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T'OCYJAPCTBEHHBIM KOMUTET POCCUMACKOM ®EJIEPAIIUU ITO
CTPOUTEJBHOM, APXUTEKTYPHOM U )KUJINIHOM IOJIUTUKE
(TOCCTPOM POCCHN)

CucremMa HOpMAaTHBHBIX TOKYMEHTOB B CTPOHUTENIBCTBE
CBO/I ITPABIJI I1O ITPOEKTUPOBAHUIO U CTPOUTEJIBCTBY

IMPOEKTUPOBAHHME 3EMJISIHOT O ITIOJIOTHA KEJIE3HBIX
AOPOI’ KOJIEH 1520 mm

DESIGN OF EARTHWORK FOR RAIL WAYS WITH 1520 mm TRACK

IMPEJJUCJIOBUE

1 PASPABOTAH urctutyToM OAO “IHHUUC” ¢ yuactuem BHUMKT OAO “MocrunporpaHnc”,
AO “Jlerrumpotpanc”, AO “Cubrumpotpanc”’, Kuesrunporpanc, MOCKOBCKOTO ToCyIapCTBEHHOTO
yHuBepcuteTa nyter coodumenus, PUCH, [Ipomrpancuuumnpoext, TamUT

2 BHECEH OAO “LIHUNC”
3 OAOBPEH Munzemctpoem Poccun (mucemo Ne 13-498 ot 08.09.98 r.)
4 YTBEPXJIEH 3am. nupextopa OAO “IHUNC” 27.12.96

5 PASPABOTAH BnepBsie

CBOJ ITPABINJI PABPABOTAIJIN:

OAO “IIHUUC”: noxtopa Texuuueckux Hayk A.A. Ilepuant, I'.C. IlepeceneHkoB, KaHIUIAThI
texunueckux Hayk E.f. SIkosnesa, C.I'. XKopusik, A.U. Ileco, ®.U1. Uenukos, H.JI. Mepenkos, B.B.
I'yneuknit, JI.H. FOnun, umxenepsr JLU. Kysnenosa, B.I'. [lepecenenkos. JI.M. buprokxosa, C.I.
CrpsmueB, M.I'. Kamaesa;

AOQO “Jlenrunpotpanc”: unxxeHepsl E.A. boiinos, A.A. [lymikuHa;

OAO “Mocrunpotpanc”: unxenepsl C.H. Maxnuc,M.I". Ipikman, H.M. ®omuna, FO.B. Ucakos;

Kuesrunporpanc: unxkenep I'.b. Kumxnuk;

BHUWMXT MIIC: xana. trexs. Hayk I1.I". Ilemxos, a-p texs. Hayk I1.1. J{piasimko;

MI'VIIC: n-p texn. Hayk T.I'. SIkoBneBa, n1-p TexH. Hayk B.B. Bunorpanos;

AO “Cubrunpotpanc”: nmx. H.I1. MypoBanHbIif;

PUCH: g-p texn. Hayk B.W. ['purpik;

IIpomtpancHuunpoekt: unxkeHeps! B.U. Ilonskos, H.W. IIpoBoTopos;

TamMUT: n-p Texn. Hayk P.C. 3akupos, kann. Texs. Hayk C.H. CMupHOB.

Penensentsr: nmxenepsl I'.1. Kypkosa, C.H. Cunbaunkas.

1 OBJJACTb IPUMEHEHUSA

1.1 Cson mpaBmn pazpaboran st obecriedeHus: BbimosHeHust TpeboBanmit CHull 32-01-95
“XKeneznsre noporu xonen 1520 mm” (Pa3gen 4. 3emMirsiHOE TIOJIOTHO).

JIOKyMEHT npeaHa3HaueH Ui NPUMEHEHUs NPU NPOEKTHPOBAHHU M CTPOUTENLCTBE 3EMIISTHOTO
MOJIOTHA HOBBIX JKEJIE3HOAOPOKHBIX JTMHUH Kosied 1520 MM, IIIaBHBIX U CTAHIIMOHHBIX MyTEH, y3JI0B U
CTaHIMH, a TaK)Ke BHEIIHHUX (ITOJIbE3JHBIX) >KEJIC3HOAOPOXKHBIX MyTeH MPEANPHUATHH W OpraHu3alui
TI0 COTJIACOBAHHMIO C OpPraHaMH HUCIIONHUTENBHOU BIACTH B 00JIACTH JKEJIE3HOJOPOIKHOTO TPAHCIIOPTA.

1.2 CBoa npaBuiI pactpoCTpaHseTcst Ha MPOSKTHPOBAHKE 3EMIITHOTO MOJOTHA KEJIE3HOIOPOKHBIX
JIMHUH, TPEJCTaBISIONIEro COO0OH KOMIUIEKC 3€MIISTHBIX COOPY)KEHHH B BHJIE HAchINel, BBIEMOK,



BOJOOTBOJOB, o6ecneqHBa10Lu1/1x OTBOJ] MOBEPXHOCTHBIX W I'PYHTOBBLIX BOJ OT 3€MJIAHOI'O I1OJIOTHA,
COOPYXCHUH MH)XEHEPHOH 3aIUThI 3eMJISTHOTO TTOJIOTHA OT IPHPOHBIX Ieo(pHU3NIecKUX MpoueccoB (¢
yaerom TpeboBanuiit CHull 2.01.15-90) u cnennanbHBIX MEPOTIPHUSITHH IO TIOBBIIEHHIO YCTOHINBOCTH
OCHOBaHHS 3eMJITHOTO IIOJIOTHA.

2 HOPMATHUBHBIE CCbIUIKH
Ilepeyenp HOPMATUBHBIX JOKYMEHTOB, Ha KOTOpbIE AaHBI cChbUIKM B CBOJE IpaBMJl, NMPHBEIEH B
npunoxenuu C.

3 OBIIME MNOJIOKEHUSA

3.1 3emisiHOE TOJNOTHO CJEQyeT NPOEKTUPOBAaTH Ha OCHOBE MAaTEepPHAlIOB HWH)KCHEPHO-
Te0/Ie3NIECKHX, HMH)XEHEPHO-T€0JIOTHIECKHX, HMH)XEHEPHO-THIPOMETEOPOTIOTNIECKHX,
THIPOTEOJIOTHUECKUX M THIPOJIOTHYECKUX HM3bICKaHUH. [Ipn HEOOXOAMMOCTH, B CIIOKHBIX YCIOBHSAX,
CJIE/IyeT BBIMOJHATH T€OKPHOJIOTMYECKUE, NHKEHEPHO-CEHCMOIOTNYECKUE U APYTHe BUIIbI U3bICKAHUH,
a TaKk)Ke HaTypHBIE OnpeaeIeHus 1e()OpMAaTUBHBIX M IPOYHOCTHBIX CBOMCTB TPYHTOB OCHOBAHWUSL.

ITpn mpoexTHpoBaHNK HEOOXOANMO 00ECIeUNBAaTh 3alaHHBIH YPOBEHD HaJIS)KHOCTH TI0 IIPOYHOCTH,
CTaOMIBHOCTH W YCTOWYMBOCTH 3EMJITHOTO IIOJOTHA IPH MHHHMAJIBHBIX 3aTparax, a TakKxke
MaKCHMaJIbHOM COXPaHEHUH IIEHHBIX 3eMeJlb, HAMMEHBIIIEM yIlepOe PUPOIHOI cpejie.

HeobOxoauMble cOOpYXKEHHSI W yCTPOMCTBA WHXXCHEPHOW 3alMTHhl (CHEro- M IEeCKO3alIUTHBIE,
NPOTUBOOOBAIFHBIE,  NPOTHBOHAJETHBIE,  IPOTHBOJIABUHHBIC,  IIPOTHBOCENICBBIC,  OXPAHHBIC
JIECOTIONOCHl M JIp.) MOTYT pacHojarathCsi Kak B IOJOCE OTBOJA JKEJIE3HOW NOpOTH, Tak U 3a ee
npejenaMy B CIIEIHAIbHO BBIIEICHHBIX OXPaHHBIX 30HAX IO COIVIACOBAHMIO C MECTHBIMH OpraHaMy
WCTIOTHUTENIFHO BIACTH U BIIaJIENIbIIAMHU 3€MEIIb.

3.2 [Ipu MpoeKTUPOBAHUH 3€MJISTHOTO MOJOTHA JOJDKHBI OBITH NPHHATH KOMIUICKCHBIE PEIICHHS 110
BBIOOpY U Ha3HAYECHHUIO:

KOHCTPYKIIMM 3E€MJITHOI'O IIOJIOTHA B 3aBUCHMOCTH OT KaTerOpHH JKEIe3HOJOPOKHOW JIMHUH,
MHKCHEPHO-TEOJIOTMYECKUX M NPUPOIHBIX YCIOBHH C YYETOM JICJICHHS TEPPUTOPHM CTpaHBl Ha
kimmmatnaeckne 30861 (CHull 2.01.01-82), a Taxke crmoco60B Ipou3BOACTBa padoT;

TPYHTa JUIsl HACBINIEH C yYETOM BWJIa U COCTOSIHUSI TPYHTOB OCHOBAHWUSI, BBICOTBI IPOCKTUPYEMOM
HACBHIIH, a TAKKE pa3BelaHHBIX 3aM1acoB I'PYHTOB, JAIbHOCTH MX BO3KHU, HAIWYMUS TTOOJIM30CTH OTXO/I0B
MPOMBIIINICHHOTO TIPON3BOJICTBA, TPUTOAHBIX ISl COOPYKEHHMS 3eMIISTHOTO TIOJIOTHA;

BUAa W KOHCTPYKIMM BOJOOTBOJIHBIX YCTPOWCTB COOTBETCTBEHHO pACUETHBIM pacxoiaM
MOBEPXHOCTHOTO CTOKA M TMJPOT'€0JIOTHYECKUM YCIIOBHSIM;

THUIA YKPEIUIEHHUsI OTKOCOB 3EMJISTHOTO TT0JIOTHA U BOJAOOTBOJIOB C YYETOM MECTHBIX YCIIOBHH;

KOMIUIEKCA YCTPOMCTB M MEPONPHSTHII MO 3alUTe IyTH OT BPEIHOTO BO3JEHCTBHS HPHUPOTHBIX
(hakTopoB.

3.3 Ilpu npoeKkTUpOBaHUM 3EMJISIHOTO IIOJIOTHA CIIEyeT HMPUHMMATh HArpy3ky OT HOABHXKHOTO
COCTaBa M BEPXHEr0 CTPOCHHUS IyTH C yYETOM MEPCIIEKTHUBHBIX YCIOBHH SKCIUTyaTalluu Joporu. B
HEOOXOANMBIX CITydasX CIIEAYET MPOBEPSATh YCTOHYUBOCTH OTKOCOB, IIPOYHOCTH OCHOBHOM IIIOIIAAKH
W OCHOBAaHHUS HAChIEW, MX Ie(QOPMATHBHOCTh B YaCTH HENPEBBIIICHUS OMYCTHMBIX 3HAYCHHN
nedopmanuii paBHOMEPHOTO MOPO3HOTO Iy4YeHHsS M OOpaTHUMBIX (YHPYIMX) M OCTAaTOYHBIX OCaJOK
OCHOBAaHUI HaCBHITIEH.

3.4 JInsa oOecrieueHHs: HAIEKHOCTH KOHCTPYKIHMI 3€MIISHOTO TOJIOTHA M PacHIMpeHHs cgepsl
MPUMEHEHHSI MECTHBIX TPYHTOB CIIEIyeT MPeyCMaTpUBaTh:

YIUIOTHEHHE 10 HOPMHPYEMOHW IUIOTHOCTM TPYHTa B HACBHIISIX, B HEOOXOAMMBIX CIIydasx IO
OCHOBHOH IIJIOIIAAKOH B BBIEMKaxX M Ha HYJIEBBIX MECTaXx;

YCTPOMCTBO 3aIMTHOTO CIIOS U3 IPEHUPYIOIINX TPYHTOB I10]] 0aJTaCTHOW TPU3MOIi;

MPUMEHEHHE T'€OTEKCTHJIBHBIX MaTepualioB (Ha OCHOBHOMW IUIONIAJIKE MMOJ| 3aIUTHBIM CJIIOEM, B
KOHCTPYKIUSIX YKPEIUIEHHs OTKOCOB, a TAaK)Ke Ha CIIa0bIX OCHOBAHMSX);

UCTIONIb30BaHNE TETUIOM30JIALMOHHBIX MAaTEpHaIoB A MPEIOTBPAIICHNS MOPO3HBIX AehopMarui
(TeHoIIaCThI, IUTaKH, TOPQ);

HaJle)XHOEe obecrieueHne 0TBOJIa TIOBEPXHOCTHBIX U MOA3EMHBIX BOJ OT 3€MJISTHOTO IOJIOTHA (B TOM
YHciIe C IPUMEHEHHEM JpeHaXXel MEJIKOTo 3aJI0KEeHHsI, BOJOOTBOIHBIX JIOTKOB);

NIPUMEHEHHE HWHKCHEPHBIX CII0OCOOOB 3alIWThl OTKOCOB Hachleil (IUISHKHBIE OTKOCHI, 00CeB,
JKEJIE300€TOHHBIE YKPETUIEHHSI, XUMUYECKOEe 3aKpEMICHUE IIOBEPXHOCTHOTO CIIOSl TPYHTA) U CKaIbHBIX
BBICMOK (THEBMOHAOPBI3T OETOHA, OICBAIOIINE CTCHBI, AHKEPHBIC KPSIUICHHS U JIp.);

0OCBITIKY OTKOCOB HACBIIIEH U BHIEMOK KPYITHOOOJIOMOYHBIM U CKaJIEHBIM IPYHTOM.

3.5 B cBs3u ¢ coBpeMEHHBIMH TPeOOBaHHSAMHM 110 YBEINYCHUIO CKOPOCTEH ABIDKEHUS NOE3I0B M
YBEJIMYCHUIO Harpy3oK Ha OCH HOIBIXXHOTO COCTaBa HEOOXOIUMO HE TOJBKO YYHTBHIBAThH



Je(OpMalMOHHBIC TIOKA3aTeld KOHCTPYKIUH 3eMJISTHOrO IOJIOTHA, HO U TMPOU3BOIHUTH IPOBEPKU
MPOYHOCTH OCHOBAHUS M0J] 0AIIACTHBIM CIIOEM Ha BHOPOYCTOWYHBOCTH MPH MPHHAMACMBIX CKOPOCTSIX
JIBIDKEHUS TTOE370B.

4 'PYHTBI 4J151 BEMJISIHOT'O ITIOJIOTHA

Knaccnpuxanus rpyHToB

4.1 Tpyarst B coorBerctBuu ¢ ['OCT 25100 mompasgensitorcss Ha 4 Kiacca: CKasIbHBIE,
JIICTIEPCHBIE, MEP3JIbIE U TEXHOTCHHBIE.

4.2 TlpuMEHUTEIBHO K YCJIOBHSM NPOEKTHPOBAaHHS 3EMIITHOIO IMOJOTHA CKaJbHbIE T'PYHTHI
MOJpPA3eNAOTCS Ha 3ajeralollie B E€CTECTBEHHBIX YCIOBHSX B BHMJE MAacCUBOB (B BBIEMKax) U
pa3npoOieHHbIe, TIOTyYeHHBIE TOCPEICTBOM Pa3pYIICHHs CKaJIbHBIX MACCHBOB (JUIS HACHIIIEH).

CkanpHble (PyHTBI XapaKTepU3YIOTCS MOKa3aTeISIMU MPOYHOCTH M BBHIBETPUBAEMOCTH BO BPEMEHM;
B MaccHBaxX, KpoMe TOro, — HaJH4HWeM TPELINH, UX COCTOSHHEM, OpHEHTAIlMed B IMPOCTPAHCTBE,
OJIOYHOCTBIO U JIP.

ITo cremeHn YCTOMYMBOCTH K BBIBETPHBAHHIO BO BPEMEHH IIOA BO3JACHCTBHEM HPHUPOTHBIX
(haKTOpOB CKalbHBIE T'PYHTHI MOJPA3ZCILIFOTCS HA CIa0OBBIBETPHUBAOLINECS, BBIBETPUBAIOLINECS U
JIETKOBBIBETpUBAtOLIecs (TIPHUIOKEHUE A).

CriocoOHOCTh K BBIBETPHBAHHIO OIPEIEISIETCSl JIMTOJIOTMYECKHMM COCTaBOM, J1abopaTOpHBIMU
WCTIBITAaHUSAMH 00pPa3I0B P MHOTOKPAaTHOM yBIIaKHEHUH

— BBICYIIMBAHMM, & B CEBEPHON KIMMATUYECKOM 30HE

— JIONOJIHUTEIBHO 3aMOpPaKMBaHHEM — OTTauBaHHEM, C YYETOM pe3yJbTaTOB HAONIOACHHH 3a
MPUPOTHBIMA OOHAXEHUSIMU M TPYHTOBBIMH COOPYKEHHSIMHU B aHAJIOTHYHBIX YCIOBUSIX.

4.3 Ilo BOZONPOHUIIAEMOCTH TPYHTHI, HCIIOJIb3YEMBIE IS COOPYKEHHS HAachINel, pa3ieIoTCs Ha
JIPEHUPYIOIINE U HEAPCHUPYIOLITHE.

K npeHupyromuM crienyeT OTHOCUTh TPYHTBI, MMEIOLIME MPU MaKCUMAJIbHOW IUIOTHOCTH IpH
cranpaptHoM ymioTHeHHn 1o ['OCT 22733 koaddumment ¢unprpammm vHe Mmenee 0,5 m/cyr n
coaepkanne MeHee 10 % gactur mo macce pasmepom menee 0,1 M.

Or1ieHKa BOJOIIPOHHUIIAEMOCTH TPYHTOB BO3MOYKHA IO TTOKA3aTesIM TPaHyJIOMETPHYECKOTO COCTaBa.
K npenupyromum rpynram (K > 0,5 M/cyT) OTHOCATCA KPYNHOOOJIOMOYHBIE TPYHTBI C MECYAHBIM
3aIOJHATETIEM, TIECKH TPABEIHCTHIE, KPYIHBIE, CPEAHEH KPYITHOCTH, €CIIH B MEPEUNCICHHBIX TPYHTaX
comepkanne dvactull pasmepom menee 0,1 mm He mpeBbimaer 10 % mo macce. [Ipu Gonbmiem
COJIep’)KaHMM B HHMX uacTull pasmepom Menee 0,1 MM ompeneneHue KoddpduuueHta (GuibTpanun
SBIISIETCS 00513aTETIBHBIM.

ITpn TeXHUKO-?KOHOMHYECKOM OOOCHOBAaHHMHM C Pa3pEIICHMS 3aKa3unKa JOIMYCKAeTCsl MPUMCHEHHE
B Ka4eCTBE APCHHUPYIONIETO IPYHTa MECKOB MEJIKHMX M IbLUICBATHIX, coaepkanmx oomee 10 % gactuiy
pa3mepom menee 0,1 MM, ecnn ko duimenT Gunbtpanuu ux He Menee 0,5 m/cyT.

Jlist  KpyImHOOOJIOMOYHBIX TPYHTOB C TECYaHBIM 3aIONHUTENEM KOI(POHUIMEHT (GHIbTPALUH
YCTaHaBIMBACTCS HA OCHOBAHWH HCTIBITAHHS 3AII0JTHUTEIS.

4.4 YuuthiBasi CJI0XKHBIC U N3MEHSIOUIMECS] BO BPEMEHH YCJIOBHs paOOThI TPYHTOB B KOHCTPYKIMU
3eMJISIHOT'O MOJIOTHA, MNIMHUCTHIE TpyHTHI gonoaHutensHo k 'OCT 25100 noxpasaenstoTcs Mo CTENeHu
3aCOJIEHHOCTH, IIPOCAJOYHOCTH, HaOyXaeMOCTH W IyYHMHHUCTOCTH (mpwioxkeHue bB), uTo ciemyer
YYUTBIBATh NP MPOESKTUPOBAHUH 3EMIISTHOTO ITOJIOTHA.

I'pynTsl 1019 HacbInei

4.5 T'pyHTBI A7 HaChINEH ClIeAyeT MPUMEHSTh ¢ YY€TOM HX CBOMCTB M COCTOSIHHUS, OCOOCHHOCTEH
MPUPOTHBIX YCIOBHH B Mpe/eNax ydJacTKa pa3MENICHUs NMPOEKTHPYEMOro OOBEKTa, a TaKKe MecTa
HaXxO0XJCHHS 3amacoB rpyHTa (Tabauma 4.1).

Jlonmyckaercsi HCIOJIb30BaTh MECTHBIE IPYHTBI, B TOM YHUCIIE TEXHOT'€HHBIE (OTXOIbI TPOU3BOICTBA):

METAUIyprudeckue IIIaKH, 30JIOLUIAKOBBIE CMECH, MaTrepuajbl HOPOAHBIX OTBAJOB W Jp.,
MPUTOTHBIE IS COOPYKEHHUS 3€MIISTHOTO TIOJIOTHA.

