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1 OBJIACTb HPUMEHEHUWS

1.1 Csox mpaBun paspaboraH ans oOecrneueHus BblmonHeHus Tpebosanuii CHull 32-01-95
“YKenesnsle noporu koneu 1520 mm” (Pasznen 4. 3eMIIIHOE IOIOTHO).

JIoKyMeHT npefHa3HaueH As NPUMEHEHUsl IMpPU HNPOEKTUPOBAHUM U CTPOMTENBLCTBE 3EMIISHOIO
HOJIOTHA HOBBIX JKEIE3HOAOPOXKHBIX JIMHUI Konen 1520 MM, INIaBHBIX M CTAHLMOHHBIX IIYTEH, y3J10B U
CTaHLMH, a TAKKE BHEIIHUX (ITOABE3HBIX) JKEIE3HONOPOKHBIX ITyTel NPEAIPHATHIA U OpraHu3alui 1o
COIIACOBAHHIO C OPraHAMMU HCIIOIHUTENBHON BIACTU B O0JIACTH 2KEJIE3HOJOPOXKHOIO TPAHCIIOPTA.

1.2 Coa npaBmi pacnpoCTpaHAETCs Ha IPOEKTHPOBAHUE 3EMIISIHOIO IOJIOTHA JKENE3HONOPOMKHBIX



JIMHUH, NpPeJCTaBISIONIEro co0O0il KOMIUIEKC 3eMIIHBIX COOPYXKEHHUI B BHUIE HACHIIEH, BbIEMOK,
BOJIOOTBOZIOB, OOECIEUUBAIOIIUX OTBOJ HMOBEPXHOCTHBIX U IPYHTOBBIX BOJA OT 3€MIISIHOIO HOJOTHA,
COOPY>KEHUIH MHXEHEPHOH 3aILUThl 3€MJISIHOTO IIOJOTHA OT NPUPOAHBIX I'€0(PU3UUECKUX MPOLECCOB (C
yaerom TpeboBanuil CHull 2.01.15-90) u cnenuanbHbIX MEPOIPUSTUI IO IOBBIIIEHUIO YCTOHYMBOCTU
OCHOBaHHUS 3EMJISIHOTO N10JIOTHA.

2 HOPMATHUBHBIE CCBLIIKHA
IlepeueHb HOPMATHUBHBIX JOKYMEHTOB, Ha KOTOpbIE AaHbl CChUIKM B CBOzEe IpaBUi, IPUBEICH B
npunoxenuu C.

3 OBIIUE ITOJIOXKEHUS
3.1 3emnsHoe MONOTHO CIEQyeT MPOEKTUPOBAaTb HAa OCHOBE MATEpUAIOB HHXEHEPHO-
reoJIe3NYECKHUX, HH)KEHEPHO-TE0JIOrMYECKHX, HMHXEHEPHO-THPOMETEOPOIOTHUECKUX,

THAPOTEOIOTHYECKUX U THUAPOJIIOTMYECKUX H3bIcKaHui. [Ipu HEoOXOmMMMOCTH, B CIIOXKHBIX YCIIOBHSX,
ClIe/lyeT BBINONHATh F€OKPHOJIOTHYECKHE, HHKEHEPHO-CEHCMOJIOTHYECKUE U JIPYrHe BUJIbI U3BICKAHUH,
a TaKKe HaTypHbIE onpeesieHns 1e()OpMaTUBHBIX U IPOYHOCTHBIX CBOMCTB I'PYHTOB OCHOBAHHUSL.

[Ipu npoexkTupoBaHNK HEOOXOAUMO OOECIIeUnBATh 3aJaHHbBIH YPOBEHb HA/IS)KHOCTH MO NPOYHOCTH,
CTa0MJIBHOCTH W YCTOHYMBOCTM 3€MJITHOTO TMOJIOTHA IIPU MHMHUMAJbHBIX 3aTparax, a TakKKe
MaKCHMaJIbHOM COXPAaHEHUH LICHHBIX 3eMellb, HAMMEHbILEM yiiepOe MpupoIHOii cpere.

HeoOxonumMble cOOpy)KeHUsI M YCTpOWCTBA WHXKEHEPHOM 3allUThl (CHEro- M MNECKO3aLUTHBIE,
MPOTUBOOOBAJIbHBIE, IPOTUBOHAJIEIHBIE, IPOTHBOJIABUHHBIE, IPOTHUBOCENIEBbIE, OXPAaHHbIE JIECONOIOCHI
W JIp.) MOTYT pacroiaraTbCsi Kak B IOJIOCE OTBOJAA JKENIE3HOM JIOPOTH, TaK U 3a €€ IpeieliaMu B
CHELHAlIbHO BBLICJIIEHHBIX OXPAHHBIX 30HAX [0 COMVIACOBAHUIO C MECTHBIMH OpraHamu
HCITOJIHUTEILHOM BJIACTH M BJIAJEIbLIAMH 3€EMEITb.

3.2 IIpu mpoeKTHPOBAHUU 3EMIISTHOTO TIOJIOTHA JIOJDKHBI ObITh MPHUHSATHI KOMIUIEKCHBIE PELICHHS I10
BbIOOPY ¥ HA3HAYEHHMIO:

KOHCTPYKIIMM 3E€MJISSHOTO IIOJIOTHA B 3aBHCHUMOCTH OT KAaTE€rOPHH HKEJIE3HOJOPOXKHOM JIMHUH,
WH)KEHEPHO-TEOJIOTMYECKMX W TPUPOIHBIX YCIOBMH C YYETOM JIeJIEHUS TEPPUTOPHU CTpaHbl Ha
kiiuMatryeckue 3086l (CHull 2.01.01-82), a Takxke crioco6oB npou3BoacTBa padoT;

IpyHTa JUId HACBINIEH C y4e€TOM BHJA M COCTOSHHMS T'PYHTOB OCHOBAHMS, BBICOTBI IPOEKTUPYEMOM
HACBIIH, a TAK)KE Pa3BENAHHBIX 3aMlaCOB IPYHTOB, TAJIBHOCTH MX BO3KH, HAJIMYUS MOOJIN30CTH OTXOJIOB
MPOMBIIIUIEHHOT'O NIPOU3BOJICTBA, IPUTOHBIX Ul COOPY)KEHHS 3€MJISTHOTO IIOJIOTHA;

BHJa W KOHCTPYKIMHM BOJOOTBOJHBIX YCTPOWCTB COOTBETCTBEHHO pAcCUeTHBIM pacxoiam
MOBEPXHOCTHOT'O CTOKA M TMPOr€0IOTHYECKUM YCIIOBUSIM;

TUIA YKPETUIEHHUsI OTKOCOB 3eMJISTHOTO ITOJIOTHA M BOIOOTBOJIOB C Y4E€TOM MECTHBIX YCIIOBHI;

KOMIUIEKCa YCTPOMCTB M MEPONPHATHHA MO 3alUTe IyTH OT BPEIHOrO BO3JAEHCTBHS MPHUPOIHBIX
(baxTopoB.

3.3 IIpy NpOEKTUPOBAHMM 3EMIISTHOTO IOJIOTHA CJEyeT NPUHUMATh HArpy3Ky OT IOJBHXKHOTO
COCTaBa M BEPXHEr0 CTPOEHUS IYTH C y4ETOM IIepPCIEKTUBHBIX YCIOBHH SKCIUTyaTalu Joporu. B
HEOOXOIMMBIX CIIydasX ClIeIyeT IMPOBEPSTh YCTOHYMBOCTh OTKOCOB, MPOYHOCTh OCHOBHOM IUIOLIAJIKH U
OCHOBaHHUSl Hachlled, HMX JAe(OPMATHBHOCTh B 4YaCTH HENPEBBIICHUS JOIMYCTHUMBIX 3HAa4YeHHUH
nedopmanuii paBHOMEPHOIO MOPO3HOTO ITy4eHHs] U OOpaTUMBIX (YHPYTMX) M OCTaTOYHBIX OCAJIO0K
OCHOBAHUM HACKITICH.

3.4 Jlna obecrieueHHsT HAJEKHOCTH KOHCTPYKUMH 3€MJITHOTO IOJOTHA W paclIMpeHus cgepsl
MPUMEHEHUS] MECTHBIX IPYHTOB CIIEAYET IIPEAyCMaTPHBATH!

YIUIOTHEHHE J0 HOPMHUPYEMOH IUIOTHOCTH TPYHTa B HACBHIIAX, B HEOOXOAMMBIX CIydasx IO
OCHOBHOM IUIOIIAJIKON B BHIEMKAaX M Ha HYJIEBBIX MECTaX;

YCTPOHCTBO 3aILUTHOTO CJIOS U3 IPEHUPYIOLIUX IPYHTOB 1107 0aJIacTHOW NPU3MOii;

IIPUMEHEHHE TEOTEKCTUIIBHBIX MaTepHaloB (HAa OCHOBHOH IUIOLIAJIKE MO/ 3AIIMTHBIM CIIOEM, B
KOHCTPYKLHMSX YKPEIUICHHS! OTKOCOB, a TAK)Ke Ha c1a0bIX OCHOBaHMSX);

HCIIOIb30BAHHE TEIUIOM3OJISIIUOHHBIX MATEPHAIOB Ul MPEIOTBPALIEHHs MOPO3HBIX JehopMaiuii
(meHorIacTHI, HUTAKH, TOP();

Ha/Ie)KHOE o0ecreyeHrue OTBOZA MOBEPXHOCTHBIX M IOJI3EMHBIX BOJ OT 3€MJISIHOTO IOJIOTHA (B TOM
YHCIIe C IPUMEHEHNEM JPEHAKEH MEJIKOro 3aJ0KEHHUsI, BOJOOTBOIHBIX JIOTKOB);

IIPUMEHEHHE MH)XEHEPHBIX CIIOCOOOB 3alUThl OTKOCOB HAcChINel (IUISDKHBIE OTKOCHI, 00CEB,
KeJ1e300€TOHHbIE YKPEIUICHHUs, XMMUYECKOe 3aKpeIyICHHE ITOBEPXHOCTHOI'O CIIOS I'PYHTA) M CKaJIbHBIX
BBIEMOK (ITHEBMOHAOPBI3T OETOHA, O/IeBaIOIUE CTEHbI, aHKEPHbIE KPEIUIEHHs U 1Ip.);

0OCBINKY OTKOCOB HaChIIel M BHIEMOK KPYITHOOOJIOMOYHBIM U CKaJIbHBIM I'PYHTOM.



3.5 B cBs3u ¢ COBPEMCHHBIMHU Tpe6OBaHI/I$IMI/I IO YBCJIMYCHUIO CKOpOCTeﬁ JABHIKCHHSA IIOC310B U
YBCIIMUYCHHUIKO HArpy3oOKk Ha OCH HNOABWKHOIO COCTaBa HeO6XOZ[I/IMO HC TOJBKO YYUTBIBATH
I[e(bOpMaLII/IOHHI)Ie IIOoKas3aTciin KOHCprKI_[I/Iﬁ 3EMJISIHOI'O II0JIOTHA, HO W HOPOU3BOAUTH IIPOBCPKU
TMPOYHOCTH OCHOBAHUS IO 0aJsTaCTHBIM CJIOEM Ha BI/I6p0ycTOI‘/‘I‘{I/IBOCTI) IpU MPUHUMACMBIX CKOPOCTAX
JBUKCHHUA IIOC310B.

4 I'PYHTBI AJ151 BEMJISSHOI'O IIOJIOTHA

Knaccudpukanusa rpynros

4.1 I'pynts! B coorBerctBur ¢ 'OCT 25100 noapa3zaenstorcs Ha 4 Kilacca: CKaJlbHbIE, AUCTIEPCHBIE,
Mep3J1ble U TEXHOTCHHBIE.

4.2 TIpUMEHUTENBHO K YCIOBHUSAM IPOEKTUPOBAHMSA 3EMJISIHOIO IOJIOTHA CKAajbHBIE IPYHTBI
HOIpPAa3ACNAOTCS Ha 3ajleralollde B €CTECTBEHHBIX YCIOBMUSAX B BUJE MAacCUBOB (B BbIEMKAaX) U
pa3npobieHHbIE, OTYyYEeHHBIE IOCPEACTBOM Pa3pyIIEHUs CKaIbHBIX MACCUBOB (/IS HACBIIEH).

CkanbHble (QYHTBI XapaKTEepU3YIOTCs II0Ka3aTeIsIMU IPOYHOCTH M BBIBETPHBAEMOCTU BO BPEMEHU; B
MaccuBaxX, KpOME TOr0, — HaJIM4YUEM TpPEIIUH, HUX COCTOSHUEM, OpHEHTalUedl B IPOCTPAHCTBE,
GJIOYHOCTBIO U JIIp.

ITo crenenu ycTOMUMBOCTY K BbIBETPUBAHUIO BO BPEMEHU I0]] BO3AEHCTBUEM NPUPOIHBIX (HAaKTOPOB
CKalbHblE TPYHTHl IOAPA3ACIAIOTCS Ha  CIA0OBBIBETPUBAIOLIMECS,  BbIBETPUBAIOLIMECS U
JIETKOBBIBETpHBatOIecs (MPUIIOKEHUE A).

CHoco0HOCTb K BBIBETPMBAHMIO ONPENENSETCS JIMTONOIMYECKAM COCTaBOM, JaOOpaTOPHbIMU
UCHBITAHUAMU 00Pa3LOB IPU MHOIOKPATHOM YBJIA>KHEHHU

— BBICYLIUBAHUMY, a B CEBEPHOHN KIMMaTUUECKOI 30HE

— JIONOJIHUTENBHO 3aMOPa’KMBAaHUEM — OTTaUBaHMEM, C YYETOM pe3ylIbTaToOB HaOIIOAEHUM 3a
HOPUPOIHBIMU OOHAXKEHUSAMU U TPYHTOBBIMU COOPYKEHUSIMU B aHAJIOTUYHBIX YCIIOBHSAX.

4.3 Ilo BOJOIPOHHUIAEMOCTH IPYHTBI, UCIIONb3yeMbIE A COOPY:KEHUs HAChIIEH, pa3ensorcs Ha
JIPEHUPYIOLIUE U HEAPEHUPYIOILUE.

K npenupyromum ciiefyeT OTHOCUTb TIPYHTBI, MMEIOLIME NPU MAKCUMAabHOI IJIOTHOCTH IpU
crangaprHoM ymiaotHeHud no ['OCT 22733 koadduument cdunprpanuu He MeHee 0,5 M/cyT u
coneprkanue MeHee 10 % uactur o Macce pasmepom mMedee 0,1 Mm.

OLeHKa BOIONPOHULIAEMOCTH IPYHTOB BO3MOXHA I10 MOKA3aTelsIM IPaHyIOMETPUUECKOrO COCTaBa.
K npennpyromum rpynram (Ky > 0,5 m/cyT) OTHOCATCA KPYMHOOOJOMOYHBIE TPYHTBI C IECYaHbIM
3aI0JIHUTENEM, [IECKU IPABEIUCTBIE, KPYIHbIE, CPEAHEN KPYIHOCTH, €CIM B IEPEUUCICHHBIX IPyHTaX
conepxanue vactul pasmepom MeHee 0,1 MM He mpesbimaer 10 % mno macce. IIpu Oompuiem
COllEpXKaHMM B HUX dvacTul pasmepoMm MeHee 0,1 MM ompexpenenue koddduuuenra QuibTpauuu
SIBJISIETCS 00SI3aTENIbHBIM.

ITpu TeXHUKO-3KOHOMMYECKOM OOOCHOBAHUHU C Pa3pelleHUs] 3aKa3uuKa JOMYCKAeTCsl IPUMEHEHUE B
KauecTBE JPEHHUPYIOLIEr0 IPyHTa IECKOB MEIKHMX U IbUIEBATHIX, coiepxamux Oonee 10 % vactun
pa3mepom MeHee 0,1 MM, ecinu ko3(duuueHT GpuibTpanuy ux He Menee 0,5 M/CyT.

Jlns  KpymHOOOJIOMOUYHBIX IPYHTOB C IECUaHbIM 3amoiHUTeNeM Kod(duuueHt QuibTpanuu
YCTaHABJIMBAETCS HA OCHOBAHUM UCIBITAHUS 3allONHUTENISL.

4.4 YuuTbiBas CIIOXKHBIE U U3MEHSIOIIMECS BO BPEMEHHU YCIIOBUSL PaOOThl IPYHTOB B KOHCTPYKLMU
3EeMJISHOIO IOJ0THA, MIMHUCTbIE IPYHTHI JononHuTensHo k 'OCT 25100 noapa3aenstorcs N0 CTeneH:
3aCONICHHOCTH, IPOCAJOYHOCTH, HAOYXaeMOCTH M IIy4MHUCTOCTH (mpuioxeHue b), uro cuemyer
YUUTBIBATh IIPU MPOEKTUPOBAHUM 3€MIISTHOTO IOJIOTHA.

I'pynTs! st HacbInei

4.5 I'pyHTBI 17151 HACBIIEH CIIelyeT MPUMEHATh C y4eTOM MX CBOICTB M COCTOSIHUS, OCOOCHHOCTEH
MPUPOJHBIX YCIIOBMH B Ipefeiax ydacTKa pa3MeLIeHHs MPOEKTUPYEeMOro oObeKTa, a TaKKe MecTa
HAaXOXJIEHUS 3a1acoB IpyHTa (Tabnuua 4.1).

JlomyckaeTcst HCIOJIb30BaTh MECTHBIE TPYHTBI, B TOM YHCIIE€ TEXHOT€HHbIE (OTXO/bl IPOU3BOICTBA):

METaJUIyprHYecKue IUIaKH, 30JI0LLIAKOBbIE CMECH, MaTephajbl IOPOAHBIX OTBAJIOB M JIp.,
MIPUTOJIHBIE /ISl COOPYKEHHUS 3eMJISTHOTO ITOJIOTHA.

Jng Haceimeil BO BCEX YCIIOBHSAX MOXHO TIPUMEHSTh TPYHTBI, COCTOSIHUE KOTOPBIX IO
BO3/IeiiCTBHEM MPHUPOAHBIX (PAKTOPOB MPAKTHYECKH HE U3MEHSETCS WIN M3MEHSETCS He3HAUUTEIbHO U
HE BJIMSET Ha MPOYHOCTh M YCTOMYMBOCTH 3EMJISTHOTO ITOJIOTHA.

4.6 I'pyHTbBI, COCTOSHHE W CBOWCTBAa KOTOPBIX CYIIECTBEHHO H3MEHSIOTCS I0J BO3ZEHCTBHEM
MPUPOIHBIX (PAKTOPOB, JIOIYCKAIOTCS K MCIIOIb30BAHHIO B KAUECTBE MaTepuasia JJisi HaChlIel ¢ yueToM
orpaHu4eHui (tabiuua 4.1).



Bo3MoxxHOCTh M I_[eJ'IeCOO6pa3HOCTI> TNPUMCHCHHMS TaKUX I'PYHTOB YCTaHABJIMBAKOT B 3aBUCUMOCTHU OT
MCCTHBIX ch'IOBI/Iﬁ U TCXHHUKO-D3KOHOMHYCCKHUX COO6pa)K€HHﬁ C Y4C€TOM 000CHOBAHHOTO BI)I60pa
KOHCprKI_[I/Iﬁ HaCBIHeﬁ, a TaKxe CrocoOoB 3alIUThI 3EMJITHOI'O ITIOJIOTHA OT pa3pylIaroniero Z[eﬁCTBPISI

HOPUPOIHBIX (PaKTOpPOB.

Tabmuma 4.1

Bup rpysTa

Ol"paHI/I‘{eHI/ISI T10 IPUMCHCHUIO

O0nacTh NpUMEHEHUs

CkalbHbIe

be3 orpannuenus

Bo Bcex ClIydasaX, B TOM 4YUCIC 1A

cJ1a00BBIBETPUBAIOLIMECS u OTCBIIKM B BOLY B OTKDBITHIE

BbIBETPHUBAIOIHECS, BOJIOEMBI

Hepa3MArdaemsole,

KPYIHOOOJIOMOUHbIE u

KPYIHOOOJIOMOUHbIE c

HeCUYaHbIM 3aI0JIHUTENEM,

HECKH JIPEHUPYIOLIUE,

METaJUTyprU4ecKue HUTaKu

Menkue HeapeHupyromue u|OrpaHudeHUs no|Bo Bcex ciyuasx, B TOM 4MCIE Ha

[bUIEBATBIE  HECKHM,  CYNECH|MHUHUMAJbHOMY BO3BBIIIEHHIO|0ONOTaX B 3alONHEHHbIE BOMOH

JIETKHE OpOBKM Hachlllel Ha CBIPbIX M|KOTIOBaHbl. IIpu  orcelmke B
MOKPBIX ~ OCHOBAHUSX;  IO|OTKPBITbIE BOAOEMbI TPEOYHOTCS
YCIIOBUSIM OTCBIIKM B BOJY; JJIsI| JOIIOJIHUTENbHbIE KOHCTPYKTUBHBIE
cymeceil  orpaHMueHUs  IO|U TEXHOJIOIMYECKUE PEIICHUS
BIIaXKHOCTU

I'nunuctsie IpyHTbL | OrpaHuyeHUs no|(Bo Bcex ciydasix IpH BIIaXKHOCTH,

KPYIHOOOJIOMOUHbIE TPYHTHl C|MHHUMAJbHOMY BO3BBILIICHHIO|HE MPEBBINIAIONICH yCTaHOBIECHHbIE

[JIMHUCTBIM 3aIl0JIHUTENEM, |OPOBOK HAchlIed Ha ChIPIX M|HOPMBI; Ha CYyXOM OCHOBAaHHU —

JIETKOBBIBETPUBAIOIILECS MOKpPBIX OCHOBaHMAX U I0[0e3 OrpaHUYEHMs BBICOTBI

pasMsryaemMble CKaJIbHBIE | BIIAXKHOCTH TPYHTOB B IEPHOJ|HACBHINECH, HAa CHIPOM U MOKPOM

IPYHTBl (32  MCKJIIOUYEHUEM |[IDOU3BOJACTBA 3€MIIIHBIX Pa0OT,|OCHOBAaHUSX — A Hachllel

TNEPEUNCICHHBIX HI/DKe)

HC JOITyCKalOTCA B OCHOBHYIO
IUIOMAAKY

BBICOTOM HE MEHee ycTaHOBJ'IeHHOﬁ

I'nunucteie rpynTsl ¢ Wy > 0,4,
BbIBETpEble  CHIOASIHBIE U
CILIO/IUCTBIE CJIAHIBL,

pa3MOKa€MbI€ U BbIBECTPECIIbLIC

TaJIbKOBBIC,
TJIMHUCTBIC
TCXHOI'CHHbBIC I'DYHTBI

XJIOPUTOBBIC

u
CJIaHLBI,

Tpedyercs HHIUBHUIYaJIbHOE
IIPOEKTUPOBAHUE. He
JIOIYCKAIOTCA  110J, OCHOBHYIO
IUIOWIAAKY, M7 OTCBIIKM Ha
CBIPbl€ M MOKpbIE OCHOBAHUS,
JUlsl IOATOILISIEMBIX HAChIIIEH

I[OHYCKaIOTCSI JUIA OTCBIIIKA s Apa
HacCbIIIM Ha CyXOM OCHOBaHWH

4.7 Ilpy npuUMEHEHUU TEXHOIGHHBIX TIPYHTOB B IPOEKTaX JOJKHBI

IpeycMaTpUBaThCs

MEpOHIpUiITU 1O 00ecreueHNI0 CTaOMIBHOCTH OCHOBHOM IUIOAAKH U 110 3allMTE OTKOCOB OT BeTpOBOﬁ

1 BOJHOH 5PO3UH.

4.8 He nomyckaercsi IpUMEHATH JUIs HACBINEH ClIeTyIOIINe IPYHTBL:

[JIMHUCTBIE C BJIa)KHOCTBIO, NPEBbIIAIONIEeH JormycTumyro (1. 4.19);

[JIMHUCTBIE U30BITOYHO 3aCOJIEHHBIE M CHIIbHOHAOYXaroIl1e, )KUpHbIe IIMHbI (puioxenue b);

Topd, w1, Men, 3aTopOBaHHBIE TPYHTHI, coepikaliue 6onee 15 % opraHNuecKHUX BEIIECTB;

IPYHTHI 3aTop(hOBaHHBIE (COAEpKAIIUE OpraHUMIEeCKUe BellecTBa B Konuuecrse 10—15 %) — nns
BEPXHETr0 TPEXMETPOBOI'O CJI0sI HACBIIEH;

IPYHTBI C NIPUMECHIO OpraHUYECKUX BellecTB (B koaudectBe 3—10 %) Uit BEPXHEr0 METPOBOIO
CJI051 HACKINH (ITOJ OCHOBHOM TUIOIIAJIKOI);

IPYHTBI, COJEpIKallle THIIC B KoIudyecTBe, mpesblmaromeM 30 % — mid Hackllelh HA CyXOM
ocHoBaHuH, 20 % — 11 HaChINeld Ha MOKPOM OCHOBaHMH, 5 % — ISl IONTOILISIEMBIX HACHINEH.

[lepeunciennple rPyHTHI pa3pelaeTcsi UCHONb30BaTh B MCKIIOUUTENBHBIX Caydasx Juii gopor IV
KaTeropuyd IpU COOTBETCTBYIOLIEM TEXHMKO-KOHOMMYECKOM OOOCHOBaHMU IIPU 00s3aTeIbHOM
OCYLIECTBJIEHUH MEp, 00€CIeUnBaIOIUX TPeOYyeMYI0 YCTOMUMBOCTD 3€MILTHOTO [IOJIOTHA.

4.9 JIns HyKHEH yacTU MOCTOSIHHO IOATOILUIEHHBIX HACBIIEH, IPU COOPYKEHUU KOTOPBIX TPEOyeTCst




OTCHIIIKA TpyHTa B BOAY, PEKOMEHIYETCS MPHUMEHSTh CKalbHbIC (CIa0OBBIBETPUBAIOIINECS
BBIBETPUBAIOIIHECS HEpa3MsrdaeMble), KPYIMHOOOIOMOYHBIE TPYHTHI (B TOM YHCIE C MECHYAHBIM
3aMOJTHATENEM), TIECKH IPaBEJIMCThIC, KPYIHbBIE, CpeqHeil KPYmMHOCTH. JIOMyCKAIOTCs TakkKe MENKHE H
MBUICBATHIC TECKU M CYMECH JISTKHE TP YCIOBHU OrPAaHHYEHHUI MO KPYTH3HE OTKOCOB U TEXHOJIOTUH
npou3BojcTBa paboT. IIpu 3TOM OTMETKa BepXa OTCHINKH YKa3aHHBIX FPYHTOB Ha3HAYAETCS C YYETOM
BBICOTBI KaIIMJUTSPHOTO TOHSTHSI.

Jlnsi meproauyecky MOATOIUISIEMBIX HACBINEH, MPU OTCBHINKE MX Ha HE3aTOIUICHHOE OCHOBAaHHUE,
HIDKHIOIO TIONTOIUIIEMYIO 4YacCTh HACBHIMH CJIEAyeT OTCBHINaTh M3 JPCHHPYIOIIMX TPYHTOB WIH
MECYAHUCTBIX CyHecei.

4.10 [Ins Hacelneld, BO3BOAMMBIX CPEICTBAMH THIPOMEXaHH3aMU PEKOMEHJIYETCS HCIOIb30BATh
IPaBUIHO-TAJICYHUKOBBIC, MECUYAHO-TPABEIUCTBIC W TIECYAHBble TPYHTHL. BO3MOXXHOCTH MPHMEHEHUS
MBUICBATHIX TIECKOB, a TAKXKE CYMecel ONpe/IeNseTcs MPOESKTOM € Y4eTOM O0OrameHHs COCTaBa TPYHTOB
NP UX HaMBIBE, IPH 3TOM B Telie BO3BOAMMOM HACKIIH COACpKAaHHE YacTHIl pasMepoM MmeHee 0,1 MM
JI0JKHO OBITH He 0osee 15 % 1o macce.

HopMBbI yILIOTHEHHsI TPYHTOB 3€MJISIHOTO IOJIOTHA

4.11 B npoektax HE0OXOIUMO MpeycMaTPUBATh YINIOTHEHUE TPYHTOB IIPHU COOPYKEHHU 3€MJISTHOTO
MOJI0THA:

JUISL HachIllel — M3 BCEX BUOB I'PYHTOB, 32 MCKIIIOYEHHEM C1a0OBBIBETPUBAIOIIUXCS, HA JOPOrax
BCEX KaTeropuii;

B OCHOBaHHSX Hachlneil BbICOTON 10 0,5 M M MO/ OCHOBHOM ILIOIIA/IKOH B BBHIEMKaxX M “HYJEBBIX
Mecrax”’, B TEX CIIy4asx, KOIJla €CTECTBEHHas IJIOTHOCTh I'PYHTOB HI)KE€ HOPMHUPYEMOI — Ha Jioporax
III xaTeropuu u BBILIE.

4.12 TpeOyeMyto B 3eMJISTHOM HOJIOTHE JUIsl MECUAHBIX M TJIMHUCTBIX I'PYHTOB IIOTHOCTH CyXOT'O

IPyHTa pg cleqyeT OpeleNaTh 10 hopMyie

H _
pd =Kp dmax
TA€ Pdmax — MaKCUMalIbHasi MUIOTHOCTh CYXOIr'0 TIpYyHTa, F/CMS, onpeneisieMas 1o METoay

crangaprHoro ymwiorHeHus (I'OCT 22733);

K - MyuHMManbHbI K03 GUIMEHT YILIOTHEHUs, IpuHUMaeMblil no Tabauue 4.5CHulI 32-01-95.

ITpu >TOM HEOOXOMMMO NPOBEPATH HPUTOAHOCTb IPYHTA Kapbepa (pe3epBa) IO YCIOBUSM €ro
BJI2XKHOCTH (B COOTBETCTBHU C YKazaHUsAMHU I 4.19).

4.13 YMeHblleHUE IPU IPOSKTUPOBAHUM KOS(P(UIMEHTA YIUIOTHEHUS 110 CPABHEHUIO C HOpMaMHU,
npuBeneHHsiMd B Tabmuue 4.5 CHull 32-01-95, nomyckaercs B MCKIIIOYHMTEIBHBIX CIy4asX IpH
HEBO3MOXHOCTU U 3KOHOMMYECKOH HELenecooOpa3sHOCTU €ro JOCTIDKEHUS (IIPU HAJIM4YMU TPYHTOB
HOBBIIIEHHO! BIA’KHOCTU WM TPYHTOB MaJIOH BJIaXKHOCTH B 3aCYILLIUBBIX 30HAX).

ITpu 3TOM ClleyeT NpeaycMaTpUBaTh B IPOEKTE JONOIHUTENbHBIE MEPONIPUSTUS, 00ECIEUNBAIOLINE
00LIyl0 YCTOMYMBOCTh 3€MJIIHOIO IOJIOTHA U HPOYHOCTh €0 OCHOBHOH ILIOIANKH (YHOIOXKEHHBIE
OTKOCBI, II€CYaHble MOYLIKU, OEPMBbI, MPOCIONKM IeOTEKCTUIBHBIX MaTepUajoB, 3allac Ha OCaIKy U
ap.).

4.14 VYnnorHeHue OTCBHIIAEMBIX B HACBHIIM CKAIbHBIX IPYHTOB M3 CIa0OBBIBETPUBAIOIIUXCA,
BBIBETPUBAIOIIMXCS, JIEKOBBIBETPUBAIOIIMXCS IOPOJ  (AlEBPOIUTOB, aprUIMTOB, Mepreie,
[JIMHKUCTBIX CIAHUEB U JIp.), @ TAKXKE MECUYaHbIX U [NIMHUCTBIX IPYHTOB OOECIEUHMBAETCS COONIOAEHUEM
YCTAHOBJIIEHHON TEXHOJOTMH IPOM3BOACTBAa PaboT (3aaHHOM TONILUHOI YIUIOTHAEMOIO CIIOs, YUCIa
OPOXOJOB  YIUIOTHSAIOIIMX MallMH M MEXaHU3MOB) M KOPPEKTUPOBKM €€ Ha OCHOBaHUM
HpeIBapUTEILHOIO IPOOHOro yIUIOTHEHU [1].

4.15 Jlns Hachlnell, BO3BOAUMBIX U3 ITIMHUCTBIX IPYHTOB U IECKOB C KO3(hGUIMEHTOM YILIOTHEHUS
K < 0,95, Hacbineil, coopyxkaeMblX CIOCOOOM TIHAPOMEXaHU3ALUM, a TaKXKE M3 CKAIbHBIX U
KPYIHOOOJIOMOUHBIX TIPYHTOB, CleQyeT IpeAycMaTpuUBaThb 3alac Ha OCaJKy 3a CUET YIUIOTHEHUs
IPYHTOB TeJa HACBIIU [10 HOpMaM TaOnuupl 4.2.

Bonbline 3HaueHys 3amaca OTHOCATCS K HACBIMSM, BO3BOJUMBIM B KOPOTKUE CPOKU (10 6 MecAlEeB)
U3 TPYHTOB C BIQXKHOCTBIO, ONM3KOM K MPeIeNIbHO AOMyCTUMOI (11. 4.19).

B cirydasix HEBO3MOXHOCTHU OTCHIIKU HACBIIEH C MOJHBIM 3aI1acOM Ha OCaJKy Ha y4acTKax, IJie 3TO
MPUBOAMT K NPEBBILICHUIO pyKoBOsIIero ykioHa 6onee yem Ha 0,002 (Ha moxxonax K MOCTaM U Ap.),
clegyeT IMpeaycMaTpuBaTh —YLUIMPEHHE OCHOBHOM IUIOLIAJKM, OOECHEUYMBAIOLIEE BO3MOMKHOCTD
HOIBEMKH IMyTH A0 NPOEKTHBIX OTMETOK IIOCIIE 3aBEPIIEHUS] OCAIKHU.



Tabnuma 4.2

XapaKTepUCTHKa IPYHTOB M YCIOBYS BO3BEICHUS HAChIIIEH 3anac, % NPOEKTHOH BBICOTHI
HAChIIH

Ileckn ¥ TJIMHUCTBIC TPYHTBI, OTChbIIa€MbIC C KOB(b(bI/II_[I/IeHTOM

YIUIOTHEHUSL:
K=0,95 0,5

K =0,90 1—25
I'muHucTHIE TpyHTHI NOBBIEHHOM BiakHocTH (0,25 < 1. < 0,5) 2—3

Ilecku u mecyaHo-rpaBeIMCTbIE IPYHTHI, yKiaablBaeMble B Hackbinu|0,75-1,5
C1ocoOoM rHpOHaMbIBa
JlerkoBbIBETpUBAIOIMECST M BbIBETPUBAIOIIUECS —pasMsrdaemsle|1—3
CKaJIbHBIE U KPYITHOOOIOMOUHBIE TPYHTbI
CkanbHble c1a00BBIBETPUBAIOIIUECS TPYHTbI 3

4.16 ITpu coopyxeHUM 3eMIISHOTO MOJIOTHA B 3UMHEE BPEMs 3aIlac Ha OCaJKy 3a CUET YILIOTHEHUS
IPYHTOB Tejla Hachlel cieqyeT MpUHUMAaTh 1o 1. 15.6.

4.17 daxTuueckuil 00beM IpyHTa, HEOOXOAMMOIO JJIsl COOPYKEHUS HAChINEH, B TeX CilydasX Korjaa
TpeOyeMasl IUIOTHOCTb IPyHTa B Tel€ HAChUIM OOJblLIE €CTECTBEHHOH IUIOTHOCTU IPYHTa B pe3epBe
(xapbepe), onpezensercs no Gpopmyie

Vio =V Ki,

rne V, - 00beM NpoeKTUPYeMOi HaChIIy, M

K, - xo3(dUIEEHT OTHOCUTENBHOIO YIUIOTHEHHMs IpPyHTa B Te€Jl€ HACBIIM, OLpelelseMbId 10

dopmyne

H
p
Kl — du
pdp
3
rae ng U Pgp — IUIOTHOCTh CyXOIO IPYyHTa, I/CM°, COOTBETCTBEHHO TpeOyemas B HAChIIM H

€CTECTBEHHAsi — B pe3epBe (Kapbepe).

JI1 OpHEHTHPOBOYHOI'O MPEBAPUTENLHOIO ONpe/eneHus o0beMa IpyHTa B pe3epBax (Kapbepax),
BbIEMKaX, HEOOXOAMMOTO JUIsl BO3BEACHHS HACHIEH ¢ TpeOyeMOi IIOTHOCTBIO IPYHTOB, KO UIMEHT
OTHOCHTENBHOr0 yIutoTHeHust K, Moxxet ObITh NpUHAT 10 Tabnune 4.3.

[Ipu BO3BEINECHUM HACHIIM TUAPOMEXAaHH3UPOBAHHBIM CHOCOOOM 00bEM HOTPEOHOro IpyHTa B
Kapbepe CJleQyeT ONpeleniTb B  COOTBETCTBUM C  YKa3aHUSIMHU 1O  IPOEKTHPOBAHHIO
THAPOMEXAHU3UPOBAHHBIX paboT [24].

Tabauma 4.3
3aaHHBIH Koaddunuent orHocurenbaoro yruiornenus K, ajis rpyHToB
KOX(PUIIHESHT MIECKH, CYIECH, NBUICBAThIC|  CYTJIMHKH, TJTUHBI JIECCHI U JICCCOBUIHBIC
YIUTOTHEHHH HachImu K CYTJTUHKH TPYHTBI
1,0 1,10 1,05 1,3
0,95 1,05 1,00 1,15
0,90 1,00 0,95 1,10

HopmbI BJIa:KHOCTH TPYHTOB

4.18 BnaxHOCTh IJIMHUCTBIX TPYHTOB HEOOXOIMMO YYUTHIBATH IPH YCTAHOBJIEHHU KOd(PQUIIMEHTa
YIUTOTHEHHS U OLIEHKH BO3MO)KHOCTH MCHOJIb30BAHUS STHX IPYHTOB B 3eMJISTHOM IOJIOTHE.

Jlnga  Haceineil cneayeT NPUMEHATh TPYHTHl, HMMEIOIIUE IPEHMMYIIECTBEHHO ONTUMAIIbHYIO
BIaXHOCTb W,  OJIH3KHE K HEH.

YucrieHHbIe 3HAYSHUS ONTUMAJIbHOU BiiaxkHOCTH onpeaesitoT o OCT 22733.

4.19 HawuGonpluas IOMycTUMas BIa)KHOCTh I'PYHTa, NPH KOTOPOH obOecreuuBaeTcs HOpMUpyemas
IIOTHOCTH (CM. 1. 4.12), ycraHaBJIMBAaeTCs IO KPUBOM CTaHIAPTHOrO yIuloTHeHHs. OpPUEHTHPOBOYHO



OHa MOXKeT OBITH ompeesieHa no rpaduky Ha pucyske 4.1.

Ha ykasanHoM rpaduke /I [ATH OCHOBHBIX Pa3HOBMIHOCTEH TIpyHTa IPEICTaBIICHBI
TEOPETHYECKHE 3aBUCHMOCTH, XapaKTEePU3YIOUIHe MaKCHUMAJIbHO BO3MOXKHYIO UX YIUIOTHSIEMOCTb HPH
Pa3IMYHON €CTECTBEHHOW BIIaXKHOCTH.
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BnaxHOGCTL B AOASX E4WHWUDI

1 — rimHbL, 2 — cyrMHKY; 3 — cynecu; 4 — MecKu; 5 — 4epHO3eMbl
Pucynok 4.1 3aBUCMOCTb BO3MOYKHOT'O YIUIOTHEHHS IPYHTA OT €r0 €CTECTBEHHOU BJIAXKHOCTH

Ilpumeuanue — 3aBucumoctu pq = f{W) paccuuransl Ipy 3HAYEHUAX IJIOTHOCTH YACTHUI] IPYHTOB s, paBHBIX 2,74; 2,70; 2,68; 2,66; 2,60 r/cM® COOTBETCTBEHHO [ TJIHHEL,
CYIJIMHKOB, CyIleceil, IeCKOB, TPYHTOB C NPUMEChIO OpPraHUYeCKHX BEUIeCTB (YepHO3eMOB) (U BCEX YKa3aHHBIX TUIIOB IPYHTOB IIPU COJEpKaHUM BO3Iyxa B mopax 5 %, 4yTo
obecrieyrBaeTCs IPH MPABUIBHOM COOJIIOZICHUH TEXHOJIOTUH YIUIOTHEHUS).



4.20 T'nuHucTBIE TPyHTHI, Haxojsummecs B TyromtactuyHoM cocrosHuu (0,25 < I < 0,50),
UCTIONB3YIOTCS JUIS COOPYXXEHHS 3eMJISTHOTO IOJI0THA TPH COOJIFOJICHUH TPEOOBAHMH K KOHCTPYKLIMSM,
HM3JI0)KEHHBIM B Im1. 7.12—7.14, 10.5—10.7.

I'pyntsl, Haxomsmmecss B wmsrkomactuuHoM cocrosaun (0,50 < I < 0,75), nmomyckaercs
UCTIONB30BaTh JIMIIb [0 WHAMBHIYaJbHBIM MPOEKTAM HAa OCHOBAaHMM TEXHHKO-IKOHOMHYECKUX
pacyeros.

4.21 Tpu BIaXHOCTH TJMHUCTBIX TPYHTOB, MEJIKHX W MbUIeBaThIX neckoB MeHee 0,75—0,80 W, ux
HEOOXOMMO YBIIQXKHSTb.

B 3acynummBbIX pailoHaX JOJKHBI OBITH HPEIYCMOTPEHBI MEPONPHUATHS II0 BJIATOHAKOIUICHHIO
(cHerozaziepyKaHue) U MOJyYSHUIO BOJBI JUIS IOJIMBOB B MECTAX BBIMOJHEHHS 3eMIISIHBIX paloT.

[Ipu ompeneneHUH KONMYECTBAa BOABI, MOTPEOHOH Ul yBIA)KHEHUsS TPYHTA, CIEIyeT y4YWUTHIBATb
KIMMaTHYECKUE U MOTO/IHBIE YCIOBHS paiioHa CTPOMTENHCTBA U OPUEHTHPOBATHCS HAa OOEcrieueHue pu
YIUTOTHEHHH BJIaXKHOCTH I'pyHTa, cooTBercTByromer 0,9—1,0 ontumanbHOM.

EcTrecTBeHHBIC OCHOBAHUS
4.22 OueHKy eCTECTBEHHBIX OCHOBAHWH IO YCIIOBHSIM MX YBJI&XKHEHHUs IPH BBIOOpE I'PYHTOB JUIS
HACBINEH U MPOEKTUPOBAHMH 3EMJISTHOTO TOJIOTHA CJIEAYET BBINOIHATE C y4eTOM TabauLsl 4.4.

Ta6nuua 4.4
Tun XapakTepucTUKa OCHOBAHUS
OCHOBAHHUS
1. Cyxoe VYcnoBus A1 NOBEPXHOCTHOIO CTOKA XOPOILKE; MIMHUCTBIE IPYHTHI Ha TyouHe 1o 1

M HMEIOT BIaxHOCTh He Oomee W, + 0,25 I,, rpyHTOBBIE BOIBI OTCYTCTBYFOT HJIU
3aJIeraroT Ha riryouHe Oosiee 2 M OT MOBEPXHOCTH 3EMIIH

2. Cripoe VYcnoBus U1 HIOBEPXHOCTHOTO CTOKA IUIOXME; TPYHTHI BOJOHACHIIICHHbIE ITeCYaHbIe,
[JIMHUCTBIC; TJIIMHHCTBIE TPYHTHI B INPEAMOPO3HBIA MEPHUOJ HMEIOT BIAXKHOCTh HA
roy6une 1o 1 m ot W, + 0,25 I, o W, + 0,75 I, , a ypoBeHb I'pyHTOBBIX BOJA— Ha
rnyouHe Ooiee 1 M OT MOBEPXHOCTH 3€MJIM; IPH3HAKH ITOBEPXHOCTHOTO
3a001a4rBaHuUs

3. Mokpoe [ToBEpXHOCTHBINH CTOK OTCYTCTBYET; TPYHTBI IJIMHHUCTBIE, TOP(bI, WIIbI, CAlpOIEIu;
[JIMHUCTBIE TPYHTHI B NPEIMOPO3HBINA MEPHO UMEIOT BIAXKHOCTh Ha ITyOuHe 10 1 M,
pasnyto W, + 0,75 I, u Gonee, a ypoBeHb IpDYHTOBHIX BOJ — Ha IiyOuHe 110 1 M;
HUMEIOTCS BBIXOJIbI TPYHTOBBIX BOJ Ha MOBEPXHOCTH 3€MJIM WM JJTUTENIBHO CTOSILME
(6onee 20 cyTOK) MOBEPXHOCTHBIC BOJIBI

4.23 B 3aBHCHUMOCTH OT NPOYHOCTU TPYHTOB, MX BJIAKHOCTH, CTEIIEHW OJHOPOAHOCTH, & TaKKe
3HAYEHUH pAaCUYeTHbIX HArpy30K ECTECTBEHHbIC OCHOBAHMS HACBINEH ClleAyeT MOoApa3AeiiTh Ha
MPOYHbIE, HEJOCTATOYHO NPOYHBIE U cialbie. [Ipu TOM IOIKHBI YHUTHIBATHCS BO3MOXKHBIE H3MEHEHHS
CBOMCTB I'PYHTOB B YCJIOBHSIX 3KCILTyaTaLlUH.

K  m[pouHBIM  OTHOCSTCS  €CTECTBEHHbIE OCHOBAHHUS, IPEACTABICHHBIE  CKaJbHBIMH H
KPYITHOOOJIOMOYHBIMU TPYHTAMH (HE3aBHCHMO OT YCJIOBHMH YBIIQXKHEHHS), a TAKXKE MAJIOBJIAXKHBIMU U
BIOKHBIMM IECKAMH W TJIMHUCTBIMH TDYHTAaMH TBEpAOA U MOJYTBEpAOH KOHCHUCTEHLMH
NpeMYLIeCTBEHHO cyxue (1o tabnuue 4.4), mpu KOTOphIX He HaOmomaercs nedopmannii OCHOBaHHS
I0/1 HATPY3KOH, TPeOYIOINX OCYILECTBICHHS CIIEIUAIbHBIX MEPOIPUSITHH.

K HemocTaToyHO NMPOYHBIM OTHOCATCSI OCHOBAHMS NPEUMYIIECTBEHHO ChIpbIe (corjacHo Talnuiie
4.4), cnoxeHHble HEOTHOPOJHBIMHU TIEPECcIanBaIONIMMHUCS TI0 NPOTSHKEHUIO TPYHTAMHU, HU3KUE HACBITH
Ha KOTOPBIX MOTYT MMETh HEpaBHOMEPHOE ITy4eHHE 1 HeOOIbIINEe OCaAKH, YTO HEOOXOUMO yUUTHIBATh
TIPY IPOSKTUPOBAHHH.

K cnabeim oTHOcsATCS MOKpble (no Ttabiuue 4.4) ecTecTBEHHbIE OCHOBAHMS, CIIOXKEHHBIE
NepeyBIIaKHEHHBIMH TPYHTaMH, HACBIIIM Ha KOTOPBIX MOI'YT UMETh OCa/IKH 3HAYUTEJIbHBIC 110 BEJIMYMHE
U HEpaBHOMEpHbIE BO BPEMEHH, a TaKXKe TepATh YCTOWYMBOCTh. s mpenorBpaiueHus aedopMaiuii
HEO0OXOIMMO IPEayCMaTPUBATh CHIELUAIbHbIE KOHCTPYKTUBHBIE PELICHHSI.

5 OCHOBHBIE KOHCTPYKTHUBHBIE HAPAMETPbLI 3EMJISIHOI'O ITIOJIOTHA.
OYEPTAHUS OCHOBHOM NJIOIAJAKHA U HTUPUHA 3EMJISTHOI'O NOJOTHA
O0mMe MoJI0KeHus



5.1 TlomepeyHoe o4epTaHHE OCHOBHOH IUIOMIAJKM IPOEKTUPYEMOIO OJHOIYTHOTO 3EMJISHOTO
MOJIOTHA M3 HEAPEHUPYIOIIMX TIPYHTOB O€3 yCTpOiCTBa 3allMTHOrO CIIOS, @ TAKXKEe M3 MEJIKHX H
MbUIEBATHIX MECKOB ClIe/lyeT Ha3HA4aTh B BUJE TpalelUy MUPHUHOI noBepxy 2,3 M, Beicotoit 0,15 M, u
C OCHOBaHHEM, PaBHBIM HIMPHUHE 3EMJISTHOIO IOJOTHA, a MOIEPEYHOE OYepTaHUE BepXa JBYXILYTHOTO
3eMJISIHOTO TIOJIOTHA — B BHJE TpeyroibHuka BbicoToM 0,2 M C OCHOBaHHEM, PAaBHBIM MIMPUHE
3eMJISIHOTO ITOJIOTHA (PUCYHOK 5.1).

OCHOBHYIO IUIOIIAJKy OJHO- M JIBYXITyTHOI'O 3€MJISHOTO IOJIOTHA M3 Pa3JpOOJICHHBIX CKaJbHBIX
c1a0OBBIBETPUBAIOLIMXCS TPYHTOB, KPYIMHOOOJIOMOYHBIX C NECYaHBIM 3aMOJHUTENEM, JIPEHUPYIOIINX
MECKOB (KpOME MEJKUX M IbUIEBATHIX) CIIENyeT MPOEKTHPOBATh FOPU3OHTAIBHOM, TaK e KaK U BepX
3aLIMTHOTO CJIOS, OTCHIIIAEMOr0 U3 YKa3aHHBIX I'PYHTOB IO/ OAJIACTHOM MPU3MOH.

[pu ucronb30BaHUU IS 3AIUTHOTO CJIO0SI MEJIKUX U IbLJIEBATHIX ITECKOB BEPX 3€MJISHOTO IOJIOTHA
CllelyeT TNPOEKTUPOBAaTh B BUJE CIUBHOW IpPU3MbI (QHAJOTMYHO BEPXYy 3E€MIISHOTO IOJIOTHA U3
[JIMHUCTBIX TPYHTOB). KOHCTPYKIMIO 3allMTHOrO C€J0S M3 YKa3aHHbIX TPYHTOB, BO3MOXHOCTb H
11e7IecO00pa3HOCTh UX IPUMEHEHUs YCTaHABIMBAIOT HA OCHOBAHHH PAaCUETOB.

5.2 IllupuHy 3eMJIIHOrO MOJIOTHA MOBEPXY (OCHOBHOH ILUIOIIAZKM) HOBBIX JKEJIE3HBIX JIOPOr Ha
NpSMBIX y4acTKax IyTH B IpelesiaXx MEeperoHOB CIeNyeT NPUHUMAaTh [0 HOpMaM, NPUBEICHHBIM B
tabmuue 4.1 CHull 32-01-95.

5.3 Beiemku riryOuHOI Ooniee 6 M, pacnoyiaraemMble B CKaJIbHBIX I'PYHTaX, a TaKXKe pacrojiaraeMble
Ha KPYTBIX KOCOropax M Ha IPIKUMax peK, HE3aBUCUMO OT BBICOTHI OTKOCOB Ha iMHUAX Il kateropuu u
BBIIIIE CJIE/IyeT IPOSKTUPOBATh MO/ JBa MYyTH.

[IupuHy 3eMIISIHOrO IOJOTHA MHOTOMYTHBIX KEJIE3HBIX JOpOr ClelyeT Ha3HayaTh C Y4eToM
VIIUPEHHOI'O PACCTOSHHUS MEXJIYy OCIMH BTOPOro M Tperhero (uerBeproro) myreid. Ilpu
COOTBETCTBYIOIIEM TEXHHKO-)KOHOMHYECKOM OOOCHOBAHWMM TPETUH M YETBEPTHIA IYTH JIOMYCKAaeTCs
MPOEKTHPOBATh U HA Pa3JIeIbHOM 3eMJISTHOM IIOJIOTHE.

5.4 [llupuHy 3eMIISIHOTO IOJOTHA HACHINEH, BO3BOAMMBIX Ha CJIA0ObIX OCHOBAHHMAX, U HACHINEH,
BO3BOAMMBIX C 3allacOM Ha OCaJKy, ClIeJyeT yCTaHaBJIMBaTh C PAcCUeTOM oOOecredeHHs: TpeOyembIX
coriacHo Tabmuue 4.1 CHull 32-01-95 pa3mepoB nocie noyiHoi ocaaky.

Ha yuactke ¢ BeYyHOMEpP3JIBIMH I'PYHTAMH HEOOXOAMMO IpPEIyCMaTpUBaTh YHIMPEHHE 3EMJISTHOTO
TIOJIOTHA C Y4E€TOM €ro OCaJIKU 3a CYET BO3MOXXHOI'O OTTAaWBaHMS M YIUIOTHEHHsI BEYHOMEP3JIbIX IPYHTOB
OCHOBaHHUSI WM TOJ3EMHOrO JIbJ1a; 3HAYEHMS OCaZIOK U pa3Mephl YHIMPEHHs CJeIyeT yCTaHaBJIMBATb
pacyeramH.

3anmmTHBINA cJ10it

5.5 Jlnsg 3eMIIsHOrO TMOJIOTHA W3 TJIMHUCTBIX TPYHTOB BCEX BHUJIOB C BJIQXKHOCTHIO Ha TPaHUIIC
tekydectu W > 0,23, kxpome cyneceil, copepikanux rnecuyaHble 4actuipl pazmepom ot 2 g0 0,05 MM B
konnuectBe Oomee 50 % mo macce, cienyer IpeaycMaTpUBaTh YCHJIEHHE KOHCTPYKLUHMH B 30HE
OCHOBHOW TUTOIIAJKU: YCTPOMCTBO TOJA OaJIaCTHOW MPU3MOHM 3alIMTHOIO CIOS M3 JPCHUPYIOIIETO
TPyHTa WIK U3 JPCHUPYIONIETO TPYHTa B KOMOWHAIIMK C TEOTEKCTHILHBIMU MaTepHalaMu. 3alluTHBII
CJIOH U3 IPEHUPYIOUIETO IPYHTa (C FEOTEKCTHUIILHBIMU MaTepuagaMy Win 0e3 HUX) CIIeAyeT MPUMEHSITh
TaKXKe TPU UCIIOIH30BAaHUM TIIMHUCTHIX TPYHTOB BCEX Pa3HOBUIHOCTEH MPH MOBBIIICHHOW BIIAYKHOCTH
(I > 0,25).

5.6 Jlns ycTpoWCTBa 3alMTHOrO CJlOS  CIAEAYeT NPUMEHSITh JAPCHUPYIOIIUE TPYHTHI:
KpynHooOsmoMouHble (¢ (pakiusmu He Oonee 0,2 M) ¢ mecyaHBIM 3aMOTHHUTENEM, IECKU (3a
HCKJTFOUCHHEM MEJIKHX TBUICBATHIX).

[IpuMeHeHre HEAPESHUPYIONIMX MENKHX M TBUICBATHIX IECKOB JIOMYCKASTCS B HCKITFOYUTEITHHBIX
citydasix, 000CHOBaHHBIX TEXHHKO-3KOHOMUYECKUMH PACUETaMHU MPH OTCYTCTBUU B 30HE CTPOUTEILCTBA
TpeOyeMbIX KOHJUIIMOHHBIX TPYHTOB. [IpM 3TOM KOHCTPYKLHMIO 3AIIMTHOTO CIIOS M €ro TOJIIUHY
YCTAHABIUBAIOT HHIUBHIYAJIbHBIM [TPOESKTOM.

[ToBepXHOCTh TIMHUCTOTO TPYHTa B OCHOBAaHMM 3aIl[UTHOIO CJIOS HAa HOBBIX JIMHHSIX CJIEIYeT
IUTAHUPOBATH C IBYCTOPOHHUM YKJIOHOM 0,04 OT OCH MOJIOTHA B CTOPOHY OTKOCOB.

Bepx 3a1muTHOrO €105 IUIAHUPYETCSl B COOTBETCTBHU C TPEOOBAHUSIMH 11, 3.1: rOPH3OHTAIEHO—IIPH
JIPEHUPYIOLINX TPYHTAX, B BUJIC CIIMBHOW MPU3MBI — TIPU MMECKaX MEJIKUX U MbUICBATHIX (PUCYHOK 5.2).

5.7 TonmuHa 3aIMTHOTO CI0s O/ OaJIaCTHON

MPU3MOM YCTAHABIIUBACTCS HA OCHOBAHUM PACUYCTOB B 3aBUCHMOCTU OT BHUJIa TPyHTa 3EMIISTHOTO
MOJIOTHA M €r0 COCTOSIHHUS, KAaTETOPUHU JKEJIE3HOW JIOPOTH, U C YUETOM BHJA TPYHTA 3alIUTHOTO CIIO,
[IIyOWHBI IPOMEP3aHus TPYHTOB.

Pacuersl 1o onpeneneHuio TOMIUHBI 3aAIUTHOTO CJIOSI BHITIOIHSIOT UCXOJIS U3 IBYX YCIIOBHIA:

oOecrieueHus 3aJJaHHOW MPOYHOCTH OCHOBHOMW TUTONIA/IKH, UCKITIOYAIONICH MOsIBIICHHE e opMaIuii



noJ BO3Z[€I710TBI/I€M HOC3Z[HOI71 Harpy3ku BbIIIC OOIMYCTUMBIX 3Ha‘ieHPII71;
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a— 1151 OJTHOITYTHOT'O 3€MJISTHOT'O MOJIOTHA M3 HEAPEHUPYIOLIUX IPYHTOB 0€3 3alIUTHOrO ClI0s; 0—ToXe, U3 IPEHUPYIOLIUX IPYHTOB; B— ISl JIBYXITyTHOTO 3€MJITHOTO MOJIOTHA
U3 HEJIPEHUPYIOLIUX IPYHTOB; I — TO K€, U3 JPEHUPYIOIINX I'PYHTOB; b — IIMpHHA OCHOBHOM IUIOIIA/IKK 3€MJITHOTO TIOJIOTHA B COOTBETCTBUM € NaHHBIMHU Tabmuue! 4.1 CHull 32-
01-95; h — BenuuuHa, paBHas 0,15 M, eciiu IpeHUPYIOLMH TPYHT YIOBJIETBOPSET TpeOOBAHUIM K OaNIACTHOMY MaTepHally, IUTFOC Pa3HOCTh TOJILIMH 0aJIJIACTHOTO CJIOS HA IaHHOM
Y4aCTKe U Ha CMEXHBIX C HUM Y4acTKax M3 HeJPEHUPYIOLUIUX IPYHTOB
Pucynok 5.1 — Ionepeunble ouepTaHUss OCHOBHOH IIJIOIIAZKK 3€MJISTHOTO MOJIOTHA HA MPSIMBIX YYacTKax IyTH Ha MeperoHax
Ilpumeuanue — PucyHku 6 U r pacpoCTpaHsIOTCS Ha MeJIKUe OapXaHHbIE IIECKU B paiioHaX 3aCylUIMBOIO KJIMMAaTa, B 3THX ciydasx h npuHumaercs pasHoi 0,15 m.



orpaHuyeHust nedopMaluii IMyTH IOJ BO3ACHCTBHEM MOpPO3HOIO IIy4eHUs WIM HaOyXxaHHs
cuibHOHAOyXarouwmx rpyHros (mpu W, > 0,40).

TonumHy 3alMTHOTO CIIOs CIeayeT Ha3HayaTh 10 OOJIbLIEMY U3 MOJMYYEHHBIX PAcueToOM 3HAYCHUI,
Ho He meHee 0,8 M 1151 CyrfTMHKOB U TiMH, 0,5 — 1uis cymneceid.

MeTonuKky pacyeToB MPEACTABICHBI B TEXHUUECKUX YKa3aHusx u pekomeHnammsx [10—12], 8 BCH
61-89 u B npunoxxenuu B.

5.8 Ha yuacTkax NpuUMBIKaHMS 3aIMUTHBIX CIIOEB K 3EMIISIHOMY IOJIOTHY M3 CKaJIBHBIX M JPYTUX
JIPEHUPYIOLIUX TPYHTOB, a TAKXKE K UCKYCCTBEHHBIM COOPY>KEHHUSIM JUIsl UCKIIIOUEHUS! HEPABHOMEPHOCTH
MOpPO3HOIO IIy4EeHHs CIIe[yeT MpeaycMaTpHBaTh COIPSDKEHMs, KOTOpbIe JOJDKHBI 00ecreuynBaTh
IUIaBHBIM NEpeXoj B MPOAOJILHOM HAINpPaBIEHWH, COOTBETCTBYIOIIMII HOpMaM TEKYILEro COAepIKaHHs
MyTH.

5.9 B npenenax paslenbHbIX ITyHKTOB Ha IVIABHBIX, IPUEMOOTIIPABOYHBIX U IOJTOPOYHBIX IMyTAX H
Ha CTPEJOYHBIX YJIMIAX 3allUTHBIA CJIOH B Clydae ero HEOOXOAMMOCTH YCTpauBaercs u3
JPEHUPYIOUIEr0 TpyHTAa C 00sA3aTelIbHOM YKIaJKOH TI'EOTeKCTWIIBHBIX MAaTepualioB, IPU STOM
KOHCTPYKILIMS BepXa 3€MJISTHOTO MOJIOTHA MTPOEKTHPYETCSI WHIUBHTYaJIbHO.

BbicoTa Hachlneii, rJ1y0MHA BbIEeMOK U KPYTH3HA HX OTKOCOB

5.10 MakcuMmallbHbIe 3HAYEHHS BBICOTHI HACHINICW M TIIYOWHBI BBIEMOK ONPENENSIOT TEXHUKO-
SKOHOMHYECKHMHU pacuyeTaM¥u MpPH MPOSKTUPOBAHHUU MPOIOIBHOrO MPOGWIS C Y4eTOM OOeCIreueHUs
HAWIYYIIUX YCIIOBUI OXPaHbl OKpyXaromed cpensl. [Ipu 3TOM B KauecTBE CPaBHUBACMBIX PELICHUI
MPUHUMAIOT: JIJIsl HACKINIEH — BUAyK (3cTakaza), a JAJisi BHIeMOK — TOHHEITb.

5.11 MuHMMaIbHYIO BBICOTY HACBINCH CIIeyeT Ha3HAYaTh C Y4ETOM YCIIOBHU MPEIOTBPAICHHUS
3aHOCHMOCTH CHETOM U TMECKOM, MyYHHOOOpPa30BaHUs, 00CCICUEHHs MPOYHOCTH OCHOBHOMW TUTOINAIKH
Ha y4aCTKaX ChIPBIX ¥ MOKPBIX OCHOBAHHUH, a TAKXKE BO3MOXXHOCTH MEXaHH3AIMH MPOU3BOJICTBA padoT.

5.12 KpyrusHy OTKOCOB HAChINICH M BBIEMOK CIICAyeT Ha3HAuaTh B 3aBHCHMOCTH OT HHXXCHEPHO-
TCOJIOTUUECKUX M KITMMATHICCKUX YCIOBUH, BUA TPYHTA, €T0 COCTOSIHUS, BHICOTBI OTKOCOB 3EMJISTHOTO
MOJIOTHA C YYETOM HaMEUaeMOro YKPEIUICHUS! OTKOCOB.

5.13 3HaueHUs1 KPYTU3HBI OTKOCOB MPUMEHHUTEIBHO K TUIIOBBIM KOHCTPYKIIMSAM 3EMIISTHOTO TIOJIOTHA
JUTsE OOBIYHBIX HaHOOJIee YaCTO BCTPEUYAIOIIUXCS YCIOBHUIA, B TOM YHUCIIE CKAJbHBIX, IPH OJIATONPUSTHOM
PacHoIOKEHHH TIOBEPXHOCTH ociabienus (cM. . 10.8) mpuBeneHs! ais Hackined B Tabmure 4.3, a s
BbleMOK — B Tabmnune 4.4 CHull 32-01-95.

6 OCHOBHBIE ITOJIO)KEHUSI TPOEKTHPOBAHUS

6.1 IIpu mpoOeKTHPOBAHUHU 3EMJITHOTO TOJIOTHA IPUMEHSIOT:

TUIOBBIE KOHCTPYKTUBHBIC PEIIEHUs JJIS Y4aCTKOB C NPOCTBIMH HHXEHEPHO-T€OJOrMYECKHUMHU U
TonorpagpU4ecKUMH yCIOBUSIMH B COOTBETCTBUH € asibOoMoM [14];

WHIVBHIyaJlbHbIE IPOEKTHI, pa3padaTbiBaeMble IS OTICIbHBIX YYAaCTKOB CO  CIOXHBIMH
WH)XEHEPHO-TEOJIOTMYECKMMHU YCIOBUSMHU, TEPEUHUCIICHHBIMU B 1. 6.2, a Taxke NP MPOEKTUPOBAHUH
3eMJISIHOTO TOJIOTHA C 3aJaHHBIMM HECTAaHJIApTHBIMM IapaMerpaMu, Korja TpeOyercss IpoBepka
YCTOWYHMBOCTH U IPOYHOCTH 3EMJISTHOIO ITOJIOTHA M €r'0 OCHOBaHHMS;

IPYNIIOBBIE IONEpeYHble MPOQUIM, pa3pabaThiBaeMble U NPHUMEHEHHs Ha psjieé YY4acTKOB CO
CIIOXHBIMM ¥  MHOTOKPAaTHO HOBTOPSIOIIMMHCS HA paccMaTpUBaeMOM JIMHHUM HHXXEHEPHO-
reoJOrMYecKUMHU  yclioBHsAMHU. [IpH 3TOM 3eMJIHOE IOJIOTHO C YTOYHEHHBIMH Ha OCHOBAaHHH
BBINOJTHEHHBIX PAacyeToB MapaMeTpamy (10 CpPaBHEHHUIO C THIIOBBIMU MONEPEYHBIMU NMPOQWISIMU) HE
TpeOyeT HHIUBUYaILHOrO 000CHOBAaHHS JJIs KaX/10T0 0OBEKTa.

6.2 InauButyalibHbIE TPOEKTHI NPUMEHSIOT JJIS CISAYIOUIMX O0BEKTOB U YCIOBHH:

Hachli BBICOTOH Oonee 12 M — M3 pa3apoOJIEHHBIX CKAJIbHBIX TPYHTOB, KPYIMTHOOOJIOMOYHBIX
IPYHTOB, U3 IIECKOB M U3 TJIMHUCTBIX IPYHTOB TBEPABIX U MOIYTBEPABIX;
HaChIM BBICOTOM Ooiee 6 M — U3 IJIMHHCTBIX TIPYHTOB TYIOIUIACTUYHBIX, a TaKXke U3

KPYITHOOOJIOMOYHBIX I'PYHTOB € TJIMHUCTBIM TYrOIUIACTHYHBIM 3aIIOHUTENEM;

HACBINHU Ha clIa0bIX OCHOBAHUAX, a TAKKE IPU BHIXO/IE KIIIOYEH B IpeJieiax OCHOBAHUS;

Haceim B nipezenax 6onor I u 111 tunos riy6uHoit 6omnee 4 M u 6osor I Tuna rirybuHoii 6onee 3 M,
a TaKKe MpHU MONEePeYHOM YKJIOHe MUHepasibHoro aHa 6omnor I tuma xpyue 1:10, II Tuma— 1:15, III —
1:20, 60n0T ¢ TOpHOM HEYCTOWUMBON KOHCUCTEHLIUH, HE OIIAIOIINXCS KiacCupUKaLnY;

Hachllld Ha MOWMAax peK, Ha y4yacTKaxX IepecedeHHs BOJOEMOB M BOJOTOKOB, Ha Yy4acTKax
BPEMEHHOIO IMOATOIUICHHS, a TaKKe Ha y4acTKax 3EMJIIHOrO IIOJIOTHA, PACHOJIOXKEHHBIX BJIOJb
BOJJOTOKOB, BOZIOEMOB, BOJIOXPAHHIIHUIL U MOpEH;
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a, 0, B— HAChINU U BEIEMKH C 3aLIUTHBIM CIIOEM M3 JPEHUPYIOLIHUX [1ECYaHO-TPaBUIHHBIX TPYHTOB; T, JI, € — TO K€, C 3AIIUTHBIM CIIOEM U3 MEJIKUX U IbUIEBATHIX MECKOB; 1 —
GayutacT meOeHOUHBIN; 2 — OaJu1acT necyaHo-rpaBUKHbIN; 3 — 3alIUTHBINA CIIOH; 4 — TIIMHUCTBIH IPYHT
Pucynok 5.2 — 3eMIsiHOE TOJIOTHO U3 TJIMHUCTBIX IPYHTOB, Xapakrepusyembix Wi > 0,23 ¢ 3alUTHBIM ClloeM



HACBITIK HAa KOcoropax kpyde 1:5, CIOXKEHHBIX CKallbHBIMU TPYHTaMH, Ha Kocoropax kpyde 1:3,
CJIIOKEHHBIX JHCIEPCHBIMU TPYHTaMH, a TaKKe Ha KOcoropax Kpyru3Hou ot 1:5 mo 1:3 mpu BbIcOTE
HHU30BBIX OTKOCOB 0ojiee 12 M;

BBICMKH TIPU BBICOTE OTKOCOB Oonee 12Mm;

BBICMKH B CKaJbHBIX TPYHTaX MPU HEOIArOMPUITHBIX WHXECHEPHO-TEOIOrHYSCKUX YCIOBUSIX, B TOM
YHCJIe MPH 3aJIEraHUY TIACTOB TOPHBIX MOPOJ] C HAKIIOHOM Kpyde 1:3 B CTOpOHY MyTH;

BBIEMKH B TJMHHCTBIX MEPEyBIXXHEHHBIX TPYHTaX C IMoKazaTeleMm Tekydectd I, > 0,5 win
BCKPBIBAIOIIUE BOJOHOCHBIC TOPU30HTHI;

BBICMKH ITyOUHOM Oojiee 6 M B MIIMHUCTHIX TPYHTAX B PaliOHaX M30BITOYHOTO YBIAKHCHHS,

BBICMKHU B CHJIbHOHAOYXaIOIIUX TPYHTaX, B JPYTUX (B TOM YHCJIE UCKYCCTBEHHBIX) TPYHTaX, PE3KO
CHIDKAIONIMX yCTONYMBOCTH OTKOCA M MPOYHOCTH OCHOBHOM IUIOMIAJKH TpPH  BO3JCHCTBUH
KIUMAaTHYECKUX (DAKTOPOB U JUHAMHYCCKHX BO3JCUCTBUSIX (TJIMHUCTBIC TPYHTHI C BJIAXKHOCTBIO Ha
rpanuiie Tekydectu Oonee 0,4), a TakKe HACHINH, NMPOSKTUPYEMBIC C HCIOIH30BAHUEM YKa3aHHBIX
TPYHTOB;

3eMJISTHOE TTOJIOTHO HA MyYHWHOOMACHBIX YUacTKaX (MecTa ¢ MepeMeKarOMUMKC Pa3HOPOIHBIMU IO
CBOMM IyYHMHUCTHIM CBOMCTBAM TpPYHTAaMU B 30HE NpPOMEP3aHUs; HACBINKA BBICOTOW 10 3 M Ha
OCHOBAHHUU C MEJIKOOYTPHUCTHIM PelbedOM; YIACTKH C JTOKAJIHHBIM YBIKHEHHEM TYyYHHUCTBHIX TPYHTOB,
KOHIIEBBIC YYACTKU CKATBbHBIX BHIEMOK, YUACTKH C HAPYIIICHUEM TEMIICPATYPHOIO PEXKIMA);

3eMJITHOE TOJIOTHO B MECTaX aKTUBHBIX CKJIOHOBBIX MPOIIECCOB (HAa y4acTKaxX C HAJIUYHUEM WIH
BO3MOXXHBIM Pa3BHTHEM OIOI3HEH, 00OBANIOB, OCKINEH, KAMEHHBIX POCCHINEH, CHEKHBIX JIABHH, CEleH,
OBpPAaroB);

3eMJITHOE TIOJIOTHO Ha y4acTKax C Pa3BUTUEM ECTECTBEHHBIX MM WCKYCCTBEHHBIX IMOA3EMHBIX
MOJI0CTEH (TOpHBIE BRIPA0OTKHU, KapeThl);

3eMJISTHOE TIOJIOTHO B MECTaX MEePECeUCHUs ero TPyOOorpoBOIaMH;

3eMJITHOE TOJIOTHO, TPU COOPY)KEHUH KOTOPOTO HCIHOJNB3YIOTCS THAPOMEXaHU3AIUsl U B3PBIBHBIC
CHocoObl MPOM3BOJCTBA PAabOT, a TakKe 3eMJISTHOE MOJIOTHO C JJIEMEHTAMH T'€OTCKCTHIBHBIX M
TEIUTOM30JISIIIMOHHBIX MATEPUAJIOB B KOHCTPYKIIUU;

3eMJISTHOE TOJIOTHO, MPUCTPAUBAEMOE K CYIECTBYIONIEMY MPU HATMYUH HA MOCICTHEM OalTaCTHBIX
KOPBIT ¥ JIOX Ha OCHOBHOM ILIOIIAJKE, OAIACTHBIX NUICH(OB HA OTKOCAX CYHICCTBYIOUICH HACBIU U3
HEJIPCHUPYIOIUX TPYHTOB, KOTOpPbIE HEBO3MOXHO YIATUTh NMPU HAPE3KE YCTYNOB M HAa Y4acTKax
HaOJTIOIAFOIIMXCSL WM HAOII0aBIIMXCsl ieOpMaIyii SKCILTyaTUPYEMOro IyTH;

3eMJITHOE TOJOTHO B padoOHAaX pacHpOCTpaHEHHs BEYHOMEP3JbIX TPYHTOB: NPU OCHOBAHUSX C
OTHOCHUTENBbHOI ocankoi Oomee 0,1, B TOM 4Ymcie Ha MapsxX, a TAKKe HA HAJCSIHBIX y4acTKax, Ha
y4acTKax ¢ HATHYUEM MOJ3EMHOI0 JIbJ]a, PA3BUTHUS TEPMOKAPCTA, COMUMITIOKIINI, OyrpOB My4YCHUS;

HACBITIM ¥ BHIEMKH Ha y4acTKaX C FPYHTaMU, MMOIBEPKEHHBIMHU Pa3)KWKCHUIO TPU JTUHAMHYECKOM
BO3JICHCTBHM;

HACBITIM TIPU HACBHIIICHHBIX BOJOW TIPyHTaX OCHOBAHUS W TEPEXOTHBIC YYACTKH OT HACBIIEH K
BbIEMKaM Ha Kocoropax kpyde 1:2;

3eMJISTHOE TOJIOTHO B pallOHaX CTPOUTENBCTBA C BBICOKOH celicMuuHOCThIO (7 OamioB u Oonee — B
coorBerctBuu co CHull 11-7-817%).

