCMBHOCTb NyYEHMA, 3aBUCUT OT BUAA U COCTOAHMA FPyHTa (B HaMboNbLUEel cTeneHn OT ero BAaXKHOCTH).

YcTaHOBAEHWE TOJILMHBI 3aWMUTHOIO €104, NPWU KOTOPOI 3HAYeHMEe MOPO3HOTO MyYeHUA 3EMISHOTO NOJIOTHA He MPEBbLICUT AOMYCTUMbIX 3HAaYEHWUN, [OMKHO

NpPoBOAMTLCA METOAOM noabopa - NyTeM NOCAeA0BaTeNbHbIX NPUBAUMKEHWNA. [INA yNPOLLEHWA 3TUX PAaCcYETOB COCTaB/EHbI BCMOMOraTe bHble rpaduKku (pucyHKm B.1,
B.2).

a) H,» o H,,
M f=20 e F
05 f=10
' A |=5 25 LA
2,0 g%/y LASf=2 2,0 = f; 5
15 £+ ' 15 = f=2
) L ' P-_‘[//
05 0,5
0051015202530 Hy M 0 051,0152025  H,,m
&) r A)
o H
20 ] /1= 20 wl Ho |
- ’Lb‘f= 10 /J;’r: 20 :g
15 A 3 15 iz o 20
1,0 ] r/ /./f=2 10?‘"‘—_7 r | 10
B ! — f=2
0,5 |1 0,5 ///-/
0 05 1,0 15 20  Hy.wm 0 05 1,0 15 20 Hym 0 05 1,0 1,5 2,0 Hy, m

a - NPU MHOTONIETHEN CpesHeN CyMMe rpafyco-CyTOK OTpuLaTeIbHbIX
TemnepaTyp HapyxHoro Bosayxa 2, °C x cyT - 2600; 6 - To e,
Q -2200; B-T0 ke, 2 -1800; r - To ke, €2 - 1400;
A -To ke, (2 -1000



2

an - rybMHa Nnpomep3aHmAa ABYXCAOMHOM cpeabl, M. Hﬂp = an -

PucyHok B.1. N'padukn ans onpeaeneHnsa ToNWMNHbI C0s
OPeHUpYLOLWEro rpyHTa, obecneynBaroLLero HeNpeBbIWEeHWe
[0NYyCTUMOW BEIMYUHDBI NydeHnA 20 MM, Npu pasIMyHOM
WMHTEHCUBHOCTU NydeHus f, %,

ONA Pa3NNYHbBIX KIMMATUYECKUX YCNOBUI



H 4# H,=9 (/) npu O = const

i) T
A i
1,0 7/ ] i
27 |

0 2 4 6 8 10 12 14 16 18 20 [ %

H

ap

251 = | o=2200

e ,
2,0 e = ) = 1800
5 // — 87 0o
10L~/ —
) !////_
5

7« N T I I

0 # 4 6 8 10 12 14 16 18 20 £ %

H [~ T
ap
L —1 Q) = 2600
25 /_/4 Q = 2200
2,0 > 0 = 1800
{0 = 1400
1,5 / /E/r"”"gz 1000
]
1,0 . ]
/ i
0,5 //
/4

0 2,74 6 8 10 12 14 16 18 20 /%

/
i
f

a - Npu AONyCTUMOW BennumnHe nyderdna A =20 mm; 6 - To e,
npn A =25 mm; B-To xe, npn A =35 mm;



Hup - TO/IWMHA CNoA APEHUPYIOLLEro rpyHTa, M; f - UHTEHCUMBHOCTB

nydeHuns, %; €2 - cpeaHAA MHOFONETHAA CYMMa OTPULIaTEeNbHbIX
TeMnepaTyp HapyKHOro BO34yxa, rpagyco-CyTKu

PucyHoK B.2. TonwmHa gpeHnpyroLwero cnos,
obecneunBaoLLan HenpeBblWeHME AOMNYCTUMOM BENUUYUHDI NYyYEHUSA,
B 3aBMCUMOCTM OT UHTEHCUBHOCTU NyYeHUs,

ONR PasANYHbBIX KIMMATUYECKUX YCNOBUI

[Ons noctpoeHua nepBuYHbIX rpaduKoB (pucyHOK B.1l), xapaKTepusylowmx raybuHy npomepsaHua ABYXCIOMHON cpefbl B 3aBUCMMOCTM OT TOJILMHBI
NMOBEPXHOCTHOFO C/1I0A APEHUPYIOWMX TPYHTOB NPU PasINYHbIX KAMMATUYECKUX YCI0BUAX, UCNOIb30BaHA HOMOrpamma, B3AaTas U3 TexHUYEeCKUx yKasaHun [10],
pPUCYHOK B.3.

05 1000 1400 1800 2200 2600 Q, °C-cyT
1,0 ]
1,5 \\r\\\\
2,0 ™ r\\\é” N
Y\\\\/’a :
4
25 X
S,
3,0 ’;?I &
R
\ 4
3,5 \\
: \
Zﬂp’ M

an - rny6buHa npomep3sanus; (Q - cpeaHAa MHOrONETHAA CyMMa

rpagyco-cyTOK OTpULLATENbHbIX TEMMNEPATYP HapyKHOIo BO3AYXa;
h - TonwmHa cnoa apeHnpyloLero rpyHTa (necyaHo-rpaBUMHOro)



PucyHok B.3. Homorpamma gns onpeaeneHuns rnybuHsl npomepsaHma
B 3aBMCMMOCTM OT KIMMATUYECKUX YCNOBUI NPU Pa3ANYHOM
TO/ILMHE APEHVPYIOLLErO rPyHTa

Ha utorosom rpaduke (pucyHoK B.2) NpeacTaBaeHbl 3HaYEHWUA CyMMapHOI TO/ILLMHBI CNOA APEHUPYIOLLMX (necyaHo-rpasuitHbIx) rpyHTos (1 = /’13 +/’16 ),

obecneynBaloLLEro HenpeBsblWeHWe 3a4aHHON BEIMUYUHbBI NyYEeHUA NOACTUNAIOWMX TAIMHUCTLIX TPYHTOB (20 - 25 - 35 MM) NPU U3BECTHBIX KIMMATUYECKUX U FPYHTOBbIX
YCNOBUSAX, BbIpaXKaeMbIX Yepes CyMMapHOEe KOIMYEeCTBO rpadyco-CyToK oTpuuaTenbHbix TemnepaTtyp €2 v yepes MHTEHCUBHOCTb NyYeHUs FNHUCTbIX FPYHTOB f.

Tpebyemas ToAlWMHA 3aLWMTHOIO CN0A U3 MECYaHO-TPaBUIMHbIX TPYHTOB h3 onpeaenseTca no popmyse
h, = nmH - h; . (8.5)

3nauennsa Q onpegenstorca no CHulM 2.01.01-82.
3Ha4YeHUA UHTEHCUBHOCTM NyYEHUA MOTYT ObITb YCTAaHOBEHbI NO Npuaaraemoin Tabanue B.1 ¢ y4eTom NPOrHo3npyemoro pexknma noBepPXHOCTHbIX U TPYHTOBbIX
BOJ, YCTaHaB/MBAlOLWLErocsa B pesysibTaTe pa3paboTKM 3eMASHOIO NOJI0THA M OCYLLECTBAEHMA 3aNPOeKTUPOBaHHbIX NPOTUBOAEPOPMALMOHHbIX YCTPOMNCTB.

Tabnunua B.1

XapaKTepucTuKa Ny4yMHUCTOCTU TPYHTOB



TPYHTEL VHTEHCUBHOCTL NydYeHUs TIPyHTOB f
OCHOBAHMS BLIEMOK U e€CTeCTBEHHLEe Hacrmu BI::ICOTOIZ
OCHOBAHUSA Bojiee 2 ™M
cyxue CHIPHIE MOKPEIE
BJilaXHOCTBH TJIMHMCTHIX PpyHTOB
or W + |oTr W + |oT W + BoJiee or W + |oT W +
b b b W+ b b
+ 0,10W |+ 0,25W |+ 0,5W o) + 0,10W |+ 0,25W
I I I + 0,75W In I
oW + |mo W + |mo W + nfmno W + |(mo W +
b b b b b
+ 0,25W |+ 0,50W |+ 0,75W + 0,25W |+ 0,50W
I I I I I
CyTJIVVHKM U 0,03 - 0,10 - 0,15 - 0,20 - 0,02 - 0,04 -
TJIVHEL 0,05 0,15 0,20 0,30 0,03 0,07
MIbLJIEBA THIE
CyTJIMHKM, 0,02 - 0,08 - 0,12 - 0,18 - 0,01 - 0,03 -
TJIMHEL, 0,04 0,12 0,18 0,25 0,02 0,06
MBI BA THIE
cyrnecwu
Cynecu 0,01 - 0,06 - 0,10 - 0,15 - 0,01 - 0,02 -
0,03 0,10 0,15 0,20 0,2 0,05
Ilecok 0,00 - 0,02 - 0,05 - 0,05 - - -
MIEJIEBATHEI U 0,01 0,05 0,10 0,10
MEeJIKMUI
Kpynuootso- |0,01 - 0,03 - 0,05 - 0,07 - 0,01 - 0,02 -
MOUHEIE C 0,02 0,05 0,07 0,10 0,02 0,03
IIBIJIEBATO—
TJIVHMC TEIM
BaroJIHUTE -
JeMm, 6OoJee
30% no wmacce

B Ta6nmu,e B.2 npueeaeHbl pe3ynbtaTbl PaCHETOB, BbIMO/IHEHHbLIX C MCNOJIb3OBaHNEM NpUBEAEHHbIX
I'paq)MKOB No ABYM MYHKTaM NPn pa3/iIndHbIX YCNOBUAX ONA HacbINen 1 BbIEMOK.

Tabnnua B.2
VIcXOonHbIE IaHHEIE OnpenesisieMble BEJIMYMHEL Onpenesenre h = mnH - h 1mna mopor
3 np (¢}
MectTo Bun coopy- |BijaxHOCTB Ilo CHwull Kosdbdomum— VHTeHCUB— I - II xaTeropun IV xaTeropuu,
pacrno- KEHUS, TPYHTOB 2.01.01- ©HTBl 10 HOCTb Jenbra = 20 MM IenpTa = 35 MM
JIOXKEHMSA TPYHTEL Ilokazarens |82, bopmysie B.2|nyuenmsa £
TexyuecTu, |Omera, °C no ra-
I X CyT m n 6muue B.l|no CHuIl |Tpebye-|h , M h, MmH ,|h, M
L 32-01- Mas 3 ] p 3
95, h , TOJIUMHA M
6 OpeHV—
M pyomero
TPyHTa
o pu-—
CYHKY
B.2,
H , M
ap
MockBa BrleMKa Cyxasa 1032 1,10 0,95 (0,03 - 0,7 0,6 0 0,6 0,100
(KanmmuuH) | riry6muHoM 0,1 - 0,25 0,05
Bosee 1 M
CyTJIMHKM/ Crpas 1032 1,10 |0,95 (0,10 - 0,7 1,1 0,45 0,6 0,85]0,29




neuresatere |0,25 - 0,50 0,15
Mokpas 1032 1,10 (0,95 (0,15 - 0,7 1,15 0,50 0,6 1,0 |0,45
0,50 - 0,75 0,20
Hacemb 0,1 - 0,25 [1032 1,10 (1,05 (0,02 - 0,7 0,2 0 0,6 0 0
H>1wM 0,03
CyTIMHKM 0,25 - 0,50(1032 1,10 (1,05 [0,04 - 0,7 0,8 0,22 0,6 0,4 |0
NEIJIEBaTEE 0,07
UensaBMHCK | BeleMka Cyxasa 1783 1,10 |0,95 |0,04 0,7 1,15 0,50 0,6 0,6 0,03
(Ceepm— H>1wMm 0,1 - 0,25 <k >
JIOBCK) CyTJIMHKM Celpas 1783 1,10 |0,95 |0,12 0,7 1,8 1,18 0,6 1,5 10,97
neiesaTee | 0,25 - 0,50 <k>
Mokpas 1783 1,10 (0,95 |0,18 0,7 1,9 1,29 0,6 1,65(1,12
0,5 - 0,75 <k >
Hacemb 0,1 - 0,25 [1783 1,10 (1,05 [0,025 0,7 0,7 0,11 0,6 0 0
H>1wMm <k >
CyTyIVHKM 0,25 - 0,50(1783 1,10 (1,05 [0,055 0,7 1,4 0,92 0,6 0,9 |0,44
npUIeBaThHEe <E>
<*> 3BHaueHMs KO3QOMUMEHTaA M MNPUHATH YCJIOBHO.

OKOHYaTenbHO pelweHMe o TpebyeMoW TOJLMHE 3aWMUTHOTO CNOA ANA KaXAoro obbekTta
NPUHUMAETCA No 6onbliemy M3 ABYX 3HAYEHWUI, NOSYYEHHbIX U3 YCAOBUA HEMpeBbIWEHUA AOMYCTUMOM
BE/IMYMHBI MOPO3HOMO My4YeHUA NOACTUNAOWMX TPYHTOB M MO YCA0BUIO UX MPOYHOCTM, HO HE MeHee
npeaycmoTtpeHHbix CHul 32-01-95.

PacyeT TONLWMHBI 3aLLMTHOrO C/1I0A NO YCN0BUIO 0becneyeHums
Heobxo4MMOM NPOYHOCTU NOACTUIAIOLLETO C/10S

MpuHATaA B HacTosALlee BPemA MeTOAMKA pacyeTa npeacrasneHa B BCH 61-89, TexHuuyeckmx
yKasaHuax n Metogmyecknx pekomeHgaumsx [9 - 11] n B gpyroi TeXHUYECKoN anTtepaType.

Ons npepoTBpalleHMA BO3MOXKHOCTM BO3HWKHOBEHWA B TpyHTe aAedopmaumii, NNACTUYECKUX
CBUrOB CyMMapHble HOpMaTMBHble HanpaxeHusa "O " (0T noesaHol Harpysku, cobcTBEHHOro Beca
rPYHTa M Beca BEpPXHEro CTPOEHWs MyTW) He AOJIKHbl MPEeBbIWaTb KPUTUYECKON ANA AAHHOro rpyHTa

Harpy3Kkm - PKp .

B yKasaHHbIX HOpMaTMBaXx 3HayeHue PKp onpegensetca no popmyne

C
ﬁ‘g£+7h
Po=—",.+ 7h , kna (rc/m2), (B.6)
Ctg(ﬁ'f‘ ¢—E

roe C - yaenbHoe cuennexue, KMa (tc/m2);
() - yron BHYTPEHHEro TPeHWs, pas,;

¥ - yAenbHbll Bec rpyHTa, KH/m3 (1c/m3);
h - paccTosHMe OT OCHOBHOI NAOWAAKM A0 PAaCCMaTPMBAEMOro ropu3oHTa, M.

3HayeHune PKp MOKeT 6bITb onpeaeeHo no npeobpasoBaHHOM - yNpoweHHo dopmyne

p h+b
@ = T, KMa(tc/m2), (B.7)

rae A u b - napameTpbl, 3Ha4YEeHNA KOTOPbIX YCTaHaB/AMBAOTCA NO HOMorpamme (puUcyHok B.4) B
3aBMCMMOCTM OT CABMUIOBbIX XapPaKTEPUCTUK FPYHTa.
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PucyHok B.4. Kpusble 3aBucumocTt napameTtpos A n b
OT MPOYHOCTHbIX XapaKTepPUCTUK rpyHTa (BCH 61-89)

Bo Bcex cay4asx AnA pacyeToB ciedyeT NPMHUMATb MUHMMAZbHO BO3MOMKHbIE MPOYHOCTHbIE
XapaKTePUCTUKM FPYHTOB, COOTBETCTBYIOLME YCNOBUAM UX BECEHHETO OTTaMBaHMA.
BennunHy PKp HeobxoAnMo onpeaenaTe ANA ABYX 3HAUYEHUH r1ybuHbl, Hanpumep, giah=0unh =

1,0 m.
HanpseHue B Tesie 3eMIAHOTO NOJIOTHA YCTaHaB/IMBAETCA CYMMMPOBAHMEM HAMPAMXKEHWUI OT BCeX
AEeNCTBYIOLLINX Harpy3oK (pucyHok B.5).
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HanpsaxeHua oT: 1 - coBCTBEHHOTO BeCa rPyHTa;
2 - BEpXHero CTpoeHuA NyTu;
3, 4 - noe3aHoM Harpyskun gns 4- n 8-oCHbIX BaroHOB

npu cKopocTax asukeHna 120 km/u ( P, =30 1c/ocb);
5, 6 - CyMMapHble HanpAXeHMA Npu 4- 1 8-0CHbIX BaroHax;

7 - NpAMan U3MeHeHUs HecyLwel cCNocOBHOCTU rPYHTa PKp

PucyHok B.5. PacnpegeneHue no rnybuHe cnos

KPUTUUYECKOM Harpysku Kp

Y HOPMaNbHbIX HANPAXEHWI B TPyHTe O,

B npuBegeHHOM npumepe HOPMasibHble HaMpsAXeHus OT noes3ga onpeaenieHbl pacyeTom Mo

nporpamme LUHUWNCa ans 4- n 8-ocHbIX BaroHoB (Npu HarpysKke Ha ocb 30 TC M C y4eTOM pasmellleHns oceit
B 3KMMaxe).

BAnAHWE AUHAMUKM OTPaXKeHO No pekomeHaauum [35], npu ckopocTu aAsuxeHua noesaga 120 Km/u.

3HaYeHUs KPUTUYECKOTO AaB/eHun PKp npeactaBneHbl Ha pucyHKe B.5 npamoit A-B. OHu

npuBeAeHbl Ana cyranHkos markonnactuuroit koHeucteHumn (0,5 <1, <0,75), xapakrepusyembix
cnegyowmmmn nokasatenammu CHull 2.02.01-83:

e=0,75, P, =1,561/m3, ¥ =1,94 1c/m3 (19,4 kH/Mm3);

C, =27c/m2 (20 kMa); Cp = 1,33 1c/m2 (13,3 kMa);

@, =18% @, = 16°.

Mo popmyne B.6

npu h =0, PKp = 0,67 krc/cm2 = 67,0 KklMa

npuh=1m, P =1,137 krc/m2 = 113,65 kMa.

Mo TouKe MepeceyeHMs CyMMapHON KpMBOI HOpManbHbIX Hanpsxenuii 0 = f(h) u npamoii

_ 1
PKp = f'(h) onpepensieTcA MuHWManbHO AOMyCTMMAs (MO YCAOBMAM MPOYHOCTU MOACTUNAIOLLMX



rPYHTOB) TO/LLMHA 3aWMUTHOIO CNOS.

MpumeyaHne. B nabopaTopumn KOHCTPYKUMN 3emnsHoro nonoTtHa LIHWMUCa paspabotaH naker
nporpamm Aaa pacdeta B YNpPYyro-naacTMYecKom MOCTAHOBKE HaMpAMeHHO-A4edOopMUPOBAHHOIO
COCTOAHUA 3eMNAHOr0 NONOTHA U €ro NPOYHOCTH.

B pacuyete npuHATa MoAenb AMHAMWUYECKOro BO3LENCTBMA MOE34HOM Harpysku C yd4eTom
baKTNYeCKoro pacnosioXKeHUA OCEN B IKUMNAXKE, OCEBbIX HArpy30OK, XapaKTEePUCTUK BEPXHEro CTPOEHUsA
nyTM n gp.