Jlns Hacelmell BO BCEX YCIOBUSIX MOJXKHO TIPUMEHATh TPYHTBI, COCTOSIHUE KOTOPBIX TIOA
BO3/IEiICTBUEM ITPUPOIHBIX (PAKTOPOB MPAKTHYECKU HE M3MEHSETCS MM M3MEHSIETCSl He3HAUUTEIbHO U
HE BJIMSET Ha ITPOYHOCTh U YCTOWYMBOCTH 3€MJISTHOTO TIOJIOTHA.

4.6 I'pyHTBI, COCTOSIHHE M CBOMCTBa KOTOPBIX CYLIECTBEHHO H3MEHSIOTCS I0J BO3AEHCTBHEM
NPUPOJHBIX (PAKTOPOB, JOMYCKAIOTCS K UCIOIB30BaHHIO B KAUECTBE MaTepHraa JJisl HaChIIel ¢ y4eToM
orpann4eHui (tadbmauua 4.1).

B03MOXXHOCT ¥ 11€J1€CO00pa3HOCTh MTPUMEHEHHS TaKHX T'PYHTOB YCTAHABIHMBAIOT B 3aBHCHMOCTH
OT MECTHBIX YCIIOBHH M TEXHHKO-IKOHOMHUYECKHX COOOPaXKEHHH € y4eToM OOOCHOBaHHOTO BhIOOpa
KOHCTPYKIIMI HACBITIEH, a TaKKe CIIOCOOO0B 3aIUThI 3eMJISIHOTO MOJIOTHA OT pa3pyLIalouiero JeUCTBUs



NPUPOJIHBIX (aKTOPOB.

Tabmuma 4.1
Bun rpynTa OrpannyeHns Mo MPUMEHEHHIO Ob6nacTp NpUMEHEHUS

CxajabHbIe bes orpannuenns Bo Bcex ciydasx, B TOM 4mcie I

C1a00BBIBETPUBAIOIIHECS u OTCHIIKK B BOAY B OTKPBITHIC

BEIBCTPUBAOIIHCCS, BOJOEMBI

Hepa3MATIaeMbIe,

KpPYTTHOOOJIOMOYHEIE u

KpPYTTHOOOJIOMOYHBIE c

MecYaHbIM 3aroHUTENIEM,

MEeCKHU JIpEHUPYIOIIHNE,

METAJUTYPrHYeCKUe MUIAKH

Menkue Heppenupyromme u|OrpaHUYeHUS mo|Bo Bcex ciydasx, B TOM 4YHCIE Ha

IIbIJICBATHIC IICCKH, CyHeCI/I MI/IHI/IMaJ'[I)HOMy BO3BBILLICHUIO 60J'IOT8.X B 3aIlOJIHCHHBIC BOI[Oﬁ

JIETKUe OpOBKHM HACHIIEH HA CBIPHIX W|KOTIOBaHBL. [lpW  OTCHIMKE B
MOKPBIX OCHOBAHHSX, 10 [OTKPBITBIE  BOJOEMBI  TpeOyroTCs
YCIIOBHSM OTCHITIKM B BOAY; JUIS | JOTIONHUTENFHBIE KOHCTPYKTHBHBIC
cynecef/i OFpaHI/I‘-ICHI/ISI 10 | TEXHOJIOTUYCCKHUEC peHIeHI/IH
BIIAYKHOCTHU

I'muHuCTHIE TpyHTHL, | OrpaHUYCHUS mo|Bo Bcex ciydasx MpH BIaXHOCTH,

TJIMHUCTBIM

pasMAr4yacMbIC

TPpyHTB (32
TIEPEUHCIICHHBIX HIKE)

KPYIHOOOJIOMOYHbIE TPYHTH C
3aII0JTHUTETIEM,
JIETKOBBIBETPHUBAOIIIHECS
CKaJbHbIE
UCKJIIOUEHHEM

MHHUMAJIbHOMY  BO3BBIIICHHIO
OpOBOK HACBHITIEH Ha CHIPBIX U
MOKpBIX OCHOBAaHHAX U IO
BJIQ)KHOCTU TPYHTOB B IIE€PUOJ
TIPOM3BOCTBA 3EMIISIHBIX PadoT,
HE JOMYCKAaloTCi B OCHOBHYIO
TUIOLIAJKY

HE TIPEBBIIAIOIIEH yCTaHOBJICHHBIC
HOPMBI; Ha CyXOM OCHOBAaHUH —
6e3 OTpaHUYEHUS BBICOTBI
Hachlllel, Ha CBHIPOM U MOKpPOM
OCHOBaHMAX JUIL  HachImei
BBICOTOM HE MEHEE YCTaHOBJICHHON

TaJbKOBBIC,
TJIMHUCTBIC
TEXHOT'€HHBIE TPYHTHI

pa3MOKaeMble U  BBIBETPEIBIE
XJIOPUTOBBIE

u
CJIAHIIBI,

TUIOMAaaKy, Uil OTCBIIIKH Ha
CBIPBIE U MOKPBIE OCHOBaHMH,
JUJIA IIOATOIIACMBIX HAChINeH

I'nunucteie rpynTsl ¢ W > 0,4,|Tpebyercss  uHauBHAyanbHoe | JlomycKaloTcs JUIs OTCHINKU sijpa
BBIBETPEIIBIE  CHIOASHBIE W |IPOEKTUPOBAHUE. He|Haceimu Ha CyXOM OCHOBaHUU
CIIIOJUCTHIE CJAHLIBL, | JOIIYCKAIOTCS 110, OCHOBHYIO

4.7 Tlpm mnpUMEHEHHH TEXHOTCHHBIX TPYHTOB B IPOEKTaX JOJDKHBI

NIpeAyCMaTpUBATHCSA

MEpOIpUATHS O 00ECHEYEHUIO CTaOWIBHOCTH OCHOBHOHM IUIOIIAJKM M MO 3allUTe OTKOCOB OT
BETPOBOH U BOJHOH 3PO3HU.

4.8 He nomyckaercsi MpUMEHSATH JUIsl HACBITICH CIIEYIOIINE TPYHTBI:

TIIMHUCTHIC C BIAYKHOCTHIO, TPEBBIMIAOIIEH omycTumMyo (1. 4.19);

TJIMHUCTHIE M30BITOYHO 3aCOJICHHBIC U CHIIbHOHAOYXAaroMI1e, >KUPHBIE TIIHHEI (TIpuiioxeHue b);

Topd, M1, MeJ1, 3aTopdOBaHHBIE TPYHTHI, cosepxamne 6oaee 15 % opraHNYecKuX BEIIECTB;

TpyHTHI 3aTophoBaHHbIC (COAEepIKAINE OPraHUUECKUE BelecTBa B konuuectBe 10—15 %) — must
BEPXHET0 TPEXMETPOBOTO CIIOSI HACKIIEH;

TPYHTHI C MIPUMECHI0 OpraHWYecKuX BemecTB (B komnuecTBe 3—10 %) 11 BEpXHETO METPOBOTO
CJI0sT HACKINH (TI0]T OCHOBHOM ITJIOMIAIKOM );

TPYHTBI, COZEp)Kallue TUIIC B KoindecTBe, mpesbimatomieM 30 % — aisd Hacwlliell HA CyXoM
ocHoBaHud, 20 % — 1151 HACBINIEH HA MOKPOM OCHOBAaHHH, 5 % —1J1s1 TOJITOTISIEMBIX HACBITIEH.

[TepeuncnenHble TPyHTHI pa3penIaeTcs UCIOIB30BaTh B HCKIIOYUTENBHBIX CIydasx Juisi gopor 1V
KaTeropuu IPH COOTBETCTBYIOUIEM TEXHHKO-I)KOHOMHYECKOM OOOCHOBAaHHUH TpU O00S3aTEIHHOM
OCYIIECTBICHUH Mep, 00ECTIEYNBAIOIINX TPEOYEMYIO yCTOMYMBOCTE 3€MJITHOT'O TIOJIOTHA.

4.9 JIns HWOKHEH 4acTH IOCTOSIHHO TOATOIUIEHHBIX HACHITEH, IIPH COOPY)KEHHH KOTOPBIX TpedyeTcs

OTCBHIIIKA TpPyHTa B

BOLY,

PEKOMEHIyeTCs TPUMEHSTh CKaJbHBIE (CIa0OBBIBETPHBAIOLINECS

BBIBETPHBAIOIIMECS Hepa3MsArdaeMble), KPYIMHOOOJIOMOUYHBIE TPYHTHI (B TOM YHCIIE C IECYaHBIM
3aMoJIHUTENIEM), TIECKH I'PaBEIMCThIE, KPYIHbIE, CpeHel KpynHocTH. [lomyckaroTes Takxke MeNKHe U
IbIIEBATHIE NECKH U CYNECH JIETKUE IIPHU YCIOBUU OIPAaHMUYEHUI 1O KPyTH3HE OTKOCOB U TE€XHOJIOTUHU
nmpou3BoacTBa padot. [Ipu 3ToM OTMETKa BepXa OTCHINKH YKa3aHHBIX TPYHTOB Ha3HAYACTCS C yUETOM



BBICOTHI KAIMWJIJIAPHOT'O NOAHATHS.

Jis mepuogMYecKl MOATOIUIIEMBIX HACHITICH, MPH OTCHITKE WX Ha HE3aTOIUICHHOC OCHOBAHUE,
HIDKHIOIO TIOATOIUISIEMYIO YacTh HACHIIA CJEQyeT OTCHIIaTh W3 JPEHUPYIOMIHX TPYHTOB WU
[IECYAHUCTBIX CYINECEH.

4.10 Jlnst HachImel, BO3BOJUMBIX CPEACTBAMHU THIPOMEXAHHU3AIMUA PEKOMEHAYETCS HCIIOIH30BaTh
TpaBUHHO-TAJICUYHUKOBEIC, MECUAHO-TPABENUCTEIC W TeCUaHble TPYHTHL. BO3MOXXHOCTH TPUMEHECHUS
MBIICBATBIX TIECKOB, a TaKXKe CYIEeced OIMpeeNsieTcss MPOEKTOM C Y4eTOM oOOOTamieHHs cocTaBa
TPYHTOB IIPpU UX HAMBIBE, IIPHU O3TOM B TCJIC BO3BO):[PIMOI71 HacCbII COACPIKAHNUE YaCTUIL] pa3MEPOM MCHEC
0,1 MM momkHO OBITE He OoJee 15 % 1o Macce.

HopMb! yIUIOTHEHHUS TPYHTOB 3eMJISTHOTO IOJI0THA

411 B mpoekrax HEOOXOAWMO MpPEIyCMATPUBATh YIUIOTHEHHWE TPYHTOB IIPH COOPYKEHUH
3eMJITHOTO TIOJIOTHA:

JUISL HAachllleld — W3 BCEX BUIOB I'PYHTOB, 332 HCKIIOYEHUEM CIIa0OBBIBETPUBAIONIMXCS, HAa JOPOTax
BCEX KaTeropuii;

B OCHOBAHHSAX HachIel BBICOTOH 10 0,5 M M 1MOJ OCHOBHOMW IUTOIIAAKON B BBIEMKaX M “HYJEBBIX
MecTax”, B TEX Cllydasx, KOTJla eCTeCTBEHHAs MJIOTHOCTh TPYHTOB HUXKE HOPMUPYEMOI — Ha IOporax
Il xareropuu u BbIIIE.

4.12 TpebyeMmyro B 3eMJITHOM IIOJIOTHE UISl TIECYAHBIX M TJIMHUCTBIX I'PYHTOB IUIOTHOCTH CYXOTO

TpyHTa pg CJIe/IyeT ONpeeNsTh 1o hopmylie

H _
P4 —Kpdmax
TI€ Pdmar — MAaKCHUMajbHasg IUIOTHOCTh CYXOro TIpYHTa, r/em’, ompezensgemMasl M0 METOLY

cra"gaptHoro ymiotHeHus (I'OCT 22733);

K - MuanManbHbIi K03 QUIMEHT yIIoTHEHHs, TpUHUMaeMbIi 1o Tabmune 4.5CHull 32-01-95.

ITpn 3TOM HEOOXOAMMO TPOBEPATH MPUTOTHOCTH T'PyHTa Kapbepa (pe3epBa) MO YCIOBUSM €ro
BIIQKHOCTH (B COOTBETCTBHUH C YKa3aHUAMH 1I. 4.19).

4.13 YMmeHblIeHHE PH TPOSKTUPOBAHUH KOI(PPHUIIMEHTa YIUIOTHEHHUS 110 CPAaBHEHHIO C HOPMaMH,
npuBeneHHbIMU B Tabmuue 4.5 CHwull 32-01-95, nomyckaercst B MCKIIOYUTENBHBIX CITy4asx IIpH
HEBO3MOXXHOCTH HMJIM SKOHOMHYECKOH HEIeTIecO00pPa3HOCTH €ro JOCTIDKEHUS (IIPU HAIWYWU TPYHTOB
MOBBIIICHHO!N BIKHOCTH MJIM I'PYHTOB MAJIOH BJI@YKHOCTH B 3aCYIIUIMBBIX 30HaX).

IIpu osTOoM cnemyer mpegycMarpuBaTh B IPOEKTE  JONOJHHUTEIBHBIE  MEPOIPHSTHS,
obecrieunBaronye 00Ny YCTOHYNBOCTh 3EMIISTHOTO MTOJIOTHA M TIPOYHOCTH €r0 OCHOBHOM IIIOIIAIKH
(ynomno>xeHHbIE OTKOCHI, TIECYAHBIC MTOLYIIKH, OEPMBI, TPOCIONKH T'€OTEKCTHIBHBIX MaTEPHANIOB, 3aIac
Ha O0CaJKy | JIp.).

4.14 VunoTHeHHE OTCHIIACMBIX B HACBHIM CKaJbHBIX TPYHTOB M3 CIa0OBBIBETPHUBAIOIINXCS,
BBIBETPUBAOIINXCS, JICKOBBIBETPUBAIOIINXCS TOpPOJ  (aJCBPOJIMTOB, AapTHJUINTOB, MeEprenei,
TJIMHUCTBIX CIIAHLIEB U JIP.), @ TAKXKE MECUaHbIX U TJIMHUCTBIX TPYHTOB 00ECIIeYHBAETCs COOIIOACHHEM
YCTAHOBJICHHOW TEXHOJIOTMH MPOM3BOACTBA paboT (3aaHHOM TOJIIMHONW YIJIOTHSEMOI'O CIIOs, Yucia
MPOXOJIOB  YIUIOTHSIOIIMX MAIIMH W MEXaHW3MOB) M KOPPEKTHPOBKM €€ Ha OCHOBaHWH
TIpeaBapUTENFHOrO IPOoOHOTO yImoTHeHHS [1].

4.15 Jlnst HackInel, BO3BOJUMBIX M3 TIIMHUCTBHIX IPYHTOB U MECKOB ¢ KO3()(GHUINEHTOM YIUIOTHEHHUS
K < 0,95, macemeii, coopykaeMmbIX CHOCOOOM THIPOMEXaHHW3AIlMH, a TaKXKe W3 CKAIBHBIX H
KPYIHOOOJOMOYHBIX TPYHTOB, CJEAyeT IMpeAycMaTpUBaTh 3amac Ha OCAIKy 3a CYET YIUIOTHEHHs
TPYHTOB T€Ja HACBIIH 110 HOpMaM Tabiuis! 4.2.

Bornpime 3HaueHus 3amaca OTHOCSTCS K HACHIISIM, BO3BOJMMBIM B KOPOTKHE CPOKH (70 6 MecsIIeB)
W3 TPYHTOB C BIAXXHOCTHIO, OJIM3KOI K MpenenbHo qomycTuMoi (1. 4.19).

B ciryuasix HEBO3MOXKHOCTH OTCBHIIIKH HACBINEH C MOJTHBIM 3aI1aCOM Ha OCaJIKy Ha yJacTKax, IZie 3TO
NPUBOJMT K NPEBBILICHHIO PYKOBOsIIEro ykioHa 6onee yem Ha 0,002 (Ha moaxonax K MOCTaM | 1p.),
CllelyeT IpeaycMaTpuBaTh YIIUPEHHE OCHOBHOW IIIOIIAAKH, oOecrednBaromee BO3MOXKHOCTh
MOBEMKH IYTH J0 MPOSKTHBIX OTMETOK ITOCIIE 3aBEPILICHUS OCAIKH.

Tabuuma 4.2



XapaKTepuCcTHUKa TPYHTOB U YCIIOBHSI BO3BEJCHHS HACHITIEH 3amac, % MNPOEKTHOW BBICOTHI

HACBHITIH
Ileckn W TIMHUCTBIC TPYHTBI, OTCHIMAaEMble € KOIPDHUIIMEHTOM
YIUIOTHEHHUSI:
K=0,95 0,5
K=0,90 1—25
['MuHKECTBIE TPYHTHI NOBbBIICHHOH BaxkHocTH (0,25 < 1< 0,5) 2—3

[Meckn m mecuaHO-TpPaBENUCTHIC TPYHTHI, YKIaabiBaeMble B Hackimu|0,75-1,5
crmocoboM THIpOHaMBIBA
JlerxoBbIBeTpUBAIOIIMECS W  BhIBETpUBAIOIIMECS pa3Msrdaemsbie|1—3
CKaJIbHBIE U KPYTTHOOOJIOMOYHBIE TPYHTHI
CxasibHBIC CTa0OBBIBETPHBAIONIHECS TPYHTHI 3

4.16 I1pu coopyeHHH 3eMJISIHOTO MOJIOTHA B 3UMHEE BpeMsl 3a11ac Ha OCaJKy 3a CYET YIUIOTHEHHUs
TPYHTOB TeJa Hachlle! cieayeT NpUHUMATh 110 1. 15.6.

4.17 daxruyecknil 00BeM TpyHTa, HEOOXOAUMOTO IS COOPYKEHHS HACHINIEH, B TeX CIydasx KOoraa
TpeOyeMasi IJIOTHOCTh I'PYHTa B TEJE HACHIIHM OOJIbILIE €CTECTBEHHOH IUIOTHOCTH I'PYHTa B pe3epBe
(xapbepe), onpeenseTcs mo hopmye

Vg = Vu Ky,

rie V, - 00beM IPOEKTHPYEMOii HACKIITH, M,

Kj - x03(h(QULHEHT OTHOCUTENBHOTO YIUIOTHEHHS TPYHTAa B TeJie HACHIHU, ONpENeNsieMblid 10

thopmyne

H
[o)
K] — du
Pdp
rac ng u pdp — IUIOTHOCTb CYXOI'O I'pyHTa, r/CM3, COOTBECTCTBCHHO Tpe6yeMa${ B HAaCbIIIM H

€CTECTBEHHasi — B pe3epse (Kapbepe).

JIJ1s1 OpUEHTHUPOBOYHOTO MPEABAPUTEILHOTO ONpe/esieHnsl 00beMa IrpyHTa B pe3epBax (Kapbepax),
BBIEMKaX, HEOOXOAMMOTO TSI BO3BEICHHUS HACKHITIEH ¢ TpeOyeMoil INIOTHOCTHIO TPYHTOB, KO QUITHEHT
OTHOCHTEJILHOTO yIIOTHeHHS Ky, MOXKET OBbITh IPUHST 110 Tabuie 4.3.

ITpu BO3BeIEHMM HACHITU THAPOMEXAHU3UPOBAHHBIM CIIOCOOOM 00BEM MOTPEOHOTO TpyHTa B
Kapbepe CIelyeT ONpeleNsiTh B  COOTBETCTBHM C  yKAa3aHUSIMH 110  NPOSKTHPOBAHHIO
THUIPOMEXaHU3NPOBAHHBIX padoT [24].

Tabnuna 4.3
3aaHHbII Koaddurment orHocurensHoro ymotaenus Ky, ast rpyHTOB
koo purment MIECKH, CYTIECH, CYTJIMHKH, [JIMHBI JIECCHI U JIECCOBHTHBIE
YIUIOTHEHUH Hachli K|  TIbIIEBATHIE CYTIIMHKH 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 B1a’KHOCTH TPYHTOB

4.18 Bna)XHOCTh MIMHHUCTHIX I'PYHTOB HEOOXOJMMO YUYHUTHIBATh MPH YCTAHOBJIEHHH KoddduieHTa
YIZIOTHEHHS ¥ OIIEHKH BO3MOXKHOCTH HCIIONIB30BAaHHS ATUX TPYHTOB B 3MJITHOM TTOJIOTHE.

Jis  Hacelmeil cnexyeT NPUMEHSTh TPYHTHl, HMEIOIINME IPEHMYLIECTBEHHO ONTUMAIBHYIO
BIaXHOCTh Wy U OJTM3KHE K HEMH.

UucneHHble 3HaU€HUs] ONTUMaNIbHOM BiaxkHocTH onpenenstor no FOCT 22733.

4.19 HawuGonpluasi I0IMycTUMas BIQKHOCTb PYHTA, MPU KOTOPOW 0OeCreuynuBaeTcss HOpMHUpyeMast
IUIOTHOCTH (cM. 1. 4.12), ycTaHaBIMBaeTCs MO KPUBOH CTaHAAPTHOTO YIUIOTHEHUsS. OpHUEHTHPOBOYHO
OHa MOJKET OBITh ompezeseHa o rpaduky Ha pucyHke 4.1.