6.3 IIpu NpOEKTUPOBAHUH 3EMIITHOTO MOJOTHA HEOOXOIUMO yUHTHIBATh BIHMSHUC KIMMATHYCCKUX
YCIIOBWI paiioHa mpu Haubosree HEOJATONPUSATHOM COYCTAHWM BHEIIHUX (DAKTOPOB, a TaKkKe
crienuUIecKUue YCIOBHS MPOSBICHUS jaedopManuii Ha ODKCIUTyaTHPYEMBIX Y4acTKaX 3eMIITHOTO
MOJIOTHA B pallOHE MPOSKTUPYEMOH JTNHHH.

[IpoekT 3eMIISTHOrO TOJIOTHA pa3padaThIBaeTCs HA OCHOBAHMHM MAaTEPUAJIOB, XapaKTEPU3YIOIIUX
Tornorpadguueckre U MHKCHEPHO-TEOIOTHUECKIE YCIOBUSI 00BEKTa, OTPAXAIOIIUX ero creruduyeckue
0COOCHHOCTH, U JIOJDKEH CONepPKATh:

— pelIeHHe MO0 KOHCTPYKIIMM 3eMJISHOIO TIOJIOTHA M Crmoco0aM ero 3alluThl OT BPEIHOTO
BO3JICHCTBUS BHEITHUX (PAKTOPOB, C YKa3aHHEM T'PAHUIl UX IPUMEHUMOCTH;

— MEpONPUATHs MO OXpPaHEe OKpYKaromiel cpeabl (oOecreueHre IKOJIOrMYeCKOr0 PaBHOBECHS),
TpeOOBaHUS TI0 TEXHOJIOTHH MTPOM3BOJICTBA padoT;

—TEXHHUKO-9)KOHOMHYECKOE OOOCHOBaHHME IMPHHATHIX PEUICHUH, XapaKTePUCTUKU PACCMOTPEHHBIX
BapUAHTOB NP HAJTUYUU AIbTCPHATUBHBIX PELICHUI.

VYka3aHHbIE MaTepUalbl JOKHBI OBITh OTPaXKEHBI Ha dYepTexkax (MPOJOILHOM M IMOMEPEYHBIX
npopuIIsX, NETald KOHCTPYKIUM — Ha OTACNBHBIX 4YepTexax) W B TOSCHHUTCIILHOM 3allUCKEe B
coorBerctBuu co CHull 11-02-96.

ITo kpymHbBIM OOBeKTaM (OIOI3HEBOH KOCOrop, IepecedeHre BojoeMa, rirybokoe 00noTo W ap.)
MaTtepuant opOpMIIETCS B BHIE OTJCIBLHOIO pa3jielia MpoeKTa.



6.4 B 3aBucuMocTH OT CrieHU(UKH OOBEKTa PACUETOM MPOBEPSIOTCS: YCTOMYMBOCTH 3EMIISTHOTO
nojotHa (oOmasi, a mpu HEOOXOAMMOCTH W MECTHAs), CTa0WILHOCTh OCHOBaHUS, MPOYHOCTh M
e OPMATUBHOCTh KOHCTPYKIIUH MPUHSATHIX 3aIIUTHBIX YCTPOKICTB.

[Ipu mpoBepke YCTOMYUBOCTH 3EMIISTHOTO IOJIOTHA CIIEAYeT YYHTBHIBATH CHIDKEHHE MPOYHOCTHBIX
XapaKTEePUCTHK TPYHTOB IOJ| BIMSHUEM BHOPOIMHAMUYECKOTO BO3ICHCTBHS MOE3/I0B.

B npunoxxennu " npuBeneHbl peKOMEHIAIUH 110 METOIUKE PacyeTa YCTOMYMBOCTH OTKOCOB M JTAHBI
MPUMEPHI PaCUETOB.

6.5 J1y1s ycTaHOBJICHHUST PACUCTHBIX XapaKTEPUCTHK TPYHTOB MOTYT OBITh HCIIOJIb30BAHBI ITOJIOK CHHUS
HOpPMATHBHBIX JOKyMeHTOB (Hampumep, CHull 2.02.01-83%), a Taxke naHHBIE, MOJNYYCHHBIC Ha
OCHOBAHWU aHAJIHM3a COCTOSIHUS AHATOTMYHBIX KOHCTPYKIMH, YCHEIIHO SKCIUTYaTUPYEMbIX B YCIOBHUSX,
MOJIOOHBIX PACCMATPUBAECMBIM.

[Ipu pa3paboTke MpOEKTa 3eMJISHOrO MOJOTHA O00S3aTENFHO HATYPHOE OINpPEEeNICHHE PAcCUeTHBIX
XapaKTePUCTHK TPYHTOB M JPYTUX HCXOJHBIX JAHHBIX 10 MaTepHaiaM HHXCEHEPHO-TEOJIOTHYECKOro,
THIPOTeOIOrMIECKOr0 U THAPOJIOrHYECKOro 00CIeI0BaHus O0BEKTa.

6.6 [Iporpamma oOcie0BaHUST COCTABIISCTCS B 3aBUCHMOCTH OT CHelM(pUKN 00BEKTa U perraeMoi
3a/layM, C y4eTOM CTENCHHM HM3Y4YeHHOCTH ydacTkKa pasmenieHus o0bekta. O0bem paboT M MOpPSIOK
00pabOTKM MaTepHajoB YCTAHABIUBAIOTCS B COOTBETCTBMHM C PEKOMEHIALMSIMU METOIUYCCKUX
yKa3aHU{ M0 MHXEHEpHO-TeonornueckuM u3bickanusaM [30] u aeiictBytomum [[OCTam (mpunokeHue
O).

6.7 Pa3zMepbl W OudepTaHUs MOMEPEUHOro MPOQUIS 3EMIITHOTO MOJOTHA CIEAyeT Ha3HA4aTh C
ydeToM o0ecrieueHHs MEXaHU3allMh BCEX MPOM3BOJACTBCHHBIX MPOIECCOB, MPEIyCMaTPUBATh
TEXHOJIOTHYECKHE TMOJKYA NIMPUHON HE MEHEe 5 M Ha MOJISKANUX YKPEIUICHUIO BBICOKHMX OTKOCAX
BBIEMOK M HachInel [1], TeXHOIOrn4Yeckre MmojKu 0e30MacHOCTH Ha OTKOCAX CKAJTbHBIX BEIEMOK (CM. II.
10.14) u np.

7 HACBIIIN

Oo0ume nonoKeHUst

7.1 KoHCTpYKIMIO HAChINEil clieyeT NPOeKTHPOBaTh B 3aBUCHMOCTH OT MX BBICOTHI, BU/IA, CBOMCTB
U COCTOSIHHSI NPHMEHAEMOro IPYyHTa, IONEPEYHOro YKJIOHA MECTHOCTH, MH)KEHEPHO-T€OJIOTHYECKUX,
THAPOTeOJIOTHYECKHX, KIMMAaTHYECKUX YCJIOBUH M CIIOCOOOB INPOM3BOACTBA 3EMIIHBIX pabot. [ns
TUIOBBIX pEIICHWI O4YepTaHUs HAchIed HEoOXOJUMMO Ha3HAa4yaTh B COOTBETCTBHU C YKa3aHHUAMHU
tabmuubsl 4.3 CHull 32-01-95, pykoBoAcTBysch mnomepedHbIMH HpodwisiMu Ha pucyHke 7.1. B
COOTBETCTBUH € TPeOOBAHUAMM pazjiesia 3 cleayeT IpeaycMaTpUBaTh YCHICHHE KOHCTPYKIHHA HACBIIH
B paboueii 30He IMyTeM yCTPOHCTBA 3aIUTHOTO CJIOS MoA 0aJIaCTHON MPU3MOIA.

7.2 JInst HachInei Ha CyXOM M HPOYHOM OCHOBAHHH JIOITYCKAIOTCS BCE TPYHTBI, IPUTOJHBIE ISl UX
Bo3BeneHus (cM. tabauuy 4.1). [Ipu 3TOM cnenyer, Kak MpaBUIIO, UCIIONIB30BATh 'PYHT U3 OibKammx
BBIEMOK, IIPUTPACCOBBIX KAPhEPOB M PE3EPBOB, & PU €TI0 OTCYTCTBHU — TE€XHOT€HHBIE IPYHTBHI.

7.3 Ilpu cooTBETCTBYIOIEM 00OCHOBAHUH JIOIYCKAETCS IPOCKTUPOBAHKE HACKINEH U3 Pa3HOPOIHBIX
rpyHToB. Ilpu 3TOM B ciiydae pacHosIOKEHHs Iecka (3a MCKIIOUEHHMEM 3allUTHOrO CJIOS B OCHOBHOM
IUTOLIAJIKE) HaJl TIIMHUCTBIM TPYHTOM IMOBEPXHOCTH IOCIIEHEr0 HEOOXOIUMO MPHUAABATh MONEPEYHbIH
ykioH 0,04—0,10 ot cepemuHbl K KpasM Hachimu. [I0BEepXHOCTh CJIOS MECKa, PACIIOIIOKEHHOTO MO
CIIOEM TJIMHHCTOTO TpPYHTa, IOJJICKUT BBIPDABHUBAHMIO Oe3 MpuaaHus YKIOHOB. Kaxaplid croii
OTCBHINIAEMOr0 TPYHTa JOJDKEH pacIonaratbCs IO BCeW LIMPHHE HACBHIMM (MCKJIIOYEHHE COCTaBIISIOT
Clly4ad yCTpOMCTBA 3aIIMTHBIX 3KpaHOB Ha oTkocax). ConpshkeHue B MPOJOJIEHOM HAIPaBIICHUH CIIOEB
Pa3HOPOJHBIX TPYHTOB JIOIDKHO OCYIIECTBIATHCS ¢ YKIOHOM He Kpyde 0,15—0,20 mpu BBICOTE HACKITU
HaJl CONpsraeMbIMU CJIOSIMH 0Oojiee TIIyOMHBI NPOMEP3aHHs; CONPSIKEHWE PAa3HOPOAHBIX I'PYHTOB B
YPOBHE 3aIMTHOTO CJIOS CIeAyeT IpeaycMaTpuBaTh C IPOJOJIBHBIM YKIOHOM B COOTBETCTBUH C
pexoMeHaanusamMu 1. 5.8.

B ceiicmuueckux paiioHax Ooliee TsDKENble IPYHTHI PEKOMEHIyeTCsl pacrojiaraTh B HW)KHEH 4acTH
HACHIIHU (PUCYHOK 7.2).

7.4 Jlns Hachlliel, OTCHIMAEMBIX M3 CKaJbHBIX CIa0OBBIBETPUBAIOIIMXCS U BBIBETPUBAIOLIMXCS
I'PYHTOB (FOPHOM Macchl), a TAKKe U3 KPYIMHOOOJIOMOYHBIX (BaJIyHHBIX U INIBIOOBBIX) TPYHTOB, BEPXHHM
cioil MomHOCThI0 He MeHee (0,5 M ciemyeT NpPOEKTHPOBaTh M3 TI'PABUHHO-TAJICYHUKOBBIX HIH
1e0EHUCTHIX TPYHTOB, HauOosee KpynHble (pakuuMM B KOTOPBIX He NOJDKHBI mpeBbimats 0,2 m. B
HIDKEJISKAIUX CJIOAX HAChIIM MaKCHMaJIbHO JIOMYCTUMBIH pa3Mep KaMHS YCTaHaBIMBAeICS IpH
MPOOHOM YIUIOTHEHHH B 3aBUCHMOCTH OT IPUHSTON TOJIIMHBI OTCHIIIAEMOr'O CIIOSL.
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a — HachlIb 0e3 3ammTHOoro cjios H < 6 M; 6 — T0 ke, BBICOTOM 0T 6 710 12 M; B — HACKIIb ¢ 3a[UTHBIM cj1oeM H < 6 M; r — TO K€, BBICOTOM OT 6 10 12Mm
Pucynox 7.1 — Tlonepeunslie mpouiid HACKIEH U3 HEPCHUPYIONIUX TPYHTOB MPH MONEPEUYHOM YKIIOHE MECTHOCTH He Kpy4e 1:5



7.5 Tlpu NpOEKTHPOBAHMM HACHINIEH W3 IIIMHUCTBIX I'PYHTOB, XapaKTEPH3YEMbIX BIIQXKHOCTHIO Ha
rpanune texkydecth Wi = 0,40, a Ttakke H3 Jpyrux crneun(puyecKux TpPYHTOB, B TOM YHCIE
TEXHOT€HHBIX (IIPOYHOCTHBIE CBOMCTBA KOTOPBIX B KOHCTPYKIMHU II0J] BO3ACHCTBHEM NPHPOIHBIX
(hakTOPOB MOT'YT 3HAUUTEIBHO CHIXKATHCS), HEOOXOUMO MPEAyCMaTPUBATh OTCHINKY BEPXHErO CII0s U3
MIECKOB, a TAKXKE CO3JJaHUE 3aLIUTHOrO SKpaHa Ha OTKOCAX.

7.6 IIpu NMpOEKTUPOBAHUHU TEPECCUESHHI JKEIe3HOOPOKHON JIMHUU C TPYOOIPOBOAAMH IOCIIEAHUE
JIOJDKHBI OBITh PEKOHCTPYMPOBAHBI WIIM IEPEYCTPOCHBI, IIPU 3TOM IPEAyCMaTPUBAIOT HAJ[3EMHYIO (Ha
OIOpax WIM ACTaKa/lax) I MOA3EMHYIO HX MPOKJIAJIKY.
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a—IPEHUPYIOIIUI IPYHT PACIOJIOKEH HaJ| INIMHUCTBIM; O—TJIMHUCTBIA TPYHT HAXOAUTCS MEXK LY
CJIOSIMU JIPEHUPYIOILET0; | —ApEHUPYIOIUHA I'PYHT; 2 — INIMHUCTBIA TPYHT
Pucynok 7.2 — CxeMbl BO3MOXKHOTO PACHOJIOKEHHS Pa3HOPOHBIX IPYHTOB B HACHIIIAX

YcTpoiicTBo nepexoioB TpydonpoBoaoB B Tene Hackinu 3anpemaercs (CTH 11-01-95).

7.7 CoctaB paboOT NO MOArOTOBKE OCHOBAaHMH HACHIIEH CieayeT Ha3HayaTb C y4E€TOM BBICOTHI
MPOEKTUPYEMOH HACHINU U MOMEPEYHOMY YKJIOHY MECTHOCTH. Bo Bcex cilydasx MOIJIeKHT yAaJICHUIO U
CKJIaJIUPOBAHUIO TTOYBEHHO-PACTUTENILHBIN CIIOW C IUIOIIAJAM OCHOBAaHHMS HACBIIH JJISL MOCIETYIOIIEro
UCTIONB30BAHUSI €r0 B INPHUPONOOXPAHHBIX HENsX (B TOM 4YHCIE U HOKPBITHUS OTKOCOB 3EMJISTHOTO
MOJIOTHA, PEKYJIbTHBAIIUH KapbepOoB).

B Mecrax, rme cpeska HOYBEHHO-PACTHUTEIBHOrO CJOsi HeleliecooOpa3Ha BCIEICTBUE HHU3KOTO
YPOBHSI €ro IUIONOPONUS, HEOOXOIUMO INpeaycMaTpHBaTh yjajeHHE JepPHAa B OCHOBAHUM HACHINEH
BbIcOoTOH 10 0,5 M Ha paBHMHHBIX y4acTKax M Kocoropax KpyrusHoil mo 1:10, a Taxke B OCHOBaHHH
HachINei BbIcOTOM 10 1 M Ha Kocoropax KpyrusHoii ot 1:10 mo 1:5.

B TaexHbIX M JIECHBIX paliOHaX MpU TIOArOTOBKE OCHOBAHUS II0Jl HACBHIIM HEOOXOIMMO
NpeycMaTpyUBaTh yJaJICHHE BAJICKHUKA; NPU BBICOTE HAchimu J0 1 M oO0s3aTelbHA CIUIOLIHAS
KOp4YeBKa IMHEH W yJajJeHHe MOXOBOIO IOKPOBA; MpPU OOJbIIEH BHICOTE HACBIIEW MHU MOTYT OBITH
OCTaBIICHBI, HO CITWJIEHBI TaK, YTOOBI BBICOTA UX He npesbiaia 0,2 M.

7.8 B mpenenax KocoropoB Kpyru3HoW ot 1:5 1o 1:3 He3aBHCHUMO OT BBICOTHI Hachllel Tpedyercs
Hape3Ka YCTYIOB B COOTBETCTBMHU C pucyHkoM 7.3. [Ilupuna ycTynoB npuHumaercst paBHou ot 1 1o 4
M. [loBepxHOCTH YCTYNOB cieayeT NMpHAaBaTh NOINEPEYHbIH YKIOH B HU30BYIO CTOPOHY BEJIMYMHOM
0,01—0,02, creHKH YCTYNOB IPH UX BBICOTE A0 1 M MOXHO IPOEKTUPOBATH BEPTUKAIBHBIMH, a MPH
BBICOTE JI0 2 M — C HaKJIoHOM okoo 1:0,5.

Hapeska ycTynoB He mpexycMaTpuBaeTCst AJIsl HACBINEH, pa3MeliaeMbIX Ha KOCOropax, CIOXEHHBIX
JIPEHUPYIOLIMMH IPYHTAMU M HE UMEIOLIUX PACTUTEIHLHOIO MOKPOBA.

Heo0xonuMocTh MOATOTOBKM OCHOBaHMS HAChINEH, pa3MellaeMbIX Ha KOCOropax, CIOXEHHBIX



CKaJIbHBIMH IPYHTaMHU, CIEIyeT yCTAHABINBATh B 3aBUCUMOCTH OT MECTHBIX YCIIOBHH.

Ilpu HeGonplIOW BHICOTE HACBIIEW HA KOCOropax, a TaKKe Ha YYacTKax IOJIYBBIEMOK H
TMOJIYHACKINEH clieqyeT o0ecreYrBaTh OAHOPO/IHBIE I'PYHTOBBIE YCIOBHS IOJ OCHOBHOH IUIOLIAJIKOH B
npezenax 30Hbl IPOMEp3aHys 3a CUET YaCTUIHON 3aMEHbl €CTECTBEHHBIX T'PYHTOB HACHIITHBIMU (B TOM
YuClle APSHUPYIOIMMH) ISl UCKJIIOYEHUs HepaBHOMEpHOro mydeHus (pucyHok 7.2). Ilpu stom
TOJIIMHA CJIOSl HACBIITHOTO IPYHTA hiin JOJKHA OBITH HE MEHee YKa3aHHOW B Tabmuue 7.1.

Hacpinu Ha CbIPOM H MOKPOM OCHOBAHHMH

7.9 Hachlnu Ha CBIPOM U MOKPOM OCHOBAaHMU CIENyeT IPOEKTUPOBATh MPEUMYIIECTBEHHO M3
JPEHUPYIOMUX TPYHTOB. IIpu HCIOIb30BAHUU MENKUX M IbLIEBATHIX MECKOB U IIIMHHUCTBIX I'PYHTOB
clegyeT ImpeaycMaTpUBaTbh MEPONPUATHS, 00ECIEUUBAIOIIUE YCTOHYUBOCTh U IPOYHOCTH 3EMIISTHOTO
HOJIOTHA U €r0 OCHOBAHUA: OCYIIEHUE TIPYHTOB OCHOBAHHS IIOCPEICTBOM YINIyOJIECHHBIX KaHaB,
JPEHaXKeH, IPOCIIOEB U3 APEHUPYIOIIUX IPYHTOB, F€OTEKCTUIBHBIX MaTepUaIoB, YCTPOHUCTBO OepM.
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a — HachIIb BBICOTOM HU30BOro OTKOca 10 12 M; 6 — nerasap HaropHoOW KaHaBbl ¢ OEpPMOM B TPyHTE
€CTECTBEHHOI'O CIIOKEHUS; B — HHM3Kasl HAChIIb Ha KOCOrope; T — IOJIYHACHIIIb-TI0JIyBbIEMKa;
| — mMpHHA HIWKHETO YCTYyMa ONpeenseTcs U3 YCI0BHsS BOSMOXKHOCTH YIZIOTHEHHUS TPYHTOB
HW)KHEW 4acTu Hachlny; | — 3aIIMTHBINA CIIOM
Pucynok 7.3 — Ilonepeunsle npoQ i HackINeil Ha Kocoropax KpyTusHou ot 1:5 no 1:3



Ilpumeuanue — QOdepraHus Bepxa 3EMJSIHOrO TMOJOTHA HA3HAYAIOTCS B COOTBETCTBUH C
TpeboBaHusaMH 1. 3.1.

7.10 BpoBka Hachlnel JOKHA BO3BBILIATHCS HAJ YPOBHEM JUTUTENbHO (Oosiee 20 CYTOK) CTOSIIMX
MOBEPXHOCTHBIX BOJ| WJIM HaJl HAMBBICIIMUM DPAaCUYETHHIM YPOBHEM TDYHTOBBIX BOJ, @ IIPH CBIPBIX
OCHOBAaHHUSX HaJ IMOBEPXHOCTHIO 3€MJIM Ha BEIWYMHY, JIOCTATOUHYIO JUIS NPEIOXPAaHEHHS OCHOBHOM
IUIOLIAJIKK OT Iy4eHHs MW MpocaZok. Pa3Mep 3TOro BO3BBILICHHS CIEIyeT YCTaHABIMBAaTh B
3aBHCHMOCTH OT BHJIa TPYHTOB, BBICOTHI KAMJUIPHOTO IOMHATHS, TIyOMHBI IpOMeEp3aHus B paldoHe
CTPOUTEINILCTBA, HO HE MEHEe 3HAUCHUH, yKa3aHHbIX B Tabuuue 7.1.

Jlng Hachlneid W3 CYIJIMHKOB M TVIMH BO3MOXKHO HEKOTOPOE yMEHBLICHHE YKa3aHHBIX BBICOT IPHU
YCIIOBUH YCTPOMCTBA KaIWILISPOIpephIBATELS.

['myOuny mpomep3anus ciexyer npuHuMaTh 1o kapre 3 npunoxenus 1 CHull 2.01.01-82 (cwm.
npuioxenue H) Wiy 1o JaHHBIM MECTHBIX TMPOMETEOCTaHIIUH.

3a pacueTHbIH ypOBEHb I'DYHTOBBIX BOJI CIIEyeT NPUHUMATh PACUETHBI OCEHHHUH YPOBEHb, a IpH
OTCYTCTBHH HEOOXOJIUMBIX JTAaHHBIX — HAWBBICILUIH BO3ZMOXHBII YPOBEHb, ONpE/CNIAEMbIil 10 BEpXHEH
IpaHULE OTJIECHUs IPYHTOB.

Bo3Bblienne OpoBku Hacwlneld nopor IV kaTeropuu IOIMycKaeTrcsi yMEHBIIATh 110 CPABHEHUIO C
HOpMaM¥ TaOiuLbl 7.1 Ha OCHOBAHMM JaHHBIX OIbBITA SKCILIyaTalluu JIOPOr B PaiiOHE CTPOUTENILCTBA,
HO He Oonee uem B 1,5 pasza.

Tabnuma 7.1 B merpax

I'pyHT, HCTIOIB3YEMBbIi 7Tl HACKITK | MHHHMAIbHOE BO3BBIICHHE OPOBKH HACHINH ITPU PACUETHOM
ryOHHE MpOMep3aHust
1,0 1,5 2,0 2,5

[ecku cpenHei KPYIHOCTH, 0,9/0,6 1,1/0,8 1,4/1,1 1,6/1,3
JIPEHUPYIOLIHE MEIKHE
Menxkue HeJlpEeHUpYoLIHe u 1,2/1,0 1,5/1,2 1,8/1,4 2,0/1,6
MbUICBATHIC TIECKH, cynecu
[IECYaHUCThIC
CyrIuHKM M TJIMHBI, TIbUIEBAaThHIC 1,6/1,3 1,9/1,5 2,1/1,7 2,4/2,0
TSDKEJNbIE CYIECH

Ipumeuanue — Tlepen 4yepToil — BO3BBILICHHE OPOBKH HACHIMM HAJ PAadeTHBIM YPOBHEM

TPYHTOBBIX BOJIl WM JUUTeNbHOro (Oomee 20 CYTOK) CTOSHUS MOBEPXHOCTHBIX BOJA. 3a 4epTO —
BO3BBIIICHHE OPOBKM HACHIIHM HaJl MOBEPXHOCTHIO 3€MJIM MPH CHIPOM OCHOBAHWU WU HaJ[ YPOBHEM
KkpaTkoBpeMeHHO (MeHee 20 CYTOK) CTOSIIUX MOBEPXHOCTHBIX BOJ. Y Ka3aHHbIC MHWHUMAJbHBIC
BO3BBIIICHHS] OPOBKHM HACBINICH JTOMKHBI OBITH OOECIIEUEHBI IMOCIE 3aBEPIICHUS OCAJKH TPYHTOB
OCHOBaHMSI.

7.11 I[J'ISI HACBHIICH Ha ClIa0BIX M HEIOCTATOYHO IPOYHBIX OCHOBAHUAX H€O6XOZ[I/IMO BBIIIOJIHATH
TNPOBEPKY yCTOﬁHHBOCTH OTKOCOB HACBIIICH M CTAOMIBHOCTH TPYHTOB OCHOBaHUA, OHNPEACIATH
HMHTCHCUBHOCTb OCaJ0K OCHOBAHMUA. B 000CHOBaHHBIX TEXHHUKO-3KOHOMHUCCKUMU pacu€taMu ciydadax
CJIIEAYET NMpeaAyCMaTpuBaTh MEPOIIPUATHSA 10 COKPAILICHHUIO CPOKOB CTa6I/IJ'II/I3aI_II/II/I.

HacpInu U3 riIMHUCTBIX TPYHTOB MOBBIIIEHHO BJIAKHOCTH

7.12 T'nmuHUCTBIE TPYHTHI MOBBILIEHHOW BJIA)XKHOCTH (TYroIUIACTUYHBIE C IOKa3aTeleM TeKydeCTH
0,25 < I, £0,50) nonmyckaercsi HPUMEHSTD ISl HACBINIEH THIIOBBIX KOHCTPYKLMI MPH BBICOTE HX 110 6 M
(prcyHOK 7.4) Ha €CTECTBEHHOM CYXOM HJIHM OCYIIaeMOM OCHOBaHHH IPH KPYTU3HE OTKOCOB, YKa3aHHOU
B Tabmune 4.3 CHull 32-01-95. IIpu BbicoTe Hachlneil U3 3THX IpyHTOB Ooiee O M, a Takke NpH
NepeyBIaKHEHHbIX IpyHTax (c mokaszaresneM Tekydectd I, > 0,50) He3aBHCHMMO OT BBICOTHI HACHINEH
TpedyeTcs UHAMBUAYaIbHOE IPOSKTUPOBAHKE, YCTAHOBIICHUE CIIOCOOOB CHM)KEHHS X BJIAXKHOCTH.

7.13 B npoekrax Hachlllei U3 TPYHTOB MOBBILIEHHON BJIA)KHOCTH U OCYIIAEMbIX MepeyBIaKHEHHBIX
HEOOXOOMMO  IpelyCcMaTpuUBaTh  MEPONPHATHS, YYUTHIBAIOLIME BO3MOXXHOCTH  IMOCIHENYIOIIEH
MOBBIIIGHHOW OCAaJKH TIPYHTOB Teja HAChIIM —KOHCTPYKTUBHBIN 3amac Mo BbICOTE (IO HOpMam
Tabauib! 4.2) WK 10 IHUPUHE BEpXa HACHIIH.
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Pucynok 7.4 — Tunooii nonepe4Hsid Npop b HACHITH BBICOTOH 10 6 M U3 INIMHUCTBIX TPYHTOB TyromiactuyHor koHcuctenuu (0,25 < I, £0,5)



[Ipu cpaBHEHHH BO3MOXXKHBIX BapUAHTOB CJIEAYET YUUTHIBATh 3aTPaThl HAa MOATOTOBKY (OCYILEHHUE)
IPYHTOB U IOBBIIIEHHBIE SKCIUTYaTAl[HIOHHBIE PACXO/IbI B IEPBBIE I'O/Ibl pa0OTHI TAKUX HACHIIEH.

7.14 ]Jlns ocCyumieHUs TPYHTOB IOBBIIICHHOW BIQXHOCTH W MEPEYBIaKHEHHBIX BO3MOXKHO
MIPUMEHEHUE CIICAYIOLINX CIIOCOOO0B:

— ©CTECTBEHHOE IPOCYIIUBAHUE TPYHTOB B JIETHUH W OCEHHUH NEPUOABI, €CIH KIMMAaTHYECKUE
ycloBus (TeMmepaTypa, BETep, OTCYTCTBHE aTMOC(EpHBIX OCAIKOB) SIBJISIOTCS OJIArONMPUSATHBIMU H
CTaOMIIBHBIMU BO BPEMEHHU;

— OCYIIEHHE TPYHTOB HEaKTUBHBIMHU J00aBKaMH (TOIUIMBHBIE 30JIbI, IIUTAKU, OTXOABI TOPHO-PYAHOM
MPOMBIIIUICHHOCTH) WMJIM IYyT€M YepelOBaHUs CIIOEB IPyHTa (IEpeyBIIa)KHEHHOTO M CyXOro) M3 IBYX
HUCTOYHUKOB;

—OCyIIEHHE TPYHTa AKTHBHBIMU JOOAaBKaMu (HEramieHOil H3BECThIO, LIEMEHTOM, 30JIOH-YHOCa,
THIICOM, OE3BOAHON KpucTawinyeckol ocdopHoii kuciaoToit u np.). [Ipu stom Haubonbmmii 3¢ et
JIOCTUTAEeTCsl IPU COOPY)KEHMH HAachllled W3 NbUIEBATHIX IIECKOB, CYIECei, JEerKHUX CYIJIMHKOB,
UCIIOIb30BAaHUE KOHCTPYKTUBHBIX pemeHui [25].

8 HACBIIIN HA BOJIOTAX

O0ume nonoKeHust

8.1 Haceinu Ha Gonorax ciieyer NpoeKTHPOBATh C Y4ETOM:

— KaTeropuu JI0pOorH;

— THUNAa ¥ TITyOUHBI 00J10Ta;

— YKJIOHa MHHEpPAJIBHOT0 JJHA 00JIOTa U BUJIA CIIAraloIUX ero IPyHTOB;

— BH/Ia TPYHTOB M MaTEpHAaJIOB, HCIIOJIB3yEeMbIX JJISl COOPY>KEHHUS HACHIIH;

— BBICOTHI HACBIIH;

— penbeda MECTHOCTH.

8.2 ITpu mpoeKkTHPOBAaHUU U CTPOMTENILCTBE 3EMIISTHOTO ITOJIOTHA CIIEyeT Pa3JinyaTh TPH OCHOBHBIX
Tuna 6oJoT:

I — 3amonnenHsle TOpHOM U JAPYrMMU OOJOTHBIMM TPYHTAMHM YCTOMYMBOH KOHCHUCTEHLIUH,
CKUMAIOIMMUCS MO/ HArpY3KOH OT HACKIITU BBICOTOH 110 3 M;

II — 3anonHeHHbIe TOpYOM U JPYyruMHU OOJIOTHBIMU TPYHTAMHU PA3HOW KOHCHCTEHIIMH, B TOM YHCIIe
BBIJIABJIMBAIOIMMUCS 110]] HATPY3KOU OT HACKINU BBICOTOH 3 M;

III — 3anonHeHHbIe OONOTHBIMHU TPYHTAMH B Pa3’KMKEHHOM COCTOSHHUH, BBIIABIMBAIOLIMMUCS IO/
Harpy3Koii, ¢ TopsHON KOpKO# (CIUIaBUHOM) WK Oe3 Hee.

Tun 0010T HEOOXOAMMO YCTAHABIMBATH IO JAHHBIM HHXCHEPHO-I'€OJIOTMYECKUX HW3BICKAHUH Ha
OCHOBaHHUHU:

— Te0JIOTMYECcKOro paspesa Ha IIyOMHy He MeHee | M HIDKe OBEPXHOCTH MHUHEPAIBHOIO JIHA;

— (PU3UKO-MEXaHUUECKUX XapaKTEPUCTUK Top(a U APYruX OOJOTHBIX IPYHTOB.

[Ipu ycraHOBIIeHNH TUIIA OOJIOT MOXKET OBITH HCIONIB30BaHa TabynIa npuioxenus /1.

8.3 [Ipu mpoeKkTUPOBaHUM HACKITICH HA 0OJIOTaX HEOOXOIUMO 00ECIIEUHBATE:

HEMpPEeBbILICHUE JIONMYCTUMbIX pacyeTHbIX 3HAYEHWI YINPYrux OCaJOK Hachlleld Ha Joporax
CKOPOCTHBIX, ocoborpy3oHanpsiokeHHbIx, [—III kareropuii — 2 mwm, Ha poporax [V kareropun — 3 Mm
[12];

OrpaHUYeHUE I0 BOSMOXXHOCTH CPOKOB OCAJKH TPYHTOB OCHOBAHHS HACHINEH CTPOUTEIbHBIM
MIEPHOIOM.

[epeceuenne GOI0T TPACCOM JTMHUU CIIEYeT NPEyCMaTPUBATh B y3KUX MECTaX, NPEUMYIIECTBEHHO
Ha y4acTKax ¢ MEHbIIEeH IITyOMHONH 1 MUHUMAJIBHBIM ITONEPEYHBIM YKIIOHOM MHHEPaJILHOTO JHA.

8.4 [lnsa coopyxeHus Hacbllneii Ha OoioTrax CJleAyeT HCIONb30BaTh HPEHMYIIECTBEHHO
JIPEHUPYIOLINE TPYHTHI JUIsl BCEH HACBIIM WU €€ HW)KHEH 4acTH.

[Ipu OTCYTCTBUM TaKUX IPYHTOB JOIYCKAETCs MMPUMEHATH Ul COOPYXXEHHs Hackineil Ha Oonorax I u
II THrIOB MenKkue HelpeHUPYIOLIKE ITECKH, IIbUIEBAThIC ECKU U TIECYAHUCTBIE CYIIECH.

[IpoekTrpoBaTh HACBHIIM M3 YKAa3aHHBIX TPYHTOB CJIEIyeT B COOTBETCTBHUHM C IPHBEICHHBIMH
nornepeyHbIMu npopusiMu (pucynku 8.1—38.5).

Vcnonb3oBaHue TSDKENBIX Cyleceid W CYIJIMHKOB JUIS OTCBHIIKM HIDKHEH 4acTu Hachlmu (B 30HE
BHITOP(OBBIBAHMS) JIOMYCKAETCS B HUCKIIOUUTENBHBIX ciydasgx Ha Oonorax I u II TunoB c
00s13aTENbHBIM  YCWJIGHHEM KOHCTPYKIMM 3€MJITHOTO II0JOTHA W IpPHU TEXHHKO-KOHOMHYECKOM
00OCHOBaHMHM, YYHUTBHIBAIOLUIEM, IOMHUMO MEPBOHAYAIBHBIX CTPOMUTEIBHBIX 3aTpaT, MOBBILICHHbIE
pacxompl Ha COAEpXKaHWE 3EMJITHOTO IMOJOTHA M BEPXHEro CTPOCHUs MyTH B MEPHOI BPEMEHHOM
JKCILTyaTalHu.

JI1s OTCHINKK BepXHEH YacTH Hachlu (BbIlIe ypoBHs Oonora Ha 0,5 M) JOIMycKaloTCs BCE TPYHTHI,



NPUTOJHbIE JUIS BO3BEACHMS HACHIIEH, NpPU YCIOBUM O0ECHe4YeHHs HEOOXOIUMOro BO3BBILICHHS
OpOBKH.

8.5 Bo3BblieHHe OPOBKM HAChIM HaJl MOBEPXHOCTHIO 00JIOTA CileayeT HazHayaTh HE MEHee: JUId
npeHupyomux rpyHroB 0,8 M mpu HoiHOM ynajieHuH Topda B OCHOBaHMM M 1,2 M IpU 4acCTHYHOM
BBITOP(OBBIBAHHH, JUII MEJIKUX U IBLIEBATHIX MIECKOB U MIECUYAHUCTBIX Cyneceil — 2M.

Hacpinu Ha Gosotax 1 Tuna

8.6 Ha Oomorax 1 Tuma Hackimd BBICOTOHM 10 3 M CllefyeT NPOEKTUPOBATH C MOJHBIM HIH
YaCTHYHBIM yZJaJieHueM Top(a U3 OCHOBAHHS C 3aMEHOH €ro MUHEpaJbHbIM I'PYHTOM.

[Monuoe ynanenue Topda HeoOXOOMMO MpeaycMaTPUBATh Ha OOIOTaX MIyOMHOM 10 2 M IIPH BBICOTE
Hachinei 10 3 M (pucyHok 8.1).

YactuyHoe ynasieHue topda NpUMEHsIOT Ha 00onoTax rIyOMHOHN J0 2 M P BBICOTE HAChIIM Oonee
2 M, a Takke Ha Oomorax rimyomHoW 1m0 4 M (pucynok 8.2). Ilpu sTOoM miyOMHY TpaHIIei
BBITOP(OBBIBAaHUS HEOOXOJMMO Ha3zHAyaTh UCXOAS U3 YCJIOBH, YTOOBI CyMMa BBICOTHI HACBIU Hajl
MOBEPXHOCTHIO 00JIOTA M IIIyOMHBI TpaHIIen BeITopdoBbIBaHMs OblIa Obl HE MeHee 3,5 M i gopor [—
IIT kareropuu u He MeHee 3 M ais popor IV kareropuu. IIpu 3TOM OTHOLIEHUE CYMMapHOH MOLHOCTH
HACBIITHOT'O CJIOSl C Y4ETOM PACYeTHOW OCAJKH K TOJIIMHE YIUIOTHEHHOro cj10si Topda JOMIKHO OBITh HE
menee 2:1. KpyrusHy orkoca TpaHuied BHITOP(OBBIBAHUS CIEIyeT YCTAaHABIUBATh B 3aBUCUMOCTH OT
croco0a mpou3BoJcTBa paboT B mpenenax ot 1:0 mo 1:0,5.

Juna nopor IV xaTeropun nepeduciieHHble B 11. 8.6 mapaMeTphl IOIMYCKaeTCsl YMEHbIIATh UCXOS U3
yCIIOBHI1 00OCHOBAHHOT'O CHIKEHHSI CMETHOH CTOMMOCTH C Y4€TOM MECTHBIX OCOOCHHOCTEH.

8.7 Hacwmu BeicoToit 3 M 1 Gonee Ha Oonorax | Tuna ciemyer mpoeKTHPOBATH B COOTBETCTBUU C
MONEPEYHbIMU NPOQUIIIMH, NPHUBEACHHBIMU Ha pUCYHKe 8.3 ¢ ucrosib3oBaHHEM Topda B KadecTBe
€CTECTBEHHOI'O OCHOBaHUs HachInu. [Ipu GONBIINX BBICOTaX HACBINEH U IIIyOMHaxX OOIOT HACKITA MOTYT
OBITH 3aIPOEKTUPOBAHBI C OEPMAaMU C YUETOM TEXHHKO-IKOHOMHYECKOI0 00OCHOBAHUSI.

[Tpu 3TOM 00s3aTeNBHOI ABJISIETCS NPOBEPKA PACUETOM YIIPYrOi 0Ca/IKi HACBIIEH.

B cayuae mnpeBbllIeHHS JOMYCTUMOro 3HAa4YeHUs Ynpyrod ocagku (cM. n. 8.3) cremyer
Mpe/lyCMaTpUBaTh YCUJICHHE KOHCTPYKLMHM — YBEJIIMYEHHUE TONLIMHBI HACBIIMY 33 CUET YBEJIMUYCHUS ee
BBICOTHI MJIM YaCTHYHOM 3aMeHbI TOp(a B OCHOBAHUH HACHINU TPYHTOM.

* TommuHa HACBITM ONpEAENseTcs [0 OCH IyTHM M BKJIIOYAeT B ceOsA: BBICOTY HACBHIM HaJ
MOBEPXHOCTHIO 0OJIOTA, TIIyOUHY TpaHILeH BHITOP(OBBIBAHUS M 0CaIKy TOp(a IO HACHIIIBIO.

8.8 IIpoBepky HenpeBbIIEHHs JOMYCTUMBIX YIPYTHX OCAJIOK CIEAyeT MPOBOAUTH U IPU YaCTUYHOM
BBITOP(OBAHUM IPU BHICOTE HACHIIM MEHee 3 M, €CJIM OTHOLICHHE TOJILIMHBI HACBIIM K TOJIIMHE
obxatoro Topda B ocHoBaHuM MeHee 3:1 Ha moporax [—III xateropmii u menee 2:1 Ha noporax IV
KaTErOpUH U MOIXBE3IHBIX MYTAX.

Meroauka pacuera npeACTaBieHa B METOANYECKUX peKoMeHaanusx [12].

8.9 TIpu ocraBieHnu Topda B OCHOBAHWUM HACHINECH (IIOJHOM HJIM YaCTUYHOM) OOBEM 3EMIITHBIX
paboT NO BO3BENCHUIO HACBINIEH CIIEAYeT ONpENeNsaTh C Y4EeTOM OCaJKH HAcChId BCIEICTBUE
CKUMaeMocTH Top(a B €e OCHOBaHUH.

OpHEHTHPOBOYHO OCAJKy OCHOBAaHHS HACHINEH BHICOTON 710 4 M Ha 0oj0Te TIIyOHHOHN 10 4 M MOXKHO
OIPEAEIIATH 110 HOpMaM, NPUBEAECHHBIM B Tabiuue §.1.

Bennuuny ocanku y kpaeB TpaHuiell BbITOP(OBbIBaHMS S NpPU NPOSKTHPOBAHWU HACBIIEH U3
MbUIEBATHIX IIECKOB M JIETKHUX Cymeced (CM. pUCyHOK 8.2) nomyckaercs nmpuHuMaTh paBHOH 20 %
TOJIIMHBI 00’KUMaeMoro cios Topda.

Ocanky Hachlneil IpH JII0OOM COYETaHHMHM HMX BBICOTHI M MOLIHOCTH CJ0€B TOpda B OCHOBAHHH
MPUOITHKEHHO MOXKHO ONPEJENIUTh PACUETOM B COOTBETCTBUH C PEKOMEHIALUAMHU IpriioxeHus E.

Ha craguym TeXHMKO->KOHOMHYECKUX WCCICAOBAaHMI Uil NpEABAPUTENBHBIX pPAaCueTOB IpH
CPaBHEHUHM BapHUAHTOB TPACC, ONPENIEIICHUH ONTHMAJIBHOTO COYETaHHs INIyOMHBI BHITOP(OBBIBAHUS U
BBICOTBI HACBIIM HAJ| IOBEPXHOCTHIO 0O0JIOTa MOXKHO TaKKe NPUMEHSATh HOMOI'PAMMBI, IIPUBEJICHHBIE B
npusoxeHuu E.
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MHHEpaIbHOro Ha OosoTa He kpyde 1:10
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Tabnuma 8.1

TonmuHa 06)KUMaeMOro Ocanka S, % TonmuHBI 0OKUMAaeMOro ClIos Topda Mo
ciost ropda, M HACBITISIMU BBICOTOM
< 3 M IpU 4aCTUYHOM oT 3 10 4 M Ha €CTECTBCHHOM
BBITOP(OBBIBAHUI OCHOBaHHHU
2 40 50
Ot 2 o 4 35 40

Haceimm nHa 6onorax I—II, IT u III Tnnos

8.10 Haceinu u3 npenupyromux rpyHtroB Ha Oonorax I—II, II tunoB riayounoit 1o 3 M crnemyer
MPOEKTHPOBATh C PACYETOM MOJIHOTO yAajieHus Topda ycTOHYMBON KOHCHCTEHIIMU U IOCA/IKH HACBIIH
Ha MMHEpaJibHOE JHO 0OJI0Ta, MPUMEHUTENBHO K IONEPEeUHBbIM MPOQIIsAM, IPUBEICHHBIM Ha PHCYHKE
8.4, a.

'myOuny xaHaB-TOp(GONPUEMHHUKOB ClIeyeT Ha3HayaTh PaBHOHM TONIIMHE PACTUTEIbHO-KOPHEBOTO
MOKpOBa, HO He MeHee 1 M.

[pu ucnonb3oBaHuM 1 coOpykeHUs Hackineld Ha O6onoTax I—II u Il TUOB MENKKMX U MbUIEBATHIX
MIECKOB M IIECUAHMUCTHIX CYNEcel CielnyeT HpeaycMaTpuBaTh IOJHOE yAalieHHe Topda B OCHOBAHHH
(pucyHok 8.4, 0).

Bripezaercss pacTUTEIbHO-KOPHEBOH IOKPOB, IOCIIE YEro pa3phIXJISAIOTCS HIDKENIEKAlIUe CIOH H
yaajsiercs BCIUIBIBAIOIIME TOpd 3a mpeaenbl TpaHilen BbITOp(GOBbIBaHMA. HIKHsAS 4YacTh HachIIM
(HMKe TOBEpPXHOCTH 0O0JIOTA) COOPYKAeTcsi MyTeM OTCHIIKHM IpyHTa B Body. IIpm Takoil TexHOJIOrHu
B3aMeH TOP(OIPHUEMHHUKOB C JBYX CTOPOH HACBIIM HApPE3alOTCs BOJOOTBOAHBIC KaHABBl. Y Ka3aHHbIC
paboThl peKOMEHyeTCs BBIIIOIHAT B 3UMHEE BpeMsl.

Ilpu mnpoekTupoBaHMM Hachlled Ha OosoTax BCEX THUIIOB, COOPYXaeMbIX  CIIOCOOOM
THAPOMEXAHU3ALIMH, CIIAyeT pacCMaTpUBaTh BAPUAHTHI KOHCTPYKIIMU HACBIIH C IUISDKHBIMH OTKOCAMH.
BbICOTY IUISHKHOTO OTKOCA B MECTE CONPSIKEHHS €ro C OTKOCOM HACBIIH CJIelyeT NPUHUMATh paBHOH 1
M HaJl OCHOBaHHEM HAaCBIIIH.

8.11 Hackimu Ha Oonorax III Tuma rmyOuHON 110 4 M CliefyeT NPOEKTUPOBATh, MPEAycMaTpUBas
UCIIOJIb30BAaHUE MHHEPAJIBFHOrO JiHa 0O0JIoTa B KauyecTBE OCHOBAHMS 3EMJISIHOIO MOJIOTHA, C Y4ETOM
Npe/IBapUTENIHLHOrO yaajeHust Top(sHOH Kopku (pucyHOK 8.5) munu 6e3 ynanenus. B mociennem ciydae
TOJIIMHA HACBIIH C Y4ETOM €€ YacTH, PAacIONIOKEHHOIH HIDKE ypOoBHs 00J0Ta, 0JKHA OBITh HE MeHee 3
M HaJ TOBEPXHOCTHIO TOP(SHOH KOpPKH, IPH 3TOM CJlEOyeT BJOJIb MOJOIIBEI OTKOCA HACBIIH
IpeycMaTpUBaTh YCTPOHCTBO MPOPE30B HA BCIO TOJIIIMHY PACTUTENBHOIO CIIOSL.

OcaJiKy HaCBIIM 3a CYET CKATH TOP(SIHOH KOPKH MOXHO OIPEAEIUTH 110 HOpMaM, NPUBEICHHBIM B
Tabauue 8.1.

KpyTusHy OTKOCOB Hachileil BbIIIE ITOBEPXHOCTH OO0JOTa cieqyeT Ha3HayaTh 110 HOpPMaM,
npuBezieHHbIM B Ta0Oue 4.3 CHull 32-01-95 u Tabnuie 8.2 ¢ yueToM yriza eCTeCTBEHHOTO OTKOCA O
BOJIOH.

Tabnuma 8.2
Bun rpynra Kpyrusna oTkocoB HIKe
yYpOBHs1 OoJI0Ta

[lecok menkuii u NbUIEBATHIN 1:3
[lecox rpaBenucThIl, KpYMHBI U cpeaHei 1:1,75
KPYITHOCTH
KpynHooGiioMo4HbIE TpYHTHl  (TaJI€YHHUKOBBIH, 1:1,5
TPaBUUHBIN, IIEOCHUCTBIN, APECBSIHBII)

Ilpumeuanue — Ilpu THUOPOHAMBIBE HACBIEH KpyTH3HAa OTKOCOB
YCTAHABJIMBACTCS IPOCKTOM.

8.12 Ilpu nmpoexTHpoBaHMM HachIneil Ha OoJIoTax ¢ coXpaHeHHeM Top(da B OCHOBAaHUH MOT'YT OBITH
MPUMEHEHbl KOHCTPYKTHBHO-TEXHOJIOTMUECKUE MEpONpHATHS, HalpaBiCHHblE Ha olecneyeHue
YCTOWYHMBOCTH HACHINH, CTAOMIBHOCTH I'PYHTOB OCHOBAHUS, CHIKEHUE 3HAYEHMs OOLIMX M YIPYTUX
0CaJIOK U T.J.

OCHOBHBIMU M3 3THX MEPONPHATHH SBIISIOTCS:



— YCTPOICTBO OEpM WITH YHOIOKEHHBIX OTKOCOB;



a)

v NpoekTHas 6poska

iﬂpocbldanaﬂ 6poBka

- 'y
1\ 22 '\'f‘f‘o - . ?‘9 22 [1
~q 1] ~ 1AL BT
A 20 (QV“A ‘..'-_ .o, -. ..~ . . N -".-."-’\ . 20 ~~
P ~ Y ~\ M
T //////7////////77 /7/7 77
. £ : { o NPodunbHas 6poska
1\‘ 2,0
[z e 2
~ ~ % ~

S S /////////////////////////////
a — M3 JIPEHHUPYIOLIUX IPYHTOB; O — W3 MENKUX U MBIJIEBATHIX IECKOB, IECYUaHUCTHIX cyrecei; I —
TOp(ONPHEMHHK, 2 — BCIIOMOTaTeIbHAs JIMHUS IS ONIPEAEICHHS IIMPUHBI TPAHIIEH BHITOP(HOBBIBAHUS
Pucynok 8.4 — Tlonepeunsie npoduin Haceineid Ha 6onoTax I Tvna riryouHoit no 3 M npu
MIONIEPEYHOM YKJIOHE OCHOBaHUS He kpyue 1:15

b

N .
) NpoexrHas 6poska
y [PodunbHas 6posxa l y P P

) N
_ _)T’J .
“1 - 1=2_ 97 '.M

?

1 — TopdsiHas Kopka
Pucynok 8.5 — Ionepeunsiii npodwiis Hacsinu Ha 6onorax I Tuna riyouHoit no 4 M npu
IIOTNIEPEYHOM YKJIOHE OCHOBaHUs He kpyde 1:20



— YCTPOICTBO B OCHOBAaHUM BEPTHKAJBHBIX IPYHTOBBIX CBAil MM CBall U3 JPYrHX MaTepHajoOB, B
TOM YHCJIE KOHCTPYKIMI POCTBEPKOBOI'O THIIA;

— YCTPOMCTBO HACTWJIOB IO/ HACBHIIBIO MJIM apMUpPOBAaHHE CaMOW HACHIIM, B TOM 4HUCIE
reOTeKCTUILHBIMU MaTepuaiamu;,

— YCTPOMCTBO JpEHaKHBIX MPOpE3el WIH BEPTHKAIBHBIX JIPEH;

— YBEJIMYEHHE BBICOTHI HACKIITU MM TIIyOUHBI BHITOP(OBBIBAHHS;

— MeponpusTUs Ui TNPENOTBPAILEHUS CIIOJN3aHMS HACBIIM TP HAKIOHHOM JHE OoJoTa
(BBIpaBHMBAHUE JIHA, YCTPOWCTBO YHOPHBIX KAMEHHBIX NPHU3M U JIp.);

— HCIIOJBb30BAaHME TEOTEKCTWIBHBIX MAaTEpPHAIOB, YKJIAJBIBAEMbIX HEMOCPEICTBEHHO Ha
MOBEPXHOCTh 00JIOTa WJIM Ha BBIPAaBHUBAIOLIIMK CIIOH rpyHTa (Ui nepepacrpeieneHHs Harpys3kH,
BBIDABHMBAHMS OCaZKH W IPEAYNpPEKICHUs JIOKAJIbHOIO IPOJABIMBAaHHUS HACHIHOIO TpyHTa B
OCHOBaHUE).

8.13 IlpoekTHpOoBaHHE HAChINEl M3 MECTHBIX TIJIMHHCTBIX T'PYHTOB JOJDKHO BBIIOJHATHCS B
COOTBETCTBUH C TpeOOBaHUAMH 1. 8.4 MMpU KPYTU3HE OTKOCOB B HM)KHEW 4acTH HAChINU He Kpyue 1:2, ¢
YCTPOICTBOM 3alMTHOro ciosi mox OayutacTHOW mpusMo (cm. m. 5.5). IIpu pacyerax ycTOW4MBOCTH
HACBHIIIK CJIEAYET YYMUTHIBATh CHIKEHHE MPOYHOCTHBIX XapaKTEPUCTUK TPYHTOB, BBI3BIBAEMOE
0COOEHHOCTSIMU YCJIOBHI ITPOU3BOJCTBA 3EMIISTHBIX Pa0OT.

8.14 Ha noporax BBICOKOH I'py30HANpsKEHHOCTH, BHICOKOCKOPOCTHBIX, @ TaK)Ke€ IPH YCKOPEHHBIX
TEMIIaX CTPOMTEIHCTBA JUISl CO3JAHUSI PABHOIIPOYHOTO IO MPOTSHKEHUIO 3€MJISTHOTO MOJIOTHA Ha OoioTe
I TMma ¥ CMEXHBIX C HUM Y4YacTKaX PEKOMEHAYeTCs pacCMaTpUBaTh BapHAHTHI NPOCKTUPOBAHHS
HAchIleil BHICOTOH N0 2 M Ha Oomorax | Tuma riayOmHON 10 3 M € NMONHBIM ynaneHHeM Topda B
OCHOBaHUHU.

8.15 [Ipu npoeKTHPOBAHUU HACKINEH Ha 0OJIOTAaX C OCTAaBICHHEM TOp(a B OCHOBAHHMU 00s3aTelbHA:
MPOBEpKa HENPEBBIIICHUS JIOIMYCTUMOIO 3HAa4YEHHs YIPYIHX OCa/J0K TPYHTOB OCHOBAHHUS HACBIIH, a
TaK)kKe HHTCHCHBHOCTH ocaziok [12].

Jnga Takux OOBEKTOB HEOOXOAMMO IpeaycMaTpHBATh HCIBITAHHE T'OTOBOTO 3€MJITHOTO MOJIOTHA
pOoOHBIMU Harpy3kamu (mpunoxkenue K).

9 HACBIIIHU B YCJOBUAX HOATOILIEHUIA

9.1 Haceimn Ha ydacTKax MOATOIUICHHS CIIEAYeT INPOEKTUPOBATH C YYETOM IIOCTOSIHHOTO WM
MEPHOIMYECKOr0 BO3JEUCTBUS BOJAHBIX MacC BOJOTOKOB WIIM BOJOEMOB, KOTOPOE MPOSBIIAETCSA B BUIC
OOBOZIHEHHUS IpyHTa TeNla Hachllel, pa3MBIBAIOIIEr0 BO3JEHCTBHS, BBI3BIBAEMOI0 TEYEHHEM BOJHOIO
MOTOKA WM BOJTHEHUEM, Pa3pyLICHHs U 3arPOMOKACHHS OTKOCOB 3€MJITHOTO MOJIOTHA JIbJOM.

9.2 Ha npmwKHUMHBIX y4acTKax TPacchl, IJie pa3MeIleHne 3eMIISIHOTO MOJI0THA OTPAaHHYEHO C OJTHOM
CTOPOHBI KpyTHIMH (KaK IpaBWJIO, CKAJbHBIMHM) KOCOrOpaMH, a C Jpyrodi — BOJIOTOKaMH (M
BOJOEMaMH), B OOJNBUIMHCTBE CIy4acB HE MMEIOIMMH IPUOPEXKHBIX Teppac IO TEXHHUKO-
SKOHOMHYECKUM  COOOpaKEHHSM, HPEANOYTHUTEIIEHO  MPOEKTHPOBAaHHME  3EMIIIHOIO  IIOJIOTHA
MPUCIIOHEHHBIMH HACBIMSIMH.

Ha npmXuMMHBIX ydacTKax clielyeT MpOBEpSTh JOCTATOYHOCTh BO3BBILICHHS OPOBKH 3€MJISTHOTO
MoJIoTHa (YCTAHOBJIGHHOW B COOTBETCTBHHM C YKa3aHUSAMHM M. 9.3) Ha yCIOBHUSX 3aTOPHBIX M 3a)KOPHBIX
SIBIIGHUM.

9.3 BpoBka 3eMJISIHOrO MOJIOTHA HA MOAXO0JaX K BOJOIPOIYCKHBIM COOPYXXEHHSM Yepe3 BOJAOTOKU B
npezenax ux pasjiuBa, IpH PacIoiOKEHHHU KeIe3HOIOPOXKHBIX JIMHUI BJIOJIb BOIIOTOKOB, 03€p, MOpEi,
BOJJOXPAaHMIIUIL, & TaK)Ke OPOBKa OrpaJUTENIbHBIX U BOJOPA3JIEIbHBIX AaMO JIOKHBI BO3BBIIIATHCS HAJL
HAaMBBICUIMM YPOBHEM BOJIbI IIPU MPOIyCKe HAHOOJIbLIEro MaBoJKa C Y4E€TOM MOAINOpPA, HaKaTa BOJHBI
Ha OTKOC, BETPOBOI'O HAaroHa, NMPWIMBHBIX W JICOBBIX SIBIeHUH He MeHee yeM Ha 0,5 M, a OpoBka
HE3aTOIUIAEMbIX PEryJISIMOHHBIX COOpY)XeHHH 1 6epM — He MeHee ueM Ha 0,25 m.

HawuBbicmii pacyetHblii ypoBeHb Boabl cieayer onpenenstb no CHull 2.01.14-83 wucxons u3
BEPOSITHOCTH NPEBBILICHUS:

— Ha CKOPOCTHBIX, 0COOOTrpy30HANpPsDKeHHBIX JIMHUAX U auHusax [—III kateropuit obei cetn —
1:300 (0,33%);

— na muHusx 1V kateropun obmelt cetn — 1:100 (1 %);

— Ha noabe3aHbIx mytsax [V xkateropuun — 1:50 (2 %).

Ha noabe3nHbIX MyTsiX, TA€ MO TEXHOJOIMYEeCKHMM NPUYMHAM HE JIOIYCKaeTCs MepepbiB ABHKEHHUS,
B 00OCHOBaHHBIX CIIy4asiX BEPOSTHOCTb NPEBBILICHUS HAUBBICIIETO PACUETHOTO YPOBHS BOABI CIIEIyeT
npuHumathb paBaoit 1:100 (1 %).

[oamop cnemyer onpeaesaTh C y4ETOM BO3MOXKHOI'O pa3MbIBa pycia IoJi MOCTOM, HO He OoJiee YyeM
Ha 50 % nomHOro pa3mbIBa.



BeicoTy BeTpoBOIro HaroHa M BBICOTY HakaTa BOJH cieayet onpenensats no CHull 2.06.04-82* nns
obecrieyeHHOCTeH YKa3aHHBIX BBIIIE PACUETHBIX YPOBHEH BOJIBI.

JIs MaJibIX MOCTOB M TPYO pacxoi JOITYCKAeTCsl ONpPEIessaTh C yUeTOM aKKyMYJSIMU BOIBI HEpe
COOPYKEHUEM.

9.4 Otkochl M MOJOIIBHI Hackimeil W OepM Ha MOAXOJax K MocTaM M Tpy0am, OTKOCHI
PETYISLMOHHBIX COOPY)KEHHH U KOHYCOB MOCTOB B IpEAEIax MOATOIUICHHS JIOJKHBI OBITh YKPEIUICHBI
OT BO3JICUCTBUS JIbJA, BOJIHBI U TEUEHHUS BOJBI.

I'paHuIpBl OTAENBHBIX YacTei KPEJICHUs! M UX TUIl (MOLIHOCTB) CJIAyeT PaCCYMTHIBATh I10 MIOpPaM
BonHOBBIX Harpy3ok (CHull 2.06.04-82%) mcxoms M3 00ecrneueHHOCTH pacdeTHoro mropma. [lpu
pacdyerax MOIIHOCTH KpEIJICHHs Ha BOJHOBBIE BO3JIEHCTBHS OOECIEUEHHOCTh PAcCYETHOH BBICOTHI
BOJIHBI TpUHUMaeTcs 5 % B cucreMe pacueTHoro mropma obecrieueHHoctd 4 % (1 pa3 B 25 ner).

Bepx kperuieHust J0BOAUTCS 10 OPOBKU OTKOCA, €CJIM €€ OTMETKA ONpeJiejIeHa U3 THAPOIOTHYECKUX
yCIIOBHI BOIOTOKA IO M. 9.3 MM 10 TOH e OTMETKM Ha OTKoce mpu Oolsiee BBICOKOW Hachimu. B
KOHCTPYKUHMSX KpEIUICHHs CleAyeT NpeaycMaTpuBaTh Mepbl, UCKIIOYAIOIIUE 3aTEeKaHWE BOJBI IO/
KpeIUIEHHE C BHILIEPACHIOIOKEHHOH YacTH 0TKOCA.

THn ¥ MOLTHOCTH KPEIUICHUS ONPEAENISAIOT M0 YCIIOBUSM, COOTBETCTBYIOIIMM PACUETHBIM pacxoiam
BOJbl. BepoATHOCTH TNpPEBBILICHUS PACXOIOB M COOTBETCTBYIOIIMX MM YPOBHEH BOIBI Ha IHKE
MABOJAKOB, IPH KOTOPBIX NEHCTBYIOT yKa3aHHbIE (aKTOpbI, ClIeNyeT NMPUHHUMATh B 3aBHCHUMOCTH OT
KaTeropuii 1opor:

Ha smHuAX III u Oonee BBICOKMX KaTeropuii M Ha BCeX JIMHHAX, HE JIOMYCKAIOUIMX 10
TEXHOJIOTMYECKUM MpHUYKHHaM rnepepsia apmwxenus, —1:100 (1 %);

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

[Ipumep pacyera BOJHOBOrO BO3/EHCTBHS, BBHIIOJIHEHHBIH B COOTBETCTBUU ¢ TpeboBanusmMu CHull
2.06.04-82*, BCH 206-87, HUMII-72 npusenex B npuioxenuu I1.

J11s 3a1uThl MOATOIUIIEMBIX HACHINEH OT pa3MbIBOB MOTYT HIPUMEHSTHCS KOHCTPYKIIMH ITACCUBHOTO
U aKTUBHOTO THIA (TUISKHBIE OTKOCHI, OepMBbl, TaMOBbI).

B cooTBEeTCTBHH C YCIIOBUSIMH SKCILIyaTalluy U AEHCTBYIOIMMH Harpy3KaMH Ha3HA4aroTCs CIOCOOBI
3aUIUTHl TOATOILISIEMBIX OTKOCOB HACKINEH B COOTBETCTBUHU C PEKOMEHIAIMSIMH HACTOSIIETO JOKYMEHTa
U anb00Ma TUIOBBIX KOHCTPYKIMH [22].

9.5 JIns 3amuTBl OTKOCOB OT Pa3MbIBAIOIIEr0 BO3JEHUCTBHS NPH PACUETHOH CKOPOCTH TEUECHHS
BOJOTOKa g0 4—5 wM/c  Hambomee — 1enecooOpa3HO  MCHONB30BATH  pa3pbIXJICHHbIC
c1a0OBBIBETPUBAIOLINECS CKAIBHBIE TPYHTHI OCOOEHHO B TOPHBIX paiioHax. IIpum oTCyTCTBMM Takoro
MaTepuaia, a TakkKe IMPU CKOPOCTH TEYEHHUs CBbIlE 4—5 M/C cienyeT MpOEeKTHPOBAaTh B KaueCTBE
3alIUTHl UHXKEHEPHbIE KOHCTPYKUMU (COOpHBIE M MOHOJIMTHBIE KeJIe300€TOHHbIE IUTUTHBIE TOKPBITHS,
KECTKHE M 'MOKHE TOKPBITHS, 3alIUTHBIE U MOJIIOPHO-0CEAIOIIIE CTEHbI, COOPHBIE JKeJIe300eTOHHbIE
psku, GeperoBble OrpaXkAeHUs U Ip.).

JIs cHIWKeHNs pa3MBIBAIOIIEr0 BO3/ICHCTBHUS ITOTOKA HAa 3eMJISIHOE ITOJIOTHO P BBICOKOI CKOPOCTH
TEUEHHUS NPeTyCMaTPUBAIOT YCTPOUCTBO IONEPEUHBIX COOpYXeHHH (OyH, MIOp, MOMy3ampyd u Ap.).
HenecooOpa3HOCTh MPUMEHEHHsT UX W THOPAAOK pa3MEIleHHs Ha OOBbeKTe, a Takke HeoOXOAUMOCTb
CpPe3KHU MPOTHUBOIIOIOKHOTO Oepera peKOMEHIyeTCsl IPOBEPSITh MOICIIUPOBAHUEM PEYHOIO ITOTOKA.

B mpemenax Mex1y INMONEPEYHBIMU COOPYKEHHSMHU JUIS YKPEIUIEHHS OTKOCOB HACBIIM CIIEIyeT
MPUMEHSATH CIIOCOOBI 3AIIUTHI, YIUTHIBAIOIIUE CHIDKEHHE CKOPOCTH TEYEHHS B ATUX 30HAX.

9.6 3amuTHBIE KOHCTPYKUMH W3 Pa3pbIXJIEHHBIX CKAJbHBIX CIa0OBBIBETPUBAIOIIMXCS TI'PYHTOB
(HECOpTHPOBAHHOM TOPHOI Macchl) MOTYT ObITh 3alpPOSKTHPOBAaHBl B BHUJE 3aIUUTHBIX OepM u
YIIUPEHHBIX 3alUTHBIX IPU3M.

OCHOBHBIM TUIIOM YKPEIJICHUS SBJISIETCSI KOHCTPYKIMS B BUJE 3aLIUTHOIN Mpu3Mbl (0epM) (PUCYHOK
9.1), xoTopasi oTchInaeTcs U3 HECOPTUPOBAHHOM IOpHOIl Macchl, conepikalieii He menee 50 % kaMmHei
pacyetHoro nuamerpa dy. TONIIUHY 3alIUTHOTO CJIOS CeQyeT NMPHUHUMATh HE MEHEee TPEX PacueTHBIX
JIMaMeTpOB, IpPH IIMPUHE NPHU3MBI MoBepxy He MeHee 1 M. [IpM HEBO3MOXHOCTH IO MECTHBIM
YCIIOBUSIM O/IHOBPEMEHHOHM OTCBINKH $1/Ipa HACBHIM ¥ 3alIUTHOH NPU3MBI IIHPUHY €€ ITOBEPXY ClIeIyeT
Ha3HayaTh HE MeHee 3 M.

Onpenenenue dy, NPUBEACHHOIO K JAWAMETPY Iapa, NPOU3BOJUTCS B 3aBUCHMOCTH OT CKOPOCTH
TEUEHHS] BOJIOTOKA M KPYTU3HBI oTKoca (mpuioxenue 3). [Ipu 3ToM 0aHOBpEeMEHHO O00OCHOBBIBAETCS
3aJ0)KEHHE HAPYKHOTO OTKOCAa 3allMTHOW NpPHU3MblI M, Ha OCHOBAaHUM TEXHHKO-3KOHOMHYECKHX
pacyeros.

Ha BOrmythIXx yuacTkax pycia peKH, B CEBEPHBIX paiiOHaX, TI/Ié OTKOChl HACBIIM MOTYT
MO/IBEPraThCsi MHTEHCUBHOMY BO3JICHCTBHIO JIEJ0X0/a, CIEAYeT MPeAyCMaTpUBaTh 3AILUTHYIO IPU3MY



LIMPUHOM NMOBEpXY HE MEHee 3 M ¢ BHELIHUM OTKOCOM He Kpyue 1:2.
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a1 0 — COOTBETCTBEHHO IIPU HEPa3MbIBAEMBbIX M Pa3MbIBaEMbIX ITPYHTaX OCHOBaHUs; / — HECOPTHUPOBAHHAs T'OpPHAs Macca, coJepiKallasi KaMeHb pacyeTHOH KpyrnHocTH dy, B
konuecte = 50 %; m, — 3aJ0KeHHEe HAPYKHOTO OTKOCA 3aLIUTHOH MPU3MBI
Pucynox 9.1 — KoHcTpyKIyst yKperuieH!s IOATOIFIEHHOTO OTKOCA HACHIITH HECOPTHPOBAHHOW TOPHOW Maccoi B BUJE 3allIUTHOW NPU3MBI



1 — KOHTYp 3alIMIIaeMOro 0TKOca; 2 — HeCOPTUPOBaHHAs ropHas Macca, conepxamias dy > 25 %; h,,,x — HaubonpLIas BbICOTa YCTyINa MPH Pa3MbIBE
Pucynok 9.2 — KoHCTpyKIMSs YKPEIUICHUS TIOATOIUIEHHOTO OTKOCA HACKIITH HECOPTHUPOBAHHON FOPHON MAacCOii, OTCHINAaeMOii IO/ YIJIOM €CTECTBEHHOI0 OTKOCA B BHJIE
YUIMPEHHON 3aIIUTHOH MPU3MBI



[Ipu pa3MbIBaeMBIX IPyHTaX OCHOBAHHs CIIEIyeT Y MOJOLIBEI HACHIIN MPEIYCMAaTPUBATH YIIOPHYIO
npu3My—pucbdepmy (pucyHok 9.1, 6), TpeboBaHMs K KPYITHOCTH KaMHSI B KOTOPOM TaKUE JKe, KaK U JUIst
KaMHsl 3aLIUTHOM NMPU3MBI Ha OTKOCce (puitoxeHue 3).

KoHcTpyKIMs yIOpHO#H NPU3MBI ONIPENEIISETCS 110 PacyeTy.

9.7 YumupeHHble 3alIUTHbIE TPU3MBI PEKOMEHIYIOTCS [UISl 3aIUThl OTKOCOB OT ITABOJKOBBIX BOJ U
nenoxona Ha poporax III m IV kareropuii mpu pacuerHOH CKOpOCTH TedeHHUs 110 4 M/C M BbIcOoTe
Hachineil He cBbie 10 M (pucyHOK 9.2). DTa KOHCTPYKLMS CO3/aeTCsl IyTeM IEPEChINKH IO YIJIoM
€CTECTBEHHOI'0 OTKOCA HECOPTUPOBAHHOM MOPHOI Macchl, cojiepkalieil 00JOMKH pacdeTHOro AuamMerpa
He MeHee 25 %.