Ncnonb3oBaHMe yKa3aHHbIX NPOrpamm B COYETaHUM C MAKeTOM Nporpamm pacyetra BOAHO-
TEenn0BOro peXxunma 3eMAAHOro NOJIOTHA NO3BONAET NPOEKTUPOBATb HACbINU N BbIEMKWU NPU LUMPOKOM
Habope GaKkTopoB BO3AENCTBMA HA COOPYKEHUA B MEPUOL, CTPOUTENBCTBA MU SKCMyaTaLLUN.

MpunoxeHue I
PEKOMEHAALUWW MO PACHETY YCTOMYMBOCTU 3EM/IAHOTO MONIOTHA
ObLwue nonoxeHua

OueHKy 06Lelt yCTOMYMBOCTN 3eMAAHOTO NOOTHA (HacbiNei U OTKOCOB BbIEMOK) peKoMeHAayeTcA
OCYWEeCTBAATL NO NEepBOMYy MNPeAe/NbHOMY COCTOSHUIO - Hecyleir CnocobHocTM (No ycnoBuam
npeaenbHoro paBHoOBECKS).

YCTOMYMBOCTL OTKOCOB AO/IKHA ObiTb MNPOBEPEHA MO BO3MOMHbLIM MNOBEPXHOCTAM CABUra
(KpyrnoumManMHapUYEcKUM WaM No APYrMm, B TOM 4YWUCIEe IOMaHbIM MOBEPXHOCTAM) C HaXoXKAeHWem
Hamnbonee onacHOM NpM3Mbl OBpYLLEHUS, XapaKTePU3yeMOM MUHMMAIbHbIM OTHOLEHMEM 0606LLLEHHbIX
npeaenbHbIX PEAKTUBHBIX CUN COMPOTUBIEHUA K aKTUBHbIM CABUTaOLMM CUTaM.

KpuTepuem ycToMYMBOCTM 3EM/IAHBIX MacCMBOB ABAseTcA cobatoaeHue (ans Havbosnee onacHow
NpY3mMbl 06pyLLIEHUA) HEPABEHCTBA

rae Ve - KO3pODMUMEHT coyYeTaHMss HarpysoK, Y4YUTbIBAIOWMUN YMEHblleHNEe BepPOATHOCTU

0AHOBPEMEHHOrO NOABAEHUA PacyeTHbIX Harpy3oK;
T - pacyeTHoe 3HaYyeHne 0606LLEeHHON aKTUBHOW cABUratoLLLEel CUAbI;

7. - KoaddUUMeHT ycnosuii paboTbl;

Y, - KO3bPUUMEHT HAZEKHOCTU NO HA3HAYEHUIO COOPYKEHUA (KOIDPULMEHT OTBETCTBEHHOCTM

COOpYKEeHUA);
R - pacyeTHOE 3HauyeHMe 0606LLEHHOIN CUIbI NPesEebHOTo CONPOTUBAEHMUSA CABUTY, ONPEeAeNeHHOe

C yyeTom Koa3ppuUMEHTa HAAEHKHOCTM NO rPYHTY V-

PacyeTHble 3HayeHua T v R onpeaenatoTea ¢ yueTom KoadpduumeHTa HafeKHOCTU Mo Harpyske ),

. YueT KoadpPuumeHTa HaAeKHOCTU MO HarpysKe OCYLLECTBAAETCA NMyTEeM YMHOMKEHMA Ha Hero Bcex
AENCTBYIOLLMX CMA (B TOM YMC/ie Beca NPMU3Mbl 0BPYLIEHUA UM ee OTCEKOB).

CeficMUYECKME HArpy3KM cresyeT NpUHUMATb C KOSGOULMEHTOM HAAEKHOCTU NO Harpyske 7,
paBHbIM eguHuue (CHuM 2.06.05-84*, CHuM 2.02.01-83*, CHuMM 2.01.07-85).
3HaueHWs KOIpPULMEHTA ¥, MPUHUMAIOTCA NPU pacyeTe yCTONYMBOCTH OTKOCOB BbicoTON 6onee 3

M ANl BbIEMOK paBHbIM 1,1, a npu pacyeTe ycToMuYMBOCTU Hacbkinew - 1,15 (CHuM 2.01.07-85).



B Tex cayyaAx, Korga CHUXXeHue YCTOﬁHMBOCTM MOXeT I'IpOM3OV1TVI 3@ CYEeT YyMeHblleHunA

AEVCTBYIOWMX CUA, CRIeAyeT NpuHumaTe ¥, =0,9.

3HayeHna KoIPOULMEHTA HAAEKHOCTM MO TPYHTam ), YCTaHAB/IMBAKOTCA B COOTBETCTBUM C

yKasaHuamu CHuMM 2.02.01-83%*, a Takke TOCT 20522.

YyeT KoapodunumeHTa HaAeKHOCTU MO FPYHTAM OCYLLECTBAAETCA NyTEM Ae/IeHUA HOPMATUBHbIX
3HAY€HU’ NPOYHOCTHbIX XapaKTEPUCTUK FPYHTOB (YA4eNbHOro CUEeneHuns, yrna BHYTPEHHEro TpeHun) Ha
BE/IMUYMHY KO3PPUMLUMEHTA HAAEXKHOCTM, YCTaHaB/MBAEMYID B 33aBMCMMOCTM OT WU3MEHYMBOCTM 3ITUX
XapaKTEPUCTUK, YNC/a ONpeseneHnii u 3HayeHMa AOBEPUTENIbHON BEPOATHOCTM, NpUHMMaemoi d = 0,95.

YucneHHble 3HaueHMA KoadpduumeHToB Y, )/fc, 7. npuseaeHsl B Tabanuax .1-T1.3.

Tabnnua .1
Kareropusa mamHUM |[CKOPOCTHBEE U I - 1II ITT Iv
ocoborpys0-—
HaIpsXeHHBIe
BHaueHMVEe TaMMa 1,25 1,20 1,15 1,10
n
Tabnuua .2
CoueTaHmMe HaArpy30K OcHOBHOE Ocoboe CTpoMTeJIbHOTO
(cemcMuka) nepuona
BHauUueHMUEe TaMMa 1,00 0,90 0,95
fc
Tabnunua .3
MeTonmel pacueTa YOOBJIETBOPAKIIME YCJOBUAM YHIPOILIeHHEE
paBHOBeCUA
3HaueHMe TraMmMma 1,00 0,95
c

Mpn nouncke Hanbosiee onacHoM NpPmMaMbl OOpyLLEHUA 33 KPUTEPUIN YCTOMYMBOCTM MOMKET ObITb

NPUHATA 3aBUCMMOCTb O174 OUEHKU K03¢¢VILI,VIEHT3 YCTOVIHMBOCTM Ks B caeaywoulem suae:

> ynj/fc
Ve

K =

N

(r.2)

N =

MonyyeHHble pacyeTomM 3HaYeHUA KO3 PULMEHTA YCTOMUMBOCTU NPU COOTBETCTBYHOLLEM COYETAHUM

ynyfc
Harpy3sok He AO0/1XKHbl npesbiwaTb BEIUYUHDI 6onee yem Ha 10% M ero ymcaeHHoe 3HavyeHue

Ve

JONXHO BbITb He meHee Yem 1,05 <*>,

<*> Mpwn pacyetax HacbIMNel € BbICOKMM YpPpOBHEM ANHaMWNYECKOIo BO3,CI,El71CTBMH (CKOpOCTVI bonee



120 Km/4, 8-OCHbI NOABUMKHOM COCTaB), COOPYXaeMblX M3 MENKMX W NblieBaTbiX MECKOB M cynecein,

Be/INYMHA Ks [0/1KHa bbITb He meHee 1,25.

Ona oueHKN BO34ENCTBUA 3EeM/IETPSCEHUN HAa OOBEKTbI C pacyeTHOM celicMUYHOCTbio 7 1 Bonee
6a1/10B pacyeTbl YCTOMUYMBOCTN OTKOCOB CaeAyeT BbiNoaHATb No ¢opmyne ([.1) c yueTom cermcmmnyeckoi
CUAbl, NPUKNaabiBaeMo K Npu3me o0bpyLueHus (Mnm ee otcekam), onpegensemomn no popmyne

0. =K -G,(r3)

roe KC - KoapduumMeHT celicmmyHOCTM, paBHbii 0,025, 0,05, 0,10 - COOTBETCTBEHHO AN

WHTEHCMBHOCTM PACYETHOro ceMcMmmMYecKkoro Bosaenctemns 7, 8 9 6annos (CHuM I1-7-81*);

G - BEC NpU3Mbl 06pYLLIEHUA (MU ee OTCEKOB) C Y4EeTOM KO3hDULMEHTa HaJeXHOCTU MO Harpyske.

Yron HaknoHa BeKTopa CEMCMUYHOCTM CUAbI K TOPU3OHTY NPUHUMAETCA HanHEeBbIroAHENLLMM ANs
YCTOMUYMBOCTU - 0BbIYHO NapannesibHO NOBEPXHOCTU CMELLLEHUS NPU3MbI (MM ee OTCEKOB).

YCTOMYMBOCTb OTKOCOB MOXHO CUMTaTb 0becneyeHHOM, ecin ycnoBusa, onpegensaemblie Gopmynoi
(r.1), ynosnertBopsAlTCA, B MNPOTUBHOM CAy4Yae MNPUMHUMAETCA pPelleHMe O MepenpoeKTUPOBaHUM
OYepTaHU 3eMIAHOTO MOMOTHA, 06 apMMUPOBaAHUM OTKOCOB, YCTpPOKCTBE 6epmM, KOHTPOAHKETOB U T.A4.
b0 o cTpaTernn BOCCTaHOBEHMA €ro NPU 3eMNETPACEHUN.

Mpu npoeKkTMpoBaHUKM NposepsaeTca 0611as U MecTHas YyCTOMYMBOCTb OTKOCOB 3€M/IAHOTO NOJIOTHA
(8, 43, 18, 44].

MpoBepKka MeCTHOM YCTOMYMBOCTM HEOobXoAMma Mpu FAMHUCTbIX TPYHTaxX, XapaKTepusyembixX

B1aXXHOCTbIO Ha rpaHuULE TEKYYECTU W}J < 0, 4 , @ TaKXKXe Npu NerkoBbIBETPUNBAOLWNXCA CKa/ZIbHbIX TPYHTaX

B BbleéMKaX C Ue/ibl0 BblABNEHNUA BO3MOXHOCTU NOoABJIEHNA NMOBEPXHOCTHbLIX CMJ/IbIBOB HA OTKOCAax U
NMPOrHO3npoBaHNA WUHTEHCUMBHOCTU OCbiNaHMA MNPOAYKTOB BbIBETPUBAHMA C OTKOCOB B nMpouecce
3KCNayaTauun.

Harpysku 1 Bo3geincraus

PacyeTbl 0buwelr yCTOMYMBOCTM 3EMIAHOrO MOJIOTHA, €ro OCHOBaHWA W NOAAEpPrKUBALOLLMX
COOPYKEHUI cieayeT BbIMOAHATL HAa OCHOBHOE COYeTaHWe AEeNCTBYIOLWMNX HArpy30K U BO3AENCTBUS:

Beca 1 faBJeHuA rPyHTOB;

BECa COOPYKEHUM U UX YaCcTeN, B TOM YUCNE BEPXHEFO CTPOEHMSA NYTU, NOAMNOPHbIX CTEH U T.M.;

NOABUMKHOM BPEMEHHOI Harpy3Ku;

rMOPOCTaTUYECKOTrO U FTMAPOANHAMMNYECKOTO BO34ENCTBMA BOAbI HA Yy4aCTKax NOATONIEHUS.

Mpyn 3TOM HeobXO0AMMO YYWUTbIBAaTb COMPOTUBASEMOCTb FPYHTOB CWU/IOBbIM BO3LENCTBUAM U
BO3MOXHOE MW3MEHEHWEe MPOYHOCTHbIX CBOWCTB TPYHTOB (Yron BHYTPEHHEro TPeHWs, yaenbHoe
cuenneHue).

B celicMMyeckux palioHax pacyeTbl ciefyeT BbIMOAHATL HA ocoboe coveTaHWe MOCTOAHHbLIX U
BPEMEHHbIX Harpy3ok, peakLmii 1 ceMCcMMUYECKOro BO3AeNCTBUSA.

Harpyska Ha OCHOBHYO N/IOLLAAKY OT BECA BEPXHErO CTPOoeHUA Nyt [18, 44] npuHMMAEeTCA paBHOM:

17 kMa (1,7 Tc/m2) pna KenesHbIX 40POT IMHWUIA BbICOKOCKOPOCTHbIX, 0COBOrpy30HanpsAKeHHbIX | -
Il KaTeropuis;

15 kMNa (1,5 Tc/m2) ana anunii IV Kateropum.

C yueTom cpefHel WMpUHbI 6annacTHOro CNOSA HAarpy3Ka OT BEPXHErO CTPOEHMA NYTU Ha OAUH MeTp

no A/MHe 3eM/IAHOTO MOJIOTHA COCTaBUT COOTBETCTBEHHO PBC =83 KH (8,3 1c) n 64 KkH (6,4 TC).

BpemeHHaa Harpy3ka Ha OCHOBHYIO N/OLWAAKY OT NMOABWXHOIO COCTaBa NPUHMMAETCA PaBHOW
BO3ENCTBMIO FPY30BbIX BarOHOB, C HAarpy3Kkom Ha ocb 4-ocHoro BaroHa 294 kH (30 Tc).

3HayeHWe BPEMEHHOM Harpy3Ku yCTaHaBNMBAETCA UCXOAA M3 HANPAXKEHMUI HA YPOBHE OCHOBHOWM
nAoWaaKu, onpenensaemblx ANA PacyeTHON eauHULbl NOABUMKHOIO cocTaBa no lpaBunam pacyeTos
BEPXHEr0 CTPOEHUSA KeNe3HOLOPOKHOIo NyTU Ha NPoYHOCTL [18].

Mpn oLEeHKe MPOYHOCTU TPYHTOB HEMOCPeACTBEHHO OCHOBHOM MOWAAKM caesyeT NpUHUMATb



MaKCMMasibHOE 3HaYeHWe HanpsKeHWs, COOTBETCTBYIOLWLEE MNOAPENbCOBOMY ceyeHuto. Mpu oueHKe
obLelt yCTOMUYMBOCTM OTKOCOB HacbINen K yKasaHHOMY 3Ha4YeHMUto cneayeT BBoAUTb KoadodumumeHT 0,85,
YUYMTbIBAIOWMIA HEPABHOMEPHOCTb pacnpesenieHns HanpsKeHWi B NPoOAOoJbHOM W MonepeyHom

HanpasneHusx. Mpy 3TOM Harpy3ka oT noes3ga Ha oAuH MeTp no AnuHe Hacbinu P onpepenserca no

n
dopmyne

B, =0,85P,(, +h),(r.4)

roe lm - ANVHA WNanbl, M;
h6 - BE/INYMHA, YNCNIEHHO paBHas TO/LWMHEe 6aNNaCcTHOro CNoSA NOA LWNaAon, m;

Pp - HanpAXeHWe Ha ypoBHE OCHOBHOM NOWAAKM B NOAPENbCOBOM cedeHmu, KMa (Tc/m2).

Mpu pacyeTe yCTOMYMBOCTU HACbINU BO3LENCTBME HA 3eMISHOE MOJIOTHO BPEMEHHOM Harpysku u
BECA BEPXHEro CTPOEHUS MYTW YYUTbIBAETCA NOCPEACTBOM BBEAEHUA B pacyeT GUKTUBHOIO C/I0A FPYyHTa
BbicoTo h, onpepensemoli no popmyne

5= f;C+Pl'lp
“y (1, +0,50) "

rae ¥ - yAenbHblid BEC rpyHTa B BEPXHEW YacTu Hacbinu, KH/m3 (Tc/m3).
3ntopy HarpyskuM pekomMeHAyeTcA NpUHMMaTb TpaneuenganbHon ¢GopmMbl LMPUHON MOBEpXY,

paBHOM A/IMHE LWNasbl, MOHU3Y - (lLU + /’l6 ).

[na OpMEeHTUPOBOYHBIX PAacYeTOB YCTOMYMBOCTU HAcbINeN Npu BUBPOANHAMUYECKOM BO34ENCTBUMU
Ha rPyHTbI NPOXOAALLMX NOE3408 NOBbLILEHHOrO BeCa U C BbICOKMMMK CKOPOCTAMU MOXKET MCNONb30BaTbCA
meToamka MNUTa, Tectupyemasn B MIC, nnm metogmKka JleHrMnpoTpaHca, pa3paboTaHHas Ha OCHOBaAHUU
Hay4HbIX uccnegosaHmin IMNKTa.

Mo metoanke MUNTa yyeT AMHAMMUYECKOTO COCTOSHMA HACbIMM KaK CUCTEMbI (€AUHOTO LEenoro) B
CTaTMYECKON pacyeTHOW CXeme MPOU3BOAMUTCA WHTErpasbHO C MOMOLLbID €AMHOro Nokasatensa -
WMHTerpanbHOro napametpa - I.

Mpn onpepeneHnn BbICOTbI CbMKTVIBHOFO CcnoAa B pacyeTr BMecCTO ]?1 BBOOAUTCA npuBeaeHHOE

3HayeHMe Harpysku oT noesaa Pnp =P -1 . 3nauenne | npuHumaetca no npunaraemomy rpadmky [18,

44], pucyHok I.1.
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1-cynecs, £, <0; Ky (KoapduumenT ynnotHenns) = 0,97 +1,00;
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K, =0,90 +1,00; 5 - TAXKeNbIN CYTMHOK, 1, £0,50;
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K, =0,90 +1,00; 6 - nbinesatbiit necok, K, = 0,90+1,00

MpumeyaHue. [1ns Hacbinen 13 NblieBaTbIX MECKOB Npu ]‘[H =2,0 + 4,0 m Ha TopdAHbIX ocHoBaHusaX | = 2,0.

PucyHoK I'.1. BeanunHa | ons Hacbinel Ha NPOYHOM OCHOBaHUM

Mo meToguKe JleHrMnpoTpaHca AMHAMUYECKOe COCTOSIHME HacbiMM YYUTbIBAeTCA B pacyeTax YCTOMYMBOCTM MOCPEACTBOM CHUMKEHUSA MPOYHOCTHbIX
XapaKTEePUCTUK FPyHTa.

BubpoanHammnyeckoe BO3AENCTBME U3MEPAETCA aMMIMTYAOM CpedHe4yYacTOTHOM COCTaBAAWEN KonebaHuih. AMNauTyaa KosiebaHua rpyHTOB AB/AeTcA
dYHKLUMEN MHOTUX MepeMeHHbIX, 3HaYeHMe ee CYLLLeCTBEHHO U3MEHSEeTCA Mo rybuHe 1 NpU yaaneHMn oT UCTOYHMKa KonebaHuit,

Mpy NpoBepKe YCTOMUYMBOCTM HACbINMWU ONA KaXKAOro OTCEKa onpefenserca amnautyaa KosiebaHuii A n COOTBETCTBYIOLLME €Ml 3HAYEHUN yraa BHYTPEHHErO

TPEHWA 1 yaenbHOro cuenneHva (@, ., CHMH ). JanbHenwmne pacyeTbl BbIMOJHAOTCA NO 0ObIMHON MeToAMKeE.