Ha yxasanHoM rpaduke JUIi TATH OCHOBHBIX pAa3HOBHUAHOCTEW TpyHTa NPEACTABICHBI
TEOPETHUECKHE 3aBHCUMOCTH, XapaKTEPU3YIONIHEe MAKCUMAIbHO BO3MOXHYIO UX YIUIOTHSAEMOCTh NPH
Pa3IMYHON €CTECTBEHHOM BIa)KHOCTH.
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Pucynok 4.1 3aBICUMOCTb BO3MOXHOT'O YIUIOTHEHUS TPYHTA OT €r0 €CTECTBEHHON BIaYKHOCTH

Ipumeuanue — 3asucumoctu py = f(W) paccunranbl npu 3HaYEHHSX IUIOTHOCTH YaCTHI[ IPYHTOB Ps, paBHbIX 2,74; 2,70; 2,68; 2,66; 2,60 r/cM® COOTBETCTBEHHO IS TJIUHBI,

CYTJIMHKOB, CyIleCel, NIECKOB, TPYHTOB C IPHMECHI0 OPraHWYECKHX BEIECTB (YEPHO3EMOB) (AJIsl BCEX YKa3aHHBIX THIIOB TPYHTOB IIPH COJEpPXKAaHUM BO3ayXa B mopax 5 %, 4To
obecrieuynBaeTcs IPH MPABIIIEHOM COOIOICHIH TEXHOJIOTHH YIDIOTHEHNS ).



4.20 T'muHUCTBIE TPYHTHI, Haxomsmuecs B TyromiactudHoM coctosHum (0,25 < I < 0,50),
UCTIONB3YIOTCS ISl COOPYKEHHS 3eMJISTHOTO ITOJIOTHA IIPH COOTFOJCHUN TPEOOBAHUH K KOHCTPYKIUSM,
W310KEeHHBIM B 1. 7.12—7.14, 10.5—10.7.

['pyHTHI, Haxomsmuecs B MsarkomiactudHoMm cocrosauu (0,50 < I < 0,75), momyckaercs
UCIIONB30BaTh JIMIIb 10 HMHAWBHIAYaJbHBIM IIPOCKTAM Ha OCHOBAaHHMH TEXHHKO-IKOHOMHUYECKHX
pacueTos.

4.21 I1pwn BNaXXHOCTH TNIMHHACTHIX TPYHTOB, MEJKHX M IbUIeBaThIX neckoB MeHee 0,75—0,80 Wy nx
HEOOXOMMO YBIIQKHSATb.

B 3acynmmBEIX palioHaX IOJDKHBI OBITH IPELYCMOTPEHBI MEPONPHATHS II0 BIarOHAKOIUICHHIO
(cHero3anep)kaHKe) U MOJIyYSHUIO BOBI JJIs TOJMBOB B MECTaX BBIMOJIHEHHS 3eMIISTHBIX padoT.

[Tpu ompeneneHny KOJMYECTBA BOABI, MOTPEOHOM ISl yBIAKHEHUS TPYHTA, CIEAYET YUHUTHIBATH
KJIAMAaTHYEeCKHE M TIOTOJHBIC YCIOBHS pallOHa CTPOHMTEIHCTBA M OPUCHTHPOBATHCS Ha OoOecIeYeHHE
MIpH YIDIOTHEHUH BIIAYKHOCTHU TPYHTA, cooTBeTCcTRYomEeH 0,9—1,0 onTHManbsHOM.

EcrecTBeHHBIE 0CHOBAHHS
4.22 OueHKy €CTECTBEHHBIX OCHOBAaHUH 1O YCJIOBUSAM UX YBIIXHECHUS NPU BHIOOpPE TPYHTOB YIS
HACBINEH U MPOSKTUPOBAHUY 3EMIISIHOTO TIOJIOTHA CIIEYET BBITOJIHSITD C yU4eTOM TaOnuis! 4.4.

Tabmuua 4.4
Tun XapaKkTepucTUKa OCHOBAHUS
OCHOBaHUS
1. Cyxoe YcnoBus st TOBEPXHOCTHOTO CTOKA XOPOIINE; TIIMHUCTHIE TPYHTHI Ha TiTyOuHe /10 1

M HMMEIOT BIa)XHOCTh He Gomee W, + 0,25 |,, rpyHTOBBIE BOABI OTCYTCTBYIOT HIII
3aJIeraloT Ha riyOuHe 0ojiee 2 M OT NOBEPXHOCTH 3eMJIH

2. Ceipoe YcnoBust 131t MOBEPXHOCTHOTO CTOKA IIOXKE; TPYHTHI BOJIOHACHIIIEHHBIE TIeCUaHbIe,
TJIMHUCTHIC; TIIMHUCTBIC TPYHTHI B MPEIMOPO3HBIA MEPHOJ UMCIOT BJIAXHOCTh Ha
riay6une 1o 1 M or Wy + 0,25 I, mo W, + 0,75 |, , a ypoBeHb I'pyHTOBBIX BOJ— Ha
rnyoune Oojee 1 M OT MOBEPXHOCTH 3€MIIM; MPH3HAKK TOBEPXHOCTHOTO
3abonaurBaHus

3. Mokpoe IToBepXHOCTHBIN CTOK OTCYTCTBYET; TPYHTBI TNIMHHCTBIC, TOPGBI, UbI, CAPOIICIIH;
TJIMHUCTBIC TPYHTHI B IPEIMOPO3HBII MEPUOT UMCIOT BIAXKHOCTh Ha NTyOuHE 110 1 M,
pasHyo W, + 0,75 |, u Oonee, a ypoBeHb IpYHTOBBIX BOJ — Ha IIIyOuHE 10 1 M;
HMMEIOTCSI BBIXO/IbI TPYHTOBBIX BOJI Ha MOBEPXHOCTDH 3EMJIM MJIH JUTUTEIBHO CTOSIIHE
(6osee 20 cyTOK) MOBEPXHOCTHBIE BOIbI

4.23 B 3aBHCHMOCTH OT NMPOYHOCTH TPYHTOB, WX BIQKHOCTH, CTCIICHH OJHOPOJHOCTHU, a TaKXKe
3HAYCHHH PACUCTHBIX HArPy30K €CTECTBCHHBIC OCHOBAaHHS HACBINCH CIEIyeT MNOApa3/eNsiTh Ha
IMPOYHBIC, HEAOCTATOYHO IPOYHBIC U C.Ha6l)le. HpI/I OTOM JOJDKHBI YYUTBIBATHCA BO3MOXKHBIC
W3MCHCHHS CBOWCTB TPYHTOB B YCJIOBHUAX SKCIUTyaTaIUH.

K TmpoYHBIM OTHOCATCS €CTECTBCHHBIC OCHOBAaHHS, IMPEICTABICHHBIC CKANGHBIMA |
KPYIHOOOJIOMOYHBIMU TPYHTaMHU (HE3aBUCHMO OT YCIIOBHH YBIIQXXHEHHS), & TAKIKE MAJIOBIAXHBIMU U
BJIA>XKHBIMH NeCKaMu n TJIMHUCTBIMU rpyHTaMun TBep}lOﬁ u HOJ'IyTBep]lOﬁ KOHCHUCTCHIIUU
MPEUMYIIECTBEHHO cyxue (Mo Tadnuie 4.4), mpu KOTOPhIX HE HAOMrOmaeTCs aeopManuil OCHOBAHUS
TOJT HATPY3KOH, TPEOYIOIINX OCYIICCTBICHUS CIICIMAIBHBIX MEPOIIPHATHI.

K HemocTtaTo4HO MPOYHBIM OTHOCSITCS OCHOBAHHS MPEUMYILIECTBEHHO ChIPbIE (COTIACHO TaOIuIle
44), CJIOKCHHBIC HCOAHOPOJAHBIMHU MEPECTAUBAIOIIUMUCA IO MPOTAKCHUIO I'PYHTAMU, HU3KHUEC HACBIITN
Ha KOTOPBIX MOTYT HMMETh HEPaBHOMEPHOE IIyYCHHE U HEOOJbIIHNE OCAIKH, YTO HEOOXOIMMO
YYUTBIBATH MPH MPOCKTUPOBAHHU.

K cmabeim oTHOcsATCS MOKphIe (T0 Tabnmme 4.4) ecTeCTBEHHBIE OCHOBAHHUS, CIIOXKCHHBIC
MepeyBIKHEHHBIMU TPYHTaMH, HACBIIM HAa KOTOPBIX MOTYT HMETh OCaJKH 3HAYUTENbHBIE MO
BEJIMYMHE U HEPAaBHOMEDHBIE BO BPEMEHH, a TAKXKE TEPSATh YCTOMYUBOCTb. U1 IpEeNOTBpAILECHUS
nedopmanuii HEOOXOMMO PETYCMATPHUBATE CIICUAEHBIC KOHCTPYKTHBHBIC PEIICHUS.

5 OCHOBHBIE KOHCTPYKTUBHBIE ITAPAMETPHLI 3EMJISIHOI'O ITIOJIOTHA.
OYEPTAHUSI OCHOBHOM ILIOIIAJIKY U IIUPUHA 3EMJISTHOI'O ITOJIOTHA

O0nHe mMoJI0KeHus

5.1 TlonepeuHoe ouepTaHHE OCHOBHOHM IUIOIIAJKHA MPOCKTUPYEMOIO OHOMYTHOI'O 3EMIISTHOTO
MOJIOTHA W3 HEJPCHUPYIOIIUX TPYHTOB 0O€3 yCTpPONCTBAa 3alIMTHOTO CJOS, a TAaKXKE M3 MEIKUX U



MBIJIEBATHIX IECKOB CJeyeT Ha3HauaTh B BUJE Tpaleluy MHUPHHON noBepxy 2,3 M, BeicoToi 0,15 M, u
C OCHOBaHHEM, PaBHBIM IIMPHHE 3€MJISTHOTO IIOJIOTHA, a MONepeyHOe O4YepTaHue BepXa JBYXITyTHOTO
3eMJITHOTO TOJIOTHA — B BHJE TPEYrolbHUKAa BHICOTOM 0,2 M ¢ OCHOBAaHHMEM, PaBHBIM IIMPUHE
3eMJITHOTO TIOJIOTHA (PUCYHOK 5.1).

OCHOBHYIO TUIOLIAJKy OAHO- M JBYXITYTHOTO 3€MJISIHOTO IOJIOTHA M3 Pa3gpOOJIEHHBIX CKAJIbHBIX
cJ1a00BBIBETPHUBAIOIINXCSI TPYHTOB, KPYITHOOOJIOMOYHBIX C IECYaHBIM 3aIIOJIHUTENIEM, JPESHUPYIOIINX
MIECKOB (KpOME MEIKMX M MBUIEBATHIX) CIEAYET MPOSKTHPOBATh TOPU3OHTAIBHON, TAK )K€ KaK U BEpX
3aLIUTHOTO CJIOSI, OTCHIIIAEMOT0 U3 YKa3aHHBIX TPYHTOB MO/ 0aJU1aCTHOM MPU3MOH.

[Ipu ucnonp30BaHUM AJIS 3aIUTHOTO CJIOS MEJKHUX U MBUIEBATHIX MIECKOB BEPX 3eMJITHOTO IOJIOTHA
CJIelyeT TPOEKTHPOBaTh B BHUJE CIMBHOW NPH3MbI (aHAJIOTMYHO BEpXy 3E€MIITHOIO IIOJIOTHA W3
TJIMHACTBIX TPYHTOB). KOHCTPYKIMIO 3alIMTHOTO CJIOS M3 YKa3aHHBIX TPYHTOB, BO3MOXKHOCTH H
eNIeCO00Pa3HOCTh X MIPUMEHEHHS YCTaHABINBAIOT HA OCHOBAaHUU PAcUeTOB.

5.2 IllupuHy 3eMJITHOTO TIOJIOTHA IOBEPXY (OCHOBHOHM IUIOIIAAKH) HOBBIX JKEJIE3HBIX JOpOT Ha
NPSMBIX ydacTKax IYTH B IIpeZesiax MEpPeroHoB clielyeT NMPHHUMAaTh 10 HOPMaM, NPHBEACHHBIM B
Tadimne 4.1 CHull 32-01-95.

5.3 Briemku 1i1yOnHOI Goisiee 6 M, pacnonaraeMple B CKUIBHBIX TPYHTaX, a TAKXKe pacriojiaracMble
Ha KPYTHIX KOCOTOPaxX M Ha MPW)KUMax PeK, HE3aBUCHMO OT BBICOTHI OTKOCOB Ha JHMHUSIX Il KaTteropun
U BBIIIE CIIEAYET IMPOEKTHPOBATH MO 1BA MY TH.

[upuHy 3eMISIHOTO MOJIOTHA MHOTOITYTHBIX J>KEJIE3HBIX JOPOr CleAyeT Ha3HadaTh C Y4eTOM
VIIUPEHHOTO pAacCTOSHHUS MEXIy OCSIMH BTOpDOro ¥ Tperbero (uerBeproro) myreil. Ilpwm
COOTBETCTBYIOIIEM TEXHHKO-’KOHOMHYECKOM OOOCHOBAHUM TPETHH M YETBEPTHIA MYyTH IOITyCKaeTcs
MPOEKTUPOBATH U HA PA3IEIbHOM 3€MJITHOM ITOJIOTHE.

5.4 1llupuHy 3eMJITHOTO TIOJIOTHA HACHIIEH, BO3BOJMMBIX Ha CIaOBIX OCHOBAaHUSX, M HacChINeH,
BO3BOAMMBIX C 3allacOM Ha OCAajKy, CIeIyeT YCTAaHaBIHMBaTh C PAacUyeTOM 00ecHedeHHs TpeOyeMbIX
cornacHo Tabuuiie 4.1 CHull 32-01-95 pa3mepoB nociie moaHO# 0CaaKH.

Ha yuacTke ¢ Be4YHOMEp3JIBIMH T'PYHTaMH HEOOXOAWMO IpEeIyCMaTpUBATh YIIUPEHHE 3EMIITHOI'O
MOJIOTHA C YYETOM €ro OCaJKU 3a CYeT BO3MOXKHOIO OTTaMBaHMS M YIUIOTHEHHSI BEUHOMEP3JIBIX
TPYHTOB OCHOBaHMS WIHM TMOA3EMHOTO JbJa; 3HAUYEHHWS OC3ZOK M pa3Mepsl YIIMPEHUs CIeayeT
yCTaHaBIMBATh PACUCTAMH.

3amuUTHBIN CI0H

5.5 Jlng 3eMIISIHOTO TOJIOTHA W3 TJIMHMCTBIX T'PYHTOB BCEX BHJIOB C BIIQXKHOCTHIO Ha TpaHUIE
tekyuectrn W > 0,23, kpome cymecel, cofepikalux necyanble YacTHIBl pa3MepoM ot 2 1o 0,05 MM B
konmuuectBe Oomee 50 % mo Macce, cieayeT MpeAyCMaTpUBATh YCWJICHHE KOHCTPYKIIMH B 30HE
OCHOBHOM TUIOIIAJIKK: YCTPOWUCTBO TOA OayuTaCTHOW MPU3MOW 3alIUTHOTO CJIOS U3 APEHUPYIOLIETO
TPyHTa WM U3 APSHUPYIONIETO IPyHTa B KOMOMHAIMH C T€OTEKCTHIBHBIMU MaTepruaaMH. 3alluTHBIA
CJION M3 APEHUPYIOLIETO TPYHTA (C TEOTEKCTIIBHBIMY MaT€pHalaMy WK 0€3 HUX) CIIeyeT MPUMEHSTh
TAaKXKC MIPHU UCIIOJIB30BAHUHN TNIMHUCTBIX I'PYHTOB BCEX paSHOBI/I}lHOCTef/'I npu MOBBIINIEHHON BJIA>XHOCTH
(I.>0,25).

56 [ms ycTpoWicTBa 3alIMTHOTO CJIOS CJIEAYEeT MPUMEHATh JPCHUPYIOIIME TIPYHTHL:
KpynHoobnomo4nble (¢ ¢pakuusimu He Oosee (0,2 M) C mMecyaHbIM 3aroJHHUTENEM, IECKH (3a
WCKITIOYEHHEM MEJIKHX ITbIIEBATHIX).

[TpumMeHeHne HEAPEHMPYIOMMX MEJIKHX W ITIBUICBATBHIX IMECKOB JIOMYyCKACTCS B HMCKIIOYMTEIBHBIX
cilydasix, OOOCHOBaHHBIX TEXHHUKO-’KOHOMHYECKHMH pacdeTaMd IIpH OTCYTCTBUHM B 30HE
CTPOHTENHCTBA TPEOYEMBIX KOHAUIIMOHHBIX TPYHTOB. [IpH 3TOM KOHCTPYKIHMIO 3aIIUTHOTO CIOS U €ro
TOJIIHY YCTaHABJINBAIOT MHIUBHYJIbHBIM IPOEKTOM.

[ToBepXHOCTH TIAMHUCTOrO TPYHTa B OCHOBAaHWHM 3AIUTHOTO CJIOS HAa HOBBIX JIMHHAX CIEAYET
IUIAHUPOBATh C JBYCTOPOHHUM YKJIOHOM 0,04 OT OCH MOJIOTHA B CTOPOHY OTKOCOB.

Bepx 3amuTHOTO €J0s MIAHUPYETCS B COOTBETCTBHU C TPEOOBAaHMSIMH I, 3.1: TOPH30HTAIBHO—
IIPU JPEHUPYIOIUX IPYHTaX, B BUJE CIMBHOI NMPU3MBI — IIPU MECKaX MEJIKUX U MbUIEBATHIX (PUCYHOK
5.2).

5.7 TonuuHa 3aMTHOTO CI0s MO 0aIaCTHOR

l'[pH3MOI7[ YCTaHaBJIMBACTCA Ha OCHOBAaHHMU PACYCTOB B 3aBUCMMOCTU OT BHUAA I'pPyHTA 3EMIIAHOIO
MIOJIOTHA M €r0 COCTOSIHUS, KaTErOpUH eJIEe3HOHW JOpOTH, ¥ C Y4eTOM BHJA IPyHTa 3alUTHOTO CIIOs,
TITyOMHBI IPOMEP3aHUsI TPYHTOB.

PacueTsl 1o OnpeAeneH o TOMIIMHBI 3aIIUTHOTO CJIOS BBIIONHAIOT UCXOS U3 ABYX YCJIOBHIA:

obecrieueHHs 3aJaHHOM MPOYHOCTH OCHOBHOM IUIOLIA/IKH, UCKIIIOYAIONIEH MOsBIICHHE ehopMarui
T10J] BO3/ICHCTBHEM IIO€3/IHON HAarpy3KH BBIIIE TOITYCTHUMBIX 3HAYEHHI;
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a—J1s1 OJHOITYTHOTO 3€MJISTHOTO TI0JIOTHA M3 HEAPEHUPYIOIIMX IPYHTOB 0€3 3alIUTHOTO CII0s; 0—T0oXKe, U3 APEHUPYIOLIUX TPYHTOB; B—JUIS ABYXITYTHOT'O 3€MIISTHOTO IIOJIOTHA
U3 HEAPEHUPYIOLIMX TPYHTOB; T — TO K€, U3 APSHUPYIOLIMX IPYHTOB; b — mMpruHa 0CHOBHOM MJIOIIAAKK 3€MJISTHOTO MOJIOTHA B COOTBETCTBUH € JaHHBIMHU Tabsmiisl 4.1 CHull 32-
01-95; h — BenuuuHa, paBHas 0,15 M, eciu JPESHUPYIOIIUIA TPYHT yIOBIETBOPSIET TPEOOBaHUAM K OAIIACTHOMY MaTepHaly, IUTFOC Pa3HOCTh TOJILIHMH 0aJIACTHOTO CJI0S HA JTaHHOM
y4acTKE M Ha CMEXHBIX C HIM Y4acTKax N3 HEAPECHUPYIOIIUX TPYHTOB
Pucynox 5.1 — Ilonepeunble ouepTaHUsl OCHOBHOM IJIOLIAAKHU 3EMIISIHOTO MTOJIOTHA Ha NPSIMBIX YYacTKaXx IyTH Ha NEPETOHAx
Ilpumeuanue — PucyHKu 6 W T pacpoCTPaHsIOTCS Ha MEJIKHe OapXaHHBIE MTECKH B paifOHAaX 3aCyIIIMBOTO KJIMMara, B 3THX ciaydasx h mpurnMmaetcs pasuoi 0,15 m.



orpaHuyeHus JaedopManuidi MyTH I0J BO3JEHCTBHEM MOPO3HOIO ITyueHHMs WJIM HaOyXaHHs
cuipHOHaOyxarouumx rpyatoB (npu Wi > 0,40).

TonmmHy 3aUTHOTO CIIOS CIEAyeT Ha3HAa4YaTh 110 OOJIBIIEMY M3 IOIYyYSHHBIX PacieTOM 3HaYCHUH,
HO He MeHee 0,8 M 1t cyrnmuHKOB 1 TiuH, 0,5 — 1715 cymecen.

MeToauKHM pacdyeToB NpEACTAaBICHBI B TEXHUYECKMX YKa3aHMSIX U pekoMmeHmauusax [10—12], B
BCH 61-89 u B mpunoxenuu B.