Ora KOHCTPYKIMS pacciMTaHa Ha IOCIEAyIollee YacTHYHOEe ee mepedopmMupoBaHHE IO
BO3/IeiiCTBHEM NaBOAKOBBIX BOJ M JIEIOXO/a C 00Opa30BaHWEM HA OTKOCE CAMOOTMOCTKH M3 KPYITHOTO
kamHs1. [lenecooOpa3HOCTh yCTpOHCTBA TaKOH KOHCTPYKLMH OINpENenseTcs TeXHUKO-3KOHOMHUYECKHM
pacyerom.

Onpenenenye pa3mMepoB YIIUPEHHON 3aIUTHON MPU3MbI Al BO3SMOXKHO 110 pUIIoxKeHuto 1.

9.8 I'nbkue xene300eTOHHBIE MOKPBITHS Pa3IMYHON TOMIIMHEL 0T 5 110 15 cM 1enecooOpasHbl npu
OXHIAEMBIX HEPAaBHOMEPHBIX OCa/JIKaX OTKOCOB HACHIEH W MX 3aJokeHuH He Kpyde 1:2. Onum
pacrionararorTcsi B rpaHuLiaX OT PacYeTHBIX OTMETOK BepXa KPEIUICHHs 10 MEXEHHOro ypoBHs. B 30He
MEXEHHOTO TOpPH30HTAa HEOOXOAMMO CO3JaHME yNopa B BUJAE KAMEHHOH NpPU3MBI, YCTOWYMBOW Ha
BO3/eiicTBHEe MOTOKAa M JibAa. [IOKpBITHS B NOABOAHOM YacTH OEperoBoro CKJIOHa HPUMEHSIOT
TOJIIUHON 5 CM Ha MOMIOKKE M3 T€OTSKCTHIIA [2].

9.9 3amuTHBIE CTEHBI CIIENYeT NPUMEHATD JJISl YKPEIUICHHs 3eMJISTHOTO NTOJIOTHA MPH PACIOJIOKEHUH
€ro Ha CTECHEHHBIX YYacTKaX pyclla IpH BBICOKMX CKOPOCTSX TeueHus. X NpOeKTUpYyIT ¢
(byHIaMeHTOM, 3ariiy0JsieMbIM Ha BEJIMYHMHY, HE MEHBLIYIO pac4eTHOH ITyOUHBI pa3MbIBa.

[oamopHo-ocenaronyie CTEHbl SBIAIOTCS OecYHIAMEHTHOH Ppa3HOBUAHOCTBIO MPOJOJIBHBIX
OGeperoyKpenuTenbHbIX coopyxeHHH. OHM COCTOSAT M3 OJEBAIOIIMX CTEH M OCENAIOIIMX MAacCCHUBOB
(pucyHOK 9.3). OCHOBHBIM NPEUMYILECTBOM 3TOH KOHCTPYKIHH IO CPABHEHHUIO C 3AIIUTHBIMU CTEHAMU
SIBJISIETCSl OTCYTCTBUE (YHIAMEHTa, 4TO PE3KO CHMWXKAeT MX CTOMMOCTh M TPYAOEMKOCTh padoT 1o
coopyxeHuto [5].

9.10 B ceBepHbIX palioHaX Ha peKax C WHTEHCHUBHBIM JIEJOXO/OM PEKOMEHIYeTCSl MPOBEPSTH
Oepero3aluTHBIC COOPYXCHHUST Ha YCTOWYMBOCTD TI0] BIIMSTHUEM JISIOBOTO Bo3eiicTus [6, 21, 33].

1 — cOopHas ofieBaroIIas CTeHa 13 OJI0KOB; 2 — HACKINb (WK 3alHMIaeMbIi Oeper);
3 — mpoTHBOBEC (HAPAICHHBIA Y4aCTOK OCEAIOIIEro MacCHBa); 4 — MPOKIIAJKa U3 TOJNS; 5 —
COOPHO-MOHOJIUTHBIN OCEAIOINI MacCHB
Pucynok 9.3 — Konctpykuust cOOpHOI NOAIOPHOOCENAIOIIEH CTEHBI

9.11 [lns ykpemieHus CleayeT Ha3HayaTh KOHCTPYKIMH, NPUBEICHHBIE B aJbOOME THIIOBBIX
KOHCTpYKUHil [28]: kaMeHHble HAOPOCKM pa3iM4HBIX Monudukanuii; OeTOHHbIE IUUTHI (IIPH BBICOTE
BostH 710 0,7 M 1 caboM JieIoXo/ie); HKele300EeTOHHbIe pa3pe3Hblie TUIUTHI (MIPU BhICOTE BOJIH J10 1,0—
1,5 M); kene300eTOHHbIE TUIUTHI, OMOHOJIMYMBAEMbIC 110 KOHTYPY M MOHOIIUTHBIC JKeJIe300eTOHHbIS
IUIUTHI (TIPH BOJTHAX BBICOTOM JI0 3 M); JKelle300eTOHHbIE TMOKKME MOKPHITUA (TpU BomHAX 110 1,5 M);
Oepero3aluTHBIC CTEHBI U JIp. YKpeIUIsieMble INTMTaMU OTKOCHI HACKINEH JTOJKHBI OBITh He Kpyde 1:2.



Ocoboe BHUMaHHE TPH 3aIIUTE OT BOJHOOOS YIENSIeTCs MONTOTOBKE MOJ IUTUTHI —- OOpaTHOMY
GuwibTpy, BBINONHAEMOMY M0 pacuery. Jlis ycTpolicTBa o0OpaTHOrO (UIBTPa MPUMEHSIOTCS
eOCHUCTO-TPABUIHHO-TIECYAHBIC TPYHTHI, a TAK)KE TeOTEeKCTHIIbHBIC MaTepualbl (nmpuwioxenue K).

B kadecTBe 3alIMTHBIX KOHCTPYKIIUIA OT BOJTHOBOT'O BO3JCUCTBHS CIEIYET PACCMATPUBATH IISDKHBIC
OTKOCKI, BOJIHOJIOMBI, BOJTHOOTOOWHBIE CTEHBI, OYHBI U JIp.

9.12 TIpu npuMeHEHUH Ha TOATOILISIEMBIX 00BEKTaX OCTOHHBIX U YKEIe300€TOHHBIX YKPEMUTEITbHBIX
KOHCTPYKIIMHA B HEOOXOIMMBIX CIIy4asX CIeAyeT MpeAyCMaTpHBaTh 3allUTy MX OT HCTUPAIOIIETO
BO3JICHCTBUSI TPABHITHO-TaJICUHUKOBBIM MaTCPHAIIOM.

9.13 [lpy Hanmuuum OOJNBIIMX HEUCIOIB3YEMbIX TEPPUTOPHA W MIMPOKHX BO3MOXKHOCTEH
MPUMEHEHHUS THPOMEXaHH3aIMH BhINICYKa3aHHbIC 3aIIUTHBIC KOHCTPYKIIUU B 0OOCHOBAHHBIX TEXHHKO-
SKOHOMHYECKHMHU PACYETAMU CITydasiX MOTYT ObITh 3aMEHEHBI IUISHKHBIMH OTKOCAMH.

KpyTusHy misKHBIX OTKOCOB CIIEyeT YCTaHABIMBATH MO PACUETY.

B pacuerax cienyer y4uThIBaTH KPAaTKOBPEMEHHOCTh M MEPUOIUYHOCTH MOJTOIUICHHS OTKOCOB W
peasibHBIe YCIIOBUsI 00pa30BaHUsl BOJHBI HA MOWME, a TAKKE BO3ICHCTBHE MPOMOIBLHOIO TCUCHUS NPU
MaBOJKe.

9.14 CHmwxeHue BO3JCUCTBHS BETPOBOM BOJIHBI Ha OTKOC OKa3bIBA€T MPOHM3pACTAIONIas Ha MOiMe
JIpeBEeCHasl PACTUTEIBHOCTh. BIUsSHHE pACTUTENBPHOCTH KaK OJUH M3 JJIEMEHTOB YKPEIUICHUS
MOJITOIUISIEMBIX OTKOCOB CIIEAYeT YYUTHIBATH, €CIU €€ BBICOTA MPEBBIIIACT PACUCTHYIO TTTyOMHY BOJIBI
Gosnee yeMm Ha (,7 BBICOTHI BOJIHBI B COOTBETCTBUU ¢ pekoMeHnauusmu BCH 206-87.

10 BLIEMKH

BbleMkn npu 0,1aronpusiTHHIX HHKEHEPHO-T€0JI0rHYeCKUX yCJIOBHAX

10.1 KoHcTpyKUMIO BBIEMOK CIIeyeT Ha3HayaTb B 3aBUCUMOCTH OT MX TJIyOMHBI, BUJA U CBOWCTB
IPYHTa, KIIMMaTHYECKUX YCJIOBUH pallOHa CTPOMTENILCTBA, C YUETOM CIIOCOOOB IPOM3BOJCTBA PadoT.
[Ipy npoeKTUPOBaHUH BBHIEMOK CIIEAYET YYMTBHIBATh MOTPEOHOCTH TPYHTOB JUISl COOPYKEHUSI CMEKHBIX
HACBINEH U NMPH HENOCTaTOYHOCTH TPYHTOB — pPacCMaTpUBATh BapUaHThl PACIIMPEHUS BBHIEMOK IO/
Kapbepsbl.

JIg TUMOBBIX pelIeHUil OouepTaHusi BBIEMOK CIIEJYeT NMPUHUMATh, PYKOBOJCTBYSCH IONEPEUHBIMHU
npoduiamu, nokazaHHbIMU Ha pucyHkax 10.1—10.8, kpyTu3Hy 0TKOCOB — Ha3Ha4aTh 1o tadmuue 4.4
CHuII 32-01-95.

Jlng ycuneHusi KOHCTPYKLUM 3€MJISIHOTO TIOJIOTHA B BBIEMKAaX M Ha HYJIEBBIX MECTax CIeIyeT IpH
[JIMHUCTBIX TpyHTax ¢ BiakHocteio Wy > 0,23 mpeaycmaTpuBaTh YCTPOMCTBO 3alIUTHOTO CJIOS B
COOTBETCTBUU C YKa3aHHUsAMHU M. 5.5—35.8.

10.2 B paiioHax ¢ 3aCyIUTMBBIM KJIMMAaTOM, I'Jie NMPOMCXOIHUT IOJTHOE BIUTHIBAHHE aTMOC(EPHBIX
0CaJIKOB BO BCSIKOE BPEMs T'0J1a, BBIEMKH B JIPEHUPYIOLIMX TPYHTaX U OapXaHHBIX MECKax JIOMyCKaeTcs
npoekTupoBath 0e3 KkioBeToB (pucyHok 10.3). Ha paspenbHbIX NyHKTax Ha CHJIbHO3aHOCHMBIX
y4acTKax B MAJIOMOJBIKHBIX M MOJABMXKHBIX IIECKaX BBIEMKH CIIEIyeT MPOEKTUPOBAaTh C KIOBET-
TpaHIIESIMH Y TOJIOIBBI OTKOCOB MIMPUHOIL 4 M, riyounoi 1o 0,6 M (pucynok 10.4).

10.3 IIpu npoeKkTHPOBAaHMU BBIEMOK IIIyOMHOH Oojiee 2 M B TJIMHHCTBIX I'DYHTaX, B MEJIKHX M
MbUIEBATBHIX MECKAaX W B JIETKOBBIBETPHUBAIOIIMXCS CKAJIBHBIX TIPYHTaxX CliefyerT IpeaycMaTpUBaTh
3aKiOBEeTHble NOJIKW wmHpuHOH 1—2 M (pucynok 10.5); mpu riyOuHe BbleMOK Oonee 6 M B
JIETKOBBIBETPUBAIOIMXCS CKAJIBHBIX TPYHTaX CIEQyeT MpeaycMaTpHBaTh KIOBET-TPAHIICH HIMPHHOMN
noHu3sy 4 M, riryounoii 0,6 m.

J1g BbIeMOK B paiioHaX M30BITOYHOIO YBJIQXKHEHUS NIPU YKa3aHHBIX TPYHTAX, a TAKXKE B BHIEMKaX C
KPYTBIMH OTKOCaMH B CYXHX JIECCaX 3aKIOBETHBIE IOJKH CIEQYeT MPeaycCMaTpUBaTh MPH BCEX BbICOTaX
OTKOCOB.

10.4 IIpu mnpOEKTHPOBAHMM BHIEMOK B CHWIBHOHAOYXarOIIUMX TIPYHTaX, MXHPHBIX TIJIMHAX, B
[JIMHUCTBIX TPYHTaX, XapakTepU3yeMbIX BJIaXKHOCThIO Ha rpanuie tekydectu Wy > 0,4, B BBIBETpEIbIX
CIIOASIHBIX U CIIIO/IUCTBIX CIAHIAX, a TAKKE B BHIBETPEJIBIX U PA3MOKAEMbIX TAJIbKOBBIX, XJIOPUTOBBIX U
[JIMHUCTBIX CJIaHIAX HEoOXOMUMO pa3padaThlBaTh MHIMBHAYaJIbHBIC PELICHHs 10 3aIIUTE OTKOCOB M
3aMeHe yKa3aHHbIX TPYHTOB 110l OCHOBHOH IIJIOILA/IKOM.

I[lpu »sTOM pemaroniee 3Ha4eHHE JUId  OOECHEUEHUS YCTOWYMBOCTH KOHCTPYKLIMH HMMEET
cBoeBpeMeHHOoe (0e3 3a1ep>KK1) BBIOIHEHUE YKPEIUTENbHBIX paloT.
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Pucynox 10.1 — Tlonepeunslii npoduiib BEIEMKU TTYOUHOM (BBICOTOM BEPXOBOT0 OTKOCA) 10 12 M B KPYITHOOOJIOMOYHBIX, KPYITHOOOJIOMOYHBIX C MIECUaHBIM 3aNOJIHUTEIIEM U
MECYaHBIX JIPCHUPYIOMINX TPYHTAX
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a — B INIMHKUCTHIX TPYHTaxX TBEPJBIX U MOIYTBEPIbIX, XapakrepuzyeMbix Wi <. 0,23, u B KpYIHOOOJIOMOYHBIX TPYHTAX C TJIMHUCTBIM 3aIlOJIHUTENIEM; 0—TO e, PU MIMHUCTHIX
rpyHTax, xapakrepuzyemsix Wi > 0,23; h; — TONIMHA 3aLUTHOTO CIIOS
Pucynok 10.2 — Tlonepeunsiii npoduiib BBIEMKH INTyOUHOW (BBICOTOH BEpPXOBOro 0TKOCa) 10 12 M
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Pucynox 10.5 — TlonepeuHsiii npoQ b BEIEMKU TITYOHMHOMU /10 12 M B MENKUX U MBUIEBATHIX MECKAX, B NIMHUCTHIX TpyHTax ¢ Wi < 0,23 u B JIErKOBBIBETPUBAIOIIUXCS CKAIBHBIX
Ilpumeuanue — 1lupuHa 3aKIOBETHOM MMOJIKH IPU BBICOTE OTKOCa OT 2 10 6 M —1 M, npu BbIcoTe oTKOCca oT 6 110 12M — 2Mm
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h3 — TONIMHA CJI0S 3aMEHBI TJIMHUCTOTO IPYHTA JAPEHUPYIOLIHM
Pucynox 10.6— Ilonepeunslit npoQuiib BEIEMKHU IITyOMHOM (BBICOTOI BEpXOBOI0 0TKOCa) 10 12 M B IIIMHUCTBIX TyromiacTuaHblX rpyHTax (0,25 < I < 0,50)
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".Hpoexman 6poskKa

a — C )Kene300€TOHHBIM JIOTKOM; O — € JIOTKOM U JIpEHa)KeM MEJIKOTO 3aJI0KEeHUSI; /i3 — TOJIIUHA CJI0Sl 3aMEHBI ITIMHUCTOrO IPYHTa APSHUPYIOIINM; / — BOJOOTBO/IHBIH JIOTOK;
2 — JpeHax MEJIKOTO 3aJI0KEHHS
Pucynox 10.7 — Tlonepeunslii mpoduib BEIEMKH INTyOMHOM (BBICOTOI BEPXOBOTr0 OTKOCA) 1O 12 M B IIIMHUCTBIX TYTOIUIACTUYHBIX IPYHTAX C BPE3HOH MOAYLIKOM



Pucynox 10.8 — Tlonepeunsrii npouiib BIeMKU TIyOUHOHM (BBICOTOM BEpXOBOTO OTKOCA) 10 12 M B CyXHX Jieccax 3acCyILIMBBIX paliOHOB



BbleMKH B IVIMHMCTBHIX TPYHTAX MOBBIIIEHHOH BJIAKHOCTH U MepeyBJIaKHEHHBIX

10.5 KpyTu3Ha 0TKOCOB BBIEMOK B INIMHHUCTBIX TPYHTAX IOBBIIICHHOH BJIQXKHOCTHU (TYTOIUIACTHYHBIX
0,25 < I, £0,5) nazunauaercs no tadnuie 4.4 CHull 32-01-95. KoHCTpyKIUsl BBIEMOK, IPOPE3AIOIINX
MacCUBBI TIEPEYBJIAKHEHHBIX TJIMHUCTBIX TPYHTOB (MsArkormiactuunsix [1>0,5), ompenensiercs 1o
HHJIMBHYaJIbHOMY HPOEKTY C IIPOBEPKON pacyeToM OO0LIeld 1 MECTHOH yCTOWYHBOCTH.

10.6 Ilpu 3ameHe rpyHTa B OCHOBHOHM IUIOIIAaJKE Ha HYJEBBIX MECTax M B BBIEMKaXx,
pa3pabarbiBaeMbIX B INIMHUCTBIX TPYHTAaX IOBBIILICHHON BIa)KHOCTU W IEPEYBJIKHEHHBIX, TOJIIMHA
3alIMTHOTO  CJIOS, YCTPAaMBaeMOro W3 JPEHUPYIOLIMX TPYHTOB 10X OajuIaCTHOH INpHU3MOIA,
YCTAHABIIMBAETCS PACYETOM 10 PEKOMEHIAIMAM METOMYECKUX yKa3zaHuil [9—11] u npuioxenus B.

10.7 3ameHa TIMHKUCTHIX IPYHTOB HA OCHOBHOM IUIOLIAJIKE B BHIEMKE JPEHUPYIOIIUMH MOKET OBITh
OCYILIECTBJIEHA HE TOJILKO MYyTEM YCTPOMCTBA HAKIAHBIX, HO M BPE3HBIX KOHCTPYKIMI 3aIIUTHOTO CJIOS
(pucynxku 10.6, 10.7).

IIpu Bpe3HOW KOHCTPYKUMH 3aIuTHOTO ciosi (pucyHok 10.7) B xauecTBe BOJOOTBOJA MOTYT OBITH
HCTIONb30BAHbI: KeJe300€TOHHbIE JIOTKH, JBYXbBSAPYCHBIE JIOTKH, JIOTKM B KOMOWHALMM C JPEeHaXaMH
HETJIyOOKOro (MiIH riryOOKOro) 3a10/KEeHHSL.

BbleMKH B CKaJIbHBIX TPYHTAX

10.8 IIpoexTupoBaHHE OTKOCOB CKaJbHBIX BBIEMOK (ITIOIYBBIEMOK) JOJDKHO OCHOBBIBATHCS Ha
OLICHKE MX OOLIEeH U MECTHOH YCTOHYMBOCTH B COOTBETCTBHHU C PACUETHBIMH CXEMaMH, OTPaKaOIUMHU
crenu(uKy paccMaTpUBaeMOro OOBEKTa, YYUTHIBAIOUIMMHU HAJIMYHME W HAaNpaBlIeHHE IOBEPXHOCTEH
ociiabyieHnst — TpeUMH — TI0 OTHOIIEHUIO K OTKOCY, XapakTep 3alojHEHHs TPEelIUH, NPOYHOCTb
IPYHTOB, UX OJOYHOCTH U MHTEHCUBHOCTh BHIBETPUBAHMS BO BpEMEHH (TIPHIOKEHHE A).

BraronpusTHO OpMEHTHPOBAHHBIMH 110 OTHOLIEHHUIO K OTKOCY SIBJISIOTCS IIOBEPXHOCTH OCalbieHus,
PpacIoI0KeHHBIE TOPU30HTANIBHO, 3aIIPOKHHYTHIE, CEKYILIHE OTKOC BKPECT, BEPTHUKAJIBHBIE.

10.9 TIlpu HanMuyMM MaTepUalioB HHXEHEPHO-T€OJOrMYECKOro o00cnenoBaHus (BKIIOYAIOUIMX
JMarpaMMbl TPELIMHOBATOCTH, XapaKTEPUCTHKU OJIOYHOCTH U NMPOYHOCTH MAcCCHBa) OTKOCHI BHIEMOK B
CKaJIbHBIX CJIa0OBBIBETPUBAIOIIMXCS MACCHBHBIX TIpyHTaX (NIpWiIOKeHHe A) ¢ OJaronpusTHBIM
pacIioIoKeHHEM TOBEPXHOCTEH OciallieHus, BBIICP)KAHHBIM IO JUTMHE IMPOEKTHPYEMOro OTKOCa, U
6nouHocThi0 Goee 0,5 M, JOImyckaercss MPOEKTHPOBATh C MCIOJIb30BAHUEM T'PYNIIOBBIX MONEPEYHBIX
npoduneit (pucynok 10.9).

OTKOCBHI BBIEMOK B CKaJIbHBIX CJIA0OBBIBETPUBAIOIINXCS TPELIMHOBATHIX IPYHTaX MMPH aHAJIOIHYHOM
OJIaronpusATHOM PpAaCIONOKEHHU IOBEepXHOcTel ocnabnenuss u  Omounoctu 0,3—0,5 M MOXHO
MPOEKTHPOBATH MO IPYIIOBBIM TONEPEUHBIM NMPOPMIAM MpH UX 3anoxkenuu 1:0,5 10 BIcOTHI 15M.

10.10 IIpope3Hble BBIEMKH B CIA0OBBIBETPHUBAIOIINXCS CKAIBHBIX IPYHTaX CIIEAyeT MPOSKTUPOBAThH
MPUMEHUTEIIBHO K MONEPeyHbIM NPOQIIsM, IPUBEIEHHBIM Ha pucynke 10.9.

PaccrosHue OT ocM KpaifHero ImyTd 1O IOIOUIBBI OTKOCAa BBIEMKH B CIIa0OBBIBETPUBAIOLIMXCS
CKaJIBHBIX TPYHTaxX (IpU OTCYTCTBMM MaJEHHs IUIACTOB MAaccHBa B CTOPOHY IIyTH), a TaKXke J0
MIOATIOPHOW CTEHBI ClIelyeT NPUHUMATh HE MEHee 5 M, pelyCMaTpHUBask YCTPOUCTBO HUII U KaMep.

Humw cinenyer npoektupoBath yepe3 S0 M ¢ KaXKI0i CTOPOHBI IIyTH B IIAXMATHOM IOPSIJIKE; Yepes3
300 M ¢ KaxaoW CTOPOHBI IyTH B3aMEH HUII HAJUISKUT MPOSKTHPOBATH KaMepbl I pa3MelleHUs
IYTEBOI'0 HMHCTpyMEHTa W 00OpyHOBaHMs, IIyOMHON He MeHee 3 M. [1yOmHa HUII Ha3Haydaercs B
3aBUCHMOCTH OT CKOPOCTH JIBMDKEHHMS MOE3JI0B: IPH CKOpocTH moe3na ao 140 km/u — Im, mpu V =
141—160 km/u —2m, mpu V = 161—200 xm/ga — 3 ™ [31].

Jlng orBoga BOABI M3 BBIEMOK HEOOXOIMMO IpPEAyCMaTpHBaTh IO 00EMM CTOpPOHaM O0ajlsIaCTHOM
MPU3MBI YKIIaIKy OOpIIfopa U3 MECTHOI'O KaMHs WM OETOHHBIX OJOKOB WIIM JK€ YCTPOMCTBO KIOBETOB U
3aKIOBETHBIX TTOJIOK.

10.11 TIpu HeBBIAEPKAHHOCTH 3aJleraHHsl CKAJIBHBIX CIa0OBBIBETPUBAIOIIMXCA TPYHTOB, HX
CWJIBHOW JHCIIOUMPOBAHHOCTH W HEOIAaronpHsATHOM pacHOJIOKEHUH MOBEPXHOCTEH ociabiieHus, a
TaKkKe Ha KPYThIX KOCOropax M B paioHaX ¢ pacyeTHOW CEHCMHMYHOCTBIO 8 OayuioB M Ooiee cieayer
MPOEKTUPOBATh OYEPTaHHs BBIEMOK (IIOJIyBBIEMOK) C IIyTEBHIMH YJIaBIMBAIOIIMMHU TPAHIIESIMH
(pucyHnok 10.10), a KpyTH3HY OTKOCOB Ha3HAa4aTh MHAMBUIYAIBHO.

labGapurel TpaHmeil onpenenstorcs pacueToM. Jlnsg TNpPUONMKEHHOW OLEHKM HUX MOXKHO
TOJIb30BAThCS ITAaHHBIMU, NTpUBeAeHHbIMU B Tabmuue 10.1.
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a — 0e3 KIOBETOB; 0 — C KIOBETaMH, 3ariTyOJIeHHBIMH B CKAJIbHBIA I'PYHT WJIH MOJIY4aeMbIMH 32 CYET YCTPOWCTBA OCHOBHOW IUIOMIAJIKH IIYTEM OTCBHIIKH KPYITHOOOJIOMOYHOTO HIIH
[IECYAaHOr0 IPyHTa; B — IIUpuHa NOHU3Y; /, 2, 3 — 3aJ0)KeHHE OTKOCOB B KOPEHHBIX CKaJIbHBIX IPYHTAX, 3JIOBUU U JICTIOBHU COOTBETCTBEHHO; 4—KaMmepa Ul YKpbITUS; S—HHuIIa
JUISL YKPBITUS; 0—KOHTYp OajutacTHON MpU3MBbI; 7, B, 9—KOpPEHHBIE CKaJIbHbIE TPYHTHI, SJTFOBUH U JEITIOBHHA (COOTBETCTBEHHO)

Pucynox 10.9— Ilonepeynsie TpopHIN BEIEMOK B CKAIBHBIX CIA00BBIBETPHUBAIOIIMXCS TPYHTAX C OJIAroONpUSTHBIM PACIOI0KEHHEM IIOBEPXHOCTEH 0CnabIeHus pH
MOIIEPEYHOM YKJIOHE MECTHOCTHU He Kpyue 1:3



. MpoexTHan 6poska

1, 2, 3 — KpyTH3Ha OTKOCOB B KOPEHHBIX CKaJIbHBIX IPYHTaX, JJIIOBUH U JICJIIOBUM; 4 — TEXHOJIOrHYecKas MojiKa 0e30IacHOCTH; [, — MIMpUHA TpaHIlew; Z — Ti1yOrHa TpaHIIeu;
H — BBICOTa BEpPXOBOro 0TKOCA; /,;; /i, — BBICOTA OTKOCA B 3JIOBHAJIBHOM U JICTIOBHAIIBHOM CIIOSX
Pucynox 10.10— Tlonepeunslii npoduiib BEIEMKH B CKIBHBIX IPYHTaX C IyTEBBIMH YJIAaBIMBAIOLIMMHU TPAHIIESIMH



Ta6muma 10.1

(O6w1as BeicoTa otkoca M, | Ilupuna tpanmen | IimyOuna TpaHmeun, m
M MIOHH3Y, M
<16 4 1,0—1,25
16-25 4—5 1,25—1,50
25—35 5—6 1,50—2,0
> 35 6—8 2,0—2,5

10.12 OTKOCHI BBIEMOK B CKaJIbHBIX BBHIBETPHUBAIOIIMXCS TPYHTAX CIIEyeT NPOSKTHPOBATh C y4E€TOM
HE TOJbKO olecrieyeHust OOIIEH, HO M OLEHKHM MECTHOH YCTOWYMBOCTH, C YY€TOM HHTEHCHBHOCTH
BbIBeTpuBaHus (npwiokenue A). [Ipy Ha3HAYEHUM KOHCTPYKIMHU BBIEMOK B TaKMX I'PYHTaxX MOXKHO
UCXOAUTH U3 ABYX MPHHIMIIOB:

a) obecrieueHust OOIIEH U MECTHOM YCTOMYHUBOCTH;

0) obecrnieueHust o01el YCTOWYMBOCTH NPH JOIYLIEHUH MECTHBIX JieopMalyii B BUJE OCBIIEH.

[Ipu 3TOM BO3MOKHBI CIEYIOLIHE KOHCTPYKTHBHbBIE BAPUAHTBIL:

— KpYTbIe OTKOCHI, C TpaHuIeei, oOecreynBaroniell aKKyMYJSLHIO MPOIYKTOB BBIBETPUBAHUS U
MEPHOIMUECKOEe MEXAaHU3UPOBAHHOE UX YAaJICHHE;

— KpyTble OTKOCHI, 3allMIIEHHBIE OT BBHIBETPUBAHUS PA3JIMYHBIMU TOKPBITHSAMHU (TUIA
ITHEBMOHAOPHI3ra);

—YIOJIOXKEHHBIE OTKOCHI, 00ecreYrBatoNe CTaOMIIbHOE MOJI0KEHHE POJYKTOB BBIBETPHBAHUS Ha
UX TIOBEPXHOCTH.

IIpu 000CHOBaHUM TEXHUKO-I)KOHOMHYECKUMH PacyeTaMH B BHIBETPHBAIOIINXCS CKAJIBHBIX IPYHTaX
JIOIyCKaeTcsi KpyTH3Ha 0TKocoB 110 1:0,5 ¢ ycTpolCTBOM y IMOJOIIBEI OTKOCOB ITYTEBBIX YJIaBIMBAIOLUIMX
TpaHIIeil, rabapuThl KOTOPBIX yKa3zaHbl B Tabmuue 10.1.

10.13 KpytuzHa OTKOCOB CKaJIbHBIX BBIEMOK B Ipeeiiax AeNTIOBHAIBHO-3IIOBHAIBHOIO CIOS
olpeeIIseTcss B 3aBUCUMOCTH OT MOLIHOCTH CJIOSl TPYHTA U IPOYHOCTHBIX [TapaMETPOB €ro.

Jlng nenroBUsl MPU MOLIHOCTH ero < 2 M peKOMEHIyeTcs 3ajloeHue oTkoca (l:m) mpuHHMaTh
paBHbIM 1:1, a mpu Gomnbiuei momuoctn — 1:1,5;

JUIs 31r0BHA (pa300pHON CKasbl) MPH MOIIHOCTH €ro < 3 M PEeKOMEH/IyeTCsl 3aJI0KEHHE OTKOCOB
(1:x) IpUHUMATH TAKUM JK€, KaK JUIs HIDKENEeXKAIlero KOPEeHHOro CKaJbHOrO IPyHTa, NMpu Oonbliel
momHocTd — oT 1:1 mo 1:1,5.

10.14 [ns BO3MOXHOCTH NPOGHIAKTUYECKOH MEXaHHM3MPOBAHHOM OYUCTKH OT HEYCTOWYMBBIX
CKaJIBHBIX OOJIOMKOB BBICOKHMX M KPYTBIX OTKOCOB CKaIBbHBIX BHIEMOK B IPOLECCE MX COOPYXKEHHS U
9KCIUTyaTallud B BEpXHEH 30HE OTKOCAa ClIeAyeT IpeaycMaTpHBaTh TEXHOJIOTHYECKYIO MOJIKY
6e3omacHoctH (pucyHok 10.10) mupunoit 6—8 M.

[Ipu He3HaYMTENHHOH KpPYTH3HE KOCOrOPOB M BO3MOXKHOCTH INPOXOXKAEHHS MO HUM MallMH H
MEXaHM3MOB TAKHUE MOJIKH MOXKHO HE YCTPauBaTh.

[Tpu GomnbLIOH BBICOTE OTKOCA CIIEIYyeT IO pacyeTy uepe3 KakIple TpU sipyca pa3pabOoTKH BBIEMKH
yCTpauBaTh JONOIHHUTEIbHBIE TEXHOJIOIMYECKHE TIOJIKH 0€30I1acHOCTH.

10.15 Ouepranus npoduiaeld BBHIEMKH B JIETKOBBIBETPHBAIOLIMXCS CKAJBHBIX TIPYHTaX CIEAyeT
MPOEKTUPOBATh aHAJIOIMYHO OTKOCAM BBIEMOK B MECYAHOTJIMHUCTBIX TPYHTaX, IPU 3TOM JIOMYCKAETCS
YCTPOMCTBO Yy IMOJOIIBEI OTKOCOB BBICOTOH Oosiee 6 M KroBeTTpaHuied riryouHoi 0,6 M M IIUpUHOM
MOHU3Y 4 M.

10.16 HaubGosnee HanexHO aOCTHUraercs oOIIAs W MECTHAas YCTOMYMBOCTH CKaJbHBIX OTKOCOB,
0€30MacCHOCTh CTPOUTENBHBIX pPa0OT M OKCIUTyaTallMs COOPY)KEHHH IpH HPUMEHEHHWH Criocoda
KOHTYPHOTO B3pbIBaHHUS, OOECIICUMBAIOIIETO COXPAHEHHWE YCTOHYMBOCTH CKaJbHOIO MaccuBa 3a
IpezieNlaMu NIPOEKTHOrO KOHTypa BbleMKH. [IpuMeHeHue 3Toro crocoba 00s3aTeNnbHO MPH CO3AaHUH
oTKOCOB Kpytusnoii 1:0,2 M u Goee.

[Ipu KOHTYpHOM B3pBIBaHUH OYEpTAaHHE YYACTKOB OTKOCA B IpeJenax KaKIoro sipyca pa3paboTKu
BBIEMKH (KpyTH3HAa OTKOCOB YCTYIIOB) MOXKET OBbITh BEPTUKAIBHBIM WIHM HakIoHHBIM. [llupuna
TOPU3OHTAJBHBIX CTYIIEHEH, OCTaBJIIEMBIX B Ipeleiax KaXJIoro spyca, OOYyCIOBIMBAETCS
KOHCTPYKLHEH NMPUMEHSIeMBIX OypOBBIX CTaHKOB, 3aIIPOCKTUPOBAHHON OOIIEH KPYTU3HOH YCTOHYMBOTO
oTKOca pa3padaThiBaeMOll BEIEMKH, HAJIMYMEM B IPE/ENax OTKOCA JOMOJIHUTENLHON TeXHOJIOTHYEecKOM
nojiku Oe3omacHocTH (cMm. m. 10.14).

KpyTn3Ha 0TKOCOB YCTYIIOB M YYaCTKOB OTKOCA MEXy TEXHOJIOIMYECKUMH IOJIKAMHM ONpEessieTcs
pacyeToM Ha OOILYI0 YCTOHYMBOCTb.



[IuprHy TOPU3OHTANBHBIX CTyNEHEW, B Mpenenax KaKIOoro sipyca, yCTPAaUBAEMbIX IO YCIOBHSIM
TEXHOJIOTHH OYPOBBIX paboT, JoMmycKkaeTcsi ocTaBisaTh Menee 1,0 M.

Otkochl 3anoxenueMm 1:0,5 1ernecooOpa3HO cO37aBaTh C KCIONIB30BAHUEM METOJA HAKIOHHBIX
OTKOCHBIX CKBa)KHH.

10.17 IIpu npoeKTUpOBaHUM BHIEMOK B CTAOMJIM3MPOBABILMXCS INIBIOOBBIX OCBHIISAX (KypyMHHKAX)
pEKOMEH/IyeTCsI OTKOCHI MX B 30HE MIILIOOBOrO MaTepuayia yCTpauBaTh aHAJIOTUYHO TOMY, KaK 3TO
pexoMeHioBaHo st fenmtoBust (cm. m. 10.13).

[Ipu moape3ke OTKOCOM CKOIUICHUH TIIBI0OBOrO MaTepHala Ha KOCOropax KpyTH3HOIO cBbimie 35° B
paiioHax ¢ CeHCMHYHOCTBIO, MPEBBINIAONICH § 0aIOB, 1e1eco00pa3HO M0 HHIUBHIyaIbHBIM MPOSKTAM
MpeIyCMaTPUBATh y OCHOBAHHS OTKOCOB COOTBETCTBYIOIIME OrpPa){aloIfe COOpyKeHHs (B BHIIE,
HaNpUMeEp, YIIMPEHHBIX M YrIyOJNEeHHbIX YJIABIMBAIOIIMX TpPAHIICH, PBOB, Y/JIaBJIMBAIOIIMX CTEH,
PAcCCUUTAHHBIX Ha BMEIICHHUE 00beMa OMOI3IIEero MaTepHana).

[Ipu pacnoioXKeHUM OCHOBHOHM IUTOHIAJIKM BBIEMOK B BAJYHHO-TJIBIOOBBIX TPyHTaX CJEIyeT
MPeIyCMaTPUBATh OTCHIIIKY BEPXHErO €€ Closi TOMHOM 0,5 M raleqHO-rpaBHHHBIM WK MIeOSHUCTO-
JIPECBSIHBIM TPYHTOM.

11 3EMJISIHOE IMOJIOTHO HA YYACTKAX 3ACOJIEHHBIX U HABYXAIOINUX
I'PYHTOB, HAJIMYNSA KAPCTOB

3emJIsIHOE TOJIOTHO B 32COJIEHHBIX TPYHTAX

11.1 3emusgHOe TOJOTHO B paliOHaX paclpOCTpaHEHHsS 3aCOJCHHBIX TIPYHTOB CJEAYET
MPOEKTHPOBATh HACHIIIMH C Y4€TOM CTENEHM M Ka4yeCTBEHHOIrO XapaKrTepa 3acoJIeHHs TIpyHTa
(ucronp3yeMoro B KauyecTBe MaTepuasia Kak Jisl BO3BEIEHUS HACBIIM, TaK M JUIs €€ OCHOBAHUS —
npuiioxenue b), a Taxke HaMBBICIIEr0 YpOBHS TI'PYHTOBBIX BOJ, INIyOMHBI 3aCOJICHUSI B IEPHOJBI
HauOOJIBIIEro COJEHAKOIUIEHUS] B BEPXHHUX FOPU3OHTAX.

11.2 CnaGo- u cpenHe3acojeHHbIE IPYHTHl HA y4acTKaX C CyXUMH OCHOBAHMSMH, B TOM YHUCIE Ha
cnabo- M CpeHE3aCOJICHHBIX JIOIYCKAIOTCS JJIsi BO3BEACHHS HACBIIIEW C THUIIOBBIMHU IONEPEYHBIMU
npoduiIiMU 1o HOpMaMm paszena 7.

CHIIbHO3ACOJICHHbBIE TPYHTBHI JIOMYCKAIOTCS JUIS HAChIEdl TOJIBKO HA YYacTKax C CyXUM WIH
OCyIlIaeMbIM OCHOBaHHMEM HpHU 00s3aTeIbHOM NPHUMEHEHHH Mep, HalpaBICHHbIX Ha INpPEIOXpaHEHUE
BEpXHEH YacTH HACBINHU OT JOMOJHUTEIBHOIO 3aCOJICHUSI.

11.3 Ha yuacrtkax C CHJIBHO- U W30BITOYHO 3aCOJICHHBIMH TPYHTaMH, @ NPH CHIPBIX M MOKPBIX
OCHOBAaHHUSX TaKKe €O CJ1abo- W CpEeIHE3aCOJeHHBIMM TIPYHTaMH HEOOXOAMMO IpeaycMaTpUBaTh
MEpONPUSATHUS T10 MPEJAOTBPALICHUIO U30BITOYHOTO 3aCOIEHHS IPYHTA B TEJI€ HACBINIEH, B TOM YHUCIIE:

UCIIOIBb30BATH JJIsl BO3BE/ICHUS HACKINTU NPUBO3HBIE HE3aCOJICHHbIE, c1a00- WM CpeIHe3acoNeHHbIe
TPYHTBI;

Ha3HAayYaTh BBICOTY HACHINEH MO pacyeTy /s TUIOBBIX MONEPEYHUKOB, HO HE MEHEE yKa3aHHbBIX B
Tabuie 7.1;

IIpU BBICOTE Hachlmed 10 6 M (Ha y4yacTKaXx € CyXMM OCHOBaHHEM W TJIyOOKHMM 3ajeraHuemM
IPYHTOBBIX BOJ) IpeyCMaTpUBaTh yJalleHue TIOBEPXHOCTHOI'O CJI0Sl TPYHTOB OCHOBAHUSI, COJEPIKAIINX
6onee 10 % nerkopacTBOPUMBIX B BOJIE COJIEH C 3aMEHOW MX KayeCTBEHHBIM I'pyHTOM (pucyHoK 11.1,
a). [Ipu 3TOM riryOMHa BBIPE3KH YCTAHABIMBAETCS IO COJEBBIM NMPOQMISM, COCTABICHHBIM I10 JJAHHBIM
HHXKEHEPHO-Te0JIONHYECKOro 00CIIeIOBaHNS TPYHTOB OCHOBAHMUS;

Ha y4acTKax C HErJyOOKHM 3ajieraHHeM I'PYHTOBBIX BOJI, IEPUOJUYECKH BBIXOSIINX HA JHEBHYIO
MOBEPXHOCTb, YIAJIsATh MOBEPXHOCTHBIN CJIOH IPyHTa OCHOBAHHUS M NMPHUMEHATH JJIS OTCHIIKH HACBIIH
JIPEHUPYIOLIME TPYHTHI I YCTPpauBaTh KalujusiponpepbiBareny (pucyHok 11.1, 6);

IpeycMaTpUBaTh JAPEHa)XKHbIE M BOJIOOTBOJHBIC YCTPOMCTBA, MOHIDKAIOIINE YPOBEHb IDYHTOBBIX
BO/I.

3emJIsiHOE MOJIOTHO B HA0YXaKOIMX IPYHTaX

11.4 Tlpu oueHke CBOMCTB HAOyXarOLIMX TI'PYHTOB, HCIIOJIb3YeMbIX Ul COOPYKEHHS 3EMIISIHOTO
MOJIOTHA, PEKOMEHIyeTCSl PYKOBOZCTBOBATHCS OOOOLIEHHBIM IOKa3aTelleM HaOyXaHUs—YCaaKu Egyn
KOTOpBIi B HAUOOJIbIIEH CTEIEHH OTPa)KaeT BO3MOXKHYIO 1e(pOpMaTUBHOCTE IPYHTOB, MTPOSBIISIOILYIOCS
B 30HE CE30HHOIO0 M3MEHEHMs TeMIIepaTypHO-BJIa’KHOCTHOIO pexHuMa (I0J] OCHOBHOM IUIOIIAAKOH, B
MOBEPXHOCTHBIX CJIOSIX OTKOCOB).

Jlng mpenBapUTENbHOM OLEHKHM HaOyXarollMX TIPYHTOB MOKa3aTeldd HaOyxaHHs MOryT OBITh
olpezesieHbl M0 NPHUOJIIMKEHHBIM SMIIMPUYECKHM 3aBUCHMOCTSAM HMX OT 3HAYCHUS BIIAXKHOCTH Ha
rpaHule Tekydectd — Wi, (nmpunoxenue b).
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a — Ha y4acTKax ¢ CyXHM €CTECTBEHHBIM OCHOBAHHEM U IIyOOKHM 3ajeraHueM I'PYHTOBBIX BOJA: O — Ha y4acTKaX ¢ HErIyOOKHM 3aJleraHUeM I'PYHTOBBIX BOJ, HEPHOINYECKU
BBIXOJALIMX HA JIHEBHYIO MIOBEPXHOCTh; B—Ha y4aCTKAaX ITyXJIbIX COJIOHYAKOB: / — MECTHBIH HEIPEHUPYIOLIMI IPYHT; 2 — JAPEHUPYIOIIUNA TPYHT; V — Ii1yOMHA BBIPE3KH
3aCOJIEHHOr0 TPYHTa; Z — BbICOTa KamWUIApHOro noausaTus mwitoc 0,25 m
Pucynok 11.1 — Tlonepeunsie npoHIM HAChINEil Ha y4acTKaxX paclpOCTPaHEHHUs 3ACOJICHHBIX TPYHTOB



11.5 B rpynrtax cnmabonaOyxamomux (&wn < 0,1) 3eMiisiHOE MONOTHO CIEIyeT MPOCKTUPOBATH C
MPUMEHEHHUEM THITOBBIX MOMEPEUYHBIX Mpoduiiei mo Hopmam pasaeioB 7 u 10.

[pu cpennenadyxarommx rpyHTax (0,1 < €gyn < 0,2) BO3MOXHOCT IPUMEHEHHS TUITOBBIX PEIICHHIA
JIOJDKHA OBITh OOOCHOBAaHA JIOMOMHHUTENBHBIMUA pAacueTaMd MO OLEHKE YCTOMYMBOCTH OTKOCOB U
CTaOMIIBHOCTU OCHOBHOM ILJIONIAJIKM, HA OCHOBAHUH OIBITA DKCILTyaTAllMH 3€MIISTHBIX COOPY)KEHHU U3
aHAJIOTMYHBIX TPYHTOB B PaiiOHE CTPOUTEIHCTBA U B HEOOXOAMMBIX CITydasX MOBEPOYHBIX PACUETOB.

11.6 B cuibHOHaOyxaoNMX TPYHTAX (&w, > 0,2) 3eMIIIHOE TOJOTHO CIEAYeT MPOSKTUPOBATh
WHIUBUIYaJIbHO C Y4YeTOM BIMSHHS BCEX BO3MOXHBIX HEOJArompuaTHBIX  (aKTOPOB U
MpeayCMaTPUBATh MEPOIPHATHS, 00CCICUUBAIONINE CTAOWIBHOCT, OCHOBHOM ILIOMIAJIKA U OTKOCOB, B
TOM YHCIIE:

YCTPOMCTBO 3aIUTHOTO CIIOS MOJ OayIacCTHOW MPHU3MOW Ha HACBHIMSAX M COOTBETCTBEHHO 3aMCHY
CHUIILHOHAOYXAIONIMX TPYHTOB ITOJT OCHOBHOM TUTONIA/IKOM B BBIEMKAX M HA HYJIEBBIX MECTaX;

YCTPOMCTBO HAJCKHOTO YKPEIUICHHsI OTKOCOB (B TOM YHCII€ 3alIMTHBIX SKPAHOB, MPUCIOHESHHBIX
JpEeHaXKel NPY HAJTMYHMU TPYHTOBBIX BOJ B BRIEMKAX H JIp.).

TexHoMorHs MPOU3BOJICTBA PabOT JOMKHA CIIOCOOCTBOBATH COXPAHEHUIO €CTECTBEHHON CTPYKTYPHI
ITPYHTOB 3a TpeAei]aMd KOHTypa BBIEMOK U 3alllMTe HACHIIEd OT BO3JCHCTBUSA MPHPOIHO-
KIMMaTHYecKuX (GakTopoB (cM. m. 10.4).

3emJIsIHOE NMOJIOTHO B KAPCTOBBIX paiioHax

11.7 B paiionax pa3BuTHs Kapcra (T.e. HAJIMYUs MOJ3EMHBIX IMOJOCTEH U MyCTOT, BO3HUKIIHX B
pe3yibTaTe pPACTBOPCHUS WM MEXaHUYECKOro pa3pylIeHUs TPyHTa MOTOKAMHU BOJbI) 3EMIITHOE
MOJIOTHO CIieMyeT TMPOSKTHPOBATh WHAWBUAYAJIbHO, NPEUMYIIESCTBEHHO HACHIISIMU, TPU ITOM
pa3MelieHre TPacCchl HA y4acTKaX ¢ Pa3BUTHUEM KapcTa JIOMYCKAeTCs JIMIIb B CIIy4ae HEBO3MOXXHOCTH
WIH TEXHUKO-DKOHOMUYECKOW HEIenecoo0pa3HOCTH 00X0/1a TAKUX yIaCTKOB.

11.8 B xauecTBe MepONpUATHIA, MPEIOTBPAIIAIONINX JePOpMAaIUU 3eMIITHOTO MOJIOTHA B Mpeesax
30HBI BJIMSHUSI KApCTOBBIX MOJOCTEH C HEAOCTATOYHOM HECylleld CIIOCOOHOCTBIO WX CBOJAOB, MOTYT
HCIIOJIb30BAThCS:

3aroJIHEHHE TIOIOCTEH M MYCTOT BOJOHEIPOHUIIAEMBIM MATEPUAIIOM U 33JICJIKa MX IIEMEHTAIIUCH;

CHIDKCHHE JIaBJICHUS HA KPOBJIIO IMOJIOCTEH W IYCTOT MOCPEICTBOM pa3rpyKalONIMX YCTPOHCTB
(3cTakan, NepeKphITHIA U T.I1.);

MPUMEHEHHE 00JIee MOIIHOTO BEPXHETO CTPOCHHUS Iy TH;

00OpyIlIeHHEe B3PhIBAMH HEYCTOMYMBON KPOBJIM HAJI MOJOCTSMHU U ITyCTOTAMHU.

11.9 TexkToHWYECKHE TpPEUIMHBI, OOHAPY)KEHHBIE B TpeAeiIaX OCHOBHOW IUIOIIAJKU CKAaJTbHBIX
BBIEMOK U MOIYBBIEMOK, JIOJIXKHBI 33/1eTIbIBATHCS (LIEMEHTAIUEH U IPYTUMHU CIIOCO0aMMU).

11.10 CoctaB HUHBEKIMOHHOTO pPAacTBOpa BHIOMPAETCS B 3aBHCUMOCTH OT T'€OJIOTHH, 3OHBI
KapCTYIOIUXCSl TMOPOJA, pa3Mepa M KOJIMYECTBA IMOJIOCTEH, WUX MOP(OIOruH, MPOCTPAHCTBEHHOTO
TOJIOXKEHUS, CBSI3M MEXKy HUMH, HAITUYUS 3aTOJIHATEIICH U CTEIICHH 3aIlOJHEHUS, COCTOSIHUS TPyHTa U
Ha3HAYCHUSI CAMOW WHBEKIIMU: 3aMOHCHUE IyCTOT C IENBI0 MPEOTBPAILCHHS BO3MOKHBIX MPOBAJIOB
WIM OMOHOJIMYMBAHUE MACCUBA C IENBIO MOBBINICHUS €ro Hecyllel crocoOHocTH. B mepBoM ciydae
HCTIONIL3YIOTCS  PACTBOPBI, TMOCIIC TBEPICHHS KOTOPBIX IONy4aeTcss MaTepual ¢ HeOOJbIIoi
MPOYHOCTHIO, HO YCTOMYMBBIA K pa3MBIBAHUIO €ro TPYHTOBBIMH BojgamMu. Bo BTopom ciydae —
PacTBOPBI C BRICOKOM MEXaHUYECKOU MPOYHOCTHIO IIEMEHTHOTO KaMHSI.

Jls1 3amonHeHus MyCcTOT HAauOOJbIlee PAacHpPOCTPAHCHHE IMONYYHIH TIHHO-IIEMCHTHBIE U TIIUHO-
CUIIMKATHBIE PACTBOPBI, a I YKPEIUICHHS MACCHBOB TIPyHTa — IIEMEHTHBIC PACTBOPHI, a TaKKe
LIEMEHTHBIE PACTBOPHI C PA3TUYHBIMU HATIOJIHUTEISIMU (TIECOK, 30J1a-YHOC, TJIMHA | T.JI.).

11.11 Tlpyn npoeKTHpOBaHMH BOJOOTBOJIOB (pa3MelleHHMs HMX B IUIaHE, Ha3HAYEHUH CIIOCOOOB
VKPEIUICHHUST OTKOCOB U JIHA) CJIEAYET YYUTHIBATH UX BO3MOXKHOE BIHMSHUC HA aKTHBU3AIMUIO PA3BUTHS
Kapcra.

12 BEMUISSHOE OJIOTHO B PAMOHAX PACIIPOCTPAHEHUSI IECKOB

12.1 TIpoekTrpoBaHHE 3eMJISTHOIO IOJIOTHA B paiioHaX pacIpOCTPAHEHUS MECKOB 3aKIII0YaeTCs B
BbIOOpE KOHCTPYKIMH 3€MJISTHOTO TOJIOTHA, MaJIo IO/IBEPKEHHOM IeCUYaHbIM 3aHOCAaM, B YCTAHOBJICHHH
Mep IO YKPEIUICHHIO €ro, B ONPEICJICHUH 30HbI, B IIPEesiaX KOTOPOil TpedyeTcs 3aKperuieHne MecKoB, a
TaKke B pa3paboTKe KOMIUIEKCA MEPONPUATHH 10 NMPEeJOXPAHEHHIO 3eMIISTHOTO ITOJIOTHA OT BBIAYBaHUS
1 00pa30BaHMs IECUaHBIX 3aHOCOB C Y4E€TOM MECTHBIX YCIIOBHIi:

penbeda mecTHOCTH;

CKOPOCTH, HAalpaBJICHHUs U IMPOAOIDKUTEIBHOCTH BETPA, BHI3BIBAIOLIETO NIEPEHOC MECKa K 3EMIITHOMY



TIOJIOTHY;

MIOABUXKHOCTHU IICCKOB (3aKp€l’IJ’I€HI/I${ paCTI/ITeJ'ILHOCTLIO);
TPAHYJIOMETPHUUCCKOI'0 COCTaBa IE€CKa, €ro BJIaXXHOCTU U 3aCOJICHHOCTH.
XapaKTepI/ICTI/IKa CTCIICHU NOABMYXKHOCTH IECKOB IIPUBEACHA B Ta6J'II/II_I€ 12.1.

Tabmuma 12.1

[TonBmwxHOCTH Conepxanue [ToxperTue | XapakTepuctuka Tun u xapaxrep
MIECKOB [BUIEBATO-TJIMHUCTBIX | PACTUTENb| PacTUTEIBHOIO JIBYDKEHUS
¢bpakuuii, %, HOCTBIO, MOKPOBa
IpaHyJIOMETPUYECKHUH %
COCTaB
1 2 3 4 5
[MonswxHbIE < 5, mecok omHOpoAeH,|< 15 PactutenbHOCTD [ocrynarensHoe,
(bapxaHHBIE) rpagyk  rpaHcocraBa OTCYTCTBYET. [OCTyNaTeNbHO-
OJTHOTIMKOBBIN OpnuHOuHAas KonebaTenbHOe
KYCTapHHUKOBAsl WJH | IBIDKEHUE bopm
penxast penbeda
TpaBsIHUCTAs
pacTUTENBbHOCTh B
MTOHKEHUSIX
MasnonoasmxHbie |5-15, mecok Ha rpedHsx | 15—35 PacturensHOCTH [TocrynarensHoe,
(momysapociiue) | OJHOpPOAEH, rpaduk JIPEBECHO- MOCTyNaTeNbHO-
rpaHcocTaBa KyCTapHHMKOBas U |konebaTenbHOE u
OJTHOITMKOBBIIL. B TpaBSHUCTAs. B|konebaTtensHoe
MOHWKEHUAX  rpaduk TTOHMKECHUSX— JIBIJKEHHE  OJMHOYHBIX
rpaHcocTaBa JIEpHOBBIN ci0M OapxaHoB u wuIeidos
JIBYXITHKOBBIN cpeau 3apOCIINX
HETOIBIKHBIX bopm
penbeda
Henonsuxusie > 15, rpaduk > 35 CrutomHoi Berponecuanslif moTok
(3apociue) rpaHcocTaBa pacTuTeNnbHbIN
JIBYXITHKOBBIN MOKPOB W JIEpH.
I'peOHu  mecuaHbIx
dbopM  OOHaXKCHBI
Win TIOKPBITHI
penkoit
PaCTUTENBHOCTBIO

Ipumeuanue — CterneHb MOJIBIKHOCTH MECKOB OLIEHUBAIOT B Iojioce miMpuHOi He meHee 100 M B
KaX/1yl0 CTOPOHY OT HaMe4yaeMOH Tpacchl JOPOTH.

12.2 Brosb jxene3HbIX JOpor, MepeceKaroliuX ecyanble TePPUTOPHH, HAISKUT NPETyCMaTpUBATh
(UTOMEIMOPAaTHBHBIE TECKO3AIMUTHl (3aKpeIyIeHHe C IOMOLIbI0 T0CeBa WJIM IOCAJKH JIPEBECHOH,
KyCTapDHUKOBOW M TPABSHUCTOH pAaCTUTEIBHOCTH) B HEOOXONUMBIX CIydasX B COYETaHHU CO
Cpe/ICTBAMU MEXaHUYECKOH 3alUTHI.

[upuny nmonockl 3aKperyieHus ciaeayeT NPoeKTUpoBaTh B pazmepax: He MeHee 200 M B IyCTBIHHBIX
U TOJIYITyCTHIHHBIX paiioHax U He MeHee 100 M B ocTaJIbHBIX.

B 3aBHCHMOCTH OT CTEleHHM NOIBMIKHOCTU IIECKOB M T'O/IOBBIX OOBEMOB IEpeHoca IMecKa K IyTH

OPUCHTHUPOBOYHBIC 3HAYC€HUA IHPHUHBL

COCTaBJIAKOT:

3aerl’IJ15[eM0171 110JIOCHI

mis popor I—III  kateropuit

3
Ha 0co00 CHIIPHO3aHOCHMBIX ydacTkax (Impu oObeme mepeHoca necka donee 30 m”/M B rox) — 110

300 Mm;

Ha CHIbHO3aHOCUMBIX (20—30 MM B roa) —ua0 200 m;
Ha cpeane3anocumbix (10—20 MM B roa) — a0 150m;

Ha craGo3aHocHMbIX (10 10 M*/M B rox) — 10 100 M.

3a 30HOH (DUTOMENMOPATUBHBIX MEPONPUSTUI HAIJICKUT BBIIENATh OXPAaHHYIO 30HY IIMPHHON He
meree 500 M B IMYCTBIHHBIX W HOJIYHYCTHIHHBIX paiioHax M 100 M — B OCTaJbHBIX palioHax, TIe




3ampeliaTcs JIeHCTBHSA, CHOCOOCTBYIOIIME YBEJIMYEHUIO IOJBMXKHOCTH NECKOB (YHHYTOXEHUE
PacTUTENBLHOCTH, BBINAC CKOTA, HAPYLIEHUE IIOYBEHHOIO IIOKPOBA U T.JI.).

12.3 TIlpomonbHbli npoduiib W 3eMISTHOE MOJIOTHO B palOHaX paclpoCTpaHEHUs IECKOB
(TOJBIDKHBIX, MaJIONO/ABM)KHBIX M HEMOABMKHBIX) CIIEIYeT NMPOEKTUPOBATH C YYETOM BIIMCBHIBAHHS B
penbed MECTHOCTM NHpU MaKCHUMAJIBHOM COXPAaHEHHHM DPAaCTHTENIBHOCTH, KaK MpPaBUIIO, HACHIIIMHU
Beicotoit 10 0,9 M. Cnenyer u30eraTh BHICOKMX HACBINEH, TaK KaK OHU MEHSIOT YCIIOBUS NPOXOXKICHHS
BETPOIECYAHOr0 MOTOKA.

KopoTkue BbIeMKH IOMyCKalOTCsl KaK UCKIIIOUEHHUE, IIPU NEPECeYeHUH BBICOKMX OapXaHHBIX IS

12.4 HacpInu poeKTHPYIOTCS MPEUMYILIECTBEHHO C MCIIOJIB30BAHMEM I'PYHTOB U3 Y3KUX M INTyOOKHX
pe3epBOB, IiIyOMHA KOTOPBIX HE OrPaHUYMBAETCS M ONPENeNsercs CIocoOOM NPOU3BOACTBA PadoT.
KpytusHy oTkocoB Hackblneii cnenyer Ha3HayaTh 1:2.

12.5 BbleMKH B HENOJBWKHBIX U MAJIONOJBIIKHBIX MECKaX, HA CIa003aHOCUMBIX Y4acTKax M HpHU
obecrie4yeHNH TOJTHOTO BIIMTBHIBAHHUS aTMOC(EPHBIX OCAJKOB B I'PYHT BO BCSIKOE BPEMs rojia CleiyeT
MPOEKTHPOBATh N0 TUIy pucyHka 10.3.

B ManonoaBmXHBIX M MOABMXHBIX IECKaX, HA CpeHe- U CHIbHO3aHOCUMBIX y4acTKax, a TAKKe B
paiioHax, TIe BO3MOXHBI CHEXHbIE 3aHOCHI WIM HE O0ecreuyuBaercs IMOJIHOE BIIUTHIBAaHUE
aTMOC(EpHBIX BOJ BO BCSKOE BpeMs T'0Ja, BHIEMKH CJIEIyeT HMPOSKTHpOBaTh 1o Tuiy pucyHka 10.4.
Takast KOHCTPYKLUS PEKOMEH/IYeTCsl TaloKe NPH HEOOXOIMMOCTH HCHOJIB30BAHUS BBIEMKH B Ka4eCTBE
kapeepa. Kpyru3Ha oOTKOCOB BbhIEMOK Ha3Hawaercs 1:1,75 — 1:2 B 3aBUCHMMOCTH OT yria
€CTECTBEHHOI'0 OTKOCA TIECKOB.

12.6 YkpemieHue 3eMJITHOTO MOJIOTHA (OTKOCOB, 0OOYMH OCHOBHOM IUTOLIAJIKH M OJI0C HIMPHUHOM 3
M BJOJIb OpPOBOK BBIEMOK M IIOJIOIIB HAChINEil) W MOJBHXKHBIX IECKOB Ha IMOAJIEKAILECH 3aKperIeHHIO
IoJioce, B TOM 4YHCII€ Ha Y4acTKaxX HapYIIEHHOTO B IEPUOJ CTPOMUTENHCTBA €CTECTBEHHOT'O IIOKPOBA,
cllelyeT NPOU3BOJUTE B COOTBETCTBUH C pEKOMEHAalsIMu paszena 18.

[Ipu 3TOM B 3aBUCHMMOCTH OT MECTHBIX YCIIOBHH MEPONPHSATHS MO 3aKPEIUICHUIO MECKOB MOTYT
OCYILIECTBIIATHCS OATAIIHO:

B IIEPBYIO OYepe]b — BPEMEHHOE 3aKPEIUICHHE MEXaHHMYECKOW 3alllUTOH MOJIOCH MUPUHOH 10 50
M;

BO BTOPYIO — 3aKpEIlICHHE IEeCKOB I10CaIKOH MECTHBIX COPTOB APEBECHO-KYCTaPHUKOBO-TPaBSHOM
pacturensHocTd (uToMenuopauusi). BeimonHeHne 3THX padoT 1LenecooOpa3HO MOCIe YTOUHEHUS
HarpaBJIeHHUs 1 00bEMOB IIECKOIIEPEHOCa, B IEPHO]] SKCILTyaTalUH.

12.7 Bo3BeneHne 3eMJISIHOTO TIOJIOTHA CIEAYeT MpeaycMaTpiBaTh, Kak NPaBUiIo, B 3UMHE-BECEHHU I
MIepHO.

13 3EMJUISTHOE ITOJIOTHO B PAMOHAX HCKYCCTBEHHOI'O OPOILEHUSI

13.1 Ha opomiaeMbIX TEPPUTOPHIX 3EMIITHOE MOJOTHO CICAYeT MPOSKTUPOBATh C yYETOM
HEOIAronPHUATHOTO BOAHOTO PEXKHMA, BO3HUKAIOIIETO BCICACTBUE:

001IIeT0 MOBBIIICHHST YPOBHS TPYHTOBBIX BOJI IPH MOJIMBE H MPOMBIBKE TPYHTOB;

MECTHOTO MOBBIILICHUS YPOBHS TPYHTOBBIX BOJ MPU Pa3MEIICHUH JAOPOTH PAAOM C COOPYKEHHUSIMHU
OPOCHUTENBHOM U BOJIOCOOPHO-COPOCHOM ceTel;

3aTOIUICHHST BOMOOTBOTHBIX U HATOPHBIX KAHAB M KIOBETOB MPOMBIBHBIMH M MOJTHBHBIMH BOAAMH.

Kpome Toro, HeoOXOAMMO YYUTHIBATh, YTO B MPOLECCE DKCILUTYyaTallMH OTKPHITAas KOJUICKTOPHO-
JPEHAKHAs CETh YTIIyOJIAeTCsI.

Ha TeppuTOpusX, MOAJCKAIINX OCBOCHHIO M OPOILICHHIO B TIEPUOJ IKCILIYaTALMH OPOTH, MPU e
MPOSKTHPOBAHUH PACUETHBIM FOPU30HT TPYHTOBBIX BOJA HEOOXOAMMO MPUHHUMATH MO MEPCIEKTUBHBIM
JAHHBIM OPraHOB BOTHOIO XO3SMCTBA C YyU4ETOM H3MEHCHHUSI €CTECTBEHHOTO YPOBHS IPYHTOBBIX BO[I,
CBSI3aHHOTO C OPOIICHHEM, TPOMBIBKAMH M PEKOHCTPYKLIUEH TPEHAKHON CETH.

13.2 3emisHOE MOJNOTHO IOPOr B 30HE OpOLICHHS CIelyeT NMPOEKTUPOBATH C YYETOM penbeda
MECTHOCTH, KOHCTPYKIIMH COOPY>KCHUI1 HPPUTAIIMOHHOM CETH M PACXOfia B HUX BOJIBI, TEXHOJIOTHIECKUX
MOIBbE3/I0B K MOJISIM, YCITOBUIT SKCILTyaTaIMH JOPOTH, KAHATIOB U COOPYXKEHHUI APCHAXKHON CETH.

PekoMeHyeTcst pa3MeniaTh 3eMIITHOE MTOJIOTHO C BEPXOBOM CTOPOHBI OT OPOCHTENBHBIX KAHAIIOB U C
HHM30BOW CTOPOHBI OT IPEHAKHO-KOIIICKTOPHOM CETH.

13.3 Tlpu pa3MemeHHMH HACBIHM BJOJIb OpPOCHTENbHBIX KAHAJIOB MHHHUMAJBHO JOMYCTHMOE
paccTosHWE OT HHX /IO TMOJAOMIBBI HACHIMK OMNPEACIACTCS C YYeTOM pPACUYSTHOTO YPOBHS
(UIBTPAIIMOHHBIX TPYHTOBBIX BOJ U TPEOYeMOro BO3BBILICHUS OPOBKU HACKIH HaJl STUM YPOBHEM.

ITpoeKTHPOBATH 3EMIISIHOS MOJNOTHO CIEAYET C Yy4€TOM MHUHHMAIbHOrO HCIOIB30BAHUS TUIOIIATN
opolIaeMbIX 3eMenb (0e3 pe3epBoB).

He pomyckaercss HCMONB30BaHHE HATOPHBIX M BOJOOTBOJHBIX KaHAaB M KIOBETOB B KadyeCTBE



pacnpenenureneii BoJpl.

[epeceuenre BOJOOTBOAHBIX M HATOPHBIX KaHAB C MEIKUMH OpPOCHTENSIMH (apblKaMH) ClenyeT
MPOEKTHPOBATh B PAa3HBIX YPOBHSIX.

13.4 B palioHaX HCKyCCTBEHHOI'O OpPOIIECHHs 3€MJITHOE IOJOTHO CIIEAyeT IMPOEKTUPOBATh, KaK
MPaBUJIO, HACKIIISIMH COTJIACHO PUCYHKY 13.1 u ykazanusam pasnena 7, Tabmuusl 4.3 CHull 32-01-95.
BeicoTy HacklM HEOOXOAMMO Ha3HAYaTh UHMBUAYAIBHO C YYETOM IPEIOXPAaHEHUs BEpXHEH ee 4acTH
OT YBJIQ)KHEHHUS U OT 00pa30BaHMs COJISTHBIX KOPOK Ha OCHOBHOM IUIOIIAIKE.

13.5 3emisiHOE HOJIOTHO B Ipelenax IMOJed OpOLICHHs CleJyeT Orpa)<I1aTh BaJIMKAaMHU LIMPHHOMN
noBepxy 3 M u BbicoToi He Menee (0,6 M, pacronaraeMbIMi Ha PacCTOSHHU HE MeHee 4 M OT OpOBKH
BOJIOOTBO/IHOW KaHaBbI, OT MOOMIBHI Hackimu win JIDII u nuHui CBsI3U.

B ycnoBusix 3aTpyIHEHHOCTH MNPOJOJIBHOIO CTOKAa JOMYCKAeTCs B3aMEH BOJOOTBOJHBIX KaHaB
IpelycMaTpUBaTh COOPYKEHUE Hachineil ¢ Oepmamu mMpHUHOI 3 1 BbicoTOl He MeHee 0,6 M.

B monoce Mexay mONOIIBOM HACKIIM U )KENe300€TOHHBIM JIOTKOM OPOCHTEIBHOrO KaHaia
HEOOXOJIMMO YCTPOMCTBO BOJOOTBOIHOMN KaHABBI.

13.6 Ilpu mnpoeKTUPOBAHMM 3EMIITHOTO IIOJIOTHA B 30HAX HCKYCCTBEHHOIO OpOLICHUS Ha
MPOCAJI0YHBIX TpPyHTaX (HANpUMeEp, JIECCOBHIHBIX CYIVIMHKAax) CIEeQyeT OLEHUBATH HaJEXHOCTb
HECyIeil CHOCOOHOCTH OCHOBaHMH M IPU HEOOXOAMMOCTH IpeaycCMaTpHBaTh HCKYCCTBEHHOE €ro
yIpo4yHeHHe (IyTeM IpeABapUTENFHOrO 3aMa4yMBaHUs, YIUIOTHEHUS TpamMOOBaHMEM, TIITyOMHHBIX
B3pBIBOB U T.II.).

14 3BEMUISSHOE IOJIOTHO JJIS ’KEJIE3HOJOPOXHBIX Y3J10B U CTAHIIUI

14.1 [Ins npoeKTUpOBaHKs 3€MJISTHOTO IIOJIOTHA B MPEAENax pa3/esIbHbIX ITyHKTOB B JOIOJIHEHUE K
MaTepuaiaM, UCIONIb3YeMbIM MPU MPOEKTHPOBAHUU 3EMIISTHOTO IOJIOTHA Ha MeperoHax, HeoOXOIUMBbI
CJIE/TyIOIINE UCXOHBIE TaHHBIE:

IUIAaH B TOPU3OHTANSAX C IIOKa3aHWEM CYLIECTBYIOLIMX M MPOEKTHPYEMBIX NyTeH, 31aHuii,
COOPYXKEHUI, OI3eMHBIX ¥ HAJ3eMHBIX KOMMYHHUKAIIUH, MOJIOCHI OTBOIA;

MaTepHalbl HHXKEHEPHO-TEOJIOTHYECKUX M3BICKAHMH 10  y4acTKy (pa3pesbl, TEeXHHYECKOe
3aKIIOYEHHE M T.I.), @ B CIOXKHBIX TNPHPOAHBIX YCIOBUSAX HHXEHEPHO-TEOJIOTHYECKasi KapTa
TEPPUTOPUU M TIPH HEOOXOJMMOCTH KapTa THJPOU3OTHIIC C TOKAa3aHWEM Ha IUIaHE WHXKEHEpHO-
re0JI0rMYECKUX BBIPabOTOK.

14.2 PacnipeneneHne 3eMIISTHBIX MAcC U MEPONPUSATHUS 110 00ECHEYECHUI0 YCTOMYMBOCTH 3EMIISIHOTO
TOJIOTHA CJIEYeT IPOSKTUPOBATh C Y4ETOM pelibepa MECTHOCTH U MOCIEAYIOUIEro pa3BUTHS CTAaHLIUH, B
TOM YHCJIE pa3MEIIEHHs 3eMJISTHOTO IOJIOTHA JUIA IMOAXOMOB K CTaHIMU BOJIOOTBOAHBIX YCTPOHMCTB U
Ipyrux coopykeHui. [Ipu 3TOM 10IDKHA yYUTBIBATHCS ATAITHOCTH ITyTEBOIO Pa3BUTHSI.

14.3 CraHuMOHHBIE IUIOLIAJIKU CIEIyeT, KaK NpaBWIO, MPOEKTUPOBATh B IUIAHE HA MPSMOii, a B
npocuiie — HaChIIAMHU.

B 000cHOBaHHBIX CiydasiX NMPOEKTOM HEOOXOIMMO IMpeaycMaTpUBaTh YCTPOMCTBA IS 3alLUTHI OT
3aHOCHMOCTH CHEI'OM U TIECKOM.

Ha HenoaBWXKHBIX M MaJIONOABM)KHBIX ITI€CKaX CTAHIIMOHHBIEC IUIOLIAJKU CIEIyeT, KaK MpaBHIIo,
MPOEKTUPOBAaTh Ha HYJIEBBIX OTMETKaxX W HAchIsAX BbICOTOH a0 0,9 M, B MOABMKHBIX NECKaX—
HachIsIMH BbicoTol Oonee 1,0 M.

14.4 3emusiHOE MOJIOTHO HOBBIX pAa3ZEibHBIX ITYHKTOB, JONOJIHUTENBHBIX MyTeH B Mpeaesiax
CYIIECTBYIOIIHX JKEJIE3HOIOPOXKHBIX Y3JIOB U CTaHIMH, a

TaKXe HOBOE 3EMJISTHOE MOJIOTHO, COOPYKAeMOE € MCIIOIb30BaHUEM CYIIECTBYIOLIETO IPHU Pa3BUTUHI
OCTaHOBOYHBIX ITyHKTOB MJIM MX PEKOHCTPYKIMH, CIEAyeT IPOSKTHPOBATh B COOTBETCTBHU C HOPMaMHU
U TIOJIOKEHHUSIMU HACTOSILIETrO JIOKyMEHTa.