[nA yTOUHEHHbIX PacYeTOB YCTOMYMBOCTM M NMPOUYHOCTU 3EMAHONO NOIOTHA NOE3AHasA Harpy3Ka AO1XKHA YYMTbIBATLCA UCXOAA U3 PEeasibHOM PacCTaHOBKM Ocel
B 9KMMaXKe, CTaTUYECKUX U AMHAMUYECKMX HArpy30K OT KONeC Ha PenbCbl, TUMNa BEPXHEro CTPOEHUA U T.4,
CooTBeTCTBYOLWME NaKeTbl NPUKNAAHbIX MPOrpaMm pa3paboTaHbl B nabopaTopum KOHCTPYKLMIA 3eMaaHoro nosotHa AO LLHUNC.

PacyeT ycTOMUMBOCTM OTKOCOB B HECKa/IbHbIX FPYHTaXxX

B pacyeTax Heob6xoaMMO NpoBepATb NONEPEYHUKU C Hanbonee HebNaronpUATHBIMKU ANA YCTOMUMBOCTM ycnoBuAMKM (H6onbluad BbICOTAa OTKOCA, HanuMuue
NoATONAEHUSA, NPOCNONKM cNabbix FPYHTOB U T.A4.).

PacueTHble cxembl ciefyeT NPUMHMMATb C YY4ETOM BO3MOMHbIX GOpPM HapyleHua obuen ycTtomumBocTu. Mpu pacyeTax NPOeKTUPYyembiX Hacbinen, npu
OAHOPOAHOM CTPOEHMU CYLLECTBYHOLIMX MACCMBOB WAM PACMOSIOKEHMM B HUX CA0eB OAM3KOM K TOPMU3OHTA/IbHOMY PEKOMEHAYETCA pacyeT no
KPYrnoLMANHAPUYECKON NOBEPXHOCTU CKO/IbXKEHMUS.

Mpw 3TOM B KauecTBe OCHOBHOM pekomeHayeTca meToanka npod. .M. LaxyHaHua (pucyHok I.2).
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PucyHok I'.2. PacyeT yCTOMYMBOCTU OTKOCOB
B HECKaNbHbIX FPyHTax

BO3MOXHO NpuvMeHeHWe Apyrnx MeToAO0B, M3BECTHbIX MO AUTEPATYPHbIM WUCTOYHMKAM WU
pa3paboTaHHbIX B MPOEKTHbIX OPraHW3auMaX M MPOBEPEHHbIX NPAKTUKOW. K unMcay Takux meTonos
OTHOCUTCA, Hanpumep, metog WHXK. J1.J1. MepKoOBCKOro Mo pacyeTy HacbiNel Ha cnabblx OCHOBaHMAX
(MonbameBbIX rNHAX, UNax), LIMPOKO anpobupoBaHHbIN JIEHIMNPOTPAHCOM.

Mpn HanMumnm B pPacCMaTpPMBAEMOM T[PYHTOBOM MaccMBe (GUKCUMPOBAHHbLIX MOBEPXHOCTEN
ocnabneHuna cnegyeT NPUMEHATb METOAMKY pacyeTa no JIOMaHbIM NMOBEPXHOCTAM CKOMbKeHusA [43, 44].

Mpn pacyeTe YCTOMYMBOCTM OTKOCOB MO KPYrIOUMAMHAPUYECKOM NOBEPXHOCTU obpylieHuA
pekomeHayeTcs ucnonb3osaTb popmyny npod. .M. LLaxyHsHUa

= CoS Q.
N.+cl +T e of S
;(f; l+cll+ lyﬂ)COS(al_Qi)
K= cos¢ , (r.6)
T R I
Z " cos(a, —@,)

roe K - KoagpdpuumeHT ycToMYMBOCTM OTKOCA;

f,Nl - CUna TpeHus;

fi =120, - k03dULMEHT BHYTPEHHErO TPEHMUA [/11 OCHOBAHMA i-r0 OTCEKa;
Cl.ll. - CMna cuenneHus;

C; - yaenbHoe cuenneHue, Na;

ll. - AJIHA NJI0CKOCTM BO3MOXHOIO CMELLEHMA B Npefesax i-ro 0TCeKa;

O, - paBHogelicTByIOWan BCeX cun;

N- - HOpMa/JibHaA COCTaBAAKOWaA CUNa;

1

T;_w - TaHreHuManbHaA COCTaBAAIOLWLANA 7: Hampae/sieHa B CTOPOHY, 0B6PaTHyO HanpaBAEHMIO

BO3MOXHOTO CMellleHMaA 610Ka, yAepKMBaloLLLas OTCEK OT BO3MOXHOIO CMELLLEHUS;

7:-70)1 - TAHFreHumanbHaA COCTaBaAOLWAA T , CTPEMALAACA CABUHYTb OTCEK MO CBOEMY OCHOBAHMUIO.

PacyeT yCTOMYMBOCTM OTKOCOB CKaJIbHbIX BbIEMOK [8]

PacyeT 0bLen YCTOMYMBOCTU CKaJIbHbIX OTKOCOB M CK/JIOHOB HEOOXOAMMO HA4MHaTb C U3YyYeHUs
peLleTKM TPELMHOBATOCTM CKAIbHOrO MaccuBa, C YCTaHOBAEHMA NMOOXKEHNA BO3MOXHbIX MOBEPXHOCTEN
06pyleHns (CKoNbXeHMA), KOTopble ONpPeaenatTCs OPUEHTaLMeN No OTHOLWEHMUIO K NPOEKTUPYEMOMY
OTKOCY NoBepxHoCTel ocnabneHuns (TpewwmHoBaToOCTH, CIOUCTOCTH).

Mpn oueHKe 06LLEN YCTOMYMBOCTU CKaJIbHbIX OTKOCOB PEKOMEHAYETCA pPYKOBOACTBOBATbLCA
pacyeTHbIMM CXeMaMM, NPeacTaBAEHHbIMM Ha puUcyHKe [.3. YcNoBMA NPUMEHEHUA YyKa3aHHbIX CXEM
npueeaeHbl B Tabanue I.4.



1 - KOHTYp NOBEPXHOCTMN OOPYLIEHUA; 2 - TPELLUNHDI,
pacyneHsoLIMe MacCMB BO3MOXKHOIO 06pyLLeHMna Ha 6/10KK;
3 - BbIBETPEAbIN CNoii B cxeme K;

1' - )kenobyaTble NOBEPXHOCTU 06pYLLEHUA

PucyHok I'.3. PacyeTHble cXxembl 06L,el yCTOMYNBOCTH

Tabnuua .4
Pacuer- YCJoBMA NPUMEHEHUA PacueTHBEe NDapamMeTpH
Has
cxeMa
A Hanmume cucTeMbH TpeuuH C HebJjlaronpmuaTHBM |alvda, C  , oun
3ajleraHMeM. YTOJI HaKJIOHa OTKOCa TP TP
IpeBHIIaeT yI'OJI HAKJIOHa TpeuwuH (ajlbpda > raMMa
o ; ansda > anbbda) 0

TP 0



B Hanmmume IOByxX CHUCTEM TpeWMH, OHOHa U3 ansba, C , om
KOTOPEIX MMeeT HeOJIaT'OIpMATHOE 3ajleTaHue TP TP
(mpm »ToM anbda > anbda), a BTOPAsd (mo cmucremMe TpeuwuH,
0 nagammmMx B CTOPOHY
namaeT B ITJiyOb MaccuBa oTKOCa)
B Hanmmume cucTeMsl TpeuMH C HeOJaronpuAaTHBM |ajbda , ansda , C,
3aJieraHMeM. YTOJI HaKJIOHaA OTKOCAa MEeHbIe 1 2
yIJla HakKJIOHa TpeuwuH (ansba > ou ¢émw , C , 1 , C ,
2 TP K M 0 TP
ansdpa < anbda ) ém , Tamma
0 2 TP 0
T Hanmmume IOByxX CHUCTEM TpeWMH, IalallMX B anoda , aiaoda ,
CTOPOHY OTKOCa, NpM 2TOM anbda > ou 1 2
2 Tp2 |C , bu , C ,
Tpl Tpl P2
()% , TaMMma
Tp2 0
I Hanmnume OOJIMTIOHAJIBHOM [IOBEPXHOCTU YTDJIEL HAaKJIOHa OT-—
CKOJIbXeHMsA (obpal3yeMOoy KpPYIIHEMU OEJIbHEIX y4YaCTKOB
OTIEJIbHEIMM TPEelMHAMM, Ppas3JioMaMy M T.I.) |IOBEPXHOCTM CKOJIb-—
XeHUs, IapaMeTpr
IIPOYHOCTM Ha CIOBUT
I10 HMM, TI'aMMa
0
E Hanmumye nNOoNMMUIOHAJIBHOM IIOBEPXHOCTU To xe, 4YTO U B
CKOJIbXEHUS VM HAaKJIOHHHX TpEelMH, cxeMe ]JI, Kpowme
PaCUJIeHARIMX OIOJI3AalUMY CKAJIbHEIM MacCUB |TOI'O, OpMeHTaluusa U
napaMeTpsl NPOYHOCTU
Ha CIOBUI' IIO
HAKJIOHHBIM TpeUMHaM
X Hanmmume OJaTonpuUATHOTO PaCIOJIOXKEHUSA c , ¢Cc, omu , C ,
CUCTeM TpeuMH, B TOM UMCJIe [Najamuel B TP K M
r1y6b MaccuBa 1l , ramma
0 0
3 Hanmupe OJ1aTONPUSATHOTO PAaCIIOJIOXEHUS anbdpa, C , om ,
CUCTEeM TpeUMH, B TOM UYMCJe [I0oJIoTolalaio— TP TP
meM B CTOPOHY CKJIOHa (anibda < dm ) c, omu, C , 1 ,
TP M 0
ramMMa
0
n OTCcyTCTBME BBIIOEPXAaHHEIX CUCTEM TpEeUNH c, ¢ow , C , C ,
K TP M
1l , ramma
0 0
K Hannume BHIBETPEJIOTO CJIOS Ha noBepxHoctu |C, C (c =20C), omn,
OTKOCa M M
ramMMa
0
JI Hammume 1OByX NepecekKaplMxXCsa CUCTEM A, A, A,
TPEeUMH, Hamallx BKPECT IPOCTUPAaHUS 0 1 2
OTKOCa C oOpas3soBaHMEM IOBYTPaHHOI'O yIJla nejabTa , nejabTa ,
(xxejoba) 0 1
neasTa , C , om ,
2 TP TP
TaMMa
0
lprMeuyaHMe . 3HaUueHMS pPaCuUeTHHX napaMeTpoB : aneba - yrona
HaKJIOHa TpeuwMH; aJbda - yT'oJl HaKJIoOHa OTkKoca; aJbda , ajavda -
0 1 2
Y TJIBL HaAKJIOHAa cucTeM TPeluH; C , C cUerlJIeHue II0
Tpl T2
COOTBETCTRYIIOIMM cucTemMaM TpeummH, kH/M2; ou , Ooum - YTJIBL




Tpl P2
BHYTPEHHEI'O TPEeHMS IO COOTBETCTBRYHUMM CUCTeMaM TpemMrH, I'pal.;
1l - ocpenHeHHas OJIOYUHOCTBL [IOPOI B MacCHMBE, M.
0

Kak npaBuno, noBepxHOCTM 06pyLLUEHMA COBNaZatoT C CYLLECTBYIOLMMMN B MacCMBE NOBEPXHOCTAMM
ocnabneHunn, Ho B HEKOTOPbIX YC0BUAX 3TOTO He HabaogaeTcs.

Bce npuBeaeHHble Ha pucyHKe .3 dpopmMbl NOBEPXHOCTEN OOPYLIEHUS MOMKHO O0OBEAWHUTL B
yeTbIpe rpynnbi:

NJ0CKMe NoBepxHocTu (cxembl A, B);

npusmaTUYecKme 1 NoanMroHasibHble noBepxHoctu (cxembl B, T, 4, E);

KPMBOJINHENHbIE U KOMBMHMPOBAHHbIE NOBEPXHOCTHU (cxembl K, 3, U, K);

0b6bemHble }KenobuaTbie MOBEPXHOCTU 0bpyLeHus (cxema /).

MopsaAoK NOCTPOEHUA BO3MOXHbIX MOBEPXHOCTEN 0bpYyLLIEHMA OTKOCOB, METOAMKA YCTaHOB/eHUA
pacyeTHbIX NMapameTpoB, NOCAEA0BaTE/IbHOCTb BbINMOJIHEHUS PAcYeTOB W pacyeTHble popmyabl Ans
onpeaeneHns o0606LLEHHbIX 3HAaYeHWI aKTUBHOW casuralowen cuabl T UM cuAbl NpeaenbHoro
conpoTmBneHns casury R npepacrtaBneHbl B PyKoBOACTBE MO MPOEKTUPOBAHUIO MPOTUBOODOBAsIbHbIX
coopyKeHun [8].

Mocne BbIABNEHUA PeLIETKM TPELIMHOBATOCTU AN paccMmaTpuBaemMoro obbeKkTa BbibMpaeTcs no
pUCYHKy .3 04Ha UAU HECKOJIbKO PacUeTHbIX CxeM. PacueTbl BbINONHAKOTCA NO BCEM BbiBpaHHbIM CXeMaM.

OueHKa YyCTOMYMBOCTM CKaJIbHOrO maccmsa npoussoautca no dopmynam .1, .2 HacToawero
MpunoxeHua.

PeweHne 06 yCTOMYMBOCTM OTKOCOB MNPUHUMAETCA HA OCHOBAHUM aHaNM3a pe3y/bTaToB pacyeTos
Mo BCEM PaCCMOTPEHHbIM CXEMaM - N0 HAUMEHbLUEMY M3 NOYYEHHbIX 3HAYEeHUA.

MpMMepbl pacyeTa yCTOMYMBOCTU HacbinNei BbICOTOM 3 -6 - 12 m

TPYHT: CYTMHOK @, = 24°; Cn =3,17¢c/m2; Y, =1,651C/M3
®,=21,8% C, =2,071c/m2; y =2,017c/m3

WNameHeHne kosdpduuyrerta yctonum- MutumanbHbie 3HauyeHns KoaddurumeHTa yeToMuMBOCTY Hackineli BuICOTOM
BOCTM O BbICOTE ANS HAcLIinn H = 12 m 3—6—12 M Npu 3an0XeHun OTKOCOB
a) 6) no 6 — 1,5; Huxe — 1,75 B) no 6 M — 1,75; Huxe — 2,0
K K
L
4 A
1,71 1,71
= s
816 5
2 ) 815
s
< 1,57 Z15 7
514 2 4 £14
(SR
> S, ot
1,3 g = ]
o i 5 43
I92 . el 6 5 24
5" - H 3"
591 \J | ]
81' S R /e -gm 31,1
¥ 10 ———t > ¥ 10 ——t s ¥ 1,0' — e
0 3 6 12 hmm 0 12H,m 0 3 6 12 H, m
PaccTosiHve OT BpoBKY MO BepTUKANU BhicoTa Hackinu BuicoTa Hacbinun
MosAcHeHUA K rpadpuKkam
[Nosuuum VicxXxonHBEIE OAHHEIE PesyneTaTH
pUCyHKa pacueTa




Beico-| Harpyska oT noeszna |Cko- Harpy- |MHTer- |Bricora |[Kosddm- |Homep |MuHM-
Ta POCTBb |3Ka OT |pPajibHHMY | DUKTUB- | ULMEHT Kpu- |[mMajb-—
HAaCHI- | Ha B nom- |(Pn noes- |Bepx— [mnapa- HOTO HaIex- |BoOu HOe
nu, OCb, peinb-— (bop-|ma, V, |HerO mMeTp I [cmosa HOCTU 3HAa-
H, M |Tc/ock|coBomMm MyJa |xm/d4 crpo- | (puc. TpyHTa, |10 Ha- ue-—
ceue-— r.4), eHUA r.1l) h, ™ Tpy3kKe, HUE,
Hum P, |Tc/M P, (bopmy - | ramMma K
o) BC Jga I'.5) £ yCcT
TC/M2 TC/M
a - 12 30 7,4 20,4 |0 8,3 1 4,4 1,15 1 1,23
OTKOCH |12 30 7,4 20,4 |0 8,3 1 4,4 1 1’ 1,27
no 6 m, |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
HUKE 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
6 - 3 30 7,4 20,4 |0 8,3 1 4,4 1,15 4 1,70
OTKOCHl |6 30 7,4 20,4 |0 8,3 1 4,4 1,15 4 1,45
oo 6 m, |12 30 7,4 20,4 |0 8,3 1 4,4 1,15 4 1,23
1:1,5, 3 30 7,4 20,4 |0 8,3 1,2 5,0 1,15 5 1,61
HIKE 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
OTKOCEHL |6 30 7,4 20,4 |0 8,3 1 4,4 1,15 7 1,53
o 6 m, |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 5,0 1,15 8 1,66
HUKE 6 30 7,4 20,4 |0 8,3 1,4 5,7 1,15 8 1,43
1:2 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
IIpyMedaHMe. YBeJIMUEHMEe Harpys3KM Ha 3eMJISHOE IIOJIOTHO 3a cdYeT
NOBBIIEHMSA CKOPOCTM IOBMWXEHMA [NOe3I0B IMNPMHATO HAa OCHOBAaHMM aHalms3a
onyBIMKOBaHHEIX MaTepuasio [18].
MpunoxeHue [
XAPAKTEPUCTUKM BOJIOTHbIX OT/IOXKEHUIA
PasHOBMIHOCTDH Kozddm- |Crenenr |CoONpPOTUBIISAEMOCTH CxrMaeMOCThb Twrel
LMEeHT pasjo- COBUT'Y IO KPBLJIb— 6oJoT,
[IopMUcC— |XeHUA uaTrke C , Mlla CJIOXEH—
HauMMeHO- |OpuponHas |TOoCTH, R, % ycIi MonyJsbe nmedpop- |[MonyJe ocanmku HBIX
BaHUE BJIQXHOCTB e Maumy IIpu 1 ’ MM/M npn TOJIBKO
TPyHTa B IOOJIAX B IIpU— nocrie Harpyske P, P ,]I[aHHOIZ
€ OVHWLIEL POIOHOM |yIJIOT— MIla Harpyske P, MIla|pas3Ho-
3ajie— HeHMAa BUIOHO—
I'aHUM non Ha-— CTBIO
TPy 3KOM 0,05 0,10 0,05 0,10
P =0,05
MIla
1 2 3 4 5 6 7 8 9 10 11
OcymeHHBN1 | < 3 < 5 < 25 > 0,42 |> 0,172 > 0,25 |> 0,33]|< 200 < 300 I
(mm 25 - 40 |> 0,030(> 0,105 (< 100) | (< 200)
YIJIOTHEH— > 40 > 0,019|> 0,078




OMNPEOENEHNA OCALKWN HACBINEA HA BONIOTAX <*>

<*> B nabopatopum KOHCTPYKUMi 3emnsaHoro nonotHa AO LLHUNC paspaboTaHa nporpamma ans

M2BM pacuyeTa ocaKkM Hacbinei Ha cnabblx OCHOBAHMUSAX.
M3n03KeHHan HUXKe MeTOAMKA NO3BONAET NPOBECTU NPUBIMKEHHbIN pacyeT.