5.8 Ha ywacTkax NmpUMBIKaHHS 3aIlIUTHBIX CIOEB K 3eMJITHOMY IIOJIOTHY M3 CKIBHBIX M IPYTHX
JIPEHUPYIOIINX TPYHTOB, a TakXke K HCKyCCTBEHHBIM COOPYXEHHAM IS  HCKIIOYCHUSA
HEPaBHOMEPHOCTH MOPO3HOIO MYy4YEeHHs CleAyeT MPeAyCMAaTPUBATh CONPSDKEHHS, KOTOPBIE JOJIKHBI
obecrieunBaTh IUIABHBIHN IEPEX0 B MPOIOIEHOM HallpaBIeHNH, COOTBETCTBYIONINN HOPMaM TEKYIETO
COJICpKaHMUs ITyTH.

5.9 B npenenax pa3zienbHBIX MYHKTOB Ha INIaBHBIX, IPHEMOOTIIPABOYHBIX U TOATOPOYHBIX MTYTAX U
Ha CTPENOYHBIX YJMIAX 3alIWTHBIA CJIOW B CiIydyae €ro HEOOXOIMMOCTH YCTpawBaeTcs U3
JPEHHUPYIOIIETO TpPyHTa C OOs3aTeNbHON YKIaIKOH TIEOTEKCTHIBHBIX MAaTEpHaloB, INPH HTOM
KOHCTPYKIIMS BepXa 3eMJITHOTO TTOJIOTHA IPOEKTHPYETCS] MHIAUBUIYaTIbHO.

BobicoTa HackIneii, riiy0MHA BbIeMOK M KPYTH3HA HX OTKOCOB

5.10 MakcuMasbHble 3HA4EHHs BBICOTHI HAChIEdl W TIyOWHBI BBIEMOK OIPEAEISIOT TEXHUKO-
SKOHOMUYECKUMH pacueTaMy IpH MPOEKTUPOBAHUM IPOJOIBHOTO MPOQHUIS ¢ YIETOM OOecTedeHHs
HaWJTy4dllluX YCJIOBHUH OXpaHbl OKpyxarouei cpenbl. [Ipu 3ToM B KauecTBE CpaBHUBAEMBIX pPELICHUN
NPUHUMAIOT: JJIsl HAachIlel — BHAIyK (3CTakaja), a Juisi BRIEMOK — TOHHEb.

5.11 MuHHMManbHYIO BBICOTY HAchINeil CleAyeT Ha3HauaTh C yYETOM YCJIOBHH NpPENOTBpAILCHMS
3aHOCUMOCTHU CHETOM U MECKOM, ITyYHHOOOpa3oBaHus1, o0ecrieueH sl MPOYHOCTH OCHOBHOM TUIOIMIAIKH
Ha y4acTKaX CBIPHIX U MOKPBIX OCHOBaHHI1, a TAK)K€ BOBMOYKHOCTH MEXaHH3alUH IPOU3BOJICTBA PabOT.

5.12 KpyTH3Hy OTKOCOB HACBIIEH M BBIEMOK CIEIyeT Ha3HayaTh B 3aBUCHMOCTU OT MH)KCHEPHO-
I'COJIOTMYCCKUX U KIMMAaTHYCCKUX yCJ'[OBPIﬁ, BUAa Ir'pyHTa, €ro COCTOAHNA, BBICOTBI OTKOCOB 3€MJISTHOI'O
MOJIOTHA C YYETOM HaMe4aeMOro YKPEIUIEHUS! OTKOCOB.

5.13 3HayeHHs KPYTH3HBl OTKOCOB INPHMEHHUTENIBHO K THIIOBBIM KOHCTPYKIHUSAM 3E€MIISTHOTO
MOJIOTHA JUIsi OOBIYHBIX HauOoJiee YacTO BCTPEYAMONIMXCSI YCIOBHW, B TOM YHCIE CKAJIbHBIX, MPU
OJaronpUsSTHOM PacIoj0XEHUH MOBEPXHOCTH ocyabdienus (cM. m. 10.8) mpuBeaeHs! A HACBIEH B
tabmuue 4.3, a 11 BeieMok — B Tabmute 4.4 CHull 32-01-95.

6 OCHOBHBIE TIOJIO)KEHHU S TIPOEKTUPOBAHUS

6.1 [Ipu npoeKTHPOBaHNH 3EMJISTHOTO ITOJIOTHA IPUMEHSIOT:

TUTIOBBIE KOHCTPYKTHBHBIC PEUICHUs JJISI yYacTKOB C IPOCTHIMH HWH)KEHEPHO-TEOJIOTHYECKUMH 1
TOTIOTPaIIECKUMH yCIOBHSIMH B COOTBETCTBHH C aap0oMom [14];

WHAWBUAYAJIbHBIC TIPOCKTHI, paSpa6aTI)IBaeMBIC g OTACHBHBIX YYaCTKOB CO CJIOKHBIMH
WH)KEHEPHO-TEOJOTMYECKUMHU YCIOBHSAMH, MEPEUUCICHHBIMH B M. 6.2, a TaKkKe IpHU NPOESKTHPOBAHUU
3eMJITHOTO TIOJIOTHA C 33JaHHBIMM HECTaHJapTHBIMH IIapaMeTpaMu, Korjga TpeOyercsi IpoBepka
YCTOWYIHMBOCTH U MIPOYHOCTH 3EMJITHOTO TTOJIOTHA ¥ €70 OCHOBAHHUS,

IPYIIIOBBIE TONEpeYHble MPOQHIHN, pa3padaThiBacMble U MPHUMEHEHUS Ha pPSJie y4acTKOB CO
CIIOKHBIMM W MHOTOKPAaTHO TIOBTOPSIONIMMHCS Ha pacCMaTpUBaeMOW JIMHHUHM WHXKEHEPHO-
TEOJIOTHYECKUMH  yCJIoBHsAMH. [IpH 3TOM 3eMIsIHOE TOJOTHO C YTOYHEHHBIMH Ha OCHOBAaHUH
BBITTOJTHEHHBIX PACYETOB MapamMeTpamMu (M0 CPaBHEHUIO C THIIOBBIMU MONEPEYHBIMH MPOQUISIMU) HE
TpeOyeT UHIUBUAYATLHOTO 000CHOBAHHMS JIJIs KaXK/0T0 OOBEKTA.

6.2 MaauBHyaibHBIE IPOEKTHI IPUMEHSIIOT ISl CIEAYIOINX OOBEKTOB M YCIIOBHH:

HACBIIIN BBICOTOM Oosee 12 M — HW3 pa3apoOICHHBIX CKaJbHBIX TPYHTOB, KPYIMTHOOOIOMOYHBIX
IPYHTOB, U3 IIECKOB M M3 ITIMHUCTHIX IPYHTOB TBEPIBIX M ITOJYTBEPIbIX;
HACBHIIMM BBICOTOM 60nee 6 M — U3 TIMHUCTBIX T'PYHTOB TYT'OIUIACTUYHBIX, a TaKKE U3

KPYITHOOOJIOMOYHBIX TPYHTOB C TNIMHUCTHIM TYTOIUIACTHYHBIM 3aTI0JTHUTEIIEM;

HACBIMHU Ha cIa0bIX OCHOBAHHSX, & TAK)KE MPH BBIXOJIC KIIFOYEH B ITPeeIax OCHOBAHHS,

HaceImu B mpenenax 6010t I u 1l tunos rirybunoit 6ostee 4 M u 600t 1l Tina riryOuHoi Oonee 3 M,
a TaKXe MPH MOIEPEYHOM YKIOHE MUHEpasibHOro aHa 0osot I tuma kpyue 1:10, I tTuma— 1:15, 111 —
1:20, 60110T ¢ TOPPOM HEYCTONYNBOW KOHCUCTEHIINH, HE TIOIAIOIIIXCS KIIACCH(HUKALINY;

HACHIMK HAa MOWMax peK, Ha YYacTKax I[epeceueHHss BOJOEMOB M BOJOTOKOB, Ha yd4acTKax
BPEMEHHOT0 MOATOIUICHUs, a TaK)Ke Ha ydYacTKaX 3EMJISHOTO IOJIOTHA, PACIIOJIOKEHHBIX BIOJb
BOJIOTOKOB, BOJIOEMOB, BOAOXPAaHWIIHUIL H MOPEH;
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HAaChIM Ha Kocoropax kpyde 1:5, CIOXEHHBIX CKAJIbHBIMH TPYHTaMH, Ha Kocoropax kpyue 1:3,
CJIOKEHHBIX JTUCIIEPCHBIMH I'PYHTaMH, a TakKe Ha Kocoropax KpyTusHo# oT 1:5 mo 1:3 mpu BbicoTe
HH30BBIX OTKOCOB Ooiree 12 M;

BBIEMKH TIPH BBICOTE OTKOCOB Ooiiee 12Mm;

BBICMKHU B CKaJIbHBIX I'PYHTax IIpU HCGHaFOHpI/IHTHBIX HHXCHCPHO-TCOJOTUYCCKUX YCIIOBUAX, B TOM
YHcie IPH 3aJeTaHuH IUIACTOB TOPHBIX MOPOJI C HAKJIIOHOM Kpyue 1:3 B cTOpoHY Iy TH;

BBIEMKH B TJIMHHCTHIX IEPEYBIAXHEHHBIX TI'PYHTax C MokaszateneM Tekydectd | > 0,5 wmm
BCKPBIBAIOIINE BOZOHOCHBIE TOPH30HTHI;

BBIEMKH IIyOHHOMW 0oJiee 6 M B TIIMHUCTBIX TPYHTaX B pallOHaX M30BITOYHOTO YBIIAKHEHHS;

BBIEMKH B CHJIbHOHaOYXalOIIKX TPYHTaX, B IPYTUX (B TOM YHCJIE HCKYCCTBEHHBIX) TPYHTaX, PE3KO
CHIDKAIOIIMX YCTOMYMBOCTH OTKOCAa W MPOYHOCTH OCHOBHOW IUIOMIAJKKM TIPH BO3JACHCTBHA
KIMMaTHIeCKUX (PaKTOPOB M JUHAMHYECKUX BO3JAEHCTBUSX (TJIMHHCTBIE T'PYHTHI C BIAKHOCTBIO Ha
rpanune texydectu Oosnee 0,4), a Takke HACBIM, MPOEKTHPYEMBIE C HCIOIb30BAHHUEM YKa3aHHBIX
TPYHTOB;

3eMJITHOE TIOJIOTHO Ha ITyYHMHOOMACHBIX yJacTKax (MecCTa C IMepeMesKarolMUCs Pa3sHOPOIHBIMHU IO
CBOUM IYYMHHCTBIM CBOWCTBaM TpyHTaMH B 30HE IPOMEP3aHUs; HACBHIIM BBICOTOH 10 3 M Ha
OCHOBaHHMU C MEJIKOOYIPHCTBIM peabe(OM; YYaCTKH C JIOKAJIBHBIM YBIAKHCHHEM ITyYHHHCTBIX
TPYHTOB, KOHIIEBbIE YYaCTKH CKaJIbHBIX BHIEMOK, yYaCTKH C HAPYIICHHEM TEMIIEPaTyPHOTO PEKUMA);

3eMJITHOE TIOJIOTHO B MECTaX aKTHUBHBIX CKJIIOHOBBIX IPOILECCOB (Ha ydYacTKax C HAJTHIMEM WIH
BO3MOJKHBIM Pa3BHTHEM OIOJI3HEH, OOBAIIOB, OCHINIEH, KAMEHHBIX POCCHINICH, CHEXKHBIX JIABHH, CEJeH,
OBpAroB);

3eMJITHOE TOJIOTHO Ha YYacTKaX C Pa3BUTHUEM ECTECTBEHHBIX HMIIM HCKYCCTBEHHBIX IT0/I3€MHBIX
MOJIOCTEH (TOpHBIE BHIPAOOTKH, KapeThl);

3eMJITHOE TTOJIOTHO B MECTaX IEePEeCcedeHNs ero TpyOonpoBoaaMH;

3eMIISIHOE TOJIOTHO, TPH COOPYKEHHH KOTOPOTO HCIOJIb3YIOTCSl THAPOMEXaHHU3AIMs U B3PHIBHBIC
CIOCOOBI MPOM3BOACTBA PabOT, a TaKXKe 3EMIITHOE IOJIOTHO C JJIEMEHTAMH T'€OTEKCTHJIBHBIX W
TETION30JSIIMOHHBIX MaTEepHaioB B KOHCTPYKIIHH;

3eMJITHOE TIOJIOTHO, TPUCTPANBAEMOE K CYIIECTBYIOIIEMY IIPH HAJIMYUH Ha TOCIIEAHEM 0aIacTHBIX
KOPBIT U JIOXK Ha OCHOBHOM IUIOIIA/IKE, OANIaCTHBIX IIIeH(OB HAa OTKOCAX CYNIECTBYIOIIEH HACHIIH U3
HEJIPEHUPYIOIINX TPYHTOB, KOTOpPbIE HEBO3MOXXHO YJIAIUTh NPH Hape3Ke yCTYNOB M Ha y4acTKax
HaOMIOJatoNMXCs WM HAOII0JaBIIMXCst AeopManuii SKCITyaTupyeMoro My TH;

3eMJITHOE TIOJIOTHO B paiOHaX pPaclpOCTPaHEHHsS BEYHOMEP3JIBIX TPYHTOB: MPH OCHOBAHUSX C
OTHOCHUTENBHOU ocankoil Oomee 0,1, B ToM uncie Ha MapsAxX, a TakKe Ha HaJNEIHBIX ydYacTKax, Ha
y4acTKax ¢ HAIM4YMEM MOA3EMHOTO JIb/Ia, Pa3BUTHUsI TEPMOKAPCTa, CONUGITIOKIINHA, OyTrpOB IMy4YeHHUs;

HaChIMM M BBIEMKH Ha y4acTKax C IPYHTaMH, NOIBEP)KCHHBIMHU Pa3KIKCHUIO TPH AMHAMUYECKOM
BO3JICHCTBHH;

HaCBIIU IIPU HACBIIIEHHBIX BO}IOﬁ TpyHTax OCHOBaHHA M NEPEXOAHBIC YYACTKHU OT HachIllel K
BbIEMKaM Ha Kocoropax kpyde 1:2;

3eMJISTHOE TIOJIOTHO B paifoHaX CTPOMTENILCTBA C BBICOKOH celicMuiHOCThIO (7 OayuioB u Oonee — B
cootBerctBun co CHull 11-7-81%).

6.3 IIpu MpoeKTHPOBaHWUH 3EMIITHOTO ITOJIOTHA HEOOXOIUMO YUUTHIBAThH BIMSHUE KIMMATHYECKUX
yCIIOBUI paiioHa Tpu Hambosiee HEOJArONPHUATHOM COYETAaHWM BHEIIHUX (DaKTOpOB, a TaKXKe
crenu(puIeckue yCIOBHs MpOSBICHUS AedOpPMAIMid Ha SKCIUTyaTHPYEMBIX YYacTKax 3E€MIITHOTO
[I0JIOTHA B paliOHE MIPOEKTUPYEMOM JIMHUU.

[TpoekT 3eMISTHOTO MOJOTHA pa3padaThIBAacTCS HA OCHOBAHUM MaTepUaliOB, XapaKTEPH3YIOIIUX
Tororpauyeckre 1 HHXEHEPHO-TEOJIOTHYECKHE YCIIOBHSI 00BEKTa, OTPAXKAIOLINX €ro creruduieckue
0COOCHHOCTH, M JIOJDKEH COEPKATh!

— pelleHHe 0 KOHCTPYKIMH 3€MJISIHOTO MOJOTHA M CHOCO0aM €ro 3aliuThl OT BPEIHOTO
BO3/IeiCTBUS BHEITHUX (DAKTOPOB, C YKAa3aHUEM I'PAHUI] UX TPUMEHUMOCTH;

— MEepONpHUATHS N0 OXpaHe OKpyXarolel cpenbl (oOecredeHre KOJIOTHYECKOro PaBHOBECHS),
TpeOOBaHMUS IO TEXHOJIOTHH POU3BOCTBA PadoT;

—TEXHHKO-3KOHOMHYIECKOE 0OOCHOBAaHHE MPUHSTHIX PEIICHUH, XapaKTEPHCTHUKH PAaCCMOTPEHHBIX
BAapUAHTOB P HAJTUYNHU aJIbTCPHATUBHBIX peIJ.IeHHﬁ.

VYka3aHHbIE MaTepHajbl JIOJDKHBI OBITh OTPaKEHBI Ha dYepTekax (MPOAOJBHOM M HONEPEeYHBIX
npoduiIax, AeTand KOHCTPYKLUMHM — Ha OTACNBHBIX dYEpTe)kax) M B IOSCHUTEIBHOW 3alicKe B
cootBerctBun co CHull 11-02-96.

ITo kpynHBIM 00BEKTaM (OMOI3HEBOM KOCOTOp, MEPECeUCHUEe BOIOEMa, MIIyOOKOe 00JI0TO | Jp.)
Marepuas opOopMIISIETCS B BUJIE OTIEIBHOTO pas/iena MPoeKTa.

6.4 B 3aBucumoctH OT cnenu(UKH OOBEKTa PacuyeToM IMPOBEPSIOTCA: YCTOHYMBOCTH 3EMIISTHOI'O



nojoTHa (oOmiasi, a MpuM HEOOXOAMMOCTH W MECTHAsl), CTaOMJIBHOCTh OCHOBaHHSA, NPOYHOCTh U
neopMaTHBHOCTh KOHCTPYKIMH MPUHSTHIX 3aLIUTHBIX YCTPOHCTB.

ITpn mpoBepke yCTOHYMBOCTH 3€MIISTHOTO ITOJIOTHA CIIEAYET YYHTHIBATH CHIDKCHHE MPOYHOCTHBIX
XapaKTEPUCTHK IPYHTOB MO BIUSHUEM BUOPOAUHAMUYECKOTO BO3JCHCTBHS IIOE30B.

B npunoxeHuu I' nmpuBeneHbl pEKOMEHAALMU [0 METOAMKE pacuera YCTOWYMBOCTH OTKOCOB U
JIaHbI IPUMEPHI PacyeTOB.

6.5 Jlmg yCTaHOBIICHHS PACUYETHBIX XapaKTEPUCTUK TPYHTOB MOTYT OBITh HCIIOJIb30BAaHBI
MOJIOKEHUsST HOPMATHBHBIX J0KyMeHTOB (Hampumep, CHull 2.02.01-83*%), a Ttakxke JaHHbBIE,
MOJyYeHHbIE Ha OCHOBAaHWMHM AaHaIW3a COCTOSHHUSI AHAJIOTMYHBIX  KOHCTPYKLHH, YCIIEIIHO
9KCIUTyaTHPYEMBbIX B YCIOBHUSX, TOJOOHBIX paccMaTpHBACMbIM.

ITpn pa3paboTke mpoeKTa 3eMIISTHOTO TIOJIOTHA 0053aTEIbHO HATypHOE OINPENENICHHUE PACUETHBIX
XapaKTEePUCTUK I'PYHTOB U APYTMX HCXOJHBIX JAHHBIX 110 MaTepuajlaM MH)XEHEPHO-TeO0JIOTHYECKOTO,
THPOTE0JIOTHYECKOTO U THAPOJIOTHYECKOTO 00CIeoBaHus 00bEKTa.

6.6 TIporpamma 0OCIIEIOBaHUsI COCTABIISIETCS B 3aBUCUMOCTH OT ClielU(UKH 00bEKTa U periaeMon
3aJa4M, C Y4ETOM CTEIEeHH H3yYEeHHOCTH y4yacTKa pazMmenieHus oObekra. O0beM paboT M MOpSIOK
00paboTKM MaTepualioB yCTaHABIMBAIOTCS B COOTBETCTBHM C PEKOMEHAAIMSIMH METOANYECKUX
yKa3aHuil 0 MHXEeHepHO-TeosornueckuM m3bickanmsM [30] u getictByromm 'OCTawm (mpunoxenue
O).

6.7 Pasmepsl M ouepTaHus IIONEPEYHOTO MPOQHIS 3EMIITHOTO IIOJIOTHA CIEAyeT Ha3HadaTh C
ydeToM o0ecleueHns MEXaHHM3allMH BCEX IIPOM3BOJCTBEHHBIX MPOILECCOB, IperyCMaTpHUBaTh
TEXHOJIOTUYECKHE ITIOJIKM IIMPHHOW HE MEHEee 5 M Ha MOAJIEXAIIUX YKPEMJICHHIO BBICOKHX OTKOCaX
BBIEMOK U Hachlnei [ 1], TeXHOMornueckue noiku 6e30macHOCTH Ha 0TKOCAX CKaIbHBIX BHIEMOK (CM. II.

10.14) u nmp.