14.5 upuHy 3eMJISHOrO MOJIOTHA (MOBEPXY) Ha pa3feibHBIX IYHKTAaX ClIEIyeT yCTaHABJIMBATh B
COOTBETCTBUHU C MPOEKTUPYEMBIM ITyTEBBHIM DPa3BUTHEM B 3aBHCHMOCTH OT YMCIIa IyTed M LIMPHHBI
MEXTYITyTHH.

IIpu 3TOM paccTosiHME OT OCHM KpalHHMX CTAHIMOHHBIX HyTeH 10 OpOBKM 3€MIISTHOTO ITOJIOTHA
JIOJDKHO OBITh HE MEHee IIOJIOBMHBI IIMPHHBI 3EMJIIHOTO MOJIOTHA HA MNPAMBIX Y4acTKax IIyTH
OJTHOITYTHBIX JKEJIE3HOOPOXKHBIX JIMHUM, npuBeaeHHor B Tadiuue 4.1 CHull 32-01-95, a B npenenax
CTPEJIOYHBIX YL, BHITSDKHBIX MYTEH U KpalHUX COPTHPOBOYHBIX IyTed — He MeHee 3,6 M Juisl JTMHUH
BCEX KaTeropuil.

14.6 Ha copTHpOBOYHBIX Y4YacTKax CTaHUMH (MPU HAJIMYUM TOPOK M BBITSDKHBIX ITyTei
crieruanbHOro npoduiis) OaIacTHBIM CJIOH MyTel HaJBUIra M BBHITSDKHBIX ITyTeH JOJDKEH OBITh YIIUPEH
Ha LIMPHHY He MeHee | M OT KOHLA HINaji C KaXJOH CTOPOHBI HAa MPOTSXKEHHH OT MECTAa PACLENKH



BaroHOB JI0 TOpOa rOPKYU HITU JI0 TOYKU OTPHIBA BATOHOB OT COCTaBa;
LIMPUHY 3EMIISTHOTO MTOJIOTHA B ATHX MECTaX CIEIyeT YBEIHIUTh C TAKUM PACUYETOM, YTOOBI IIIMPHHA
000uuHEI ObL1a HEe MeHee 0,5 M.
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a — HacblIlb, pa3MeliaeMast BJIOJIb 3aKPBIThIX TPYOUAThIX JpeH; 6—TO ke, B/I0JIb KAHAJIOB U3 ’KeJIe300€TOHHBIX JIOTKOB; B—TO )K€, B/IOJIb KOJUIEKTOPOB U KaHAJIOB;
1 — 3a1uTHBIN 3eMJISTHOW Banuk; 2 — Oepma; 3 — TpyOuaTas ApeHa; 4 — JIOTOK; 5 — aBTojiopora; 6 — kosuiekTop (kaHain); L — paccrosHue ot JIDII (CLB), nuauu cBsa3u 1o
OCH IIyTH
Pucynok 13.1— Tlonepeunblie npouIIM HACHIEH BOIN3HM UPPUTALIMOHHBIX COOPYKEHHUH



Taxkoe >xe ymupeHue O0asIacTHOTO CJIOosl, @ B COOTBETCTBHU C 3THM M 3EMJISIHOTO IOJIOTHA CIIEyeT
MPOEKTUPOBATh y KpaWHHUX IyTel NPHEMOOTIPABOYHBIX MAapKOB, CHEHUATH3HPYEMBIX IUIS JOCMOTpA
MOZIBIYKHOT'O COCTaBa U IPOU3BOZCTBA OE30TIIENIOYHOr0 PEMOHTA BarOHOB B ITOE3/IaX.

14.7 Ha cranumsx, pa3pe3gax U oOrOHHBIX IyHKTaX B MpeZenax KPUBBIX Y4aCTKOB IJIAaBHOTO MYTH,
HMEIOLIET0 BO3BBIIICHUE HAPY)KHOIO pelibca, IPH PACIOIOKEHHH 3TOr0 IyTH KpalHHUM, IIUPUHY
3eMJISIHOTO TIOJIOTHA C HAPY)KHOH CTOPOHBI KPUBOHW CIIEYeT YBEIMYHMBATH HA BEJIIMYMHY, YKA3aHHYIO B
tabmuue 4.2 CHull 32-01-95, a Ha AByX- M MHOTOIYTHBIX y4acTKaX, KpOME TOro, Ha BEJIIMYUHY
YIIUPEHHUI MEXTYyTHI B KPUBBIX KaK MEX]y IIABHBIMH, TaK U CTAHIMOHHBIMU ITyTSIMH.

14.8 TlonepeuHoe ouepTaHue Bepxa 3eMJISTHOIO MOJOTHA CTAHIMOHHBIX IUIOIIAZ0K B 3aBHCUMOCTH
OT YHMClla MyTeH U BUJIa TPyHTa 3€MJISIHOTO NOJIOTHA CIIEAYET IPOEKTUPOBATh OHO- U IBYCKaTHBIM. [Ipu
3HAYUTEIbHON MIMPHHE IJIOMAKH JIOMYCKaeTCsl IPUMEHEHUE MUII000pa3HOro MOMepedHOro NpouiIs ¢
COOPYKEHHEM B MEXAYIMYTbAX C IOHIKEHHBIMH OTMETKAMH 3aKpBITHIX HPOAOJIBHBIX BOJOOTBOIOB
(;oTkOB M apeHaxeil) ¢ ykiaonoMm He MeHee 0,002, a nmpu HEOOXOAMMOCTHU € YCTPOHCTBOM MONEPEYHBIX
BBIITYCKOB M3 HUX JJISt OTBOJIA BOABI 32 MPEAENbI 3eMJISTHOIO ITOJIOTHA.

Ha npomexyTouHbIX CTaHIMSX BCEX THIIOB, a TaKKe Ha OOTOHHBIX MYHKTaX M pa3besliax
MOIIEPEYHOr0 THIIA OYEpPTaHHs Bepxa CJeayeT INPOeKTUPOBATh, KAaK IPaBHIO, C JBYCKATHBIMH
YKJIOHaMH, HalpaBJICHHBIMU B pa3Hble CTOPOHBI: Ha OJHOIMYTHBIX JIMHHAX — OT OCH MEXIYIYThs
CYIIECTBYIOIIETO TNIABHOTO M IMPEAINOIaraeMoro BTOPOro IJIABHOTO MyTeH, Ha ABYXITyTHBIX — OT OCH
MEXIYIYThS MEXIY INIABHBIMH ITYTSIMH.

Ha pa3pe3gax ¢ mpoJONBHBIM PACHONIOKEHHEM IPHUEMOOTIIPABOYHBIX IyTeH MOBEPXHOCTb
3eMJISIHOTO TIOJIOTHA CJIEYeT IUIAHUPOBATh C JIBYCKATHBIMH YKJIIOHAMH, HAIIPaBJICHHBIMH BHE IPEJIEIOB
MaccaXxupckoi 1iaTdopmMbl B 00€ CTOPOHBI OT OCH MEXIYIyThs IJITABHOIO M CMEXHOro Iyreil, a B
npezenax miathopMmbel — OT 6opTa mw1aThopMBl.

[Tnomanku st pasmenieHuss JOKOMOTHBHOIO M BAarOHHOIO XO3SIMCTBA W TPY30BOIO JBOpa
MPOEKTUPYIOTCS OHO- M IBYCKATHBIMU; YKJIOH CKaTa HE0OXOIMMO MPOEKTUPOBATH 110 HAIIPABICHUIO OT
3/IaHMS BO BHEILHIOK CTOPOHY; NP 3HAYMTENIBHBIX 110 IIMPHHE IUIOIIAAKAX Leleco00pa3HO NPUMEHSTh
MHII000pa3HbIN MPOQUIIb.

[Nonepeunsle npouiin 3eMJITHOTO TOJIOTHA OTAENBHBIX MPUEMOOTIIPABOYHBIX M COPTUPOBOYHBIX
MapKOB MPOEKTUPYIOTCS OTHO-, ABYCKATHBIMU HJIM MMHJI000pa3HBIMU (B 3aBUCHMOCTH OT YHCIa ITyTeil).

[Ipu npoexTHpOBaHUU HOBBIX IyTEH PSAZOM C CYLIECTBYIOLIMMU (B TOM YHUCJIE PU OTKPBHITHU HOBBIX
pa3fenbHBIX MHKTOB HAa CYLIECTBYIOUIMX JIMHUSX) BEPX 3€MJITHOTO MOJIOTHA HOBBIX IyTEH cieayer
MPOEKTUPOBATH C MONEPEYHBIM YKIOHOM OT OPOBKHU CYLIECTBYIOLIMX IyTEH.

14.9 TloBepxHOCTH 3E€MJISIHOTO IOJOTHA CIIEAyeT IPHJABaTh IONEPEUHbI YKIOH B CTOPOHY
BOJJOOTBOJ/IOB B 3aBUCHMOCTH OT BHJIAa ITPYHTA 3€MJITHOTO MOJIOTHA, KIIMMAaTHYECKUX 30H M YHCIIA TyTeH,
pacrioiaraeMbIx B IpeAeiIax KaXKJ0ro ckata, B COOTBETCTBHH ¢ Tabiuuei 14.1.

Tabnuma 14.1

I'pynT 3emisiHoro nosnotHa | Kimumartiueckue | MakcumanbHOe YKCIIo | YKIIOH Bepxa 3eMJISTHOTO
30HBI myTeil Ha OJIHOM CKaTe MOJIOTHA
Jpenupyromuit 3acynuiuBbie 10 u Gomnee 0
Bce ocranbhbie 10 0-0,01
Henpenupyrommit 3acynuiuBble 10—8 0,01
Bce ocranbHbie 8—6 0,02

Ipumeuanus

1. K 3acymuiuBbIM OTHECEHBI 30HBI IIPU KOJIUUECTBE 0CaAKOB 10 300 MM.

2. B HesacynumuBbIX paifoHaxX I HEOPEHUPYIOIIUX TPYHTOB 3EMIISHOIO IIOJIOTHA B
00OCHOBAHHBIX TEXHHMKO- OSKOHOMHUYECKUMM pacueTaMM CIydasx (C yd4eToM UHXXEHEPHO-
re0JIOrMYECKUX YCIOBHUM) JIOMycKaeTcs yMeHblIeHHe mornepeuHoro ykioHa 1o 0,01 u yBenuuenue
ero 100,03.

14.10 OrtnenbHble CTaHIMOHHBIE IYyTH, MapKU M JpYyrde YCTPOMCTBA CTAaHIMH JOIYCKaeTcs
MPOEKTUPOBATh B Pa3HbIX YPOBH:AX. [IpH 3TOM pa3mepbl MEXAYIYTHH M PACCTOSHUHA MEXAY HNapKamMu
clle/lyeT Ha3HayvaTh C YYETOM pa3MELIeHHs B MX MpeJesaX OTKOCOB 3€MJITHOTO MOJIOTHA, BOAOOTBOIHBIX
YCTPOICTB, a B cCilydyae HEOOXOJUMOCTH — YCTPOMCTB W OOOpYINOBaHMS Ul 3alLUTHI IyTeH OT
3aHOCHMOCTH CHEI'OM U TIECKOM U JIPYTUX YCTPOHCTB.

14.11 BopooTBomHble yCTpOiicTBa B Ipejieliax pa3/elibHbIX IIyHKTOB CJEIYeT INPOEKTUPOBATh



corsiacHo TpeboBaHusAM pasaena 17.

15 OCOBEHHOCTH MHNPOEKTUPOBAHUS SEMJISIHOT'O MOJIOTHA,
BO3BOJMUMOTI'O B 3SUMHEE BPEMSI

15.1 YuacTku, Ha KOTOPBIX 3eMJISIHOE MOJIOTHO MOXKET COOPYXAaThCsl B 3MMHEE BpeMsi, HE00OX0IMMO
oTMeuaTh Ha CTaJuM pa3paboTKU MpoekTa U pabodero mpoekra M yTOUHSTh IpH pa3paboTke paboueii
JIOKyMEHTAIUH.

15.2 Ha 3umHuit nepuon 1enecoodpazHo OTHOCHTH CIEAYIOLIHE pabOThI:

— pa3paboTKy BBIEMOK U KapbepoB B MECKAX, PAaBUHHO-TAICUHBIX U CKAJIbHBIX TPYHTaX, a TaKKe
BO3BEJICHUE HACHIEH M3 yKa3aHHbIX TPYHTOB Ha OCHOBaHUAX, IPOYHOCTHbIE M JedOopMaTHUBHbIC
CBOMCTBa KOTOPBIX U3MEHSIOTCSl HE3HAUUTEIIBHO B PE3YJIbTATE X MPOMEP3aHUs U OTTAUBAHUS;

— pa3paboTKy B INIMHUCTBIX I'PYHTaX BBIEMOK IJIyOMHOW Oonee 3 M c mepemenieHHeM IpyHTa B
HACBIIb, KaBaJIbep WIH B OTBAJI;

— YCTPOMCTBO HACHITICH HA OONOTaX;

— YCTPOMCTBO IUTOJNIEH U IIyOOKHX JPEHaKHBIX IpOpe3ei;

— YKpeIUIEHHE OTKOCOB HACHIINEH PEryJsSIMOHHBIX COOPYXEHHH U pyced peK KaMeHHOH HaOpOCKOH,
OETOHHBIMU MAaCCHBAaMHU, IUTUTAMHU U T.IL.

B Teyenue 3MMHEro BpeMEHH He ClIeAyeT NpeaycMaTpUBaTh:

— pa3paboTKy BBIEMOK B HECKaJIbHBIX I'PYHTaX ITyOHHOH 110 3 M;

— BO3BEJICHUE HACHINEl U3 Pe3epBOB;

— IUIAHUPOBKY 3€MJISTHOT'O TI0JIOTHA U3 TJIMHUCTBIX IPYHTOB U MBUIEBATHIX ITECKOB;

— YCTPOMCTBO HErIyOOKHX KaHaB U pycell.

15.3 [l Hacklinei, BO3BOIUMBIX B 3MMHEE BPeMsl, JIOMYCKAETCs MPUMEHSATh CICAYIOLINE IPYHTHI U3
BBIEMOK WJIM KapbepoB:

—pa3pbIXJICHHbIE  CKaJlbHblE  TIPYHTHl  (HE3aBUCUMO  OT  CTENECHH  BBIBETPUBAHMA),
KPYITHOOOJIOMOYHBIE, KPYITHOOOJIOMOYHBIE C TIECUaHBIM 3aIOJIHUTENIEM, NTECKU KPYIIHBIE M CpPEAHHE, a
TaKKe ChITy4eMep3JIble MEJIKUE U IbUIEBAThIE IIECKH;

— JIONMYCKAlOTCA TaKXKe TIJIMHUCTBIE TPYHTHI, HMMEIOIIUE BIAKHOCTh HE CBBIINIE TPAHUIIBI
packaThIBaHHUSI.

I'muaucteie nomyrBepusie rpyHthl (0 < I, < 0,25) paspemiaercss NpUMEHATh HPU OTCYTCTBHH
IPYHTOB C MEHbIIIEH BJIaXKHOCTBIO.

BepxHuil cioif HackllM TONIIMHOM HE MeHee | M ClenyeT OTCHIIATh TONBKO TAJbIM H
CBIIYYEMEP3JIbIM JIDEHUPYIOLIMM WJIM TajJbIM TJIMHUCTBIM T'PYHTOM, WJIM KPYHMHOOOJIOMOYHBIM C
MIECYAHBIM 3AIOJHUTEIIEM.

Jlng Haceineil 3a 3aJJHAMH TPaHSAMH YCTOEB U Il KOHYCOB Y MOCTOB CJIEIyeT IPUMEHSATHh TOIBKO
TaJbli WU CHITy4eMEP3IIblil APEHUPYIOIIUI TPYHT.

Haceimu Ha noiiMe pek B mpenenax 3aTOINICHHS JIOIYCKaercsi BO3BOJWTH B 3MMHEE BpeMs U3
CKaJIbHBIX  CJIa0OBBIBETPUBAIOIIMXCS UM BBIBETPUBAIOIIUXCS TPYHTOB, KPYHNHOOOJIOMOYHBIX H
KPYITHOOOJIOMOYHBIX C II€CYaHBIM 3allOJIHMTENIEM, a TaKXKe M3 IeCYaHbIX, BKJIIOYas Tallble H
ChIIly4eMep3JIble MEJIKHE U MbLIIEBAThIE ITECKH.

15.4 Bricora Hacelnel, BO3BOAMMBIX B 3MMHEE BpeMsS M3 IJIMHUCTBIX TPYHTOB, HE JIOJKHA
MPEBHIIATH 3HAYCHUH, IPUBEICHHBIX B Ta0muie 15.1.

Tabmuma 15.1

Knumar paiiona CpenHeropnoBas HawuGonpas BeICOTa HachIu
TemIeparypa U3 TJIMHUCTBIX IPYHTOB, M
Bo3ayxa, °C
CypoBbiit Huxe -2 2,5
XoJIoAHbBIH Ot -2 no +1 3,5
YMepeHHbIN Ot +1 o +5 4.5
Tennblii Bornee +5 be3 orpannuenuii
[Ipumeuanne — TemnepaTypy BO3AyXa CpPEOHIOI 3a TOJ CIExyeT
npuauMaTh 1o ganHbiM CHull 2.01.01-82 «CtpoutenbHasi KITMMaTOIOTUS
1 reor3MKa» WIK 10 JAHHBIM OJMKaileldl MeTeoCTaHIIH.

15.5 HpI/I H€O6XOZ[I/IMOCTI/I BO3BCJICHUA B 3UMHEC BpPEMSA HACBITICH WIM CJIOEB MOIIHOCTBHIO Oosee
3Ha'-[€HPII71, YKa3aHHBIX B Ta6J'II/II_I€ 151, CJICAYyEeT npeaycMarpuBaThb HCIOJIB30BAHUE APCHUPYHOMINUX



IPYHTOB, a IIPH UX OTCYTCTBUH HEOOXOIUMO:

B KauecTBe OOBEKTOB JJIS MPOM3BOACTBA padOT B 3MMHEE BpeMsl Ha3HA4aTh HACBHIIM HA HPOYHOM
ocHoBaHUU(CM. 1I. 4.23);

IIpelyCMaTpUBaTh COOTBETCTBYIOIIMI 3amac Ha OCaJKy IPYHTOB (110 BBICOTE HACHINU WIHM LIMPUHE
MOBEPXY);

IIpelyCMaTpHUBaTh YIIOJIOKEHUE OTKOCOB HMIIM YCTPOUCTBO O€pM, Ha3HAYaEeMBbIX 110 PacyeTy;

IIPOEKTHUPOBATH 3ALUTHBIE CIIOU IO/l OCHOBHOH IIJIOIIA/IKOMH.

[IpoekTrpoBaTh BEPXHIOI YaCTh HACHITM Ha BHICOTY 1 M M3 TaJOro rpyHTa C OTCHINKOH 3TOro CIIOs
B TEIUIOE BpPeMs rojia U YIJIOTHEHHEM [0 YCTAHOBJICHHBIX HOpPM (cM. 1. 4.12), a npu HE0OOXOIUMOCTH
YKJIaJIKH IYTH B 3UMHEE BpeMsl — BEPXHIOIO YacTh HACHINM TOJIIMHOW HE MeHee | M BO3BOIUTH U3
JIPEHUPYIOLIUX IPYHTOB.

15.6 [l Hacklnel, BO3BOIUMBIX B 3MMHEE BPEMsl, B IIPOEKTE MPOU3BOJICTBA PadOT 3amac Ha OCaKy
HE0oOXOMMO IIPeayCMaTpUBaTh B pa3mepe:

5—6 % — 1pH MIMHUCTBIX TPYHTAX;

4—5 % — npu neckax, KpynmHOOOJIOMOYHBIX TPYHTAaX C MECYaHBIM U TNIMHUCTHIM 3aIOJIHUTENIEM U
JIETKOBBIBETPUBAIOIIUXCSL.

Kpome Toro, NONOMHHUTENBHO CIEIyeT YYUTBIBATh OCAJKy OCHOBAHWI, BBI3BIBAEMYIO ITy4EHHEM
MOBEPXHOCTHOT'O CJIOSI TPYHTOB OCHOBAHMSI.

15.7 Ina Haceineil, BO3BOJMMBIX B 3UMHEE BpeMs, PEKOMEHIYETCs IMpeaycMaTpUBaTh Kapbepsl
(BBIEMKH), TOJIILIHA MEP3JIOro CJI0Sl B KOTOPBIX HE NpeBbliaer 1/3 ob1weid BHICOTHI 320051, C TEM 4TOObI
COZICpKAHKME TBEPAOMEP3IOro rpyHTa B Haceimd He mpeBbimano 30 % obmero od0bema TpPyHTA,
YKJIaJIbIBAEMOr'0 B HAChINb. TBEpPIOMEp3IIbIA IPYHT B HACHINU JODKEH pa3MelaThCsi paBHOMEPHO 0e3
KOHLEHTPAIMU MEP3JIbIX KOMBbEB B OTKOCHOH 4aCTH.

Pa3pbixiieHne Mep3ioro rpyHra JIOKHO oOecrieyuBaTh MOJydeHHe KOMBEB C pa3MepaMu He Ooiee
0,2 m.

15.8 B HeoOXomuMbIX ciy4asx cClenyeT IpeAycMaTpUBaTh CIELHUAIbHBIE MEPONPUITUS I10
CHW)KEHHMIO TJYyOMHBI IpOMEp3aHusi B Kapbepax M BbIEeMKax (IpEIBapUTEIbHOE pPBIXJICHUE
MOBEPXHOCTHOTO CJIOSl TPYHTa 0 €ro MpoMEep3aHHMsi, IMOKPBITHE IMOBEPXHOCTH TEIUIOM3OJISLMOHHBIMU
MaTepHaIaMu H JIp.).

15.9 Hacpinu Ha 3aTOMUIsIeMbIX TOMMaXx JOJDKHBI ObITh OTCBHINAHBI K HAYAJTy ITOJIOBOABS 10 OTMETKH,
He MeHee 4eM Ha 0,5 M mpeBblIaOLIel ypOBEHb OXKHUAAEMOTrO FOPU30HTA BBICOKMX BOJ C Y4ETOM
BBICOTHl HaKaTa BOJHBI Ha OTKOC. IIpy 3TOM HOIDKHBI OBITH TaKXKe BBINOIHEHBI IPEIyCMOTPEHHbIE
MPOEKTOM YKPEIJICHHs OTKOCOB.

16 PE3EPBbBI, KABAJIBEPBI, BAHKETbI

PesepBbl

16.1 PesepBbl, pa3MeliaeMble BOIb HACHINEH, ClIEyeT IPOEKTUPOBATh B CIIy4asX HEMPUTOIHOCTH
WIN HEXBAaTKU JUISl OTCBHINKM HACBIEW TIPyHTa M3 CMEXHBIX BBIEMOK M TEXHHUKO-3KOHOMHYECKOH
HeLeslecoo0pa3HOCTH MCIOJIb30BAHUSI BBIEMOK-KapbepOB WJIM TPAHCIIOPTUPOBAHUS TPYHTA M3 JPYTUX
KapbepoB.

16.2 He nomyckaercs pa3MeliaThb pe3epBbl B Ipejenax pas3ienbHBIX IYHKTOB C ITyT€BBIM
pa3BUTHEM, HACEJICHHBIX ITYHKTOB, B MECTaX pAcCIOJOXEHHsS MYTEBBIX 3JaHUH M Iepee3ioB, Ha
yd4acTKax pa3BUTUS KapcTa, a Takke, Kak MpaBwWiIo, Ha moiMax pek. CMeXHble Yy4acTKH pPe3epBOB B
npezienax OTAENbHBIX 3/IaHUH U IIepee3 OB CIeIyeT COSAUHATh KaHaBaMH, JIOTKAMHU WU TpyOaMu.

16.3 Pacnonoxenue pe3epBoB OTHOCUTEIHHO NPOSKTUPYEMOM HACHIIIH ClIe/lyeT Ha3Ha4aTh COIJIACHO
tabauue 16.1 ¢ ydeToM NonepeyHoro ykjoHa Ha MECTHOCTH. PaccrosHue MEeXIy BHELIHEH OpoBKOit
pe3epBa u rpaHuUIel MOJI0Ckl OTBOJIA JIOJKHO OBITH HE MeHee 1 M.

16.4 Mexny momomBoi OTKOCAa HAChIIM M OpOBKOW pe3epBa HEOOXOAMMO OCTaBIATH Oepmy
LIMPUHOM He MeHee 3 M. Y Hachllel BHICOTOH 10 2 M Ha CyXOM OCHOBaHMH LIMPHHY OepM pa3pelniaercs
yYMEHbBINIATh 10 1 M.

Co cTopoHb! Oymymiero BToporo mytH sxenes3nsix jgopor I—III kateropuii mmpuny Gepm criemyer
Ha3Ha4ath paBHOU 8,0 M.

Tabnuma 16.1

[Tonepeunstit ykion Pacnonoxenue pesepBoB
MECTHOCTH




OINTUMAJIBHOC JIOITYCTUMOE

[onoxe 1:10 C AByX CTOpOH C oIHOIi CTOPOHBI
Or 1:10 oo 1:5 C HaropHo# | C IByX CTOpOH
CTOPOHBI
Kpyue 1:5 Pezepsrl He|C HaropHou CTOPOHBI o

MPOSKTHPOBATh  |OTACIBHBIM PEILICHUSIM C PACUuETOM
o0Ieil ycroH4MBOCTH KOCOropa H
HACBITH TIOCNIE YCTPOKCTBA pe3epBa

Bepmam ¢ HaropHoi CTOpOHBI HEOOXOOMMO NpHAaBarh nonepeunslid ykioH or 0,02 mo 0,04 B
CTOpPOHY pe3epBa 3a CUET CPE3KH WJIM MPHUCHIIKYU rPpyHTa (CM. pUCYHOK 7.3).

16.5 Pe3epBbl HEOOX0AUMO, KaK MPABUJIO, BKIIOYATh B OOLIYIO CHCTEMY BOJOOTBOJIHBIX YCTPOICTB,
OrpaXJarolMX 3eMJITHOE IIOJIOTHO OT BO3JEHCTBHS ITOBEPXHOCTHOM BOABI, M IIpeIyCMaTpUBATh
OT/ICNIbHBIE BBIIYCKH BOJbI M3 PE3EPBOB B IOHIKEHHBIE MECTa NPHJIErarolleil MECTHOCTH COIJIACHO
TpeboBaHusAM pa3zaena 17.

16.6 3amkHyThIE pe3epBbl 0€3 BOJOOTBOIOB JOIYCKAeTCsl IPUMEHSATh Ha YdacTKaXx ¢
JIPSHUPYIOLIMMH TPYHTAaMU B paifoHaX ¢ 3aCylUTHBBIM KIMMATOM (MCKITIOUYasl paifOHbI MPOCATOYHBIX
I'PYHTOB) U B pallOHaX PAaCIOJIOXKEHUs IOJBIKHBIX IECKOB. B MOJBIKHBIX HECKaX pe3epBbl ClEayeT
MPOEKTUPOBATh MNPEHMYIIECTBEHHO Y3KHUMH W TIyOOKMMH, HX PEKOMEHAyeTcs pa3Melarb c
MOJIBETPEHHON CTOPOHBI.

dopma 1 pacIoNoKeHUe pe3epBOB HE JOJDKHBI YXYALIATh YCIOBHS MECKONEPEHOCa.

16.7 JlHy pe3epBOB, BXOAANIMX B OOIIYI0 CHCTEMY BOJIOOTBOIHBIX YCTPOWCTB, HEOOXOIMMO
NpUIaBaTh MONEPEYHbIH U MPOJNOIbHBIN yKiIoHbI. [Tonepeunsiid ykioH noymxeH Obith He Menee 0,02, a
npononbHblii — He Menee 0,002. /THo pesepBa mnpu ero mmpune 1o 10 M crieayer mpoeKTHpOBaTh
OJTHOCKATHBIM C IIONEPEYHbIM YKIOHOM OT 3E€MJIIHOTO IIOJOTHA, a NIpu mwmpuHe Oonmee 10m —
JIBYCKAaTHBIM, C YKIIOHOM OT KpaeB pe3epBa K €ro cepe/iuHe.

HauGonpmmuit mpononbHblid YKIOH pe3epBa C HU30BOW CTOPOHBI HACHINM HE JOJDKEH IMPEBBILATH
0,008, a misa nerkopasmbiBaeMbix TpyHTOB — (,005. YKIIOH &Ha pe3epBOB C HAaropHOW CTOPOHBI
HACBINEH CcleAyeT Ha3HA4aTh MO PacyeTy B 3aBHCHMOCTH OT BHJA IPYHTa, KOJMYECTBA M CKOPOCTH
TEUEHHUS BOJBI.

B ciryqasix xorna mo ycioBusM peibeda MECTHOCTH NPOJIOJIBHBIM YKJIIOH JHA pe3epBa MOoIydaercs
Kpyde JOIyCKaeMOro MO pa3MbIBAEMOCTH TPYHTa, PE3EpBbI CIIEAyeT NPOEKTUPOBATH OTIEIbHBIMU
y4acTKaMHM C HauOOJBIIMM JOIMYCTHMBIM YKJIOHOM JHa. Mexay COCeIHHMMH ydacTKaMH pe3epBa
HEOOXOMMO OCTaBJISATH MOJIOCH HEHAPYIIEHHOIO IPYHTa IIMPUHOM HE MeHee 3 M U IpelyCMaTpUBaTh B
HHUX YCTPOHCTBO YKPEIUICHHBIX KaHaB C IepenajgaMu BeIcoToi 10 0,5 M.

16.8 Pa3mepsl pe3epBOB ciieayeT ONMpENeNiTh MCXOIs M3 oObeMa IOTPEOHOro IpyHTa M YKJIOHA,
HEOOXOOMMOro ajsi OOEeCleYeHUs] CTOKa, C YYETOM I1apamMeTpoB HPUMEHSEMbIX JUIS COOpPY)KEHHS
HACBINEH MAIIMH U MEXaHU3MOB U YCIIOBHH OXpaHbl OKPYKaIOIIEH Cpebl.

[Ipy HEBO3MOXHOCTH HJIM HEILEIeCOO0O0pPa3HOCTH YBEIMYEHHs IIyOWHBI pe3epBa, UCIOIb3YeMOro B
Ka4yecTBe BOJOOTBO/A, JJISl IPOIyCKa BOABI CJIEAYET IPOEKTUPOBATH BOJOOTBOJHYIO KaHaBy C
pa3MelleHUeM ee B IOHKEHHOW 4acTu pe3epBa.

OTKOCHI pe3epBoB cieyeT NpoeKTupoBath He Kpyde 1:1,5. Ilepexozasl OT OHOM IIMPHHBI pe3epBa K
JIPYroii clietyeT Ha3Ha4yaTh 3a CUeT OTKIIOHEHHUS MOJIEBOrO OTKOCA MOJ YoM OKoio 15°.

16.9 Ha noiiMmax pek 3akiaaka pe3epBOB, KaK INPaBMWIO, HE JOMYCKaeTcs. B MCKIIOYUTENbHBIX
ClTy4asix yCTPOHCTBO PE3€PBOB IIPOM3BOAUTCS 110 HHAUBUIYAILHOMY IIPOEKTY, IPUYEM:

pacrooKeHne pe3epBOB HEOOXOMMO YBS3BIBATh C PETYSIIMOHHBIMU COOPYKCHHIMU;

paccTosiHUE MEX/1y HWKHHM KOHIIOM pe3epBa U ype3oM MEXEHHBIX BOJ| JIOJDKHO ObITh He MeHee 10
M;

OTMETKY JIHa PE3EPBOB ClIe/IyeT Ha3HAYaTh BHILIE YPOBHS MEKEHHBIX BOJI;

JUTSL BBIITYCKa BOJIBI M3 pe3epBa HEOOXOAMMO NpeIycCMaTpUBaTh YCTPOHCTBO KaHABHI,

OGepMbI MEXTy IOJIOIIBOW HACBIITK U OPOBKOI pe3epBa cieyeT Ha3Ha4yaTh HE MeHee 4 M.

Co CTOpPOHBI HACHINK B Pe3epBax CIIEyeT OCTaBIISATH BHICTYIBI B BUJIE TPABEPC U YKPEIUISATH OTKOC,
€CJIM IIPY TIaBOJIKE BO3MOKHO TEUEHHE BOJIbI B/IOJIb pe3epBa.

16.10 CocpenoTroueHHbIE pe3epBbl — TIPYHTOBBIE Kapbephl, pacrojiaraeMble B YHAJIEHHH OT
HACBINK, CJEIyeT IPOEKTUPOBaTh C COOMIOJEHHEM TpeOOBaHMN 10 MaKCHMMAJIbHO BO3MOXKHOMY
COXPaHEHMIO OKpYKAlOIlei cpeapl, B COOTBETCTBMM C YKa3aHMsAMH pasiena 22. Heobxomumo
IpelyCMaTpyUBaTh IUIAHUPOBKY OTKOCOB I1OCIIE€ BBIPAOOTKHM Kapbepa ¢ y4eTOM HOCIeIyIoLIel MOocaaKu



JICPEBLEB, UCIIOJIB30BaHUA KapbE€pa 1o BOAOEM WJIN IJId APYTrUxX HapOZ[HOXOZiSII‘;ICTBeHHI)IX ueneﬁ.

Pa3M€pLI u I(OH(bI/IpraI_II/ISI Kapb€poOB Ha3HAYAKOTCA C YUETOM l'IOTp€6HOCTI/I B I'PYHTE, €0 COCTOAHUSA
U B COOTBCTCTBUHU C Tp€6OBaHI/ISIMI/I TCXHUKHU 6€3OHaCHOCTI/I, a TaKXK€ C YUCTOM HX MNOCICAYIOUIETrO
HUCIIOJIb30BaHUA A1 XO03SIMCTBEHHBIX ueneﬁ.

Kasanbepsl

16.11 Kapanmbepsl HEOOXOIMMO MpEAyCMATPUBAaTh B CIydasX HEMPHUIOIHOCTH WIM TEXHHUKO-
SKOHOMHYECKON HeleJeco00pa3HOCTH UCIONb30BAHUS IPYHTa U3 BBIEMKH JUIS HACBINEH, a TakKe MpH
OTCYTCTBHMHM B HENOCPEICTBEHHOW OJIM30CTH OT BBIEMKH IOHM)KEHHBIX MECT peiibepa, KOTopble MOTYT
OBITh WCIIOJIB30BAHBI ISl pa3MEIEHUs] HEMPUIOAHOIO WM M3JUIIHEro rpyHTa. [Ipu npoektupoBannu
KaBaJbepoB CJENyeT YYUTHIBaTh TaKKe HEOOXOAMMOCTH COOJIONEHUS TPeOOBAaHMH MO MAKCHMaJbHO
BO3MO)KHOMY COXPaHEHHMIO OKpYXAaloLlell cpeibl B COOTBETCTBHM C YKa3aHUSIMM pasfiena 22,
MpeyCMaTpUBaTh CPE3KY PACTHTEIILHOIO CJIOS C IUIOLIAJH, 3aHUMAaeMOI KaBaJlbepoM.

PasMmernienue rpyHTa B KaBaibepax He JOIYCKAeTCs:

Ha TEPPUTOPUU CTAHIHMOHHBIX IUIOMIA/IOK, HACEICHHBIX TYHKTOB U MPOMBIIIEHHBIX TPEIIPHITHIA;

B MECTax, I/Ie KaBaJIbepbl MOTYT CIIOCOOCTBOBATH CHEXKHBIM HJIM MECYaHBIM 3aHOCAM IYTH, B TOM
YHCIIE B/IOJIIb MEJKUX BBIEMOK;

C HaropHO# CTOPOHBI MOJTYBBIEMOK;

B TeX CIydasx, KOrja Harpy3ka OoT KaBajbepa MOXET BbI3BaTh HapylIeHHE OOLIel yCTOWYMBOCTH
OTKOCOB BBIEMKH.

16.12 KaBanbepbl cieayeT NMPOEKTUPOBAaTh B COOTBETCTBMU C pUCYHKOM 16.1 u pasmemiarb B
3aBHCHMOCTH OT IIONEPEYHOro yKJIOHa MecTHOcTH (Tabnuna 16.2), ¢ y4eToM yCIOBUH 3aHOCHMOCTH
CHEroM WJIM IIECKOM, a TaK)Ke CBOMCTB U COCTOSIHUS I'pyHTa IPOpPE3aeMOil BBIEMKH U IOJICHKAILETO
YKJIaJIKe B KaBaJbep.

Tabmnuma 16.2

[Tonepeunsiit yKiIoH Pacnonoxxenue kaBajibepoB
ONTUMAJIBLHOE JIOITYCTHMOE
[onoxe 1:5 C AByX CTOpOH C 0JHOM CTOPOHBI
Or 1:5 no 1:3 C HU30BOM CTOPOHBI C BEPXOBOI CTOPOHBI c
MPOBEPKOil  pacdyeToM  oOmei
YCTOHYHUBOCTHU COOPYNKCHUS

Kpyue 1:3 Heobxonumo ycraHaBIMBaTh C y4eTOM MECTHBIX YCIOBUH U ¢
MPOBEPKOi pacyeToM 0o01Ieil YCTOHYMBOCTH COOPYKEHHUS

16.13 Pa3zmeps! kaBambepoB (MX BBICOTA M LIMPHHA ITOHHU3Y) OMPEAEINIAIOT B 3aBUCUMOCTH OT 00beMa
OTCHINIAEMOr0 B HHUX TPYHTa, IapaMeTpoB NPUMEHSEMbIX MAIIUH M MEXaHH3MOB, YCIIOBHIl OXpaHBbI
OKpYXXalollei cpenbl M (PU3MKO-MEXaHWYECKMX XapaKTepPUCTHK OTChimaeMoro rpyHTa. OTKOCHI
KaBaJbepoB CJEIyeT MPOCKTUPOBATh C 3ajlokeHHeM He Kpyde 1:1,5; BepXy KaBajbepoB NpHIAIOT
nonepe4Hbiid ykioH He Menee 0,02 B 10JIeBYIO CTOPOHY.

KaBanbepbl ¢ HU30BOH CTOPOHBI BBIEMKHU JIOJDKHBI MMETh Pa3phbIBbI LIMPUHON HE MeHee 3 M uepes
kaxasle 50 M U B NOHWXKEHHBIX MecTax. [lomanke Mexy OpOBKOH BBIEMKH M OTKOCOM KaBajbepa
MPUAAETCS YKIIOH B CTOPOHY Pa3pbIBOB.

16.14 PacctosiHMe OT NHOAOUIBBI KaBajbepa O OpPOBKM OTKOCA HMPOEKTHPYEMOH BBIEMKH, a Ha
y4acTKax yCTpOMCTBa B OJDKailIel MepcreKkTHBE BTOPOro IMyTH — 10 OpPOBKM OTKOCA BBIEMKH JUIS
Oyaylero myTH JODKHO ObITh He MeHee 5 M. Ha ydacTkax C IJIMHMCTBIMH NeEpeyBIa)KHEHHBIMH
IPYHTaMH, B TOM 4YHCJI€ IPH HAJIWYUM BEPXOBOJKH, 3TO pACCTOSHHUE JIOJDKHO OBITh HE MEHee
(5+H)=10M, rne H— BbIcoTa OTKOCA MPOSKTUPYEMOMH BBIEMKH.

16.15 B mpenenax mHONYBBIEMOK, a TaKXe pa3/eNbHBIX IMYHKTOB, Pa3MEIICHHBIX Ha KPYTBIX
KOCOropax, JIMIIHWHA WJIM HENPUTOJHBINA JUIsl HACKINEH IPYHT CliefyeT pa3MellaTh ¢ HU30BOH CTOPOHBI
MOJIOTHA, TIPUYEM BEPX OTCHINKHM HEOOXOIUMO MPOEKTHPOBATh HWXKE OPOBKM 3EMJITHOTO IOJIOTHA HE
menee yeM Ha 0,5 M, ¢ nonepeunsiM ykioHOM 0,02— 0,04 oT moyoTHa ¢ HMPOBEPKOW YCTOWYHMBOCTH
MyTH.

16.16 B paiionax moJBHKHBIX IIECKOB Ha CHJILHO 3aHOCUMBIX Y4acCTKaxX KaBajbepbl HE YCTPAaUBAIOT;

JIMLITHAN TPYHT M3 BBIEMOK CJEAYeT pa3MellaTh CI0eM TOJIIMHOW 10 1 M 3a mpeaenamu OTKoca ¢
MOIBETPEHHOM CTOPOHBI M HEMEIJICHHO YKPEIUIATh €ro IOBEpXHOCTh. B mpezienax Mano3aHOCHMBIX



Y4aCTKOB KaBaJIbephbl CIIeyeT IMPOSKTHPOBATh corjiacHo TpeboBaHusM mm. 16.11—16.15 nacrosero
pa3zena, pacrojaras UX ¢ HOJBETPEHHOH CTOPOHBI.

16.17 Ecium B pa3zgene mpoekra oxpaHbl okpyxatomeil cpensl (OOC) ycTpoiiCTBO KaBaJbepoB HE
MPEyCMOTPEHO, KaK 3aIIMTHOE MEPOIPUATHE HEOOXOAMMO MPOU3BOAUTH OTCHINKY TPYHTOB CIOSIMH JI0
1 M ¥ IUIaHUPOBKY Kaxxaoro cinos Oymbno3epom. [locie 3aBeplieHHs OTCHIIKM MOBEPXHOCTD
KaBaJbEpOB CIEyeT YKPEIUIATh [I0CEBOM MHOTI'OJISTHUX TPAB.
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1 — HaropHasi kKaHaBa; 2 — KaBajbep; 3 — 3a0aHKeTHas KaHaBa; 4 — OaHKET; 5 — OTKOC BBIEMKH
Pucynox 16.1 — Cxema pa3menieHusi 0aHKETOB, KaBaIbepPOB, 3a0aHKETHBIX U HATOPHBIX KaHAB



BankeTs!

16.18 bankersl 1 3a0aHKeTHbIE KaHaBBl HEOOXOMMBI JUIsl OTBOJA TOBEPXHOCTHOM BOJBI C ILIOLIA N
MEX/y HarOpHbIM OTKOCOM BBIEMKH U ITOJIOIIBOW KaBaJibepa M 3alUThl OTKOCOB BHIEMOK OT Pa3MbIBa.

Bankerbl u 3a0aHKETHbIE KaHABBI CIEIyeT NMPOSKTUPOBATH TPEYrOJIbHOW (POPMBI B COOTBETCTBUU C
pucyHkoM-16.1. OHu 00pa3yroTcs myTeM IUIaHUPOBAHUS IOBEPXHOCTH IOJIOCH MEX 1y OPOBKOW OTKOCA
BBIEMKHU M IOJIOLIBOIl KaBajbepa ¢ MpoAoibHBIM YKiIOHOM He MeHee 0,005 u mornepeyHbIM YKIOHOM B
cropoHy kaBainbepa 0,02—0,04. [Ipy HaIM4YMKM MECTHBIX MOHIKEHUH HEOOXOIUMO IpeaycMaTpUBaTh
OpraHM30BaHHBIN BBIYCK BOJbI U3 3a0aHKETHOH KaHaBbI 110 OTKOCY B KIOBET.

B mpenenax monorux KocoropoB, a TaKkXKe Y HErIyOOKHMX BBIEMOK, KOIJla YCTPOMCTBO OaHKETOB W
3a0aHKETHbIX KaHaB HeLelecooOpa3Ho, MPOEKTOM HEOOXOAMMO NpeaycMaTpUBaTh IJIAHUPOBKY
MOBEPXHOCTH KOCOropa Ha II0JIOCE LIMPUHON OKono 3 M, mpuierarmomeid K OpoBKe BBIEMKH, C
NPUaHUEM IOBEPXHOCTH IIONEPEYHOro ykioHa K BbleMke He MeHee 0,02 u yKperuieHHe ee IoceBOM
Tpas.

16.19 bankerbl ¢ 3a0aHKETHHIMM KaHABaMH HE CIlIIyeT NMPOEKTHPOBATh Ha KOCOropax KpYTHU3HOM
1:5 1 Gonee, a TakKe y BBIEMOK B JIECCOBBIX M CKaJIbHBIX TPYHTAX.

Bo10oTBO/IHBIE YCTPOHCTBA B 3THX CIIydasiXx HEOOXOIUMO NMPOEKTUPOBATH UHIMBUAYAIBHO C YUETOM
MECTHBIX YCJIOBHH.

17 YCTPOMCTBA JJ151 OTBOJIA IOBEPXHOCTHBIX U TPYHTOBBIX BO/I

OO01mue nos10:KeHUs

17.1 B npenenax meperoHOB M pa3/ieNbHBIX IMYHKTOB CJIEIYeT MPOCKTUPOBATH YCTPOMCTBA IS
OTBOJIa OT 3EMJISTHOI'O MOJIOTHA IOBEPXHOCTHBIX BOJ M (B HEOOXOOMMBIX CIIydasx) Ul HOHIWKEHHS
YPOBHS IPYHTOBBIX BOJI. [IpH cooTBeTCTBYIOLIEM 0OOCHOBAHMH BOJOOTBOABI MOTYT HE YCTPauBaThCs Ha
y4acTKax paclpocTpaHEHUs MECKOB B paiioHaX C 3aCyLUIMBBIM KIIUMATOM.

17.2 OTBOJ MOBEPXHOCTHBIX BOJ CIEIyeT NPeyCMaTPHUBATh:

OT HachlNel — KaHaBaMu (TIPOIOIBHBIMHU U IIONEPEYHBIMU BOJOOTBOIHBIMH, OCYIIMTEIIbHBIMU) HIH
pe3epBamy;

OT OTKOCOB BBIEMOK M HOJIyBBIEMOK —KaHaBaMU (HarOpHbIMU M 3a0aHKETHBIMH);

OT OCHOBHOH IUIOIIAJKH 3€MJISHOTO ITOJIOTHA B BBHIEMKAX M MOJNyBbIEMKaX M C OTKOCOB BBIEMOK —
KIOBETaMH, JIOTKAaMH, KIOBET-TPAHLICSMH M TpaHIIESMM, KIOBETAMHM W JIOTKAMH B KOMOHMHAIMU C
JIpEHaKaMH MEJIKOTO 3aJI0KEHHSL.

[ToBepxHOCTHBIE BOJBI HEOOXOIMMO OTBOJHUTH K OJIIDKAHIIEMy BOJOIPOITYCKHOMY COOPY>KEHHIO HIH
B CTOPOHY OT 3€MJISTHOT'O HOJIOTHA B ITOHMKEHHBIE MeCTa pesibeda.

C HaropHo# CTOPOHBI MOJIOTHA JTOJKEH OBITh NMPEAYCMOTPEH CIUIOLUIHON MPOAOIBHBIA BOIOOTBOJ OT
KaXJIOTO IepeceKaeMoro JI0poro Bojopaszelia JI0 BOJIOIMPOITYCKHOTO COOPYXKEHHsI MM O MecTa, OT
KOTOPOro BO3MOKEH IMOIEPEYHbIH OTBOJ BOJbI B CTOPOHY OT 3€MJISTHOT'O ITOJIOTHA.

CompspkeHusi BOJOOTBOA C PYCIOM BOJOTOKOB CIIEAyeT HPOEKTHPOBATh C BBIIOJHEHHUEM
clefyomux TpeOOBaHUH: B MeCTe COIpSDKEHHs KaHaBy HANpaBJIATh MO TEUYEHHIO BOZOTOKA (yroi
MEXY OCSMH y KaHaBbl M BOJIOTOKa Ha3Ha4aTh He Oonee 45°);

HM3MEHEHHs HalpaBJICHUs! KAaHAB IIPOEKTHPOBATD IIABHBIMU 10 KPUBOH paanycoM He MeHee 10M.

17.3 TonepeuyHoe ceueHue BOJAOOTBOIHBIX YCTPOUCTB CIIEAyeT Ha3HAa4yaTh MO PacyeTHBIM PacxolaM
BOJIbl, YCTAHABJIMBAEMbIM C BEPOSATHOCTBIO IIPEBBILICHHS 10 HOpMaM, YKa3aHHbIM B Tabmuue 17.1.

BpoBka BOMOOTBOJOB JOJKHA BO3BBIIIATHCS HAJl YPOBHEM BOJIBI, COOTBETCTBYIOLIMM PAaCXOAY
YKa3aHHOM BEPOATHOCTH IPEBbILIEHN, He MeHee YyeM Ha 0,2 M.

Tabnuma 17.1

BeposaTHOCTh NpeBbIlIeHNs pACYETHBIX pacXoaoB, %, AJis
Kareropus nunnit KIOBETOB, HATOPHBIX MIPOONBHBIX (y HAChIIEH) U
KaHaB ¥ BOJIOCOPOCOB | monepeyHbIX BOJOOTBOIHBIX KAHAB

CKOpOCTHBIE,
ocoborpy3o-
HaTPSKEHHBIC
I—II 1 4
111 3 7

v 5 10




17.4 HauGonbiuii MpoJI0JIbHBIA YKIIOH BOJOOTBOIHBIX YCTPOMCTB CIEAyeT Ha3HaYaTh MO Pacuyery B
3aBUCHMOCTH OT pAacxojia BOJbI, BUAA TPyHTa, THIA YKPEIUICHHS OTKOCOB W JHAa KAaHABBI M
JIOMTYCKaeMBIX CKOPOCTEH TedeHHsl M0 pa3MbIBY. ECITU yCTaHOBIIGHHBIN MO PacyeTy YKIOH BOJOOTBOJIA
MEHBIIIE €CTECTBEHHOTO YKJIOHA MECTHOCTH, TO HEOOXOMMO MPETyCMaTPUBATh YCTPOUCTBO MEPEaJioB,
a mpu OOJNBIINX pacxojax — OBICTPOTOKOB, U BOAOOOMHBIX KOJIOMIEB. Bce BOJOOTBOMHBIE YCTPOUCTBA
Ha y4aCTKaX CO CIIOKHBIMH WH)KEHEPHO-TE€OJIOrMYECKUMU YCIOBHSAMHU MPOCKTUPYIOTCS. MHIUBUTYaIbHO.

17.5 Ha HeBbIcOKHMX BOIOpa3jeiiaX JIBYX CMEKHBIX 0acCEHHOB, HA IMOJIOCE JUTMHOW HE MEHee 5 M,
YCTPOMCTBO PE3epBOB M KaHAB HE JIOMYCKAETCS, €CIIM BBIMYCK BOJBI OYJET OCYIIECTBIICH B pa3HbIC
BOJIOTIPONYCKHBIC COOPYXCHHS. B HEOOXOAMMBIX CiIydasX Ha TaKUX BOJAOpa3lenax CleayeT
MpeayCMaTPUBaTh YCTPOWUCTBO Ppa3NEIUTSILHON JaMObl IIUPUHON TMOBEpXy HE MeHee 3 M C
3aJI0KEHHEM OTKOCOB He Kpyde 1:2, ¢ BO3BBIINICHHEM e€¢ BepXa HaJl pacueTHbIM YPOBHEM BOJbI HE
menee 0,25 M.

B oTaenpHBIX choydasx NpU TEXHUKO-DKOHOMHYECKOM OOOCHOBAHHMH JOMYCKAETCS MPOITYCK
pacxoioB BOJKI ¢ IBYX OacceifHOB U 0ojiee B OJTHO UCKYCCTBEHHOE COOPYKCHHUE.

17.6 BomooTBoaHBIE YCTPOWCTBA pa3MENIAOTCA B IOJOCE OTBONA TaK, YTOOBI PACCTOSHUE OT
HapY>KHOH OpPOBKHM OTKOCa BOJOOTBOJHOTO YCTPOMCTBA JIO TPAHUIIBI TIOJIOCH OTBOJA OBLIO HE MeHee 1
M.

17.7 BonooTBoIHBIE YCTPOMCTBA B MECTaX BBIXOJA MX Ha CKJIOHBI BOJIOTOKOB, OBPAaroB M HU3UH
HEOOXOJIMMO OTBOJIUTH B CTOPOHY OT 3E€MJISIHOTO MOJIOTHA, MPEAyCMAaTpHUBAaTh UX YKPEIUICHUE WIH
pacimpeHe pycei ¢ COOTBETCTBYIOIIUM YIOJIOKEHUEM OTKOCOB, B HEOOXOIUMBIX CIydasX MPUMEHSS
WH/IUBUYalIbHBIC PEIICHUS.

17.8 Tlpu sIBHO BBIPAKEHHOM IIOMEPEYHOM IO OTHOIICHHIO K 3EMJITHOMY IOJIOTHY YKIIOHE
mectHocTH (0,04 M Kpyde) BOJOOTBOMHBIC COOPYKEHHS CIIEAYET MPOSKTHPOBATH TOIBKO C BEPXOBOM
CTOpPOHBI.

BonoorBoaHbIC KAHABBI

17.9 TlpononbHble BOIOOTBOHBIE KaHABBI NPEIYCMATPUBAIOTCS C HATOPHOW CTOPOHBI y HAchINei
(J1r000H BBICOTHI) IIPU OTCYTCTBHHU pe3epBoB. Ha MecTHocTH ¢ monepeunbiM ykioHoM meHee 0,04 mpu
BbIcOTe Hachlned MeHee 2,0 M M Ha yJacTKax C NMEPEMEHHOW CTOPOHHOCTHIO IONEPEYHOro YKJIOHa, a
TaKke Ha OOJOTax BONOOTBOJHBIC KaHABbI CIIEAYeT NPOEKTUPOBATH C OOEUX CTOPOH 3EMIISIHOTO
TOJIOTHA.

17.10 T'myOGuHa nposoabHBIX BOJOOTBOAHBIX KaHAB U IIMPUHA HX IO JHY OMPEAENSIOTCS pacyeToM,
HO JIOJIKHBI OBITH He MeHee 0,6 M, a Ha 0010TaX COOTBETCTBEHHO He MeHee (0,8 M. 3ajoxeHne 0TKOCOB
KaHaB MpUHUMaeTcs He kpyde 1:1,5.

Ilpu mepeceyeHMM MECTHBIX TOHM)KEHMH JIONMyCKaeTcsi yMeHblIaTh riiyOuHy kaHaB 0o 0,2 M ¢
YCTPOICTBOM CO CTOPOHBI HACHIITM OEPMBbI IIMPHHON IIOBEPXY HE MEHee 3 M M BO3BBIILICHHEM €€ OPOBKH
HaJl pacyeTHBIM YpOBHEM BOjbI He MeHee 0,25 M M MONepeYHbIM YKJIOHOM BepXa OepMbl OT HACBIIH
pasubM 0,02—0,04.

17.11 I1pononbHbIi YKIOH BOJOOTBOAHBIX KaHaB okeH ObITh He Menee 0,003.

Ha Gomorax, peuHbIX moiMax ¥ B APYTHX CIydasX Majoro €CTECTBEHHOIO YKJIOHa MECTHOCTH
MPOJOJIEHBIN YKJIOH BOJIOOTBOJHBIX KaHaB jgomyckaercst ymenbmath 10 0,002, a B MCKIFOUUTENBHBIX
ciyqasx — no 0,001, ecnmu pacyeToM yCTaHOBJIEHO, YTO NPH 3alOJHEHUU KaHAB HA MOJHBINA Mpoduib
obecrieyrBaeTcsi CKOPOCTh TEUEHUsI, UCKITIOUAIOIIAs 3aMJIMBAHHUE.

17.12 PaccrosiHue MeXIy IOIOUIBOH OTKOCOB HACHIIEH M BHYTPEHHEW OpOBKOH IPOIOIBHBIX
BOJOOTBOJIHBIX KaHaB ClieyeT IPUHUMATh HE MeHee 3 M, a CO CTOPOHBI pa3MelleHus Oymyliero
BTOPOIO IyTH — HE MeHee § M.

[ToBepxHOCTH MeEXTy HACHIIBIO M KaHABOW NMPUAAETCS IMONEPEYHbIH YKIOH B CTOPOHY KaHaBbl OT
0,02 go 0,04.

17.13 TlonepeuHble KaHaBbl CEAyeT MPOEKTUPOBATH B PaBHMHHON MECTHOCTH B CydasX, KOrja
3aTpyJHEH CTOK BOJBI IO MPOJOJBHBIM BOJOOTBOAHBIM KaHaBaM WJIM TpeOyeTcs OTBOA BOIBI U3
MECTHBIX OHWKEHUH Y 3eMJISTHOTO TIOJIOTHA.

Haropnbie kaHaBBI

17.14 HaropHble KaHaBbl Y BBIEMOK YCTPauWBaIOTCS IPH MONEPEYHOM YKJIOHE MecTHOCTH Kpyue 0,04
JIMIIb C BEPXOBOH CTOPOHBI, a IPU MEHBIIEM YKJIOHE — C JIBYX CTOPOH.

17.15 lupuna nHa HArOpHBIX KaHAB M INIyOMHA MX JIOJDKHBI ONPENENATHCS PAcueTOM M OBITh HE
menee 0,6 M. 3ajoxeHHE OTKOCOB 3THUX KaHaB JOJDKHO ObiTh He kpywe 1:1,5. TpebGoaHnus,



NpeabsBIIIEMble K  TPOAOJIbHOMY YKJIOHY HAaropHbIX KaHaB, aHAJOIMYHBI TpeOOBaHHSM,
MPEIBSBISIEMBbIM K BOJIOOTBOJHBIM KaHaBaM (cM. 1. 17.10).

17.16 Ha mectHOcTM C OONBIIOW KPYTM3HOH CKIIOHA BJOJIb IyTH, /i€ NPU HPOSKTHPOBAHUU
MPUXOJUTCS MPEAyCMaTpUBaTh Mepenabl, ObICTPOTOKM U BOAOOOMHbIE KoioAups! (cM. 1. 17.4) B Buze
HCKITIOYEHHUSI J0IyCKAETCs TAKKe CTYMEHYaTOe pa3MelleH!e OT/AeIbHbIX YIaCTKOB HarOpHOH KaHaBbI HA
kocorope. Ilpu 5TOM Hayajgo ydyacTka KaHaBbl, PaclojaraéMoro HIDKE, ClelyeT pa3sMmellaTbh C
HEKOTOpPBIM IEPEKPHITHEM BBIXOAAa HA KOCOTOp BBILIEPACIONaraeMoro ydacTka KaHaBbl. Pasmep
MEPEKPBITHS U THUI YKPEIUIEHHUs CKJIOHA B MECTAaX BBIXOJA OTJEJbHBIX YYaCTKOB KaHaBbl HEOOXOIMMO
Ha3HayaTh C YYETOM MECTHBIX YCJIOBHM, pacX0JI0B U CKOPOCTH JBHIKEHUS BOJIBI.

17.17 MuHuMmanbHOE pacCTOSHUE MEXIy BHYTpeHHeH OpOBKOH HAaropHOW KaHaBbl M OpOBKOI
OTKOCa BBIEMKH JIOJDKHO OBITH HE MEHEE 5 M, a CO CTOPOHBI pa3MeIleHus Oy/IyIero BTOporo myTH — He
MeHee 9 M. PaccrosiHue Mexay NOIOLIBOI IOJIEBOr0 OTKOCA KaBaJlbepa U BHYTpEHHEH OpOBKOI OTKOCa
HaropHOW KaHaBbl MpPUHUMAeETcs B Ipeaenax oTr 1 70 5 M B 3aBUCHUMOCTH OT YCJIOBHMH
CHEro3aHOCUMOCTH U (DMIIBTPALIMOHHBIX CBOMCTB I'PYyHTA.

17.18 IIpu npoeKTHpPOBaHUHU CKAJIBHBIX BBIEMOK M IIONYBBIEMOK, MPOPE3AIOIINX KOCOTOphI Kpyde
1:3, HaropHble KaHaBbl HE YCTPAMBAIOTCS, HO KIOBETHI MIIM KIOBET-TPAHILEH MPOBEPSIOTCS HA MPOITYCK
MOCTYMAOLIEr0 CO CKJIIOHA PAaCYETHOr0 Pacxo/ia BOJBI.

Ha Gonee monorux CKJIOHaX JIOMYCKAETCS YCTPOHCTBO HArOPHBIX KaHaB C OTKOCAaMHU C HAaropHOM
cTopoHs! kpyde 1:1,5.

KroBeTsl 1 10TKH

17.19 KioBersl cnenyer pa3memiarbh ¢ 00€MX CTOPOH OCHOBHOHM IUIOLIAJKH 3€MJITHOTO ITOJIOTHA B
BbIeMKaX. Jlomyckaercst MpOeKTHPOBATh BEIEMKU 0€3 KIOBETOB:

— B JIPEHUPYIOLIMX TPYHTAX, a TAKXKE B IECKaX MEJIKUX, B paiioHaX ¢ 3aCYIUIMBBIM KIUMAaTOM, IJe
MPOUCXOMT TOJTHOE BIMTHIBAHHE M UCIIapEHHE aTMOC(EPHBIX 0CaJIKOB;

— B CJ1a0OBBIBETPUBAIOIIUXCS CKAJIBLHBIX IPYHTaX, IJe Ui cOopa U OTBOZAA MOBEPXHOCTHOM BOABI,
MOCTYNaoUield B BHIEMKY C OTKOCOB M OCHOBHOH IUIOIIAJIKH, @ TAaKKe JUIS OrpakAeHHs OayiacTHOM
MPU3MBI IPEAYCMOTPEHA BBIKIAJKA M3 KaMHS WM OETOHHBIX OOPAIOPHBIX OJIOKOB BJIOJIb OCHOBHOM
ILUTOINAJIKH MTOJIOTHA JKEeNe3HbIX Jopor (cM. pucyHok 10.9);

— B CKaJIbHBIX TPYHTAaX, IPH MPOEKTUPOBAHUHU BBIEMOK C TpaHuiesMu (cM. pucyHok 10.10).

17.20 KroBetsl, Kak IpaBWioO, ClEAyeT NMPOSKTUPOBAThH TpaleluenaaabHOl (OpMBI ¢ NIMPUHOH 1O
nay He meHee 0,40 M, riryouHoit — 0,6 M. KpyTu3Hy OTKOCOB KIOBETOB Clie/lyeT Ha3HA4aTh C IOJIEBOI
CTOpPOHBI, PaBHOH KPYTH3HE OTKOCOB BBIEMKH IIPH OTCYTCTBHM 3aKIOBETHBIX HOJIOK W 1:1,5 mpu ux
HaJIMYUH, @ CO CTOPOHBI Iyt — 1:1,5.

17.21 IlpononbHbIA yKIOH KIOBETOB CJEQYyeT NMPUHUMATh PaBHBIM YKIOHY NpoduibHON OpoBku. B
BBIEMKAX, PacIONaraloluxcs Ha TOPU3OHTANIBHBIX IUIOLIAJIKAaX U Ha ydacTkax ¢ ykioHoM meHee 0,002,
YKJIOH KioBeToB JoipkeH ObiTh He MeHee (0,002. B Takux cimydasx B TOYKax BOpopaszena IiIyOuHY
KIOBETOB paspelnaercss ymeHsinaTh 10 0,2 M Ipu COXpaHEHUH LIMPHUHBI KIOBETOB IO JIHY M LIMPHHBI
BBIEMKHU Ha YpOBHE OPOBKH 3€MJISTHOT'O IIOJIOTHA.

KroBeram mnpeATOHHENBHBIX BBIEMOK ciefyeT mnpuiaBath ykioH He meHee (0,002 B cropoHy OT
TOHHEJIS.

VYxazaHHble TpeOOBaHHS K NPOJOIBHOMY YKJIOHY JOJDKHBI BBIAEPKHUBATHCS M IPH MPOEKTUPOBAHUH
BOJIOOTBOZIOB B BUJI€ KIOBET-TPAHILEH U TpaHIIEH.

17.22 JloTku B BBIEMKaXx CJIEAyeT IPUMEHSTh B CIIy4asx:

— KOrja YBEJIMYEHHE CEYCHHUsS KIOBETOB IPHBOAUT K 3HAYUTEIBHOMY YBEJIMUYEHUIO O0beMa
3eMJISIHBIX pa0oT 10 YCTPOMCTBY BHIEMKH;

— HaJIM4Ms ciaObIX M BOJIOHACHIIIEHHBIX TPYHTOB, B KOTOPBIX YCTOHYMBOCTH OTKOCOB KIOBETOB HE
MOXeT ObITh oOecrieueHa;

— CKaJIbHBIX TPYHTOB B LEJISIX CHIKEHHUs 00beMa 3eMJISIHbIX padoT, MPU pa3MEelIeHHH TPacchl B
pezienax Kpyroro Kocoropa;

— CTECHEHHBIX YCJIOBHH, KOrJja HEBO3MOXHO YCTPOWCTBO YIJIYOJIGHHBIX KIOBETOB HWIIH
HOPMAaJIBHOTO UX CEYCHUSI.

17.23 Vcnionb30BaHHE KIOBETOB M JIOTKOB JJISl IPOITYCKa BOJBI U3 HATOPHBIX M 3a0aHKETHBIX KaHaB,
a TaKXKe U3 BOJOOTBOAHBIX KaHaB NPH OOBEJAWHEHHU HCKYCCTBEHHBIX BOJIONPOIYCKHBIX COOPYXKEHHM
JIOIYCKAEeTCsl B UCKITIOYUTENBHBIX CIydasX MPU COOTBETCTBYIOIEM OOOCHOBAaHUH.

IIpu »>TOM mpPOEKT BBIEMKH HEOOXOMMMO pa3pabaTbiBaTh C Y4E€TOM MECTHBIX YCIIOBHIA,
IpeycMaTpuBas:

— yriyOJeHue M yHIMpeHHE KIOBETOB JI0 CEYEHHs, JOCTATOYHOIO JJISl IMPOIycKa CyMMapHOIoO



pacueTHOro pacxoja BOJbl BEPOSITHOCTHIO MPEBBINICHUS, YCTaHABIMBAaeMOi Mo tabmume 17.1;

— ycTpoiicTBO OepM mmpuHON He MeHee 3,0 M MeXly KIOBETOM U OCHOBHOM ILITOMIAIKO;

— YKpeIUIeHHEe JIHA U OTKOCOB KIOBETOB B COOTBETCTBHU C PACUCTHBIMHU TIIYOHMHOW M CKOPOCTHIO
TEUCHUsI BOJBIL.

BonoorBoaHble ycTpoiicTBa B nmpe/e/iax pa3ieJibHbIX MyHKTOB

17.24 BonooTBOAHBIE YCTPOMCTBA HA Pa3leNbHBIX IMYHKTaX JIOJDKHBI 0OECIe4YMBaTh MOJHBIA U 110
BO3MO)KHOCTU OBICTPBIH OTBOJ BOZABI C IMOBEPXHOCTH 3EMJISIHOIO IMOJOTHA U OajIacTHOW NPHU3MBI, a
TaK)Xe OTBOJ IMPOU3BOJCTBEHHBIX BOJ OT JIENO, MAaCTEPCKHUX, T'MAPABINYECKHX KPAHOB, CHETOTasUIOK U
JIPYruX TPOM3BOJICTBEHHBIX 3JaHUH W coopyxkeHuil. [Ipm 3TOM 3arps3HeHHas BoAa OT
MPOU3BOJICTBEHHBIX 3/1aHUH JOJDKHA OBITh MPOITYIIEHA YepPe3 OUMCTHBIE COOPYKEHHS.

17.25 TlomepeuHblii OBEPXHOCTHBIH BOZOOTBOJ O0ECIIEUMBAETCS IOCPEICTBOM NPUAAHHS BEPXY
3EMJISHOT'O [IOJIOTHA MOIEPEYHOr0 YKJIOHA B CTOPOHY IPOOIBHOIO BOAOOTBOJA.

17.26 Jlns nponoibHOrO BOJOOTBOAA CJEAYeT IPOSKTHPOBATh KAaHABBI, JIOTKH WM JIPEHAXH,
pa3MmeliaeMble Ha MEXKAYINYTbAX M IO KpasM CTaHUMOHHOW IUIOmAaAKU. B Mecrax memexomHbIx
HEePEXOJ0B U INPU MEPECEUEHUU TEPPUTOpUil, HA KOTOPBIX MPELYCMOTPEHO XOXKJEHHE TEXHUUECKOIO
MepcoHaa, HeoOXOMMO MPOESKTHPOBATh 3aKPBITHIE KAHABBI, JIOTKH U BOJOMNPOIYCKHBIE TPYOBI.

17.27 1ns oTBOza BOABI U3 MPOJOJIBHBIX KAHAB U JIOTKOB B BOJOEMbI WJIM MOHMXXEHHbIE MECTa 3a
npezenbl  CTAaHIMOHHBIX IUIOLIAJIOK HEOOXOAMMO IpeAycCMaTpHBaTh BOJOCTOKU (KOJJIEKTOPHI) C
OYHCTHBIMU COOPY)KEHHSIMH, HPOSKTHPYSd HX, [0 BO3MOXKHOCTH, KOPOTKMMH C MajbIM YHCIIOM
nepecedeHuil xKene3HoJOPOXKHBIX ITyTel.

17.28 MuHuManbHble pa3Mepbl CEUEHUH M Jpyrue mapaMeTpbl BOJOOTBOAHBIX YCTPOHCTB M
BOJIOCTOKOB B IIpEZEIax pa3/esIbHbIX MYHKTOB HEOOX0AMMO MPUHUMATh COTJIACHO MOJIOKEeHUsIM 17.1—
17.24.

YcTpoiicTBa 1715 0TBOIAa TPYHTOBBIX BOJ

17.29 I'pynroBble BOABI, KOTOpbIE MOTYT HAapyHMIUTh INPOYHOCTH W YCTOWYMBOCTH 3EMIISIHOTO
IOJIOTHA, @ TaKXKe CTaOMIIBHOCTh OCHOBHOM IUIOIIAJIKH, JOJIKHBI OBITh OTBEAEHBI OT HEr0 JPEHaXXHBIMU
YCTpPOHCTBAMU.

Tumbel ycTpoHCTB JUIsi TOHIWKEHHs, IepexBaTa W OTBOJA TIPYHTOBBIX BOJA, HMX pa3Mepbl H
pacriojokeHue HeoO0XOAMMO IPOEKTUPOBATh HAa OCHOBE JIAHHBIX WH)KEHEPHO-T'€OJIOTHYECKOro U
THAPOTeOJIOrHYECKOro  oOceIoBaHus, T'MIPABIMYECKOro pacyera U TEXHHUKO-3KOHOMHYECKOro
CPaBHEHHUSI BO3MOXKHBIX BapHaHTOB B 3aBUCUMOCTH OT pacxoja, XapakTepa M IIIyOMHBI 3aJieraHus
IPYHTOBBIX BOJ, HAIUIACTOBaHMS M BHJIA T'PYHTOB, penbeda MECTHOCTH, PACIIOIOXKEHHUS M pPa3MepoB
3eMJISIHOT'O I10JIOTHA.

17.30 I[ToHmxeHue TOpU30HTA IPYHTOBBIX BOJ (TI€PEXBAT) MOXKET OCYLIECTBIIATHCS YIITyOJICHHBIMU
KaHaBaMH, JIOTKaMH, JPEHaKaMH, B TOM YHCIIE€ MEJIKOIO 3aJI0KEHHUSI.

17.31 [Ipenaxu menkoro 3ajoxeHus (riryouHoi mo 2,0—2,5 M) HCHONB3YIOTCS A YIydLIeHUS
YCIIOBUIl IpeHUpOBaHMS 0AJUIACTHOM MPHU3MBI U 3alIMTHOrO CJIOS HA IEPEroHax W CTAHIMSX, a TaKKe
cOopa M O0TBOZIA BOJBI M3 NMEPUOANYECKH JCHCTBYIOIINX BOJOHOCHBIX T'OPU30HTOB TUIIA BEPXOBOJKH B
OTKOCaX BBIEMOK MJIM UX IepexBaTa Ha INIyOnHe Ha KOCOropax.

17.32 B KOHCTPYKIHMSIX ApEHaXeHl HCIIOIBb3YIOTCS KepaMUYecKHe, acOecTOLEeMEHTHbIE, OETOHHBIE,
MOJIMMEPHbIE TPYObl U TpyOodmiIbTpHI [32].

Jng mpenoTBpalieHHs 3awieHUs TPYObl BO3MOXKHO M3TOTOBJEHHE Ha 3aBOJaX 3al[UTHO-
¢unbTpyromed 000JIOYKM M3 CHHTETMYECKOro HETKaHOro Martepuaia. IIpu ee oTcyTcTBHHM TPYObI
00epTHIBAIOT 3AIIUTHO-PUIBTPYIOLIMM MaTEPUAIOM Ha CTPOUIUIOIMIAIKE.