OcaAKy HacbinM S N060M BbLICOTbI 3@ CYET CXKaTUA Pa3HOPOAHbIX CnoeB Top¢a B OCHOBaHUMU

NPUBANKEHHO MOXKHO ONpeaenunTb no popmyne

S=>"H,1,E1

HEIN )
MasioByax— |3 - 6 5-28 < 25 0,049 -|0,250 - I
HEBIN 0,022 0,090
25 - 40 |0,030 -|{0,125 - 0,25 - |0,33 -]200 - 300 - I
0,016 0,056 0,15 0,23 350 420
> 40 0,008 -]0,036 - (100 - | (200 - [II
0,026 0,073 250) 370)
Cpenuen 6 - 9 8 - 14 |< 25 0,026 -|0,136 - I
BJIAXHOCTM 0,016 0,066
25 - 40 |0,017 -{0,060 - 0,15 - |0,23 -|350 - 420 - II
0,011 0,035 0,11 0,19 450 530
> 40 0,005 -]0,036 - (250 - | (370 -
0,013 0,021 400) 500)
OueHb 9 - 12 14 - 20|< 25 0,016 -|0,087 - I
BJIQXHEBINA 0,011 0,046
25 - 40 |0,010 -{0,042 - 0,11 - |0,19 -|450 - 530 - II
0,006 0,028 0,90 0,17 550 600
> 40 0,005 -|0,021 - (400 - | (500 -
0,003 0,015 470) 550)
M36BeITOYHO [> 12 > 20 < 25 0,011 -|0,062 - IT
BJIAXHEBIA 25 - 40 0,005 0,020
- - 0,090 -|0,17 -|550 - 600 - IIT
0,085 0,15 600 650
- - (470 - [ (550 -
490) 570)
Canpo-
neJsb:
majiopyiax— (< 0,5 < 0,02 I
HEII, | —-———=
< 20
BJIAXKHBIN 0,5 - 5,5 0,02 - II
————————— 0,05
2 10
CUJIBHO— > 5,5 > 0,005 IIT
BJIQXHBIL | ————-—
> 10
IprMeuanms. 1. B rTpade 2 - B UMCIMTEJe yKa3aHHE BJIQ&XHOCTU
OpraHO-MMHEPAaJIbHHX calporejey, B 3HaMeHaTeJle - OpPTraHUYEeCKUX
canpornesnen.
2. B ckoBkax - B rpadax 9 m 10 maHEl cpenHMe SBHadeHMUs MOLyJel
ocanku, 6e3 CKOOOK - MaKCMMAaJlbHEE .
MpunnoxkeHue E
METOONKA




roe Hl- - MOLLHOCTb cnodA Topda, M;
ll. - MOAY/Nb OCafAKMW 3TOrO CN0A, CM/M;

3HaYeHus ll- yCTaHaBAMBaloTcA no popmyne
[.=A +B In(10Pa, +C)), (E.2)

roe A,-, B,., Cl. - KO3PPULMEHTDI, yCTaHABAMBaEMble MO Npuaaraemomn Tabaumue 8 3aBUCUMOCTHU OT

Havya/sbHOro KoadpduumeHTa NOpucTocTn €, (ero 3HavyeHuMa moryT 6biTb NPUHATHI No Tabauue E.1
MpunoxeHus E);

O, - Ko3DOULMEHT, ycTaHaBAMBaeMbIi MO rpaduKy Ha pucyHke E.1 B 3aBucumoctn ot Z; u d, ;
Zl. - ry6uHa OT NOAOLWBbI HACLINK (C y4eTOM FYy6UHbI BbITOP$OBLIBAHMA) A0 CEpeanHbl CO0A Hl.;

aH - TOPU30OHTa/ZIbHaA NpPoOeKLnA OTKOCa,;

P - Harpy3Ka OT Hacbinu Ha TopdsHOE OCHOBaHME C yYEeTOM B3BelIMBaHMA B 0OBOAHEHHOW YacTu
Hacbinu, MMMa.

Tabnuua E.1

3HauyeHus KoapduumeHTos A, B, C B 3aBMCcMMOCTH

OT HayabHOro KoapduLMeHTa NOPUCTOCTU €,
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a - ANA O4HONYTHOM HacbINu; 6 - ANA ABYXNYTHOM HaCbINK

PucyHok E.1. 3HayeHuA KosadpPpuumneHTa (& B OCHOBAHMUM HACbINKU

B 3aBMcMMoCTM OTZ 1 4

Yncnennbie sHavenmns In(l OO!IP+ Cl.) MoryT 6bITb onpeaeneHsbl No rpaduKky Ha pucyHke E.2 no npeaBapuTeNbHO YCTaHOBAEHHBIM 3HaveHuam &, P, CI. .
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PucyHoK E.2. TpaduK 3HaueHu 1n(10a’l.P+ Cl)

Homorpammbl
ONA onpeaeneHns ocagok *KenesHo40POXKHbIX Hackinen Ha 6oaoTax
| TMNa npw pasnnyHom rnybumHe 6onotad-3,5-3-2,5m
(no BepTnKanun a- 6 - B - r) 1 pasHoi NNOTHOCTM Topda
(no ropusoHTanu)
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1 - rnybuHa 601073, h, M; 2 - BbiCOTa HacbinNKu Hag, yposHem 60n0Ta - H, M; 3 - MU30IMHUN 0CaflOK, CM

(MCKOMas BenMuMHa OnpeaenaeTca Toukol nepecedenna Hu /), 4 - ray6uHa soitopdosbiBaHms - 7, m.

MpunoxerHune XK
METOAMKA UCMNbITAHMA HACBINEA HA BOJIOTAX

1. Hacbinn nHAMBMAYaNbHOIO NPOEKTUPOBAHUSA, BO3BeAEHHbIE HAa 60N10Tax c coxpaHeHuem Topda
B OCHOBaHMW, cnenyeT UCMbITbIBaTb Ha YCTOMYMBOCTb K BO3AENCTBMIO CTaTUYECKOW U AMHAMMUYECKOM
HarpysKu, SKBMBAJIEHTHOMN MAK BosblLeR, Yem 3anNNaHUPOBAHHAA 415 MOCTOSAHHOM 3KCNAyaTaunuu.

MUcnbiTaHWe HeobxoaMmo NPOBOAUTL MPU HENPOMEP3LUNX OCHOBAHWKN U FPYHTE Tesla HacbInu.

2. VicnbITaHMIO CTAaTUYECKOM Harpy3Kon noasepratoT HACbINKU, €CAN OHMU:

3aMpPOEKTUPOBaHbl M3 pacyeTa Ha YacTUYHOE OT)KaTve DOMIOTHbIX FPYHTOB M3 OCHOBAHWA MM Ha
NoJIHOE MX Bbl4aB/IMBaHWE B C/ly4ae, eC/IU NONHOIO OTHATMA HE NPOU3OLLNO;

npu nonepeyHom yKaoHe gHa 6onota Kpyye 1:10 gna 6onoT | TMna, 1:15 ana 6on07 Il TNa 1 1:20
ans 6onor Il Tmna;

B APYrMx cAyvyanax WHAMBUAYANbHOTO MPOEKTUPOBAHUA, Koraa AAs MNOBbIWEHUA YCTOMUYMBOCTU
OCHOBaHMA MPUMEHEHbI T€ UAU UHble KOHCTPYKTUBHbIE pelleHMA HeAoCTaTOYHO anpobupoBaHHbIe U
NA0X0 NoAAatoLLIMecA pacyeTy.

3. MocnepoBaTeNIbHOCTb CTaTUUYECKUX UCMbITaHUIA CBOAMTCA K cneaylollemMmy. Ha ncnbiTbiBaeMbixX
y4acTKax HacbiNW ycTaHaB/AMBAIOT ABa UaK 6onee 4-, 6- UAKN 8-OCHbIX MOJIHOTPY3HbIX BaroHa Ha CPOK He
MeHee YeM TPOE CYTOK.

B nepuog vcnbiTaHU BeayTcA eKeAHEBHblE MHCTPYMEHTA/bHble HabnoaeHMA 3a ocagkamu m
apyrumum gebopmaumsamm HacbiNnuU U OCHOBAHMUSA.

Echn gedopmaumm HacbiNM HOCAT 3aTyxaloWMIA XapaKTep, CTaTUYECKME WCMbITaHWUA cYUTaKoTCA
3aBepLUEeHHbIMW.

MpW UCNbITAaHUAX HACbINKU CeayeT BECTU XKYPHAJI, B KOTOPOM NPUBOAMUTCS XapaKTePUCTMKA yYacTKa,
KOHCTPYKLMWU HaCbINK, TUN U BEAUYMHA HarpysKu, pesynbTaTbl UCMbITAHUN, BKAOYAA BEMYMHY OCAZKM
HacbINK, NepemMeLL,eHN OCHOBAHUA U T.1.

4. WcnblTaHUMIO  AMHAMUYECKOW Harpyskon cnepyetr nogBepraTb  Hacbinu, Mmerolme
KOHCTPYKTUBHblE OCOHBEHHOCTM, MPU KOTOPbIX HEOHXOAMMO CYMTATbCA C BO3SMOMKHOCTbIO MOBbILIEHHbIX
Aedpopmaumii (Hebonbllas MOLWHOCTb HACbINX UAM NOBbILEHHAA MOLLHOCTbL Topda noa Hell) ocHoBaHMUA
BCNeACTBME Mepesaym Ha Hero AMHAMMUYECKMX HarpysoK, COMOCTaBUMbIX MO BE/IMYMHE C HArpysKon oT
BeCa Camolii HacbInu.

Bonpoc 0 HeoH6XoAMMOCTU UCMbITAaHMA HACbINM AMHAMMUYECKON HAarpy3Kom peLlaeTcs B NPOEKTe.

NcnbiTaHne  AMHAMMYECKOM  Harpyskom  OO/IKHO  COCTOATb M3 HECKOJIbKMX  LMKIOB
nocsiefloBaTe/ibHbIX 3a€3/10B UCMbITaTE/IbHOMO Noe3aa ¢ NocTeneHHO BO3PacTatoWUMM CKOPOCTAMMU.

Mocne Ka)KAoOro UWMKNA 3ae340B B 3aBUCMMOCTM OT BE/MYMHbI OCAZKM W COCTOAHUA NyTH
onpeaenseTca NopAA0K NPOAO/IKEHMA UCMbITAaHUNA.

B npouecce ucnbiTaHUM NO MapKam creLmanbHOM KOHCTPYKLMK BeayTcs HabaoaeHus 3a ynpyrumm
M OCTAaTOYHbIMW OCaZlKaMW OCHOBaHUSA HaCbIMMK.

O pesynbTaTax UCMbITAHWIN COCTABASETCA aKT, B KOTOPOM OTMEeYaeTcs NPUrogHOCTb Hacbinu AN
HOPMaNbHOW 3KcnyaTauuu.

HacbiNnb MOMHO CYMTaTb NPUrOAHON AN HOPMaNbHOWM 3KCNAyaTauuu, ecan He HabnwopgaroTcA
MEeCTHbIe NPOCaZKMN U NEePEKOCHI MyTH, a yNpyrne ocagku n apyrue aedopmanmm HacbiNnu U OCHOBaHUA He
NpPeBbIWatoT BE/INYMH, YCTAaHOBEHHbIX B NMPOEKTE.



MpunoxkeHune 3

OMPEAENEHUE PASMEPA KAMHA /1A 3ALLNTLI OTKOCA
OT PASMbIBA TEKYLLMM MOTOKOM

OnpefeneHune pacyeTHOro AMamMeTpa KaMHs Kak wapa dK , Tpebyemoro Ana yKkpenneHusa oTKoca oT
pa3mbliBa TEKYLLMM BOLOTOKOM, PEKOMEHAYETCA NPOM3BOAMUTL NO popmye

2
d, = d

; P ,(3.1)
A2~2g( k ”}cosa

P

rae A - KoaGOUUMEHT, YyYNTbIBAIOLWMI YCTOMYMBOCTb KAMHA Ha OTKOCE, PEKOMEHAYETCA NPUHUMATb

A =1 Ha yyacTKax KpyTbix MOBOPOTOB pyc/a pekn (R <300 m) n A = 1,15 BO BCeX OCTa/IbHbIX Y4aCTKax;
g - YyCKOopeHue cBob604HOTO NaaeHuUs;

Pi, P,, - COOTBETCTBEHHO MNIOTHOCTb KAMHA M BOAbI;
O/ - yro/l HaK/I0Ha NOBEPXHOCTN OTKOCA BepMbl K TOPU3OHTY;
Vp - pacyeTHan CKOPOCTb TeYeHMA BOAOTOKA. MpU NPOEKTUPOBAHUM 3AWMUTHbLIX KOHCTPYKLMIA B

Ka4vecTtee pacquHoﬁ CKOpOCTH cneayeT NnpuHMMaTb CPeHIKOKO CKOPOCTb NOTOKA HAa BEPTUKA/INY NO40LWBbI
OTKOCa B pacCmaTpmnBaemom CTBOpeE.

MpunoxeHne U

BE/IMYMHA YLIMPEHHOWM 3ALLMTHOM NPU3Mbl Al MPU 3ALLMTE OTKOCA
OT PA3MBbIBA C UCNOJIb30BAHMEM HECOPTUPOBAHHOW FOPHOW MACCbI
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H - BbicOTa YKpPEeNIAemMoro OTKkoCa; m - 3a/loXKeHne yKpenaaemoro oTkoca
d =1,0m---d_=05m

MpunoxeHue K
APMWPYIOLLWE MATEPUAJIbI

B KauyecTBe apmMUpYyOLWUX MaTepuanoB B apMOFPYHTOBbIX KOHCTPYKUMAX B MUPOBOW MNpPaKTUKe
NCMONb3YIOT: METaNN, }KeNe30b6eToH, Fre0TEKCTU/Ib, A TAKMKE Pa3/INYHble KOMOUHNPOBAHHbIE KOHCTPYKLMU.

B nocnepHee Bpems B KayecTBe apMMPYHOLLMX MOJIOTHULL, BCE Yalle NPUMEHAIOT re0TeKCTU/bHbIE
maTepuansol.

O6bwuit nepeyeHb HOMEHKAATYPbl FEOTEKCTU/IbHBIX MATepuanoB BKAtoYaeT 6onee 200 mapok,
BbIMYCKAaeMbIX B CTpaHe U1 3a pybexkom [4, 7].

[eOTeKCTUNbHbIE  MaTepuanbl  M3roTaBAMBalOT U3 HedTM  (NonMamuabl,  NoAnMadupbl,
NOJIMNPONUAEHDI), KpeEMHE3eMa (CTEK/IOBOJ/IOKHO), APEBECHOM NMybMbl (BUCKO3a, aLeTaT). BbinycKaloT ux
B BMAE MONOTHMLL (TKAHbIX, HETKAHbIX, CETYaTbIX).

Mpn NpMMEHEeHUM B KayecTBe apPMMUPYHOLLMX 3/1IEMEHTOB reOTEKCTUIA NpennoYTeHne oTaaerca
maTepuanam, 061a[aloWMM  BbICOKMMM MPOYHOCTBIO Ha pacTAXeHue W mogynem aedopmaumm
(HeboNbWIMM yANMHEHMEM NPU PA3PbIBE), YCTONUYMBLIMU NPU BO3AENCTBUM TeMnepaTyPHbIX KoebaHui,
MWHEePaNbHbIX KUCNOT, LLLENOYHbIX Cpes, 3aCONeHHOCTH, BAArn U CONTHEYHOW pagmaumu.

B T1abnuue K.1 npuBeaeHbl XapaKTEPUCTUKM HEKOTOPbIX BbIMyCKaeMbIX B Hallel CcTpaHe
reoTeKCTUIbHbIX MaTepManos.

Tabnunua K.1
HamMeHOoBaHMe MaTepuasa Ycunue Toquy— | Yojn-— MlnpnHa
paspriBa, |[Ha, MM|HeHUe pyJiOHa,
kH/M npu M
(xkT/M) paspei—-
BEe, %
ODOPHUT (CHUHTETUUECKUNM HeTKaHe |5 - 12 4 - 5 (70 - 1,5 -
MaTepuralsl pas3yIMUYHBIX MapokK, (500 - 140 2,5
TY 21-29-81) 1200)
Apmomop-1 (oTxonel CMHTeTHuueckux |4 - 7 4 60 - 70|1,6
BOJIOKOH M BOCCTAHOBJIEHHOM (400 -
mepCcTy, NPONMTaHHEIE BOIHOM 700)
OVCIIEPCHEN PE3MHBL)
CIIAII-Kema (CTekJIOIJIACTUK Ha 63 - 73 1 4 - 5 1
OCHOBE CTEKJIOCeTKMH, (6300 -
TY 6-11-217-76) <*> 7300)
PoBuHTOBas TkKaHb TY 6-48-43-90 |80 1 3 -4 1
Mapku Tp-07 (8000)
Crexjionyactuk PCT-JI (Ha ocHoBe |80 1 5 -6 1
CTEKJIOCETKM BS3aJIbHO-INIPOUMBHOM (8000)
BJIEKTPOU3OJIALUMOHHON MapKM
BI7-04, TY 6-11-286-73) <**>
Crexyiortactuk HC-120-TC (Ha 30 - 40 0,5 2 - 4 1
OCHOBE CTEKJIOCETKM U3 (3000 -
HEeKPYYEHBIX CTEKJIOHUTEN) 4000)
CrexJjioBoJjiokHO HIIC-290-0 38 1 - 1
(HeKpydeHEIe HUTU C KPYIHBMM (3800)
d4eyKaMM, [IPONMTAHHEE JIATEKCOM)




<*> TIpPONIMUTOUHEI COCTaB: JIaK BakemuroBe - 100 B.UY.;
xjopnapabua (TY 6-01-568-76) - 10 B.u.; broTopeareHTOKCOJb
(TY 38.103.429-83) - 40 B.u.

<**> TIOKPHITME JlaTeKCOM Mapku BXBI-A.

M3 Tabauubl BMAHO, 4TO TpeboBaHUSAM apPMMPOBAHMA T[PYHTOB B HaMboOnblUel CcTeneHu
YA0BNETBOPSIOT CTEKNOTKAHU U CTEKIOCETKM, MOKPbITbIE PA3/IMYHbIMM 3aLLUTHBIMM MAEHKAMM, CMOaMM
M Nakamu (Tak Ha3blBaeMble CTEKNOMNAACTUKM).

CTeKNoNMacTUKM UMEIOT Ceaytolwme NpenmyLLecTBa:

BbICOKYO NPOYHOCTb Ha Pa3pbIB;

He3HaYUTeNIbHOE OTHOCUTE/IbHOE YA/IMHEHMWE (BbICOKMI Moaynb Aedopmaunm), 4TO NO3BOAET UM
BKNOYATbCA B PabOTY NPAKTUYECKN OLHOBPEMEHHO C FPYHTOM;

YCTOMUMBbI K aTMOCPEPHbIM U APYTMM BHELIHUM BO34ENCTBUAM (NPU MOKPbITUM UX 3aLLUUTHBIMM
NAeHKaMK, aKaMM U CMOSIaMKN COOTBETCTBYHOLLLENO COCTaBA);

CPaBHUTE/IbHO HEBbICOKYH CTOMMOCTb.