7 HACBIIIN

O01mume noJI0KeHNs

7.1 KoHCTpPYKIIMIO HACBITIEH ClIeAyeT NPOSKTUPOBATh B 3aBUCUMOCTH OT MX BBICOTHI, BU/Id, CBOMCTB
W COCTOSIHHS NPHMEHSIEMOr0 IPyHTa, IMOINEPEYHOro YKIOHa MECTHOCTH, MHKEHEPHO-TEOJIOTHYECKHX,
THPOTEOJIOTHUECKHUX, KIMMATHUYECKUX YCIOBHH M CIOCOOOB NPOM3BOACTBA 3€MIITHBIX pabot. Jlis
TUIOBBIX PEIICHNI OYepTaHWs HachIell HEOOXOAMMO Ha3HAa4YaTh B COOTBETCTBUH C YKa3aHUSAMH
tabmuupl 4.3 CHull 32-01-95, pykoBoacTBysch mnomnepeuHbiMu npoduismMu Ha pucynke 7.1. B
COOTBETCTBUH C TPeOOBaHUAMH pazjena 3 cielyeT NpelycMaTpruBaTh yCUIeHHe KOHCTPYKIMIT HAaChINN
B paboueii 30He IMyTeM yCTpOICTBa 3alUTHOTO CIIOS IT0]] OaJUTACTHON TPH3MOM.

7.2 JIns HachIneid Ha CyXOM U ITPOYHOM OCHOBaHHMHU JIOMYCKAIOTCS BCE TPYHTHI, IPUTOIHBIE JJIST UX
Bo3BezicHUs (cM. Tabmuiy 4.1). [Ipu 3TOM ciiefyeT, Kak MpaBUIIo, HCIIOIB30BATh TPYHT U3 ONMKAUIIIX
BBIEMOK, TIPUTPACCOBBIX KAPhEPOB U PE3EPBOB, @ ITPH €TO OTCYTCTBUH — TEXHOT'CHHBIE I'PYHTHI.

7.3 Tlpu coorBeTcTByMOImEM O0OOCHOBaHMM JOMYCKAeTCsl MPOSKTHPOBAHWE HACBICH U3
Pa3HOpOHBIX IpyHTOB. [Ipn 3TOM B Cilydae pacrojoXeHHs MecKa (3a HCKIIOYEHNEM 3allUTHOTO CIIOS
B OCHOBHOH IUTOMIA/IKE) HaJl TNIMHUCTHIM TPYHTOM MOBEPXHOCTH ITOCIIEIHEr0 HeOOX0ANMO NPHIaBaTh
morrepeudslii  ykimoH 0,04—0,10 ot cepemuwHBl K KpasM Hachmi. llOBepXHOCTH cJOs TecKa,
PacrosI0KEeHHOTO 1O/ CJI0EM TJIMHUCTOrO FPYHTA, MOJUIC)KUT BHIPABHUBAHUIO 0€3 MPUIAHHS YKIOHOB.
Kaxkaplil ci1oif oTcpimaeMoro TpyHTa JIOJDKEH pacroiaraThCs M0 BCEH MIMPUHE HACHITU (MCKIIOUYEHHE
COCTaBISIIOT CIIy4ad YCTPOMCTBAa 3aIIMTHBIX JKPaHOB Ha oTKocax). ComnpspkeHWe B IPOJOIBHOM
HaIpaBJICHUH CIIOEB Pa3HOPOIHBIX IPYHTOB JOJDKHO OCYIIECTBIISTHCS ¢ YKIOHOM He kpyde 0,15—0,20
NpU BBICOTE HACBHIIKM HaJ CONPATaeMbIMH CJIOSIMH Oojiee TIIyOMHBI ITPOMEP3aHus; CONpsHKEHHE
Pa3sHOPOIHBIX TPYHTOB B YPOBHE 3alIUTHOTO CJIOS CJIEYET MPEyCMaTpUBaTh C MPOAOJIEHBIM YKIOHOM
B COOTBETCTBUHU C PEKOMEHJAIUAMU 1. 5.8.

B ceiicMudecknx paiioHax Oonee TspKeNble TPYHTBI PEKOMEHIYeTCsl pacrioiaratb B HIDKHEH 4acTH
HaChIIH (PUCYHOK 7.2).

7.4 JIns Hacblled, OTCBHIAGMBIX W3 CKAJIBHBIX CJIa0OBBIBETPUBAIOIIMXCS W BBIBETPHBAIOIINXCS
TPYHTOB (TOPHOH MAacChl), a TaKKe M3 KPYIMHOOOJIOMOYHBIX (BAaIYHHBIX M TIIBIOOBBIX) TPYHTOB,
BEPXHHUH CIIOW MOIIHOCTHIO HE MeHee 0,5 M ciieqyeT IpoeKTHPOBaTh U3 TPABHIHO-TAIEYHUKOBBIX HITH
me0EHUCTBIX I'PYHTOB, HauboJjiee KpymHble (Qpakiuu B KOTOPHIX HE JOJDKHBI mpesbimars 0,2 M. B
HIDKEJNIeKAINX CJI0SX HAChIIM MAaKCUMAaJbHO MOIYCTUMBIM pa3Mep KaMHSI yCTaHaBJIMBAeTCS IpU
pOOHOM YIJIOTHEHHH B 3aBUCUMOCTH OT IIPUHATOH TOJIIMHBI OTCHIITAEMOTO CIIOSL.
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Pucynoxk 7.1 — Ilonepeunsie npouiid HACHINEH U3 HEJPEHUPYIOIIMX TPYHTOB P ITOIIEPEYHOM YKJIOHE MECTHOCTH He Kpyue 1:5



7.5 Tlpu MpOEKTHPOBAHUHU HACHINICH U3 TIIMHUCTBIX TPYHTOB, XapaKTEPH3YEMBIX BIAKHOCTHIO Ha
rpanune Ttekydectn W, > 0,40, a Takke W3 APYrHX CHENU(UIECKUX TPYHTOB, B TOM UHCIE
TEXHOTEHHBIX (IIPOYHOCTHBIE CBOMCTBA KOTOPBIX B KOHCTPYKIMM IOJ BO3JCHCTBHEM HPUPOIHBIX
(hakTOPOB MOTYT 3HAYUTEIHHO CHIDKATHCS), HEOOXOMUMO IMPEeIyCMaTPUBATh OTCHIIIKY BEPXHETO CIIOS
U3 TECKOB, a TAK)KE CO3/IaHKE 3AIUTHOIO KPaHa Ha OTKOCAX.

7.6 Ilpu MpOEKTUPOBAHKH MEPECEUCHHUI JKEIC3HOAOPOKHOM JIHHUK ¢ TPYOOIIPOBOIAMH TTOCIICIHUE
JIOJDKHBI OBITh PEKOHCTPYHPOBAHEI WM NIEPEYCTPOCHBI, MPHU 3TOM IMPEIyCMaTPUBAIOT HA3eMHYIO (Ha
OTopax MM 3CTaKaax) WK MOJ3EMHYIO UX MPOKIIAJIKY.
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a—/PEHHUPYIOIMINH IPYHT PACHONOKEH HaJl TIIMHUCTBIM; O—TJIMHUCTBIA TPYHT HAXOIUTCSI MEXIY
CJIOSIMHU JIPEHHUPYIOLIEro; 1 —ApeHUPYIONHiA TPYHT; 2 — TJIMHUCTBIA TPYHT
Pucynok 7.2 — CxeMbl BO3SMOXHOTO PaCTIONI0KEHHUS pa3HOPOTHBIX IPYHTOB B HACHITISAX

YcerpoiicTBo nepexo10B TpyOOpoBo 0B B Teie Hackinu 3ampetiaercs (CTH I[-01-95).

7.7 CocrtaB paboT MO MOJArOTOBKE OCHOBAaHMH HACHINEH CIEIyeT Ha3HauaTh C YYETOM BBICOTHI
MPOEKTHUPYEMOM HACHINM U MONEPEYHOMY YKIOHY MECTHOCTH. Bo Bcex ciydasx MOIIEKUT yJalIeHHIO
U CKJIaJUPOBAHUIO TOUYBEHHO-PACTUTENBHBIA CI0M C IIOLIAAN OCHOBAHUS HACBHINH JUI MOCIETYIOMEr0
UCTIONIB30BAaHMS €r0 B NPHPOJOOXPAHHBIX HENMAX (B TOM HYHCIIE JUIA MOKPBITHS OTKOCOB 3EMIITHOTO
MOJIOTHA, PEKYIBTUBAIIH KaphEepOB).

B Mecrax, rae cpe3ka MOYBEHHO-PACTHTENBHOTO CJOSI HeEleliecooOpa3Ha BCIEACTBHE HHU3KOTO
YPOBHSL €ro IUIOJIOPOAMS, HEOOXOANMO IpeayCMaTpuBaTh yAaJIeHHE JIepHa B OCHOBaHWHU HAaCBINCH
BbICOTOH 70 0,5 M Ha paBHMHHBIX ydacTKax M Kocoropax KpyTusHou mo 1:10, a Taxke B OCHOBaHHUHU
HacChINel BBICOTOH 10 1 M Ha Kocoropax kpyTtu3Hoi oT 1:10 go 1:5.

B TaexHBIX M JIECHBIX paiOHaX TPH MOATOTOBKE OCHOBAHWS II0J] HACHITA HEOOXOAMMO
IpeaycMaTpUBaTh y/AaleHHE BaJCKHHWKA; IPH BHICOTE HACBIIM 10 | M 00s3aTerbHA CIUIONIHAS
KOpYeBKa IHEH M yJaJieHHe MOXOBOTO MOKPOBA; NMpH OOJbIIEil BBICOTE HACBINEH ITHW MOTYT OBITh
OCTAaBJICHBI, HO CITMJICHBI TaK, YTOOBI BEICOTA UX HE MpeBbimana 0,2 M.

7.8 B mpeznenax KocoropoB KpyTu3Ho# oT 1:5 o 1:3 He3aBUCHMO OT BBICOTHI HAChINEH TpedyeTcs
Hape3Ka YCTYIIOB B COOTBETCTBHU ¢ pucyHkoMm 7.3. Illupura ycTynoB nmpuHHMaeTcs paBHOM oT 1 1o 4
M. [loBepxHOCTH yCTYNOB CleoyeT NPHUIaBaTh MONEPEUHBIH YKIOH B HH30BYIO CTOPOHY BEIMYMHON
0,01—0,02, cTeHKH yCTYIOB IpPU MX BBICOTE JO 1 M MOKHO NMPOEKTUPOBATH BEPTUKAIBHBIMH, a IPU
BBICOTE 10 2 M — C HaKJIOHOM okoJio 1:0,5.

Hapeska ycTynoB He nmpeaycMaTpuBaeTCsl JUI HachINel, pa3MeInaeMbIX Ha KOCOTopax, CJI0KEHHbBIX
JPEHUPYIOIIMMH T'PYHTaMH U HE HMEIOIUX PACTUTEIBHOTO TIOKPOBA.

Heo0GxoauMocTh MOATOTOBKM OCHOBAaHHUS HACHIIEW, pa3MellaeMbIX Ha KOCOropax, CJIOJKEHHBIX



CKaJbHBIMU I'PYHTaMH, CJIEAyeT yCTaHABIMBATh B 3aBUCHUMOCTH OT MECTHBIX YCIIOBHH.

[Tpn HeOosbIION BBICOTE HACHIIEH Ha KOCOTOpaxX, a TakKe Ha ydyacTKax IIOJyBBIEMOK W
MOJTyHACBINEH ceqyeT o0ecleunBaTh OJHOPOAHBIE TPYHTOBBIE YCIOBHUS I10J] OCHOBHOW IIJIOIIAAKOH B
Mpezenax 30Hbl MPOMEP3aHUs 33 CUET YACTUYHOHN 3aMEHBI €CTECTBEHHBIX IPYHTOB HACBHITHBIMU (B TOM
qucie APEHUPYIOUMMH) IS HCKIIOUEHHUs HepaBHOMEpPHOro mydeHus (pucyHok 7.2). Ilpu stom
TOJIIIAHA CJI0S] HACBIITHOTO TPYHTa Npyin HOMKHA OBITH HE MEHEe yKa3aHHOU B Tabuuie 7.1.

Hachinu Ha cbIpOM M MOKPOM OCHOBAHUHU

7.9 Haceimu Ha CHIPOM M MOKPOM OCHOBAHHH CIELYeT MPOCKTHPOBATH NPEHMYIIECTBEHHO H3
JIPEHUPYIOMNX TPYHTOB. IIpy HMCHOIB30BAaHUM MENKHMX U TBUICBATHIX IECKOB U TNIMHUCTBIX TPYHTOB
CJIeyeT MpeaycMaTpUBaTh MEPONPUSATHS, 00ECIEeUNBAIOIINE YCTOHUYMBOCTh U MTPOYHOCTH 3EMIISTHOTO
MOJIOTHA M €r0 OCHOBAaHWA: OCYIIEHHWE TPYHTOB OCHOBaHHS IIOCPEACTBOM YITYOJICHHBIX KaHaB,
JpeHaxel, MPOCIOeB U3 APCHUPYIOIIUX TPyHTOB, T€OTEKCTIIILHBIX MaTEpHAJIOB, YCTPOHCTBO OEpM.
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a — HachIIb BEICOTOM HM30BOTO OTKOCA 110 12 M; O — JeTais HaropHOM KaHaBbl ¢ OEPMOii B
IPYHTE €CTECTBEHHOT'O CJIOXKEHUS]; B — HU3Kasi HACHIIb Ha KOCOTOPE; I' — IT0JyHACKINb-TI0JyBbIEMKA;
| — mmpHHA HIKHETO YCTYIIA ONPEAEIAETCS U3 YCIOBHS BO3MOKHOCTH YIUIOTHEHHS TPYHTOB
HIDKHEN YaCTH HACBIN, 1 — 3aIUTHBIN CIOM
Pucynok 7.3 — llonepeunsie mpo¢h iy HackImeld Ha KOCOropax KpyTu3Hoit ot 1:5 o 1:3



Ilpumeuanue — OuepTaHus Bepxa 3eMISHOIO IIOJIOTHA HA3HA4YalOTCd B COOTBETCTBHH C
TpeboBanusmu 1. 3.1.

7.10 bpoBka HacblIneil JoJKHA BO3BBIIATHCS HAJ YPOBHEM JUTUTENBHO (Oosiee 20 CyTOK) CTOSIIUX
TMOBEPXHOCTHBIX BOJ WM HaJ HAWBLICHIMM PpAaCUYCTHBIM YPOBHEM TIPYHTOBLIX BOJ, a IPHU CbhIPBIX
OCHOBaHMSX HaJl MOBEPXHOCTHIO 3eMJIM Ha BEJIMYHMHY, JOCTATOYHYIO IJISl MPEJIOXPaHEHUS] OCHOBHOU
IUTOIIaJKHA OT MYyYeHHss M TpocagoK. Pa3mMep 3TOro BO3BBHIIICHUS CIETyeT YCTaHABIUBATh B
3aBHCHMOCTH OT BHJA IPYHTOB, BBICOTHI KallMJULIPHOTO TOAHSTHS, TIIyOHMHBI IpOMEp3aHus B pailoHe
CTPOUTENBCTBA, HO HE MEHEe 3HaUeHH, YKa3aHHBIX B Tabmure 7.1.

Jlist Hacelled U3 CYTJIMHKOB W TJIMH BO3MOKHO HEKOTOPOE yMEHBIIEHHE YKa3aHHBIX BBICOT IPH
YCIIOBUH yCTPOWCTBA KaMJUISIPOIIPEPHIBATEIIS.

I'myOuny mpomep3anus ciemyeT npuHAMaTh 1mo Kapte 3 mpmmoxkenns | CHull 2.01.01-82 (cwm.
npuioxenre H) mium mo 1aHHBIM MECTHBIX THIPOMETEOCTAHIIHH.

3a pacueTHBIH ypOBEHb I'PYHTOBBIX BOJ| CJIEAYET NMPUHUMATh PACUETHBIH OCEHHUH YPOBEHB, a MPU
OTCYTCTBUHM HEOOXOJIMMBIX JaHHBIX — HAUBBICIINHA BO3MOXKHBIH YPOBEHB, ONPEACISIEMBIH 110 BEpXHEH
TPaHMIIE OTJIECHNUS TPYHTOB.

BosBeimenne 6poBku Hacwineil nopor IV kareropum nomyckaeTcs yMEHBIIATh [0 CPABHEHUIO C
HOpMaMH TaOJuIbl 7.1 Ha OCHOBAaHHMM JaHHBIX OIBITAa AKCIUTyaTallMy JOPOT B pallOHE CTPOUTEIHCTBA,
HO He Oornee yem B 1,5 paza.

Tabmuna 7.1 B metpax

I'pyHT, UCIOB3yEeMBbIii ISt HACKITH | MHHHUMAIbHOE BO3BBINICHHE OPOBKH HACKIITHU [TPU PACUETHON
rIyOHHE MPOMep3aHust
1,0 15 2,0 2,5

Ileckn cpeaHeit KPYIHOCTH, 0,9/0,6 1,1/0,8 1,4/1,1 1,6/1,3
JPEHUPYIOIIHE MEITKUE
Menkne HEAPCHUPYIOIIHEC " 1,2/1,0 1,5/1,2 1,8/1,4 2,0/1,6
BLIEBATHIE MTECKH, cymnecu
[IECYaHUCTEIE
CyrivHKH W TJIMHBI, TbUICBATHIC 1,6/1,3 1,9/1,5 2,1/1,7 2,4/2,0
TSKEJIBIC CYIECH

Ipumeyanue — Ilepen 4yepToil — BO3BBIIIEHHE OPOBKM HACHIIKM HAJ PAvYeTHBIM YPOBHEM

TPYHTOBBIX BOJl WM JIUTEIBHOTO (Oonee 20 CYyTOK) CTOSHHS MOBEPXHOCTHBIX BOJ. 33 YEpTOH —
BO3BEIIICHHE OPOBKH HACHITU HAJ| MOBEPXHOCTHIO 3€MJIM IIPY CHIPOM OCHOBAHHH WM HAJl YPOBHEM
KpaTkoBpeMeHHO (MeHee 20 CyTOK) CTOSAIIMX TMOBEPXHOCTHBIX BOJ. YKa3aHHbIE MUHHMAJbHBIC
BO3BBIIICHNUS] OPOBKU HACHINICH JODKHBI OBITh OOCCIICYCHBI TOCIE 3aBEPIICHHS OCAJKH TPYHTOB
OCHOBAHMSI.

7.11 JInst Hachimed Ha cnaObIX M HEIOCTATOYHO MPOYHBIX OCHOBAHMSX HEOOXOIUMO BBITIONHSTH
MPOBEPKY YCTOWYHMBOCTH OTKOCOB HACHINICH W CTAOWJIBHOCTH TPYHTOB OCHOBAHHWS, OMNPEICIATH
WHTCHCUBHOCTH 0CAJI0OK OCHOBaHHUS. B 000CHOBaHHBIX TEXHHKO-DKOHOMHYCCKIMH pacUeTaMU CIyJasx
CIIeZyeT TpeLyCMaTPpUBaTh MEPOIIPHUATHS II0 COKPAIICHHIO CPOKOB CTAOMITH3AIHH.

Hachinu u3 riIMHACTHIX TPYHTOB MOBBIIEHHOH BJIAKHOCTH

7.12 I'nuHUCTBIE TPYHTHI MOBBIIICHHONW BJIQAXKHOCTH (TYTOIUIACTUYHBIE C IOKa3aTesieM TEKy4eCTH
0,25 < 1 £0,50) momyckaeTcsi IPUMEHSITh /ISl HACKITIEH THITOBBIX KOHCTPYKIIUI MPH BBICOTE UX J10 6 M
(pucyHox 7.4) Ha eCTECTBEHHOM CyXOM WM OCYIIa€MOM OCHOBAHHH IIPH KPYTH3HE OTKOCOB,
ykazanHoH B Tabiuue 4.3 CHull 32-01-95. IIpu BeicoTe HachInel U3 3TUX IPYHTOB OoJiee 6 M, a TakxKe
IpU TIepeyBIAXHEHHBIX TI'PyHTax (¢ mokasareneM Tekydectd | > 0,50) He3aBUCHMO OT BBICOTHI
Hachlleil TpedyeTcs WHAMBHUIyalbHOE MPOEKTUPOBAHHE, YCTAaHOBJICHHE CIIOCOOOB CHIDKEHHS WX
BIIaXKHOCTH.

7.13 B npoekTax Hachlleil U3 rpyHTOB NOBBIIIEHHOH BIQ)KHOCTH M OCYILIAEMBIX IepeyBIa’KHEHHBIX
HEOOXOAMMO  IIpeAyCMaTpUBaTh MEPOIPHUATHS, YUHUTHIBAIOIIME BO3MOXHOCTh IOCIEAyIOUICH
MOBBILIEHHON OCaJKNW TPYHTOB Tela HACBHIIM —KOHCTPYKTUBHBIM 3amac IO BBICOTE (110 HOpMaM
TabauLpl 4.2) WK 110 LIMPHHE BepXa HaCHIIH.
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Pucynok 7.4 — TunoBoii morepedHblil mpoQuiIb HACKIIN BRICOTOH 0 6 M U3 TIIMHKUCTHIX TPYHTOB TyromiacTuaHoi koHcucTenmu (0,25 < 1. <0,5)



[Tpu cpaBHEHNU BO3MOXKHBIX BApHAHTOB CJIEYET YUUTHIBATh 3aTPaThl HA MOJTrOTOBKY (OCYyIIEHHUE)
TPYHTOB U MOBBIIIEHHbBIE SKCIUTYaTal[IOHHBIE PACXO/IbI B IIEPBBIE TOJIbI pabOTHI TAKUX HACKIIICH.