IIpu orcyrcTBuM 3amUTHO-QUIBTpPYIOMIEH O0OMOYKM BOKPYr TpPyO YCTpauBaercs JpeHaXKHbIH
GUIbTP W3 TMECKOB M MeJKoro meOHs. KpymHOCTh JpeHaKHOW 3achlIKh M €€ KOHCTPYKLHUS
OIpeeNnsitoTes pacueToM [32].

17.33 [dns 3aceinku GuiibTpa ¢ TpyOOH M IpeHa)KHOM TpaHIIeH MOTyT OBbITh MCIOJIB30BaHBI 11€0eHb
U necyaHo-rpaBuiiHble Oaiactabie Matepuansl (mo OCT 7394), kpynHble M cpelHeil KpYHMHOCTH
MIECKH, a TAKXKE YHCThIE MEJIKUE MECKU C coiepKaHueM yacTull pasmepoM Menee 0,1 mm ne 6onee 10 %
u uMmeroiue koapuuueHT Guibrpanuu He menee 1,0 M/cyT.

17.34 Vxnon npenaxa nomwkeH Obith He Menee 0,003. IIpu ucnonb30BaHMM MOIMMEPHBIX TPYO
MaJIoro JuaMerpa pekoMmenayercs yBenuueHue ykioHa 1o 0,005. Beixonpl ApeHa)KHBIX COOPYXKEHHH
MOAJIEXKAT 3aLIUTE OT NPOMEP3aHHUSI.

17.35 KoHcTpyKIms IpEeHaXXKHBIX COOPYKEHUH JOKHA 00eceurBaTh BO3MOXHOCTh IPOYUCTKH UX,



JUISL 4Eero CleAyeT IperycMaTpUBaTh CMOTPOBBIE KOJOIUBI (M3 KeNe300€TOHHBIX HIIM IOTMMEPHBIX
KoJIen).

[Ipu coopyxeHUM ApeHaXKei MENKOro 3ajJ0KEHHs C HCHOJIb30BAaHUEM IOJMMEPHBIX JPEHAKHBIX
TpyO HEOOXOIMMO yCTpauBaTh IMPOMBIBOYHBIE KOJOALBI U3 ModuMepHbIX kouen yepe3 5S0—100 m mo
JuInHe TpyOomnpoBoaa U B Mecrax Iepesnoma npoduis. B mecrax moBopora u nepeceyeHus: TpyO4aThix
JIpEHaXKeW clieyeT MpeaycMaTpuBaTh CMOTPOBBIE KOJIOALBI U3 JKeNe300eTOHHBIX Kojel nuaMerpoM 1
M.

17.36 Jlorku riyounoit 1,0—2,0 M nomyckaercsi NpOEKTHPOBATh MHOTOSIPYCHOW KOHCTPYKLIMH M3
YHU(UIMPOBAHHBIX yJIMHEHHBIX 371eMeHToB BbicoToit 0,5 u 0,75 m.

[Ipu coopyxeHHH JOTKOB B MpEAENaX Y4YacCTKOB CJErKOPa3MbIBAEMBIMH, a TaKXe TIIMHHCTHIMH
IpyHTaMH HEOOXOIMMO MPEAYyCMaTPUBATh YCTPOHCTBO 33 UX CTEHKAMHM IIECYaHOTo (DUIIbTpa.

Horsomarnye KoJ0ALbI M HCIAPUTEIbHbIE 0acceilHbI

17.37 B paBHMHHOII MECTHOCTH, IJie OTCYTCTBYET BO3MOXXHOCTH JUIS OTBOJA BOJBI U3 3aMKHYTBIX
MOHIWKEHUH penbeda, NepeceKaeMbIX JIOpOrod, cieayeT NnpopadaThiBaTh BapUaHTHl YCTPOWCTBA
TOTJIOIIAOIIMX KOJIOALEB WIIM UCHIAPUTENIbHBIX 0acCeltHOB.

17.38 Iloroniaroniyue KOJIOAMUBI CleAyeT MPOSKTUPOBATh B MecTaX, I/ie Ha HeOOIbLIOH rTyOuHe OT
MOBEPXHOCTH 3E€MJIM 3aJIEraloT XOPOILIO JAPEHUPYIOIIME I'PYHTHI HEKAPCTYIOIMXCS IOpPOJ, MOIIHOCTD
CJI0s1 KOTOPBIX JIOCTaTOYHA JUIs MOTJIOIIEHHS 00beMa PacueTHOI0 CTOKA TIOBEPXHOCTHOM BOJIBI.

17.39 UcnapurenbHble OacceifHbl JOMyCKaeTcs MpeaycMaTpuBaTh MPHU IPOSKTUPOBAHUHM JIOPOT B
3aCylLUIMBBIX pallOHaX, MPU IPyHTaX, NMPOCajKa KOTOPbIX (IpH 3aMadyuMBaHMU) OT COOCTBEHHOIO Beca
OTCYTCTBYET WJIU HE IPEBbIIAET 5 ¢M (IpYHTHI | THIIA IO MPOCAZIOYHOCTH).

B kauecTBe ncnapuTeabHOro 6acceiiHa MOryT ObITh HCIIONIB30BAHBI MECTHBIC IOHIKEHHS, BIIaIUHBI,
BbIpaOOTaHHBIE Kapbepbl M 3aMKHYTble pe3epBbl IiyouHoil He OGonmee 0,4 M. Ha ywacrkax, rae moa
ucrapuTenbHele OacceliHbl OyaeT WCIONb30BaH pe3epB, INPOSKTUPOBATH HAchid 0Oe3 OepM He
JIOITYCKaeTcsl.

Ecnu Henb3s UCIONb30BaTh Pe3epB U OTCYTCTBYIOT MECTHBIC TIOHWKEHUS, BIIAJMHBI, BHIpa0OTaHHbIE
Kapbepbl, pa3peuiaercs NPOEKTHPOBaTh HCMApHUTENbHbIE OaccelHbl, pa3MellaeMble C JABYX CTOPOH
3eMJISIHOTO ITOJIOTHA HA PAcCTOSHUU He MeHee 10 M OT mooUIBBI OTKOCA HACKIIIH.

O6beM KaxI0ro 6acceiina MOXHO Ha3HAuaTh 10 300 M°, a royGuny — He Gonee 1 M.

18 3AIIUTA U YKPEIVIEHUE 3EMJISSHOTI'O NMOJOTHA W BOAOOTBOJHBIX
COOPYKEHUI

OO0mme MoOJI0KEHUA

18.1 3ammury W yKpemieHHe 3eMJITHOTO IOJIOTHA U BOJOOTBOIHBIX COOPY)KCHUH HEOOXOAMMO
MPEIyCMaTPUBATh C LEBI0 TPETOXPAHCHISI KOHCTPYKIUI OT pa3pyIaroIIero BO3ACHCTBUS PUPOTHBIX
(axTOopOoB.

18.2 Tum ykpermieHHs ¥ KOHCTPYKIMH CIIEAyeT Ha3HAadaTh C Y4ETOM BHJIA U OTBETCTBECHHOCTH
COOpPYXKEHHUS, €ro pa3MepoB, a TaKKe TPYHTOBBIX, KIMMATHYCCKUX, TOHNOrpaQUUECKUX |
THPOJIOTUYECKUX YCIOBUM, HAIM4YUsl MECTHBIX MAaTEPUAJIOB JUIS YKPEIUICHHsS, 3aJJaHHBIX CPOKOB
CTPOUTENBLCTBA U PE3YIHTATOB TEXHUKO-DKOHOMHUYECKUX PACUETOB.

18.3 [IpumeHsiemble CpeicTBa 3alIUTHl U YKPEIUICHUS 3EMIJISIHOTO TMOJOTHA W BOJOOTBOIHBIX
COOPYKEHUI JTOJDKHBI 001a/1aTh HEOOXOAUMOM MPOYHOCTHIO M HAJICKHOCTBIO, YCTOWYMBOCTHIO MTPOTHB
pa3pylIaomEero BO3JCHCTBUS TMPUPOIHBIX (AKTOPOB, a TaKKE JOJITOBEYHOCTBIO M 00ECIEUYMBATH
BO3MOXKHOCTh MEXaHHM3aIlMUd TPOU3BOACTBA PabOT B MPOIECCE WX BBIMOTHCHUS U MUHHUMAJIbHBIC
3aTpaThl B YCIOBHUSAX dKCIUTyaTanmu. Kak mpaBUiIo, 3TH KOHCTPYKIIMU M MEPONPHSITHS MPOSKTUPYIOTCS
WH/IUBUYaITbHO.

18.4 MeponpusTusi O 3aIKUTe OT pa3MbIBa MOJTOILIIEMBIX OTKOCOB IMPEJCTABIICHBI B pa3szeine 9
HACTOSIIET0 JIOKYMEHTA.

3amuTHbIE KOHCTPYKIIMH M MePONPUS THS

18.5 3amuTHBIE KOHCTPYKLMH M MEPONPHATHS CIIEAyeT MpPEayCMaTpHUBaTh NMPU HNPOSKTHPOBAHUU
3eMJISIHOT'O ITOJIOTHA HA Y4aCTKaX MPOSIBJICHUS MM BO3MOXKHOT'O Pa3BUTHUS OMOJI3HEH, 00BaJIOB, OCHIINEH,
CelIeBbIX IIOTOKOB, CHEXHBIX JIABHH, a TaKKe B palioHaX BO3JCHCTBUS CEHCMMKH, BOJOTOKOB H
BOJIOEMOB, HAJIMYUS KapCTYIOLIMXCS MOPOJ, MO0ApadaThIBAEMBIX TEPPUTOPHI U T.I., B COOTBETCTBHHU C
tpedoBanusmu CHull 2.01.15-90.

18.6 B kayecTBe BapHUAHTOB NPOTHBOOIOJI3HEBBIX COOPY)KEHMH UM MEpONPHUSTHH Cleayer



MPeyCMaTPUBATh:

peryaMpoBaHKE MOBEPXHOCTHOIO CTOKA M 3AIUTY CKIOHOB M 3E€MJITHOTO TOJIOTHA OT €ro BPEIHOTO
BO3JEHCTBUS (TUTaHUPOBKOM  TEPPUTOPHH, YCTPOUCTBOM MOBEPXHOCTHOTO  BOJIOOTBOJA,
MPEIOTBPAIICHUEM UHMWIHTPAIIMH BOJIBI B TPYHT M SPO3HOHHBIX IPOIECCOB);

peryarpoBaHUe MOI3EMHOTO CTOKA (TIEPEeXBAaTOM WU MOHIKEHUEM YPOBHSI TPYHTOBBIX BOJ);

W3MEHEHHE KPYTH3HBI CKIIOHA C IIEJIbIO TIOBBILICHUS €r0 YCTONYHUBOCTH;

TIOJUICPIKUBAIOIIHE COOPYKEHHS (KOHTPOAHKETHI, KOHTP(HOPCHI, OMOPHBIEC CTEHBI U JIP. );

YKpEIUIeHHE TPYHTOB (2JIEKTPOXHUMHUYECKOE, IEMEHTAIlUeH, CHIIMKaTH3aIueH, 00XKUTroM U JIp.);

arpoJyIiecoMeNTMOPAIIHIO;

OCperoyKpenuTenbHbIC COOPY)KEHHS U MEpONpHsTHs (IPH BPEIHOM BIMSHUM Ha CKIIOH
JIESITeITbHOCTH MOPEH, BOJOXPAHIIIUIL, PEK U 03€ep).

18.7 IIpu npoeKTUPOBAaHUM MPOTHBOOOBAIBHBIX M MPOTHBOOCHIITHBIX COOPYKCHUI U MEPOMPHUSITUI
B KaueCTBE BAPHAHTOB CIICYeT MPEIyCMaTPUBATh:

VKPEMHUTENbHbIE COOPYXKEHHS W Meponpusatus (MOANSPKUBAIONIME |  TOJIOPHBIC CTEHBI,
KOHTP(OPCHI, IIIOMOBI, ONOSICKY, AaHKEPHBIC KPEIUICHHs, CBAaU U IITIOHBI, HHHEIIMPOBAHUE TPEIIHH);

3QIIUTHBIE KOHCTPYKIIMH M MEPOIPHUATHS JJIs BBHIEMOK (OJCBAIOIIME WM OOJIUI[OBOYHBIC CTEHBI,
MOKPBITUS OTKOCOB M CKJIOHOB PAa3JIHYHBIMU BSDKYIIUMH — adpPOLEMOM, TOPKPET-OCTOHOM,
HaOPBI3TOCTOHOM, arpoJIECOMENTNOPAIIUs);

VIABJIMBAIOIINE  COOpYKeHHs  (ylTaBiMBaWIMe, OapbepHble H  OrPaJUTEIbHBIE  CTEHBI,
YIIaBJIMBAOIIUE TPAHIICH, PBBI U BaJIbl, CETUATHIC OIPAXKICHHS, HATOMIObI);

MIPOTHBOOOBANILHBIC TaJIEPEH;

MEPONPUATHS 1O MPEAYINPEKACHUIO TOPHBIX 00BaNOB (MPOMWIAKTUYECKAsT OYUCTKA CKIOHOB H
OTKOCOB OT HEYCTOMYHMBBIX B OOBAJIbHOM OTHOILICHHHU 3JIEMEHTOB TOPHBIX MOPOJI, OOPYILICHHE KPYITHBIX
[IBIO ¥ CKAJTbHBIX MACCUBOB, YTPOXKAIOIIMX 00BAIAMH, YIIOJIOKEHHE CKATBHBIX OTKOCOB).

MeTonuka pacyeToB yKa3aHHBIX KOHCTPYKIMU TPUBEICHA B PYKOBOACTBE MO MPOSKTHPOBAHUIO
MPOTHBOOOBANIEHBIX U 3aIUTHBIX COOpYyXeHuit [§, 16].

[Ipy mpOoeKTHPOBAaHUM TMOIIOPHBIX TOAACPKUBAIOIINX W YIABIUBAIONIMX CTEH CJIEAYeT B3aMCH
TPaJUIMOHHBIX HUCMOIB30BaTh APMOTPYHTOBBIE KOHCTPYKIIMM C TNPHUMEHEHHEM B KadeCcTBE
apMUPYIONIMX MOJIOTHUII TEOTEKCTWIS (B YACTHOCTH, CTEKJIOTKAHEH U CTEKIIOIUIACTHKOB, B TOM YHCJIC B
KOMOWHAIMK C HETKAHBIMHU CUHTETHICCKMMU MaTepUallaMu).

18.8 IIpu mpoeKTHPOBaHUM 3EMIISHOIO TMOJOTHA B pailOHaX PACHPOCTPAHEHHS CEJIEBHIX MOTOKOB
HEOOXOIMMO MPETyCMATPUBATh CISAYIONINE MPOTUBOCEICBbIE KOHCTPYKIIMH U MEPOTIPHSTHUS:

CEJICTIPOITYCKHbIC COOPY)KEHHS — B BHJIC KaHAJIOB U MOCTOB JJIsl MPOIYCKAa CENEBBIX MOTOKOB,
CeIeCIyCKOB (MIPUMEHEHHE TPYO JUTsl MPOITyCKa CENEeBhIX MOTOKOB HE JIOMYCKAETCs);

cele3aiepKUBAIOIINE COOPYKEHUs, 00pa3yIolIue CeleXPaHWININA, — B BUJIE IUIOTHH M3 TPYHTA,
CKaJIbHBIX 00JIOMKOB, OETOHA, JKelIe300eToHa;

CeJICHATPaBJISIONINE COOPYKEHHS (HAPaBJISIONUE TaMObI, ITOPHI, KAaHAJIBI);

CTaOMITH3UPYIOIIHME COOPYKEHHsI (CHCTeMa 3anpyn);

MEpONPUATHS MO MPEJOTBPAIICHUIO O0PAa30BaHUS CEJICBBIX IOTOKOB (arpoyieCoMenuopanus,
OpraHu3alusl OXPAaHHBIX 30H, YCTPOMCTBO MOBEPXHOCTHOTO BOJOOTBO/IA).

18.9 TIpoTuBoNaBUHHBIE COOPY)KEHHUs B 3aBUCHMOCTH OT HMX HA3HAYCHUS MOIPA3ACISIOT Ha
CIIEYIOIINE BUIIBI:

peryIupyIoIHe OTIIOKEHHUS CHEXKHOTO TIOKPOBa (CHErocOOpHBIC U BBITYBAIOIIHE, KYCTHI U JIp.);

YISPKUBAIOIIME CHET Ha CKIIOHAX (CHErOyJep)KMBAIOIIUE IUTHI MIIM TaK Ha3bIBaEMbIC MOCTHI W
PEIIETKH, CETKH, CTCHBI, 3a00pbI, 3eMJISTHBIE TePPachl);

M3MCHSIONINE HANpaBJICHUE IBWKCHUS JIaBUH (JIABHHOPE3bl, OTOOWHBIC NaMObI, HAIMPABIISIOLINE
CTCHBI);

TOPMO3SIINE JTABHHBI (HAJONOBI, KIMHBS, OYrpbl U3 PBIXJIOTO TPyHTa WJIM KaMEHHOW HaOpOCKH,
JIABHHOT'ACHUTENIH, 1aMOBI);

MPOMYCKAIOIIUE JIJABUHBI HAJl WK MO/ 3aIIUIIaeMbIM 00BEKTOM (Tajeper, HaBEChl, ICTAKAIbI).

Ykpenienue 3¢MJISTHOT0 MOJOTHA M BOJOOTBOJHBIX COOPY:KeHMit

18.10 YkperuieHuro moyiexar:

OTKOCBHI HACBITEH, BBHIEMOK M 3allUTHOrO CJOS TMPH BCEX BHIAX TPYHTOB, KPOME CKaJlbHBIX
CTaOOBBIBETPHUBAIOIHMXCS M BHIBETPUBAIOIIUXCS U KPYITHOOOIOMOYHBIX

00O0YMHBI HACKITICH ¥ BHIEMOK TIPH MECYaHBIX, 2 B BbIEMKAX, KPOME TOTO, M MPH MepPeyBIasK HEHHBIX
[ITHHUCTBIX TPYHTAX;

B 3aCyIUIMBBIX pallOHaX OCHOBHAs IUIOIIAJKA W OTKOCHI 3€MJISIHOTO IOJIOTHA, COOPY)KAEMOro H3



pa3BeBaeMbIX BETPOM IECUaHbIX I'PYHTOB, IOJOCHI IIMPHHOW HE MeHee 3 M BJOJIb OPOBOK BHIEMOK U
TO/IOIIIB HACHITIEH, a TAKKe MOUIeKalINe YKPEIUIEHHIO 30HbI, yKa3aHHble B il 12.2 u 12.6;

OepMbl, pa3JieUTeIbHbIE IUIONIAIKH Ha OTKOCaX HACHINEH U BHIEMOK, PErYJISIMOHHbBIE COOPYKEHHS,
KaBaJbepbl, OaHKETHI;

OTKOCHI ¥ THO BOJIOOTBOZIHBIX KaHAaB M KIOBETOB;

MOBEPXHOCTH HAPYIIEHHBIX TPH BBINOJIHEHWH 3€MJISIHBIX padoT IUlomazneil, a Takxke B
000CHOBaHHBIX CITydasiX OTBAJIbI IPYHTA.

18.11 B xauecTBe YKpENUTENIBHBIX MEPONPHUATHH, O0ECIEeUMBAIOIINX 3allUTy CO3aBaeMbIX
KOHCTPYKIMI 3€MJISIHOTO IOJIOTHA OT BPEIHOTrO BO3JCHCTBUS IMPUPOIHBIX (PAKTOPOB, ClemyeT
npeycMaTpuBaTh™:

* MepOHpI/IﬂTI/Iﬂ IO YKPEIUICHUIO MMOATOIUIAEMBIX OTKOCOB IPEACTABJICHBI B pa3Ji€jic 9.

CO3/IaHUE JISPHOBOTO IMOKPOBA IMOCEBOM MHOTOJICTHUX TPaB;

MOKPBITUE CII0EM IEOSHUCTO-APECBSIHBIX U TJIMHUCTBIX TPYHTOB, TOP(OrpyHTOBBIE CMECH;

COOpHYIO JKeNe300eTOHHYI0 OOpelIeTKy B KOMIUIEKCE C TOCEBOM TpPaB WM C 3aCBIIKOW SYEeK
eOCHKOM;

MMHEBMOHAOPBI3T BSHKYIIUMU 110 3aaHKEPEHHOM CETKE;

00paboTKy IPYHTOB BSHKYIIMMH MaTepHaIaMH, B TOM YHCIIE MOJMKOMILICKCAMH;

JIPEBECHBIC M IPEBECHO-KYCTAPHUKOBBIC HACAKICHUS;

apMHUPOBAHUE M YKpCIUIEHHE OTKOCOB T'€OTCKCTHIBHBIMU MaTepHallaMd B Pa3IHYHBIX
KOMOWHAIHSX.

18.12 OcCHOBHBIM BHJIOM YKpCIUICHHs SIBIIICTCS CO3JIaHUE JEPHOBOTO IOKPOBAa IOCEBOM
MHOTOJICTHHX TPaB, OCYIIECTBIIIEMOTO TIOCPEICTBOM:

THJIPOIIOCEBA MHOTOJICTHUX TPAB C MYJIbUUPOBAHHEM, 0€3 HCIOIb30BAHUS PACTUTEIIHLHOM 3EMITH;

MEXaHH3HPOBAHHOIO MIOCEBA MHOTOJIETHUX TPaB IO CIIOK) PACTHTEIBHOTO TPYHTA.

[Ipu moceBe TpaB HEOOXOIUMO COONIONATH ATPOTEXHUYECKHE TPEOOBAHUS B YACTH: TOAOOpa BHIOB
MHOTOJICTHHX TpaB, YCTAHOBJICHHsS HOPM BBICEBAa CEMSH, BUJOB yHOOPCHHUN M HOPM WX BHECCHUS, a
TaK)Ke YCIOBHH TMOIAKOPMKHM BCXOJIOB, y4€Ta KHUCIOTHOCTH U 3aCOJIGHHOCTH TPYHTOB, CPOKOB BEICEBA U
MOCJIEIOBATEILHOCTH OIEPaIUil 0 YKPEIUICHHIO OTKOCOB. PeKOMEHTyeTCsl MCIIOIb30BaAHHUE CEMSIH TPaB
TPEX BUJIOB — 3JIAKOBBIX PHIXJIO-KYCTOBBIX, KOPHEBHIIEBBIX U CTEPIKHE-KOPHEBBIX, 00OOBBIX.

18.13 TmapomoceB crenyeT NPUMEHSTH ISl YKPEIUICHHS OTKOCOB (HACHINICH, BBIEMOK U
BOJIOOTBO/IOB) KpyTu3HOW He Oomee 1:1,5 B mbUIGBaTHIX, TMECYaHBIX (32 HMCKIIOUYCHUEM
THPOHAMBIBHBIX), TJIUHHCTBIX TPYHTaX, B TOM 4ucie coaepkammx 10 30 % KpyHmHOOOIOMOYHBIX
BKITFOYCHHUH, BO BCEX palloHaX CTpaHbI 3a UCKIIoYeHHeM paitoHoB Kpaiinero CeBepa v mpupaBHEHHBIX
K HHM.

B 3acynuiuBeIx paiioHax Iora THIPOIOCEB CIEAyeT NPeayCMaTPUBaTh B BECEHHE-3UMHUI NIEPUO B
ONTUMAJIBHBIC AarPOTEXHUYECKHE CPOKM U B OOOCHOBAHHBIX CIIy4asiX JOMYCTUMO BKITFOUCHHE 3TUX
paboT B MOCIEMYyCKOBOM KOMILICKC.

[Ipu ruapomnoceBe HA OTKOCHI HAHOCHUTCS pabodasi CMeCh, COCTOSIIAs U3 CEMSIH TPaB, MUHEPATbHBIX
YAOOpEHHH, TIIEHKOOOPAa3yIOIIero, a B HEOOXOMUMBIX CIydasx ¥ MYJbUHUPYIOIIEro MaTepPHaIoB U BOJIBL.

B kauectBe IUIEHKOOOPa3yOMMX (CTAOMIM3UPYIOIINX) MATEPUATIOB PEKOMEHIYIOTCS OTXOJIbI
LEIUTIOII03HO-0YMasKHOM MPOMBIIIIEHHOCTH (CKOI U JIMTHUH), TIPH HUCIOIh30BAaHUH UX MYJIbUHPYIOIIHE
MaTepuaibl He TPeOyroTCsa. MOryT IPUMEHSThCS TAKKE CUHTETHYCCKHUE JIATEKChI, OUTYMHBIE dMYIIbCUH
U TIOJTUKOMITIIEKCBI.

JIi1s1 MybYMPOBaHUS PEKOMEHIYETCS HCIIOIb30BATh JAPEBECHBIC OMUIKH U TOP(PSIHYIO KPOIIKY.

B paiioHax TMOIBIKHBIX TIECKOB YKPEIUIGHHE THIPOIOCEBOM OTKOCOB M  HEMOCPEICTBEHHO
MPUJICTAIONIUX K 3EMJISIHOMY IOJIOTHY IOJIOC INMUPUHOW HEe MeHee 3 M IPOU3BOAMTCS IO CIIOH
TJIHHUCTBIX TPYHTOB.

B mpoekrax cremyer nmpeaycMaTpUBaTh yBEIMUYCHUE IUToNIanu ruapomnoceBa Ha 10—15 % 3a cuer
HEOOXOJMMOCTH BTOPHYHOTO TIOCEBA B MECTaX pPAa3peKEHHOrO TPABOCTOS WJIM MEXaHHYECKOTO
MOBPEXKJICHUS €T0.

18.14 B Tex ciywasx, KOrja YKpPEIUIGHHE OTKOCOB THAPOINOCEBOM TpPaB HENPUMEHHMO I10
IPYHTOBBIM YCJIOBHSM (MPH HAJIWYUH JICKOBBIBETPUBAIOUIMXCSA CKAJIBHBIX TPYHTOB, JKUPHBIX TJIHH,
MECKOB TPABEJIMCTHIX, MMECKOB, YIOXCHHBIX B HACHINb CIIOCOOOM THIIPOHAMBIBA), IMTOCEB TPaB MOXKET
OBITh OCYIIECTBJICH IO MPEIBAPUTEIBHO HAHECEHHOMY Ha OTKOCHI CIIOK) PACTHTEIIBHOIO TPyHTa
tommuHoN 10—15 cM, ¢ comepikanueM rymyca He MeHee 2 % WU MO CJIOK TOP(GOrPYHTOBOM CMECH,
uMeroIIel 301HOCTh He Oomnee 50 %.



Jlns HaHeceHWsT Ha YKpEIUIIEMbIe OTKOCHI JIOJDKEH HCIIONb30BAThCS PACTUTEIBHBIA TPYHT,
3arOTOBJICHHBI MpPH CPe3Ke T'YMYCHPOBAHHOTO CJOSl C IUIOMIAJeH: OCHOBaHHS HACBINECH, pe3epBOB,
KaBaJIbePOB, BBIEMOK, a TAKXe MPH BCKPBIIIE KAPHEPOB.

18.15 TlokpeiTHE OTKOCOB KpPYIHOOOJOMOUHBIMH (TaJIeYHHUKOBO-TPaBUIHBIMU U  IEOEHUCTO-
JIPECBSIHBIMK) TPYHTAMHU  IIeJIeco00pa3HO OCYIIECTBJIATH B TEX CIydasxX, KOrJa CO3JaHUe
HCKYCCTBEHHOr0 JICPHOBOTO MOKPOBA IOCEBOM MHOTOJICTHUX TpPaB HEBO3MOXXHO WM 3KOHOMHYECKH
Helleaecoo0pa3Ho U3-3a IPYHTOBBIX, KIIMMATHYECKUX WIH TEXHUYECKUX YCIIOBHMA.

KpymHOOOJIOMOUHBIE  TPYHTBI, UCIONB3YeMbIC JJIsi TOKPBITHS OTKOCOB, JIOJDKHBI  OBITH
MPEJCTABICHBI CIA0OBBIBETPUBAIOIIUMUCS pPa3HOCTAMU. [Ipy OTCYTCTBUM B paiiOHE CTPOUTEILCTBA
KPYITHOOOJIOMOYHBIX ~ TPYHTOB  JIONYCKA€TCS  YCTPOWCTBO  HEPA3BEBACMBIX  MOKPBITUH U3
TOP(OrPYHTOBBIX CMECEH.

18.16 I'muHHCTBIC TPYHTBHI MPUMEHSIOTCS JUIA 3alIUThl OT BBIAYBaHHS MECYAHBIX (B TOM 4YHCIE
IUSDKHBIX) OTKOCOB B KOMIUIEKCE C CO3JaHHMEM JIEPHOBOTO IMOKPOBA, MPEJOTBPAIIAIONICTO BOIHYIO
3PO3HIO.

B 3acynmmBhIX palioHaX TJIIMHUCTBIE TPYHTBI HApSAy C JPYTUMH TSDKEIBIMH HEpa3BEeBaeMBIMU
rpyHTamMu (TPaBUMHBIMH, APECBSIHBIMHU) MPUMEHSIOTCS TAKKe ISl YKPEIUICHHs] OCHOBHOM TUTOIIAJKH U
OTKOCOB.

TonmuHa cnmos 3amyThl HAa OTKocax mnpuHuMaercs paBHod 0,10—0,15 M, Ha OCHOBHOI
mwiomaake— 0,30 m.

B 000CHOBaHHBIX TEXHHUKO-dKOHOMHYECKMMHU pacCueTaMH CIy4asx Ui YKPEIUICHHS OCHOBHOM
IUTOINAJIKK  3EMJISSHOTO TOJOTHA MOTYT HCIOJB30BAThCS CMECH CYIJMHKa ¢ TeckoM. Ywucio
IUIACTHYHOCTH CMECH HE IOJKHO OBITH MeHee 7.

18.17 CoOopHble Kene300eTOHHbIE OOpEIIETKH B KOMIUIGKCE C TIOCEBOM TpaB WIH C
KPYITHOOOJIOMOYHBIM 3aIOJHUTEIEM MOTYT HCIONIB30BATHCS MPH YKPEIUICHUH OTKOCOB, CIOXKEHHBIX
NepeyBIaKHEHHBIMHY MbUIEBATHIMU TPYHTAMH, CIIOCOOHBIMU K PA3BUTHIO MOBEPXHOCTHBIX CIUIBIBOB.

18.18 IIpumeHeHUe BXKYIIUX MAaTEPUATIOB PEKOMEHAYETCS Il 3aKPEIUICHHS NIECYaHbIX OTKOCOB B
KOMIUIEKCE C IOCEBOM CEMSIH MECTHBIX MHOTOJICTHHX TPaB.

[Mocagka MeECTHOH JpPEBECHO-KYCTAaPHUKOBOM PACTUTEIBHOCTH MPHUMEHSCTCS JUIsl 3aKperUICHUS
MOJIBMDKHBIX TECKOB, B 30HE, MNPWICTarollell K 3eMIISHOMY IMOJOTHY. DTOT CIOCO0 3aKperuieHHs
LIENIeCO00pa3HO MPUMEHSATh B COBOKYITHOCTH C YKPEIUICHHEM IEeCKOB BSDKYIIMMU MaTepualiaMd, B TOM
YHCJIe U C BHECEHHEM CEMSIH MECTHBIX PACTCHUM.

B oraenpHBIX Ciydasx JJisi Bp€MEHHOM 3alUThl MOTYT OBITh UCIIOJNB30BaHbBI MOKPHITHS U3 CTeOIeiH
MECTHBIX PACTCHHH, CPENICTBA OaphepHOI 3aIIUTHI B BUJIE MECK03aICPKUBAIOIINX YCTPOMCTB.

18.19 VkpemneHre OTKOCOB 3EMJISTHOTO TMOJOTHA MOXET OCYIIECTBISTHCS C IPUMCHEHUEM
TCOTEKCTHIBLHBIX MaTEPHAIOB B PA3IMYHBIX KOMOHHAIUSX.

ApMUpOBaHHE TEOTEKCTHIEM OTKOCOB MPOU3BOMASAT MPU HEOOXOIUMOCTH YBEIMYCHUS MX KPYTHU3HBI
B CTECHCHHBIX YCJIOBUSIX M TpPH WCIOJIH30BAHHU TPYHTOB IOBBINICHHOW BIaKHOCTH. CBeIeHUS O
MaTepuanax, peKOMEHIYEMbIX JUTsl UCTIONb30BaHUs IPH apMUPOBAHUH, TIPUBEICHBI B puiokeHuu K.

VYKperieHre 0TKOCOB BHIEMOK B BBHIBETPUBAIOIIUXCSI U JICTKOBBIBETPUBAIOIIMXCS CKAJTbHBIX TPYHTaX
MOJKET OBITH BBITIOJTHEHO MHEBMOHAOPBI3TOM IO 3aaHKEPEHHOM CETKE (B TOM YHCIIE U3 TEOTEKCTHIIS).

VYKperieHne MoBEpPXHOCTH OTKOCOB KpyTu3HoM 1:1—1:1,25 BBINONHSETCS TOCEBOM MHOTOJIETHUX
TpaB IO CJIOK0 PACTUTEIBHOTO TPYHTA, HAHECEHHOTO Ha 3aKPEIUICHHYIO MO OTKOCY METAJLTUYECKYIO
CETKY, CTEKJIOCETKY WU JIPYTYIO TEOPEIICTKY.

18.20 Jlnst 3amuThl 000YHH 3eMIISTHOTO MOJIOTHA U3 NIECYAHBIX TPYHTOB OT BBIIYBaHUS U Pa3MbIBa, a
TakKe OOOYMH 3eMJISTHOTO TOJOTHA W3 TJIMHUCTBIX TPYHTOB CIIEAYyeT MOKPHIBATh UX IEOCHHCTO-
JIPECBSIHBIM, TalICYHUKOBO-TPaBUMHBIM MatepuanoM crmoeM S5—10 cm. Takoe xe yKpemicHue
peKoMeHIyeTcs st 00OYHMH U OTKOCOB 3aIMTHOTO CJIOS, YCTPAUBAaeMOro o] 0aIaCTHOM MPU3MO.

18.21 BopmooTBojHbIe ycTpoiicTBa (BOJOOTBOMHBIE M HArOPHBIC KAHABBI, KIOBETHI U JIP.) CIEIyeT
VKPEIUIATh C LENbI0 MPEIOTBPALICHUS UX Pa3MbIBa WM UH(WIBTPAIIMU BOJBI B TPYHT.

Crioco0 yKkperuieHus: BOJOOTBOJIOB CJIEAyeT HAa3HA4aTh B 3aBHCUMOCTH OT PACUYETHON CKOPOCTH
TEUEHUsI BOJIbI, CBOMCTBA U COCTOSIHUSI TPYHTA, B KOTOPOM OHH 3aKJIa[bIBAFOTCS.

Jl1s1 ykperieHus: MPUMEHSIOT: 1eOHeBaHKUE JTHA BOIOOTBOJIA U YKPEIUICHHE OTKOCOB THUPOIIOCEBOM
MHOTOJICTHHX TpaB, 00OpabOTKy JHA W OTKOCOB BSDKYIIMMH BEIIECTBAMHM, TOIIMM MOHOJUTHBIM
OCTOHOM, TIOKPBITHSI OCTOHHBIMH WM ac(aJbTOOCTOHHBIMU IUTUTAMH, a TakXke COOPHBIMH
KeNe300€TOHHBIMHM KOHCTPYKIIMSIMU BU/Ia JTOTKOB U JIP.

VYkperieHne BOIOOTBOJOB IIOCEBOM TpPaB MOXKHO OCYIICCTBIIATh B CIydasX, €CIH HMEETCS
BO3MOXKHOCTH IPOU3PACTAHUS UX 0€3 MOJCHIITKH PACTHUTEILHOW 3eMIITH.



19 ®NJIbTPYIOIIUE HACBIIIN

19.1 Ounprpyronye HachIU JOMYCKAETCS NMPUMEHATh B KauecTBE BOJONPOIYCKHBIX COOPYKEHUI
Ha goporax Il M Hu3MIMX KaTteropui NpH NEPEceYeHHU JIOrOB, MECTHBIX IIOHWKEHUH, a TaKxke
IOCTOSHHBIX BOJOTOKOB C PACUCTHBIM PACXOOM: He Gomee 10 M’/c TpH 3aeraHHH B OCHOBAHHH
3eMJISIHOTO TOJIOTHA IPOYHBIX CKAJIbHBIX, KPYHOOOJOMOYHBIX TIPYHTOB, KDPYIHBIX W CpeAHEH
KPYITHOCTH TIECKOB, IUIOTHBIX FIIHH U CYTJIHHKOB, H He Gomee 3 M°/C — Ha TOPGSHBIX U 3aTOPHOBAHHBIX
rpyHrax [3].

[Ip HEOOXOOMMOCTH MpONycKa pacxoma Bombl Oomee 10 M/c  clemyer NpHMEHSTH
KOMOHHHUPOBaHHbIE (PUIILTPYIOIINE HACKIITH C BOAOMPOITYCKHBIMH TPYyOaMHu.

19.2 Bo3MOXXHOCTH U LeNeco0Opa3HOCTh NPUMEHEHUs (QHUIbTPYIOLIMX HAachllled HeoOXOoIuMo
YCTAHABIMBaTh B 3aBUCUMOCTH OT MECTHBIX YCJIOBMH Ha OCHOBE CPAaBHEHHS BAPUAHTOB C YYETOM
9KCILTYaTallMOHHBIX PACXOJIOB, CPOKA CIIyXKObI COOPYKEHHUH U YCIOBHI MX TEKYIIEro CONEpKAHUS.

[Tpumenenne GunbTpyrOMKX HackIneil HanboIee 1enecooopasHo:

B palioHaX C HaJIWYMEM MECTHBIX CKaIbHBIX CIIA00BBIBETPHUBAIOIINXCS T'PYHTOB B KadeCTBE
MaTepuaa HachlIIy;

B CJIy4asiX HEOOXOAMMOCTH BBITOJTHEHHS CTPOUTENBHBIX Pa0OT B 3UMHEE BpeMS;

Ha y4yacTKax TIJe B IOCIEAYIOIIeM IMOTpedyeTcs CMSIrdeHHe IPOAOJBHBIX YKIOHOB JOPOTH HIH
BBezieHHe 0oJIee MOIHBIX TO/IBM)KHBIX €IMHHUL, TPEOYIOLIUX epECTPOHKH MOCTOB U TPYO;

B CEHICMMYECKHX palioHax.

19.3 Qunprpyronye Hachbilld B 3aBUCUMOCTH OT OYEpPTaHUS JIOra WU MPUHATOW TEXHOJIOTUHU
NpOU3BOJCTBA pabOT HAa3HAYAIOT NPSMOYTOJIBHOIO, IMapabOIMYeCKOro, TPEYrodbHOIO MM
TparenenJaIbHOr0 MONepeYHOro CEYEHHUSI.

19.4 Pa3mepsl (UIBTpPYIOIIEH YacTH COOPYKEHHS HEOOXOAMMO ONPEAENATh T'HJIPABIMYECKUM
pacyeToM Ha TPOIYCK DPaCUETHBIX PACXOJIOB BOABI C BEPOSTHOCTHIO MpeBbIlIeHHs 2 %. B cmyuae
npeoOiaaHusl JIMBHEBOTO CTOKA HAa y4yacTKaxX 3alleraHusl NMPOYHBIX IpyHTOB (m. 4.23) pacueTHbli
pacxox JOMyCKaeTcsi ONpenesisTh C y4eToM aKkyMmy/asiuuu. [Ipy 3TOM yMeHbIIeHHE pacxoja
JIoIycKaercsi He Oojiee ueM B TpH pasa.

[pu pacuerax mo pacxogam Jpyrux BUAOB CTOKA aKKYMYJISLIUS BOJBI HE YHUTHIBACTCS.

Ha yuactkax 3ajeranust TOp(sHBIX M 3aTOp(OBAaHHBIX I'PYHTOB pa3Mepbl (HUIBTPYIOLIEH YacTH
clielyeT Ha3HayaTh 0e3 ydeTa akKyMYJISILHH PacxoJia, HO C 3aI1acoM Ha 0CaJIKy COOPYKEHHSI.

[pu pacuetHom pacxome 0,5 M/c M MeHee pa3Mephbl COOPYXKCHHS CIeyeT HAa3HAUaTh
KOHCTPYKTUBHO.

19.5 @unpTpyromye HAachbild MOXHO NPHMEHATh HamopHble (pucyHok 19.1, a) m Oe3HanopHble
(pucyHok 19.1, 6).

Hamopuble ¢uinbTpylomye HachllM, HMEIOIIKE OOJBIIYI0 BOAONPOIYCKHYIO CIIOCOOHOCTH H
TpeOyroLe MEHbIIEro Pacxo/ia KaMHs 10 CPaBHEHHIO ¢ OE3HAIIOPHBIMH, LeJIeCO00pa3HO NPUMEHSTh B
MecTax NepeceyeHus JIOroB.

Ha paBHUHHBIX ydacTKax Tpacchl B MeCTax 3ajleraHus TOP(SHBIX TPyHTOB CIEIyeT HNPUMEHSTb
Ge3HanopHble QUIBTPYIOIIKE Hachinu (pUCYHOK 19.2).

19.6 1t punpTpyromux HachIeH cieqyeT IpeycCMaTpUBaTh UCIIOJIb30BAHHE CKaJIbHBIX 00JIOMKOB
npuMepHo oarHakoBoro pazmepa (0,25—0,40 M), MOPO30CTOMKUX U HEPa3MIr4yaeMbIX.

B mnpoekrax HEOOXOIUMO Y4YHMTBIBaTh, 4YTO 3allOJHEHHWE IIYCTOT MEXIY KaMHSAMH B Teje
GUIBTPYIOMX HACKINIEH 00JOMKaMH MEHBIIMX Pa3MEpOB HE JIOMYCKaeTCsl.

Caepxy 1 ¢ 00KOB (PMIIBTPYIOIIEH YaCTH HACKINHU CIEAYET IPEAYCMATPHBATh YCTPOHCTBO U3OMISLIUH.

Teno GpunbTpyIOLIEH YaCTH HACKHITH JOJIKHO BBICTYIATh ¢ 00EMX CTOPOH 3€MJISIHOTO NOJIOTHA B BUJIE
O6epM He MeHee ueM Ha 0,5 M 1ocie 3aBepLICHHs 0CaIKU COOPYKEHHUSI.

OcHoBaHue (PUIIBTPYIOIIEH HACBIIM U PYCIIO BOIOTOKA JOJDKHBI OBITh YKPEIUICHBI HA 3 M B BEpXHEM
U HIWKHEM Obedax OT pa3MblBa B COOTBETCTBHM C PACUETHOM CKOPOCTBIO JIBMKEHHUS BOJBI uepes
Hachlnb. [Ipy 3TOM pacTUTENbHBIN CIIOH HA y4acTKaxX ¢ CHJILHO Pa3MbIBAEMBIMU I'PYHTAMH YIAJIATh HE
JIOITYCKaeTcsl.

Ecnmu Bepx ¢QuubTpyrolieil HachbllM pacrojaraerTcss Ha YpPOBHE OpOBKM IOJIOTHA, TO Haj
GUIbTPYIOLEH 4acThi0 HA PACCTOSHUM 5 M B 00€ CTOPOHBI OT Hee HEoOXOIMMO IMpeaycMaTpUBATh
OTCBINKY 0AJUIACTHOTO CJI0S U3 IEOHS.

19.7 B mnpoekTe MpPOMU3BOJICTBA CTPOUTEIBHBIX pabOT ClielyeT IperycMaTpUBaTh BO3BEICHUE
(GUIBTPYIOLIMX HAChIIEH CIocoO0M cBOOOIHON HAOPOCKHU CKAJIbHBIX OOJIOMKOB WJIM BIIyHHOT'O I'PYHTa,
a B CllydasiX NPHMEHEHHs CKaJbHBIX OOJOMKOB IUIMTHOTO THIA — YKJIQJKy UX TOPU3OHTAJIBHBIMU
pAlaMy ¢ MaKCUMaJIbHBIM COXpPaHEHHEM ITyCTOT.

19.8 OTKOCHI 3eMJISTHOrO MOJIOTHA OT MOOLIBHI JI0 Bepxa (QUIbTPYIOLIEH YacTH COOPY)KEHHMS, a JIIs



HamopHblX — Ha 0,5 M Bbllle TOPH30HTA BOABI NPH PACUETHOM pacxoje HeoOXOOMMO YKPEIUISTh
OETOHHBIMHU MJIH KeJIe300€TOHHBIMH IUIMTaMU Ha paccrosiHue B coorBerctBum co CHull 2.05.03.
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a — HaNOpHBIX; 0 — 0e3HANOpHBIX; / — 3eMJISTHOE TI0JIOTHO; 2 — W3OJILMOHHBIA MaTtepuall; 3 — (QUIBTPYIOLIas 4acTh HAChIIN; 4 — YKpeIIeHHe OCHOBAHUS; 5 — KpHBas
nenpeccun; [BB — pacueTHbIH rOpH30HT BHICOKUX BOJ Mepe]] coopyikeHueM; N, — nomyckaemas riy6uHa MOTOKa Mepesl HACKITIBIO; Ng — GbIToBas riy6uHa motoka; L — ammna
¢unbTpyrome Haceinu; b, — OpoBka npoduibHas

Pucynox 19.1 — IlpononbHblid pa3pe3 GUIBTPYIOLIMX HAChITEH
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a — MPOJONBHBIN pa3pes3; 0 U B — pa3pe3bl mo A—A B citydasix (COOTBETCTBEHHO) Bo3BeneHuss OH 10 oTChInku 3eMIITHOTO MoJIoTHA | ripu pa3Mernienun OH B nporaie Mexay
MOJIXOTHBIMU yYaCTKaMU HAChINK; | —IOPOKHAS HACHIT;, 2— (UIIBTPYIOIIAs 4aCTh BOJOMPOIYCKHOTO COOpYXKeHHUsT; 3 — mu3ossus Bepxa ®H u3 cuHTeTHYECKOro HETKaHOTO
Martepuana; 4 — recyaHasi Wi TaJeqyHO-TPaBUitHAS IOJYIIIKA BBICOTOM h; HAJl BEpXOM KOYEK T0JI OCHOBHOM IUIONIAKOM, OTChINIaeMasi Ha MIOBEPXHOCTh PACTUTEIHHO-MOXOBOTO

MOKPOBA; 5, 6—0roaoBKH (GUIBTPYIOIIEH YacTH (BXOJHOM U BBIXOIHOI), BRICTYAIOIINE 3a TUIOCKOCTh OTKOCOB JIOPOXKHOM HACHIIU B BUJIE OSPM IIUPUHOM [; 7— W3OMSAIHS BepXa U
OOKOB MOIYIIKK MU OTKOCOB HACKIIU U3 CHHTETHIECKOTO HETKAHOTO MaTepuaia; 8 — KpHuBas IENPECCUU BOJHOTO MOTOKA B MPEJENIaX COOPYKEHHUs; 9 — MPUMEPHBI YPOBEHb Bepxa
KoueK; /0— OTKOCHI OrOJIOBKOB (DWIIBTPYIOILEH YacTH COOPYKeHUs; / [ — OTKOCHI MOJIXOIHBIX YYaCTKOB HACKINH /10 Bo3Benenuss OH

Pucynok 19.2 — Cxema ycrpoiictBa Quibtpytoueid Hacsinu (PH) Ha TopdsHBIX 1 3aTOp(HOBAHHBIX TPYHTAX



19.9 C mHaropHOH CTOpOHBI (UIBTPYIOLIMX HACHIIEH TPH  HEOOXOAMMOCTH  CJIEAYET
Ipe/lyCMaTpUBaTh WIOYIEPKUBAIOIINE YCTPOICTBa B BUJIE Baja BbicoToil He MeHee 0,4 M (HampuMmep,
13 KaMHs), OXBaThIBAIOIIHE MOIYKOJIBIIOM BXOJHOE OTBEPCTHE COOPYKEHHSI Ha PACCTOSHUH OKOJIO 2 M.

20 3BEMJISIHOE IIOJIOTHO B PAMMOHAX PACIIPOCTPAHEHHUSI BEUHOMEP3JIBIX
I'PYHTOB

20.1 3emussiHOE TMOJOTHO B pailOHaX pacHpOCTPaHEHHs BEYHOMEP3JbIX TIPYHTOB ClEIyeT
MPOEKTUPOBATh MO0 HOpMaM Hacrosiero CBoJa NpaBWl MO HNPOSKTHPOBAHMIO 3EMJITHOTO IOJIOTHA C
Y4ETOM JIOTIOJIHUTENILHBIX MOJIOKEHUH JaHHOTO pas3jena, OTPaXKAIOUIMX COCTOSHUE W CBOWCTBA
BEYHOMEP3JIBIX I'PYHTOB, MX H3MEHEHHE BO BPEMEHH (B pe3yJbTaTe MpPOU3BOJCTBA CTPOUTEIIBLHBIX
pabor, mocieayomero JUHaMHYeCKOro BO3ACHCTBUS MOE3JHOW HArpy3KH U NMPUPOAHBIX (aKTOpOB), a
TaKKe yKa3aHUH IO M3BICKAHHMSM, MPOEKTHPOBAHUIO U CTPOMTEIILCTBY JKEJIE3HBIX JIOPOr B paiioHax
BeuHoi mep3notsl BCH 61 -89 ¢ yuetom pekomeHnanuii 1pyrux BenoMcrBeHHbIX HopM — BCH 200-
85, BCH 203-85, IToco6us x CHulI 2.05.07-85 [17].

20.2 TIpoekTupoBaTh 3eMJITHOE IOJIOTHO B paiioHAX BEYHOW MEP3JIOTHI CIEIYeT B KOMIUIEKCE C
NPOJOJNIBHBIM ~ MpOQHIEeM M IUIAHOM  JIMHUM,  BOJAONPONYCKHBIMHM,  BOJOOTBOJHBIMH U
MPOTUBO/IC(OPMAIIIOHHBIMH COOPYXEHHUSIMU C Y4ETOM TPeOOBaHMH K MPOM3BOACTBY paboT.

20.3 KoHCTpyKIMH 3eMJISTHOTO IOJIOTHA Clie/lyeT Ha3HayaTh B 3aBUCHMOCTU OT €ro PacIioIOKEeHHS
Ha JIEMEHTax penbeda, BiJia IPYHTOB, KATErOPUU IPOCAIOYHOCTH OCHOBAHHUS BEUHOMEP3JIbIX I'PYHTOB
(tabmuua 20.1)*; coctaBa rpyHTOB B Kapbepe M COCTOSHUS UX IPH OTTaUBaHMU B OTKOCAaX BBHIEMOK, a
TaK)Xe TEXHOJIOTUH ITPOU3BOJICTBA PabOT.

* Be4yHoMep3nible TPYHTBl B 3aBUCHMOCTH OT HX TEMIEpaTypbl [MOAPA3NEISIOTCS Ha
HHM3KOTEMIIEPATYPHBIC M BBICOKOTEMIIEPATYpPHBIE.

K HH3KOTEeMIepaTypHbIM OTHOCSIT TPYHTBI, UMEIOIIIE Temrepatypy MuHyc 2 °C 1 HIKE Ha TITyOuHe
10—15 M OT MOBEPXHOCTH 3EMJIH.

K BBICOKOTEMIEpATYpHBIM IPYHTaM — TPYHTHI, HMEIOIINE TeMIepaTypy Boiiie Munyc 2 °C, a mpu
OCTPOBHOM 3aJICTAHUN — HE3aBUCHUMO OT 3HAUCHHUS OTPULIATEIBHOM TEMIIEPaTypBL.

Beunomep3snbie TPyHTBI O CTENEHU WX Ae()OPMATUBHOCTH NPU OTTAUBAHUM DPA3JACISIOTCS Ha
YCTOWYUBBIE U HEYCTOUYHBBIE.

K HeyCTOWYMBBIM OTHOCSTCSI TJIMHUCTHIC TPYHTHI, IPECBSHBIC U IIEOCHUCTHIC TPYHTHI C TITUHUCTHIM
3alOJIHUTENIEM, KOTOpble MpPH OTTAaMBAHUM NPUXOIAT B MSATKOIUIACTHYHOE M TEKydee COCTOSHUE
(mokazartens Texkydectd I > 0,5), a Takke BCe HECKAJIbHbIC TPYHTHI, HE3aBHCUMO OT HUX BHJA IpPH
HaJIMYUU B HUX IOJ3€MHOIO JIbJIA.

20.4 JInst obecrieueHus] MPOYHOCTH U YCTOWIMBOCTH 3€MJISTHOTO TIOJIOTHA TP €r0 MPOSKTUPOBAHHH
cieyeT mpeaycMaTpUBaTh:

MPEUMYIIECTBEHHOE pa3MEIlleHUe TPAacChl Ha Y4YacCTKax pPaclpOCTPaHEHUs TPYHTOB, CIIAraroluX
MPOYHOE OCHOBAHUE U YCTOMYMBBIX MPU OTTAUBAHHUU B OTKOCAX BBIEMOK;

I COOPY>KEHHUSI HAachllled MPEeUMYILECTBEHHOE UCIONIb30BAHUE T'PYHTOB, HMEIOLIUX JIy4Illne
CTpOUTENbHbIE CBOMCTBA W B MEHBIIEH CTENEHHU IMOJIBEP)KCHHBIX M3MEHEHHIO COCTOSHUS TOJ
BO3JICHCTBUEM MTPUPOIHBIX (DAKTOPOB;

KOHCTPYKTHBHBIE W  OPraHM3al[MOHHO-TEXHOJIOTUYECKHE MEPOIPUSITHs, HalpaBleHHbIE Ha
OTpaHUYCHHUE BEIUYMHBI, MHTEHCUBHOCTU U HEPABHOMEPHOCTH OCAJIOK U MOPO3HOrO IMy4Y€HUS! TPYHTOB
3E€MJISIHOI'O IIOJIOTHA M €r0 OCHOBAHHUS;

CO3J]aHME 3amacoB IO HIMPUHE M BBICOTE€ HACHIEH B COOTBETCTBUU C PACUETHON BETMUMHOMN
nedopMaruii TPyHTOB OCHOBAHHSI;

YCTPOMCTBO WCKYCCTBEHHOTO OCHOBAHHMsSI W MNPHUMEHEHHE JPYrHX MPOTHBOAE(HOPMAIMOHHBIX
KOHCTPYKIMA (B TOM 4YHCII€ C MCIOJb30BAHMEM IIEHOIUIACTa, F€OTEKCTHIISI U T.[.) B BbIEMKaX M Ha
MOJIXO/IaX K HUM, NIPY HAJIMYHMHU MyYUHUCTBIX TPYHTOB, CIA0BIX M MPOCAIOYHBIX OCHOBAHUM;

MHUHMMAJIbHOE HapyLIEHUE E€CTECTBEHHOI'O PACTUTEIbHO-MOXOBOTO TMOKPOBa, a TaKXKe pexXUMa
TOBEPXHOCTHOM U TPYHTOBOM BOJ] HA y4aCTKaxX CO CIA0bIM M MPOCAJIOYHBIM OCHOBAHUEM.



Ta6muma 20.1

Tun ocHOBaHUS Benuuuna OCHOBHBIE BHJIbl U COCTOSIHHE TPYHTOB OCHOBaHUS
OTHOCUTEIBHOU
0cajIKu &
I npounoe 8<0,03 CkanbHble, KPYIHOOOJIOMOYHBIE W NecHYaHble TIPyHTHl 0e3

BKJIIOUCHUH Jibia; TJIWHUCTBIC TaJbIE€ TPYHTBI B TBEPAOM U
TIOJIYTBEPJOM COCTOSAHUAX

II nemocratouno| 0,03 < 3<0,1 |[AMHHUCTBIE TPYHTBl B TYTOIIACTUYHOM W MSTKOIUIACTHIHOM
MIPOYHOE COCTOSIHUSAX, @ TaKKe IeCYaHble U KPYHMHOOOJIOMOYHBIE TPYHTHI C
[JIMHUCTBIM 3aIIOJIHUTENEM IPH HAJIMYUU B HUX MPOCIIOEB MJIM JIMH3
JbJ1a CyMMapHOW TonmuHo# 70 0,10 M B Ka)10M CJI0€ MOLITHOCTBIO
1 M MccreayeMoii BEYHOM ep3JI0H TOJIM OCHOBAHHUS

I cnaboe 0,1 <8<0,4 |[MuHKCTBIC IPYHTHI B TEKYYCTUTACTHYHOM U TEKY4EM COCTOSHHSX, &
TaKke TOp(Bl, HEcYaHble M KPYIMHOOOJOMOYHBIE TPYHTHI IIPHU
HAJIMYUKM B HUX JIMH3 WIH OTAENBHBIX MPOCIOEB JIbJa CyMMAapHOM
TonuuHou 110 0,4 M B Ka)JIOM CJI0€ MOLUIHOCTBIO 1 M

IV npocanounoe 6>0,4 I'muHKMCTBIC TPYHTHI B TEKYy4eM COCTOSHUH, TOP(SHBIC OTIOKCHHS,
a TaKKe TPYHTHI BCEX BUIOB MPH HATHMYUK B HUX MOJ3EMHOTO JIbJa
CyMMapHO# MOITHOCTBIO Oonee 0,4 M B KaXKJIOM CJIO€ TOJNIIMHOU |
M

20.5 TunoBble KOHCTPYKIMH 3E€MJISHOTO IIOJIOTHA CJIEAyeT HPUMEHSTh ISl YY4acTKOB Tpacchl,
XapaKTepU3yeMbIX BEJIMYHUHON OTHOCHUTENBHOM ocaaku ocHoBanusa O < 0,1 (cm. tabmuiy 20.1) u
YCTOWYMBBIMU T'PYHTaMH B OTKOCaX HE3aBUCHMO OT IIIyOMHBI, XapakTepa 3ajJeraHus ¥ TeMIepaTyphl
BEYHOMEP3JIBIX [PYHTOB:

Juis Hacelned Ha ocHoBaHMAX | u Il xateropuil mpocasoYHOCTH, COOpPY)KaeMbIX M3 CKaJbHBIX,
KPYITHOOOJIOMOYHBIX, NIECYAHBIX TAJIBIX M CHITY4EMEpP3JIbIX IPYHTOB (C BIAXKHOCTBIO J10 3 %);

JUIS BBIEMOK IIIYOMHOH 10 12 M B CKaJbHBIX U KPYyHHOOOJOMOYHBIX TIPYHTaX, TaJbIX IECKax
KPYIIHBIX U CPeIHEH KPYITHOCTH ¥ BEYHOMEP3IIbIX IpyHTaX | KaTeropuii npocaio4HOCTH.

[lpu >TOM WMPHUHY 3E€MJISHOrO TIOJIOTHA, OYEpPTAaHHE ero BepXa, KPYTU3HY OTKOCOB ClIEIyeT
Ha3HayaTh B COOTBETCTBHM C TPeOOBaHUSAMHM pasjiena 5 B 3aBUCHMOCTH OT BHJIa, COCTOSHHSI U CBOMCTB
IPYHTOB C Y4ETOM BO3MOXKHOT'O UX U3MEHEHHSI.

20.6 MuHHMaJIbHYIO BBICOTY HACBIIIEH Ha BCEX BH/IaX OCHOBAHWM CieqyeT Ha3HayaTb 110 YCIOBHAM
MPOEKTUPOBAHUS MPOIOIBHOIO MPOQHIIsL, a Ha y4acTKax co CIaObIMU M MPOCAJOYHBIMU OCHOBAHUSIMU
— KpOMe TOro, IO pe3yJIbTaTaM TEIUIOTEXHUYECKHX PacyeTOB.

20.7 WupuBuIyalbHOMY NPOEKTUPOBAHHUIO IOUISKAT OOBEKTHI, NEpedyHclieHHble B 1. 6.2, u
JIOTIOJIHUTEINILHO B YCIOBUSIX BEYHOW MEP3JIOTHI 3MIISIHOE MOJIOTHO B Mpejiernax:

Mape, MpeACTaBIIomUX coboi cimabsle W mpocanodnble ocHoBanus (8 > 0,1, e III u IV
KaTeropuil mpocai0uHOCTH);

Y4aCTKH C aKTUBHBIM Pa3BUTHEM MJIM BO3MOXKHBIM BOZHUKHOBEHHEM TEPMOKAapCTOBOI'O IPOLIECCa;

YYaCTKH C HaJTMYMEM CE30HHBIX WM MHOTOJIETHUX OyrpoB Iy4eHUs;

HaJesieil, JeHCTBYIOIUX B €CTECTBEHHBIX YCJIOBHUSX, U IPOTHO3UPYEMBIX.

20.8 HezaBucumo ot TemmepaTypbl BEYHOMEP3JIbIX TPYHTOB OCHOBAHHMS CIIEyeT YUUTHIBATH OCAIKH
HACBINIEl ¥ OCHOBHOHM IUIOLIAJIKM BBIEMOK, BO3HHMKAIOUIME B pe3yibTare AehOpPMUPOBAHUS T'PYHTOB
JeATENBHOTO €105 S, ¥ OT Ae(pOPMHUPOBAHHUS OTTAHBAIOIIMX BEYHOMEP3IIBIX TPYHTOB Sy

20.9 CymmapHyI0 BeTHYHHY OCa[KU Hachllel S = S, + S cemyeT noapasaensars Ha CTPOMTENbHYIO
S¢ ¥ DKCIUTYaTallMOHHYIO S,

CooTHOIIEHHE MEX/Jy HHMH CJIEQyeT YCTaHaBIMBaTh Ha OCHOBAaHMM OIBITHBIX JAaHHbIX. [Ipu
OTCYTCTBHMH TaKUX JAHHBIX OPUEHTUPOBOYHO MOXHO MpPUHATE S, = S, =0,5 S.

VBenuueHue IHMPHHBI Hachii Ab Ha ypoBHE NpPO(WIBHOH OpOBKM ClEIyeT ONpeneNnsiTh o
dopmyie

Ab=38S,, (20.1)

B Tex ciywasx, Korja mnpenycMaTpUBAeTCs YacTHYHBIM 3amac Ha OcCajKy IO BBICOTE HACBIIH,
BEJINYMHA YHIMPEHHS HACBIIH JIOJDKHA OBITh COOTBETCTBEHHO YMeHbIleHa (pucyHok 20.1).
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1 — OTKOC HACBHIITH THITOBOU KOHCTPYKIUH, 2 u 3 — 3amac 1o INUPUHE U BBICOTE HACBIIIH; 4 — BerHI/Iﬁ ciou HacCbIIIH, Z[OCBIHaeMBIﬁ B YCJIOBUAX OKCIUTyaTallluU; S5u6—
TNOBEPXHOCTH BEYHOMEP3JIOr0 I'pyHTa COOTBETCTBEHHO B €CTCCTBEHHBIX YCJIIOBUAX U IOCJIC €€ MMOHWXKCHUA Ha paCuUCTHYIO rﬂy6I/IHy, Bﬂp u Bﬂ — OTMECTKa 6pOBKI/I 3CMJIAHOI'O I10JIOTHA

COOTBETCTBEHHO ITPOEKTHOH U MPOQUIBHON BBICOTHI

Pucynox 20.1 — PacueTrHas cxema K OIpEACTICHNUIO OCAJIOK U YBEJIMYCHUIO HaYaJIbHBIX pasMEpoOB HACBINEeH
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1 — BOIIOOTBO/IHAS KaHABA; 2 — JIPEHUPYIOLIMHA I'PYHT; 3 — TEIJIOU30JIALIMS, Ha3HaYaeMas 10 pe3yJbTaTtaM TeIUIopU3NUECKUX pacueToB; 4 — IpeHaxkHas Tpyoa; 5 —
[JIMHUCTBIA TPYHT; 6 — NMOBEPXHOCTh BEYHOMEP3JIOro IPYHTa B €CTECTBEHHBIX YCIOBUAX (pa3Mepsl B M); Hy — o0las BbICOTa ClI0sl HACKIITHOTO TPYHTA CO CJIOEM BBIPE3KH h,
Pucynok 20.2 — Cxema ycTpoicTBa HCKYCCTBEHHOI'O OCHOBaHHMS HAaChIIel BBICOTOM MeHee | M Ha ydacTkax ¢ BeuHoMep3JsibiMu rpynTamu 11 u 11T xateropwii (a) u IV kareropun

npocaouHocTH (0)



1 — npeHUpyOWUH IPYHT; 2 — TIIMHUCTBIN IPYHT; 3 — MOBEPXHOCTh BEUHOMEP3JIOr0 IPyHTA Mociie 00pa30BaHMs ASSATENBHOIO CIIOS IO IepUMeTpy BbieMkH; H,;, — riyOuna
BBIEMKH IO IIPOJIONIBHOMY Npodunto; Hy, — riryOuHa BeIEMKH C y4ETOM BENMYMHBI BBIPE3KH h, c1aboro rpyHTa OCHOBaHHs, HA3HAYAEMOMH 10 pacyeTy; h,. — BeIMYHHA 0CaJKU
OTTaMBAIOIIEro IPYHTa OCHOBAHUS NPU 00pPa30BaHUU JIESATENLHOrO CIIOS 110 IEPUMETPY BHIEMKHI

Pucynox 20.3 — IlonepeuHslii mpoduinb BEIEMKU B TyrOIUIACTUYHBIX M MSATKOIUIACTHYHBIX TIIMHUCTHIX TPYHTAX

!

yr

1 —peHupYIOIIHNiA, KPYITHOOOJIOMOYHBIN IPYHTHI, B TOM YHUCJIE C IECYaHbIM U [IIMHUCTHIM 3alOjIHUTEIeM; 2—ApeHakHas Tpy0a; /—ToiuHa ciosi, Ha3Havaemas 1o pacyery
Pucynok 20.4 — Ilonepeunslii mpoQuiIb BEIEMKU B IIIMHUCTBIX TPYHTAX, IEPEXOIAIINX IPH OTTAMBAHHU B TEKYYEIUIACTUYHOE U TEKy4ee COCTOSIHUE
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1 — JIOTOK MPOTHBOITYYNHHON KOHCTPYKLIMH; 2 — TajibKa WM IPaBUii, a €CIIM BbIEMKa MPOPE3aeT IUIbIBYHBI MU TNIMHUCTBIE TPYHTHI, TO KPYITHO3EPHUCTBIHN MECOK; 3 —
YKpeIUIeHHEe 0TKOCOB; h, — riryOMHa BBIpE3KH, Ha3Hadaemas 1o pacuery; H;, — riryOuHa BbIEeMKH 110 IPOA0IBHOMY HPODHITIO
Pucynok 20.5 — Ilonepeunslit mpoQuib BEIEMKU B IIMHUCTBIX TPYHTAX, IEPEXOJAIINX IPH OTTAMBAHHU B TEKYYEIUIACTUYHOE U TEKy4ee COCTOSIHUE



20.10 Ha ywactkax ciaOblX M INpOCaZOYHBIX OCHOBaHMH Hacwllied BbicoTod MeHee 1,0 M mpu
HAJIMYUM  PACTUTENBHO-MOXOBOTO IOKpOBa M MeHee 1,5 M mnpu ero OTCYICTBHUM CleIyeT
IpelyCMaTpUBaTh YCTPOWCTBO MCKYCCTBEHHOrO OCHOBAHMSI U3 CKAJIBHOTO, KPYIHOOOJIOMOYHOIO HIIM
MIECYAHOT0 XOPOILO JApeHupyrouiero rpyura (pucynok 20.2). ['lmyOuHa TpaHIen BBIPE3KH ONpeersieTcs
pacyerom.

20.11 B BbpleMKax, Ha y4yacTKax 3ajJeraHusi INIMHUCTBIX TIPYHTOB HWJIM KPYMHOOOJIOMOYHBIX C
[JIMHUCTBIM 3aIlOJIHUTEIeM TpH cojiep:kaHuu yactul pasmepom 0,1 MM 1 meHee B oobeme Gonee 20 %
cllelyeT NpenycMaTpuBaThb 3aMEHy €CTECTBEHHBIX TI'DYHTOB OCHOBAaHHS JPEHUPYIOIIMMHU IIyTeM
COOTBETCTBYIOIIETO YBEIH4YEHUs INTyOuHbI BoleMKH (pucyHkH 20.3, 20.4) win pa3paOoTKH TpaHILIEH MO/
OCHOBHOH IUIOIIAJIKOM C YCTPOWCTBOM JIOTKOB NMPOTUBOITYYMHHON KOHCTPYKIMH (pucyHOK 20.5).

Jlng  HeycTOMYMBBIX TPYHTOB IpM OTTauBaHuM B orkocax (cM. 1. 20.3) HeoOXOIUMBI
JIOTIOJIHUTEIIbHBIE MPOTUBOAE(HOPMALIMOHHBIE MEPONPUITHUS: YIIOIOKEHHE OTKOCOB, TEILIOU3OJISLINS,
YCTPOMCTBO OTKOCHOTO JIpeHa)ka, OOCBHIIIKa OTKOCOB JIDEHHPYIOIIUM M  KPYIHOOOJIOMOYHBIM
MaTEepHUAJIOM.

20.12 YuacTku Tpacchl C HAIMYMEM IOJ3EMHOIO JIbJia, 3aJIeralollero Ha riyOMHE MEHbIIeH, YyeM
JIBOMHAsT WIM  TpOHHAas TOJIIMHA JESATENBHOr0 CJI0S B  palioHaX COOTBETCTBEHHO C
HU3KOTEMIIEPATYPHBIMH W BBICOKOTEMIIEPATYPHBIMH ~ BEYHOMEP3JIBIMU  TDYHTaMH, IOAJIEXKAT
BBIJIETICHUIO.

JI1g TaKMX y4acTKOB B MPOEKTaX 3e€MJISTHOT'O IOJIOTHA CIIENyEeT NPeayCMaTpHUBaTh:

CO3JIaHME 3alpeTHBIX 30H, OrPaKIAaeMbIX CIICLHAIbHBIMH 3HAKaMH, B MpeAelaX KOTOPBIX
3arperiaeTcs X03sUCTBEHHAs IS TENbHOCTD KaK IPH CTPOUTENIBCTBE, TaK U B IIEPHUOJ SKCILTYaTaluu;

yKa3aHUs O BpEMEHH M TEXHOJIOTHH MTPOU3BOJCTBA 3€MIISTHBIX paboT, HCKIIIOYAIOIINX BO3MOXKHOCTD
OTTauBaHHS I'PYHTOB;

pa3MelleHre MPUTPAcCOBON aBTOIOPOTH Ha PACCTOSHUU HE MeHee SO M OT IOOUIBBI HACHIIH;

TpeOOBaHUS K TPYHTaM, YCTPOMCTBAM TEIUIOM3OJISALMH U T. 1.

MuHUMAaNIBHYIO BBICOTY Hachi H;, Ha Takux ydacTkax CleAyeT Ha3HauaTb B COOTBETCTBHH C
TpeboBanusmH 1. 20.6 U, KpOME TOro, UCXOAS U3 YCIOBUS

2h, - I, < Hpin 2 hygin (20.2)

rne h, — TonmMHa JesaTenbHOro CIos, M;

[, — paccTosiHUE OT NOBEPXHOCTH BEYHOMEP3JIOro TPYHTA JI0 BepXa CJIof JIbAa, M;

Hiin — 2™ s nopor I u I kareropuit, 1,2m — aunst nopor III—IV kareropuid.

[IpuHuMaTh crieayer GONBIIYIO U3 IMOJYYEHHBIX BEIUYHH.

IIpu cymecTBeHHOM HapyIIEHUH PACTUTEIBHO-MOXOBOIO IMOKPOBa, a TAaKXKe Ha ydacTKax, TJe
BO3MO)KHO HAapyLIEHHE peXHMa IOBEPXHOCTHOIO CTOKAa BOJbI, CIIAyeT IpeaycMaTpUBaTh
MPOTUBOIC(OPMALTIOHHBIE MEPOIIPUSTHSI.

20.13 B mpenenax y4acTKOB 3ajleraHusl MOJ3EMHOIO JIbJa HEMOCPEACTBEHHO MO AEATEIbHBIM
CJI0eM, IJie TI0 TEXHUYECKHM NPUYMHAM BBICOTA HACBIM Ha3Hayaercs MeHee TpeOyemoil myHkra 20.6,
clieflyeT IpeAaycMaTpHBaTh MOJIHOE MM YacTUYHOE YJAJIGHHE JIbJja M3 OCHOBAHUS HACBIM C
3aIl0JTHEHUEM TPAHILIEH MECTHBIM rpyHTOM (pucyHok 20.6).

Ecnu cymMma TONMIMH JEATENbHOTO CJIOS M BBICOTHI HACHIIM OyIeT paBHA WM INPEBBICUT 4 M,
MO/I3EMHBIH Jie]| pa3peniaeTcs He yAalsiTh.