Mpu cTpouTeNbCTBE KENE3HbIX AOPOr re0TEKCTUNbHbIE MaTepuasibl LeNecoobpasHo NPUMEHATb B
cnefyoLwWwmx cnyyasnx.

Tabanuya K.2

Chepa npmMeHEeHUS PexoMeHIyeMB MaTepual
1. Ona ycuneHusa pabodel BOHH JOPHUT MM CTEKJIOTKaHU U
3eMJISHOTO MOJIOTHA (B OCHOBAaHMU CTEeKJIONJIACTUKM (BO3MOXHEL B
OaJlJIaCTHOM MNPU3MBl MM 3alUTHOT'O KOMOMHAaLMM)
cJi04)
2. [71a TOBHIIEHUs Hecylen CTEKJIOTKaHM M CTEeKJIONJAaCTUKM B
CIIOCOBOHOCTM CJIaBbBlX OCHOBAHUM KOMOMHaUUM C HOOPHMUTOM

(mpencraBJyieHHEIX TopbaMmu, wmIaMu,
camnponesysaMm 1 IOp.)

3. [Ipu COOPYXeHUM HACHIIEN U3 JopHUT
HEKOHIMUMOHHEX TPYHTOB (TBepImo-—
Mep3Jibtle IIeCKM, [IepeyBJIaXHEeHHHE
TJIMHMUCTHIE TPYHTE IJIS CO3LOaHMUS
3aMKHY TEIX oboJjiouek B OTKOCHEIX

30HAaXx)
4. Nna co3pmaHuMA HaCHINEM C CTEKJIOTKaHM M CTEeKJIONJAaCTUKM B
IIOBBILIEHHOM KPYTM3HOM OTKOCOB (B KOMOMHaUMM C IOOPHUTOM

CJIOXHBIX MHXEHEPHO-I'€0JIOTUYECKUX U
CTECHEHHBIX YCJIOBUAX)

5. 3BammTa OTKOCOB BE&MJISHEIX 3aaHKepHasa CTEeKJIOCeTKa B

COOPYXEHUM OT DPO3UMU KOMOMHAaLUMM C [IOCEBOM TpaB II0
PaCTUTEJIbLHOMY CJIOK

6. B KOHCTPYKLUMAX 3allMTH OTKOCOB |JOPHUT - B KadeCTBe aHTUQUIILT—

IIOOTOIIJIAEMBIX HaCHIIEeM OT PasMEIBOB Pra nom mjmTamMm un KaMeHHOM

Ha BOIOeMax M BOINOTOKAax HaOPOCKOM; CTEeKJIOTKAaHU U

CTEKJIOMJIACTUKM IJIS aPpMUPOBaHUSA
OTKOCOB HACHIIEN, yCTpauBaeMBIX
BIOOJIb BOIOTOKOB IIPU YCJIOBUMU
3alUTH OTKOCOB OOJIeTYeHHBEIMU
XeJjie300eTOHHBIMY IIJIMTaMM

7. B mpeHaxax B kauecTBe OQuibTpa-|LOpPHUT

LMOHHOM 3allUMTH KPYHIHOOOJOMOUHOT'O
3aloJIHUTEJNA U TpyDO OT KOJbMaTaluu




MpunoxerHue N1

XAPAKTEPUCTUKA NOJIUMEPHbIX TPYB U TPYBO®UNBTPOB [32]

[IpeiCKypPaHT, HaMMeHOBaHME U3NeJIUN [Mosuuua |Iuamerp |EguHmua
TPpyOEl, |M3Mepe-—
MM HUSA
1. IpenickypaHT 05-03-32 Ha wsmenusa us 1000 M
IJIacTMacc:
a) TpyOu IOpeHaxHHEe TodpupoBaHHEIEe M3 |8-0128 90
nonusTUieHa (IIBI) (TY 6-19-224-83) 8-0219 110
8-0220 125
0) TpyOH M3 noaMBMHMIXJIOpMIA (IIBX) 116
2. Vpneunckur xomOmHaT "Ilporpecc":
a) TpyOB BUTEHE M3 NOJIMBUHUIIXIIOPUIA 100 M
(TY 21 YCCP-72-172) 150 "
©) TpydbodmneTp M3 I[IBX, ONBUJIECHHBIM 100 "
SaAMMTHEM QUIIBTPOM M3 I[IOJIMDTUIIEHA
3. MperckypaHT 06-14-01. TpyBodbmnbTp 3-079 150 "
"3 KepaM3uToteToHa (JIMaHO30BCKUM
3aBOI)
4. TpybGodmnbTp M3 KepaM3uUToOeTOHa 125 0,5 M
(pxCcrepuMMeHTaNIbHEIY 3aBoxn BHUMXT MIIC)
5. MybTa M3 noamMaTUIIeHa - 1 mT

MpunoxkeHne M

CXEMATUYECKAA KAPTA KIMMATUYECKOIO PAMOHUPOBAHUA TEPPUTOPUN
ONA CTPOUTE/IBCTBA (CHwnMM 2.01.01-82)

0O603HauyeHun:

FpaHMubIKﬂMMaTMHECKMXﬂOApaﬁOHO&

HHHIHHH ceBepHaa CTPOUTENbHO-K/IMMATUYECKAA 30HA

XapaKTepPUCTUKU KNMMATUYECKUX PaliOHOB

Kmmma- | KnmMa- |CpenHe- CpenHe- CpenHeronoroe [ BosmMoxHasa Xapakre-
THUYec- |Tuyec- |MecAadHada t MecAadHasa t KOJIMYECTBO MCIapAeMOCThb |pPUCTUKA
Kue Kue BO3OyxXa B BO3OyxXa B ocangkoB, MM |C IIOBEPXHO-— nompaMoHa
pPamoHsl |nom-— aueape, °C unse, °C CTU CylWM, MM
PaMOHEBL

1 2 3 4 5 6 7

I IA Or -32 m Huxe|Or 4 mo 19 |184 - 705 200 - 300 BeuHnasd
Mep3J0Ta




IB "o-28 " "™ o0 "™ 13 To xe
IB " =14 pmo -28|"™ 12 " 21 |485 - 697 300 - 500 CypOBEIZ
—————————————————————————— KJIMMaT,
360 - 410 <*>|600 - 700 <*>|m3BBITOUHOE
YBJIaXHEeH e
ir Or -14 mo -28|0T 0 mo 14 BeuHnasd
Mep3JIoTa
In "o -14 " =32 |"™ 10 " 20 |478 - 688 300 - 400 CypOBEHIM
KJIMMAT,
N3OBITOUHOE
YBJIaXHEeH e
1T IIA Or -4 mo -14 [Or 8 mo 12 |589 - 675 200 - 400 CypPOBHI
KJIMMAaT,
N3OEITOUYHOE
yBJIaXHEHUE
IIB " -3 " =15 " 12 " 21 [678 - 856 300 - 500 VBOEITOUHOE
yBJIaXHEHUE
IIB "o-4 " -14 " 12 " 21 (609 - 798 300 - 600 To xe
I1T " -5 " -14 "1z " 21
111 IIIA Or -14 mo -20|0T 21 mo 251195 - 432 500 - 800 3aCcyusImMBLII
IIIB " -5 " +2 "o21 " 25 KJIMMaT
IIIB " -5 " =14 |™ 21 " 25403 - 629 500 - 800
v IVA Or -10 mo +2 |OT 26 mu 127 - 437 1000 - 1400 3aCcyuImMBLIM
BEIIIE KJIMMAaT
IVB " +2 " 46 " 22 pmo 28 CyOTponmukm
IVB " 0" +2 " 25" 28 "
IvrT " =15 " 0 "o 25 "™ 28[151 - 249 800 - 1000 3aCyUImBEIM
KJIMMAaT
<*> BHaueHMs XapaKTEPU3YT KJIMMAT BOIM3U HenuHOoTpala u
KaparaHze, KOTOPHE IO YCJIOBUSAM IOOPOXHOTO CTPOUTENILCTRBA
LeJjecoobpasHo BBIOEJIMTE M3 [NOoIOparoHa 1B M BKJKOUUTE B IOAPaMOH
IITA.
Ipumeuanme. I'padber 1 - 4 B3aTer u3 Tabmuusr CHuIl 2.01.01-82;
rpada 5 BamnojHeHa Ha OCHOBAHMM IaHHEX [IPUIJIOXEHMS 3 2TOI'O Xe
CHulIl; rpada 6 3amojyiHeHa IO IaHHEM KJIMMaTmyeckoro arjaca CCCP,
BBIT. 1.

Mpunoxernne H

CXEMATUYECKAA KAPTA TTYBUHbI MPOMEP3AHUA TTIMHUCTbBIX
W CYTIMHUCTBIX TPYHTOB (CHnMN 2.01.01-82)

Mpunorkenue M

PACHET MNAPAMETPOB BETPOBbIX BOJIH A/1A ONMPEAENEHNA OTMETKU
BPOBKW HACBLINU N MOLLHOCTU KPENJIEHNA OTKOCA

MapameTpbl BETPOBbIX BOJIH ONPeAensatoT A0 ABYX PAaCYETHbIX C/TyYaes:
ONA HasHaAYeHWs OTMETKM BPOBKM HACbIMU UAM Bepxa KpensjeHus OTKOCa, KOraa NpUHUMAtoT



YyC/IOBUS MOATON/IEHMA HacbiNKM NpU Haubonbllem pacxode; Npu pacyeTe KOHCTPYKUMU KpenseHus
0TKOCa, KOraa NPMHUMAIOT YCI0BMA NOATONIEHNA HACbINKU NPU PAcCYEeTHOM pacxoae.

PasnunuHble rnybuHbl BoAbl Ha MOMME PEKU Npu HauboNblueM M PacyeTHOM pacxodax, a TaKxke
HopMaTMBHble obecrneyeHHOCTU BeTpa M BbICOTbl BOJIHbI B CUCTEME LWITOPMA ANA ABYX Ha3BaHHbIX
pacyeTHbIX Cly4aeB ONpeaenaAtoT ABa 3HAYEHUA BbICOTbI BOJIHbI U ee nepnosa.

HopmaTunBHble 06ecneyeHHOCTM Pacxo4oB BOAbI, CKOPOCTM BETPA U PAcYeTHOM BOJIHbI B cUCTEME
LWTOPMaA AaHbl cOOTBETCTBEHHO B Nn. 9.3 1 9.4 HacToAwero CBoAa npasuA.

B cuctemy pacyeToB BXOAAT OnpeaeneHue CKopocTeil BeTpa, MapameTpoB BOJIHbI AN pacyeTa
BbICOTbI HaKaTa BOJIHbl Ha OTKOC, MapaMeTpPOB BOJIHbI AN1A pacyeTa MOLWHOCTU KpenaeHus. Bce pacyeTsl
npoussoasTcs B cootseTcTBmMm co CHuM 2.06.04-82*, BCH 206-87 u P4 31.33.05 [20].

Mpumep pacyeta. PaccmMoTpum y4yacTOK MOAXOAHOM HacCbIMM K MOCTOBOMY MEPEXOAyY Kene3HoM
[OpOorn nepBOi KaTeropuu obuieint cetum y r. AcTpaxaHu, paboTalolWero B YC/AOBUAX MOATOMN/EHUA
NaBoAKOBbIMM BOAAMU p. Bonaru.

A. OnpegeneHune pacyeTHbIX CKOPOCTel BeTpa

BeTpoBON peXMm B pPaccMaTpPMBAEMOM PAMOHE MPOrHO3UPYETCA HAa OCHOBAHWUM MATEepPUaANoB
HenpepbiBHbIX B TeyeHne 25 sieT CPoYHbIX HabaogeHMn Ha AcTpaxaHCKon ruapometobcepBaTopum
(TMO), Kak penpe3eHTAaTUBHOM A5 JAHHOrO palioHa. AcTpaxaHckasa MO pacnosioXkeHa Ha MeCTHOCTM
T1na B (n. 2.8 BCH 206-87); namepeHuMa CKOpocTK BeTpa Npom3Boauamcb Gaorepom Ha Bbicote 11,6 m.

MuKM nonoBoabA B paitoHe, NO JAaHHbIM MHOTrONeTHUX rngporpados p. Bonrm, npuxoaatca Ha Aga
MecALa: Mai U UIoHb, ANA Nepuoaa KOTOPbIX M ONpeaenaeTca pacyeTHaa CKOPOCTb M HanNpaB/ieHWe BeTpa.

CtaTUCcTMYeCcKMe p[aHHble MNOBTOPAEMOCTM B MNpPOLLEHTax rpajauuii BeTpa MO CKOPOCTAM MU
HanpaB/ieHUAM CpeaHUe 3a Mail U UIOHb MecALbl NpuBeaeHbl B Tabauue MM.1.

Tabnunua N.1

I'pamauum HanpaBseHusa (pyMOH) Bcero
CKOPOCTU

BETPRAa, c CB B 0B I0 103 3 C3

M/c

0 -1 1,7 0,9 1,25 (1,75 |1,55 1,55 (1,5 1,8 12,0

2 -5 6,75 |7,2 8,55 (8,7 5,8 6,8 8,0 7,7 59,5

6 - 9 2,15 (2,9 4,05 (3,45 |2,25 1,8 2,4 2,5 21,5
10 - 13 |0,3 0,8 1,1 1,45 |0,35 0,35 |0,65 0,75 |5,75
14 - 17 |0,08 |0,15 |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|11,95|15,15|15,68(10,065(10,55|12,715|12,92|100,01

Ona Kaxkpgoro pymba paccyMTaHbl NOBTOPAEMOCTb BeTpa No rpagaumam P, % uucna cnyyaes
HabnogeHnn (M3 Tabauubl MN.1), a Takxke obecneyeHHocTM F, % (Kak nocnenoBaTesbHble CYMMbI
NnoBTOPAEMOCTEN NO rpagaumam oT BOAbLIMX CKOPOCTEN BeTpa K MeHbluMm). Pe3synbTaT npuseaeH B
Tabavue MN.2. Mo obecneyeHHocTAM F, %, Ha KneTyaTKe BEPOATHOCTEN CTPOATCA rPAPUKM PERMMHbBIX
dYHKLMIA BETPA B paccmaTpuBaemMom panioHe (pucyHok N.1) gns Bcex 8 pymb60B.

Tabnunua N.2



B mpoueHTax

Cko- HanpaBJyeHus (pymOel)
pocThb
BETpPAa, C CB B 0B 10 03 3 C3
M/cC

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 |0O,14 |0,12 (0,12 |0,27 |0,27
14 - 170,73 (0,73 (1,25 (1,25 |1,32 |1,32 |1,91 (2,10 |(O,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 |9,25 |11,35(3,48 |4,63 |3,32 |3,79 |5,11 |6,41 (5,80 |7,11
6 -9 19,58(23,04(24,27|32,22|26,74|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
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PucyHok MN.1. PexxnmHble pyHKLUMU ckopocTu BeTpa (TMO r. AcTpaxaHb)

PacyeTHble CKOpPOCTU BeTpa B COOTBETCTBUM C Nn. 9.3 1 9.4 NPUHATbI NOBTOPAEMOCTbIO: NMPU onpeaesieHnn oTMeTKM BpoBKM Hacbinu 1 pa3 B 2 roga
(obecneyeHHoCTb 50%) M NpY pacyeTax MOLWHOCTU KpenaeHua 1 pas B 25 neT (obecneyeHHoCTb 4%).

Ona kaxkgoro pymba npuMeHUTENbHO K MCMOb30BAHHBIM AaHHbIM CTAaTUCTUYECKOrO psaaa HabaogaeMbix CKOPOCTEN BETPaA onpeaenserca obecneyeHHOCTb
BeTpa, NOBTOPAIOLLEroca OANH pa3 B HOpMaTuBHble 7, neT no popmyne (1) BCH 206-87



rae t - HenpepbiBHaA NPOAOMKUTENBHOCTb AENCTBUA BETPa (NPU OTCYTCTBUM AAHHbIX NPUHMMAETCA PaBHOM 6 u);
N - yncno gHel CPoUHbIX HabaAEHUI B rogy 3a NaBOAKOBbIN Nepuoa, B AaHHOM npumepe maii-utoHb N = 61 aeHb;

nt - HOPMaTuUBHOE YMNCN10 NET NOBTOPAEMOCTHUN BETPA, B AaHHOM NMpumepe f’ltl =2rofau ntz =25 nert;

P

F = 4,17L, (n.1)
N P

nt

14

- MOBTOPAEMOCTb HanpaB/IEHUA BETPA B A0NAX €AMHMLbI OT CYMMbl MOBTOPAEMOCTEN BCEX Hamnpas/ieHui (bepeTtca U3 nocaedHei CTpoUKmM Tabanubl M.1).

BbluMcaeHHble 3HaueHua obecnedyeHHocTel B npolenTax £, u [ 1 cooTseTcTBEHHO MM CHATbIE C rPadUKOB PEXUMHBIX GYHKLMI (pUCYHOK 1.1) pacyeTHble

CKOPOCTU BETpa VSO% " V4% npusegeHsl B Tabanue 1.3,

[lokazaTenn HanparesieHre BeTpa (pyMOHI)
C CB B I0B I0 103 3 C3

F o (50%), %|1,87 1,72 1,35 1,31 2,04 1,44 |1,61 |1,59
2

F (4%), %|0,15 0,14 0,11 0,10 0,16 0,16 |0,13 |0,13
25

vV , Mm/c 17,0 18,0 18,5 14,0 19,0 17,0 |19,5 |19,0
4%

\ , M/c 12,5 13,5 14,5 15,0 13,0 11,5 |13,5 |14,0
50%

Tabnuua N.3

CKopocTb BeTpa Vw, NPOrHO3MpPyeMyHo Mo AaHHbIM MaTEPUKOBOM MMAPOMETEOCTaHUMUN V,Z , CneayeT NpMBECTU K YCNOBUAM BOLHOM NOBEPXHOCTU Ha BbiCOTE
Z =10 m no popmyne (149) CHuM 2.06.04-82*:



V, =kk,kV,,n2)

rae V, =V,

) kz - CKOpPOCTb Ha BbicoTe z = 10 m Ha maTepukosoin FMO;

kz - K03dPULUMEHT NpUBELEHMA CKOPOCTU BETPA K 3HAYEHMIO Ha BbicoTe 10 m, npuHMmaemblin npuz=5m-1,1;z=10m - 1,0; npn z =20 m - 6onee 0,9, B
HaHHOM npumepe z=11,6 m - 0,98;

kﬂ - KO3pPMUMEHT NepecyeTa CKOPOCTU, U3MepeHHo datorepom (Ho He 6onee 1).

4,5
k,= O,675+7, (n.3)

/

34ecb kz - KOadPULMEHT NpMBEAEHNA CKOPOCTU BETpa, U3MepeHHOM Ha maTepukoson TMO, K ycnoBMAM BOAHOM NOBEPXHOCTU NMPOTSAXKEHHOCTbIO L, KM, B
3aBMCUMOCTM OT TUNa mectHocTn A, B u C no CHuM 2.01.07-85; npu annHe Bogoema meHee 20 KM cnegyeT Nonb3oBaTbes rpadpukom pucyHka 2 CHul 2.01.07-85,
BCH 206-87.