7.14 ]Jlns ocymeHHss TPYHTOB IIOBBIIIEHHOW BIIQXHOCTH U II€PEyBIAKHEHHBIX BO3MOKHO
MIPUMEHEHHE CIEAYIOMHUX CIIOCOO0B:

— €CTECTBEHHOE IIPOCYIIMBAaHHE I'PYHTOB B JIETHUH M OCEHHMI NEPHOABI, €CIN KIMMaTHYECKUE
yCcIoBUs (TemIepaTypa, BeTep, OTCYTCTBHE aTMOC(EPHBIX OCAAKOB) SBISIFOTCS OJarONpUSTHBIMH H
CTaOUIBHBIMU BO BPEMEHH;

— OCYyIIEHHE TPYHTOB HEaKTHBHBIMHU J00aBKamMM (TOIUIMBHBIE 30JIbI, IIUIAKH, OTXOJbI T'OPHO-
PYAHOMH MPOMBIIUIEHHOCTH) WIX MyTEM YepellOBaHHs CIOEB TPyHTa (MEpeyBIaKHEHHOTO U CyXOro) M3
JBYX UCTOYHHKOB;

—OCyIICHHEe TPyHTa AaKTUBHBIMH A00aBKaMM (HEramleHOH W3BECTHIO, IIEMEHTOM, 30JI0i-yHOcCa,
THIICOM, O0€3BOHOM KpHCTALTHUECKOM (hochopHOM KUCIOTOM U ap.). IIpu 3TOM HanOOIbIINI d3PHEKT
JIOCTHTAeTCs ITIPH COOPY)KEHHH HachIlled W3 TBUIEBATHIX IIECKOB, CYyINEced, JIETKHX CYTJIMHKOB,
HCTIOF30BaHNE KOHCTPYKTUBHEIX pelieHuit [25].

8 HACBIIIU HA BOJIOTAX

O01mme noJI0KeHNs

8.1 Hackinu Ha 60J10Tax ClieAyeT MPOSKTUPOBATH C YICTOM:

— KaTeropuu JOpory;

— TUNA U TIyOWHEI 00JI0Ta;

— YKJIOHa MHHEpaJIbHOTO JHA 00JIOTa U BU/IA CIIATAIONIUX €T0 TPYHTOB;

— BHJIa TPYHTOB U MaTe€pUaJIOB, UCIIOJIb3YEMBIX Ul COOPYKEHHS HACBIIIY,

— BBICOTHI HACBHITIH;

— penbeda MECTHOCTH.

8.2 Ilpu MpOEKTUPOBAHUK U CTPOUTEIILCTBE 3eMJITHOTO TIOJIOTHA CIICAYET pas3andaTh TPH OCHOBHBIX
THUMa 60JI0T:

| — 3amonmHeHHBIE TOPPOM M JPYTMMH OOJOTHBIMH TPYHTaMH YCTOWYMBOM KOHCHCTEHINH,
COKIMAIOLIMMHUCS [TOJ] HArPY3KOH OT HACBIIN BBICOTOM 10 3 M;

Il — 3anonHeHHbIEe TOPHOM U APYTHMH OOJOTHBIMHU FPYHTAMHU Pa3HO KOHCHUCTEHIIMHU, B TOM YHCIIe
BBIJJABJIMBAIONIMMUCS IO/ HArPy3KOH OT HACHINU BBICOTOM 3 M;

Il — 3amosHeHHBIC OOJOTHBIMU TPYHTAMH B Pa3KM)KEHHOM COCTOSIHHHM, BBIIABIMBAIOIINMHUCS IO
HaTpy3KoH, ¢ TOPQSHOH KOPKOH (CIUTaBHHOI) min 6e3 Hee.

Tun Gonot HeO6XO)II/IMO YCTaHaBJIMBATh 1O AAHHBIM HWHXCHCPHO-T'COJIOTHUUYCCKUX HM3BICKaHUIN Ha
OCHOBaHHHU:

— TEO0JIOTMYECKOT0 pa3pe3a Ha IITyOnHy He MeHee | M HIKe IOBEpXHOCTH MUHEPAILHOTO JTHA;

— (pM3EKO-MEeXaHMYECKIX XapaKTePUCTHUK TOPQa U APYTHX OOIOTHBIX TPYHTOB.

[Tpu ycraHOBieHMH THIIA OOJIOT MOXKET OBITh UCIIOJIb30BaHa TabIMIA MpuioKeHus [

8.3 [Ipu npoekTHpoBaHUN HACHITIEH HAa 00JI0TaX HEOOXOIMMO 00ECTIeYNBaTh:

HETIPEBBILICHHE JOIYCTUMBIX DPACUSTHBIX 3HAYCHMI YNPYrMX OCaJOK Hachllied Ha Joporax

CKOPOCTHBIX, 0coborpy3oHanpsokeHHbix, |—IIl kateropuit — 2 MM, Ha goporax IV kareropum — 3
MM [12];

OTpaHUYEHUE MO0 BO3MOXKHOCTH CPOKOB OCAJKH TPYHTOB OCHOBaHHUSI HACHIEH CTPOUTENbHBIM
TIEPUOJIOM.

[lepeceyenue 0GoONOT Tpaccoil JMHUM  CIEAyeT IpeaycMaTpuBaTh B  y3KHX  MECTax,
MPEUMYIIECTBEHHO Ha y4yacTKaXx C MEHbIICH TIIyOMHOH M MHUHHMMAIIBHBIM IIONEPEYHBIM YKIOHOM
MHHEPAIBHOTO JTHA.

8.4 Jlnsa coopyxkeHus Hachieii Ha 0o0JOTax cleayeT MWCHONb30BaTh MPEHMYIIECTBEHHO
JIPEHUPYIOUIUE TPYHTHI 711 BCEW HACHINN WUJIM €€ HUKHEHN Y4acTH.

[Tpu oTCYTCTBUM TaKMX I'PYHTOB JOIYCKAaeTCsl IIPUMEHSTH JJIsl COOPY)KEHHS Hachlneil Ha Oomnorax |
u Il TuImoB MenKue HeAPSHUPYIOINE TIECKH, MBIICBATHIC TECKU U IECYAHUCTHIC CYTIECH.

[IpoexTupoBaTh HACHIIM W3 YKa3aHHBIX TPYHTOB CIEIyeT B COOTBETCTBHHM C IPHBEICHHBIMH
nornepevHbIMy npoduisamu (pucyHku 8.1—8.5).

Hcnonp30BaHNe TSDKENBIX Cyleced M CYIJIMHKOB JUISl OTCHIIKM HIDKHEW YacTH Hachllli (B 30HE
BEITOP(OBBIBaHMS) IOMYCKAETCS B HCKIIOYUTENBHBIX ciydasx Ha Oonorax I w Il tumoB c
00s13aTeNbHBIM YCHJICHHEM KOHCTPYKLHMH 3€MJISHOTO IOJIOTHA M MPH TEXHUKO-3KOHOMHUYECKOM
OGOCHOBaHI/lI/I, YUYUTBIBAOIIEM, I[MOMHMO IMCPBOHAYAIBHBIX CTPOUTC/IBHBIX 3aTpar, IOBBIINICHHBLIC
pacxosibl Ha COJEp)KaHWEe 3eMIISTHOTO IIOJIOTHA M BEPXHEr0 CTPOCHUS MyTH B IIEPUOJ] BPEMEHHOM
JKCIUTyaTalnH.

JIms OTCHIIKM BEpXHEH 4acTH HachINH (BbIIIE ypoBHS O6osioTa Ha 0,5 M) JOITyCKarOTCSA BCE TPYHTEI,



MPUTOJHBIC [UIS BO3BEJCHUS HACHINCH, MPU YCJIOBHH O0ECICUCHHS HEOOXOIAMMOTO BO3BBIIICHUS
OpOBKH.

8.5 Bo3BbilieHHe OpPOBKH HACHINK HaJ| MOBEPXHOCTHIO 0OJIOTA ClIeAyeT Ha3HA4YaTh HE MEHee: [UIs
JIpEeHUpYIOMUX TpyHToB 0,8 M MpH MOJHOM yAajieHHH Topda B OCHOBAHMM U 1,2 M MPH YACTHIHOM
BBITOP(OBBIBAHUY, TSI MEIIKUX W TBUICBATHIX MIECKOB M MECUYAHUCTHIX cyneceid — 2M.

Haceinu Ha 6os10Tax 1 THna

8.6 Ha Gomorax 1 Tuma HachIll BBICOTOH O 3 M ClleflyeT NPOCKTHPOBATh C IMOJHBIM WA
YaCTUYHBIM YJAJICHUEM Top(ba M3 OCHOBAHMS C 3aMEHOH €ro MUHEPAJIBHBIM I'PYHTOM.

[Tonnoe ynanenme Topda HEOOXOAMMO IperycMaTpuBaTh Ha 0OosioTaXx TIyOMHOH 1m0 2 M mpu
BBICOTE HACHITIeH 710 3 M (pUCyHOK 8.1).

YactuaHoe yaaneHrne Topda IPUMEHSIOT Ha 60J0Tax NIyOMHON 10 2 M IPH BBICOTE HACHIIH OoJee
2 M, a TaKke Ha Ooyorax riayomHoi m0 4 M (pucynok 8.2). Ilpu 3TOoM TIyOMHY TpaHIIei
BHITOP(OBBIBAHHS HEOOXOJMMO Ha3HA4aTh MCXOAS M3 YCIOBHH, YTOOBI CyMMa BBICOTHI HACHINU Hal
MIOBEPXHOCTHIO 00JI0Ta M TIyOMHBI TpaHIIen BHITOP(OBBIBaHKS OblTa OBl HE MeHee 3,5 M I Jopor
I—IIl xareropun u He Menee 3 M ans gopor IV kareropuu. Ilpm 3ToM OTHOImIEHHWE CyMMapHOMN
MOIIHOCTH HACBITHOTO CJIOSl C yYETOM pacyeTHOM OCaJIKM K TOJIIMHE YIUIOTHEHHOTO ciosi Topda
JOJDKHO OBITH He MeHee 2:1. KpyTusHy oTkoca TpaHIen BHITOP(GOBBIBAHUS CIIETyeT YCTaHABINBATh B
3aBHCHUMOCTH OT cItoco0a mpou3BoACcTBa paboT B mpeaenax ot 1:0 mo 1:0,5.

st nopor IV kateropuu nepednciieHHbIE B 1. 8.6 MapaMeTphl JOIYCKAeTCsl yMEHBIIATh UCXOS U3
YCIIOBHUiI1 000CHOBAaHHOTO CHM)KEHHSI CMETHOIM CTOMMOCTH C Y4ETOM MECTHBIX OCOOCHHOCTEHA.

8.7 Hacpimm BeIcoTO# 3 M 1 Gonee Ha GosoTax I THma cieayer MpOEeKTHPOBATH B COOTBETCTBHU C
MOTIePEYHBIMI TIPO(WISIMH, MPUBEACHHBIMUA Ha pUCYHKe 8.3 ¢ MCHonb30BaHHEM Topda B KadecTBe
CCTCCTBCHHOI'O OCHOBAHHWA HACHIIIH. HpI/I 6OJ'HJIHI/IX BBICOTAaX HaChINEH U FHy6I/IHaX 6OJ'IOT HAaCBIITH
MOT'YT OBITh 3aIIPOEKTUPOBAHBI C OEPMaMH C YIETOM TEXHHKO-3KOHOMHYECKOTO 00OCHOBAHHSI.

ITpu 3TOM 00513aTENBHOI ABISIETCS IPOBEPKA PACYETOM YIPYTOi OCAIKH HACHITICH.

B caywae mnpeBbImeHHsS TOMMyCTHMOTO 3HA4YCHWS YIpyrod ocaakm (cMm. m. 8.3) cremyer
npeaycMaTpuBaTb YCUJICHUEC KOHCTPYKIIUU — YBECJIMYCHUC TOJIIIHUHBI HaCI:.Il'IPIﬂ< 3a CUCT YBCIIMYCHUA €€
BBICOTBI MJTH YaCTHYHOM 3aMeHbI TOp(a B OCHOBAHUH HACKIITH IPYHTOM.

* TommuHa HACHIMM ONpenesseTcs IO OCH IMYTH M BKIIOYaeT B ceOs: BBICOTY HACHIIM HaJ
MOBEPXHOCTHIO 00JI0TA, TIyOUHY TpaHIIEH BHITOP(HOBBIBAHKS U 0CAIKY Top(a M0J HACHITIBIO.

8.8 IlpoBepky HENpPEeBBIICHUS IOMYCTUMBIX YIPYTHX OCaIOK CIEeAyeT HPOBOIWTh M IPH
YaCTUYHOM BI)ITOp(bOBaHI/II/I IpHU BBICOTE HACBIIIM MCHEC 3 M, €CJIM OTHOWICHHUEC TOJIIMHBI HACBIIIN K
ToJNMHe oOaroro Topda B ocHoBanuu MeHee 3:1 Ha goporax |—III xareropmii u menee 2:1 Ha
noporax IV kaTeropuu u moxbe3IHbIX MyTSX.

Metoanka pacyera IpeAcTaBICHA B METOIUICCKAX peKoMeHmanusx [12].

8.9 Ilpu ocrtaBneHuu Topda B OCHOBAHMM HACHINEH (TIOJIHOM WIJIM YaCTHYHOM) O0BEM 3EeMIISTHBIX
paboT 1O BO3BEJCHMIO HACHINEH CJENyeT OIpPEAETiITh C YYETOM OCaJKH HachId BCIEICTBHUC
C)KNUMaeMOCTH TOp(a B €€ OCHOBAHHUH.

OpHEHTHPOBOYHO OCAIKy OCHOBAaHHUS HACHIICH BBHICOTOW M0 4 M Ha 00j0Te TIyOMHOW 10 4 M
MOXHO OTIPENENsTh 10 HOpMaM, IIPUBEJCHHBIM B Tabnuie 8.1.

BemmunHy ocankn y KpaeB TpaHIIed BBITOP(QOBBIBAHHMS S NPH NPOCKTUPOBAHMM HACHIICH U3
MIBUIEBATHIX MECKOB M JIETKHX cymeced (CM. pUCYHOK 8.2) momyckaeTcs HmpuHUMaTh paBHOH 20 %
TOJIIIMHBI 00XKMUMaeMOro CJI0si Topdha.

Ocanky Hachlneil mpu J11000M COYETaHWHM HX BBICOTHI M MOIIHOCTH CJIOEB TOp(a B OCHOBAHHH
NPUOIMKEHHO MOXKHO OIPEAEIUTh PacieTOM B COOTBETCTBHUH C PEKOMEHIAMAMHE NpuitokeHus E.

Ha cragum TeXHHKO-3KOHOMHYECKHX MCCIECAOBAHUM sl TPEeNBAapUTEIbHBIX PAcdeToB IIpU
CPaBHEHUM BapHAHTOB TPACC, ONPEIEICHUH ONTUMAIBHOTO COYETaHUS TIIyOUHBI BHITOP(GOBBIBAHUS U
BBICOTBI HACBINN HaJl IOBEPXHOCTHIO 6OJ'IOTa MOXHO TaKX€ IMPUMEHATHL HOMOTpaMMbl, IPUBCACHHBLIC B
npunoxenuu E.
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Tabmuma 8.1

TonmuHa 00’)KUMaeMOTo Ocanka S, % TONIIHMHBEI 00KHMaeMOTo CJIos Topda o
ciost Topda, M HACBIIISIMH BBICOTOM
<3 M npu YaCTUYHOM 0T 3 10 4 M Ha €CTECTBEHHOM
BEITOP(OBEIBAHUN OCHOBAaHHU
2 40 50
Or2 o4 35 40
Hacpinm Ha 6osotax |—I1, IT u 111 Tunos

8.10 Hachinu u3 apeHupyoommx rpyHToB Ha oonorax I—II, II TunoB riy6uHOU 70 3 M cieayer
MPOEKTUPOBATH C PACUETOM IOJHOTO YAAJIeHHs Topdha YCTOHYMBOH KOHCUCTEHIIMU U TIOCAKH HACBITH
Ha MHHEpaJIbHOE JHO 00JI0Ta, TPUMEHHUTENIFHO K TIOIEPEYHBIM NMPOQHIISLM, IPUBEACHHBIM Ha PHCYHKE
8.4, a.

I'myOuHy KaHaB-TOP(ONPHEMHHKOB CIIEAyET Ha3HAYaTh PABHOW TOJIIMHE PACTHUTENbHO-KOPHEBOTO
MOKpOBa, HO HE MeHee 1 M.

[Tpu ucnop30BaHMy ISl COOpY KeHHs Hackineil Ha 6onoTax [—II u Il THIIOB MENKMX M MBIIIEBATHIX
MIECKOB M IIECUYAHMCTHIX CyIIeced cliexyeT MmpeaycMaTpUBaTh MOJHOE ynajeHue Topda B OCHOBaHMH
(pucynoxk 8.4, 6).

Beipesaercst pacTHTENIHO-KOPHEBOH MOKPOB, TIOCIE YEro Pa3phIXJIIOTCS HIDKEIeKAllHe CIOU U
yianseTcss BCIUIBIBAIOMIMI TOpd 3a mpeaenbl TpaHIIen BHITOPGOBHIBaHMS. HWKHSS 4acTh HachIIH
(armXe MOBEpPXHOCTH 00JIOTA) COOpPY’KAETCs IyTeM OTCHINKH I'pyHTa B Boay. [Ipy Takoi TexHOIOTHMH
B3aMEH TOP(QOIPHEMHHUKOB C ABYX CTOPOH HACHINM HAPE3alOTCSl BOAOOTBOJHbIC KaHABHI. YKa3aHHBIC
paboThl pEKOMEH/TyETCs BBIIOIHATH B 3MMHEE BPEMSI.

[Ipn mnpoexkTHpoBaHMM HAchled Ha 0ONOTaXx BCEX THIIOB, COOPYXXaeMbIX CIIOCOOOM
THAPOMEXaHM3alluK, CJeIyeT paccMaTpuBaTh BapHaHTHl KOHCTPYKIMH HACBIIM C IUISDKHBIMH
OTKOCcaMH. BBICOTY IUISDKHOTO OTKOCZ B MECTE CONPSDKEHHS €ro C OTKOCOM HACBIH CIEAYET
NPUHUMATh PaBHOHM | M HaJl OCHOBAHUEM HACBIIIH.

8.11 Haceimu na Gosorax |ll Tuna riryOuHOM 10 4 M cieayeT NMpOeKTHPOBaTh, IpeTycMaTpuBast
WCTIONIb30BaHIE MHHEPAIBHOTO JHA 00JI0Ta B KaueCTBE OCHOBAHMS 3EMIITHOTO IIOJIOTHA, C YYETOM
MpeIBAPUTENLHOTO yrnalieHus: TophsHONH Kopku (pucyHok 8.5) unm 6e3 ynpaneHus. B mocnenHem
cily4yae TOJIIMHA HACBIIH C YYETOM €€ YacTH, PacliojoKEeHHOH HIKe YPOBHsI 00J10Ta, 10JDKHA OBITh HE
MeHee 3 M HaJl TOBEPXHOCTHIO TOP(SIHON KOPKH, IIPH 3TOM CIIEIYET BIOJIb MOJOMIBBI OTKOCA HACHINN
IpeayCcMaTpUBATh YCTPOICTBO MPOPE30B HA BCIO TOJIIMHY PACTHTEIHHOTO CIIOSL.

OcaJKy HaChIIM 32 CUET CKATUsl TOP(SIHON KOPKH MOKHO ONPEESTUTh [0 HOpMaM, MPUBEICHHBIM
B Tabnure 8.1.

KpyTH3Hy OTKOCOB HachIllell BbIIIE MOBEPXHOCTH 00J0Ta cleqyeT Ha3HadaTh I10 HOpMaM,
npuBeneHHbiM B Tabnuie 4.3 CHull 32-01-95 u Tabnuie 8.2 ¢ yuyeroM yria eCTeCTBEHHOTO OTKOCa
OJ1 BOJOM.

Tabiunma 8.2
Bun rpynra KpyTtusna oTkocoB HUxKeE
ypOBHsi 00J10Ta

IIecok Menkuil ¥ NbUIEBATHII 1:3
Ilecox rpaBenucTblii, KpymnHbII U cpegHel 1:1,75
KPYITHOCTH
KpymHoo6/mOMOUHBIE TPYHTHI (TaJCYHUKOBEIH, 1:1,5
TPaBUIHBIHN, MEOCHUCTHIHN, TPECBSHBIN)

Ilpumeuanue — Ilpu ruapoHamMbIBE HAChIIEd KPYTU3HA OTKOCOB
YCTaHaBIHMBAETCS IPOEKTOM.