20.14 BrleMKH B IpyHTax, coJepsKalllux MOA3EMHbIH Jie]l, ClIeayeT MpoeKTHpoBaTh o Hopmam BCH
61-89.

Ecnu BbleMKka mpopesaeT JIMH3Y JIba, TO HEOOXOAMMO PacKphIBAaTh €€ B IpejiesiaX KOHTYpa JIMH3BI
Ha TaKylo IIHPHUHY, YTOOBI JIeJ] U3 OTKOCOB ObLI ynasieH (pucyHok 20.7).

[Ipu 3HaYUTENTHLHOM MPOCTUPAHUU CIIOS JIbJ]a PACKPBITHE BHIEMKH 11€1€CO00pa3HO B COOTBETCTBUU C
pucynkom 20.8. Jlen, oOHa)KEHHBIH Ha OTKOCAaX BBIEMKH, CIIEJlyeT MPHKPBIBATH CIIOEM JPEHUPYIOLIEro
IpyHTA.

[Ipu 3asmeranuu cios JibJa HWKE OPOBKM 3E€MIITHOTO IOJOTHA HAa IIIyOMHE MEHee WIM pPaBHOM
TOJNIMHE JEATENBHOrO CI0si HEOOXOOMMO MpelyCMaTpUBATh yHajCHHUE JIbJa M 3aMEHY €ro MECTHBIM
IPYHTOM; NIpH OoJbLIeH ITyOWHE 3ajieraHus JIba ero pa3peraercs He yaajsTh.

20.15 Belemku, mpope3arolye BOAOHOCHBIE TOPH30HTHI, CIEIYeT OrpaXkaaTh IpEHaXKHBIMH
YCTPOICTBAMH WIJIM HNPOTHBOHAJIEIHBIMU COOpYXEeHUsAMHU. [locneqHue Ha UIeKUT MpeaycMaTpiBaTh Ha
y4acTKax, JNEHCTBYIOIIMX B TPHPOAHBIX YCIOBUSAX WM Ha y4acTKaxX NPOTHO3UPYEMBbIX Hajenel, B
KOMIUIEKCE C BOJIOOTBOJHBIMH YCTPOWCTBAMHU.

20.16 J[lpenaxxu paspemaercsi NPUMEHSTh TOJBKO IpH JeOMTE HCTOYHHKA M TeMIlepaType
IPYHTOBOH BOABI, OOECIIEUMBAIOIIMX KPYIJIOrOJUYHYIO paboTy JpeHaxa, WIM B Clydasx
OCYILIECTBJICHHSI TIO/IOTPEBA WIIH IPYTHX MEPONPHATHH, IPETOXPAHAIONINX JPEHAX OT IPOMEP3aHHsL.
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1— HOZ{SGMHHﬁ JICI; 2 — 3aChIIKa MECTHBIM TJTHHHCTHIM TPYHTOM; 3 — MOBEPXHOCTH BEYHOMEP3JIOT'O I'PyHTa B €CTCCTBEHHBIX YCIIOBUAX h}J — MOIIHOCTb JACATCIIBHOI'O CJI04 B
€CTCCTBCHHBIX YCIIOBUAX
Pucynox 20.6—Cxema yCTpOfICTBa HAChIIXM HaJ IMOA3€MHBIM JIBJIOM, 3aJICralOlIUM Ha FJIYGI/IHG, paBHOfI MOIITHOCTH ACATCIBbHOI'O CJI0s
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1 — KOHTYPBI JIMH3BI JIbJa; 2— och MyTH; H;— riyOuHa BBIEMKH 110 IPOJOIBLHOMY Ipoduinto; hy, — BEIMYMHA OCAJIKU OTTAaHBAIOLIEr0 IPyHTa OCHOBAHUS ITPH 00pa30BaHUH
JIESITEIBHOTO CII0SI 110 IEPUMETPY BBIEMKH
Pucynox 20.7 — Ilonepeunslii npoduiib BEIEMKH, IPOPE3AIOIIEH JIUH3Y JIba
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1 — otkoc He kpyue 1:1,5; 2 — rpyHT 3aMeHbl; 3 — pacCTOsTHUE JI0 IIOBEPXHOCTH CJI0s JIbJia (HE MeHee JIBOMHOW I TyOUHbI OTTaMBaHHs IPYHTa 3aMEHBI); 4 — Jiel
Pucynok 20.8— Ilonepeunslii npo b BHIEMKH, IPOPE3aIoIIeii CI0H MOA3EMHOr0 JbJa



20.17 BonooTBOAHBIE COOPYXEHHS Ha Y4acTKaX C BEYHOMEP3JIBIMH T'PYHTaMH, COXPaHSIOIIUMH
YCTOWYHMBOCTH B OTKOCAX IPH OTTAMBAHUH, CIIElyeT IIPOSKTUPOBATH 110 HOpMaM pasnena 17.

20.18 Ha mapsix BOJOOTBO/HBIC KaHABBI CIEAyeT NpeaycMaTpuBaTh Ha paccrosHud 5—10 M ot
TO/IOLIBBI HACHIIIH.

[IpononbHBIN YKIOH BOJOOTBOJHBIX KaHaB cieayer HazHadaTh He MeHee 0,004 Ha MOXOBOi U He
menee 0,002 Ha koukoBaToii Mapu. IllupuHy KaHaBBI NMOHM3Y cieayeT nmpuHuUMaTh He MeHee 0,8 M
(mocie ykperuienus), riyouny ve meHee 0,6 M OT HU3a KOYEK.

Ecnmu TpeGyeMblii POJOJIBHBIA YKIIOH HE MOXKET ObITh O0ecHedYeH MM YCTPOHCTBO IPOAOJIBHOM
KaHaBbl MOXET MPHUBECTH K BO3HUKHOBEHHIO TEPMOKAPCTOBOIO IpoLecca, CIEAyeT IpeaycMaTpUBaTh
MOIIEPEYHBIA IMPOITYCK IOBEPXHOCTHOM BOJBI MOCPEACTBOM (PUIBTPYIOIIMX HAChINEH, IPeHUpYIOINX
npope3eit Uil JPYruX BOJOIPOIYCKHBIX COOPY>KEHUH.

B03MO)XXHO MeHbIIElH NPOTSXKEHHOCTH CIIEAYeT TaKKe IMPOSKTUPOBATH MPOJIOIbHBIE BOJOOTBOIHbIC
U HAaropHbleé KaHaBbl HAa y4yacTKax cia0ObIX M IPOCAZOYHBIX OCHOBAHUH, JIErKOPAa3MbIBAEMBIX H
HEYCTOMYMBBIX I10CJIE€ OTTaUBaHUS IPYHTOB.

20.19 Ha mapsx u TopdsHHKax B CiaydasX, KOrJa OIOJ3aHHE OTKOCOB M 3allIbIBAHUE KAaHAB
HEen30eKHO, ClenyeT MNPUMEHATh JIOTKM WIM WHIMBHIYaJbHO IPOEKTUPYEMbIE BOJOOTBOJHBIC
YCTPOMCTBA.

20.20 Otkochl BBIEMOK B INIMHHUCTBIX I'pyHTaX, HPUOOPETAIONIUX I1OCIE OTTAUBAHMS COCTOSHUE OT
TBepAoro a0 msrkomtactuyroro (I < 0,75), B MeNKkMX W MbUIEBATBIX IECKaX, B TOM 4YUCIE U C
CoZiepXKaHWeM TajbkH, TpaBus M jApecBbl 10 50 %, a TakkKe B KPYIHOOOJOMOYHBIX TPYHTax C
[JIMHUCTBIM  3amonHuteneM 10 50 %, 1enecooOpa3sHO YKpEIUIsATh IIOCEBOM MHOTOJIETHHX TpaB
palioHUPOBaHHBIX COPTOB IPH MOBBILIEHHOH HOPME BBICEBA CEMSIH.

PaboThl M0 yKperieHuIo OTKOCOB ClieyeT MpeaycMaTpuBath yepe3 1—2 roxa mocie pa3paboTKu
BBIEMKH M 00pa30BaHUs HOBOT'O JIESTEIHLHOIO CJIOSl Ha OTKOCAX.

J171s BBIEMOK B TJIMHHUCTBIX IPYHTAX, MPUXOAIINX B MATKOIUIACTUYHOE COCTOSIHUE ITPU OTTAaUBAHUH,
B IPOEKTE CIIe/lyeT IpeayCMaTpUBaTh JOMOJIHUTENbHBIE 00BEMbI PaboT 0 2—3-pa30BO MJIAHUPOBKE
OTKOCOB ¥ OYHCTKE KIOBETOB B TEpUoA (POPMHUPOBAHHUS IESATEIHLHOTO CIIOS.

20.21 CrnocoObl yKpemjeHHs OTKOCOB BBIEMOK B TIJIMHUCTBIX TIPYHTax, HPUXOMSIIMX IpH
OTTaMBaHUM B TEKYYEIUIACTHYHOE M TEKydee COCTOSHHE, HEOOXOIMMO Ha3Ha4aTh B KOMIUIEKCE C
MPOTUBO/IE(OPMALIIOHHBIMHI MEPOIIPUSTHIMH.

20.22 OTKOCHI U JHO KaHaB B MSTKOIUIACTHYHBIX CYIJIMHKAX U CYIECSX LEeNecO00pa3HO YKPEIUIITh
rajeyHo-rpaBUMHBIM HMJIM LIEOCHUCTHIM MaTepuaiioM TomuuHoi cinog 1o 0,30 M B 3aBUCHMOCTH OT
pa3MepoB 4aCTHI] UCIONIB3yEMOro MaTepuaa.

21 3EMJISIHOE IIOJIOTHO BHEIIHUX (IIOJABE3AHbIX) IIYTEMI

21.1 K BHemHuM (MOABE3HBIM) IYTSM OTHOCSTCS KEJIE3HOJOPOXHBIE ITyTH, NpeJHa3HaYeHHbIE
JUI BHEIIHMX MEPEBO30K I'PY30B MPEANPUSATHH M OpraHM3alMid WM COCIUHSIOIINE CTaHIHIO (ITYHKT)
MPUMBIKAHHS XKEEe3HBIX JIOpOr OOLIel CeTH C MPOMBINUICHHON CTAaHIMEH, a NpU ee OTCYTCTBHU — C
MOrPY304HO-Pa3rPy30YHbIMM  IYTSMH WJIH CO CTPEJIOYHBIM IIEPEBOAOM IIEPBOrO OTBETBJICHHS
BHYTPEHHHX JKEJIE3HOIOPOXKHBIX MyTEH.

21.2 Bueminue (OABE3IHBIC) MyTH, UMerOIUe 5—10-JIETHIOI NEPCHeKTUBY BKIIOUCHUS B OOIIIYIO
ceTh KeJle3HbIX Jopor Poccum winm mnpenHasHayeHHbIE IS TMACCAXKHPCKOTO JABMIXKEHHS, CIEIyeT
npoektupoBath o CHull 32-01-95 ni1st cooTBeTCTBYIOLIEH KaTEropHy JIMHUH.

3eMJIsIHOE TIOJIOTHO 3THX IOJBE3IHBIX IyTeH CJeqyeT NMPOEKTUPOBATH MO HOPMAaM HACTOSILEro
JIOKyMEHTA.

21.3 KoHCTpYKIMIO 3€MJITHOTO MOJIOTHA Ha3HAYAIOT C OTKPBITOH 0asslaCTHOM HMPU3MOH B YBSI3KE C
penbepoM  MECTHOCTH, IUIAHOBBIMH M BBICOTHBIMM ~OTMETKaMH JpPYruX JACHCTBYIOIIUX U
MPOEKTUPYEMBIX COOPY)KEHHI 1 KOMMYHHKALIUI 1 OOIIMMH PELIEHHSMU 110 OPraHU3alluKi BOJOOTBO/A B
paiioHe CTpOUTEIbCTBRA.

[lo cormacoBaHWi0 ¢ 3aKa3uMKOM Ha MEPECEUCHUSIX MM PACHOJIOKEHHBIX HapalielbHO
KEJIE3HOJJOPOXKHOMY MOJIOTHY APYTHMX COOPYKEHUSX M KOMMYHHKAIMAX, Ha ydacTKaxX 3acTPOCHHOM
TEPPUTOPUU MPEANPUITHH U OpPTaHU3aLMUi, TOPOACKUX IOCEIKOB U T.II., JOMYCKAETCS KOHCTPYKLHUIO
3eMJISIHOTO IOJIOTHA NPHHUMATH C 3ariyOJeHHOW WM NONy3ariyOJIeHHOH OasIacCTHOM Hpu3MOW H
HaJIS)KHBIM BOIOOTBOJIOM C PUMEHEHUEM KeJIe300€TOHHBIX JOTKOB (pucynku 21.1,21.2).

21.4 KoHCTpyKIHMS 3E€MIISTHOrO IIOJIOTHA IOABE3IHBIX HYTEH C OTKPHITOH, 3ariyOleHHOH Win
TOJTy3ariTyOJIeHHO!M 0aylacTHOM MPU3MOH JIOJKHA OTBEYATh TPEOOBAHUSIM JIOJITOBEYHOCTH, NPOYHOCTH
U YCTOMYMBOCTH B JI00O€ BpeMs Tojia M JO/DKHA ObITh paccyMTaHa Ha JIBU)KEHHE YEThIPEXOCHBIX



BaroHoB ¢ Harpy3koi Ha ock 294 xH (30 Te).
21.5 3emisiHOE TNOJOTHO BHEIUHHMX (TMOXBE3HBIX) >KEJIE3HONOPOKHBIX MyTeH, HE HMEIOIINX

MEpPCIIEKTUBbl BKJIIOYECHUS B OOIIYIO JKENE3HONOPOXKHYI0 ceTh Poccum (cM. m. 21.2), a Ttakxke
BHYTPEHHHX ITyTeH NMpPEANpPUATHH M OpraHu3aluii, npoektupyercs u coopyxaercs nmo CHull 2.05.07-

91.
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OZ[HOHyTHLIﬁ y4acTokK: a, 6 — C OTBOJOM BOJIbl KKOBETOM, B, '— C OTBOJOM BO/IbI JIOTKOM;
h@ — TOJIIMHA 6aJ'IJ'IaCTHOFO CJI04, B — IIUpUHA 3€EMJIAHOT'O ITOJIOTHA, B — mupuHa 6aJ'IJ'IaCTHOﬁ
NPpU3MBbI

Pucynok 21.1 — 3eMiisiHOE TIOJIOTHO € 3ariIyOJIEHHON M MOJTy3ariiyOJIeHHOH 0ayu1acTHON MPU3MOM
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JIBYXITyTHBIH Y4aCTOK: & — C OTBOZIOM BOJIbI APEHAXKOM; O, I' — C OTBOJIOM BOJIbI JIOTKOM;
B—C OTBOJIOM BOJIbI JIOTKOM H KIOBETOM; hg— TonmuHa GaacTHoro ciosi; d — MeXIyIyThe;
B’ — mupuHa 6aJuIaCTHOM NMPHU3MBbI
Pucynok 21.2— 3emisiHOE NOJIOTHO € 3arTyOJICHHOM U MoTy3ariyOsieHHOH OaJlilacTHOW pU3Moit

22 DKOJIO'MYECKHUE TPEBOBAHUS ITPU NMPOEKTUPOBAHHUU 3EMJISIHOI'O
MHOJIOTHA

22.1 Tlpy mnpoeKTUPOBAHUM 3EMJISIHOTO IIOJIOTHA B HPOEKTaX JOJDKHBI IPeaycCMaTpHBaThCA
KOHCTPYKIIMM M TEXHOJIOTHMM IPOM3BOJCTBA padoT, CIOCOOCTBYIOIIME CHIDKEHUIO OTPULATEIEHOTO
BO3/ICHCTBHSL CTPOMTENILCTBA Ha OKPY)KAIOLIYIO IIPUPOJIHYIO CpELy.

22.2 Jlyia npenoTBpalleHus Aerpajalui OKpyXXKaloueld cpelibl, BOCCTAHOBJICHHs HapYIIEHHBIX MPH
CTPOUTENILCTBE MPUPOJHBIX CHCTEM W O00ECHEYeHHs 3KOJIOro->KOHOMUYECKOH cOaJaHCHPOBAHHOCTH
OyayILero pa3BUTHS TPAHCIIOPTHO-IIPUPOIHOM CUCTEMBI B LIEJIOM B IIPOEKTE CIIEAYeT IpeycCMaTpUBaTh
OLIEHKY BO3JCHCTBUS Ha OKpyxatomyo cpeany (OBOC) npoekTHpyeMoro 3eMJSHOIO IIOJIOTHA B
cootBerctBud ¢ CII 11-101-95 u BpemenHoii nuHctpykumeii «OLeHKa BO3JICHCTBHS CTPOMTENILCTBA HA
OKPY’KaIOIIyIO Cpely B MPOEKTaX KEIEe3HbIX U aBTOMOOMIIBHBIX J0por» [S8].

OBOC sBnsiercsi caMOCTOSITENIbHBIM 3TalloM B CHUCTEME IIOJrOTOBKM PEIIEHWH O pa3BUTHH
XO35HICTBEHHOI JI€STENbHOCTH, Pa3padaThIBACTCs 10 NPHHATHS MIPOSKTHBIX PELICHUH, BXOAUT B COCTaB
MPOEKTHO-CMETHOM JOKYMEHTALMH U 0QOpMIIIETCS OTAEIbHBIM JJOKYMEHTOM.



22.3 Paznen «OxpaHa OKpyarolei cpensl» Boinonusercs B coorserctsuu co CHull 11 -01 -95 u
COZIEPXKUT TPOEKTHBIE pEUICHUs 110 KOMIUIEKCY IIPOEKTHBIX MEpONpUSATUH, 00ecreYrBaromnX
BhInoTHeHue nojoxeHnii OBOC 1o skonornueckoit 6e30macHoOCTH.

22.4 OcHOBHblE KOHCTPYKTHUBHBIC pEILEHUS 3E€MJISHOTO TIIOJIOTHA JOJDKHBI 0OecreunBaTh
HaMMEHBILIYIO MOTPEOHOCTh B OTUYXIECHHH 3€Mejb, HauOOJbLIYI0 COXPAaHHOCTH (Jopbl U (ayHBI B
MPOLIECCE CTPOUTENILCTBA U SKCIUTyaTallK, B TOM YHCIIE 32 CUET:

HaMMEHBLIET0 PACKPBITUA BEIEMOK B CKAJIbHBIX M PBIXJIBIX I'PYHTAX;

YCTpOiicTBAa HACBINIEH C KPYTBIMH OTKOCaMM, CO3JaBa€MBIMU IIyT€M COOTBETCTBYIOIErO0 WX
3aKperIeHus;

COOPYXEHHSI BMECTO BHIEMOK TOHHEJICH, a BMECTO HACHINEH 3CTaKas;

UCIIOIB30BAHHU (BMECTO TPAJAUIMOHHBIX) HOBBIX KOHCTPYKTHBHBIX PEIICHUIl M MaTEpHAOB IpH
MPOEKTUPOBAHUU U CTPOUTEIHCTBE 3EMIISTHOTO IIOJIOTHA, YINPOLIAIOUIMX TEXHOJOTMI0 M B MEHbILEH
CTEICHHU BO3/ICHCTBYIOIIUX Ha OKPYKAIOIIYIO Cpe.y.

22.5 HaumeHbliee pacKpbITHE BHIEMOK M TIOJYBBIEMOK 3a CYET NPHJIAHUS MX OTKOCAM KpPYTOro
O4epTaHus IMPHU COXPAHEHWH HEOOXOAMMOro YPOBHS HAJICKHOCTH OCYLIECTBIISIETCS C YYETOM BCei
COBOKYITHOCTH MHXXEHEPHO-T'€0JIOrHYeCKUX ycinoBHH. [Ipu 5TOM B 5KOJIOrH4ecKOM IUIaHEe YMEHbLIAeTCs
00beM pa3zpabaTbiBa€MOro rpyHTa, 4TO CIIOCOOCTBYET YMEHBILICHHUIO ITPU CTPOUTEILCTBE:

3aIbUICHHOCTH JIAaHIAPTOB B IpoLecce pa3padOTKH IPYHTOB;

paccerBaHus B3phIBYATHIX BEILECTB;

YPOBHS IIIyMOB, BEIOPOCOB Pa3JIMUHBIX BPEAHBIX BeulecTs mpu padore CIM 1 MexaHU3MOB.

22.6 B Tex ciydasix, KOraa YCTOHUYMBBIH OTKOC HE JIOTOHSIET CKIIOH, JJIS CHIDKEHHUSI HapyLISHHBIX
MOJIE3HBIX 3eMelb, (uiopbl U (ayHbI LienecooOpa3HbIM SBISETCS CO3JIaHHE M YKPEIUIEHHE OTKOCOB
GoJiee KPYTHIX OUEPTAHUI HECYIIMMH KOHCTPYKIMAMHI — aHKEpPaMU WJIH 3aaHKEPEHHBIMH ITOIIOPHBIMU
CTEHAMH.

22.7 C uenbio yMeHbLICHHs IUIOLIA]M, 3aHUMAaeMOM OTKOCAMH HAChINEH Ha 3aTsHKHBIX KOCOropax,
PEKOMEHYEeTCs! YKPEIUIATh HU30BbIE OTKOCHI PA3JIMUHBIMH MOAIIOPHBIMU COOPY)KEHUSMH.

22.8 Ilpu BbicoTe Hackimmeir or 8 10 20 M wHenecooOpa3HBIM SIBISETCS BMECTO HAChINeEH
CTPOUTENBLCTBO dcTaka]. OHU TO3BOJISIOT YKOHOMHTH OOJIBIINE TUIOLIAH 3eMEIbHBIX YTOAMM, CHIKATh
YPOBEHb IlIyMa U BUOPALMK M COKPATUTD JJIMHY TPACCHI.

22.9 3ameHa BBIEMOK TOHHEJSIMM LieliecooOpa3Ha, HauWHasg ¢ MIyOMHBI BbleMKU 25 M. I[lpu stom
COXpaHAETCs CYLIECTBYIOLIMI JaHuadT.

22.10 dakTopamy, BIMAIOIIMMH Ha OKPYXKAIOIIYI0 CPEAy HPH COOPYKEHHUHM 3EMIISTHOTO IIOJIOTHA,
SIBJISIFOTCS:

HapylIeHHe 3aHUMaeMbIX 3eMellb, OTBEJICHHBIX I10]] YCTPOHCTBO HACKINEH U BHIEMOK, CTPOUTEIILHBIX
IUIOLIAJIOK M TEPPUTOPHIT BPEMEHHBIX ITOCEIKOB;

3arpsa3HEHHe BO3/yXa BBIOpOCAaMH BPEAHBIX BELIECTB OT pPa0OThl CTPOMUTEIbHBIX MAIlUH,
MEXaHU3MOB, CTPOUTENBHOH MbLIbIO;

3arpsA3HEHHE BOJIOEMOB XO35HCTBEHHO-OBITOBBIMY, MPOU3BOJCTBEHHBIMHU M JIOXKIIEBBIMH CTOYHBIMH
BOJIAMH;

3arpsA3HEHHE CTPOMTEIbHBIX IUIOMIAJOK W TEPPUTOPUHA BPEMEHHBIX IIOCEJIKOB OBITOBBIMH H
CTPOUTENLHBIMH OTXOJIAMH;

BHUOpanys 1 HIyM OT pabOThl CTPOUTENBHBIX MAIMH 1 MEXaHHU3MOB.

22.11 IIpoekToM JOIHKHO IpeyCMaTpUBAThCS:

[Ipe/IBAPUTENFHOE CHATHE MOYBEHHOI'O CJIOS HA YYacTKaX COOPY)KEHHMS 3eMJISIHOrO IOJIOTHA M Ha
TEPPUTOPUSX, NPEJHASHAYCHHBIX I10JI CTPOUTEIIbHBIE IUIOMAAKH U BPEMEHHbIE TIOCEIIKH;

PEeKyIbTHBALMs ~ HApylIaeMbIX IOJE3HBIX  3€Meldb  pe3epBaMH, KapbepaMH, OTBaJaMH,
3eMJIEBO3HBIMHU JOPOraMH, BPEMEHHBIMU CTPOUTENILHBIMHU IUIOMIAIKAMH U ITOCETIKAMH.

22.12 HopMbl CHSATHUS TUIOJIOPOJHOIO CIJIOS MOYBBI PA3IMYHOTO THIA U MEXaHWYECKOr0 COCTaBa
conepxarcs B [OCT 17.5.3.06 (tabnuua 22.1), a TpeOoBaHUsA K OXpaHe ILIOAOPOAHOIO CJIOs TOYBBI
npu npousBozcTBe 3eMisiHbIX pador—sB [OCT 17.4.3.02.

PexynbTHBaLUIO HApYIIEHHBIX 3€MeNb Pou3BonAT B cootBercTBuu ¢ 'OCT 17.5.3.04.

Ta6numa 22.1
Hopma cHATHSI NJIOZOPOAHOIO CJIOSI MOYBBI ISl OCHOBHBIX THIOB M TOATUIIOB IOYB
TJIMHUCTOI0 M CYTJIMHHCTOI0 MEXaHHYeCKOI0 COCTaBa

| Tun u IOJITHII II04YB | I[I/IaHa3OH FJ'Iy6I/IH CHATHA, CM




JlepHOBO-TIOA30JIUCTHIE 20 wi Ha BCIO TTyOHMHY TaXOTHOTO
cnos
BypozemHo-nozizonucreie 20—50
JlepHOBO-KapOOHATHBIE 20—40
JlepHOBO-TJIeEBBIE 30—60
Bypsle necHble 20—80
CBeTJ10-cepble JIeCHbIE 20—30
Cepble j1ecHbIC 20—50
TemHo-cepble JIECHBIE 40—70
YepHO3EMBI:
OITOA30JICHHBIC U BBIIICIOYCHHBIC 40—120
TUTTUYHBIC 50—120
OOBIKHOBEHHBIE 40—100
FOXKHBIC 40—70
JIyroBo-uepHo3eMHbIE 60—100
UepHO3eMHO-JIyTOBbIE 50—90
JIyroBeie 30—100
TeMHO-KalITaHOBbIE 40—50
KamraHnoBsie 30—40
CBeTI0-KallTAHOBbIE 30
JIyroBo-kamraHoBble 40—70
JIyroBo-cepo3emHsbie 40-60
JIyroBo-TaKbIpOBUAHBIE 30
Cepo3zembl 20—40
Kpacnozembl 40
XKenrozembl 30
I'opHO-nyroBeIe 30—380
T"opHble 1yroBo-crenHbie 20—70
AnmoBualibHbIE (MTOAMEHHBIE) 40—120
Topdsiabie 600THBIE (TTOCIE OCYIICHUS]) Ha Bcro MomnHocTh TOp(MSHOTO CIIosT

MMPMJIOXEHUE A

KJACCU®HUKANNA CKAJIBHBIX 'PYHTOB I10 BBIBETPUBAEMOCTH BO

Tabmuma A.1

BPEMEHM [29]

Kareropus rpyHra no
BBIBETPUBAEMOCTH

[Morepu 06pa3IoB B Macce MpH MOMEPEMEHHOM BO3JICHCTBUN
BBICYIIIUBAHUS — YBIIAXXHECHUS (MJIH 3aMOPa)KUBAHUSl — OTTAaUBaHUS B
BOJIOHACBIIIICHHOM COCTOSTHHH)

1.CnaboBbIBeTpHBaIOIECS

2. BeiBerpuBaromuecs

3. HCFKOBLIBGTpI/IBaIOH_II/ICCSI

[orepu o6pasumoB B wMmacce mnpu 20 IUKIAX T[OMEPEMEHHOTO
BBICYIINBAHKS — YBJIXXHEHHs (MJIH 3aMOpPaXKMBaHHsI— OTTAUBAHUS B
YBII&YKHEHHOM COCTOSIHUM) MPAKTHYCCKH HE HAOTIOIAI0TCSI

[Morepu obpa3uoB B macce npu 20 NUKIAX UCHBITAHUN HE MPEBBIMIAIOT
25 %, HO cocraBisloT He MeHee S5 %. IlpomykThl paspyuieHus
MPEJICTABIICHBI 00JIOMOYHO-IIIEOCHUCTO-APECBIHBIMU (PPAKIUIMU
[Morepu o00Opa3moB B Macce npu KoiauuecTBe IUKIOB < 20
nocrurarot25—100 %.

[IpoaykTel pa3pylieHUs NPEICTaBICHBI MPEUMYIIECTBEHHO IMECYaHO-
MBIIEBATO-TIIMHUCTHIMK (DPAKIHSIMU

Meroauka uCHbITAaHUH O00pa3LOB Ha NONEPEMEHHOE BBICYIIMBAHME — YBJI&XHEHHE (WM
3aMOpaKUBaHUE — OTTAUBAHME B YBJIQ)KHEHHOM COCTOSIHUM) CBOAUTCS K M3JI0KEHHOMY HUKE.

O6pa3ip! rpyaToB Maccoir 100—300 r (B komuuecTBe 2—3) BBICYIIUBAIOTCS B TEPMOCTATE MPH t =
105 °C, B3BeMIMBAIOTCS, 3AJIMBAIOTCS BOJIOH, BBILICPKUBAIOTCS B Hel (7—=8 1) M CHOBA BBICYIIMBAIOTCS;




3aTeM IMPOLECC TOBTOPSETCS.

[Mocne Tpex— NATH HUKIOB MEIKUE (PaKIMU OTCEMBAIOT (4Yepe3 cuto ¢ 10-MULIMMETPOBBIMU
sMeikaM¥u) W B3BEIIMBAlIOT UX. B Macce ucciemyeMbiXx 0O0pa3lioB BBIYHCISIIOT MOTEPIO, KOTOpas
paBHsIeTCSL OTHOLLIEHUIO MacChl YaCTHL, NMPOILIEIIINX Yepe3 CHTO, K MepBOHAYaJIbHOW Macce o0pa3loB
(B mpouenrax). Jlamee HUCHBITAHUS C OCTABIIMMCS HA CHTE TPYHTOM TIOBTOPSIFOTCS B TOH JKe
OCIIEI0BATEIHHOCTH.

[Morepu B macce pekomennyercs dukcupoBath mocie 5; 10; 15; 20 umkinoB ucnbeiranuit. [Ipu
KaXKJIOM TIOCJICTYIOIIEM BBIYHCICHUH YUUTHIBACTCS CyMMAapHas C MPEIIISCTBYIONIMMHU OTEePsl B Macce.

UcnpiTanus MOryT ObITh 3aBEpIICHBI NMPU MEHBIIEM YHUCIEC IUKJIOB, €CIIM MOTEPU HCIBITYEMBIX
0o0pasLoB rpyHTa IO Macce MpeBbICAT 25 %, 4TO CBUIETENBCTBYET O NPUHAUISKHOCTH TPYHTOB K
KaTeropuu JICKOBBIBETPUBAIOIIIXCSI.

OOpa3upl  HEKOTOPBIX PAa3HOBUIHOCTEH TaKUX TIPYHTOB MOJHOCTBIO pa3pylIaloTCs Iocie
HECKOJIbKHX IHKIJIOB HCIBITAHHH.

Jlns HamISIMHOCTH  11enecoo0pa3sHo  OQOpMIISTh pEe3yabTAThl HCIBITAHHA B BUAE TIpaduKoB
3aBUCHMOCTH TPOICHTA IOTEPh 00PA3IIOB B MACCe OT YMCIIA [UKJIOB UCIBITAHUI.

B HekoTopeix ciaydasx (0COOGHHO JUiss PAaHOHOB C CYPOBBIMHU KIUMATHYCCKHMHU YCIOBUSIMH)
IUKIAYSCKUE WCIBITAaHUS CIIEAYeT TNPOBOIUTh HA COBMECTHOE BO3JICHCTBUEC 3aMOpPAXKHBAHUS —
OTTaWBaHMsS U BHICYIIHMBAHUS — yBIaKHeHHs. KolniecTBeHHAsI OLICHKA HHTCHCUBHOCTH BBIBETPUBAHMUS
aHAJIOTUYHA U3JI0)KCHHOM BBIIIIE.

Haubonee xapakTepHBIMU CKaJIBHBIMH TPYHTaMH, MOJIBEPKCHHBIMU BHIBETPUBACMOCTH BO BPEMEHH,
SIBIISTFOTCST MEPTEIIH, aPTULIUTHI, aJICBPOJIUTHI, MEJl, HEKOTOPBIC BHIbI CIIAHIICB H JP.

Meprejb — TpPYHT, COCTOSIIMHA W3 CMECH IJIMHBI C W3BECTHSAKOM MWJIM JOJIOMHUTOM, IUIOTHBIH
TOHKOCIIOUCTBIH, CBETIOro mpera. [1o comepaHui0 pa3iMYHBIX KOMIIOHEHTOB BBIJCISIOTCS: MEpPreib
TUIICOBBIM, TmHUCTBIA (¢ comepxkanneM mimHBL 10 70—80 %), MONOMUTOBBIA (C BBICOKHM
COZICp)KAHMEM MAarHe3Wu), H3BECTKOBBIM (C mpeoOrajaHMeM W3BECTH HAJl TJIIMHOW) W JIpyrue
Pa3HOBHIHOCTH.

Hekoropble pa3HOBHIHOCTH Mepreied 00JalaloT CHOCOOHOCThIO K HaOyXaHWUIO M WHTEHCHBHOMY
pa3MOKaHHIO.

KpemHuCcTBIE Meprenu OTINYAI0TCsl YCTOWYHUBOCTHIO K BHIBETPHUBAHUIO.

ApPrujiiuT—CHIBHO TEPEYIUIOTHEHHAs TJIMHA C TOHKOCIOWCTOM, WHOTJA HESCHO BBIPAKEHHOM
TekcTypor. ComepKuT npermyiecTBeHHo (B kommuectBe Oonee S0 %) rimuucteie yactuipbl (< 0,005
MM). VIHTEHCMBHO pa3pymiaroTcs INpU NPeodIaJaHUU TIUHHCTOrO IeMeHTa. Pa3sHOBUIHOCTH C
KPEMHHCTBHIM U U3BECTKOBBIM LIEMEHTOM 00JIe€ YCTOHYMBBI K BHIBETPUBAEMOCTH.

B ecTecTBEHHBIX YCIIOBHSIX AaprHJUIUTBI BO MHOTHX CIydYasX TMEPECcIauBalOTCs MEPTeisiMH,
MECYaHUKAMH U aJICBPOTUTAMH.

AJIeBPpOJIMT — CWIBHO TIIE€PEYIUIOTHEHHBIE IIblIeBaThle TIPYHTHl. KOIMYECTBO MBLIEBATHIX
(aneBpuroBbix) yactul (0,05—0,005 mm) npesbimaet 50 %.

OHU MHTEHCHBHO pa3pylIalOTCs TpU TNPeoONIaJaHUK TIUMHUCTOro IeMeHTta. [lpu Hamuuum
KPEMHHCTOrO ¥ U3BECTKOBOT'O IIEMEHTA aJIeBPOJIUTHI 00Jiee YCTOHYMBEI K BBIBETPHBAEMOCTH.

B ecTecTBEHHOM CIIOKEHHH aJIeBPOJIUTHI YacTO MEPECIauBarOTCS C MEPrefisiMH, MECYaHUKAMH W
apPTUJLTUTAMH.

Mena — Oenblii TOHKO3EPHHUCTBIH H3BECTHSAK OMOr€HHOrO M OMOXMMHYECKOTO MPOMCXOXKACHHS.
CocTouT U3 MEJKHX MOPCKUX pakoBuH. [lopucrocts nocruraer 50 %.

Pa3msruaercs u pa3mokaeT B Bojie. IHTEHCHBHO BBIBETPUBACTCS.

CaaHObI—OTIMYAIOTCS OPUCHTUPOBAHHBIM PACIIOIOKEHUEM CIIATAFOIIUX UX MUHEPAJIOB.

CrnaHLbl 0CaJIOYHOTO MPOUCXOXKJIEHUS UMEIOT TOHKOCIOUCTYIO TEKCTYpy 0e3 M3MEHEHHS! CBOEro
cocTaBa (TJIMHUCTBIC, KPEMHHUCTBIE CIAHIIBI).

Kpucramiuyeckue claHIpl  BO3HUKAIOT B pe3yibTaTe MpPOIECCOB  Meramopduama u
XapaKTePU3YIOTCS PE3KUM U3MEHEHHUEM MCXOIHOTO BEIEeCTBA.

TanbKoBbIE, XJIOPUTOBBIC, TIMHUCTHIC, CIIOJASHBIC U CIIOIUCTHIC CIAHII CIIOCOOHBI MHTEHCHUBHO
pa3pyuaThCs Mo Bo3AeHCTBIEM aTMOC(hEpHBIX (GakTOpPOB. B BRIeMKax OHM ITy4ar.

MMPUJIOKEHUE b

XAPAKTEPUCTHUKA I'PYHTOB 3ACOJIEHHBIX, HABYXAIOIIUX,
NPOCAJOYHBIX, IYYUHUCTBIX



3acoJieHHbIe TPYHTBI — TPYHTHI, cojepxamue B koiaudectse Oonee 0,3 % macchl abCOMIOTHO
CyXOro TpyHTa JIETKOPACTBOPUMBIE CONM (XJIOPUCTBIM HATpUM, XJIOPHUCTBIA KalbLUM, XJIOPUCTHII
MarHui, CEpHOKHCIBI MAarHWi, YIJIEKHCHIBI HaTpUN M [BYYIVIEKMCIIBIM HATpHii), a Takke — B
OONBIINX ~KOJNUYECTBAX TPYIHOPACTBOPHMBIM CEPHOKHCIBIA KaJdblWil (IMIC) W NPAaKTUYECKH
HEpPaCTBOPUMBIN YITICKUCIbBIA KalbIMK. 3acONEHHbIE TPYHTHl IPH YBJIQKHEHUH PE3KO CHIDKAIOT
MPOYHOCTh Ha CXKaTHE.

3acoseHHble TPYHTBI ClIeAyeT pa3feNiiTh [0 CTEHEHH 3aCOJEHUS C YY4ETOM €ro KadeCTBEHHOrO
xapakTtepa (tabmuua b.1).

Tabmuua b.1
I'pynTs CpenHee cyMMapHOE COJiepKaHKe JISTKOPACTBOPUMBIX COJiei, % MacChl
CyXOro rpyHTa
XnopugHoe u CynbdaTtHoe, XJIOpUAHO-CyIb(paTHOE U
Cyb(aTHOXIOPUIHOE COJIOBOE 3aCOJICHHE
3aCOJICHHE
padoHBI ¢ | OCTaJIbHBIE paiioHsI ¢ ocCTabHbIe PalilOHbBI
3aCyIUIUBBIM | paiOHBI 3aCyIUTHBBIM
KIIIMATOM KIIMMATOM
Ca003acoieHHBIE 0,5—2 0,3—1 0,5—1 0,3—0,5
CpenHe3acoaeHHbIC 2—5 1—5 1—3 0,5—2
CHIIBHO3aCOJICHHBIC 5—10 5—8 3—8 2—5
M30BITOYHO 3aCOTICHHBIC > 10 >8 >8 >5

K crnabo3aconeHHbIM IpyHTaM HEOOXOAMMO TaK)K€ OTHOCUTH TPYHTBI CO CPEIHMM CYMMapHBIM
COZIEpXKaHUEM JIETKOPacTBOPUMBIX coiieil MeHee 0,5 % B palioHax ¢ 3aCyLUTMBBIM KIIMMAaTOM M MEHeEe
0,3 % B ocranbHBIX palloHax, €CiIM 3TH TPYHTHI cozpepxat oonee 0,25 % Na,SO4 + MgSO,, nnu Gonee
0,5 % NaHCO3 + Na,CO3.

KayecTBeHHBII XapaKkTep 3aCoJieHHs MOKHO YCTaHOBUTH MO COOTHOLIECHUIO cozepxaHus noHoB Cl’
u SO4" B BOIHOH BBITSDKKE, BbIpaXEHHOro B MuumMakBuBasneHTax Ha 100 r cyxoro rpyHTa (Tabimua
B.2).

Ta6numa b.2
HanmeHoBaHue 3aCONCHHS ’
OTHoOILIEHHE ~
SO,
XnopunHoe Bonee 2,5
Cynb(haTHO-XIOpHIHOE 2,5—1,5
XopunHo-cynbdaTHOE 1,5—1,0
CynbdatHoe Mesnee 1,0

3acoreHHe Ha3bIBACTCSI CONOBBIM IpH coiepkaHuu B rpyHTe noHoB CO;3" u HCO;' Gonee onHoii
Tpetu cymmapHoro coaepkanus nonos Cl'u SO,".

CrerneHb M Ka4eCTBEHHBINH XapaKTep 3aCONICHHS OMPEICNSAIOT B MEPHO HAHOOIbIIEr0 HAKOIIICHHUS
comneil B BEPXHHUX CJIOSX TPYHTOB.

Halyxamomue rpyHTbl — MOPCKHE M O3CpHBIC TJIMHHCTBIC OTJOXKCHHUS MAllCOreHa, HEOreHa U
YETBEPTHYHON CHCTEMbI, MAMKOINCKHE, CapMaTCKHEe, MIOTHYCCKHE, KUMMEPHICKHE, aIllepOHCKHE,
OaKHHCKHE, apalbCKHUE U XBAIBIHCKUE TIOPOJIBI M MX JIIOBUM, ETIOBUIL.

XapakrepHOil 0COOCHHOCTHIO ITHX TPYHTOB SIBIISIETCS M3MEHEHHE MX COCTOSIHHSI U CBOWCTB TOJ
BO3JICHCTBHEM MPUPOAHBIX (PAKTOPOB MPH HAPYLICHUH €CTECTBEHHBIX YCIOBHUIT 3aeraHusl.

HaGyxaromue rpyHTbI IPU 3aMavYUBaHUK BOIOM WIIH JPYTOi )KUAKOCTHIO YBEIUYUBAIOTCS B 00bEME,
MPH 3TOM OTHOCHUTEIIbHOE HAOYXaHHe B YCIOBHSAX CBOOOTHOrO HaOyxaHus (6e3 Harpysku) €g,20,04 —
I'OCT 25100.

HaGyxaromue rpyHTbI XapaKTepH3YIOTCs CIIEAYIOIMME MOKa3aTeNsIMU: CBOOOJHOE HAOyXaHHe—Ey,
HaOyXaHHMe MOJ HArpPy3KOH €y, YCAJKa MPM BBICHIXAHMM — E£g, BIAXHOCTh HaOyXaHua — Wi,
BJIa)KHOCTH Mpeena ycaakn — Wy,



INokazareny HaOyXxaHUs U YCaJKH IPYHTA OIPENEISIOTCS 0 OTHOCUTEIBHON eopMaruu:

HaOyxaHHe — B YCJIOBHUAX HCKJIIOYEHHS BO3MOXKHOCTM OOKOBOTO pacUIMpEHHs IpU HaCHIIECHUH
IPYHTa BOAOW MJIM XMMUYECKHM PAaCTBOPOM;

yCcaJIKy — B YCJIOBHSIX CBOOOJIHOM TPEXOCHOM AehopMalliiy IpU BBICHIXaHUU TPYHTa

hgy —h
Eay == — 0, (B.1)
0
Vo -V,
€ =—°V sh | (B.2)
0

rae ho u hy, — BeIcOTa 00pa3ia J10 ¥ Mocie YBIAXHEHUS;

Vo u Vg, — HavaldbHBII U KOHEYHBIH 00beMbI 00pa3ia.

MeTtonbl 1a00paTOPHOTO OMpPE/EIICHHUs] XaPaKTEPUCTUK HaOyXaHHWs M yCaJKH TMPEICTaBICHBI B
I'OCT 24143.

ITo T'OCT 25100 naOyxatommue rpyHTbl B 3aBUCUMOCTH OT BEJIMYMHBI OTHOCHUTEIBLHOrO HaOyXaHHs
0e3 Harpy3Kd NOAPa3/IeIAIOTCS Ha:

cnabonabyxatoniue, ecinu 0,04 < g, <0,08;

cpennenabyxatomume, eciau 0,08 < &, <0,12;

CHWIbHOHAOyXawmme, eciu €, > 0,12. B HauOonblueld CTENEHH BEIUYMHY BO3MOXKHOM
Je)OPMATUBHOCTH HAOYXAIOMIMX TPYHTOB OTpa)kaeT 0OOOIICHHBIN MOKa3aTelh HAOyXaHHs — YCaIKu
8SWh'

sz B Vsh E€w T €

€ =— — = . b.3
o Vsh l_gsh 9

O003Ha4YeHUs MPEKHUE.

[ToBepXHOCTHBIE CIIOM 3€MJISTHOTO IOJIOTHA (Ha OTKOCAaX, IO/l OCHOBHOW IUIOIIAJKOM) HaXOAATCS B
30HE CE30HHBIX HM3MEHEHWIl BIIMSHUS BHEIIHUX (DAKTOPOB M paboTalOT B YCIOBHAX IE€PEMEHHOTO
TEMIIEpaTYpHO-BJIQ)KHOCTHOTO pexkuma. [103ToMy IpH yCTaHOBJIEHMH pacyeTHBIX NapaMeTpPOB IPYHTOB
CllelyeT Yy4UTHIBATh HauOOJIBLIYIO MX Ne(OopMaTHBHOCTE M OPUEHTHPOBATHCS HA IOKA3aTellb YCaJKH
HAOYXaHHUS Egyh.

I'pyntel cuutatorcs ciaboHaOyXaromMMHU, €clnu Ewn < 10; cpeaHeHaOyXarolUMHM, eciH
0,10<€4y1v<0,20; cHITbHOHAOYXAIOIIMMH, €CITH Eyp > 0,20.

JIJ1s TIIMHKUCTBIX TPYHTOB C BIAXHOCTHIO mpenena Tekydectu 0,35 < Wi, < 0,65, ynoBi1eTBOpSIONINX
Tpebopanuto 0,03 < (W, — 0,4 Wr) < 0,09; npu OpHEHTHPOBOUYHBIX pacyeTaX MOIyT OBITh
UCTIONB30BAHbl  AMIIMPUYECKHE 3aBUCUMOCTH Ul INPOTHO3UPOBAHUS COCTOSHHMS U CBOMCTB
HaOyxatomux rpyHToB [38; 39; 47]. [TokazaTtenb ycajku — HaOyXaHUS:

€qwh = L05\ W —0,45. laBnenue HaOyxaHus Pgy:

Pqy = 6 &g -Wi = 6 MIIa (60 krc/cm?). (5.4)

IIpocagouynbie TPYHTBI — TPYHTHI, KOTOPBIC TIO] JCHCTBHEM BHELIHEH HATPY3KU HIIH COOCTBEHHOM
Macchl MPH 3aMauyMBaHUM BOJOW HWIIM JIPYroM >KUAKOCTHIO JAIOT MPOCAJKY W MPH 3TOM 3HAYECHHUE
OTHOCHUTENBHOM MpocanouHocTd €; = 0,01 — mo T'OCT 25100.

OTHOCHUTEITbHASI TPOCAIOYHOCTh — OTHOIIEHHE YMEHBIICHHUS BHICOTHI 00pasiia IpyHTa B Pe3yiIbTaTe
€ro 3aMavMBaHMs BOJOW WIH APYrod SKUIKOCTHIO MPH OINMpPEETCHHOM BEPTUKATIBHOM JABICHHH K
BbICOTE 00pasiia MPUPOJHON BIaKHOCTH NPHU JABJICHWH, PABHOM MPHPOJAHOMY Ha TiIyOHHE OTOOpa
obpasna. Onpenensiercs mo FOCT 23161.

ITpu npeBapUTEIbHON OIIEHKE K MPOCAJ0YHBIM IPYHTAM OOBIYHO OTHOCSTCS JIECCOBBIE TPYHTHI CO
cTerneHbro BiakHOCTH S; < 0,8, [yIs1 KOTOPBIX BEJMYHHA MOKasaTens Ly, onpenenseMoro mo Gpopmysie
B.5, MeHbIIe 3HaUCHUH, YKa3aHHBIX B Ta0Omuie b.3.

Ta6nuua b.3
Yucno nnacTHYHOCTH IpyHTa, I, 0,01<1, <0,10 0,10<1,<0,14 0,14<1,<0,22
IToka3zarens I 0,1 0,17 0,24

L= (eL-e)(1 +e), (B.5)

rue e —Ko3(QUIHEHT HOPUCTOCTH I'PYHTA MIPUPOIHOTO CIIOKEHHS U BIIAXKHOCTH;
€, —KO(p(ULUHMEHT MOPUCTOCTH, COOTBETCTBYIOLIMI BIIQXKHOCTH Ha TIpaHHLE TeKydecTH Wiu
omnpezaeseMblii o popmyse



eL=WLps/ po, (b.6)
3
rae ps — IUIOTHOCTh YaCTHIl TPYHTa, T/CM
P — IUIOTHOCTb BOJBI, IPMHHAMAeMas paBHO# 1 r/ca’,



I — 30Ha MOCTOSIHHOTO 3HAYEHHUS IUIOTHOCTU U BIAXKHOCTH TPYHTOB I1IOCJIE CTa6I/IJ'II/ISaI_H/II/I poneccoB Ha6yxa1-mﬂ B UBSMCHUBHINXCA ITPU CTPOUTECIILCTBE YCIOBUSX II —30Ha
CE30HHOI'O UBMECHECHUSA TUIOTHOCTHU U BJIAXKHOCTH I'DYHTOB; hB — l"J'Iy6PIHa 30HbI BBIBETPHUBAHUA
Pucynox b.1 — Cxema 06paSOBaHI/ISI 30HbI CE30HHOT'O BBIBETPUBAHUA ITOCJIIE COOPYKEHUA 3EMIITHOT'O IMOJIOTHA



IIyuynHHCTBIE TPYHTBI — TPYHTHI, KOTOpPBIE NP 3aMep3aHUM MOT'YT YBEIH4YMBaThcs B oObeme. K
IpYHTaM, MOJIBEP’KEHHBIM MOPO3HOMY ITy4€HHIO, OTHOCSTCS:

[JIMHUCTBIE — CYIECH, CYTJIMHKH, TJIMHBI;

JIETKOBBIBETPUBAIOIECS — CJAHIbl, AJIEBPOJUTHI, APTWIJIMTBHI, MEpread B 30HE AaKTHBHOTO
BBIBETPUBAHHUS;

KPYITHOOOJIOMOYHBIE — I'PYHTHI C TIIMHUCTBIM 3aII0JIHUTEJIEM, ITbUICBAThIEC TIECKH.

3HayeHHWe MOPO3HOIO IYYEHUS TPYHTOB 3aBHUCHUT OT MX €CTECTBEHHOH BIIQ)KHOCTH W YCJIOBHM
BO3MO)KHOT'O YBEJIMUEHHUS BJIQXKHOCTHU CJIOSI B TPOLECCE €ro MpoMep3aHus (0T ITTyOUHBI PaCIIONOKEHHS
YPOBHSI TPYHTOBBIX BOI). B HauOoubIei cTeneHy nogBep keHbl My4eHHIO IIbUIEBAThIE TPYHTHI.

OpHEHTHPOBOYHbIE 3HAYEHHMS OTHOCHUTEIBHOIO IIy4eHHs TIpPYHTOB B 3aBHCUMOCTH OT HX
€CTECTBEHHOH BJIa)KHOCTU U Pa3sHOCTH BEJIMYMH €CTECTBEHHOH BIIQXKHOCTH U BIIQXKHOCTU Ha TpaHUIIC
packaTeiBaHHA (IUIACTUYHOCTH) NpHUBEeHb! B Tabnuue b.4.

Ta6muna b.4
W-W,, VIHTEHCUBHOCTH My4eHHs TJIMHUCTBIX TPYHTOB, [
bi (0078
€IMHULIBI
BrnaxxHocTh TpyHTa B cioe npomep3anus, W, nonu equHuIb!
16 18 20 22 24 26 28 30 32 34 36
0,01 0,015 | 0,018 |0,021| 0,025 | 0,028 | 0,031 | 0,03 | 0,037 | 0,041 | 0,044 0,047
4
0,02 0,022 [ 0,025 {0,029 0,032 | 0,035 | 0,038 | 0,04 | 0,045 [ 0,048 | 0,051 0,054
1
0,03 0,034 | 0,037 [0,040( 0,044 | 0,047 | 0,050 | 0,05 | 0,056 | 0,060 | 0,063 0,066
3
0,04 0,050 | 0,054 [0,057| 0,060 | 0,063 | 0,066 | 0,07 | 0,073 0,076 | 0,079 0,082
0
0,05 — 0,075 10,078| 0,081 | 0,084 | 0,088 | 0,09 | 0,094 |1 0,097 | 0,100 0,103
1
0,06 — 0,097 10,100| 0,104 | 0,107 0,110 | 0,11 {0,116 0,120| 0,123 0,126
3
0,07 — — 10,130| 0,133 { 0,136 0,139 0,14 | 0.146 | 0,149 | 0,152 0,155
3
0,08 — — ]0,164| 0,167 { 0,170| 0,173 | 0,17 10,180 0,183 | 0,186 0,189
6
0,09 — — — 1 0,205 10,208 | 0,212 | 0,21 {0,218 | 0,221 | 0,224 0,227
5
0,10 — — — 10,248 | 0,251 0,254 | 0,250,261 | 0,264 | 0,267 0,270
8
Tpumeuanusn
1 BenmuuuHbI HHTEHCUBHOCTH Iy4deHusl, NpuBeeHHble B Tabnuue b.4, onpeneneHsl pacueroM Juis
IPYHTa C IUIOTHOCTBIO CKeneta Py = 1,6 r/cm’. MIHTGHCHBHOCTH IydeHHs IPYHTOB C APYTHM
3HAQUEHUEM Pgq MOXHO ompenenats no dopmyne f; = fI.Zd , rae fi pid - COOTBETCTBEHHO

WHTCHCUBHOCTD MTyYEHUsI M TUIOTHOCThH CKEJIETa UCCIIEYEMOrO CIIOSI TPYHTA.

2 W - ecrecTBeHHasi BJIaXKHOCTh TPYHTA, YCTAHOBIICHHAS IO JAHHBIM 3aMEPOB B HPUPOIHBIX
YCIIOBUSIX.

3 W, - BIaXHOCTb JJAHHOT'O CJI0sl [PYHTA Ha IPaHHLE PaCKaThIBAHUSL.

MMPUJIOXXEHUE B

METOJUKA ONPEJAEJEHUSA TOJIWHBI 3BAHNIUTHOI'O CJI0SA IO YCJIOBHIO
OI'PAHUYEHNWS BEIMYUHBI MOPO3HOI'O IYYEHWA EI'O OCHOBAHUA 1
OBECIHEYEHW A HEOBXOJAMOM MPOYHOCTHU NOACTUJIAIOUIET O CJI0A



Onpenenenye HEOOXOAUMOH TOJIMHBI 3aLIUTHOTO CJIOS MOXKET OBITH BBINOJIHEHO IO METOJUKE,
Npe/ACTaBiIeHHO B Meroandyeckux pekoMeHmanusax [9]; mpu OTCYTCTBUM JETAIBbHBIX HCXOIHBIX
JIAHHBIX PEKOMEHJYEeTCsl MCIOJIb30BaTh METOMMKY, pHBEACHHYI0 B TexHnueckux ykazanusx [10]. Ilpu
5TOM B HACTOAIIEM MPWIOKEHUU NpHBENCHBl IpaUKH, 3HAYUTEIHHO YIPOIIAIOIINE BBIOIHEHUE
pacyeros.

B peiictByromux HopmaruBax BCH 61-89 u pexomennmaumsx [9—I11] tonmuHy nogymku u3
JIPEHUPYIOUIMX IPYHTOB (T.€. TOJILUHY 3aIIMTHOIO cj10s h3) U pEeKOMEHIIyeTCsl ONpeAeiTh 1o Gopmyle

h3 = ZLiax - h6 - hnon’ (Bl)

e Zmax - MAKCUMallbHas TIyOMHA CE30HHOTO NMPOMEP3aHMs 3eMIISIHOTO MTOJI0THA U3 JPEHUPYIOIINX
IPYHTOB OT BepXa 0ajuIaCTHOW MPU3MBI; OIPENENSeTCs 10 CPEHEMY MHOTOJIETHEMY 3HAYEHUIO CYyMMBI
rpagyco-cyTok (€, °C - cyT) OTpHUIIATeNIbHBIX TeMIieparyp HapyxHoro Bo3ayxa (CHull 2.01.01-82);

hg - TommuHa GanmnacTHOro €105 (0T Bepxa 0aIacTHOH NPU3MBI);

hon - IOIyCTHMAas TOJIIIMHA IPOMEP3AIOILEro MNIMHUCTOIO TPYHTA O] IOAYIIKON U3 IPEHUPYIOLIUX
IPYHTOB.

B Texuuueckux ykazanusix [10] npuBeneHsl mnomnpaBouHble KOX(QQUIMEHTHI Ui ONpeaereHHs
pacyeTHOH riIyOUHbI IpOMep3aHus

ng =qnm-Z ., (B.2)

rne q — Ko3(QUIMEHT, yIUTHIBAIOIIUI BU JpEeHUpYyoLIero rpyHra (q = 1 a1 necyaHo-rpaBUiHOM
cvecu U 0,90 — s acOeCTOBBIX OTXO/O0B);

n — KO3(G(QUUUEHT, YYUTHIBAIOUIMN BHJ KOHCTPYKIMU 3EMJISIHOTO HOJIOTHA (1 = 1 A HyneBbIX
mecT, 0,95— s BeieMok riryous 6onee 1 M, 1,05 — i HackInieid BeICOTOM Oonee 1 M);

m — ko3 PUIMEHT, YUUTHIBAIOUIMI YBEIWYEHHE TITyOMHBI MPOMEP3aHHsl 3E€MJISTHOTO IOJIOTHA IO
CPaBHEHHUIO C MHOTOJIETHUMH U CPETHUMU JTaHHBIMH, ONpe/essieTcs no Gpopmyrie

Q
280 (B.3)
Q
rac QIO — MakKCuMaJibHast B JCCATWICTHEM IIEPUOJAC CyMMa TIpaayCo-CyTOK OTpHULIATEIIbHBIX

TeMIIepaTyp Hapy>KHOro Bo3ayxa 3a rof, Qo °C - cyr.
Benuunna h,eq, onpenensercs o hopmye

A
OIl
hjon =—2, (B.4)
¢f
rac Aﬂoﬂ JAO0IIyCTUMasl BCIWYHHA ITy4YCHHUs, NPUHUMACTCA B 3aBUCHUMOCTH OT KaTCropuu AOpor H

NEPCHIEKTUBHON CKOPOCTH JBUKEHUS TTOE3]10B.
Kareropus mopor ........ Iv 1 II—I

Ajors MMeceeieniiieniieeeenne 35 25 20

C — k03 duUIMEeHT, XapaKTepU3yIOIHi yCIoBUs npomep3anus U nydenns C = 1 s yciaoBuit
CE30HHOIO TIPOMEp3aHus W HeciuBaromeicss Mmep3notbl, C = 1,4—s yCIOBHI CITMBAIOIIECHCS
MEP3JIOTHI;

f — pacderHas MHTEHCHBHOCTb ITy4EHHs, 3aBUCUT OT BHJIA U COCTOSHHS TpyHTa (B HamOOJbILEH
CTENEHH OT €r0 BJIAXKHOCTH).

Y cTaHOBIJIEHUE TOJILIMHBI 3aIUTHOTO CJI0s1, IPU KOTOPOH 3HAYEHUE MOPO3HOIO Iy4EHUsI 3€MIISTHOTO
MOJIOTHA HE HPEBBICHT AOIYCTUMBIX 3HAYEHHWH, JOJDKHO NPOBOAUTHCS METOJOM I0100pa — IIyTeM
OCIIEIOBATENIbHBIX NPUOMMKEHUH. [ yNpoLIeHUs 3TUX PacyeToB COCTABIICHBI BCIIOMOIaTeNbHbIE
rpaduku (pucynku B.1, B.2).

Jlng noctpoenus nepBUYHbIX rpaukoB (pucyHOK B.1), XapakTepH3yromux rIyOUHY HpOMEp3aHus
JIByXCIIOWHOHM Cpenbl B 3aBUCUMOCTH OT TOJIIIUHBI OBEPXHOCTHOTO CIIOS APEHHUPYIOIIUX FPYHTOB IpU
pa3IUYHBIX KIMMAaTHYECKHUX YCIOBMSX, UCIOIb30BaHA HOMOIpaMma, B3ATast U3 TeXHUUECKUX yKa3aHUN
[10], pucynok B.3.
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a — IpH MHOTOJIETHEH cpeHeil CyMMe rpalyco-CyTOK OTPHLATENBHBIX TEMIIEPATyp HAPYKHOTO
Bo3nyxa Q, °C - cyr — 2600; 6 — 1o xe Q — 2200; B — 10 e Q — 1800; r — T0 )¢ Q — 1400;
1 — 1o xe  — 1000
2

Pucynok B.1 — I'pacduxu 1u1s onpeeseHus TOIIMHBI CIIOS IPEHUPYIOIIETo TPYHTa,
00ecreYrBaloLIEero HeMpeBbIILICHHE A0IyCTUMON BeIMYHHBI ITydeHust 20 MM, 1IpH pa3IugHON
WHTEHCUBHOCTH ITydeHus f, %, I pa3IMYHbIX KIMMAaTHYECKUX YCIOBUI

=H

H,,, — rny6una npomep3aHnus AByXclIoiHOH cpenpl, M. H ap mp
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Q= 1400
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/
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a — TpY JOMyCTUMOM BemuuuHe mydenus A = 20 mm; 6 — To ke, mpu A = 25 MM; B — TO e, Ipu
A =35 mm; Hy, — TonmuHa cos ApeHNpYyIOIIEro IpyHTa, M; f — WHTEHCUBHOCTh IydeHus, %; £ —
CpEIIHsIsI MHOTOJIETHSISI CYMMa OTPUIIATEBHBIX TEMIIEPATyp HAPYKHOTO BO3/yXa, IPayco-CyTKH

Pucynok B.2 — TonmuHa IpEeHUPYIONIETO €05, 00eCIICUYUBAIONIAsT HEMPEBBIIICHUE TOMYCTHMO
BEJIMYMHBI Ty4eHHs, B 3aBUCUMOCTH OT HHTEHCUBHOCTHU MY4YEeHHUS, JIJISl PA3JIMUHBIX KIIMMAaTHIECKUX
YCIOBHIA
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Z,, — IiyOrHa npomep3aHus; { — cpeiHsAs MHOrOJIETHss CyMMa Ipalyco-CyTOK OTPUIIATENbHBIX
TEeMIIepaTyp HapY>KHOTO BO3/1yXa; /1 — TOJIIIMHA CJI0S IPEHUPYIOLIETO IPyHTA (IIeCYaHO-TPaBUITHOTO)

Pucyuox B.3 — HOMOl"paMMa JUIA OIIPEACIICHUA FJIy6I/IHI>I npoMeEp3aHusa B 3aBUCUMOCTH OT
KIIMMaTHYCCKHX ch'IOBI/Iﬁ npu pa3n1/1f{1-10171 TOJIIHHE APCHUPYIOMICTO I'PYHTA

Ha wuroroBom rpaduke (pucyHoxk B.2) mpencraBiieHbl 3Hau€HUS CyMMapHOM TOJNIMHBI CIIOS
JpeHupyonux (necuaHo-rpaBuitHbix) rpyHToB (H = h; + hg), obecreunBaromero HenpeBbllLICHUE
3a7aHHON BEJIMUMHBI ITy4EHUs MOACTUIAIONMX TIMHUCTBIX IPYHTOB (20—25—35 MM) IIpU U3BECTHBIX
KIIMMaTHYECKUX U TPYHTOBBIX YCIIOBHSIX, BBIPAXKAEMBIX UEPE3 CyMMApHOE KOJIMUYECTBO I'PayCcO-CyTOK
OTpULIATENILHBIX TeMHepaTyp ) U uepe3 HHTEHCUBHOCTD ITy4EHHUS IIIMHUCTHIX TPYHTOB f.

TpeOyemasi TONIIMHA 3alUTHOTO CIJIOS M3 MECYAHO-TPABMHHBIX TPYHTOB hj ompexensercs Io
bopmyie

h; = nm Hy, - he. (B.5)

3nauenus Q onpenensrores mo CHull 2.01.01-82.

3Ha4yeHUs MHTEHCHBHOCTH ITy4€HHsT MOTYT OBITh YCTaHOBJIEHBI IO npuiaraeMod Tabmune B.1 c
YJETOM MPOTHO3MPYEMOIO PpEXKMMaA IOBEPXHOCTHBIX U TPYHTOBBIX BOJ, YCTAQHAaBJIMBAIOILETOCSd B
pesyinbTare  pa3pabOTKM  3€MIITHOrO  IOJOTHa M OCYIIECTBJIEHHUS  3alpOEKTHPOBAHHBIX
MPOTUBO/IE(OPMALTIOHHBIX YCTPOICTB.

B tabnuue B.2 npuBeneHs! pe3yabTaThl pacueToB, BHIIOMHEHHBIX C HCIIOJIL30BAHNEM NPUBEJICHHBIX
rpad¥KoB 110 JIBYM ITyHKTaM IIPH Pa3JIMYHBIX YCIOBUSAX JJISl HACHINEH U BBIEMOK.

OKOHYATENIbHO pelIeHHe O TpeOyeMOH TONIIMHE 3allUTHOrO CJIosA JUIS KaXKJOro OOBEeKTa
MPUHAMAETCS TI0 OOJNbIIEMY M3 ABYX 3HAUEHHH, NOJYYEHHBIX U3 YCIIOBHSI HENPEBBIILEHUS JIOIYCTUMOM
BEJIMUYUHBI MOPO3HOIO My4YEHHUs! MOJCTWIAIOIUX TPYHTOB M IO YCIOBHMIO MX IPOYHOCTH, HO HE MEHEE
npexycmorpenHsix CHull 32-01-95.

Pacuer TONIMHBI 3aIMTHOIO CJIOS MO YCJAOBHIO OfecrmedeHHs] HEOOXOAMMOIi MPOYHOCTH
TOJCTHIAIOIIETO CJIOS

[Ipunsras B Hacrosiee BpeMs Meroauka pacuera npeacraBieHa B BCH 61 -89, Texnuueckux
ykazaHusx 1 Meroquuecknx pekomeHaauusax [9—11 ] u B apyroit TeXxHUYECKOW JIUTEpaType.

Jnsa npenorBpalieHuss BO3MOXXHOCTH BO3HMKHOBEHMS B TpyHTE JedopManui, IUIaCTUYECKHX
C/IBUTOB CYMMapHbIE HOPMATHUBHbBIE HAIPSOHKEHHUsS «O» (OT IOE3JIHOM Harpy3KH, cOOCTBEHHOI'O Beca
TpyHTa U BECAa BEPXHErO CTPOEHUs IyTH) HE JOJDKHBI MPEBBINIATh KPUTHUECKOM Il JAHHOTO IPyHTa
HArpy3ku —P,,.



Tabnuua B. 1 — XapakTepHcTHKA IyYHHHCTOCTH TPYHTOB

I'pynTsI VHTEHCHBHOCTD Iy4eHHs TPYHTOB f
OcHOBaHUsI BRIEMOK U €CTECTBEHHbBIE OCHOBaHHUS Haceimu BeicoToli 6omee 2 M
CyXxue | CBIpBIE MOKpBIE
Bi1a>KHOCTb MIMHHUCTHIX TPYHTOB
ot W, +0,10W,| ot W, +0,25W,, | or W, +0,5W, Ooinee ot W, 40,10W, | ot W, +0,25W,
10 Wy, +0,25W,| 1o W, +0,50W,, [ 1o W, +0,75W,, | W, + 0,75W,, | o W, +0,25W, | 1o W, +0,50W,,
CyrnuHku u| 0,03—0,05 0,10-0,15 0,15-0,20 0,20—0,30 0,02—0,03 0,04—0,07
TJIUHBI
IIbLIEBATHIE
CyriuHKH, 0,02—0,04 0,08—0,12 0,12—0,18 0,18—0,25 0,01—0,02 0,03—0,06
TJIUHBL,
IIbLIEBATHIE
cynecu
Cyniecu 0,01—0,03 0,06—0,10 0,10—0,15 0,15—0,20 0,01-0,2 0,02—0,05
ITecox 0,00-0,01 0,02—0,05 0,05-0,10 0,05—0,10 — —
NBLUIEBATHIN u
MEJKUI
Kpynuroo6momoun |  0,01—0,02 0,03—0,05 0,05-0,07 0,07—0,10 0,01—0,02 0,02-0,03
ble C MbUIEBATO-
TJIMHUCTBIM
3aI0JIHUTETIEM,
6onee 30 % mno
Macce
Tabmuma B.2
VcxonHble TaHHBIC OnpenensieMble BEINYUHbI Onpenenenue h; = mnH,, — hg s nopor
Mecro Bug Brnaxzocts [To CHull |Kosdduuuents: | MHTEHCHMBHOCTD [—II kareropuit IV xateropuu,
PacIoJIOKEHUS | COOpPYXKEHUS, TPYHTOB 2.01.01-82 , |mo dopmyine B.2 Iy4eHus f 1o A =20 Mmm A=35m
TPYHTBI IToxa3zaTens Q, °C-cyr Tabmuue B.1
TeKydecTH, Iy,
m n o CHull Tpedyemas h;, M he, M | Hyp, M
32-01-95, TOJIIMHA h;, M
hg, M JIPEHUPYIOLIETO




IPYHTA IO PUCYHKY

b.2, H, M
Mocksa Briemka Cyxas 1032 1,10 | 095 0,03-0,05 0,7 0,6 0 0,6 0,10 0
(Kanuaun) TITyOUHOMN 0,1—0,25
Gonee 1 M
CyriauHku CeIpas 1032 1,10 | 095 0,10—0,15 0,7 L1 0,45 0,6 0,85 0,29
TbLUICBATHIC 0,25—0,50
Mokpast 1032 1,10 0,95 0.15—0,20 0,7 1,15 0,50 0,6 1,0 0,45
0,50—0,75
Hacpirib, 0,1-0,25 1032 1,10 1,05 0,02-0,03 0,7 0,2 0 0,6 0 0
H>1wm
CyriauHKu 0,25—0,50 1032 1,10 1,05 0,04—0,07 0,7 0,8 0,22 0,6 0,4 0
bIIEBATHIC
UYensabunck Briemka Cyxas 1783 1,10* [ 0,95 0,04 0,7 1,15 0,50 0,6 0,6 0,03
(CBepmioBck) H>1wm 0,1—0,25
CyrinuHku Crlpas 1783 1,10* | 0,95 0,12 0,7 1,8 1,18 0,6 1,5 0,97
TIbLUICBATHIC 0,25-0,50
Mokpast 1783 1,10% | 0,95 0,18 0,7 1,9 1,29 0,6 1,65 1,12
0,5-0,75
Hacpimb 0,1—0,25 1783 1,10% | 1,05 0,025 0,7 0,7 0,11 0,6 0 0
H>1wm
CyriauHKH 0,25-0,50 1783 1,10% | 1,05 0,055 0,7 1,4 0,92 0,6 0,9 0,44

NbUICBATEIC

Ipumeuanue — 3Hayenust Ko3QULKMEHTA M TPUHATHI YCIOBHO.




B YKa3aHHbIX HOpMAaTHBAaX 3HAYCHUC Pxp onpeacsaeTCA 1no (bopMyne

C
L +vh
2P

P +vh, xIa (Tc/M?) (B.6)

Kp

rne C — ynenbHoe creruienue, klla (TC/Mz);

() — Yroi BHyTPEHHETO TPEHUsI, pal;

Y — YZAEIbHBINA BEC TPyHTA, kH/M? (te/n’);

h — paccrosiHue OT OCHOBHOM IUIOIIAAKH 0 PacCCMAaTPUBAEMOro FOpU30HTa, M.

3HaveHue Py, MOXET OBITH OMPEENEHO MO MPEOOPa30BaHHON — YHPOIIEHHOH GopmMyre
h+b

P, = " , k[a(re/v®),  (B.7)

rne A u b — mapamerpsl, 3HaU€HUS KOTOPBIX YCTaHABJIMBAIOTCS 110 HOMOrpamme (pucyHok B.4) B
3aBHCHMOCTH OT CIBUT'OBBIX XapaKTEPUCTHK IPyHTa.

Bo Bcex ciydasx Juis pacderoB CleAyeT NPUHMMATh MHHUMAJIbHO BO3MOXHBIE IPOYHOCTHBIE
XapaKTEPUCTHKH FPYHTOB, COOTBETCTBYIOIIHE YCIOBUSIM MX BECEHHETO OTTAUBAHMS.

Bennuuny P, HEOOXOAMMO ONpPENENATh Ul JIByX 3HAU€HUH IIyOuHBI, Hanpumep, 1t h = 0 u
h=1,0 m.

Hanpspkenue B Tene 3eMJISIHOIO NOJIOTHA YCTAHABIMBAETCS CYMMUPOBAHMEM HANpsDKEHUH OT BCEX
JISUCTBYIOLIMX HArpy3oK (pucyHok B.5).