PacueTbl CKOpocTeli BeTpa HaZ BOLHOM NMOBEPXHOCTbIO NO 8 pymbam ana nostopsemoctv 1 pas B 2 roaa (obecneveHHocTb 50% A1A Ha3HAYEHUA OTMETKU
6poBkuM Hacbinu) 1 1 pas B 25 net (0becneveHHOCTb 4% A1a pacyeTa MOLLHOCTU KpenieHus) npueeaeHbl B Tabavuax M.4 u .5.

Tabnuua N.4
HaumeHOBaHMUE 3HaueHMsa PaCUeTHBHX BeJIMUMH
PaCUYeTHEX
BEJIMUMH C CB B 0B 10 03 3 C3
vV , M/c 12,5 |13,5 14,5 15,0 13,0 |11,5 |13,5 14,0
1z
k 1,0 1,0 0,99 0,98 1,0 1,0 1,0 1,0
fl
k vV , M/c 12,0 13,2 14,1 14,4 12,7 11,3 |13,2 13,7
f1 1
L, KM - 1,2 1,2 1,2 - 3,2 3,2 3,2
k - 1,06 1,06 1,06 - 1,14 1,13 1,129
1
v , M/c - 14,0 15,0 15,3 - 12,9 15,0 |15,5




w50%

HammMmeHoOBaHME 3HaUeHMsa pacCuyeTHBEIX BeJIMUMH
pacueTHBIX
BEJIMUUH C CB B 0B 10 103 3 C3
vV , M/c 17,0 18,0 18,5 19,0 19,0 |17,0 |19,5 19,0
1z
k 0,945|0,931 (0,924 (0,917 |0,917|0,944(0,911(0,917
fl
k vV , M/c 15,8 |16,4 16,7 17,1 17,1 |15,8 |17,4 |17,1
f1 1
L, kM - 1,2 1,2 1,2 - 3,2 3,2 3,2
k - 1,055 (1,055 [1,055 |- 1,12 1,12 |1,12
1
\ , M/cC - 17,3 17,6 18,0 - 17,7 119,5 19,2
wi%

Tabnuua N.5



b. Onpep,eneHme NnapaMeTpoB BOJIH U1 BbICOTbl HaKaTa
AnAa Ha3dHa4YeHnA OTMETKU 6pOBKM HacCbIn"

Ncxopa ns Tonorpadmm pamoHa NoATONAEHMA U a3UMyTa OCU Hacbinu & = 187° yCTaHOB/EHO, YTO
Hanbonblume ANMHbBI PA3rOHOB BOJIH, MOAXOAALMX MPAKTUYECKM GPOHTA/IBHO K OCU HACbINKM CO CTOPOHbI
p. Boarn (3anagHoe Hanpas/ieHME) U CO CTOPOHbI ee MOMMbl (BOCTOYHOE HanpasieHWE), COCTaBAAIOT
cooTtBeTcTBeHHO 3200 m 1 1200 m.

Mo 3TMM HanpaBAeHUAM NPOrHO3MpPYEMblE CKOPOCTU BETPA NPAKTUYECKM ByayT HanbonbwWMMM (CM.
Tabauuy M1.3), T.e. HanpaBNeHUA ABAAIOTCA BOJHOOMACHBIMM W ANA HUX ONPeAeNstTcA pacyeTHble
napameTpbl BOJH.

B cnyyanx cnoxHon KoHdurypauumn 6eperoBoit IMHUK BOIHOONACHOE HAaMNpaB/eHMe onpeaensaeTca
Nno pe3ynbTaTaM pacyeTa BbICOTbl BOJIHbI C UCMONb30BAHMEM CNEKTPAIbHOrO METOAa, A NPU OTK/IOHEHUM
rMaBHOrO /ly4a BOJIHbI OT HOPMasIM K OCK Hacbinn 6onee 20°, [ONXKHA YYUTLIBATLCA pedpaKLMa BOHbI B
cootBeTcTBUM c nn. 14 - 17 Npunoxenuna 1 CHuM 2.06.04-82*.

BpoBKa HacbIiNM Ha3HA4YaeTCA UCX04A U3 YPOBHA HA NUKe NaBoAKa nosTopAemocTbto 1 pa3 8 300 net
(obecneuveHHocTb 0,33%) M BbICOTA HaKaTa Ha 3TOT OTKOC NpPW LITOPMe NoBTOpAeMOCTbio 1 pas B 2 roaa
(obecneyeHHoOCTb 50%).

[na ogHOMN M3 XapaKTepPHbIX TOYEK TPACChl KeNe3HOM J0POoru (a UX Ha NPOEKTUPYEMOM Y4acTKe
MOMEeT bbITb HECKONIbKO) N0 BOJIHOOMACHOMY Hanpas/ieHuio "3anaa”" Ha nyde npoTaxeHHocTbio L = 3200
M cpegHAas rnybuHa BoAbl Ha akBaTopwuKM onpegesieHa C NJjaHa C ropM3oHTanAMK B macwTabe 1:25000,

3HaYeHNEM dcp = 3,45 m, a NO BO/IHOOMACHOMY Hanpas/ieHMo "BOCTOK" Ha slydye NMPOTAKEHHOCTbIO L =

1200- d,, =2,30 m.
Mpu cnoxkHom penvede AHA Ha aKBAaTOPUU AO/KHO YYUTbIBATbCA M3MEHEHME r1ybuHbI BOAbl NO
Nyyy BoAHbI (n. 3.5 BCH 206-87), unu B UTOre pacyeTHan BbICOTa BOJIHbI, Kak NpaBuio, byaeT MeHbLUeE.
Mpn pacyeTHOM BeTpe 3anafHOro HarnpasieHuA V50% = 15 m/c n BoCTOYHOrO V50% = 15 m/c
g" gd

onpenenarTca OTHOCUTE/IbHbIE XapPaKTEPUCTUKU Pa3roHa BOJIHbI V2 n cpe,qul7| I'HY6MHbI BObl F Mo

HUM C rpaduka pucyHKa 1, npunoxeHue 1, CHull 2.06.04-82* cHMMalOTCA OTHOCUTE/bHbIE

gh g T

XapaKTEePUCTUKN MapaMeTPOB BOJIHbI: CpegHel BbICOTbI F M nepuoaa v

Nno KOTOpbIM

ONpesensioTcA CpeaHAA BbICOTa BOAHbI h, ee nepnog T u gavnta A .
BbicoTa HaKaTa BOJIHbI Ha OTKOC PacCYUTbIBAETCA MO BOJIHE //ll% obecneyeHHoCTblo 1% (B cucTeme

WwTopma).

By, =2,07h ; (n.4)

T2
A =g2—ﬂ.(r|.5)

PesynbTaTthl pacyeTos npuseaeHsl B Tabaumue M.6.

Tabnuua .6
BoJsiHOOMIaCcHOe 2 2 2 |gT/V |- h , m|nambnoa,
HanpasJyenue |gL/V |gd/V gh/v h, M [T, c| 1% M
Banan 140 0,15 0,016 (1,47 (0,36 (2,25]0,75 7,9
BocTok 52 0,10 0,011 (1,19 |0,26 |1,82|0,54 5,2




Y ocHOBaHMA oTKoca Hacbkinu rnybuHa soabl d = 1,45 M 1 BOJIHA, BbIXOAA Ha ME/IKOBOAHYHO 30HY,

TpaHchopmmupyeTca. Ee BbicoTa hl. onpegenserca no n. 17, ¢opmyne (153) u rpaduky pucyHKa 5
npunoxernuns 1 CHulM 2.06.04-82*:

h, = kk kkh,,(ne)

roe kt , kr , kl - KO3dPULMEHTLI COOTBETCTBEHHO TpaHCchopMaLUK, pedpaKkLum U NOTEPD;

kl., hd - BbICOTa BOJIHbI 40 TpaHChOpMaumu.

d

KoadodumuneHT TpaHchopmaLumm onpegenserca B GyHKUUM OT z Mpwn yrne nogxoaa nyya BOAHbI K

OTKOCYy & = 7° pedpaKuma BOJIHbI He BO3HWMKAET U kr = 1, a npu yKknoHax aHa b6onee 0,03 notepwu
OTcyTCTBleT(kZ =1).

BosiHa HauMHaeT pa3pyLwaTbCs € FYOUHbI MeHbLUE KPUTUYECKON dc,, , onpegenaemon B pyHKUUK

h

—T2 n npu rnybuHe y otkocad = 1,45 m > dcr paspyLLIaeTcs U NepPexoamT B HaKaT HEMOCPEeACTBEHHO Ha

oTKoce. PacueT napameTpoB BO/IHbI A4/1A onpeaeneHumsa BbICOTbl HaKaTa AaH B Tabauue I.7.

Tabnunua N.7
Bomso- |h , M|T, ¢ |nambpma, m|d, M |d/nambnalk h , 21d / d ,
omacHoe| 1% t 1% |h/gT cr cr
Hanpa- M /nambna | M
BJIEHUE
Banarn 0,75 2,25 |7,9 1,45 |0,18 0,91 |0,68 |0,014(0,10 0,79
BocTok (0,54 1,82 |5,2 1,45 |0,28 0,95 |0,51 |0,016(0,11 0,57

BbicoTy HakaTa BosHbl /1,,.,, (06ecnedeHHoCTb nMo HakaTy 1%) Ha OTKOC 3anOXeHuem m

$POHTANBbHO NOAXOAALLEN BO/HDI /’ll% onpeaenaoT no ¢opmyne (25), rpaduky pucyHka 10 u Tabnmuam
6-9n.1.14 CHuM 2.06.04-82*.

hrunl% = krkpkspkrunhl% ’ (|-|7)

roe kr " kp - KOG PULMEHTbI LLEPOXOBATOCTU M MPOHNLAEMOCTU 3aLLMTHOIO NOKPLITUSA;
ksp - KO3 OULMEHT, 3aBUCALLMIA OT CKOPOCTU BETPA U 3a/10XKEHUA OTKOCA;
kmn - K03 dULMEHT, 3aBUCALWMIT OT nonorocTu BoaHbl A/ i 1 3anoxeHus otkoca m. Mpw yrae o

J1y4a BOJIHbl K HOPpMaain OCU HacCbin BbICOTAa HaKaTa YMeEHbLUAETCA Ha K03¢d)VILI,VIEHT ka .

B Hawem npumepe ANA OTKOCA 3asioKeHMem m = 2B npeanonoXeHnn ykKpenaeHnAa ero
KenesobeToHHbIMKU NANTaMKU U yrne & = 7° Pe3ynbTaTbl pacyeTa BbICOTbl HAaKaTa BOJIHbl Ha OTKOCHI
HacCbIMK C 3aNaaHOro n BOCTO4YHOro HanpaBl’IeHMVl cBefeHbl B Ta6nv|u,y M.8.

Tabnuua N.8




BosHO— h , |nambnma, wm|k k k k h sk h ,
ornacHoe Tl% r S sp run runl% anevda runl%
Hamnpa- M M M
BJIEHUE

3anan 0,68 7,9 1 0,9 1,25 |2,0 1,53 0,985 1,51
BocTok 0,51 5,2 1 0,9 |1,25 |1,85 [1,06 0,985 1,05

Takum ob6pasom, 6poBKa 3eMAAHOrO MOJIOTHA AO0/KHA BO3BbIWATLCA Hajg YPOBHEM BOAbI,
COOTBETCTBYIOLLEM MaBOAKOBOMY pPacxody NOBTOPAEMOCTbIO oauH pa3 B 300 neT Ha BeNMYMHY HaKaTa

h,, =1,51mc3anacoma = 0,5 m.

BpoBKa HacbiNM TaKke AOMKHA 6biTb MOAHATA Ha BbICOTY HaroHa M nognopa (y MOCTOBbIX
nepexon0B), €C/IM 3TN ABNIEHUA NPOrHO3UPYIOTCA B PpalioHe MPOEKTUPYEMOro 06beKTa.

B. OnpepeneHve napameTpoB BOJIHbI ANS pacyeTa
MOLLHOCTM KpernieHns

O6bI4HO pacyeTbl NPOBOAATCA A TEX e XapaKTepPHbIX TOYEK TPACChbl HACLIMM U NPUHMMAIOTCA 33
pacyeTHble Te Ke BOJIHOOMaCHble HanpaB/ieHUA, YTO U B C/ly4ae pacvyeToB, NPOBOAMMBIX 417 HA3HAYeHUA
6pPOBKK HacbINW.

Mpn pacyeTe MOLWLHOCTU KpPenseHMM OTKOCa 33 MUCXOAHble MPUHMMAIOTCA PACYETHLIN PACXon,
NOBTOPAEMOCTbIO 04uH pa3 B 100 neT (obecneyeHHOCTb - 1%) 1 LWUTOPM NOBTOPAEMOCTbIO OAMH pa3 B 25
net (obecneyeHHOCTb - 4%).

B cucTeme WwTopma pacyeTHOM NpUMHMMAETCA BOMHA obecneyeHHOCTbO 5%. YpoBeHb BOAbI Npwu
pacyeTHOM pacxoge B Hawem npumepe Ha 0,4 M HUXKe YPOBHS Hambosbliero pacxoga. YMeHbluaTcs
COOTBETCTBEHHO CpeaHMe rybuHbI U AIMHBI PAa3roHOB MO 3anagHoOMYy BOJIHOOMACHOMY HanpaBAEHWIO 40
3HayeHnii d = 3,05 m 1 L =2900 m 1 BocTtouHOMY - d = 1,90 m n L =900 m.

PacueTHble cKOpoCTM BeTpa obecneyeHHOCTbIO 4% A5 3anagHOro HanpasaeHus V4% =19,5m/cu

BOCTOUYHOTO ¥y, = 17,6 m/c B3ATbI U3 Tabaunupbl M1.5.

OTHOCUTENIbHbIE XAaPaKTEPUCTUKM pPas3roHa BOJIHbI, TNyOWHbI BOAbI, COOTBETCTBYIOLIME UM,
npusegeHbl Ha rpaduke pucyHka 1 npunoxkenHma 1 CHuM 2.06.04-82*, oTHOCUTE/IbHbIE XapPaKTePUCTUKK
napameTpoB BOJIHbl M COOTBETCTBEHHO MNApPaMeTPbl BOJHbI MpuBeAeHbl B Tabauue M1.9, npu sTom

hy,, =1,76h.

Tabnuua N.9
BosHO- 2 2 2 _ nambna,
omacHoe gL/Vv gd/Vv gh/Vv gT/V |h, M T, c h , M
Hamnpa- 5%
BJIEHUE M
Banan 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

MNony4vyeHHble napameTpbl BOJIH MOTyT 6bITb OTKOPPEKTUPOBAHDbI B CBA3U C Tpch¢opmaumel7| BOJIHbI
dHaJIOMM4YHO MeToay, U3NI0XKEHHOMY NPU pacdyeTe HaKaTa BOJIHbl Ha OTKOC.

I HasHauyeHMe KOHCTPYKLMN YKPeneHMA OTKOCa

MonyyeHHble B MyHKTax b 1 B mapameTpbl BOJIH C/Iy»KaT OCHOBOM A1 pacyeTa M HasHaYeHusa Tmna u
MOLLHOCTW 3aLWMUTHOM KOHCTPYKLMMW.



BbicoTa HacbInM B c/iydae onpeneneHnA ee ToNbKO rMApaB/INYecKUMN YCAOBUAMKU He JOMKHA 6bITb
meHee
H=h

+h +a,(n.8)

0,33% runl%
rae h - rnybuHa Bogbl Y OCHOBAHMA OTKOCA HacbiMM MPW YPOBHE Hambosbluero naBoAKa
obecneyeHHocTblo 0,33%;

B0, - BHICOTA HaKaTa BOJIHbI Ha OTKOC;

a-3anac0,25-0,5 m.

Mpun COOTBETCTBYOLWMX YCIOBUAX BbICOTY HACbINK caeayeT NogHUMATb, Y4UTbIBasA HAaroH n nognop
BoAbl. B s,aHHOM npumepe BbicoTa Hacbinu H=1,45+ 1,51+ 0,5 = 3,46 m.

YKpensieHne 0TKOoca 3a/10XKeHnemM m = 2 BbIMOJIHAOT OT ero OCHOBaHWA A0 BPOBKKU HAcbIiNK Ha BCel

/ 2 o
ero pavne [ = HNT+m”™ =7,74 m KOHCTPYKUMAMM, PACCUMTAHHBIMM Ha BLICOTY BOMHbI C 3anaHON

ctopoHbl h = 0,75 m 1 BocTtouHol h = 0,44 m. MMoKpbITUE, BbINOJHEHHOE MO 3TUM NapameTpPam BOJIH,
Ha3bIBAETCA OCHOBHbIM.

B cnyuae 60/1blUMX FNYBMH y OTKOCA M BOJHOBbIX BO3AENCTBMM, KOraa BbicoTa Hakata /..,

BO3pacTaeT, B COOTBETCTBUM C yKaszaHMAMM BCH 206-87 uenecoobpasHO MOLLHOCTb U TUM KOHCTPYKLUN
anoddepeHuMpoBaTb NO AJIMHE OTKOCA, Ha3HA4yaA B 30HE Pa3pyLlUeHUsA BOJIHbI OCHOBHOE KpernseHue, a
BblLLE NO OTKOCY B 30He HaKaTa KpensieHune obaeryeHHoe. BepxHAA rpaHULA OCHOBHOFO KpenieHua npu
3TOM NPUHMMAETCA HA OTMETKe

Voo =V, +0,68h,,.,.,(N.9)

OCH

rae V - oTMeTKa ypoBHA BOAbI Ha NUKe HanbonbLIero naBoKa obecneyeHHocTbI0 0,33% (C yyeTom
HaroHa 1 nognopa).

ObneryeHHoe KpenjeHne paccyMTbiBAeTCA Ha CKOPOCTb MOTOKA B 30He HaKaTta, obpasoBasLlerocs
nocne paspylueHnsa BoaHbl. CKOPOCTb MOXKET bbITb onpegeneHa Gopmynoi

V =0,8,/ghs, ,(N.10)

roe hs% - BbICOTa PacYeTHOW BO/IHbI B 30HE pPa3pyLUeHus.

TN U MOLWHOCTb KpenieHuit onpeaensatoT No maTepuanam TUMOBbLIX NPOEKTOB, NPUBEAEHHbIX B
Anbbomax [16, 22].
B A4aHHOM Npumepe 3allMTa OTKOCA HaCbIMM OCHOBHbIM KpernieHWem ¢ 3anagHoro BoJIHOOMacHoro

Hanpas/eHusa npu hs% = 0,75 m MoxeT 6blTb BbINOJIHEHA KaMeHHON HabpocKon ¢ dcp =025 m

TonwuHom t =3 dcp =0,75 m (nuctbl 10 - 13, Anbbom [16]), 6eToHHbIMM NanTammn 1 x 1 x 0,16 m (nuct 14,

Anbbom [16]), *kene3obeToHHbIMU NANTAMM C OTKPbITbIMK WBamm 2,5 x 3,0 x 0,15 m (nunct 16 - 19, Anbbom
[16]), kene3obeToHHbIMM NanMTamu 2,5 x 3,0 x 0,10 M, OMOHO/IMYEHHBIMM MO KOHTYpY (AncTtbl 20 - 38,
Anbbom [16]) 1 MOHONUTHBIMU }KeNe306eTOHHbIMM NAUTaMK TonwmHom 0,15 m.