8.12 Ipu npoekTupoBaHUM HACHIEH Ha 0OJIOTax ¢ cOXpaHEeHHeM Top(ha B OCHOBAaHMH MOTYT OBITh
NPUMEHEHBl KOHCTPYKTUBHO-TEXHOJOTMUECKUE MEPONPHATHS, HalpaBleHHbIE Ha oOecleyeHue
YCTOHYMBOCTH HACHINY, CTAOMIBHOCTH TPYHTOB OCHOBAHMS, CHIDKCHHE 3HAUCHHUS OOIIMX U YIPYIHX
0CaJlOK U T.J.

OCHOBHBIMHU U3 3THX MEPOTIPUSATHH SBIISIOTCS:

— YCTPOMCTBO O€pM HIIH YIIOJIO)KEHHBIX OTKOCOB,;
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— YCTPOWCTBO B OCHOBaHMHU BEPTUKAJIBHBIX TPYHTOBBIX CBail WM CBail M3 APYIMX MaTepUalioB, B
TOM 4HCIIe KOHCTPYKINH POCTBEPKOBOTO THIIA;

— YCTPOMCTBO HACTHJIOB IIOJ HACHIIBIO WJIM apMHUPOBAaHME CaMOH HACBHIIM, B TOM YHCIIE
TeOTEKCTHILHBIMU MaTepHaIaMHu;

— YCTPOMCTBO IPEHAXKHBIX IPOPE3EH WIH BEPTUKAIbHBIX JIPEH;

— yBeJHWYEHHE BBICOTHI HACBHIIM WU ITyOHHBI BEITOP(QOBBIBAHHUS;

— MEpONpHATHS ISl TPEJOTBPAIICHHS CION3aHUS HACBIIM IIPH HAKJIOHHOM JHE OoJsoTa
(BBIpaBHHUBAHME JAHA, yCTPOWCTBO YHOPHBIX KAMEHHBIX MIPU3M H JIp.);

— HCTIONb30BaHHE TEOTEKCTUIBHBIX MAaTEpUAJIOB, YKJIAIBIBAEMBIX HEMOCPEACTBEHHO Ha
MIOBEPXHOCTh 0O0JIOTa WJIM Ha BHIPABHUBAIOIIMK CIIOW TpyHTa (s HepepacrpeesieHus] Harpys3KH,
BBIPDABHUBAHUS OCAIKH W TPEAyNPEKACHHUS JIOKAIBHOTO MPOJABIMBAHUS HACBITHOTO TpPyHTa B
OCHOBaHHE).

8.13 IlpoekTupoBaHHE HAChHINEH M3 MECTHBIX IJIMHHUCTBIX TPYHTOB JOJDKHO BBIIIOJNHSTHCS B
COOTBETCTBUH C TPEOOBAaHUAMH II. 8.4 TIpH KPYTHU3HE OTKOCOB B HIDKHEW 9acTH HACHIITM HE Kpyde 1:2, ¢
YCTPOUCTBOM 3aLIUTHOTO CJIOA MoJ OayutacTHO# mpusmoit (cm. 1. 5.5). Ilpu pacuerax ycroiiumBocTH
HACBHIIIK CJEQyeT YYUTHIBATH CHW)KEHHE IPOYHOCTHBIX XapaKTEPUCTUK TPYHTOB, BBI3BIBAEMOE
0COOEHHOCTSIMH YCJIOBHH IPOU3BO/ICTBA 3eMJISIHBIX padoT.

8.14 Ha moporax BBICOKOH Ipy30HANPSDKEHHOCTH, BHICOKOCKOPOCTHBIX, a TAKKe MPH YCKOPEHHBIX
TEMIIaX CTPOUTEIBCTBA ISl CO3AaHMsI PABHOIIPOYHOTO 110 MPOTSHKEHUIO 3eMJISIHOTO TIOJIOTHA Ha 00JI0Te
I TMna m CMEXHBIX C HUM ydYacTKaX PEKOMEH/YeTCsl pacCMaTpUBaTh BapUaHTHl MPOSKTHPOBAHMS
HACBITICH BBICOTOW M0 2 M Ha OonoTax | Tmma riryOwHON 10 3 M C TMONHBEIM yAaldeHWEeM Topda B
OCHOBaHHH.

8.15 Ilpu mpoekTHpoBaHMH HackINel Ha 00JI0Tax ¢ OCTaBlICHHEM Topda B OCHOBAaHHHU 00s3aTellbHa:
MPOBEPKa HETPEBBIMICHUS JOMYCTUMOTO 3HAYEHUsS! YNPYTUX OCaJO0K I'PYHTOB OCHOBAaHHWS HACHINH, a
TaK)ke MHTEHCUBHOCTH 0CaioK [12].

Juist Takux 0OBEKTOB HEOOXOAMMO MpENyCMAaTpPUBATh HCIBITAHHE TOTOBOTO 3€MJISIHOTO ITOJIOTHA
npoOHBIMK Harpy3kamu (npuioxenue X).

9 HACBIIU B YCJIOBUAX MOATONJIEHUAM

91 Hacpmmu na ydaCTKax IMIOATOIUICHUA CJICAYCT MPOCKTUPOBATH C YYETOM IMOCTOAHHOI'O HJIN
MEPUOANIECKOT0 BO3/ICHCTBUS BOJHBIX Macc BOJIOTOKOB MJIM BOJIOEMOB, KOTOPOE MPOSIBISIETCS B BUJIE
0OBOJJHEHHS TPyHTa TeJa HachINel, pa3MbIBAIOIIETO BO3/ICHCTBYS, BBI3HIBAEMOI'O TEUYCHUEM BOIHOTO
MOTOKA WJIM BOJTHEHHEM, Pa3pyLICHUS U 3arPOMOKACHHSI OTKOCOB 3€MJISTHOTO TIOJIOTHA JHJIOM.

9.2 Ha mpmXMMHBIX y4acTKaxX TPAacchl, Iie pa3MelIeHHe 3eMIISTHOTO MOJO0THA OTPaHHYECHO C OJHOU
CTOPOHBI KpPYTbIMH (Kak TIpaBWIIO, CKaJbHBIMH) KOCOTOpPaMH, a C APYroil — BOJOTOKaMH (M
BOJIOEMaMH), B OOJNBIIMHCTBE CIy4acB HE HWMCEIOMMMH NPUOPEXHBIX Teppac II0 TEXHUKO-
OKOHOMHUYECKHM  COOOpPaKEHUSM, TPENNOYTUTEIBHO MPOSKTHPOBAHHE 3EMIISHOIO  IOJIOTHA
MPUCIIOHEHHBIMH HACBIMSIMH.

Ha mpmxuMHBIX y4acTKax CIIEIyeT NPOBEpPATh JOCTATOYHOCTH BO3BBIMICHUS OPOBKH 3EMIISTHOTO
MoJIoTHA (YCTAaHOBJICHHOW B COOTBETCTBHH C YKa3aHUAMH 1. 9.3) Ha yCIIOBHSX 3aTOPHBIX U 3a)KOPHBIX
SIBJICHUH.

9.3 BpoBka 3eMJITHOTO MOJOTHA HA MOJXO0JaX K BOJOMPOITYCKHBIM COOPYKEHHUSIM 4epe3 BOJOTOKH
B TIpefenax WX pasiuBa, MPU PACHOI0KEHUH >KEIE3HOMOPOXKHBIX JHHUHA BIOJIb BOJOTOKOB, O3€Ep,
MOpE#, BOJOXPAaHWIMIN, a TakXke OpOBKAa OrPAJAUTCIBHBIX M BOMOPA3CIbHBIX HaMO JOJIXKHBI
BO3BBIIIATHCS HAJl HAMBBICHIMM YPOBHEM BOJBI IIPU MPOINYCKE HAMOONBIIEro IaBOJKa C Y4YETOM
TIOZITIOpa, HaKaTa BOJIHBI HA OTKOC, BETPOBOI'O HaroHa, MPHUJIMBHBIX W JICOBBIX SIBICHUH HE MEHEE YeM
Ha 0,5 M, a OpoBKa HE3aTOIUTSIEMBIX PETYJIAINOHHBIX COOPYKEeHHH 1 OepM — He MeHee yeM Ha 0,25 M.

HauBpictmii pacueTHbIl ypoBeHb Boabl ciexyeT ompenenats mo CHull 2.01.14-83 ucxons w3
BEPOATHOCTHU IPCBLIILICHUSA:

— Ha CKOPOCTHBIX, 0COOOTpy30HAINPSDKEHHBIX JIMHKAX U JuHUIX [—II| kareropwmii odmieit cetn —
1:300 (0,33%);

— Ha nuHux [V kareropun o6mieit cetn — 1:100 (1 %);

— Ha moape3aHbIX myTsx [V kateropuun — 1:50 (2 %).

Ha nopbe3nHbIX MyTsX, TI€ 0 TEXHOJIOTMYECKUM IPUYMHAM HE JIOIYCKAeTCsl IEPEPBIB ABHKCHUS,
B 00OCHOBAHHBIX CITydasX BEPOSTHOCTH MPEBBIMICHHS HAUBBICIIETO PACYETHOTO YPOBHS BOJBI CIEAYET
npuHuMats paBHoit 1:100 (1 %).

[Moamop cienyer onpenensiTh C Yy4eTOM BO3MOXKHOTO pa3MbIBa pycia II0J] MOCTOM, HO He Oojee
ueM Ha 50 % MmoJIHOro pa3MbIBa.

BricoTy BeTpoBOTO HaroHa M BRICOTY HaKaTa BOJH ciexyeT onpeaensats mo CHull 2.06.04-82* ms



o0ecrieueHHOCTeH yKa3aHHbBIX BBIIIE PACYETHBIX YPOBHEH BO/IbI.

JIyist MaJIbIX MOCTOB M TPYO pacxo| AOIyCKaeTCsl OIPEIENATh C YIETOM aKKyMYJISILIMU BOJIBI ITEpest
COOPYXCHHEM.

9.4 Otkochl M TOAOIIBBI Hackllied W OepM Ha MOIXOJaX K MOCTaM M TpyOaM, OTKOCHI
PETYIALUOHHBIX COOPY)KEHHH U KOHYCOB MOCTOB B IIPEENIax MOATOIUICHNS JOJDKHBI OBITh YKPETICHBI
OT BO3JICHCTBHS JIbJA, BOJHBI M TEUCHHNS BOBI.

I'paHuUIIBI OTAENBHBIX YaCTEH KPEIUIEHHUS U MX THII (MOILIHOCTB) CIEAYET PacCUUTHIBATE II0 3MIOPaM
BoJHOBBIX Harpy3ok (CHull 2.06.04-82*) ucxoms u3 00ECIIEUEHHOCTH pacueTHOro mrTopma. [Ipu
pacderax MOIIHOCTH KpEIIEHUs HAa BOJHOBBIE BO3AEHCTBUSI 00ECHEYEHHOCTh PAaCUETHOH BBICOTHI
BOJIHBI ITpUHUMAeETCs 5 % B cHCTeMe pacyeTHOro mropma obecrieaeHHOCTH 4 % (1 pa3 B 25 ner).

Bepx kpemieHust JOBOIUTCS 10 OPOBKH OTKOCA, €CIIH €€ OTMETKA ONpPEeICHa U3 THAPOIOTNIECKUX
YCIIOBUII BOJIOTOKA MO 1. 9.3 MM 10 TOW ke OTMETKM Ha OTKOce NpH Oosiee BBHICOKOW Hachinu. B
KOHCTPYKIUSIX KpEIUICHUSI CIEAYeT IpelyCcMaTpuBaTh MEpbl, MCKIIOYAMOUINE 3aTeKaHWe BOJBI I10J
KpETUIEHHE C BHIIIEPacIOI0KEHHOH YacTH OTKOCA.

Tur 1 MOLTHOCTB KPEIUICHUS ONPEAEIIAIOT 110 YCIOBUSIM, COOTBETCTBYIOLIMM PAaCUETHBIM PacxoiaM
BOJIbl. BeposiTHOCTM MpEBBINIEHUS] PacXolOB M COOTBETCTBYIOIIMX MM YPOBHEW BOJIBI Ha IIHKE
MaBOJKOB, NPHU KOTOPBIX NEHCTBYIOT yKa3aHHBIE (DAKTOPHI, CIEAyeT NPUHUMAaTh B 3aBUCUMOCTH OT
KaTeropHi T0por:

Ha sumHUAX |l m OGomee BBICOKMX Kareropuid W Ha BCeX IHHHUAX, HE IOIMYCKAOUNX IO
TEXHOJIOTUYECKUM MpUYHHAM TiepepsiBa armxerns, —1:100 (1 %);

Ha muHusx [V xateropuu 1:50 (2 %).

[Ipumep pacdeTa BOTHOBOTO BO3IEHCTBHSA, BHIIIOJHEHHEIN B COOTBETCTBIH ¢ TpeboBaHussMu CHull
2.06.04-82*, BCH 206-87, HUMII-72 npuseneH B npunoxenun I1.

Jist 3amuThl  TMOATOIUISIEMBIX HACBIIEW OT pa3MbIBOB MOTYT TIPHUMEHSTHCS KOHCTPYKLUH
MACCUBHOTO M aKTUBHOT'O THIA (TUISHKHBIE OTKOCHI, OEpMBI, 1aMOBbI).

B cooTrBeTcTBMM € YCIOBHSIMHM 3KCIUTyaTalMd W ACHCTBYIOIIMMH HAarpy3kaMH Ha3HAdaloTCs
CIOCOOBI 3aIIUTHI IIOATOIUIAEMBIX OTKOCOB HACHINE B COOTBETCTBUH C PEKOMEHIAUSIMH HACTOSIIETO
JIOKYMEHTa U aJib00Ma TUIIOBBIX KOHCTPYKIHH [22].

9.5 JIns 3ammuThl OTKOCOB OT Pa3MbIBAIOLIETO BO3JCHCTBUS NPH pacyeTHONW CKOPOCTH TEUCHHMS
BOJOTOKa 10 4—5 wM/c  Hambomee  1memecooOpa3sHO — WCIIONB30BATh  Pa3pBIXJIICHHBIE
c1a00BBIBETPHUBAIOIINECS CKaJbHbIE IPYHTHI OCOOEHHO B TOPHBIX paifoHax. [Ipu oTCyTCTBMM Takoro
Marepuania, a TakKe IPU CKOPOCTH TEYEeHHUs CBbIlle 4—5 M/C cielyeT NpOeKTHPOBaTh B KauecTBE
3aIINTHl HH)KEHEPHBIE KOHCTPYKIMK (COOpHBIE M1 MOHOJIMTHBIE JKeJIe300€TOHHBIE TUINTHBIE TIOKPBITHS,
JKECTKHE W THOKNE TIOKPBITHS, 3alIUTHBIC ¥ TIOATIOPHO-OCEAAIONINE CTEHBI, COOpPHBIC KEIe300€TOHHBIE
PpsKU, OEperoBbIe OrpaXKAeHHs U Jp.).

Jlist CHWKEHUSI Pa3MBIBAIOIETO BO3JCHCTBHSA IOTOKA HAa 3EMIJIIHOE IIOJIOTHO NPH BBICOKOM
CKOPOCTH TEYEHHs IpPEeIyCMaTpHBAIOT YCTPOMCTBO TONEPEUYHBIX COOpyXeHui (OyH, Immop,
Hoy3anpya u 1p.). Llenecoo6pasHOCTs MPUMEHEHHS UX W MOPSIOK pa3MELIeHUsI Ha 00BEKTE, a TaKkkKe
HEOOXOAMMOCTh CPE3KH IMPOTHBOIOJIOKHOTO Oepera pPeKOMEHIYeTCsl MPOBEPSTh MOJEIUPOBAHHEM
PEYHOTO MOTOKA.

B mpenenax Mexay HMONEPEYHBIMH COOPYKCHHSIMH JUIS YKPEIUICHHS OTKOCOB HACHINU CIEAYET
MPUMEHATH CIIOCOOBI 3aIINTHI, YUUTHIBAIOIINE CHIPKCHNE CKOPOCTH TEUCHNUS B ITHX 30HAX.

9.6 3amuTHBIE KOHCTPYKIMH W3 Pa3phIXJCHHBIX CKAJIbHBIX CJIA0OBBIBETPHBAIOIINXCS TI'PYHTOB
(HecOopTUPOBaHHOH TOPHOM Macchl) MOTYT OBITH 3alPOCKTUPOBAHBI B BHJE 3allUTHBIX OepM M
YIIUPEHHBIX 3aMIUTHBIX IPH3M.

OCHOBHBIM THIIOM YKpEIUICHHSI SBJSIETCS KOHCTPYKLHMS B BHJE 3alIMTHOW mnpu3Mbl (Oepm)
(pucyHnok 9.1), koTOpast OTChINAeTCsl U3 HECOPTUPOBAHHOM TOPHOM Macchl, coaeprkaliiei He MeHee 50
% kamHe# pacdyerHoro auamerpa Ox. ToNMIMHY 3aIMTHOTO CJIOSI CICAYET IMPUHUMATH HE MEHEE TPeX
pacyeTHbIX JWaMEeTpOB, NPH LIMPHHE NpPU3MBI 1MOBepXy He MeHee 1 M. [Ipy HEBO3MOXHOCTH MO
MECTHBIM YCJIOBHMSIM OJHOBPEMEHHOH OTCHIIKH S/Ipa HACBIIM W 3alIMTHOM NPU3MBI LIMPHHY €e
MOBEPXY cIeqyeT Ha3Ha4aTh HE MeHee 3 M.

Omnpenenenue di, MPUBEICHHOTO K THAMETPY IIapa, MPOU3BOAUTCS B 3aBHCHMOCTH OT CKOPOCTH
TEYEHHUS BOJOTOKA M KPYTHU3HBI OTKOca (mpmioxernne 3). [Ipu 3ToM omHOBpEeMEHHO 0OOCHOBBIBACTCS
3aJI0)KEHHE HAapYXHOTO OTKOCA 3allUTHOM NpHU3Mbl M, HAa OCHOBAaHMM TEXHUKO-?KOHOMHUYECKHX
pacueTos.

Ha BOrHyTBIX ydacTKax pycina peKH, B CEBEpHBIX paioHaxX, IJe OTKOCHl HAcChIId MOTYT
MOIBEPTaThCsl MHTEHCHBHOMY BO3AEHCTBHUIO JIEZI0X0/1a, CIEAYeT MPEeLyCMaTpUBaTh 3alUTHYIO IPU3MY
IIMPUHOH MOBEpXy HE MeHee 3 M C BHEITHUM OTKOCOM He Kpyue 1:2.
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a1 6 — COOTBETCTBEHHO MMPU HEPA3MBIBAEMBIX M PA3MbIBAEMbBIX TPYHTAX OCHOBaHHMs; 1 — HECOPTUPOBAHHAS FOPHAS Macca, COJepIKaIlas KaMeHb PACYeTHON KPYMHOCTH Uy, B
konuuectBe > 50 %; M, — 3ay10’KeHUE HAPYKHOTO OTKOCA 3ALIUTHON TPU3MBI
Pucynox 9.1 — KoHCTpyKIMs YKPEIIEHUsI OTOIJIEHHOTO OTKOCA HACKIITH HECOPTUPOBAHHOM TOPHON MACCO# B BUJIE 3AIUTHON MPHU3MbI



1 — KOHTYp 3aIMIIAeMOr0 0TKOCa; 2 — HECOPTUPOBAHHAs TOpHas Macca, comepikanias dy > 25 %; hyax — HanbombLIas BEICOTA YCTYIIA IPU Pa3MbIBE
Pucynok 9.2 — KoHcTpyKuust yKpeIuIeHHs TIOATOIUIEHHOTO 0TKOCA HACHIITM HECOPTHPOBAHHOW TOPHOI Maccoi, OTCHINAaeMOii 0] yIIIOM €CTECTBEHHOTO OTKOCA B BHJIE
YIIMPEHHOM 3aIUTHON MPU3MBbI



HpI/l Pa3MbIBACMBIX I'PYHTAX OCHOBAaHHUSA CJICAYCT Yy MOJAOUIBLI HACBIIIU NpEeAyCMaTpUBaTh YIIOPHYIO
npusMmy—pucbepmy (pucyHok 9.1, 6), TpeOOBaHUS K KPYITHOCTH KaMHsI B KOTOPOH Takue e, Kak u
JUISL KaMHS 3al[UTHON MPHU3MBI Ha OTKOCE (TIPHIIOKEHHE 3).

KoncTpyKuns ynopHO#H NpU3Mbl ONIPENEIsIETCs 10 PacyeTy.

9.7 YmmpeHHble 3alIUTHBIE TPU3MBI PEKOMEHIYIOTCS JUISl 3alIUTHl OTKOCOB OT ITaBOJKOBBIX BOJ U
nenoxona Ha goporax |l u IV kareropmii mpu pacueTHOH CKOpOCTH TedeHHs 10 4 M/C U BBICOTE
Haceimel He cBbime 10 M (pucyHOK 9.2). OTa KOHCTPYKIHS CO3IAETCS ITyTEeM IEPECHIIKH IO YTIOM
€CTECTBEHHOTO OTKOCa HECOPTHPOBAHHOW TOPHOW MacChl, coJepKalleil OOJIOMKHM pacyeTHOIro
nuameTpa He MeHee 25 %.