B mnpuBeneHHOM mpuMepe HOpPMalbHbIE HANPSDKEHUS OT I0€3/la ONPEAEICHbl PAacyeToM IO
nporpamme [THUWCa nis 4- u 8-ocHbIX BaroHoB (1pu Harpyske Ha och 30 TC M € y4eTOM pa3MelleHHs
ocell B SKHUIMaxe).

BnusiHue 1MHaMUKH OTpaXKeHO 1O pekoMeHaauuu [35], npu ckopocTH ABkeHus noezna 120 km/y.

3HayeHHs] KPUTUYECKOTO JHaBineHus P, NpeacTaBieHbl Ha pucynke B.5 mpamoit A—B. Onu
MPUBEJICHBI Ul CYIJIMHKOB MsrkomiactuuHoi koHcucreHimu (0,5 < I, < 0,75), xapakrepusyembix
crnenyrommmu nokasarensimu CHull 2.02.01-83:

e=0,75, pa = 1,56 T/™’, Y= 1,94 1c/™” (19,4 xH/);

C, =2 te/M? (20 klTa); C,=1,33 te/m® (13,3 klTa);

P.=18°¢,=16°.

[To popmyne B.6

npu h =0, P, = 0,67 kre/em” = 67,0 klla

npu h=1wm, Py, = 1,137 kre/m® = 113,65 klla.

ITo Touke nepeceyeHnst CyMMapHOil KpUBOI HOpPMaJIbHBIX HanpsukeHuit 6 = f(h) u npsmoit P, =f"(h)
OIpeIENsAeTCS. MUHUMAJBHO JOMyCTUMAast (110 YCIOBUSAM IPOYHOCTH MOJCTUIAIOIIUX TPYHTOB) TOIIIUHA
3aLUTHOTO CJIOSL.

Ilpumeuanue — B naGopatopun KoHcTpykuuid 3emisiHoro nosorHa [THUMCa paspaboran naker
nporpamMMm JUlsl pacdyera B YNPYro-IUIACTHYECKOW IIOCTAHOBKE HANpPSOKEHHO-/1e(OpPMUPOBAHHOTO
COCTOSIHMSL 3MJISIHOT'O ITOJIOTHA M €r0 IPOYHOCTH.

B pacuere mnpuHsATa MOJEIP JAMHAMHYECKOrO BO3ACHCTBUS IIO€3HOH HArpy3Kd € Y4eToM
(haKTHYECKOro pacroiioXKEeHUs OCel B HKHUIIAaXe, OCEBBIX HAIPY30K, XapaKTEePHCTHK BEPXHETO CTPOCHHUS
IyTH U 1.

Hcnonb3oBaHue yKa3aHHBIX NPOrpaMM B COYETAHMM C IIAKETOM HPOrpaMM pacuera BOJHO-
TEIJIOBOrO PEKMMa 3€MJISTHOTO IOJI0THA IO3BOJISIET MPOEKTHPOBATh HACHIIH M BBHIEMKHU IIPH IIUPOKOM
HaOope (haKkTOpOB BO3/ICHCTBHSL HA COOPY>KEHHUS B IIEPUOJI CTPOUTENBCTBA U SKCILIyaTalluu.
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MMPUJIOXXEHUE I

PEKOMEHJAIINU IO PACUYETY YCTOMYNUBOCTH 3EMJISTHOT'O IIOJIOTHA
O01mMe MoJI0KeHH st

OneHky o0ueld ycTOW4MBOCTH 3€MJISTHOTO IIOJIOTHA (HACBIEH U OTKOCOB BBHIEMOK) PEKOMEHIYeTCs
OCYILECTBJIATH IO IEPBOMY IPEAEIbHOMY COCTOSHHIO — HeECyIleil CIocoOHOCTH (110 YCIOBHSAM
IPEe/IeILHOrO PABHOBECHS).

YCTOWYHMBOCTh OTKOCOB JIOJDKHA OBITh NPOBEPEHa 10 BO3MOXKHBIM ITOBEPXHOCTSM C/BUIa
(KpYTJIOLMIMHIPUYECKUM WIM 10 IPYr'dM, B TOM YHCIIE JIOMAHbIM IIOBEPXHOCTSIM) C HaXOXKIACHHEM
HauOosnee OnacHOil mNpuU3Mbl  OOpyIIEHMS, XapakTepU3yeMOW MHHUMAJIBHBIM  OTHOLICHUEM
0000LIEHHBIX MPEeIbHBIX PEAKTUBHBIX CHJI CONPOTHBIICHUS K AKTUBHBIM CIBUI'AIOLIUM CHJIaM.

KpurepueM ycToMYMBOCTH 3€MIISTHBIX MAacCHBOB SIBJSETCS COOJIO/IeHHE (Ui Hauboliee OIacHOM
MPU3MBI OOPYILICHUS) HEPABEHCTBA

Yo,
n

rac 'ch — KOBCI)CI)I/II_[I/IGHT COYCTaHUsl Harpys3ok, y'{I/ITLIBaIOH_II/Iﬁ YMCHBIICHUC BEPOATHOCTH

Y TS-S R, T.1)

OJTHOBPEMEHHOT'0 TIOSIBJICHUS] PACUETHBIX HArpy30K;

T — pacuetHoe 3HaYeHUEe 0000IIEHHON aKTUBHOM CABUIAIOLIEH CUIIBL;

Ye — K03 uLKEHT YCIOBUHA pabOTBhI;

Yo — KOI(GQULUHUEHT HAAEKHOCTH IO HA3HAYEHMIO COOPYXKEHHs (KO3(Q(HIMEHT OTBETCTBEHHOCTH
COOpYXKEHUS);

R — pacuerHoe 3HaueHHe 00OOIIEHHON CHIIBI ITPEIEIBHOIO COPOTUBIICHHS CABHTY, OIPEIeICHHOE
¢ ydeToM Kod((GUIMEHTa HAJIE)KHOCTHU 10 TPYHTY Y.

Pacuernble 3nauenus T u R onpenensrorcs ¢ ydeToM ko3((hUIMEHTa HANEKHOCTU 110 HArpyske Yr.
VYuer ko3¢ ¢uLMEeHTa HAIEKHOCTH [0 HArpy3ke OCYILECTBIISCTCS IyTeM YMHOXKEHHMs Ha HEro Bcex
JIEUCTBYIOLIMX CHJI (B TOM YHMCIIE Beca MPU3MbI OOPYIICHHS MK €€ OTCEKOB).

CelicMuyeckie Harpysku cjeqyeT HNPUHHMATh C KO3()(HIMEHTOM HAIECKHOCTH IIO HArpyske Yr
paBubiM exunuie (CHull 2.06.05-84%*, CHull 2.02.01-83*, CHull 2.01.07-85).

3HavyeHns kodpduienTa Y. MPUHUMAIOTCS MPU PacyeTe YCTOMUMBOCTH OTKOCOB BBICOTOH Gosee 3
M JIIs BBIEMOK paBHbIM 1,1, a npu pacuere ycroitunocty Hackineii— 1,15 (CHull 2.01.07-85).

B Tex ciyuasx, Korja CHIDKEHHE YCTOMYMBOCTM MOMKET HPOU30WTH 3a CYET YMEHbLICHHS
JeHCTBYIOINUX CUIl, CiexyeT npuHuMatsh Yr. = 0,9.

3HayeHnss Kod(QUIMEeHTa HaJEKHOCTH I0 TPYyHTaM 7Y, YCTAHABIMBAIOTCA B COOTBETCTBUH C
ykazanusmMu CHull 2.02.01-83%*, a taoke [OCT 20522.

VYuer ko3¢ uLMeHTa HAIEKHOCTU 10 TPYHTAM OCYILECTBIIAETCS IyTeM JEIEeHHS HOPMaTUBHBIX
3HAYEHUH NMPOYHOCTHBIX XapaKTEPUCTHK IPYHTOB (YIEJIBHOIO CLEIUICHUS, Yrila BHYTPEHHErO TPEHUS)
Ha BEJIMYMHY KOd(dHuIMeHTa HaJIeKHOCTH, YCTaHABIMBAEMYIO B 3aBUCHMOCTH OT U3MEHYMBOCTH 3THUX
XapaKTEePUCTHK, YUCIIa ONPECICHHH U 3HAYCHUS JOBEPUTEIILHON BEpPOsITHOCTH, puHuMaemoii d=0,95.

Yucnennsle 3Ha4eHUS KO3OUIMERTOB Yy, Ve, Yo MpuBENeHs B Tabmunax I.1—1I".3.

Ta6muma I'.1
Kareropus nunuit CKOpOCTHBIE U I-11 111 v
0co00rpy30HaIPSIK
CHHBIC
3naueHue Yo 1,25 1,20 1,15 1,10
Ta6uuma I'.2
CoueraHue Harpy3ok OcHoBHOe | Ocoboe (ceticmuka) [ CTpOHTEIIEHOTO
nepHoja
3uaucHue Y 1,00 0,90 0,95

Ta6uuma I'.3



MeTOZ[I)I pacucra YZ[OBJ'IGTBOpSIIOH_II/Ie YCJI0BUSIM anomeHHme
PpaBHOBECHSA

3uauenue Y, 1,00 0,95

Ipu moucke Haubolee OMACHONW MPU3MBI OOPYINEHUS 32 KPUTEPUIl YCTONYUBOCTH MOXKET OBITH
IpuyuHATa 3aBUCUMOCTD J1JI1 OLICHKH KOBCbeI/IHI/IeHTa yCTOﬁ'{HBOCTH KS B Cﬂe[[y}o]l[eM BHC:

R _YaVf
NS RLLE '.2)

T

C

K
HOJ’Iy’{eHHLIe pacy€ToM 3HAUYCHUA KOBCI)CI)I/II.II/IGHT& ycTOfI‘{PIBOCTH IIpU COOTBETCTBYIOLIEM COYCTAaHNU

oY fe
Harpy3ok HE JOJDKHBI IIPEBbINIATh BEJIMYUHBI —f 6omee ueM Ha 10 % W €ro 4YUCICHHOE 3HAUCHHUC
Ve

JIOJDKHO OBITH He MeHee ueM 1,05%,

JI1st OUECHKHM BO3JECUCTBUS 3E€MIICTPSICEHHMI Ha OOBEKTHI C PAacUeTHON CEHCMHYHOCTHIO 7 U Oolee
0aJuIoB pacueThl YCTOMYMBOCTH OTKOCOB ClielyeT BbINONHATH 10 (opmyne (I.1) ¢ yuerom
CECMHMYECKON CHIIbI, NMPUKJIIAJBIBAEMOIl K NpU3Me OOpYIIEHHS (MM ee OTCeKaM), OIpelelsieMOoi 1o

¢dopmyie
0.=K.-G, T.3)
rne K. — xoaddunuent ceiicmuunocty, paBubii 0,025, 0,05, 0,10 — COOTBETCTBEHHO IS

HMHTEHCUBHOCTH PacyeTHOro ceicMudeckoro Bo3aeiicteus 7,8 u 9 6amwios (CHull I1-7-81%);
G — Bec npuU3Mbl O0pYILEHHUS (UK €€ OTCEKOB) € Y4eTOM K03((HLIMEHTa HAJAeKHOCTH 110 HarpysKe.

* [Ipu pacyerax Hachllel C BBICOKUM YPOBHEM JAMHAMHMYECKOro Bo3JeicTBUs (ckopocTu Oosee 120
KM/4, 8-OCHBI MOJBMKHOW COCTaB), COOPYXAEMBIX W3 MEIKUX M IBUIEBATHIX IECKOB M CyIecei,
pennunHa K, momkHa ObITh He MeHee 1,25.

VYros HakJIOHa BEKTOpa CEHCMUYHOCTH CHIJIBI K TOPHU30OHTY NPUHUMAETCS HAWHEBBIMOJAHEHIINM JUIs
YCTOWYHMBOCTH — OOBIYHO MApalIeIIbHO MOBEPXHOCTH CMELICHHS NPU3MBbI (MJIM €€ OTCEKOB).

Y CcTOWYMBOCTh OTKOCOB MOXXHO CUMTaTh OOECIIEUEHHOM, €CJIM YCIIOBHs, OnpeaeiseMble GopMyIoi
(T'.1), ynoBnerBOpAIOTCS, B MPOTUBHOM CJydae HPUHUMACTCS PEIICHHE O MepernpoeKTUPOBAHUU
O4YepTaHUK 3eMJISIHOTO IOJIOTHA, 00 apMHPOBAaHMM OTKOCOB, YCTPOWCTBE O€pM, KOHTPOAHKETOB M T.J.
1100 O CTpaTeruy BOCCTAHOBIICHUS €T0 IPH 3€MIICTPSICEHHH.

[Ipu npoexTHpoBaHUM MpoBepsieTcs o0LIas U MECTHAsl YCTOMYMBOCTh OTKOCOB 3€MJISTHOTO ITOJIOTHA
[8, 43,18, 44].

[IpoBepka MecTHOH YCTOHYMBOCTH HEOOXOQMMa IIPHU IJIMHUCTBIX TPYHTaX, XapaKTepU3yeMbIX
BIQKHOCTBIO Ha rpanule Tekydectd Wi < 0,4, a Takxke IPH JIETKOBBIBETPUBAIOIIMXCS CKAIBHBIX
IPYHTaX B BbIEMKax C IIEJbI0 BBIABJICHUS BO3MOXKHOCTH MOSIBIICHHS IOBEPXHOCTHBIX CIUIBIBOB Ha
OTKOCaxX M HPOrHO3MPOBAHMS HMHTEHCHBHOCTH OCBINIAHMS IIPOAYKTOB BBIBETPHBAHUS C OTKOCOB B
polLecce SKCILTyaTaluy.

Harpy3kn u Bo3aelicTBHsA

Pacuerbl 0oOIIel YCTOHYMBOCTM 3E€MJISHOIO IIOJIOTHA, €r0 OCHOBaHMS U IOJJICPKHMBAIOIINX
COOPYKEHUI! CIIelyeT BBIIIOJIHATL HA OCHOBHOE COUETAaHHUE JEHCTBYIOIMX HArPy30K U BO3EHCTBUSA:

BECA U JIaBJICHUS IPYHTOB;

BECA COOPY)KEHHUH U UX YacTei, B TOM YHCJIE BEPXHETO CTPOEHUS IyTH, MOANOPHBIX CTEH U T.II.;

MOJIBUKHOM BPEMEHHON HAarpy3Ku;

TUIPOCTaTUYECKOr0 ¥ TUIPOAMHAMUYECKOrO BO3IEHCTBHS BO/IBI HA yYaCTKAX IMOATOILUIEHUS.

IIpu >TOM HEOOXOIMMO YYHMTBHIBATH COHNPOTHBIISIEMOCTh TI'DYHTOB CHJIOBBIM BO3JICHCTBHUSAM H
BO3MOXKHOE W3MEHEHHE IPOYHOCTHBIX CBONCTB TPYHTOB (yroJl BHYTPEHHErO TPEHHUs, YIEIbHOE
CLIETUICHUE).

B celicMuyeckux palOHax pacyerbl CIIEAYeT BBINOJIHATH Ha 0CO0OE COYETAHHWE MOCTOSHHBIX W
BPEMEHHBIX HArpy30K, Peakiyil ¥ CEHCMUUYECKOTO BO3/IEUCTBUSL.

Harpy3ka Ha OCHOBHyIO IIIOIIAJKy OT Beca BepxHero crpoeHus nyru [18, 44] nmpunHumaercs
paBHOI:

17 xITa (1,7 Tc/M%) st sKENE3HBIX JOPOT JIMHUI BHICOKOCKOPOCTHBIX, 0c000rpy30HaIPsKEHHbIX [—
III xaTeropwui;



15 kIa (1,5 TC/M2) Ju1st nuaui IV kareropuu.

C y4eroM cpefHel IHUpHUHBI 0aJJIaCTHOrO CJI0sl Harpy3Ka OT BEPXHEro CTPOCHHS IYTH Ha OJMH METp
IO JIYTMHE 3¢MJISTHOTO TIOJIOTHA COCTaBUT COOTBeTCTBEHHO Py = 83 KH (8,3 1e) u 64 xH (6,4 Te).

BpemeHHass Harpy3ka Ha OCHOBHYIO IUIOIIAJKY OT IOJBMKHOIO COCTaBa IPUHUMAETCS PaBHOU
BO3JIEHCTBUIO IPY30BbIX BarOHOB, C HArPY3KOH Ha ock 4-ocHoro BaroHa 294 xH (30 te).

3HayeHNe BPEMEHHOW Harpy3Kd YCTAHABIIMBAETCS UCXOMAS W3 HAINPSHKEHUH Ha YPOBHE OCHOBHOM
IUIOLIAJKH, OMPEAENsAEMbIX I PAaCUeTHOM eIMHUIBI MOABWKHOrO coctaBa mno IlpaBmiiam pacueToB
BEPXHETO CTPOEHUS JKEJIE3HOOPOKHOr0 IyTH Ha MPOoUHOCTH[ 18].

[Ipy oueHKE NPOYHOCTH TPYHTOB HEMOCPEICTBEHHO OCHOBHOHM IUIOLIAAKM CIENyeT NPUHUMATH
MaKCHMaJIbHOE 3HAUEHUE HANpSDKEHUS, COOTBETCTBYIOIIEE IOJAPEIbCOBOMY ceueHMIo. lIpm oueHke
o0meld yCTOHYMBOCTH OTKOCOB HACHIIEH K YKa3aHHOMY 3HAYEHHUIO ClieyeT BBOAUTH KOd(PQuIMEHT
0,85, yuuThIBarolii HEPABHOMEPHOCTH paclpeAeieHHs HAlPSHKEHUH B MPOIOIBHOM M IOIEPEYHOM
HanpasneHusix. [Ipu 3Tom Harpys3ka or moesfa Ha OJUH METp IO JUIMHE Hacekllu P, ompenensiercs no
¢dopmyie

P,=0,85P, (I + hs), (T'.4)

rae ly, — JUIMHA [IIajbl, M;

hg — BenMYKMHA, YUCIIEHHO paBHAS TONIIUHE OAJIACTHOTO CIIOS MOJ IIMAJION, M;

P, — HamnpsbkeHue Ha ypOBHE OCHOBHOM IIOLIAAKH B IIOAPENIbCOBOM ceueHuH, Klla (TC/Mz).

[Ipu pacdere ycTOHYMBOCTM HAChIIM BO3ACHUCTBHE HAa 3€MIISIHOE IOJIOTHO BPEMEHHOH Harpy3sku U
BECa BEPXHEr0 CTPOCHUS IyTH YYUTHIBACTCS ITOCPE/ICTBOM BBEJICHUS B pacuyeT (PMKTUBHOIO CJIOS IPyHTa
BBICOTOH A, onpezenseMoi 1o popmysie

h= ﬂ (T.5)

¥(l,, +0,5h;)

r7ie 'Y — yIeNbHBII BeC IpyHTa B BEpXHEH YacTH HACHIITU xkH/ (TC/M3).

Dmpy HArpy3kd pPEKOMEHIYeTCsl MPUHUMATh TpanelenaanabHol (GOpMbl HIMPUHON MOBEPXY,
paBHO# anuHe mmaisl, ToHu3y — (I + hg).

JI1s1 OpHEHTHPOBOYHBIX PACUCTOB YCTOMYMBOCTH HACHINECH MPHU BUOPOJUHAMUYICCKOM BO3JICHCTBUM
Ha TPYHTHl MPOXOJAUIMX TIOE3/I0B TOBBIIIEHHOTO Be€Ca M C BBICOKUMHU CKOPOCTSIMH MOXET
ucronb3oBaThesi Meronuka MMUWUTa, tecrupyemas B MIIC, mnm meroauka JleHrunporpaHca,
pa3paboTaHHas Ha OCHOBAaHMHM Hay4HbIX uccaenoBanuid JIMMK Ta.

ITo meronuke MUNUTa yueT TuHAMHUYECKOTO COCTOSIHUSL HACHINU KaK CUCTEMBI (€MHOTO 11eJ0ro) B
CTaTUYECKON pacueTHOW cXeMe MPOU3BOAUTCS HMHTErpajibHO C IMOMOIIBIO €IUHOrO IMOKa3zaTens —
HHTErpaibHOro napamerpa — I.

[Ipu onpeneneHny BHICOTH (PUKTHBHOTO CJIOSI B paciyeT BMECTO P, BBOJUTCS MPUBEACHHOE 3HAUCHHE
Harpy3ku or noesfga Py, = P, - 1. 3Hauenue [ npuHuMmaeTcs mo npuiaraemomy rpaduxy [18, 44],
pucysok I'.1.

I[To meronuke JleHrumporpaHca IUHAMUYECKOE COCTOSHHE HACBHIIM YYHUTHIBAETCS B pacueTax
YCTOMYMBOCTHU MOCPEACTBOM CHIKEHUS TPOYHOCTHBIX XapaKTEPUCTUK IPYHTA.

Bubponunamudeckoe BO3ICHCTBHE H3MEPSETCS AMIUIMTYIOH CpPEIHEYaCTOTHOM COCTaBIISIOLICH
KoNleOaHui. AMIUTUTYIA KOJIeOaHUsI TPYHTOB SIBIIsieTCs (PyHKIMEH MHOTHMX TMEPEeMEHHBIX, 3HAUCHHE e¢
CYIIIECTBEHHO U3MEHSETCS MO TIIYOUHE U MPH yIAJICHHH OT UCTOYHHMKA KOJIeOaHHH.

[Ipu nmpoBepke YCTOWYMBOCTH HACHIIH JIJISl KX IOTO OTCEKa OMpPeelsaeTCs aMILTUTyIa KojeOaHuii 4
U COOTBETCTBYIOILME €l 3HA4YeHHs yIjia BHYTPEHHEro TPEHUs U YAEIBHOro CHEIUICHUS (P, C )
JlanpHelIre pacdeThl BBIMOIHIIOTCS MO0 00BIYHON METOIUKE.

JIns. yTOYHEHHBIX PAaCYeTOB YCTOMYMBOCTH M MPOYHOCTH 3E€MJISTHOIO TOJOTHA MOE3JHasi Harpyska
JIOJIKHA YYUTHIBATBCSI HCXOMASl W3 pEallbHOM PACCTAHOBKM OCEM B OKUMAXKe, CTATHYECKUX U
JIMHAMHUYECKUX HArpy30K OT KOJIEC HA PEJIbChl, TUIIA BEPXHETO CTPOEHUS U T.J.

COOTBETCTBYIONIME TMAKEThl MPUKIAJHBIX MPOrpaMM pa3pa0doTaHbl B JA0OPAaTOPHH KOHCTPYKIHIA
3emuisiHoro nosiotHa AO ITHUUC.
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1 — cynecs, I < 0; K (koaddunuent ynnornenus) = 0,97 + 1,00; 2 — cynecs, I <0,25; K, = 0,90 + 1,00; 3 — nerkwuit cyrmunok, I, < 0; K= 0,90 + 0,95; 4 —nerkuit
cyrnuHoK, I, £0,25; K'=0,90 + 1,00; 5 — Tsxenslii cyrnunok, I < 0,50; Ky = 0,90 + 1,00; 6 — meineBaTslit necok, Ky= 0,90 + 1,00
Ilpumeuanue — J151g HackInei U3 NbuIeBaThIX 1neckoB npu H, = 2,0 + 4,0 M Ha TopdsiHbIX ocHOBaHUsX [ = 2,0.
Pucynox I'.] — Benuuuna [ 17151 HachIneil Ha IPOYHOM OCHOBAaHUH



Pac4yeT ycTOHYMBOCTH 0TKOCOB B HECKAJIBHBIX IPYHTaxX

B pacuerax HE0OXOIMMO MPOBEPSTH MONEPEYHUKU ¢ Hanbosee HeOIaronpUsITHBIMU sl YCTOHYMBOCTH YCIOBHAMU (OOJblIast BHICOTA OTKOCA, HAIMYUE TOJTOIUICHHS, TIPOCIOUKI
c1a0bIX TPYHTOB U T.J.).

PacuerHbie cxeMbl cieayeT NPUHHMAaTh C YY€TOM BO3MOXKHBIX (popM HapymeHus obmieid ycrodunBocTd. [Ipu pacyerax HMpOEKTHPYEMBIX HACHINEH, MPU OJXHOPOJHOM CTPOSHUH
CYILIECTBYIOIMX MACCHBOB HJIH PACIOJIOKEHNH B HUX CJI0EB OJM3KOM K TOPH30HTAIBHOMY PEKOMEHIYETCS PAacyueT Mo KPYrJIOUIHHAPHYECKOW TTOBEPXHOCTH CKOJIbKEHHUSI.

[Ipu 3TOM B KauecTBe OCHOBHOU pexoMeHayeTcst meroauka npod. I'.M. llaxynsHxua (pucyHok I'.2).

B03MOXXHO pUMEHEHHE APYTUX METOJOB, M3BECTHBIX II0 JIMTEPATYPHBIM MCTOYHUKAM WIM Pa3paOOTaHHBIX B MPOEKTHBIX OPraHM3aLMsIX M MPOBEPEHHBIX NpakTHkoW. K umciy
TAaKUX METOJOB OTHOCHUTCS, Hampumep, Meron umX. JLJI. TlepkoBCKOro mo pacuery Hachllieidl Ha Cla0bIX OCHOBAaHUSX (MOJIBAMEBBIX IJIMHAX, MJax), HMIMPOKO anpoOMpOBaHHBIN
Jlenrunporpancom.

[Ipu Hamuuuu B paccMaTpUBaeMOM TIPYHTOBOM MAacCHBE (DMKCHPOBAHHBIX ITOBEPXHOCTEH OCIAOJICHHS CIelyeT NMPUMEHSTh METOAMKY pacueTa IO JIOMAHBIM ITOBEPXHOCTIM
CcKonbXKeHus [43, 44].

[pu pacuere ycTOHYMBOCTH OTKOCOB 10 KPYIIIOLMJIMHAPHYECKON ITOBEPXHOCTH OOPYILIEHHS PEKOMEHIYeTCsl UCTIOIb30BaTh (popmyny npod. I.M. IllaxynsHua
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Pucynok I'.2 — Pacuer ycTOWYNBOCTH OTKOCOB B HECKAJIBHBIX TPYHTaX



i=n
Z(fiNi +Cili +Ti—y£[)
K= i=1

cos §;

cos(ot — ;)
i=n cos ®;

z Ti—cn

i=1 005(0‘1 —(Pi)

rae K — ko3¢ QUIMeHT yCTOHYMBOCTH OTKOCA;

fiNi. — cuna Tpenus;

fi =tg ¢, — K03pPHULUEHT BHYTPEHHETO TPEHUS U1l OCHOBAHUSI I-I'0 OTCEKa;

¢;l; — cuiia CleIUIeH s

C; — yIenbHOE clieruieHue, [la;

[; — IUTMHA TUTOCKOCTH BO3MOXKHOTO CMEIICHHSI B IIPEJIeNIax i-r0 OTCeKa;

Q; — paBHOJEHCTBYIONIASI BCEX CHIT,

N; — HOpMaIbHas COCTAaBJISIOINAS CHJIA;

Tiys — TaHreHIManbHas cocTaBisolias T; HampaBieHa B CTOPOHY, OOpaTHYIO HampaBIEHHIO
BO3MOXKHOT'O CMEIICHUs OJIOKa, YIS KUBAIOIIAsl OTCEK OT BO3MOXKHOTO CMEIICHUS;

Ti.c; — TaHreHUMaabHas cocrapisiomas T;, CTpeMsInascs CABUHYTh OTCEK 110 CBOEMY OCHOBAHHIO.

PacuyeT ycTOIYMBOCTH OTKOCOB CKAJIBHBIX BbIeMOK [8]

Pacuer oOmieil ycTOWYMBOCTH CKAJbHBIX OTKOCOB M CKJIOHOB HEOOXOIMMO HAYMHATH C WU3YYCHHUS
pElIeTKH TPENIMHOBATOCTH CKallbHOTO MAcCHBa, C YCTAHOBJICHHS IOJIOKEHUS BO3MOXKHBIX
MOBEPXHOCTEH OOpYIICHUS (CKOJBKEHUS), KOTOPBIC OMPEIENAIOTCS OPUCHTAIMEeH 1O OTHOIICHUIO K
MPOSKTUPYEMOMY OTKOCY TOBEPXHOCTEH OClIa0JieHHs (TPEIIMHOBATOCTH, CIIOMCTOCTH).

[Ipu omeHke oOmIEH YCTOWYMBOCTH CKAJIBHBIX OTKOCOB PEKOMEHIYETCS PYKOBOICTBOBATHCS
pacUeTHBIMU CXeMaMH, TIPE/ICTaBICHHBIMU Ha pucyHke ['.3. YcIIoBHsI MpUMEHEHUS yKa3aHHBIX CXEM
npuBezieHbI B Tabuuie [.4.

Kaxk npaBuiio, moBepXHOCTH OOPYILIEHHsI COBIAAIOT C CYIIECTBYIOIIMMHU B MAaCCUBE IOBEPXHOCTSIMHU
oc1a0JIeHus, HO B HEKOTOPBIX YCIIOBHSIX 3TOTO HE HAOJIIOIaeTCsl.

Bce mpuBenennbie Ha pucyHke 1.3 (GopMBl MOBEpXHOCTEH OOpYIICHHS MOXXHO OOBEIMHUTH B
YeThIpE FPYIIbI:

IJIOCKHE MOBEPXHOCTH (cxeMbl A, b);

MPU3MATUYECKUE U MOJIUTOHANIbHBIE MoBepxHOCTH (cxeMmbl B, I, I1, E);

KpUBOJUHEHHbIE 1 KOMOMHUpOBaHHbIe oBepxHOCcTH (cxembl XK, 3, U, K);

00BeMHEBIE JKelTo04aThie moBepxXHOCTH 00pyieHus (cxema JI).

[Mopsimok MOCTPOCHUSI BO3MOXKHBIX MOBEPXHOCTEH OOpPYIICHUS OTKOCOB, METOJUKA YCTAHOBIICHHUS
pacUeTHBIX MapaMeTpoB, MOCIIEAOBATEILHOCTh BBITIOMHEHUS PACUYeTOB U pacueTHbe (HOpMYIbI s
onpeneneHuss OOOOIICHHBIX 3HAYCHWH AKTUBHOW CHBUTaromied cuibl T W CHIBI TPEACITBHOTrO
CONpPOTUBIIEHUsT cIBUTY R mpescraBieHsl B PyKoBOICTBE MO MPOSKTUPOBAHHMIO MPOTUBOOOBAIBHBIX
coopyxeHnwuii [8].

[Tocie BBISIBICHUS PEIISTKH TPEUIMHOBATOCTH JUIS PAacCMaTPUBAEMOro OOBEKTa BBIOMpAETCs MO
pucyaky [.3 onHa WM HECKOIBKO PACUETHBIX CXeM. PacdeTsl BBHIMONHSIOTCS 1O BCEM BBIOPAHHBIM
CcXeMaM.

OleHKa YCTOMYHMBOCTH CKaJIbHOTO MaccuBa mpomsBoaurcs mo ¢opmynam [.1, T.2 Hacrosmiero
MPWIOKEHUS.

Pemienne 00 yCTOMYMBOCTH OTKOCOB NMPUHHMAETCSl HA OCHOBAHHH aHAIW3a Pe3y/IbTaTOB PACUCTOB
10 BCEM PACCMOTPEHHBIM CXE€MaM — I0 HAUMEHBIIEMY U3 MOJYyYCHHBIX 3HAUCHHMN.
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1 — KOHTYp NMOBEPXHOCTH O0pYIIEHHUS; 2 — TPEILUHbI, PACUJICHSIOIIUE MACCUB BO3MOXKHOT'O
oOpymienus Ha 6yioku; 3 — BbIBeTpedbli ciol B cxeme K; 1" — jxenob6uaThie MOBEPXHOCTH OOpYILEHUS
Pucynok I'.3 — PacuerHble cxeMbl 0011el YCTOHYNBOCTH

Ta6muua I'.4

Pacuernas |YcnoBust npuMeHeHUst PacuerHbie mapameTpsI

cxema

A Hamuupe — cucTeMbl  TpemMH ¢ HeOmaronpusTHBIM | o, Co,, Qrp, Yo
3aJleraHdeM. YTOJ HAaKIIOHA OTKOCa TMPEBBINIAET Yroi
HAKJIOHA TPEIIUH (0L > @, O > O)

b Hannyue OByX CHCTEM TPELIMH, OAHA U3 KOTOPBIX uMeeT|o, C,,, @, (1m0 cucreme
HeOaronpusITHoe 3ajneranue (Ipu 3TOM O > O), & BTOpasi|TpelmuH,  HaJalonmMx B
najsaer B Ii1yOb MaccuBa CTOPOHY OTKOCA)

B Hamuupe — cucTeMbl  TpPEIMH € HEOIArOHPMATHBIM | O, O, C, @y, Cy, lo, Crp, Qrp,
3ajeraHueM. YToj HAakJIOHA OTKOCa MEHbIIE yIJa HaKJIOHA|Y,

TPEWHH (0l > @y, Ol > 0l)
r Hanuuun B HCTEM
¢ JIBYX CHCTEM TpCIMH, MNAJaiolMX B CTOPOHY|q CTpl . (prl .
0TKOCA, TIPH ITOM Ol > ([)Tp2
Csz ) (prz s ’Y()
Pl Hanuuue  monMMroHambHOW  MOBEPXHOCTH  CKOJIBXKEHUs| YTJIBI HAKIOHA OTHIENBHBIX




=

(oOpasyemoii  KpYIHBIMH
pasjioMaMu U T.1.)

OTAC/IIbHBIMH TpCIIMHAMMU,

Hanuuue mnonuronaabHOR TOBEPXHOCTU CKOJIBXKEHUA U
HAKJIOHHBIX TPEIUINH, pacuJICHAIOI X OIOJI3AOIIHUHA
CKaJIbHBIA MacCHB

Hanuume 6naronpusiTHOro pacroyio)KeHHs CUCTEM TPELIHH,
B TOM YHCJIE MaJIalolei B I1yOb MaccHBa

Hanuuue 6naronpusiTHOro pacroyio)KeHHs CUCTEM TPELIHH,
B TOM 4HUCJIE IOJO0rONaaoIel B CTOPOHY CKIIOHA (O < Pyp)
OTcyTCTBHE BBIJIEP)KAHHBIX CUCTEM TPEIIUH

Hanuuue BbIBETpEnoro ciost Ha MOBEPXHOCTH OTKOCA
Hamuume  nByX — mepecekaromuXcsi CHCTEM  TPELIHH,
MaJaroluX BKPECT MPOCTHPAaHUS OTKOca ¢ 0Opa3oBaHHEM
JIBYTpaHHOro yria (;kenoba)

Y4aCTKOB MOBEPXHOCTH
CKOJIbXKEHUS, rnapamerpbl
MPOYHOCTH HA CIBUT MO HUM
Yo

To xe, uro u B cxeme /I,
KpOME TOrO, OpHEHTAIUs M

mapaMmerpbl MPOYHOCTH Ha
CIBUI 1O  HAKIIOHHBIM
TpelHaM

CT}')7 C’ (px’ CM7 l()’ ’Y()
o, Crp, ¢, C, @, Cy, lo, Yo

C’ (px’ CTp’ CM? l()’ ’Y()
C’ CM (CM = C)’ (P, ’Y()
A()’ Al’ AZ’ 6()’ 61’ 82’ Crp’

(pr’ Yo

HpI/IMe'-IaHI/Ie — 3HaycHHS PaCUYCTHBIX IMApaMETPOB: O — YIr'OJI HAKJIIOHA TPEIIMH; O —YyroJl HAaKJIOHa
OTKOCa; O, O — YIJIbl HAKJIOHA CUCTEM TPCIIMH, CTP] . CTp2 — CHEIUICHUE IO COOTBETCTBYIOLIUM

2
CucTtéMaM TpCIIUH, I(H/M; (prl . (pr2 — YIJIbl BHYTPEHHEI0 TPEHUA MO COOTBETCTBYHOIIHUM

CUCTEMaM TPCIIUH, I'pal.; l() — OCpE€IHCHHAas 0JI0YHOCTh T0poJ] B MaCCUBE, M.

IIpumeps! pacyeTa ycTOHYHMBOCTH HAChINEH BbIcOTONH 3—6—12 M

I'pyHT: cyrmmHOK ¢, - 24°; C, = 3,1 T/ Ya = 1,65 c/m®
¢, 21,8 C, = 2,07 Te/m’; v=2,01 Tc/™’
W3meHeHne ko3 purmenta MuHHMATIbHBIC 3Ha4YeHHs KO3 (UIMEHTa YCTOHYMBOCTH HACHINIEH

YCTOMYMBOCTU IO BBICOTE JIJIst
Hacelmu H = 12 m

BBICOTOIM 3—6—12 M npu 3aJI0)KEHUH OTKOCOB

a) 0) 1o 6 — 1,5; amwke — 1,75 B) 10 6 M — 1,75; Hmxe — 2,0
« | : k) K

E1,7 51,7 s 17

g 16 g1e g 16

= s =

15 15 Z 15

[=] o

§1,4 (;1,4 4 § 1,4 g

[ =

%1,3 §1,3 5 § 1,3

= :

g1,2 1.2 6 2 12

<3 < s

31,1 31.1 g F1,14

o g o (=} :

5‘1,0 ¥110 + 5 + x {1’0' 4 ]l l' o~

0 o 3 8 2 0 3 6 12 Hom

PaccrosiHue ot 6pOBI(I/I o Bricora Hachkinu BricoTa HackIu

BEPTUKAIA



IHosicnenns K rpadukam

VcxonHble 1aHHBIE Pe3ynprathl pacuera
[To3unuu | Beicota Harpyska ot noe3na Ckopocts | Harpyska |aTerpanbHbiii Beicora Kosppuuuenr | Homep | MunumansHoe
pHUCYHKa | HACKIIH, noesna, V, or napamerp / (GUKTUBHOTO | HaJE)KHOCTHU MO | KpUBOH | 3HaueHue, Ky,
H M KM/4 BepxHero | (pucyHok I'. 1) [ cmos rpyHTa, HArpyske, Yy
CTPOEHUS h, M (dpopmyna
Py, Tc/m r.5)
Ha OCb, B Pn
Tc/0Ch | MozpenbcoBoM | (popmyna
ceuenuu P, I'.4), tc/m
Tc/M”
a— 12 30 7.4 20,4 0 8,3 1 4,4 1,15 1 1,23
OTKOCBI 12 30 7,4 20,4 0 8,3 1 4.4 1 1’ 1,27
10 6M, 12 30 7.4 20,4 0 8,3 1,65 6,5 1,15 2 1,16
1:1,5, 12 30 7.4 20,4 0 8,3 1,65 6,5 1 2 1,19
HUXKE 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
OTKOCKI 6 30 7,4 20,4 0 8,3 1 4.4 1,15 4 1,45
10 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
HUXKE 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
OTKOCBKI 6 30 7,4 20,4 0 8,3 1 4.4 1,15 7 1,53
110 6M, 12 30 7.4 20,4 0 8,3 1 4,4 1,15 7 1,34
1:1,75, 3 30 7.4 20,4 0 8,3 1,2 5,0 1,15 8 1,66
Hwke 1:2 6 30 7.4 20,4 0 8,3 1.4 5,7 1,15 8 1,43
12 30 7.4 20,4 0 8,3 1,65 6,5 1,15 8 1,27
3 30 12,5 34,5 120 8,3 1,2 7,6 1,15 9 1,37
6 30 12,5 34,5 120 8,3 1.4 8,7 1,15 9 1,23
12 30 12,5 34,5 120 8,3 1,65 10,0 1,15 9 1,16
Ilpumeuanue — YBenu4yeHHE HArpy3KH Ha 3€MJISIHOE IIOJIOTHO 3@ CUET IOBBIIIEHUS CKOPOCTH IBMIKECHHUS II0€3[J0B NPUHATO HAa OCHOBAHWM aHAIIN3a

oIyOJIMKOBaHHBIX MaTepHaios [18].




MMPMJIOXKEHUE 1

XAPAKTEPUCTHUKHA BOJIOTHBIX OTJIOKEHUAM

Pa3znoBunHOCTH Koa¢ppuuuenr| Crenens ComnpoTUBIISIEMOCTh CIBUTY T10 CKMMaeMoCTh Tumner 600T,
MIOPUCTOCTH, € | pa3iIoKeHHs kpeitbuaTke Cyc,, MIla CIIOXKEHHBIX
R, % TOJBKO JAHHOMN
Pa3HOBUIIHOCTBIO
HaMMEHOBAHUE | IPUPOAHAs BIAXKHOCTb MOIyb ieopmManuu MOJYIb OCAJKH [,
rpyHTa B JIOJISIX €IMHUIIBI npu Harpy3ke P, MIla | mMm/M mpu Harpyske
P, MIla
B NPUPOJHOM | IOCIIE YIUIOTHEHUS MO/
3aJIeTaHuu Harpy3koi P= 0,05
MIIa
0,05 0,10 0,05 0,10
1 2 3 4 5 6 7 8 9 10 11
OcyuieHHblH (1m <3 <5 <25 >0,42 > 0,172 > 0,25 >0,33 <200 <300 I
VIUTOTHEHHBIH) 25-40 > 0,030 > 0,105 (< 100) (< 200)
> 40 > (0,019 > (0,078
MaitoBnaKHbIi 3-6 5-8 <25 0,049-0,022 0,250-0,090 0,25-0,15 |{0,33-0,23 | 200-350 | 300-420 I
25-40 0,030-0,016 0,125-0,056 (100-250) [ (200-370) I
>40 0,008-0,026 0,036-0,073 11
Cpenneit 6-9 8-14 <25 0,026-0,016 0,136-0,066 0,15-0,11 |{0,23-0,19 | 350-450 | 420-530 I
BII&YKHOCTH 25-40 0,017-0,011 0,060-0,035 (250-400) [ (370-500) I
>40 0,005-0,013 0,036-0,021
OueHb BIaKHBII 9-12 14-20 <25 0,016-0,011 0,087-0,046 0,11-0,90 |0,19-0,17 | 450-550 | 530-600 I
25-40 0,010-0,006 0,042-0,028 (400-470) | (500-550) I
>40 0,005-0,003 0,021-0,015
N36bITOUHO >12 > 20 <25 0,011-0,005 0,062-0,020 0,090-0,0851 0,17-0,15 | 550-600 | 600-650 II
BJIXKHBIH 25-40 (470-490) | (550-570) 111
Canporienb: <05 <0,02 I
MaJIOBJIQXKHBIN <20
BJIAXKHBII 0,5-5,5 0,02-0,05 I
CUJIBHOBJIAXHBII 2-10
>5.5 > 0,005 I
> 10
Ipumeuanusn

1B rpadpe 2 — B YHCIHTENE YKa3aHbl BJIAXKHOCTH OPraHOMUHEPAJIbHBIX canpor{eneﬁ, B 3HAMCHATCJIC — OPraHUn4YCCKUX car{por{eneﬁ.




2 B ckobkax — B rpadax 9 u 10 naHsl cpeHre 3HAYCHUS] MOJYJISH 0caKu, 0e3 CKOOOK — MaKCUMAaJIbHEIC.




MMPUJIOXXEHUE E
METO/IUKA ONIPEJAEJEHUSA OCAJIKU HACBIITEN HA BOJIOTAX*

Ocaaky Haceld 5 JI00OM BBICOTHI 3a CUET CXKATHsI PA3HOPOIHBIX CIIOEB TOpda B OCHOBAHHH
MPUOIMKEHHO MOXKHO OIPEICITUTh 1Mo (hopmyIie

SzZHi'li’ (El)

H; — momHOCTH ciost Topda, M;

[; — MOy b OCaJIKU ITOTO CIIOSI, CM/M;

3HAuUCHHS [; YyCTAaHABJIMBAIOTCSA IO (hopMyIie

l,‘ =A;+B; In (10 Po; + C,‘), (E2)

rae A;, B;, C; — ko3 GuimeHTs, ycTaHaBIMBaeMbIe 10 MpHIaraeMoil Tabauile B 3aBUCHMOCTH OT
HAYaJIbHOrO KOX(PUIIMEHTAa MOPUCTOCTH €o (€ro 3Ha4YeHHs MOTrYT ObITh NMpUHATHI Mo Tabmume E.1
npuioxkenus E);

o; — k03 duruenT, ycranaBnuBaeMblii mo rpaduky Ha pucyHke E.1 B 3aBUCUMOCTH OT Z; ¥ ay;

Z; — ri1yOuHa OT MOJIONIBBI HACKIH (C YYETOM IITyOUHBI BEITOP(HOBBIBAHUS) JI0 CEPENUHBI cliost H;;

ay — TOPHU30HTANIbHAS MPOSKITUSI OTKOCA;

P — Harpy3ka OT HacChIlli Ha TOP(SIHOE OCHOBAHUE C YUETOM B3BEIIMBAHUS B OOBOJIHEHHOH 4acTh
Haceinu, MIla.

Uucnennsie 3Hauenus /n (10 o; P + C; ) moryr ObiTh onpeneneHsl 1o rpaduky Ha pucynke E.2 mo
MPEBAPUTEIILHO YCTAHOBJICHHBIM 3HAa4YeHUsIM O, P, C;.

* B maboparopun koHcTpykimid 3emisinoro nonotrna AO [THUUC paspaborana mporpamma Juist
[I5BM pacuera ocaiku Hachllel Ha cinaObIX OCHOBAHUSX.
W3noxxeHHast HUKE METOAMKA MO3BOJISIET MPOBECTH MPUOIMIKEHHBIH pacyer.



Tabnauua E.1 — 3nauenust koadgpuunentos A, B, C B 3aBHCHMOCTH 0T HAYAJIBHOr0 KO3 UIHEHTA HOPHCTOCTH €

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

awPS

—28 | —4 7 16 24 30 35 39 42 45 48 51 53 55 56 58 59 61 62 63 64
40,5 1 36,3 | 33,1 | 30,6 | 28,6 | 27 | 25,7|24,5|23,5(22,7(21,9]21,3(20,7]20,2|19,7|19,3| 18,9 18,5 18,21 17,9| 17,7
1,89 | 1,171 0,78 | 0,55] 0,40 0,31 | 0,24 0,19 | 0,15] 0,13 ] 0,11 | 0,09 | 0,08 | 0,07 | 0,06 | 0,05 | 0,04 | 0,04 | 0,04 | 0,03 | 0,03
a)
Z=0
o — — i ] e |
1 S i A ] 44___1
095] 2 pe=—- ==
0,90 3 t : -"‘e‘:-i —-"‘""L'_‘——v
080 I 4 > '_'] ' e i
o —
0,75 ] //74///4/ 1
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5
070 } e /“/“" ;1'
B
0,65 4 / / M/ 1. .
6 j/ 4 / P
0,60 } P
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0,55 : =
8 ] / V a '0 a"
0,50} v L
9
0,45 ,
10 1z
0,40
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0,75 } 7 S
070 8 Z — —
! P
0,65 T 9i
0,60 | 10 SRERERTE " X
J & 0 -.-——a—“———cJ
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 a, M

a — JUIsl OJJHOIYTHOW HACKHINK; O — ISl IByXITYTHOW HACHITIH
Pucynox E.1 — 3Hauenus kooppUIUeHTa 0L B OCHOBAHUU HACBIIH B 3aBUCUMOCTH OT Z U
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0
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Pucynox E.2 — I'paduk 3navennii In (10 o; P + Cj)




Homorpammbi
IJIs1 OTIpe/ieJIEHHs 0CAI0K KeJIe3HOAOPOKHBIX HAachINell Ha fosoTax 1 Tuna
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1 — rnybuna 6onota, i, M; 2 — BBICOTa HACHIIK HAJl ypOBHEM Oosiota — H, M; 3 — U30JIMHHUHU OCaJIOK, CM (MCKOMas BeJIMYMHA ONpeelsieTcsl TOUKoi nepeceuenus H u hy),
4 — rirybuHa BeITOpQoBbIBaHHA — hy, M



MMPUJIOXXEHUE XK
METOJIMKA UCTIBITAHUS HACBITIENA HA BOJIOTAX

1. Hachinu MHIMBUTyaTbHOTO MPOSKTUPOBAHUS, BO3BEICHHBIC HAa 0OJIOTaX C COXpaHEHHEM Topda B
OCHOBAHUWH, CIIEJyeT UCHBITHIBATh HA YCTOMYMBOCTh K BO3JCHCTBUIO CTATUYCCKOW M JIUHAMHYECKOM
Harpy3KH, SKBUBAJICHTHOMN WIIM OOJBIIICH, YeM 3aIUTaHUPOBaHHAS JUIS IOCTOSIHHOM 3KCILTyaTalluy.

UcnbiTanue HeOOXOAMMO MPOBOUTH MPH HEMPOMEP3IIMX OCHOBAaHUU U TPYHTE TEJa HACHIIH.

2. VcripiTaHUIO CTATUYECKON HATPY3KOU TOJBEPTalOT HACHIIH, €CIIH OHU:

3alpOCKTUPOBAHBI M3 pacieTa Ha YaCTUYHOE OTXKATHE OONIOTHBIX TPYHTOB U3 OCHOBAHUS WIM Ha
MOJTHOE WX BBIAABJIMBAHUE B CITydae, €CIH IMOJTHOTO OTXKATHUS HE TPOH30IILIO;

MIpH TMOTNEPEYHOM YKJIOHE JTHa OonoTa kpyde 1:10 mis 6onort I tuma, 1:15 g 6omot 11 tuma u 1:20
s 6osor I Tumna;

B JPYrHX CIydasX HHIWUBHIYyaJTbHOTO MPOSKTHPOBAHMWS, KOTAA JJsl TOBBIINICHHUS YCTOWYHMBOCTH
OCHOBAHUSI NMPUMEHEHBI T€ WM WHBIC KOHCTPYKTHBHBIC PEIICHHS HEIOCTATOYHO anpoOHpPOBAHHBIC U
IUIOXO MOJIAIOINECS PaCUeTy.

3. INocnenoBaTeNbHOCTh CTATHYECKUX HMCIBITAHMHA CBOIUTCS K ciiemyromemy. Ha ucnbIThIBaeMbIX
y4acTKaX HAChIIM YCTAHABIMBAIOT JiBa WK Oosee 4-, 6- K 8-OCHBIX MOJHOIPY3HBIX BaroHa Ha CPOK
HE MEHee YeM TPOEe CYTOK.

B mepuwosx ucnelTaHMR BemyTCs €XEIHEBHbIE MHCTPYMEHTAJbHbIE HAONIONCHHS 3a OCaJKaMu H
JPYruMU JieopManusiMi HAChIITA U OCHOBAHUSI.

Ecnu nedopManyy HachliM HOCAT 3aTyXaroOLIMH XapakTep, CTaTHYECKHE UCIBITAaHUSl CUUTAIOTCA
3aBEPIICHHBIMHU.

[Ipyu uCHBITAHUSAX HACBIM CIEAYeT BECTH J>KypHaJ, B KOTOPOM IIPHBOJAUTCS XapaKTepPHCTHKA
y4acTKa, KOHCTPYKIMH HAChIM, TUI M BEJIMYMHA HArpy3KH, pe3yJIbTaThl HCIBITAaHWH, BKIIOYAs
BEJINYMHY OCAJKH HACBIIY, IEpEeMEIIEHUH OCHOBAHHS U T.I1.

4. HcnelTaHMio  JMHAMWYECKOM  HArpy3KoM clienyeT IoJBepraTb HAaChIIM, HMEIOIINe
KOHCTPYKTUBHBIE OCOOCHHOCTH, IPH KOTOPHIX HEOOXOJMMO CUUTATHCS C BO3SMOXKHOCTBIO MOBBIIICHHBIX
nedopmanuii (HeOOIbIIAs MOITHOCTh HACHITIHM WM MOBBIIIEHHAsI MOIIHOCTH TOp(a MO Heil) OCHOBAHUS
BCJIC/ICTBHE II€Pelayi Ha HEro JMHAMMYECKHX HArpy30K, CONOCTaBUMBIX I10 BEJIMYHHE C HAIPY3KOH OT
BEca CaMOil HACBIIH.

Borpoc 0 He00X0MMOCTH UCTIBITAHUS HACHINN IMHAMUYECKOI HArpy3Koil penaercs B IpOeKTe.

UcnpiTaHue = TUHAMHYECKOW  HAarpy3kod  JIOJDKHO — COCTOATh W3 HECKOJBKHX  IMKJIOB
MOCJIEIOBATENILHBIX 3a€3/I0B UCIIBITATEIHHOTO MOE3/1a C MOCTEINIEHHO BO3PACTAOIIUME CKOPOCTSIMHU.

[Mocne kaxmoro LMKIa 3a€370B B 3aBHCUMOCTH OT BEJIMYMHBI OCAJIKH W COCTOSIHUS IIyTH
OIPEIEINACTCS MOPSIOK MPOJOIDKEHHS UCTIBITAHUN.

B npouecce ucnpITaHUi O MapKaM CrelaIbHONH KOHCTPYKLIMH BEIyTCsl HAOOAEHHS 32 YIPYTUMHU
U OCTaTOYHBIMHU OCAJKAMH OCHOBAHHUS HACHITIH.

O pe3ynbTaTtax UCIBITAHUI COCTaBIIAETCS AKT, B KOTOPOM OTMEYAeTCsl MPUTOAHOCTb HACBIIH JUIS
HOPMAaJIbHOM SKCIUTyaTalHH.

Hacpime MOXHO cUMTaTh NPUTOJHOM JUIi HOPMAJBHOM OSKCIUTyaTallMM, €CIIM HE HaOI0AaloTCs
MECTHbIE IPOCAJIKU U NEPEKOCHI ITyTH, a YIPYTHe OCaJKHU U JIpyrue Ae(opMaluyl HaChlIM U OCHOBAaHHS
HE MPEBBILIAIOT BEJIMYHH, YCTAHOBIICHHBIX B MIPOEKTE.

IMMPMJIOXKEHUE 3

OIIPEJEJIEHUE PASMEPA KAMHS JJI51 3AINATBI OTKOCA OT PA3MBIBA
TEKYIIUM IOTOKOM

OnpeneneHye pacyeTHOro JquaMerpa KaMmHs Kak mapa di, TpeOyeMoro ajsi yKpersieHHs OTKoca OT
pa3MbIBa TEKYIIUM BOJOTOKOM, PEKOMEH/IyeTCsl ITPOU3BOAUTD MO opMmyIie
V2
dy = P , (3.1
Px =P
A2 ~2g k w

cos o,
w
A - k03 GULMEHT, YYUTHIBAIOIINI YCTOWYUBOCTh KAMHS Ha OTKOCE, PEKOMEHAYeTCsl NMPUHUMATh A
= | Ha yyacTkax KpyThIX IOBOpOTOB pyciia pexu (R < 300 m) u 4 = 1,15 Bo Bcex OCTaNbHBIX y4acTKax;



g - YCKOpEeHHe CBOOOIHOTO MaIeHHs;

Pk> Pw - COOTBETCTBEHHO IUIOTHOCTh KAMHS U BOJIBL;

0Ol - YrOJI HAaKJIOHA TIOBEPXHOCTU OTKOCA OEpPMBI K TOPU30HTY;

V), - pacueTHas CKOPOCTb TEUEHMs BOJOTOKA. IIpM NMpPOEKTHPOBAHUM 3aIUTHBIX KOHCTPYKIMH B
Ka4yecTBE PAacUYeTHOH CKOPOCTH CIIeAyeT NMPHHUMATh CPEIHIOI CKOPOCTh IMMOTOKA HAa BEPTUKAIH Y
TMOJIONIBEI OTKOCA B PACCMAaTPUBAEMOM CTBOPE.

MMPUJIOXKEHUE U

BEJIMYUHA YIIUPEHHOM 3AIIIUTHOM IMTPU3MBI A/ TIPU 3AIIIUTE OTKOCA OT
PA3MBIBA C UCHIOJIb30BAHUEM HECOPTHPOBAHHOM 'OPHOM MACCHI
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MMPUJIOXXEHUME K
APMUPYIOUIUE MATEPHAJIbI

B kauecTBe apMUpYIOIIMX MAaTepUaioB B apMOIPYHTOBBIX KOHCTPYKIMSX B MHPOBOH NpPaKTHKE
UCTIONB3YIOT: METall, JKEeIe300€TOH, TeOTeKCTWIb, a TaKkKe pas3lIiuHble KOMOMHUPOBaHHBIC
KOHCTPYKLIUH.

B nocnennee BpeMsi B KaueCTBE apMUPYIOIIUX IMOJIOTHUIL BCE Yallle IPUMEHSIOT T€OTEKCTUIIBHBIE
MaTepHabl.

OOumii mepeyeHb HOMEHKJIATYpbl I'€OTEKCTHIIBHBIX MaTepuajioB Bkioudaer Ooiee 200 mapok,
BBIITYCKaEMBIX B CTpaHe U 3a pyoexom [4, 7].

leorekcTwibHBIE  MaTepualbl  W3rOTABIMBAIOT M3  HepTH  (MOAMAMUIBL,  MOIUS(QUPHI,
MOJIMIIPOIMIICHBI ), KpeMHe3eMa (CTEKJIOBOJIOKHO), IPEBECHOM MyJbIbl (BUCKO3a, alerar). BeimyckaroT
UX B BUJIE MOJOTHUIL (TKaHBIX, HETKAHbIX, CETYATHIX ).

[Ipy npumeHeHUM B KauecTBE APMUPYIOLIMX 3JIEMEHTOB TI'€OTEKCTWII MNPENNOYTEHUE OTIAeTCs
MaTepuanaM, OOJIaJaloUIMM BBICOKUMH IPOYHOCTHIO HA pACTSDKEHHE W MoayieM jaedopManiu
(HeOONBUIMM  YUIMHEHHEM NpU pPa3pbiBE), YCTONYMBBIMH IIPH BO3ACHCTBUM TEeMIIEpATypPHBIX
Kojie0aHuH, MUHEPAIbHBIX KHCIIOT, IIEJIOYHBIX CPEll, 3aCOJIEHHOCTH, BJIard U COTHEYHON pajHaliuy.

B Tabmune K. 1 mnpuBeseHbl XapaKTepUCTHKA HEKOTOPBIX BBINYCKaeMbIX B Hallled cTpaHe
IeOTEeKCTUIIBHBIX MaTepUaloB.



Tabmuma K. 1

HaumenoBanue matepuana Vcunue Tonmunua, | Yniuaenue Inpuna
paspsbiBa, MM IpH pa3pbiBe, | PYJIOHA, M
kH/M (xr/m) %
JIOpHUT (CUHTETUYECKHUIA HETKaHbIN 5-12 4-5 70—140 1,5-2,5
MaTepHal pa3iIM4HbIX Mapok, TY21-29-81) | (500—1200)
Apmopop-1 (oTx01BI CHUHTETUYCCKUX 4—7 4 60—70 1,6

BOJIOKOH M BOCCTAHOBJICHHOM IIIEPCTH,
MPONHUTAaHHBIE BOJHOM qucnepcueii pe3unsl) | (400—700)

CITAII-Kema (CTEKIOMIACTHK Ha OCHOBE 63—73 1 4-5 1
crexnocetky, TY 6-11-217—76)* (6300—7300)

PoBunrosas tkaus TY 6-48-43—90 80 1 3-4 1
mapku Tp-07 (8000)

Crexnomtactuk ~ PCT-JI  (Ha  ocHOBe 80 1 5-6 1

CTEKJIOCETKH BSI3AJIbHO- MPOLINBHON
ANEKTPOU3OISILMOHHOW Mapku BII7-04, TY (8000)
6-11-286—73)**

Crexnomtactuk HC-120-TC (Ha ocHOBe 30—40 0,5 2-4 1
CTEKJIOCETKH M3 HeKpydeHbIX crexionutei) | (3000—4000)

CrextoBoniokHo HITC-290-0 (HexpyueHbie 38 1 — 1
HUTHU C KPYNHBIMH SYEHKaMU, IPOIHTAHHbIC (3800)

JIATEKCOM)

* TlporuTo4Hblid cocraB: Jiak OakenuToBelii — 100 B.u.; xsopnapadun (TY 6-01-568—76) — 10
B.4.; puoropearentokconsb (TY 38.103.429-83) — 40 B.u.
** TlokpbITHe natekcoM Mapku BXB/I-A.

W3 Tabmuupl BUAHO, 4YTO TpeOOBAaHMSAM apMHPOBAHHMS TIPYHTOB B HauOOnblIell creneHu
YIOBIICTBOPSIIOT CTEKJIOTKAHW W CTEKJIOCETKU, IOKPBIThIE pPA3JIMUYHBIMU 3aILUTHBIMHU IUIEHKAMH,
CMOJIAMH U JIAKaMU (TaK Ha3bIBa€MbI€ CTEKIIOIUIACTUKH).

CTeKJIOIUIACTHKY UMEIOT CIIEIYIOIINE TPEUMYIIeCTBa:

BBICOKYIO IPOYHOCTH Ha pa3pbIB;

HE3HAYMTEIIFHOE OTHOCHUTENIBHOE Y/IJIMHEHUE (BBICOKMH MOAYJb AedOpMaliM), 4TO MO3BOJISET MM
BKJIIOUAThCS B paOOTy IPAKTUYECKH OJTHOBPEMEHHO C TPYHTOM;

YCTOMYMBBI K aTMOC(EpPHBIM M JPYrMM BHELIHUM BO3JCHCTBHSAM (IIPH MOKPBITHU UX 3alUTHBIMH
IUIEHKAMH, JJAKAMH U CMOJIaMH COOTBETCTBYIOIIIErO COCTaBa);

CPaBHUTEIBLHO HEBBICOKYIO CTOMMOCTh. [IpHM CTpOMTENBCTBE JKEJIE3HBIX JOPOT TI'€OTEKCTHIIbHBIC
MaTepHabl Les1ecoo0pa3sHO NPUMEHSTD B CIEIYIOINX CIIydasX.

Ta6muma K.2

Cdepa npumeHeHust PexoMeHryeMblii MaTepuan

1. Hnsa ycunenuss paboyeid 30HBI 3eMIISTHOTO|J[OpHHT WM CTEKIIOTKAHU W CTEKIIOILIACTUKU
MoJioTHa (B OCHOBaHHMU OaJNIACTHOM MPU3MBI WM | (BO3MOXKHBI B KOMOHHAIINH )

3aIUTHOTO CJI05)
2. 171 MOBBIIICHUS HECYIIeH CrmocoOHOCTH cadbiX | CTEKIOTKAHU U CTEKIIOIUTACTUKU B KOMOMHAIINH C
OCHOBAaHMH (TIPEACTaBICHHBIX TOp(aMu, WIAMH, |TOPHUTOM

campomneIsiMH U ap.)
3. IIpu coopykeHUU HACHITICH U3 HEKOHIUIIMOHHBIX | [lopHHUT
TPYHTOB (TBepiomMep3ibie MECKH,
MepeyBIaKHEHHBIC  TJIIMHUCTBIE  TPYHTHI  JUIS
CO3/1aHUs 3aMKHYTBIX 000JIOUEK B OTKOCHBIX 30HAX)
4., Jlns  co3gaHUS HAChIIEH ¢ MOBBIMICHHOM | CTEKIOTKAHH M CTEKIOILUIACTHKHA B KOMOHMHALIUHU C
KPYTH3HOH OTKOCOB (B CJIOXKHBIX HHXXCHEPHO- | IOPHUTOM

TCOJIOTUIECKUX U CTECHEHHBIX YCIOBHUSX )
5. 3ammra OTKOCOB 3EMIISIHBIX COOPYXCHHH OT|3aaHKepHas CTEKIOCeTKa B KOMOWHAIMU C




3po3un
6. B KOHCTpYKUMSX  3alUTBl  OTKOCOB
MOATOIUIAEMBIX ~ HAChlled OT pPa3MbIBOB  Ha

BOZOEMAxX U BOJOTOKax

IIOCEBOM TpPaB MO PACTUTEIBHOMY CJIO0
JlopHaut B KayecTBe aHTUGHUIBTPA IOJ
IUIMTAMU U KaMEHHOW HaOpOCKOH; CTEKJIOTKaHU U
CTEKJIOIUIACTHKH JUIS  apMHUPOBaHUS  OTKOCOB
HACBINEH, YCTpauBaeMbIX BJIOJIb BOJOTOKOB IPHU

YCIIOBUM  3alJUTBl  OTKOCOB  OOJIErYeHHBIMHU
KeJe300€TOHHBIMH [UTUTaMHU
7. B npenaxax B KaydecTBe (QMIBTPALMOHHOMW |JlopHUT
3alUTHl KPYITHOOOJIOMOYHOI'O 3arOJIHUTENS U TPYO
OT KOJIbMaTaluu
MMPUJIOXXEHUE J1

XAPAKTEPUCTUKA NOJIMMEPHBIX TPYB U TPYBO®NJIbTPOB [32]

[IpeiickypaHT, HAMEHOBAaHUE U3ICIUN [Moguus | duamerp Enununa
TpyOBI, MM H3MeEpeHus

1. MpeiickypanT 05-03-32 Ha u3nenus U3 miiacTMacc: 1000 m
a) TpyOBb! ipeHakHbIe TOQPUPOBAHHBIE U3 MOJIHUITHUIICHA 8—0128 90
(IIBI) (TY 6-19-224—383) 8—0219 110

8—0220 125
6) TpyOb! n3 nonmuBuHMWIXIopuaa (IBX) 116
2. Npnenckuii komOuHat «IIporpece»:
a) TpyObl BUTBIC U3 MOJMBUHUIIXJIOpUIA 100 M
(TY 21 YCCP-72—72) 150 »
6) TtpybodmisTp u3 IIBX, oOnbUleHHBIH 3alIUTHBIM 100 »
(GUIBTPOM 3 MOIHITHICHA
3. [peiickypanr  06-14-01.  Tpy6odmnerp  u3| 3—079 150 »
kepam3uToOeToHa (JInaHo30BCKHiA 3aBO)
4. TpybodunsTp u3 KepaM3HUTOOETOHA 125 0,5m
(axcniepumenTanbHbIi 3aBog BHUKT MIIC)
5. MydTa u3 nonustuiesa — 1 mT.




[MPUJIIOXKEHUE M

CXEMATHYECKAS KAPTA KIUMATUYECKOI'O pAiilonnPoBAHNS TEPPUTOPUI /151 CTPOUTEJILCTBA (CHull 2.01.01-82)
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O06o3HaYeHUs:

TrpaHUlBbl KIUMATHYCCKUX HOZ[paﬁOHOB;

|:|:|:|:|:|:|:|:|:|:|:|:|:| CEBEpHAas CTPOUTCIIbHO-KIIUMATHYCCKasd 30Ha

XapaKTepHCTHKH KJIMMATHYECKHX PaliOHOB

Kmmmatuueckue | Knumatuueckue | Cpennemecsianas | Cpennemecsianas t | CpemaHeromoBoe Bo3moxHas XapakTepucruka
paiioHsI MOJIpaifOHBI t BO3/1yXa B BO3/yXa B HIOJE, KOJIMYECTBO HCTIAPSIEMOCTb C MoJipaifoHa
stuBape, °C °C 0CaJIKOB, MM MOBEPXHOCTHU CYIIH, MM
1 2 3 4 5 6 7
IA Or-32uamwke |Ot4 10 19 184—705 200—300 Beunas mepsnora
1b » 28 » » » 0 » 13 To xe
1B » -14 10 -28 » 12 » 21 485-697 300—500 CypoBbiit KJIMMAT,
360—410* 600—700%* N30BITOYHOE YBIIAXKHEHHUE
1r Or -14 no -28 Ot 0 o 14 Beunas mepsnora
I » -14 » -32 » 10 » 20 478—688 300—400 CypoBbIit KJIMMAT,
M30BITOYHOE YBIIAXKHCHUE
A Or -4 o -14 Ot 8 1o 12 589—675 200—400 CypoBbiit KJIMMar,
U30BITOYHOE YBIIAXKHCHUE
II 116 » -3 » -15 » 12 » 21 678—856 300—500 N30bITOuHOE yBIIAXKHEHUE
1B » -4 » -14 » 12 » 21 609—798 300—600 To xe
ar » -5 » -14 » 12 » 21
IIA Or -14 no -20 Ot 21 o 25 195—432 500—800 3acynuiuBbIi KIIMMAT
III 116 » -5 » 42 »21 » 25
111IB » -5 » -14 »21 » 25 403—629 500—800
IVA Ot -10 go +2 Ot 26 u BhIIIE 127—437 1000—1400 3acynuuBbIi KIIMMAT
v IVB »+2 » +6 » 22 1o 28 CyOTponuku
IVB » 0 » +2 »25 » 28 »
Ivr »-15 » 0 » 25 » 28 151—249 800—1000 3acynumMBbIid KIUMaT

* 3HaueHUs XapakTepusyloT knumaT BOnu3u llenmuorpanga um Kaparauabl, KOTOpbIE TO YCIOBHSIM JOPOXHOTO CTPOUTENLCTBA ILIEIeco00pa3Ho
BBIJICJINTD U3 NofipaiioHa IB u BxitounTs B moapaiion IIIA.

Ipumeuanue — T'padbr 1— 4 B3sTH1 M3 Tabmuuel CHull 2.01.01-82; rpada 5 3anosHeHa Ha OCHOBAHWM JAHHBIX MPUIOKEHHS 3 3TOro xe
CHull; rpacda 6 3anonnena no nanaeM kiiuMatuaeckoro atiaca CCCP, o, 1.




MMPMJIOXKEHUE H
CXEMATHYECKAS KAPTA I'’'TYBUHBI TIPOMEP3AHUS I''IMHUCTBIX U CYTJIMHUCTBIX TPYHTOB (CHulI 2.01.01-82)
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MMPUJIOXKEHHUE IT

PACYET MAPAMETPOB BETPOBBIX BOJIH U151 OITPEAEJIEHUSA OTMETKHN
BPOBKH HACBIITK U MOIIIHOCTHU KPEIIJIEHUS OTKOCA

[TapameTpsl BETPOBBIX BOJIH OIPEACISIOT JUIsl ABYX PACUETHBIX CIy4aeB:

JUIS Ha3HAYEHUS OTMETKM OpOBKM HACBIIM MJIM BepXa KPEIUICHHWS OTKOCA, KOrja MPUHUMAIOT
YCIIOBHS TOATOIUIEHHS HACBIIM NpH HAuOOJIbLIEM pacxoje; NpH pacdyeTe KOHCTPYKIHU KperuIeHHs
OTKOCa, KOT/1a IPUHUMAIOT YCIIOBUS ITOJTOIICHHSI HACKIIH ITPH PACYETHOM PaCXoJe.

PaznuuHble rayOuMHBI BOJBI Ha MOWME PEKM NPU HAUOOJNBLIEM M PacyeTHOM pacxofax, a TaKkKe
HOpPMaTHBHBIE OOECIEYEHHOCTH BETpa M BBICOTHI BOJHBI B CHUCTEME IITOPMA /IS JIByX Ha3BaHHBIX
pacyeTHbIX CIIydaeB ONPEessIOT ABa 3HAYEHHS BBICOTHI BOJIHBI M €€ IIEpUo/a.

HopmaTuBHBIE 00€cIeYeHHOCTH PACXOJO0B BOJbI, CKOPOCTH BETpa M PACUETHOH BOJIHBI B CUCTEME
LITOPMA JIaHBl COOTBETCTBEHHO B Il. 9.3 u 9.4 Hacrosero CBona npasui.

B cucremy pacyeTroB BXOIST ONpeNENIEeHWE CKOPOCTEH BeTpa, IMapaMeTpoB BOJHBI IS pacuera
BBICOTHI HaKaTa BOJIHbBI HAa OTKOC, TApaMeTPOB BOJIHBI JUIS pacyeTa MOLIHOCTH KperuieHus. Bee pacuerst
npousBojsTest B coorBercTBru co CHuII 2.06.04-82*, BCH 206-87 u P/] 31.33.05 [20].

Ipumep pacyera. PaccMOTpUM y4acTOK MOAXOIHOIM HACHIIM K MOCTOBOMY IEPEXO/Y >KENe3HOM
JIOPOrY NEepBOM KaTeropuu oOmiel cetn y r. AcrpaxaHu, pabOTaloOUIero B YCIOBHSAX IOATOIUICHUS
MaBOAKOBBIMY BoJamMH p. Boiru.

A. OnpepesieHHe pac4eTHBIX CKOPOCTeil BeTpa

BerpoBoii pexuM B paccMaTpuBaeMOM paiiOHE IPOrHO3MPYETCS Ha OCHOBAHMM MaTepHaJiOB
HETIPEPbIBHBIX B TEYEHHE 25 JIeT CPOYHBIX HaOMIOAeHHH Ha ACTpaxaHCKOH THMApOMeToOCepBaTOpHH
(I'MO), kak penpe3eHTaTUBHOH Juis JaHHOro paiioHa. Acrpaxanckas ['MO pacnonoxeHa Ha
mectHoctd THna B (m. 2.8 BCH 206-87); uaMepeHus CKOpOCTH BETpa MPOU3BOAMINCH (DIIIOrepoM Ha
Beicote 11,6 M.