C BOCTOYHOrO BO/IHOOMACHOTO HanpasaeHus npu Hs,, = 0,44 M KpenneHne MOKET BbITb BbINONHEHO

KaMeHHOW HabpocKol ¢ dcp =0,14 m TonwmHom t = 0,42 m n 6eToHHbIMKM NAnTamm 1 x 1 x 0,16 m.

B Tom cnydyae, Korga 3HayeHMA PacyeTHOM BbICOTbl BOJIHbI HA MPOEKTUPYEMOM OObBEKTE HUMKe
HOPMAaTUBHOM TUMOBOIrO NMPOEKTa 0OPaTHbLIM NecyaHO-rPaBUNHbLIN PUALTP U WEOBEHOUYHYI0 NOATroTOBKY
NoA, NOKPbITUEM BO3MOXKHO 3aMEHATb re0TeKCTUIEM B COOTBETCTBMU C yKasaHuAamm BCH 205-87, TY LIM-
4591 [19] n PekomeHnpauuamm [23].



MpunoxerHune P

YCTOMYMBOCTb 3EM/IAHOIO NMOJIOTHA HA YYACTKAX
CK/IOHOBbLIX MPOLEECCOB B JIECCOBUAHbIX TPYHTAX

PasnnyHble popMbl HapyLLEHMA YCTOMYMBOCTM CK/IOHOB CAeAYEeT pacCMaTpUBaTb B KayecTse popm
HapyLWeHNsA YCTOMYMBOCTM 3E€MIAHOTO MOIOTHA, PACMO/IOXKEHHOro Ha CK/AOHaxX. B neccoBMAHbIX rpyHTax
Hambosee pacnpocTpaHeHbl creayolme Gopmbl HapyLIEHMA YCTOMYNBOCTU CKIOHOB.

lMoBEPXHOCTHbIE OMNJIbIBUHbI - ONOA3aHNE MOYBEHHO-PACTUTENIBHOTO CN0A MO NOAMNOoYBeE BCAeaCTBME
HacbILLEHMA TPyHTa BAaro aTMocdepHbIX 0CaAKOB CO CKNOHOB KpyTu3HoM 25 - 30°. MybuHa 3axBaTa
nopoa cmeleHmna He 6onee 2,0 m. PacnpocTpaHeHbl NOBCEMECTHO.

CnabiBbl - HA CKAOHAxX KpytusHon 25 - 30°. TnybuHa 3axBata nopos cmelleHnem 5 - 6 m. Ob6bem
cmecTusLmxca macc - go 100 Tbeic. m3.

OnonsHn-obBanbl - Ha cknoHax Kpyde 30°. FnybuHa 3axBaTta nopod cmeuweHuem go 20,0 m.
MpouncxoaaT BO BAAXKHble CE30HbI roaa.

Onon3HM-NOTOKKU - Ha CKNOHax KpyTu3HOM 15 - 45°, T.e. NpaKTUUYECKM He 3aBUCAT OT KPYTU3HbI
CK/IOHOB. MIMetoT pyc/ioBOI XapaKTep ¢ WunpuHoi pycna Ao 500 m npu ganmHe 1 - 2 Km. O4eHb OnacHbl, Tak
KaK CXo4AT BHE3anHO U MoryT pOopMUpPOBaATb CeNeBble NOTOKMK.

CTyneH4aTble OMo/I3HM - Ha CKAOHAX KpyTu3Hol 15 - 45°. TnybuHa 3axBaTta nopog CMelleHuemM 40
80 M. MpaKTUYeCKM He 3aBUCAT OT KPYTU3Hbl CKAOHOB. T€/NO OMON3HA COCTOUT M3 H6ONbWNX GI0KOB,
0bpasyroLmnx Ha NPoAoAbHOM NPoduae pyc/ia XapaKTepHbIe CTYMEHMU.

LLlebeHNCTO-TIMHUCTbIE MOTOKU - Ha CKAOHax Kpyye 30°. MpoucxoaAat BCAeacTBUE WU3MEHEHUM
peXnuma rpyHTOBbIX BOZ,

KOHTaKTHble OMOA3HM - NepemelleHne TO/WM Nopos MO KOHTAKTy C MAAcTUYHOM Mopoaoi Ha
CK/IOHaxX KpyTusHomn 18 - 40°. FnybuHa 3axBaTa Nopoj, CMELLEHUEM - AECATKN MeTPOoB. CXxoaAaT mea/IeHHO,
peakKo - KatacTpopryecku.

MPUHATO cuyMTaTb, YTO BCE CKAOHOBbIE MPOLECCHl BbI3bIBAOTCA AHOMaNbHO OOWAbHbIMWU B
HeKoTopble roAbl aTMOCHEPHbIMU OCaAKaMW, KOTFAa TPYHTbl CKAOHOB MepeyBAaXKHATCA, TepstoT
NPOYHOCTb M OMOA33AOT CO CKAOHOB B TOM MM UHOMU dopme.

C TeyeHMeM BPEMEHMW CK/IOHbI MOCTENEHHO YBE/IMYNBAIOT KPYTU3HY, @ NOA3EeMHble BOAHbIE MOTOKK
B MX Tefie MEHSIOT MapLlpyTbl CBOErO CAeA0BaHUA U rMapoaorMyeckme pexkumbl. Maet noctoAaHHas
NOAroTOBKa OyAyLIMX ONOSI3HEN.

To wWAM  WMHOEe KOoAMYecTBO aTMOCOHEpHbIX OCAaAKOB CAYMWUT MNPOABUTENIEM  OMOA3HEMN,
NOArOoTOB/AEHHbIX paHee NPUPOAHbIMU NPOLLEeCCaMM.

MepeyncneHHble BUAbl HAPYLWEHUA YCTOMYMBOCTM CKNIOHOB MOXKHO CrPyNNMpPOBaTb NO CTEMNEHU UX
OMaCHOCTM A4N1A KeNe3HOA40POXKHOro 3eM/SIHOMO NOI0THA M NO UX NPeACcKa3yeMoCTy.

MepBan rpynna. MoOBEpPXHOCTHbIE OM/bIBUHbI, ONON3HU-06BaNbI, LWEOBEHUCTO-TIMHUCTbIE NMOTOKM.
Bce oHM npoucxogAaT BcAeacTBME MNOAMOTOBKM Mpoueccamn MNOAHATUMA pernoHoB. [MOBEPXHOCTHbIe
ONAbIBUHbI 6O/bLION ONACHOCTU ANA LEeNOCTHOCTU 3eM/IAHOro NOAOTHA He NPeACTaBAAoT, UX 06bembl
HeA0CTaTOYHbI 415 TOro, YTOObI Bbi3BaThb Cepbe3Hble paspyLieHma. Onoi3HN-06Basbl MOXKHO NpeaBuaeTb
W 3apaHee JIMKBUANPOBATb BO3MOXHOCTb MX NPOABAEHUA NYTEM YCTPAHEHMA HABMCAOWMX KO3bIPbKOB,
YMNONOXKEHNA KPYTbIX 0OPbIBUCTbIX Y4ACTKOB Ha CKNIOHAX, YCTPOMCTBA NOAMNOPHbIX CTEHOK. MpeacKkasaHue
nosiBfeHnA WebeHNCTO-TIMHUCTbIX NOTOKOB BO3MOMKHO MO pe3y/ibTaTamM exerogHon aspodoToCbeMKu
OMACHbIX CKNOHOB B MHPPAKPACHbIX Aydax. Takasa CbeMKa AaeT BO3MOMXKHOCTb CNeAnTb 32 HAKOMJIEHNEM
nog3emMHbIX BOZ Ha y4yacTKax, rae ectb matepuansl gns GopMUMpoBaHMA Tena WebeHUCTO-TMHUCTOro
NoToKa.

83% BCex OMo/sI3Hel NPOUCXOAUT Ha CKNIOHAX TEHEBOM 3KCNO3MLUMKN, 64% HA CKAOHAX C BbIMyK/O-
BOTFHYTbIM M BbINYK/bIM NPOA0AbHbIM Npodunem; 56% - Ha CKAOHaX, BOTHYTbIX B NaaHe. CnefoBaTesibHoO,
HauNydlWnMn crnocob wmsbexkaTb MNOABJEHUSA OMOJI3HEN 3TOM TPYNNbl M PAcXodoB Ha WX MNPOrHO3,
npeaynpexaeHne u AUKBMAAUMA NOCNEeACTBUM CXOAa - BECTM TpaccUpoBaHWe Oyayliein KenesHoi
[0pPOrK Mo BO3MOMKHOCTW M3berasn pacnosioxeHumsa ee 3eMSHOMO MOJIOTHA Ha CK/IOHaxX KpyTu3sHoi 25 - 30°,



CTapanchb Aep:KaTbCA Ha PAcCTOAHUU He MeHee 4 KM OT MECTHbIX Pa3/IoOMOB 3eMHOM KOpbl MO CKA0OHaAM
OXKHOM, HOr0-BOCTOYHOM W 1Oro-3anagHoM 3KCNO3ULUM C BOTHYTbIM MPOAO0AbHLIM U BbIMYKAbIM B MJaHe
npodunem.

BTopas rpynna. PycnoBble 0NOA3HKU, NPAaKTUYECKU HE3ABMUCMMbIE OT KPYTU3HbI CKIOHOB - ONON3HU-
NMOTOKM, CTyNneH4YaTble onos3HWU. Pyc/iioBble OMNOA3HU, NPOUCXOAALLNE B MHTEPBAJIE KPYTU3HbI CKJIOHOB OT
25 no 35° - cnabiBbl. HE3aBUCMMOCTb OT KPYTU3HbI CKIOHOB M MPOCTPAHCTBEHHbIN XapaKTep NepBbIX ABYX
TUNOB He AAl0T BO3MOXKHOCTM MPOrHO3MPOBaTb NOCAEAHUE HblHE AENCTBYIOWMMM METO4aMKN pacyeTa
YCTOMYMBOCTU CKIOHOB. BnepBble meTog, ux pacuyeTta bbin npeanoxkeH B pabote [38].

MocKkonbKky ¢popmupoBaHME Tena ONON3HEM PYC/NIOBOrO TUMA CBA3AHO C HaAUMYMEM B TPyHTaXx
CK/IOHOB NMPOCaA04YHbIX FTOPU3OHTOB, NOJIHbIM PacYeT-NPOrHo3 pacnagaeTca Ha 3Tanbl:

1-1 - obcnegoBaHMe CKIOHA C LLe/Ibio OOHapy»KeHusA B uHTepsane rybuH 8 - 20 m npocafoYHbIX
ropu3oHTOB U onpeaeneHune B NabopaTopum KosadouumeHTa K, XapaKTepU3YIOLEro CHUKEHUE MOLYANSA
obuei aepopmanmm rpyHTOB YKa3aHHbIX TOPU3OHTOB NPY 3aMadnBaHUM.

Ecm K <0,80, cnegyet BbINONHUTL pacyeT Ha BOSMOXHOCTb CHOPMMUPOBAHMA TeNla PYCIOBbIX
ononsHew;

2-11 - pacyeT BeZlyT NO CEYEHUIO pyc/ia, NoNepeyHoOMy K HanpaB/eHUIO ABUNKEHUA TPYHTOBbIX MacC
Tena byayuiero ononsHsa. FybuHy pycna nocieaHero cYMTaroT PaBHOM rybuHe 3a1eraHnsa NpocagouHoro
ropusoHTa. PacyeTHyo WMPUHY Ha3HaA4YaloT MO KPpMBbIM pUCYHKa P.1. MockonbKky Hanbonee onacHbIMU
ABNAIOTCA OMNOJI3HU-NOTOKU, PEKOMEHAYETCA B MNEPBYIO o4epesb BbINOAHUTb PacyeT Ha BO3MOMKHOCTb UX
nosiBNeHUs;
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LWnpuHa pycna, M
1 - gnA cTyneH4YaTbIX ONOA3HEN; 2 - ANA ONONA3HEN-NOTOKOB

PucyHok P.1. Koppensuunsa mexay rnybuHomn 3axeata nopos,
CMeLLeHNEM U LUMPUHOWM ONOA3HA PYC/I0BOrO TUMa

3-i1 - NpU NONOXKUTENbHOM pe3y/abTaTe pacyeTa MNEPEexoaAT K OnpeaeneHMI0 BO3MOXKHOCTEMN
yBNa)KHEHMA NPOCAAOYHOrO0 rOPU3OHTa TPYHTa AAA 6yayliero ononsHA. ITOT 3Tan MOXKET AAUTbCA
AecATUNETUAMM, MBO NPU OTCYTCTBMM UCTOUHMKA YBAAKHEHWA NPOCAA0YHOrO rOPU30OHTA TEO ONOJI3HA
He chopmupyeTcs.

BO3MOKHOCTb YB/Ia’KHEHWA MPOrHO3MPYIOT MO  MaTepuanam aspoPpOTOCLEMKM CKIOHOB B
MHPPAKPACHbIX Nly4ax MAM MyTemM pasmMeleHuA B NPOCaAOYHOM FOPU30HTE HAAEXKHO paboTaloLmx
[aTYMKOB BNAXKHOCTU. B cyyae obHapyKeHWA BHYTPU CKAOHA bacceiHa Nog3eMHOM BoAbl C pasmepamu,



6/IM3KMMM K pacyeTHOM LWIMpUMHe pycna byaywero onossHA M nNpu anvHe 6acceliHa BHWU3 MO CKOHY
BYETBEPO NPEBbIWAOWEN WUPUHY, CleayeT roTOBUTHCA K CXOA4Y OMNOI3HA.

MexaHu13M 06pa3oBaHUsA CNJ/IbIBOB HE MOXKET ObITb CBEAEH K MeXaHM3MY 06pa3oBaHMA NePBbIX ABYX
BM/OB PYC/I0BbIX OMNOMI3HEN NOTOMY, YTO HA FYyO6UHaAX 5 - 6 M HET 3aKOHOMEPHO NPUYPOYEHHBIX K HUM
NPOCaA0YHbIX FOPU3OHTOB, @ COOTHOLIEHWE MeXAY LMPUHOM pycna M rnybuHOM 3axBaTa MNOpoA,
CMeLLeHMEeM MeHbLe YeM Yy MepBbIX ABYX BUA0B PYCNOBbIX OnonsHen. Henb3a 06bACHUTL CNAbIBbI U
CE30HHbIMM KONEBAHUAMM BNAXKHOCTM FPYHTOB 33 CHET aTMOCHEPHbIX OCAAKOB, TaK KaK Ha OTMETKaXxX AHa
MX pycna yKasaHHble KonebaHUa oTCyTCTBYIOT.

B 1O e Bpemsa Bu3yanbHoe ob6cnenoBaHWe CoOWeEAWNX CRAAbIBOB MO3BOAAET C MOJIHOM
[OCTOBEPHOCTbIO YTBEPKAATb, YTO B NOAOLLBE CTEHKM CpblBa BCErAa eCTb MCTOYHUK yBAaxHeHuA. Ero
NnoABJAEHME Ha paHee YCTOMUYMBOM CKIOHE MOXKHO OOBACHUTb TO/IbKO U3MEHEHMEM MapPLIPYTOB BOAHbIX
NMOTOKOB BC/AEACTBME NOCTOAHHO MAYLLEro NpoLecca NOAHATUA.

lPyHTbI AHA pycna chnabiBa AOMKHbI ObiTb CUNBbHO HabyxaloLWMmMK, TONBKO TOrAa COOTHOLEHMe
MeXay WUPUHON pycnia U rnybuHOM 3axBaTa Nopod, CMelleHnem OyaeT MeHblle, YeM Yy OMOA3HeWn-
NMOTOKOB.

Hanbonbliee KONNYECTBO PYC/AIOBbIX OMNOA3HEN NMPOUCXOLUT B MMHUCTBIX NOPOAAX, COAEPHKALLUX
TUNC, @ 3TO M eCTb CU/IbHO Habyxatowme rpyHTbl. Takum obpas3om, Hambosee BeposiTHAs NPUYMHA
BO3HMKHOBEHMA CM/bIBOB - 3TO YBAAKHEHME 3arMNCOBaHHbIX MOPOA, AHA pycna 6ayxKaatowmm BOAHbIM
NMOTOKOM BHYTPM CKIOHA.

MeTopa, pacyeTa Cn/bIBOB Ha CErOAHAWHWI AeHb OoTcyTcTBYeT. [MPOrHO3 BO3HWMKHOBEHMA - MO
MaTepunanam asapodoToCbeEMKM CKNOHA B UHPPAKPACHBIX Iy4ax U AAaHHbIM O FPYHTaX CKJOHA Ha rybuHax
5-6m.

PekomeHaaLmMm NO TPAaCCUPOBAHUIO aHANIOTUYHbI TAKOBbIM A1A NepPBOM rpynnbl ONON3HEN.

TpeTba rpynna. KoHTaKTHble ONOA3HU. XapaKTep UX NOABAEHUA U cxoAa, rybuHa 3axBaTa Nopos,
CMeLLeHneM No3BONAIOT NPEANON0MKUTb, YTO OHU BO3HUKAIOT B pe3y/ibTaTe NOCTENeHHOro yBeanyeHun
KPYTM3Hbl CK/IOHOB B COYETAHWUMN C CE30HHOW aKTUBHOCTbIO MEMKNNACTOBbIX BOA,

Mx nporHo3 Bo3moxeH metogom H.H. MacnoBa Ha CKOMbKeHME MO MNOBEPXHOCTY,
npefonpeaeneHHOn reonorMyeckMm CTpoeHuem CcKAoHa. OpHako 3ajava ob6HapyKeHua TaKoM
NMOBEPXHOCTU CKONbKEHMUA 3aTPYLAHAETCA TEM, YTO 06pasLbl FPYHTA C PA3/IMYHbIX Iy6MH No 2 - 3 cTBOpam
Ha Ka*KAOM CKJ0He Heobxoanmo oTbMpaTb He meHee 4 pa3 B roay B TedeHue 20 neT, NpesLecTsyoLwmx
Hayany paboT No 0CcBOEHUIO CKAOHOB. Kpome Toro, Kaxaplii Ce30HHbIN 0T60P NPOo6 CONPAMKEH C PbITbEM
rnyboknx wypdoB OAHOPA30BOr0 MCNO/Ab30BaHUA WAWM OypeHUA KaxKAbll pa3 HOBbIX CKBaXKMH C
nepuoaMyYeckMMn neperoHamm 6ypoBoin TEXHUKM BHU3 1 BBEPX MO CKAOHY.

CtoumocTb paboT oOYeHb BbICOKAA, pe3ynbTaTbl HEe TrapaHTUPOBAHbI W, CAeAO0BaATE/bHO,
HeonpeaeNeHHbI.

Mo3TOMy NPOrHO3 OMOA3HEM 3TOM rPYNMbl MOXET UMETb JINLLb FTMNOTETUYECKUIN XapaKTep.

B OCHOBHOM €& MOYHO PaccyMTbiBaTb TO/IbKO HA PACTAHYTOCTb UX CXO43 BO BPEMEHMU, UMEA B BUAY
BO3MOXHOCTb 3a 3TOT MEepuof BbINOJAHUTL MPOTUBOOMO/N3HEBbLIE WM CNAcaTeNbHble MepPONpPUATUA.
PekomeHAaLMM NO TPACCUPOBAHMIO - KaK A1 ONON3HEN 1-i 1 2-i rpynn.

Bonblion ¢aKTUYecKMin maTepuan MOKasbiBAeT, YTO HA CYXMX JIECCOBbIX KOCOropax TUMUYHOW
$bopmOli HapylleHUA YCTOMYMBOCTM OTKOCOB BbIEMOK ABAAETCA WX 3PO3MOHHOE paspylleHue oT
aTMocdepHbIX 0CaZKOB.

O6bem paspylweHnin U BO3MOMKHOCTb BbIHOCA MPOAYKTOB MNOCAEAHUX B 3KCMAyaTUpyemoe
NPOCTPAHCTBO NONepPeYHOro NPodmNsA BbIEMKM TECHO CBA3aHbI C KPYTU3HOM HaropHbIX OTKOCOB BbIEMKMU U
KPYTM3HOM KOCOropa, B KOTOpPbIA Bpe3aHa nocneaHas. 3Ta cBA3b MCNo/Ab3oBaHa B pabote [38]. B
pe3ynbTaTe NOAEBbIM METOLOM U METOAOM NpeAesibHOM 3p03MM NOSIyYeHbl MOKA3aHHbIe Ha pUCyHKe P.2
KpUBble OMTUMANbHOM KPYTU3HbI OTKOCOB, BbIEMOK, BPE3aeMbIX B CyXMe KOCOropbl, C/OMKEHHble
NIeCCOBMAHbIMM, A TaKKe 0ObIKHOBEHHbBIMW FPYHTAMMU.
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1 - kocoropsbl 1:1,6 1 0T/I0XKe, 0BbIKHOBEHHbIE FPYHTbI;
2 - kocoropbl 1:1,5 1 oTn0XKe, neccosble rPyHTbI;
3 - Kocoropbl 1:3,0 1 0TN0Ke, NeccoBble rPYHTbI

PucyHOK P.2. 3aBUCMMOCTb ONTUMasIbHOM KPYTU3HbI OTKOCOB
BbIEMOK OT MX BbICOTbI A/11 CYXMX KOCOTrOpoB

Mcnonb3oBaThb 3TU KPUBbIE MOXKHO 6€3 KaKnX-Mb0o JONOAHUTENbHbIX pacyeToB. A nonepeyHbix
npodunen, KpyTM3Ha OTKOCOB Ha3HAYeHa Mo KPUBbIM 2 1 3, cnesyeT NpeayCMOTPETb 3aKIOBETHbIe NOJIKK
AN pasMeLLeHNs U nocieaylolwein ybopKM ¢ HUX NPOAYKTOB €XKEerofHoro 3p03vOoHHOro paspylleHus
OTKOCOB. Pasmep nosok - Ao 3,0 M B 3aBUCUMOCTM OT BbICOTbl HAarOPHOrO OTKOCA BbIEMKWU U KPYTU3HbI
Kocoropa.

PacueTbl YyCTOMYMBOCTM OTKOCOB BbIEMOK Ha MOKPbIX Kocoropax. MosHocTtbio, Ha 100%, 1 Kpyrablii
rofi MOKPble KOCOropbl BCTPEYAIOTCA PeAKO M TpebyoT MHAUBUAYAAbHOTO NPOEKTMPOBaHMA. BO3MOMKHbI

KOCOropbl, yBAaXHAemMble NoA3eMHbIMM BOAAMMU HA HEKOTOPOM rNybuHe OT NOBEPXHOCTM KOCOropa, Kak
NOKa3aHO Ha puUcyHKe P.3.

x=h ——-1'. {




@3C1 - FpPaHULIa YBNAKHEHNSA, HUKe KOTOpoit rpyHTbl umetor W > W),

PucyHok P.3. PacyeTHas cxema a4na onpeaeneHms ycTomynsoctum
OTKOCA BbIEMKM B MOKPOM 21€CCOBOM KOCorope

o coopyKeHua BbIEMKU MNOBEPXHOCTHbIA C/AOM TrpyHTa obecneymMBan CcylLecTBOBaHME MO
HanpaB/ieHUto R yaepXKunBatoLWwmx HanpsKeHUn, paBHbIX

2T

r=———+co
sin2p 2P

e ff =45+ %,- r=0,50y, htep +C.; o, =0,57 h;

@, n Cc - YrAbl BHYTPEHHEro TPEHWA W CuenieHusa, COOTBETCTBYOLWME ynpyron ¢ase
COMPOTUBNEHNA FPYHTOB Harpyskam (cm. [38]).

CnepoBaTentcHo, npupoaHblie AaBneHnA B4O0Nb NO Cl —@3 A0 COOpyXeHNA BblIEMKKU B nepnoabl

Ce30HHOro yBn1aXXHeHNA HNXe C] _@3 6blnn:
Ot =Ky s —rsina; o, =Ky h-rsina; o, =Kyh —rsina,

roe K - KoadpdpuumMeHT, XxapakTepmusyowWwmn CHUXKeHne moayns obuen gebopmaummn rpyHTOB npu
YBE/IMYEHMM BNAXKHOCTU NOCAEAHUX.
3HauMT, KaK TONbKO BYAET COOPY!KEHA BbIEMKA U YAEPHKMUBAIOLME HANPAXKEHUA NO HanpasaeHuto R

MCYE3HYT, Harpyska no Cl —@; Bo3pacTeT NPy yBENMUYEHNN BNAXKHOCTU HUXKE YKa3aHHOMN ropU30HTaNM
BO Bpems 6/1MKallLuero MOKpPOro cesoHa Tam HauHeTCs paspylueHne rpyHToBs.

bnok ,ZIF@3C1 NOAYYUT UMMYbC K MOBOPOTY NPOTMB YacOBOW CTPENKM BOKPYr ToukM O. OgHaKo
YKa3aHHbI 610K ByaeT OCTaBaTbCA B NMOKOE A0 Tex Nop, MoKa CYMMa YAepuBaloWmMX MOMEHTOB OT

pacTArMBalOWMX HANPsXKeHUA Ha BepTMKann -0, OT CHUMAKOWMUX HanNpsXKeHun no 0—@3 "

NPUPOAHOro NPOTUBOAABEHNA, HOPMAJIbHOTO K C1 —@3 6yaeT npesbIWwaTh MpagpyLLI oT cobCTBEHHOrO
Beca G.
dnopy pacTarnBaloWmMx HanpaxeHun NBYO HauyMHaOT CTPOUTbL C ONpeaeneHUs MaKCUMaJsibHbIX

PacTArMBaOWMX HANPAXKEHUN o, ~ C'C no obpasuam rpyHTa c raybuH 5 - 6 M, rae HeT Ce30HHbIX
KonebaHW BNaXKHOCTU FPYHTOB OT aTMOChEPHbIX OCaAKOB.
Ha yuyactke I'-B opauHaTy antopbl npMHUmMatoT pasHon 0,20 CC , TaK KaK pacyeTbl BeayT Ha Hanbonee

HebnaronpuaTHOe BPemMA roAa - BecHy, Koraa BepxHue 1,5 M MmeloT HamboNbliylo BAAXKHOCTb U
HaMMeHbLUYI0 NPOYHOCTb.
Ha yyactkax B-Y 1 Y-O c goCTaTOYHOM AN NPAKTUYECKUX LEeneidl TOYHOCTbIO MOMKHO MpoBecTU

npambie. OpauHatbl O-K 1 J1- @; no ynpoleHHOMy BapUaHTy pacyeToB MOXKHO NPUHATL paBHbIMM 0,6 1

0,5r cooTBeTCTBEHHO.

OnpegeneHve paBHOAEMCTBYIOWMX OT PaCTATMBAOWMX W CHUMAOWMX HAMNPAXKEHWUN, OT
NpPUPOAHOro NPOTUBOAABAEHUA ANA NOoMnepeyHoro Npodmas BbleMKU ToaWwMHON 1,0 M BbINOAHAOT MO
NAoWaAAM 3MNOP HaNpPAKeHU. ToYKaMKU NPUNOKEHNA PAaBHOAENCTBYIOLWMX CYMTAIOT LLEHTPbI TAXKECTU
COOTBETCTBYHOLLMX 3Mt0p. TOUKOM NPUNOKEHUA paBHOAENCTBYIOLLEN cOBCTBEHHOrO Beca G CUMTAOT LEHTp

TaxkecTu kocoit Tpaneuun I D,C, .

BO3MOMKHbI C/ly4au, KOrga rpaHuLa YBAAXKHEHUS IEXKUT HUXKE C1 — FOO . B stom cnyuae cHavana



BbIMOJIHAKOT pacyeT Ha OTpbiB ﬂFOIOCI OT MaTEPUHCKOro maccmBa, a 3aTemM - Ha CKOJibXXeHue no

OIOCI . Touka Cl B O6LLI,eM C/lyd4ae MOXEeT HaxXxoaAuUTbCA KaK Bbllle ee NoNoXKeHUA, MOKAa3aHHOro Ha

pucyHKe P.3, TaK 1 HUKe ero.

OnpegeneHune KoappuumneHTa HageKHOCTM Mo rPYHTY. Bo Bcex pacyeTax yCTOMYMBOCTU MPUXOANUTCA
UmeTb Aeno ¢ obpasuamu rpyHTa, MO KOTOPbIM ONpesensoT Heobxoaumblie O1s PacyeToB ero
NPOYHOCTHbIE XapPaKTEPUCTUKKU. TOCKOJ/IbKY TPYHTbI, Kak MpaBuio, HEOAHOPOAHbI, BCEraa MmeroTca
Pas3NNuNA MeXAY KakAbIM OTAENbHbIM M3MEPEHMEM MPOYHOCTHOrO MOKasaTens U BCEMU APYTMMM.
BennumHy aTUX pasanyunii gas n UsMepeHuin NPUHATO OLEeHNBATb KO3PPUUMEHTOM BapuaLmm V:

rae xl- - Pe3ynbTaT O4HOIro U3SMepPEHNA;

X - cpeaHeapudmeTUYecKoe 3HadeHMe pesybTaToB N U3MEPEHUN.

Yem bosblue v, Tem 60ablunit KoaddnumeHT 6e30MacHOCTU MO FPYHTY Kr cneayeT BblbupaTth Ann

TOro, 4Tobbl PasAennTb X Ha NOCAe4HUI U NONYYUTb PACYETHOE 3HAYEeHWe NPOYHOCTHOrO NoKasaTens.
Ha pucyHKe P.4 npeacTasneH rpaduk, no KOTOPOMyY MOXHO onpeaenuTs K B 3aBucMocTy OT 3aaaHHOM

HagexHoctn & pnA pacquHoﬁ Be€/INYUNHbI TOFO AN UHOTO NPOYHOCTHOrNO NOKa3aTenA rpyHTOB. I'IpM
MCNno1b30BaHUU rpad)MKa PUCYHKa P.4 HeO6X0,CI,VIMO MMEeTb B BNUAY, YTO ABE OCHOBHbIE NpAMbIe AEﬁCTBymT

npwu 3<n<6.EcM30>n> 6, T0 Kr =l+va. Mpamble, COOTBETCTBYOWME NOC/AeAHEMY YPABHEHUIO,
MoKasaHbl Ha pUCyHKe P.4 TOHKMMUK IMHMAMM. TaKkKe He cneayeT 3abbiBaTb, UTO Kr ana @, vana ch

6yayT pas/IMYHbIMK, TaK KaK v, nVv, 6yayT oTAnYaTbCa Apyr oT Apyra. Ecam v okaxetca 6osnbuwe 0,40 -

0,45, pe3ynbTaTbl OTAE/NbHbIX U3SMEPEHNI NPOYHOCTHOIO NOKA3aTeNA cieayeT 3abpakoBaTb U NepenTn Ha
o06bpasupl bonblero pasmepa. V 4osKeH nexatb B MHTepsase ot 0,10 go 0,25.

2,0

1,75

1,50

1,25




PucyHok P.4. F'paduk gna onpegenenunsa koadpuumeHTa
6€30NacHOCTM MO FPyHTY Kr B 3aBMCUMOCTM OT KO3bdULMEHT

BapMaLUN v psaa U3MEPEHUN 1 3aaHHOM HaaeXHoCTU O .

PacueTbl yCTOMYMBOCTM CKIOHOB C OMO/I3HAMM PYC/IOBOro TUNa npueeaeHsbl B paae pabor [38 - 40].

MpnnoxkeHune C
MEPEYEHb HOPMATWBHbIX AOKYMEHTOB

FOCT 5180-84. MpyHTbI. MeToabl 1abopaTopHOro onpeaeneHna GUnNYecKmUx XxapakTepucTuK

FOCT 7394-85. Bannact rpaBWiAHbIA W TPAaBUNHO-NECYAHbIN AO1S KEeNe3HOLOPOMKHOro MNyTwu.
TexHunuecKkne ycnosusa

FOCT 10650-72. Topd. MeToa onpeaeneHua CTeneHn PasNoXKeHUs

FOCT 11305-83. Topd. MeToabl onpeaeneHua snaru

FOCT 11306-83. Topd v npoAyKTbl ero nepepaboTkn. MeToabl onpeaeneHns 30/1bHOCTH

FOCT 12071-84. I'pyHTbI. OT6OP, YNaKoOBKa, TPAHCMOPTUPOBAHME U XpaHeHMe 0bpa3LoB

FOCT 12248-96. I'pyHTbl. MeToabl nabopaToOpHOro onpeaeseHuUs XapaKTePUCTUK MPOYHOCTU U
aedbopmmpyemoctm

roCT 12536-79. [PYHTbL. MeTogpbl nabopaTtopHoro onpegeneHua 3epHOBOro
(rpaHynomeTpuyeckoro) coctaBa

FOCT 17.4.3.02-85. OxpaHa npupoasbl. NMoysbl. TpeboBaHMA K OXpaHe Ni1040PO0AHOrO CA0A MOYBbI
npwv NPOU3BOACTBE 3eM/IAHBIX PaboT

FOCT 17.5.3.04-83. OxpaHa npupoapl. 3eman. Obwme TpeboBaHMNA K peKyAbTUBaALIUM 3EMESb

FOCT 17.5.3.06-85. OxpaHa npupoapl. 3emnn. TpeboBaHUA K oOnpeaeneHutd HOPM CHATUA
NA0A0POAHOMO CNOA NOYBLI NPU NPOU3BOACTBE 3EMAHbLIX PaboT

FOCT 20522-96. TpyHTbl. MeToAabl cTaTUCTMUYECKON 06paboTKKN pe3yNbTaToB UCNbITaHWA

FOCT 21153.2-84. lNMopoabl ropHble. MeToabl onpeaeneHma npegena npoyYHoOCTM Npu o4HOOCHOM
cxKatum

FOCT 22733-77. TpyHTbl. MeToa, nabopaTopHOro onpeaeneHmns MakCMmasibHOM NAOTHOCTH

FOCT 23061-90. I'pyHTbI. MeToabl PagMON30TOMNHbIX U3MEPEHWUIA NNOTHOCTU U BIAXKHOCTU

FOCT 23161-78. TpyHTbl. MeTog, nabopaTopHOro onpeaeneHns XxapakTepmuCcTUK NpocasodHOCTH

FOCT 23740-79. TpyHTbl. MeToabl nabopaTopHOro onpegeneHus CoaeprkaHuMA OpraHUYecKmx
BeLecTs

FOCT 23741-79. TpyHTbl. MeToAbl NONEBbIX UCMbITAHWUA Ha CPe3 B FOPHbIX BbipaboTKax

FOCT 24143-80. I'pyHTbl. MeToabl nabopaToOpHOro onpeaeneHuUs XapaKTepUCTUK HabyxaHusa u
ycagKkm

FOCT 25100-95. I'pyHTbl. Knaccudumkaums

FOCT 25260-82. Mopoap! ropHblie. MeToa N0AEBOro UCMbITaHMA MEHETPALMOHHBbIM KapOoTaXKem

FOCT 25584-90. I'pyHTbI. MeToabl nabopaTtopHOro onpeaeneHus KospouuneHTa dpuabTpaumnm

CHwuM 2.01.01-82. CtpouTenbHan KnMmaToaorua n reopusmka

CHwuM 2.01.07-85. Harpy3ku 1 Bo3aencTauns

CHwnIM 2.01.14-83. OnpegeneHune pacyeTHbIX TrMAPON0TMYECKUX XapPaKTEPUCTUK

CHuM 2.01.15-90. MH»KeHepHas 3aluTa TEPPUTOPWUM, 34aHUN U COOPYKEHUM OT OMaCHbIX
reosormyeckmx npoueccos. OCHOBHbIE NOJIOXKEHUA MPOEKTUPOBAHUA

CHwuM 2.02.01-83. OcHOBaHMA 34aHUI N COOPYHKEHUN

CHwnM 2.05.02-85. ABTOMO6MNbHbIE AOPOTH

CHwnM 2.05.03-84*. MocTbl U Tpy6bl

CHwuM 2.05.07-91. MpomblWAeHHbIA TPAHCNOPT



CHuM 2.06.05-84*. MAOTUHbI U3 TPYHTOBbIX MaTepKnasios

CHuMN 2.06.04-82*. Harpy3sku M BO3OENCTBMSA Ha TMAPOTEXHUYECKME COOPYHKeHUs (BONHOBbIE,
neposble U OT CyA0B)

CHuM 11-7-81%*. CTpoMTENbCTBO B CEMCMUYECKMX PaioHaX

CHuN 11-01-95. UHCTPYKuMsa o nopsgKe pas3paboTKM, COrnacoBaHWUA, YTBEPMKAEHWUS U COCTaBe
NPOEKTHOW AOKYMEHTALMMN Ha CTPOUTENBLCTBO NPEANPUATUI, 34aHUIN N COOPYIKEHU

CHwuIM 11-02-96. MHXKeHepHble U3blCKaHMA Ana ctpoutenbctBa. OCHOBHbIE NONOXKEHUA

CHwuMM 32-01-95. }enesHble goporu Konen 1520 mm

CN 11-101-95. Mopsfok pa3paboTKM, COrNacoBaHWs, YTBEPXKAEHMA M cocTaB 0OOCHOBAHWA
WHBECTULUMI B CTPOUTENBCTBO NPeAnpPUATUA, 34aHUI U COOPYKEHWN

BCH 61-89. MU3biCKaHMsA, NPOEKTUPOBAHNE U CTPOUTEIbCTBO XKENE3HbIX AOPOr B paloHaX BEYHOM
Mep30Tbl

BCH 200-85. MpoeKTMpoBaHNE U COOPYKEHUE 3EMIAHOTO MOJIOTHA XENe3HOAOPOXKHON JIMHUMU
ArenbcKaa-Amobypr

BCH 205-87. Hopmbl Ha NpOeKTUpOBaHME 3eMJIAHOIO NOJIOTHA KenesHblX J0POr U3 TMHUCTBIX
FPYHTOB C NPUMEHEHUEM Fre0TEKCTUNA

BCH 206-87. [MapameTpbl BETPOBbIX BOJIH, BO3AEWUCTBYIOWMX Ha OTKOCbl OeperosalimTHbIX
COOpYKEeHUM

BCH 203-89. Hopmbl 1 TeXHMYECKME YCNAOBUA HA NPOEKTUPOBAHME U CTPOUTENLCTBO KEeNesHbiX
A0por Ha nonyoctpose Aman

CTH U-01-95. XKenesHbie goporu Koneun 1520 mm.
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