[Tuku nonoBosbs B paifoHe, MO JaHHBIM MHOroJeTHHX ruaporpados p. Bonru, npuxonsrcs Ha iBa
Mecdla: Mail ¥ HIOHb, Ul NEpUosia KOTOPBIX U ONpPENesseTcsl pacueTHasi CKOPOCTh M HaIpaBJICHUE
BeTpa.

CraTuCTHYeCKUE JlaHHBIE MOBTOPSEMOCTH B IIPOLEHTAaX TIpajaluid BeTpa IO CKOPOCTSIM H
HAIpaBJICHUSIM CPEIHHUE 3a Mail U UIOHb Mecslbl IprBeaeHsb! B Tabmuue I1.1.

Jna kaxmoro pym0a paccuuTaHbl MOBTOPSEMOCTh BeTpa MO Tpajauusm P, % uucna ciaydaes
HaOmonenuit (u3 tabmumel [1.1), a takke obecriedeHHOocTH F, % (KaK TOCIIENOBATEIBHBIE CYMMBI
MOBTOPSIEMOCTEH 1O IpajalusM OT OOJNBIIMX CKOPOCTEH BeTpa K MEHbIIUM). Pe3ynbrar mpuBeeH B
tabmuue I1.2. Tlo obecneueHnoctsiM F, %, Ha KieT4aTKe BEPOSTHOCTEH CTPOSTCS IpaUKu PeKUMHBIX
¢GyHKUMiT BeTpa B paccMaTpuBaeMoM paioHe (pucyHok I1.1), ais Bcex 8 pymOOB.

Ta6muma I1.1
I'paganun Hamnpasnenus (pymOb1) Bceero
CKOPOCTH
BeTpa, M/c C CB B 10)3] {0) 103 3 C3
0—1 L7 (09 |125| 1,75 1,55 1,55 1,5 1,8 12,0
2—S5 6,75 7,2 | 855 | 8,7 5.8 6.8 8,0 7,7 59,5
6—9 2,15 2,9 14,05 345 | 2,25 1,8 2,4 2,5 21,5
10—13 03] 08| 11 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
Beero P, % [10,98]11,95[15,15] 15,68 | 10,065| 10,55 |12,715 12,92 100,01




B IIpOL€HTax

Ta6muma I1.2
CkopocTb Hanpasnenus (pymOb1)
BeTpa, M/C
C CB B 0B 10 103 3 C3
P F P F P F P F P F P F P F P F
21—26 0,15 0,15
18—20 0,19 0,19 0,15 0,30 0,14 0,14 0,12 0,12 0,27 0,27
14—17 0,73 0,73 1,25 1,25 1,32 1,32 1,91 2,10 0,85 1,15 0,33 0,47 1,18 1,30 1,04 1,37
10—13 2,73 3,46 6,70 7,95 7,26 8,58 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 26,4 35,32 22,00 |33,35| 22,35 26,98 17,06 | 20,84 | 18,87 | 25,28 19,36 26,47
2—S5 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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Pucynok I1.1 — Pexxumusle pynkimu ckopoctu Berpa (MO r. AcrpaxaHs)



PacuerHbie ckOpOCTM BeTpa B COOTBETCTBUH ¢ M. 9.3 u 9.4 TIpPUHATH MOBTOPSIEMOCTEH: MpPH
omnpeeNiecHN OTMEeTKH OpoBkH Hackimu 1 pa3 B 2 roma (obOecmeueHHocTh 50 %) u mpHu pacuerax
MOIITHOCTHU Kperienus 1 pa3 B 25 ner (obecnieueHHOCTH 4 %).

Jlns kaxporo pymOa NPUMEHUTEIBHO K MCIOJIb30BAHHBIM JAHHBIM CTATUCTUYECKOTO psiaa
HaOJIOJICHHBIX CKOPOCTEH BeTpa Ompenelsiercss 00ecle4eHHOCTh BeTpa MOBTOPSIOIIErocsi OAMH pa3 B
HOpMAaTHBHBIE 1, JieT 1o ¢popmyse (1) BCH 206-87

F, =417 L (IL1)

nt l:’V
rae t — HempepblBHas MPOAODKUTEIBHOCTh JEHCTBUS BeTpa (IpU OTCYTCTBUM JIAHHBIX
MPUHUMAETCS paBHOM 6 4);
N — 4uci0 AHel CpOYHbIX HAOJIOJICHUH B rojly 3a MaBOJIKOBBINA IEPHUOJ, B JAHHOM IpUMepe Mai—
nroHb N = 61 jenb;

1, — HOPMATUBHOC YHCIIO JICT OBTOPSEMOCTH BETPa, B JAHHOM IpuMmepe N =2 roga u N, =25
JIET;

Py— TNOBTOpPSEMOCTh HAINpAaBJIEHUs] BETpa B JOISX E€AMHHMIBI OT CyMMBI IOBTOPSIEMOCTEN BCEX
HampaBieHuit (Oepercs w3 mociexHed crpouku Tabmuuel  [1.1).  BeruucnenHele  3HauYeHHA
obecnieyeHHocTeld B mpoueHTax F, u Fys M COOTBETCTBEHHO UM CHATHIE C IpaMKOB PEXHMHBIX
¢ynkuuii (pucynok I1.1) pacuerHbie ckopocth BeTpa Vo, U Vg, ipuBeneHs! B Tadmuue I1. 3.

Tabnuna I1.3
[Toxa3zaTenu Hanpasnenue Betpa (pymObI)
C CB B 0B 10 103 3 C3
Fx(50 %), % 1,87 1,72 1,35 1,31 2,04 1,44 1,61 1,59
Fas (4 %), % 0,15 0,14 0,11 0,10 0,16 0,16 0,13 0,13
Vyq,, M/c 17,0 18,0 18,5 14,0 19,0 17,0 19,5 19,0
V509, M/C 12,5 13,5 14,5 15,0 13,0 11,5 13,5 14,0

Ckopoctb Berpa Vy,, IPOrHO3UPYEMYIO 110 JAHHBIM MaTEPUKOBOH M'MIPOMETEOCTAHIMU V|, CIENyeT
MPUBECTH K YCJIIOBUSAM BOAHOM MOBEPXHOCTH Ha BbicoTe Z = 10 M mo ¢opmyne (149) CHull 2.06.04-
82%:

Vw =k, ko ki Vi, (I1.2)

rae V;= Vi, k, - ckopocts Ha BbicoTe 7 = 10 M Ha MaTepukoBoit [MO;

k, - ko> uimeHT nMpuBeIeHNsI CKOPOCTH BETpa K 3HaYEeHHIO Ha BbicoTe 10 M, MpUHUMAEMBbIH NpH Z
=5mMm—1,1;z=10m — 1,0; mpu z = 20 m — Gounee 0,9, B tanHom npumepe z = 11,6 m — 0,98;

kﬂ - ko3 urreHT nepecuera CKOPOCTH, U3MEpeHHoI (irorepom (HO He Gornee 1).

kg =0675+ 43
!

3nech k; — K03 QUUIUEHT MpUBEISHUST CKOPOCTH BeTpa, W3MepeHHoW Ha matepukoBoii MO, k
YCIIOBUSIM BOJIHOW MOBEPXHOCTH HPOTSKEHHOCTBIO L, KM, B 3aBUCUMOCTH OT Tuna MectHocTd A, B u C
o CHullI 2.01.07-85; npu mune Bogoema MeHee 20 KM ClielyeT MoJIb30BaThesl rpad)uKkoM pHCyHKaA 2
CHuII 2.01.07-85, BCH 206-87.

Pacuersl ckopocTeil BeTpa HaJl BOJHON IMOBEPXHOCTHIO IO 8 pymMOaM Juisi moBTopseMoctu 1 pas B 2
rona (obecnieueHHocTh S0 % J1uis Ha3HAueHUsT OTMETKM OpoBKM Haceimu) W 1 pa3 B 25 nmer
(obecnieuenHOCT 4 % 171 pacyera MOLHOCTH KperuieHus) npuBeaeHs! B Tadbmauuax [1.4 u I1.5.

Ta6nuua I1.4
HaunmenoBanune 3HaueHHS PACUCTHBIX BEIIMYUH

pacHeTHBIX

BEITUYHH
C CB B OB 10 103 3 C3

V., M/c 12,5 13,5 14,5 15,0 13,0 11,5 13,5 14,0
kp 1,0 1,0 0,99 0,98 1,0 1,0 1,0 1,0
kg Vi, M/c 12,0 13,2 14,1 14,4 12,7 11,3 13,2 13,7




L, km — 1,2 1,2 1,2 — 32 32 32

k; — 1,06 1,06 1,06 — 1,14 1,13 1,129
Vs0%, M/C — 14,0 15,0 15,3 — 12,9 15,0 15,5

Ta6muma I1.5
HaunmenoBanue 3HaueHHs PACUSTHBIX BEITMYUH

pacHeTHBIX

BEITUYHH
C CB B OB 10 103 3 C3

V., m/c 17,0 18,0 18,5 19,0 19,0 17,0 19,5 19,0
kﬂ 0,945 | 0,931 | 0,924 | 0917 0,917 0,944 0,911 0,917
ky Vi, M/c 15,8 16,4 16,7 17,1 17,1 15,8 17,4 17,1
L, xm — 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
V4%, M/C — 17,3 17,6 18,0 — 17,7 19,5 19,2

Bb. Onpenesienne mapaMeTpoB BOJH M BbICOTHI HaKaTa il Ha3HAYEeHHS OTMETKH OpPOBKH
HACBINHU

Ucxonsa u3 tomorpaduu paifoHa MOATOIUIEHHS M a3UMYTa OCH Hachlni O = 187° ycraHOBJIEHO, 4TO
HauOONbIINE JUIMHBI PAa3rOHOB BOJH, MOAXOISIIMX MPAKTHYECKH (POHTAIBHO K OCH HACHIIH CO
CTOpoHbl p. Bonrm (3amagHoe HampaBieHHE) U CO CTOPOHBI €€ MOHMBI (BOCTOUHOE HAIpPaBICHUE),
cocTaBisitoT coorBeTcTBeHHO 3200 M 1 1200 M.

[To 3TUM HampaBiIeHUSM MPOTHO3UPYEMbIE CKOPOCTH BETpa MPAKTUUECKH OYIyT HAaMOOIBIIUMHU (CM.
tabnuuy I1.3), T.e. HampaBiieHHs SIBJISAIOTCS BOJHOOIMACHBIMU M JUIS HHUX ONPENEIISIOTCS pacyeTHbIE
rapamMeTpbl BOJIH.

B cirydasix cnoxHoii KoHpUrypanuu OeperoBoil JIMHUK BOJIHOONACHOE HAIPaBJIEHUE ONPEeNseTCs

[0 pe3y/lbTaTaM pacueTa BBICOTHI BOJHBI C MCIOJIb30BAHUEM CIIEKTPAJIBLHOIO METoJa, a IpH
OTKJIOHEHMHU TJIABHOTO JIyda BOJIHBI OT HOpPMalld K OcH Hachlmu Oonee 20°, NOMKHA YYUTBIBATHCA
pedpaxuus BonHbl B cooTBeTcTBUM ¢ mil. 14—17 npunoxenus 1 CHull 2.06.04-82*

BpoBka Hacelmu Ha3HayaeTCst UCXOJS M3 YPOBHS Ha IHKE MaBojKa HoBTopsieMocThio 1 pa3 B 300
ner (obecrieuenHoctb 0,33 %) 1 BbIcOTa HAKaTa Ha 3TOT OTKOC IPH LITOPME MOBTOPsIEMOCThIO 1 pa3 B 2
rona (obecrieueHHocts S0 %).

Jlns ofHOHM M3 XapaKTEepHBIX TOYEK TPACChI JKEIE3HOW AOpOoru (a UX Ha MPOEKTUPYEMOM Y4acTKe
MOXeET OBITh HECKOJBKO) IO BOJIHOONIACHOMY HANpaBJICHHIO <«3alaj» Ha Jyde HPOTSHKEHHOCTHIO
L=3200 M cpennsis riryOuHa BOJBI HA aKBATOPUH OIpE/eNieHa C IUIaHa C FOPU3OHTAISIMU B MaciuTabe
1:25000, s3nauenwem do, = 3,45 M, a IO BONHOONACHOMY HAIPaBIECHMIO «BOCTOK» Ha IIyde
HpoTskeHHOCThI0 L = 1200 — d, = 2,30Mm.

IIpu cnoxxHoM penbede [HA HA AKBATOPUHU JOJDKHO YYWTHIBATHCS W3MEHEHHE IIIyOMHBI BOJBI IO
nyqay Bonubl (. 3.5 BCH 206-87), wiu B uTOore pacueTHas BBICOTA BOJHBI, KaK MPaBHIIO, OyaeT
MEHBIIIE.

[Ipu pacueTHOM BeTpe 3amaZHOro HampaBieHHS Vsgg, = 15 M/c m BocTouHOro Vsyq, = 15 m/c

L N d
OonpeacIsarOTCd OTHOCUTECIIBHBIE XapaKTEPUCTUKN pa3roHa BOJIHBI g—2 " Cp€aHEn FJ'Iy6I/IHI)I BOJbI g—2 .
v v

Mo mum c¢ rpaduxa pucynka 1, mpunoxenue 1, CHull 2.06.04-82* cHUMAIOTCS OTHOCHTEIHHBIS

. h T
XapaKTCPUCTUKU NapaMETPOB BOJIHBL: CPEAHEU BBLICOTHI g—z— u 1nepuoaa g7 , IO KOTOpPbIM
v

OIPEIEIISIIOTCS CPEIHsIsL BHICOTA BOJHBI A, ee repuon T u JuiiHa A.
BeicoTa HakaTa BOJHBI Ha OTKOC PAaCCUMTBIBAETCS IO BONHE /114, 0OecniedyeHHOCThIO 1 % (B cucreme
LITOpMa).

hyg =207h; (I1.4)
T2

A= (IL5)
27

Pe3ynbraThl pacyeToB npuseseHs! B Tadnuue I1.6.
VY ocHoBaHMs OTKOCa HachllM Ii1youna Boabl d = 1,45 M U BoJHa, BBIXOJS Ha MEIKOBOAHYIO 30HY,



tpancopmupyercs. Ee Bbicora h; onpenpensercs mo m. 17, dopmyne (153) u rpaduxy pucyHka 5
npunoxenust 1 CHull 2.06.04-82%*:

h; =k .k kk;hg, (1.6)

rae k;, k,, k;— ko3 puimeHTs COOTBETCTBEHHO TpaHChopMaIuu, pedpaKIiy U MOTePb;

ki, hy — BBICOTA BOJIHBI IO TPaHCPOPMAIIUH.

d
Koaddurment tpanchopmarun onpenensiercst B GyHKIUH OT e [pwu yrite mogxo/aa Jiy4a BOJHBI K

oTKOCcy O = 7° pedpakuusi BOJIHBI HEe BO3HHMKaeT u k, = 1, a mpu ykionax aua 6onee 0,03 morepu
orcyrcrBytor (k; = 1).
BonHa HauMHaeT pa3pymiaThCsi ¢ TIYOMHBI MEHBIICH KPUTHUECKOU d.,, onpenensieMoi B (YHKIHMH

L u npu riyoune y orkoca d = 1,45 M > d,, pa3pymaercst 1 NepexoIuT B HaKaT HENOCPEICTBEHHO
oT?
Ha oTKoce. Pacuer mapamMeTpoB BOJIHBI /ISl ONIPEAEIeHHs BBICOTHI HaKkaTta JaH B Tabnuie I1.7.

Beicory HakaTa BOJIHBI hy,jq (OOecmeueHHOCTs 1O HakaTy 1 %) Ha OTKOC 3allOKEHHEM 71
(bpoHTaIBHO MOAXOsIIEeH BOIHBI h g, onpenenstoT o ¢popmyse (25), rpaduxy pucyHka 10 u rabaunam
6—9 . 1.14 CHulI 2.06.04-82%*.

hpnig = ke kp ksp Keun 16, (IL.7)

rae k. u k, — k03 puIIHeHTEI IIEpOX0BAaTOCTH U MPOHHMIIAEMOCTH 3AIMTHOTO MOKPHITHS;

kg, — k03 HIHEHT, 3aBUCAIIMIT OT CKOPOCTH BETPA M 3aJI0KEHHS OTKOCA;

Kun — KOO UIMEHT, 3aBUCSLIMI OT NOJOTOCTH BOIHBI A/ U 3aloKeHus: otkoca m. Ilpu yrie o
JIy4a BOJIHBI K HOPMAJIM OCH HACBIITM BBICOTA HaKaTa yMeHblIaeTcs Ha KoddduuueHt k.

B Hamem mnpumepe Ig OTKOCA 3allO)KEHHEM m = 2 B IPEOINOIOKEHUU YKpEIICHHsS ero
XKeJe300€TOHHBIMY TUIUTaMU M yIiie Ol = 7° pe3yJbTaThl pacdyeTa BBICOTHI HaKaTa BOJHBI Ha OTKOCHI
HACBIIH C 3aI1a/IHOr0 U BOCTOYHOr'O HaIlpaBjIeHuid cBesieHsl B Tabmuiy I1. 8.

Ta6nuna I1.6
BonHoonacHoe el ed gh gT [ h.m| T.c | hie.m | Awm
HANpAaBIIEHUE v2 V2 v2 v
Baman 140 0,15 0,016 1,47 0,36 2,25 0,75 7,9
Bocrok 52 0,10 0,011 1,19 | 0,26 1,82 0,54 5,2
Ta6muua I1.7
BonHoomnacHoe T,c |Am|dwM| dA| k |bhug,Mm| h or | dens M
HanpaBJIcHUE o2 | A
3aman 075 | 22579 |145]0,18091 | 0,68 |0,014| 0,10 | 0,79
Bocrok 0,54 1,82 | 52 11,45]0,28]095| 051 [0,016] 0,11 | 0,57
Ta6muma I1.8
BonnoonacHoe | hrig, M | A, M k. k, Ky Ken | Druniw, M ke, hounig, M
HaIpaBJIEHUE
3aman 0,68 7,9 1 09 | 1,25 | 2,0 1,53 0,985 1,51
Bocrok 0,51 5,2 1 09 | 1,25 | 1,85 1,06 0,985 1,05

Takum oOpa3oM OpoBKa 3EMIISTHOTO IIOJIOTHA JIOJDKHA BO3BBIMIATHECS HAJl YPOBHEM BOJBI,
COOTBETCTBYIOLIEM MaBOJKOBOMY Pacxojly MOBTOPsieMOCThIO oiiH pa3 B 300 JieT Ha BeIMUYMHY HaKaTa
hun = 1,51 M ¢ 3anacom a = 0,5 m.

BpoBka Hacellii Takxke JOMKHA OBITH TMOMHSATA HA BBICOTY HAroHa W moamnopa (y MOCTOBBIX
MEPEXOJIOB), €CIIU 3TU SIBJICHUS MPOTHO3UPYIOTCS B PAiOHE MPOSKTUPYEMOro 00bEKTa.

B. Onpenesienue napaMeTpoB BOJIHBI /151 PacYeTa MOLIHOCTH KpenJeHust

OOBIYHO pacyeThl MPOBOAITCS VIS TEX )K€ XapaKTePHBIX TOYCK TPACCHI HACKHINH U MPHUHUMAIOTCS 32
pacueTHble TE€ € BOJHOOMACHBIC HANPABICHHS, 4YTO M B CIydae pacueToB, MPOBOJUMBIX JIJIS
Ha3HA4YCHUs1 OPOBKH HACHIIIH.



[Ipu pacuere MOLIHOCTH KpEIUICHHH OTKOCAa 3a HCXOAHBIE NPHHUMAIOTCS PACUETHBIH pacxoj
MOBTOpsieMOCThI0 ouH pa3 B 100 set (o6ecnieueHHocTh— 1 %) M LITOPM MOBTOPSIEMOCTBIO OJIMH pa3 B
25 ner (obecneuennocts — 4 %).

B cucreme mropma pacdeTHOW NMPUHUMAETCs BOJIHA OOECIEUeHHOCThIO 5 %. YpOBEHb BOABI NPH
pacyeTHOM pacxojie B HamieMm npumMepe Ha 0,4 M H¥DKe YpOBHsS HauOOJIBLIEro pacxona. Y MEHbLIATCs
COOTBETCTBEHHO CpEJHUE TIIYOMHBI U JUIMHBI Pa3rOHOB I10 3alaJHOMY BOJHOONACHOMY HAaIpaBJICHHIO
1o 3Hauenuit d = 3,05 M u L = 2900 m u Bocrounomy— d = 1,90 m u L = 900 m.

PacuerHbie ckopocTH BeTpa 00eCnedeHHOCThIO 4 % IUIs 3amajHOro HampaBieHus Vg = 19,5 M/c u
BOCTOYHOTO V4q,~ 17,6 M/c B3s1TbI U3 Tabmumiml [1.5.

OTHOCHUTENIbHBIE XapaKTePUCTHKU pPa3roHa BOJIHBI, TIJIYOMHBI BOJIbI, COOTBETCTBYIOIIME WM,
npuBeneHbl Ha rpaduxe pucynka 1 npunoxenus 1 CHull 2.06.04-82*, orHOCHTENnbHBIE
XapaKTEePUCTHUKH ITapaMeTPOB BOJIHBI M COOTBETCTBEHHO IapaMeTphl BOJIHBI NpuBeieHb! B Tadbmuue 1.9,
ipu 3ToM hsq, = 1,76h.

[MonyuyeHHble MapaMeTpbl BOIH MOTYT ObITh OTKOPPEKTUPOBAHBI B CBSA3U C TpaHC(HOpMAIHeil BOIHBI
aQHAJIOTMYHO METOJY, N3JI0’KEHHOMY IIPH pacyeTe HakaTa BOJIHBI Ha OTKOC.

Tabnuua I1.9
Bonxoonackoe | gL ed gh eT h.m T,c | hsgom | Am
HaIlpaBJIEHHE v2 v2 v2 v
3anan 74,8 0,08 0,011 1,15 0,43 2,29 0,75 8,2
Boctok 28,5 0,06 0,0078 0,92 0,25 1,65 0,44 4,25

I'. HasHavyenne KOHCTPYKIMI YKPeINJIECHHsSI 0TKOCA

[Mony4ennusie B mynkrax b u B mapameTpsl BONH CiTy)aT OCHOBOM JUTs pacdera U Ha3HAYCHUS THIIA
Y MOIIHOCTH 3aIIMUTHON KOHCTPYKITHH.

Bricota HackInu B citydae ONMpPEeNiCHHs €€ TOJNBKO THAPABIUYESCKUMU YCIOBUSIMH HE JIOJDKHA OBITH
MEHee

H = hy339 + hunie + a, (IL.3)

rie h — riayOuHa BOJBI y OCHOBAaHHS OTKOCA HACBITU TPU YPOBHE HAHWOONBIIETO MaBOJKA
obecneueHHocThIO 0,33 %);

hun19 — BBICOTA HAKaTa BOJHBI HA OTKOC;

a — 3amac 0,25—0,5 m.

[Ipu COOTBETCTBYIOMIMX YCIOBUSX BHICOTY HACBIMH CIEAYET MOJHUMATh, YIUTHIBAsI HATOH U MOJIIOP
Bonbl. B manHoMm mpumepe Boicota Hackimu H = 1,45+1,51 + 0,5 = 3,46 m.

VYKperieHre 0TKoca 3aI0KEHHEM 71 = 2 BBIMOIHSIOT OT €r0 OCHOBAHUS J10 OPOBKH HACKINU Ha BCEH

ero JuiMHe [ = HVI+m? = 7,74 M KOHCTPYKLHSIMHU, PAaCCUMTAaHHBIMU Ha BBICOTY BOJIHBI C 3alaJHOI
ctoponsl i = 0,75 M u Bocrounoi h = 0,44 m. [TokpeiTHE, BHIIOIHEHHOE 110 ATUM NapaMeTpaM BOJIH,
Ha3bIBAETCS OCHOBHBIM.

B cimydae Gonmpmmx TiIyOMH Y OTKOCAa M BOJIHOBBIX BO3ACHCTBHIA, KOrjga BbICOTa HAKaTa hyp,ig
Bo3pacraer, B cooTBercTBuUHM ¢ Yykazanusmu BCH 206-87 uenecooOpa3HO MONIHOCTE U THUI
KOHCTpYKUHMi auddepeHupoBaTh 10 JIMHE OTKOCA, Ha3Ha4yas B 30HE pa3pyLLEHHUs] BOJHBI OCHOBHOE
KpeIUIeHHE, a BBIIIE M0 OTKOCY B 30HE HaKaTa KpeIieHHe oOJjeryeHHoe. BepXHss rpaHuLia OCHOBHOTO
KpEIJIEHUs IIPU 3TOM INPUHHMAETCSI HA OTMETKE

Voen = Voz3% +0,68 hpygig, (T1.9)

rae V — oTMeTKa ypoBHS BOJBI Ha MHKE HauOoNblIiero maBojka obecredeHHOCTHIO 0,33 % (c
y4eTOM HaroHa W noanopa). O0jeryeHHoe KpeIuleHUe PacCYMTBHIBAETCS Ha CKOPOCTh IOTOKA B 30HE
HakaTa, 00pa30BaBLIErocs Mocie pa3pylieHus BoIHbL. CKOPOCTh MOXKET OBITH ompeseneHa GopMyaoit

V =08,/ghs, (1.10)

e hsq, - BBICOTA pACUETHOM BOJHBI B 30HE Pa3pyLICHUS;

Tun ¥ MOUIHOCTh KPEIUICHUH OMPEASNSIIOT MO MaTepualiaM THIIOBBIX MPOEKTOB, NMPHBEICHHBIX B
Anpbomax [16, 22].

B nmanHOM mpuMepe 3ammra 0TKOCa HACBHITU OCHOBHBIM KPEIUICHHEM C 3aIaJIHOrO BOJHOOMACHOTO
HanpaBjieHus Mpu hsg, = 0,75 M MOKeT OBITh BBINOJIHEHa KaMEHHON HaOpockoi ¢ d, = 0,25 M u
ToNmuUHON ¢ = 3 dg, = 0,75 M (ntuctsl 10—13, Anb6om [16]), 6eTonHbMU mmuTamu 1x1x0,16 M (stucr
14, Ans6om [16]), xene300eTOHHBIMY IUTUTAMU ¢ OTKPBITBIMU mBaMu 2,5x3,0x0,15 m (et 16—19,



Ansbom [16]), xene3o0eronnbMu tmutamMu 2,5%3,0x0,10 M, OMOHOJIHYCHHBIMU TIO KOHTYPY (JIUCTBI
20—38, Anp00oM [16]) 1 MOHOJTUTHBIMU KEJI€300€TOHHBIMHY IUTUTAMHU TOIIUHOM 0,15 M.

C BOCTOYHOTO BOJIHOOMACHOT'O HampasieHus npu hsq = 0,44 M KperuieHue MOXKeT OBITh BBITOJTHEHO
KaMeHHoH Habpockoil ¢ d¢, = 0,14 M TonumHoM t = 0,42 M 1 OeToHHBIMH TIMTaMH 1x1x0,16 M.

B ToM ciydae, xorja 3HAYeHUS PACUSTHOW BBICOTHI BOJHBI HA MPOSKTUPYEMOM OOBEKTE HIKE
HOPMATHBHOM THIIOBOIO MPOEKTa OOPATHBINM MECYaHO-TPABHMHBIA (QUIBTP U MEOSHOYHYIO TOATOTOBKY
T0J] TIOKPBITHEM BO3MOXXHO 3aMEHSTh F€OTEKCTUIIEM B COOTBETCTBUM ¢ yka3zanusimu BCH 205-87, TY
1114591 [19] u Pexomenmarusamu [23].

MNPUJIIOKEHUE P

YCTOMUYUBOCTH 3EMJISSHOT'O TTOJIOTHA HA YYACTKAX CKJIOHOBBIX
INPOOHECCOB B IECCOBUJHBIX TPYHTAX

Paznuunbie (hopMbl HapylIeHHs! YCTOMYMBOCTH CKJIOHOB CJIeJlyeT pacCMaTpHBarh B KauecTBe QopMm
HApyIIEHUS! YCTOMYMBOCTH 3EMJISTHOTO IIOJIOTHA, PACHOJIOKEHHOrO Ha CKJIOHaX. B JeccoBMIHBIX
rpyHTax HauOosee pacnpoCTpaHeHb! CIeayonHe POpMbl HAPYILEHUS YCTOHUYMBOCTH CKIIOHOB.

IloBepxHOCTHBIE OIUIBIBUHBI — OIOJ3aHME IOYBEHHO-PACTUTENBHOTO CJIOSl IO IOANOYBE
BCJIC/ICTBHE HACBHILIEHHsS TIPyHTa BJarod aTMoc(epHBIX OCAJKOB CO CKJIOHOB KpyTu3HOW 25—30°.
I'mybuna 3axBarta nopox cmeuenus He 6onee 2,0 M. PacnipoctpaneHsl OBCEMECTHO.

CnabiBBI — Ha CKJIOHaX KpyrusHoi 25—30°. I'myOuna 3axBara mopoj cMmeuieHueM 5—O6 M.
O6bem cMecTHBIIHXCA Mace — 10 100 Thic. M.
Omnon3Hu-o0Banbl — Ha ckioHax kpyde 30°. IimyOuna 3axBaTta mopop cmeuieHueMm 1o 20,0 m.

[IporcxoasT BO BiIayKHBIE CE30HBI TOJIA.

Onon3HU-NIOTOKH — HA CKJIOHaX KPYTU3HOH 15— 45°, T.e. MIpaKTHUECKU HE 3aBUCAT OT KPYTU3HBI
CKJIOHOB. VIMeIoT pyciioBoii xapakTep ¢ mupuHoii pycia 10 500 M npu juHe 1—2 kM. OueHb ONacHBI,
TaK KaK CXOAAT BHE3AITHO U MOTYT ()OPMHUPOBATH CEJIEBbIE TOTOKH.

CryneH4yaTble OMOJI3HM — Ha CKJIOHAX KpyTH3HOH 15—45°. ['myOuHa 3axBaTa nmopoj cMeleHHeM
10 80 M. [IpakTH4ecKy HE 3aBUCAT OT KPYyTH3HBI CKJIOHOB. T€J0 OIOI3HSA COCTOUT U3 OONBLIMX OJIOKOB,
0o0pa3yrouux Ha MPOIOIBHOM Hpoguile pyciia XapaKTepHbIe CTYIICHH.

IleGeHuCTO-IIIMHUCTBIE TIOTOKH — Ha cKioHax kpyde 30°. [Ipoucxoasr BeiieacTBHE W3MEHEHUH
peXHUMa rpyHTOBBIX BOJI.

KoHTaKkTHBIE OMOJ3HH — IEpPEMEIICHUE TONIIY MOPOA MO KOHTAKTy C IUTACTUYHON NOpOAOH Ha
CKIOHaX KpyrusHoit 18—40°. I'myOuHa 3axBara MOpOA CMELIEHHEM — JeCATKH MeTpoB. CxomsT
MEJIEHHO, PEIKO — KaTacTpO()UIECKH.

[IpuHiATO CUUTATH, YTO BCE CKJIOHOBBIE IIPOLECCHI BBI3BIBAIOTCS AHOMAIBHO OOWJIBHBIMH B
HEKOTOpbIE TO/ibl aTMOC(HEPHBIMU OCaJIKaMH, KOIJla T'PYHTHI CKIIOHOB IEpPEYBIIAXKHSIOTCS, TEPSIOT
MPOYHOCTH U ONOJI3AI0T CO CKIIOHOB B TOM MJIM UHOW (opMe.

C TeyeHHeM BPEMEHH CKJIOHBI IIOCTENICHHO YBEJIMUMBAIOT KPYTH3HY, a IIOJI3MHbIE BOJHbIEC IIOTOKH B
HX Telle MEHSIOT MapLIpyThl CBOErO CIENOBAHUS U TUAPOJIOTHYECKUE peKuMbl. Mper mocrosHHas
MOATOTOBKA OY/IyIIMX OMOJI3HEH.

To wunM MHOE KOJMYECTBO AaTMOCQEPHBIX OCAJKOB CIY)KHT IPOSBHUTEIEM  OIOJ3HEH,
MOJTOTOBJIEHHBIX PaHEE MPUPOIHBIMHU IPOLIECCAMH.

[lepeuncienHble BUABI HAPYIIEHUH yCTOMYMBOCTH CKJIOHOB MOXKHO CTPYIIHPOBATh MO CTEHNEHU UX
ONACHOCTH AJIS1 XKEJIE3HOAOPOKHOTI0 3€MIISIHOTO MOJIOTHA U 10 MX IPEeACKa3yeMOCTH.

HepBas rpynma. [IoBepXHOCTHBIE OIUIBIBUHBI, OINOJI3HH-00BaJIbI, I€0EHUCTO-TJIMHUCTBIE MOTOKH.
Bce oHm mpoucxomdT BCIENCTBHE IMOATOTOBKM IpOIEccaMU HOAHATUS PErHoHoB. IloBepxHOCTHbIE
OIUTBIBHHBI OOJBIION ONACHOCTH JUIS LIEJIOCTHOCTH 3€MJISTHOTO TIOJIOTHA HE MPEJCTaBIISIOT, UX 00beMbl
HEJOCTaTOYHBl JJIsI TOro, 4TOOBl BBI3BaTh Cepbe3Hble paspymeHus. OnNoa3HU-00BaJIbI MOXKHO
NIPEIBUAETh U 3apaHee JIMKBUAUPOBATh BO3MOXKHOCTb UX MPOSBIEHUS ITyTEM YCTPaHEHHs HaBUCAIOILUX
KO3BIPBKOB, YIIOJI0KEHHSI KPYThIX OOPBIBUCTBIX Y4aCTKOB Ha CKJIOHAX, YCTPOMCTBA MOIMNOPHBIX CTEHOK.
[Ipenckazanue mosiBieHUs 1EOCHUCTO-TIIMHUCTBIX MOTOKOB BO3MOXKHO HPH pe3yJbTaTaM €XeroJHoi
a’po(hOTOCHEMKH OIACHBIX CKJIIOHOB B HH(]pakpacHbIX JydaX. Takas CbeMKa JiaeT BO3MOXXHOCTb
CJIEINTH 32 HAKOIUICHUEM IOJ3EMHBIX BOJ Ha Y4acTKax, IJIe €CTh Marepualibl Uit GOPMUPOBAHUS TeNa
11e0EHUCTO-TIIMHUCTOTO TTOTOKA.

83 % Bcex onon3HeW MPOUCXOIMUT Ha CKIIOHAX TEHEBOW HKCIO3HMLUH, 64 % Ha CKIIOHAX C BBITYKIIO-
BOTHYTBIM W BBIIYKJIBIM TPOXOJBHBIM Ipodunem; 56 % — Ha CKIOHAaX, BOTHYTBHIX B ILIAHE.
CrnenoBaTenbHO, HAWITYYIINN CrI0co0 M30€XKaTh MOSBICHHS ONOJI3HEH 3TOW IpyNIbl U PAacXO/I0B Ha UX



MPOTHO3, MPEAYNpPEeXIeHHe M JIMKBHAALMA MNOCIEICTBHI CXOla — BECTH TpacCHpOBaHHE Oyayllei
JKEJIe3HOW JOpOrd IO BO3MOXKHOCTH H30eras pacIONOKeHUs €€ 3eMJISTHOIO IIOJIOTHa Ha CKJIOHAaX
KpyTtusHoit 25—30°, crapasch lepKaThCsi Ha PAacCTOSHHMM HE MeHee 4 KM OT MECTHBIX pPa3jIOMOB
36MHOM KOpBI IO CKJIOHaM IOXHOH, FOr0-BOCTOYHOM M FOr0-3amajHOM SKCHO3MLUU C BOTHYTHIM
MPOJOJIEHBIM U BBIITYKJIBIM B IUIaHE MTPOQUIEM.

Bropas rpynma. PycioBbie OMNON3HHM, NPAaKTHYECKH HE3aBUCUMBIE OT KPYTH3HBI CKIIOHOB —
OIOJI3HU-TIOTOKH, CTYNEHYaThle ONOJI3HU. PycloBbIe OMOI3HU, MPOUCXOJAIINE B MHTEPBAJIE KPYTU3HBI
CKJIOHOB OT 25 nmo 35° — cruibiBel. He3aBUCHMMOCTh OT KPYTH3HBI CKIOHOB M IPOCTPAHCTBEHHBIH
XapakTep IepBbIX JIByX THUIIOB HE JalOT BO3MOXHOCTH IPOTHO3UPOBATH IIOCIEAHUE HBIHE
JICUCTBYIOLIMMH METOJIAMHM pacuera YCTOMYMBOCTH CKJIOHOB. BrepBele Meron uX pacuera ObLT
npeuIoKeH B padote [38].

[Mockonbky QopmMupoBaHHE Tella ONOI3HEH PYCIOBOrO THIIA CBS3aHO C HAJUYUMEM B IPYHTaX
CKJIOHOB IIPOCAJJOYHBIX TOPU30HTOB, MOJIHBIA PACUET-NPOrHO3 PACNaAAETCsl HA STallbl:

1-ii — oOcnenoBaHue CKIIOHA C LIEJIbI0 OOHAapy)KeHHsl B HHTepBaje riryouH 8—20 M mpocaouHbIX
TOPU3OHTOB U ompejeseHue B Jaboparopun kodddunuenra K, XapaKTepU3yIOIEro CHIXKEHUE MOJTYJIS
obei neopManiy TPYHTOB YKa3aHHBIX TOPU30HTOB IIPH 3aMaylBaHUH.

Ecmn K < 0,80, cienyer BBIIONHUTH pacdeT Ha BO3MOXHOCTb C(HOPMHPOBAHHUS TENa PYCIOBBIX
OIIOJI3HE;

2-i — pacdeT BeAyT M0 CEYEHUIO PYCIa, MONEPEUHOMY K HAIPABJICHUIO IBMKEHHSI TPYHTOBBIX Macc
Tena Oyayumiero omnon3HsA. [yOMHY pycna MOCHEeIHEro CYMTaloT paBHOM IIyOMHE 3ajeraHus
MPOCAJI0YHOr0 TOpU30HTA. PacueTHyo IMMPUHY HA3HAYAIOT N0 KpuBbIM pucyHka P.1. Ilockomnbky
HauOoliee ONACHBIMH SIBJISIOTCS OIOJ3HU-NIOTOKH, PEKOMEHAYETCS B IEPBYIO Ouepelb BBIIOJIHUTH
pacueT Ha BO3MOKHOCTb UX MOSIBIICHUS;
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Pucynok P.1 — Koppenauus Mexay ITyOuHON 3axBaTa NOpoJ] CMEIEHHEM U IIMPUHOMN OMOJI3HS
pYCIIOBOro TUMNA

3-if — mOpU TOJOXKHUTEIBHOM pe3ylbTaTe pacueTa MEepeXOsT K OMPEHeSCHHIO BO3MOXHOCTEH
YBIIQXKHEHHSI MPOCAZOYHOr0 TFOPU30HTA TPYHTA I OYAYIIEro OMOI3HA. DTOT 3Tal MOXKET UIUTHCS
JECSTUIICTHAMH, OO MPH OTCYTCTBHU MCTOYHUKA YBIAXHEHUSI TPOCAJOYHOTO TOPU3OHTA TEJIO OMOI3HS
He copmupyercs.



BO3MOXXHOCTh  yBI@XXHEHHMs NPOTHOZMPYIOT MO MaTepuanaM a’po(OTOCHEMKH CKIOHOB B
uH(]paKpacHbIX Jy4axX WIM IyTeM pa3MeEIleHUs B IMPOCaJOYHOM TOPU30HTE HAJIEKHO paboTaroImmx
JIATYMKOB BIJIAXHOCTH. B ciysae oOHapykeHHMs BHYTpHU CKJIOHa OacceiiHa IOJ3EMHOM BOIBI C
pa3mepamu, OIM3KUMH K pacYeTHOH IIMPUHE pycia OyaylLero Ono3Hs U Npu JUIMHe OacceliHa BHU3 110
CKJIOHY BYETBEPO MPEBbILIAIONICH IIUPUHY, CIIEIYeT TOTOBUTHCS K CXO/LY OIOJ3HS.

MexaHu3M 00pa30BaHuUs CIUIBIBOB HE MOXKET OBITh CBEJICH K MEXaHU3MY 00pa30BaHUs MEPBBIX JIBYX
BUJIOB PYCJIOBBIX OIOJI3HEH IMOTOMY, YTO Ha IIIyOMHaX 5—6 M HET 3aKOHOMEPHO NPHYPOUEHHBIX K HUM
MPOCAI0YHBIX T'OPU3OHTOB, @ COOTHOLICHHE MEXJy LIMPUHOM pycia W TIIyOMHOW 3axBaTa IOPOJ
CMELICHHEM MEHBIIIE YeM Y IEPBBIX JIBYX BHIOB PYCIIOBBIX onoi3Heil. Henb3sh 00bSCHUTH CIUIBIBBI U
CE30HHBIMU KOJIEOAHUSMHU BJIXXHOCTH I'PYHTOB 3a CHET aTMOC(EPHBIX OCAJKOB, TaK KaK Ha OTMETKaX
JIHA UX pyclla yKa3aHHbIe KOJIeOaHus OTCYTCTBYIOT.

B 1O ke BpeMs BuU3yaJbHOE OOCJIENOBAaHUE COLICAIINX CIUIBIBOB II03BOJIIET C IIOJHOM
JIOCTOBEPHOCTBIO YTBEPK/IaTh, YTO B MOJOLIBE CTEHKU CPbIBAa BCEr/Ja €CTh UCTOYHHUK yBiIakHeHHs. Ero
MOSIBJICHUE HAa paHee YCTOMYMBOM CKJIOHE MOXKHO OOBSICHHUTH TOJIBKO W3MEHEHHEM MaplIpyTOB BOJIHBIX
MIOTOKOB BCIIE/ICTBUE MTOCTOSIHHO MIYILETO IPOLIecCca MOIHATHS.

I'pyHTBHI qHA pycia CIUIbIBA JIOJDKHBI OBITh CHJIBHO HAaOYXaroIIUMH, TOJIBKO TOTJa COOTHOLICHUE
MEXIy IIMPUHOM pyciia M IIIyOMHOH 3axBaTa HOpPOJ CMEIEHHWEM OyJIeT MEHbIE, YeM Yy OINOJI3HEeH-
MTOTOKOB.

HawuGonbiiee KONMUYECTBO PYCIOBBIX ONOJI3HEH MPOUCXOAMT B TIIMHHUCTHIX MOPOJAX, COACPIKAIINX
THIC, @ 3TO M €CTh CWJIBHO Halyxaroliue rpyHThl. Takum o0pa3oM, HauOoiee BEpOATHAs NPUYMHA

BO3HUKHOBEHHSA CIUIBIBOB — O3TO YBJAXHCHUC 3arviCOBaHHBIX IIOPOJ AHa pycia 6J'Iy)K,Z(aIOIJ_II/IM
BOJIHBIM IIOTOKOM BHYTPH CKJIOHA.
MCTOZ[ pacu€ra CIUJIBIBOB Ha CCFOZ[HSIIJ_IHI/Iﬁ JICHb OTCYTCTBYET. HpOFH03 BO3HUKHOBCHUA — IIO

MaTepuantaM a’po(OTOChEMKH CKIOHA B MH(paKpacHBIX JiydaX M JaHHBIM O TPyHTax CKJIOHa Ha
riyouHax 5— 6 M.

PexoMmenaanmu no TpacCHpOBaHUIO AHAJIOTMYHBI TAKOBBIM IS IEPBOM TPYIIIBI OMOI3HEN.

Tpetssi rpynna. KontakTHble Onoi3HU. XapakTep UX MOSBJICHUS U CXOJ1a, IIyOHHa 3aXBaTa I10pOJ
CMEILEHUEM TO3BOJISIIOT NPEANOIOKHUTE, YTO OHU BO3SHUKAIOT B PE3YJIBTATE NOCTENIEHHOTO YBEIUUEHHS
KPYTH3HBI CKIIOHOB B COUETaHHHU C CE30HHOI aKTUBHOCTBIO MEXIUIACTOBBIX BOJ.

Ux mnporHos Bo3moxeH MeronoM H.H. MacnoBa Ha CKOIbXEHME IO HOBEPXHOCTH,
MPE/IONPEACIIEHHOW T'€0JIOTMYECKMM CTpoeHHeM ckiloHa. OnHako 3azada OOHApY)KEHUS TaKoH
MOBEPXHOCTH CKOJIBXKEHUS 3aTPYAHICTCS TEM, YTO OOpas3lbl TPYHTA C pa3IM4YHBIX TIIYOMH 1o 2—3
CTBOpaM Ha KaKJIOM CKJIOHE HeoOXomumo orOuparh He MeHee 4 pa3 B roay B TeueHue 20 er,
MPEe/LIECTBYIOMIMX Hayally paboT O OCBOSHMIO CKJIOHOB. KpoMe Toro, Ka>kablid ce30HHbII 0TOOp npod
CONpPSDKEH C PBIThEM IIIyOOKMX LIyp(OB OJHOPA30BOTO MCIIONb30BAHHUS WIM OypeHHs KaKAbli pa3
HOBBIX CKB2XXHMH C EPHOIMUYECKUMU NIepEroHaMu OypOBOil TEXHHKH BHHU3 M BBEPX I10 CKIIOHY.

Croumocts paboT OuYeHb BBICOKAs, pE3yNbTaTbl HE TIapaHTUPOBAaHBI U, CIIEIOBATEIbHO,
HEOIPE/ICTICHHBI.

[TosToMy IpOrHO3 OMON3HEN 3TOM IrPyNIBI MOXET UMETh JIUIIb THIIOTETUIECKUI XapaKkTep.

B 0CHOBHOM k€ MOXHO pacCUUTBIBATh TOJIBKO HAa PACTAHYTOCTh UX CXOZa BO BPEMEHH, UMES B BUAY
BO3MOXKHOCTb 3@ 3TOT INEPUOJ BBINOJHUTH MPOTHBOOIOI3HEBBIE WM CIACATEIBHBIE MEPONPUSTHS.
PexomeHnanuu no TpacCHpoOBaHUIO — KakK JAJIs ONON3HEH 1-i u 2-i rpymm.

Bonbioii Qaxkrtuyeckuii marepuall MOKa3blBa€T, YTO HA CYXHMX JIECCOBBIX KOCOropax THIHYHOM
(dopMoii HapylIeHHs YCTOWYMBOCTH OTKOCOB BBIEMOK SBJIIETCSI MX JPO3MOHHOE pa3pylIeHHE OT
aTMOC(EPHBIX 0Ca/IKOB.

OObeM pa3pyumieHMd W BO3MOXHOCTh BBIHOCAZ MPOJYKTOB IOCIHEIHHX B OSKCILIyaTHpyeMoOe
MPOCTPAHCTBO MOMEPEYHOr0 NPOGHIIS BBIEMKH TECHO CBSI3aHO C KPYTU3HOM HArOPHBIX OTKOCOB BHIEMKH
U KPYTM3HOW KOCOropa, B KOTOPBIIl Bpe3aHa mHocienHss. JTa CBA3b HCIONIb30BaHA B padore [38]. B
pe3y/bTaTe MOJIEBBIM METOAOM U METOJOM INPENEIIbHON 3p03UH MOIy4€HbI IOKa3aHHbIE HA pUCYHKE P.2
KpUBBIE ONTUMAJIBHOW KPYTU3HBI OTKOCOB, BBIEMOK, BpPE3a€MBIX B CYXHE KOCOTOpBI, CIIOKEHHBIE
JIECCOBUITHBIMH, @ TaKXKe OOBIKHOBEHHBIMH I'PYHTaMHU.

Hcnonb30BaTh 3TH KpUBBIE MOXKHO 0€3 KaKUX-JIMOO JAOMOIHUTEIbHBIX pacdeToB. JlJisi MmonepeyHbIX
npoduiell KpyTH3Ha OTKOCOB Ha3HA4YeHa IO KPUBBIM 2 W 3, CllefyeT IMpeayCMOTPETh 3aKIOBETHbIC
MOJIKM Ui pa3MElIeHHs M TMOCIenyromed yOOpKM C HHMX IPOAYKTOB €KErogHOro 3pPO3HOHHOTO
paspymenust otkocoB. Pa3mep nmomok—/no 3,0 M B 3aBHCHUMOCTH OT BBICOTHI HATOPHOT'O OTKOCA BBIEMKU
U KPYTHU3HBI KOCOTropa.
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1 — xocoropsl 1:1,6 u oTi10X€e, OOBIKHOBEHHBIE TPYHTHI; 2 — Kocoropsl 1:1,5 u oTioxe, jieccoBbie
TpyHTBI; 3 — Kocoropsl 1:3,0 u OTJIOXkeE, IECCOBBIE TPYHTHI
Pucynok P.2 — 3aBUCHUMOCTb ONTHMaJIbHON KPYTH3HBI OTKOCOB BBIEMOK OT MX BBICOTHI JIJISI CyXUX
KOCOIOpOB
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Pacyersl yCTOHYHMBOCTH OTKOCOB BBIEMOK Ha MOKpbIX Kocoropax. Ilomnoctero, Ha 100 % u
KPYIJIBIA IOJl MOKPBIE KOCOTOpbl BCTPEUAIOTCSl PEAKO U TPeOYIOT MHIUBUAYAIBHOIO IIPOEKTUPOBAHU.

Bo3MoxHBI KOCOropsl, yBJIQXXHACMbIC IMOA3EMHBIMH BOJAaMU Ha HeKOTOpOﬁ Fﬂy6I/IHe OT MOBEPXHOCTU
KOcoropa, Kak rokasaHo Ha pUCyHKE P.3.
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Pucynok P.3 — PacuerHas cxema Ui ONPE/IeNICHNs] YCTOHYMBOCTH OTKOCA BBIEMKH B MOKPOM
JIECCOBOM KOCOrope

Jlo coopyKeHus BBIEMKH IIOBEPXHOCTHBII CJIOH TpyHTa oOecreuuBal CyIIECTBOBAaHHE II0
HAaIpaBJIeHUIO R yIep)KuBaromux HarpsHKeHUH, paBHbIX
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r=———+
sin 23

5, (P.1)

rae B= 45+(p7C ;1=0,50tg @, + C¢; 63 = 0,5 Vo5 h2

@ u C. — yrisl BHYTPEHHETO TPEHMS U CLICTUICHUS, COOTBETCTBYIOLIME YNPYroi dase
COIPOTUBIICHUS TPYHTOB Harpyskam (cm. [38]).

CrnenoBaTenbHO, IPUPOAHBIE NaBieHus B0k 10 C; —®d; 10 cOOpy>KeHHUs! BBIEMKH B TIEPHOJIbI
CEe30HHOr0 yBiakHeHus Hke C; —®D; Obuu:

Gup1 = K Yos hy - 1 5in 0 Gypp = K Y6 h - 1 sin O Gyyp3 = K Y5 hy - 1 8in 045

rne K— ko3 GULUUEHT, XapaKTepU3YIOIUi CHIDKEHHEe MOy oduied aedopManiy rpyHTOB IpH
YBEIMUEHHUH BIA’KHOCTH MOCIETHUX.

3HaYMT, KaK TOJBKO OYJET COOpYyXeHa BblEMKa M yJep>KUBAIOIIE HANPSDKEHUS 110 HAalpaBiIeHHIo R
ucye3HyT, Harpy3ka 1o C;—®; Bo3pacTeT Nnpu yBEJIMYEHUU BIAXKHOCTH HHXKE YKa3aHHOW IOPH3O0HTAIH
BO BpeMsi OJIKaiIero MOKporo ce30Ha TaM HayHeTCsl pa3pyleHne IPyHTOB.

Bnox AT'®;C, momy4ut UMIysIbC K MOBOPOTY MPOTUB YacoBOH CTpenkd BOKpyr Touku O. OxHako
yKa3zaHHbIIl 010K OyZeT ocraBaThCs B IOKOE A0 TEX IOp, NMOKAa CyMMa YAEp)KUBAIOIIMX MOMEHTOB OT
pacTsaruBaroMX HanpsbkeHHd Ha Beprukanu [—O, or coxumarommx HanpspkeHuidi nmo O—®; u
HPUPOJHOrO MPOTUBOAABIEHHS, HOpManbHOro k C—®; OyaeT npeBbllath Mpyy OT COOCTBEHHOTO
Beca G.

Omiopy pacraruBaromux HanpspbkeHuid [ BYO HauuHAIOT CTPOMTH C OHpeNeNieHns] MaKCUMallbHBIX
pacTArMBaKOIIMX HalpsbkeHuit 6, = C. o obpasuam rpyHTa ¢ IIyOMH 5—6 M, IJleé HET CE30HHBIX
KoJie0aHUH BJIAXKHOCTU TPYHTOB OT aTMOC(EPHBIX 0CAJKOB.

Ha yuactke '—B opaunary smopsl npunumaior pasHoi 0,20 C., Tak kKak pacdeTsl BelyT Ha
HauOosee HeOJAronpusATHOE BpeMs rojia — BECHY, Korja BepxHHEe 1,5 M HMEIT HauOOJIbLIYIO
BIIQ)KHOCTb U HAUMEHBIIIYIO IPOUHOCTb.

Ha yuactkax B—Y u Y—O ¢ 10ocTaTO4HOM /715l IPAKTUYECKUX 11eJIeil TOUHOCTBIO MOYKHO ITPOBECTH
npsimble. Opaunatel O—K u JI—®; no ynpomieHHOMY BapHaHTy PAacu€TOB MOXKHO IPHUHSITH PaBHBIMU
0,6 1 0,5 r COOTBETCTBEHHO.

OnpeneneHye paBHOACHCTBYIOIIMX OT pAaCTATMBAIOIIMX M CXKHMAIOUIMX HANpsDKEHWH, OT
MPUPOJHOTO MPOTHBOABJICHHS VISl TONEPEYHOro MpOoQUiIs BEIEMKH TOMIIUHONW 1,0 M BBIOJHAIOT IO
IUTOINAJSIM IO HanpspkeHUH. ToukaMy MPUIOXKEHUST paBHOACUCTBYIOIUX CUUTAIOT LIEHTPHI TSKECTH
COOTBETCTBYIOIIMX 3MIOp. TOYKOH NpHIOKEHHs paBHOAEHCTBYyromeld coOcTBeHHOro Beca G cuMTaroT
LEHTp TshKecTH Kocou Tpanenuu T d;C,

Bo3MmoxHBI citydau, Korja rpanuna ysiakHeHus Jexxut Hike C—FOO. B stom ciydae cHauana
BBIMOJHAIOT pacueT Ha oTpeiB JJTOFOC, oT mMaTepuHCKOro MaccuBa, a 3aT€M — Ha CKOJBXKEHHUE I10
OIOC,. Touka C; B o0mem ciaydyae MOXXET HaXOJUTHCS KaK BBIIIE €€ IMOJOKEHUS, OKa3aHHOro Ha
pucyske P.3, Tak u Hmxe ero.

Omnpenenenue ko3 @duuueHTa HAAEKHOCTH MO TPyHTY. Bo Bcex pacuerax yCTOWYHMBOCTH
MPUXOJUTCS UMETh JIeJI0 ¢ 00pa3liaMu IrpyHTa, 10 KOTOPHIM ONPENEIISIOT HEOOXOUMBbIE Ul PacyeToB
€ro IMPOYHOCTHBIE XapaKTepUCTUKH. [I0CKONBKY IpyHTEI, KaK MPaBUJIO, HEOAHOPOIHBI, BCETa UMEIOTCS
pasnuuus MEXAy KaXIbIM OTAEIbHBIM HM3MEPEHHEM IMPOYHOCTHOrO MOKa3aTelss U BCEMH APYTHMU.
Benuuuny 3TuX pasnuuuil Ui 7 ©3MEPEHUH NPUHATOrO OLICHUBATh KO3()(UIIMEHTOM Bapualuy V:

L %P
(VT AL S (P.2)

X

I/l X; — PE3YJAbTaT OJHOTO U3MEPEHUS,;

X — cpenHeapru(hMeTHISCKOE 3HAUCHHE PE3YIbTATOB /I U3MEPEHUIL.

UYem Gombie Vv, TeM Oonbiuuid Kod3(h(GHUIUeHT 0e30MacHOCTH Mo TpyHTY K, ciiemyer BhIOMpaTh s
TOro, 4TOOBI pa3/eNIMTh X Ha MOCJIEJAHUN U TOMYYUTh pacyeTHOE 3HaYeHHE TPOYHOCTHOIO MOKa3aTeIs.
Ha pucynke P.4 mnpexacraBineH rpaduk, 1Mo KOTOPOMY MOXHO oOInpenenuTh K, B 3aBUCHMOCTH OT
3aJJaHHOM HAJEXHOCTU (& A PACUYeTHOH BEIMYUHBI TOTO WJIM HHOTO INPOYHOCTHOIO IOKAa3aTens
rpyHroB. [Ipu ucnonb3oBanuu rpaduka pucynka P.4 HeoO0X0AMMO UMETh B BUJY, YTO JBE OCHOBHBIC
npsimble aeiictByroT mpu 3 < n < 6. Eciu 30 > u > 6, o K; = 1 + va. [IpsaMble, coOTBETCTBYIOIIHE
MOCIIeTHEMY YPaBHEHHIO, ITOKa3aHbl HAa pucyHKe P.4 ToHkumu nunusMu. Taxoke He cienyer 3a0bIBaTh,
910 K s Qe ¥ 10181 C .y, OyAYT pa3sIUIHBIMM, TaK KaK Vo U Ve OyAyT OTIHYAThCA APYT OT Apyra. Ecian
v okaxercs Oombiie 0,40—0,45 pe3ynbTaThl OTHENbHBIX M3MEPEHUH IMPOYHOCTHOTO MOKAa3aTess



creyer 3a0pakoBaTh W IEepedTH Ha 00pasibl OONbLIEro pa3Mepa. V JOKEeH JIeXaTh B MHTEpBalle OT
0,10 go 0,25.
Pacuerbl ycTOHYMBOCTH CKIIOHOB C OMOJI3HSAMHM PYCIIOBOrO THIIA IPUBEAEHBI B psine padot [38—40].
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Pucynok P.4 — I'padux nis onpeneneHus ko3pduuuenta 6e3onacHoctH 1o rpyHry K
3aBUCHMOCTH OT KO3 QUIMEHTa BapUalMy V psiia K3MEPEHHUH U 3aJaHHON HaJJeKHOCTH O

IMPMJIOXXEHUE C
IHNEPEYEHb HOPMATHUBHBIX TOKYMEHTOB

I'OCT 5180—84 I'pyntbl. Meroabl 1abopaTopHOro onpeeaeHust pU3NIecKhx XapaKTepHCTHK.

I'OCT 7394—85 bBamnact rpaBUiHBIA M TI'paBUHHO-TIECUAHBIA JJIS KEJIE3HOJOPONKHOTO ITyTH.
TexHHUYECKHE YCIOBHSL.

I'OCT 10650—72 Topd. Metoxn onpeseneHns CTENeHH Pa3IoKeHHs.

I'OCT 11305—83 Topd. MeTozs! omnpeieneHus Blary.

I'OCT 11306—83 Topd u nmpoayKThl ero nepepadoTki. MeToabl onpeeneHus 30J5HOCTH.

I'OCT 12071—84 I'pyutsl. OTOOp, yakoBKa, TPAaHCIOPTHPOBAHHUE U XpaHEHHE 00pa31oB.

T'OCT 12248—96 I'pynTtsl. MeTonsl J1abOpaTOpHOro ONpeNeNeHUs] XapaKTePUCTHK MPOYHOCTU H
neopMUpyeMOCTH.

roct 12536—79 I'pyHTSHL Meroasl ~ 1a0OpaTOPHOrO  OMpEJAENEHHS  3EPHOBOTO
(TpaHyIOMETPUYECKOr0) COCTaBa.

T'OCT 17.4.3.02—85 Oxpana npupoasl. [TouBsl. TpeboBaHuUS K OXpaHe IUIOJOPOJHOrO CIIOS ITOYBBI
TIPY MPOM3BOJICTBE 3EMIISIHBIX padoT.

I'OCT 17.5.3.04—83 Oxpana npupoasl. 3emun. O01ue TpeOGoBaHUS K PEKY/IbTHBALIUH 3EMEb.

I'OCT 17.5.3.06—85 Oxpana npuponsl. 3emin. TpeGoBaHHMS K ONpPEIEICHHUIO HOPM CHATHA
IUIOJJOPOTHOTO CJIOS IOYBBI IPH ITPOU3BONICTBE 3EMIISTHBIX PabOT.

I'OCT 20522—96 I'pyHTBI. MeToabl CTaTUCTUYECKOH 00pabOTKU pe3y/IbTaTOB UCIIBITAaHHH.

T'OCT 21153.2—84 Tlopoas! ropHble. MeToabl OnpeiesieHus Mpeeia NPOYHOCTH MPHU OJTHOOCHOM
CKaTHH.

T'OCT 22733—77 I'pynThl. MeTon 1a60paToOpHOro onpeesieHnsi MaKCUMaJIbHOM TIOTHOCTH.

T'OCT 23061—90 I'pyHTHI. MeToab! paAMON30TOMHBIX H3MEPEHHUI INIOTHOCTH U BJIAXKHOCTH.

I'OCT 23161—78 I'pyHTBl. MeTon 1a6opaTopHOro onpeesieHns XapaKTepUCTHK MTPOCaOYHOCTH.

T'OCT 23740—79 I'pynrsl. Metonsl 1a00paTOPHOrO ONpPEEIEeHHs COAEPXKAHUS OpPraHHMYECKUX
BEILIECTB.



T'OCT 23741—79 I'pyHTBl. MeTobl MONIEBBIX UCIIBITAHUI Ha CPE3 B TOPHBIX BHIPAOOTKaX.

T'OCT 24143—80 I'pynTtsl. MeTonsl J1abOpaTOpHOro ONpENeNeHUs] XapaKTepUCTHK HaOyXaHHs W
yCaaKH.

T'OCT 25100—95 I'pynTsl. Knaccuduxanus.

T'OCT 25260—82 IMopozas! ropHbIe. MeTo/ MOJIEBOro UCIIBITAHUS ITEHETPALIMOHHBIM KapOTaKeM.

T'OCT 25584—90 I'pyHThl. MeTob! 1abOpaTOpHOro omnpenesieHus Kodgduiuenra GuibTpayy.

CHuII 2.01.01 -82 CtpourenbHas KIMMAaTOIOIHS U reodusuka.

CHuII 2.01.07-85 Harpy3ku u Bo3JieicTBUSI.

CHuII 2.01.14-83 OmpezneneHye pacueTHbIX IMAPOIOTHUECKUX XapaKTEPHUCTHUK.

CHuIl 2.01.15-90 HmkeHepHast 3aiuura TEPPUTOPHH, 3JaHUH W COOPY)KEHHH OT OMacHBIX
re0JI0rMYecKuX npoueccoB. OCHOBHBIE MTOJI0KEHHUS IIPOSKTUPOBAHHUSL.

CHuII 2.02.01-83 OcHoBaHMs 3aHUI1 U COOPY>KEHHH.

CHulT 2.05.02-85 ABTOMOOHIIbHBIE IOPOTH.

CHuII 2.05.03-84* Moctsl u TpyOBI.

CHuII 2.05.07-91 IIpombIUIEeHHBII TPaHCIIOPT.

CHuII 2.06.05-84* IT10THHBI U3 TPYHTOBBIX MaTEpHAJIOB.

CHulIl 2.06.04-82* Harpy3ku ¥ BO3JICHCTBHMS Ha T'MAPOTEXHUYECKHE COOPYXEHHS (BOJHOBBIE,
nenossle 1 01 cynos).

CHuII 11-7-81 * CtpouTenbcTBO B CEHCMUYECKHX paiioHax.

CHulIl 11-01-95 MHucTpykuust o mopsiike pa3paOOTKH, COINIACOBAHMS, YTBEPXKJIEHUS U COCTaBe
MIPOEKTHOM JOKYMEHTALUU Ha CTPOUTENBCTBO NPEANPHUITUH, 3AaHUI U COOPYXKEHUI.

CHuII 11-02-96 NnxeHepHble U3bICKaHUS U1l CTPOUTENLCTBA. OCHOBHBIE MOJIOKEHUS.

CHuII 32-01-95 XKenesnsle noporu koneu 1520 mm.

CIT 11-101-95 Tlopsimox pa3paOOTKH, COTJIACOBAHHWS, YTBEPXKACHUS M COCTaB OOOCHOBAHHIA
HMHBECTHUIINH B CTPOUTENILCTBO MPEATIPUITUHN, 30aHUN U COOPYXKEHUI.

BCH 61-89 M3bickaHus, NPOSKTUPOBAHUE M CTPOMUTEILCTBO XKEJIE3HBIX JIOPOr B pailoHaX BEYHOM
MEp3JI0THI.

BCH 200-85 TIpoektupoBaHHE H COOPYKEHHE 3EMIISIHOTO IIOJIOTHA JKEJIE3HOMOPOKHOW JIMHHH
SArensckas-AmMOypr.

BCH 205-87 HopMbl Ha NpOEKTUpOBAaHHE 3€MJISTHOIO IOJIOTHA JKEJIE3HBIX JOPOT U3 TIIMHHCTBIX
TPYHTOB C IPUMEHEHUEM I'€OTEKCTHIIS.

BCH 206-87 Ilapamerpbl BETpOBBIX BOJH, BO3JICHCTBYIOLIMX Ha OTKOCHI Oepero3amuTHBIX
COOPYKEHHUH.

BCH 203-89 HopMbl M TeXHUYECKHE YCIOBHS Ha NMPOEKTUPOBAHHE U CTPOUTENBCTBO JKENE3HBIX
JIOpOr Ha NOJIyocTpoBe SIman.

CTH L-01-95 XKenesnsle noporu koneu 1520 mm.
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1 O6nacts NpUMEHEeHHS

2 HopMaTUBHBIE CCBUIKU

3 OO01IHUe MOT0KEHHS

4 I'pyHTSHI 1Sl 3eMJISTHOTO TIOJIOTHA.

Knaccudukanus rpyHToB

I'pynTs! 17151 HackImen

HopMs!l ynimoTHEHHs TPYHTOB 3€MIISTHOTO TOJIOTHA

HopMBI BI1a>KHOCTH IPYHTOB

EctecTBeHHBIC OCHOBAHHMS

5 OcHOBHbIE KOHCTPYKTHBHBIE IIApaMEeTPhl 3eMJISTHOrO NoJ0THA. OQuepTaHusi OCHOBHOW IUIOLIAJIKH U
IIMPUHA 3EMJISTHOTO MOJIOTHA

OO01IHe MOI0KEHUS

3aIuTHEBIN CI0H

Bericora Hacklne, riryOuHa BBIEMOK U KPYTH3HA MX OTKOCOB

6 OCHOBHBIE HOJIOKEHUSI TPOSKTHPOBAHHS

7 Haceiu

OO011IHe MOI0KEHUS

Hacpbini Ha CBIPOM ¥ MOKPOM OCHOBaHHH

Hachinu U3 rIMHUCTBIX TPYHTOB MOBBIILIEHHOH BIQXKHOCTH

8 Hackiu Ha 6ostorax

OO01IHe MOI0KEHUS

Hacpinu Ha 6onorax I tuma

Hacpimu Ha 6onorax I—I1I, 1T u III Tunos

9 Haceinu B yCIIOBUSX MOATOILIEHUI

10 Beiemku

Beiemku npu 671aronpusSTHBIX HHKEHEPHO-TEOJIOTMYECKUX YCIIOBHUIX

BbleMKH B MIMHUCTBIX TPYHTAX MOBBIIICHHOM BJIQXKHOCTHU U NEPEyBIIaKHEHHBIX

BbleMKH B CKaJlbHBIX IPYHTaX

11 3emisiHOE MOJOTHO HA YY4ACTKAX 3aCOJICHHBIX U HA0YXaIOIMX IPyHTOB, HAIMYUS KapCTOB

3eMIIsIHOE MOJIOTHO B 3aCOJICHHBIX TPYHTAX

3eMIIsIHOE MOJIOTHO B HaOyXalomuX IrpyHTax

3eMIISTHOE TMOJIOTHO B KAPCTOBBIX PalilOHAX

12 3emisiHOE MOJIOTHO B paiiOHAX PacHpOCTPAHEHHS MTECKOB

13 3emuisiHOE MOJIOTHO B paifoHaX MCKYCCTBEHHOI'O OPOLICHUS

14 3emisiHOE MOJNIOTHO VISl KEJIE3HOJOPOXKHBIX Y3JIOB U CTAaHLUI

15 OcobGeHHOCTH TPOSKTUPOBAHUS 3EMIISTHOTO TIOJIOTHA, BO3BOJIMMOIO B 3UMHEE BPEMsI

16 Pe3epBbl, KaBasbepbl, OaHKETHI



Pesepsrr

Kasanbepst

bankersl

17 YcrpolicTBa s 0TBOAA MOBEPXHOCTHBIX U TPYHTOBBIX BOJ,

OO0u1Me noaoKeHus

BonooTBoaHbIE KaHABBI

Harophble kaHaBEI

KroBeTs! 1 10oTKH

BonooTBoHbIE YCTPONCTBA B MPENENaX Pa3AeibHbIX TyHKTOB

VYceTpoiicTBa A7 OTBOAA TPYHTOBBIX BOJ

[Mornomaromniye KoJoALUBl U UCIIAPUTENbHBIE OacCeHHbI

18 3amuTa 1 yKperieHue 3eMJISTHOTO [IOJI0THA M BOJOOTBOIHBIX COOPYKEHHM

OO0u1Me noaoKeHus

3amyTHble KOHCTPYKIMU U MEPOIPUATHUS

VYkpenneHue 3eMIsTHOr0 MOJI0THA U BOJOOTBOIHBIX COOPYKEHUH

19 @unpTrpyromue HaChIIU

20 3eMJIsHOE MOJIOTHO B palOHAX paclpoCTpaHEHHsI BEHHOMEP3JIbIX I'PYHTOB

21 3eMJIIHOE MOJIOTHO BHEIMIHUX (TTOJbE3IHBIX) IyTeit

22 Dxonoruueckue TpedoBaHMs IPH MPOSKTHPOBAHUHN 3EMIITHOTO MOJIOTHA

[punoxenne A Knaccupuxanus ckaJabHBIX TPYHTOB 110 BEIBETPUBAEMOCTH BO BPEMEHH

[punoxenune b XapakreprcTika rpyHTOB 3aCOJIEHHBIX, HAOYXAIOUIHX, MIPOCAT0YHbIX, TyYHHHCTHIX

[Ipunoxenne B Meroauka onpeneneHus TOMIMIMHBI 3AIUTHOTO CJIOA 1O YCIOBHIO OrpaHHUYEHHUS
BEJIMYMHBI MOPO3HOI'O Iy4eHHsS €ro OCHOBaHUA U oOOecrieueHus: HeOOXOAUMOH HPOYHOCTH
MOJICTUIAIOILETO CII0s

[Ipunoxenue I' Pekomennanum no pacueTy ycTOMYMBOCTH 3€MIISTHOTO MOJIOTHA

[Mpunoxenune 1 XapakTepuCTUKH OOJIOTHBIX OTIOKEHHUH

[punoxenue E Meronuka ornpeneneHus 0caJKu HACBINE Ha OonoTax

[Mpunoxenne X Mertonuka ucnbITaHUs Hacklnel Ha 6onorax

[punoxenune 3 Onpenenenne pa3mepa KaMHs JJIs 3aIUTHI OTKOCA OT Pa3MbIBa TEKYIIUM ITOTOKOM

[punoxenne M BennunHa ymMpeHHOH 3allUTHON npu3Mbl Al IpH 3alUTe OTKOCAa OT pa3MbIBa C
HCIIOJIb30BaHUEM HECOPTUPOBAHHOM FOPHOM MacChl

[Ipunoxenne K ApMmupyromue MaTepuansl

[punoxenune JI XapakTepucTHKa NOIUMEPHBIX TPYO U TpyOOpUIBTPOB

[Mpunoxxenne M CxemaTuyeckas KapTa KIMMAaTH4eCKOro pailOHUPOBAHUS TEPPUTOPHHA Ui
CTPOUTENBCTBA

[Mpunoxenne H Cxemarnueckas kapra riryOMHBI IPOMEP3aHHsI IITIMHUCTBIX U CYTJIMHUCTHIX TPYHTOB

[punoxenune I1 Pacuer mapameTpoB BETPOBBIX BOJH JUIsl ONMPEAEICHHUS OTMETKH OpPOBKH HACBIIH U
MOIIIHOCTH KPEIJIEHUsI OTKOCa

[Ipunoxenne P VYcCTOMUMBOCTH 3E€MIISIHOTO MOJOTHA HA YYacTKaX CKIOHOBBIX IIPOLIECCOB B
JIECCOBUHBIX TPyHTaX

[Tpunoxenune C [lepeueHb HOPMATUBHBIX JJOKYMEHTOB

[punoxenune T bubnuorpadus
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