Ora KOHCTPYKIHMS paccydTaHa Ha IOCieylollee 4YacTHYHOe ee Iepe)OpMHpOBaHKE II0J
BO3/IeliCTBHEM ITaBOJKOBBIX BOJ M JIEA0X0Ja ¢ 00pa3oBaHMEM Ha OTKOCE CaMOOTMOCTKH M3 KPYITHOTO
kamHs. LlenecooOpa3HOCTh YCTPONCTBA TaKOW KOHCTPYKIMHU ONPENENseTCs TEXHUKO-9KOHOMUYECKHM
pacderom.

Omnpezienenre pa3MepoB YITUPEHHOM 3aUTHON PU3MBI Al BO3MOKHO 10 puItoxkeHuto 1.

9.8 T'ubkue xere300eTOHHBIE OKPBITHS Pa3IMYHOM TONMMHBL OT 5 10 15 cM menecooOpasHbl pu
OKHJTaeMBIX HEPaBHOMEPHBIX OCaJKax OTKOCOB HAachlle M WX 3aJokeHMH He Kpyde 1:2. Onnm
pacroaraioTcsi B FpaHMIaX OT PacdeTHBIX OTMETOK BepXa KPEIUICHUS 10 MEKEHHOTO ypoBHs. B 30He
MEXEHHOTO TOPH30HTa HEOOXOIMMO CO3JaHUE YNOpa B BUJE KAMEHHOW INPHU3MBI, YCTOWYHMBOW Ha
BO3/ieiicTBHE TMOTOKa W JbAa. [IOKpHITHS B TOABOMHOM YacTH OEPEeroBOro CKIOHA TNPHUMEHSIOT
TOJIIIUHOM 5 CM Ha TOJII0KKE U3 TEOTEKCTHIIA [2].

99 BaHII/ITHI)Ie CTCHBI CJICAYCT MNPUMCHATL g YKPCIUICHUA 3E€MIIIHOIO II0JIOTHA IIpU
pacrojoXeHUH €ro Ha CTECHEHHBIX Yy4YacTKaX pyclia TpH BBICOKMX CKOPOCTAX TedeHus. Mx
MPOEKTUPYIOT C (yHIAMEHTOM, 3ariayOJisieMbIM Ha BENIWYMHY, HE MEHBINYI0 PAaCUYETHOW TIyOMHBI
pa3MbIBa.

[MoamopHo-ocenarone CTeHbl SBIAIOTCS  OecyHIaMEHTHOW pPa3HOBUAHOCTBIO IPOAOJIBHBIX
OeperoyKpenuTeabHbIX COOpyXeHUH. OHU COCTOST W3 OJEBAIONIMX CTEH M OCEHAIOIINX MacCHBOB
(pucynok 9.3). OCHOBHBIM NPEHMYIIECTBOM 3TOW KOHCTPYKIHMH IO CPaBHEHHIO C 3allUTHBIMU
CTEHAMH SIBIIIETCS OTCYTCTBHE (D)YHAAMEHTA, YTO PE3KO CHIDKAECT UX CTOMMOCTH U TPYAOEMKOCTh padoT
0 COOpYy>KeHHro [5].

9.10 B ceBepHbIX paifoHax Ha peKax C MHTCHCHUBHBIM JIEZOXOJIOM PEKOMEHIYETCS HpPOBEPSThH
Oepero3amuTHBIE COOPYKEHUS Ha YCTOMYMBOCTE MO BIMSHUEM JIEIOBOTO Bo3aewcTBus [6, 21, 33].

2
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1 — cbopHas ozxeBaroIas CTeHa U3 OJOKOB; 2 — HACKIIb (MM 3alHIIAeMbIi Oeper);
3 — mpoTHBOBeEC (HapallleHHbIH Y4aCTOK OCEJAroIIero MaccBa); 4 — MPOKJIaaKa U3 Tous; 5 —
COOPHO-MOHOJIMTHBIN OCETAIOIII MACCHB
Pucynok 9.3 — KoHcTpyKius cOOpHOH IMOAIIOPHOOCEIAIONICH CTCHBI

9.11 Jlnst ykperuieHHs cilexyeT Ha3HauyaThb KOHCTPYKLUH, IPUBEICHHbIE B albOOME THITOBBIX
KOHCTpYyKuui [28]: xaMeHHbIe HAOPOCKHM Pa3IMYHBIX MOAW(UKanuii; OETOHHBIE TUINTHI (IPU BHICOTE
BoytH 110 0,7 M U c1aboM JieI0X0/ie); KeIe300€TOHHBIE pa3pe3HbIe IUIUTHI (TIPH BBICOTE BOJH a0 1,0—
1,5 m); xene300€TOHHBIE IUIUTHI, OMOHOJHUYNBAEMBIE TI0 KOHTYPY M MOHOJUTHBIE KeJIe300€TOHHBIE
IATHI (TIPU BOJIHAX BBICOTOM 70 3 M); *Kesie300eTOHHBIC THOKUE TOKPBITH (IIpH BOJNHAX 110 1,5 M);
Oepero3alinTHEIE CTEHBI U JIp. YKpeIUIsieMble IUIUTaMU OTKOCHI HACBINIeH OJKHBI ObITh He Kpyue 1:2.



Ocoboe BHHMAaHHE MPH 3alIMTE OT BOJHOOOS yIENSETCS MOATOTOBKE MOJ IUIMTHI —- OOpaTHOMY
(WIpTpy, BHIIONHSAEMOMY TIO pacuery. Jlis ycrpoiictBa o0paTHOTO (WIBTpa MPUMEHSIIOTCS
e0CHUCTO-TPAaBUITHO-TIeCYaHbIe TPYHTHI, a TAKXKE T€OTEKCTIIbHBIE MaTepHalsl (Iprtokerue K).

B KkadecTBe 3amIMTHBIX KOHCTPYKIMA OT BOJHOBOTO BO3ICHCTBHSA CIEOyeT paccMaTpUBaTh
TUISDKHBIE OTKOCHI, BOJIHOJIOMBI, BOJIHOOTOOMHBIE CTCHBI, OYHBI U 1Ip.

9.12 Tlpm mnpuMeHEHWH Ha TMONTOIUIIEMBIX OOBEKTaX OCTOHHBIX H JKeJIe300€TOHHBIX
YKPETUTENFHBIX KOHCTPYKIMA B HEOOXOOMMBIX CIy4asx CIIEAyeT NpeayCMaTpPHUBaTh 3alIUTy HX OT
HCTHPAIOIIET0 BO3ACHCTBHS IPAaBUIHO-TAICYHUKOBBIM MaTEPHAIOM.

9.13 Mpm wHanmuuu OONBIIMX HEWCIIONB3YEMbIX TEPPUTOPUNA W MIMPOKAX BO3MOKHOCTEH
MPUMEHEHHs THUAPOMEXAHM3AlMN BBIIICYKAa3aHHBIC 3aIlUTHBIE KOHCTPYKIMH B OOOCHOBAHHBIX
TEXHUKO-IKOHOMHUYECKUMH PacUeTaMHM CJIydasXx MOTYT ObITh 3aMEHEHBI IUIHKHBIMUA OTKOCAMH.

KpyTu3Hy IISHKHBIX OTKOCOB CJIETyeT YCTAaHABIIUBATH MO Pacyery.

B pacuerax cienayeT yYHTHIBaTH KPAaTKOBPEMEHHOCTh W MEPHOANYHOCTH MTOATOIDICHUS OTKOCOB H
peansHBIE YCIOBHS 00pa30BaHMs BOJHBI HAa TIOKWME, a TaKkKe BO3JEHCTBHE MPOJOIBHOTO TEUSHHS MPH
MaBOJIKE.

9.14 CHmxeHHe BO3ICUCTBHS BETPOBOI BOJHBI HA OTKOC OKAa3bIBACT MPOM3pACTAIONIas Ha MoWMe
JpeBecHasl PacTUTENFHOCTh. BIHSHME pacTHUTENBHOCTH KaK OOUH W3 DIEMEHTOB YKPEIIICHUS
MOJTOILUIIEMBIX OTKOCOB CJICIyeT YIMTHIBATh, €CIIM €€ BBICOTA MPEBBINIACT PACUCTHYIO TJIYOHHY BOJIBI
6ostee yem Ha 0,7 BBICOTHI BOJIHBI B COOTBETCTBHU ¢ pekoMmeHaarmsmu BCH 206-87.

10 BBIEMKH

BbleMku npu 6,1aronpUsITHBIX HHKEHEPHO-TE0JIOTMYECKUX YCI0BHAX

10.1 KoHCTpyKIHMIO BHIEMOK CIIeyeT Ha3HayaTh B 3aBUCUMOCTH OT WX TJIyOWHBI, BUJa U CBOWCTB
TPyHTa, KIMMaTHYECKUX YCJIOBHH paiioHa CTPOUTEIHCTBA, C YYETOM CIOCOOOB MPOM3BOJICTBA PadoOT.
[Ipn mpoeKTHPOBaHUH BHIEMOK CIIEYET YUUTHIBATH IIOTPEOHOCTH IPYHTOB ISl COOPYIKEHHSI CMEXHBIX
HAchINel ¥ MpPH HEJOCTATOYHOCTH I'PYHTOB — PACCMATPUBATh BAPHAHTHI PACIIMPEHUS BBIEMOK ITOJ
Kapbephbl.

JIJist THTIOBBIX PELICHUI OYepTaHUs BHIEMOK CIIEAyeT IPHHUMATh, PYKOBOJACTBYSCH MONEPEUHBIMU
npoduiIsMu, Moka3zaHHBIMU Ha pucyHKax 10.1—10.8, KpyTH3HY OTKOCOB — Ha3HaudaTh no Tadnune 4.4
CHulI 32-01-95.

Jlyist ycuneHusl KOHCTPYKIMU 3eMJISIHOTO TIOJIOTHA B BhIEMKaX M Ha HYJIEBBIX MECTaxX CIEAYeT MpH
DIMHUCTBIX TpyHTax ¢ BiaxHocThio W > 0,23 mpemycMmarpuBaTh YCTPOWCTBO 3alIUTHOTO CJIOS B
COOTBETCTBHUHM C yKa3zaHusMH M. 5.5—5.8.

10.2 B paiioHax ¢ 3aCylUIMBBIM KIMMAaTOM, IJie IPOUCXOIHUT MOJHOE BIUTHIBAHHE aTMOCHEPHBIX
0CaJIKOB BO BCSIKOE BPEMsI T0J1a, BEIEMKH B APCHUPYIONIUX TPYHTaX U OapXaHHBIX MECKaxX JIOMyCKaeTcs
NpoeKTUpoBaTh 0e3 kroBeToB (pucyHok 10.3). Ha pasgenpHBIX ITyHKTaX Ha CHIBHO3aHOCHUMBIX
yd4acTKaX B MAaJONOABMKHBIX M TIOABI)KHBIX IIECKaxX BBIEMKH CIEIyeT NPOEKTHPOBaTh C KIOBET-
TpaHIICSIMH y TOOUIBEI OTKOCOB MUPHHOHN 4 M, TIyOuHo# 10 0,6 M (pucyHok 10.4).

10.3 TIpu mpoeKTHpOBaHMH BHIEMOK TIIyOMHOHM Oojiee 2 M B TIIMHHUCTBIX TPYHTaX, B MEJIKUX U
MBUIEBATHIX IIECKaX W B JICTKOBBIBETPHBAIOIIMXCS CKAIBHBIX TPYHTax CIEAYET IpEeayCcMaTpUBaTh
3aKIOBETHBIE MOJKM MmHupuHOH 1—2 M (pucynok 10.5); mpu rinyOmHe BBIEMOK Oonee 6 M B
JIETKOBBIBETPUBAIOIINXCSI CKAJBbHBIX TPYyHTaX CIIEAyeT IperycMaTpuBaTh KIOBET-TPAHLIEH IIUPUHOM
noHusy 4 M, rryouHoit 0,6 M.

Jlnist BBIEMOK B paiioHax M30BITOYHOTO yBIAKHEHUS ITPH YKa3aHHBIX TPYHTAX, a TAKXKE B BBICMKAX C
KPYTBIMH OTKOCaMH B CYyXHX JiecCaX 3aKIOBETHBIE TIOJIKU CJIEyeT MPeyCMaTPUBaTh IIPH BCEX BBICOTaX
OTKOCOB.

10.4 Tlpu npPOEKTHPOBAHMH BHIEMOK B CHJIBHOHAOYXalOMUX TPYHTAaxX, JKUPHBIX IJIMHAX, B
TJIMHUACTBIX TPYHTAX, XapaKTEPU3yEeMbIX BIAKHOCTBIO Ha rpanuie Tekydectd Wi > 0,4, B BBIBETpPEIBIX
CJIIOJISIHBIX U CIIIOJIMCTHIX CJIaHI[AX, & TAK)KE B BHIBETPEJIBIX M PA3MOKAEMBIX TAJIbKOBBIX, XJIOPUTOBBIX U
TJIMHACTBIX CJIAHIAX HEoOXOIMMO pa3pabaThiBaTh WHIMBHIYAJIbHBIC PELICHUS I10 3alUTE OTKOCOB H
3aMEHE YKa3aHHbIX TPYHTOB 10l OCHOBHOM IUIOIIAIKOM.

IIpu oTOM pemaromee 3HaUYeHHE JUIA OOECHECUCHMS YCTOMYMBOCTH KOHCTPYKIMH HMEET
cBOEBpeMeHHoe (0e3 3aJep>KK1) BBIIOJIHEHUE YKPETUTEIbHBIX PadoT.
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Pucynok 10.1 — Tlonepednsiii mpoQruTh BEIEMKH TITyOHHOMH (BBICOTOHM BEPXOBOT'0 0TKOCA) A0 12 M B KpyITHOOOJIOMOYHBIX, KPYITHOOOJIOMOYHBIX C TIECYAHBIM 3aIIOJIHUTEIIEM H
MECYaHBIX IPECHUPYIOLIUX IPYHTAX
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a — B IJIMHHCTHIX TPYHTAaX TBEPABIX U MOITYTBEPABIX, Xapakrepu3yeMbix Wi <. 0,23, ¥ B KpyITHOOOJIOMOYHBIX IPYHTaX C TIIMHUCTBIM 3aMOJIHATENEM; 6—TO K€, IIPH TIIMHUCTBIX
rpyHTax, xapakrepusyembix W > 0,23; hy — ToJIMHa 3aIUTHOTO CIIOS

Pucynox 10.2 — Tlonepednsiii IpoQwiTs BEIEMKH TITyOHHOH (BBICOTOM BEPXOBOTO OTKOCA) A0 12 M
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Pucynox 10.3 — HOHCpe‘IHLIfI HpO(bI/IJ'IL BBICMKH B paﬁOHax C 3aCYIUIMBBIM KJIIMMATOM B JPCHUPYIOLIUX I'PYHTAX, B MAJIOMOABUIKHBIX U HCIOABUIKHBIX IMTECKAX
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Pucynox 10.4 — Ionepeunslii mpoduiib BHIEMKH B MECKaX Ha CUJIBHO3aHOCUMBIX YUACTKaX C KIOBET-TPAHIICSIMU



Pucynok 10.5 — TlonepedHslii podTs BEIEMKH TIYOHHOM 0 12 M B MEJIKHX U MBUICBATHIX MECKaX, B TTHHUCTHIX rpyHTaX ¢ W < 0,23 U B TIETKOBBIBETPHUBAIOIITIXCS CKATBHBIX
Ilpumeuanue — 1lluprHa 3aKI0BETHOW NOJKU MPH BBICOTE O0TKOCca OT 2 A0 6 M —1 M, IpH BEICOTE OTKOCA OT 6 10 12M — 2M

MNpoekTHas Gposka

Ty
A
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h; — TomuHEa c0s 3aMEeHBI TTMHUCTOTO TPYHTa IPSHUPYIOIIUM
Pucynox 10.6— Tlonepeunsiii mpo(HIIb BEIEMKH TITyOHHOM (BBICOTOM BEPXOBOTO OTKOCA) 10 12 M B MIIMHHCTBIX TYyroIIacTHIHEIX TpyHTax (0,25 < I < 0,50)
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a — C KeNe300eTOHHBIM JIOTKOM; 0 — ¢ JIOTKOM U JJPEHAKEM MEJIKOT0 3aJI0KeHUsI; N3 — TOJNIINHA CJI0sI 3aMEHbI IIIMHICTOTO TPYHTA APSHUPYIOMMM; 1 — BOJOOTBOAHbIH JIOTOK;
2 — JIpeHax MEJIKOTO 3aJI0KeHUS
Pucynox 10.7 — Ionepeunslit mpoduiis BEIEMKH TITyOWHOH (BRICOTON BEPXOBOTO OTKOCA) 10 12 M B TIIMHUCTHIX TYTOIUIACTHYHBIX TPYHTAX C BPE3HOM MOTYIITKOH



Pucynok 10.8 — Ilonepeunsiii npouib BEIEMKH TITyOMHOI (BBICOTOM BEPXOBOT0 0TKOCa) 10 12 M B CyXMX Jieccax 3acylUIMBBIX PailOHOB



BrleMKH B IIIHHHCTBIX TPYHTAX NMOBBIIIEHHOW BJIAKHOCTH U NepeyBJIaKHEHHBIX

10.5 KpyrtnzHa OTKOCOB BBIEMOK B TIJIMHHUCTBIX TPYHTax MOBBIIICHHOH  BI&XHOCTH
(ryromnactuunbix 0,25 < I < 0,5) naznauaercss no tabnuue 4.4 CHull 32-01-95. Konctpykims
BBIEMOK, TIPOPE3AOIINX MACCUBBI MIEPEYBIAKHEHHBIX TJIMHUCTHIX TPYHTOB (MATKomuactuyHeix 1 >0,5),
olpeessieTcsl MO0 WHAMBUAYaJbHOMY NPOEKTY C TPOBEPKOH pacueToM oOmeld W MecTHOU
YCTOWYUBOCTH.

10.6 Ilpum 3ameHe TpyHTa B OCHOBHOH IUIOLIaJKE HAa HYJEBBIX MECTaXx U B BBIEMKaXx,
pa3pabaThIBa€MBIX B TNIMHHUCTHIX TPYHTax ITOBBIMIEHHON BIAXKHOCTH W IEPEYBIAXHEHHBIX, TOJIINHA
3a[IUTHOTO CJIOA, YCTPaWBaeMoOro W3 JPCHHUPYIOIIUMX TPYHTOB TIOA OalIacTHOM NPHU3MOIA,
YCTaHABJIMBAETCS PacueToOM 110 pEeKOMEHIAIMAM METOAMYECKNX YKka3aHui [9—11] u npunoxenns B.

10.7 3ameHa IrIMHHUCTHIX TPYHTOB Ha OCHOBHOM IUIONIAJIKE B BHIEMKE APEHUPYIOIIMMHU MOXET OBITh
OCYIIIECTBIIEHA HE TOJBKO ITyTEM YCTPOMCTBA HAKJIAaJHBIX, HO W BPE3HBIX KOHCTPYKLHUH 3aIIUTHOTO
cinos (pucynku 10.6, 10.7).

[Tpu Bpe3HO# KOHCTPYKLUH 3aIUTHOTO cjosi (pucyHok 10.7) B kauecTBe BOJIOOTBO/IA MOTYT OBITH
UCIIONIb30BaHbI: JKeJIe300€TOHHBIE JIOTKHU, JBYXbIPYCHBIE JOTKH, JIOTKH B KOMOMHAIMN C JIpeHaKaMy
HETITYOOKOTO (WX TITyOOKOTO) 3aJI0KCHUS.

BrbleMKH B cKaJIbHBIX TPYHTaX

10.8 TIpoexTHpoBaHHE OTKOCOB CKAJIBHBIX BBIEMOK (TIOJYBBIEMOK) JOJDKHO OCHOBBIBAThCS Ha
OLIEHKE X OOIIel 1 MECTHOH YCTOHYMBOCTH B COOTBETCTBHH C PACYETHBIMH CXEMaMH, OTPaKAIOIIMHU
crenuduKy paccMaTpHUBaeMOro OOBEKTa, YUMTHIBAIONIMMH HajlW4yHe W HalpaBJeHHE IOBEPXHOCTEH
OCabNeHnsl — TPEUMH — M0 OTHOMIIEHHIO K OTKOCY, XapakTep 3aIllOJHEHMS TPEIIUH, MPOYHOCTh
I'PYHTOB, UX OJIOYHOCTh U HHTECHCHBHOCTh BBHIBETPUBAHHMS BO BpEMEHH (IPUIIOKEHHUE A).

bnaronpusTHO OpPHEHTHPOBAaHHBIMH II0 OTHOIIEHHIO K OTKOCY SIBJISIIOTCS ITOBEPXHOCTH
OCa0NIeHNs, PaCIOJIOKEHHBIE TOPH30HTAIBHO, 3alpPOKHMHYTHIE, CEKyIIHe OTKOC  BKpECT,
BEPTHUKAJIbHBIE.

10.9 Ilpu HammMuuM MaTepHajoB HWHXCHEPHO-TEOJOIMYECKOro 0O0CiIeNoBaHus (BKIIOYAIOIINX
JarpaMMBbl TPEIIMHOBATOCTH, XapaKTEPUCTUKU OJIOYHOCTH M IIPOYHOCTH MacCHBa) OTKOCHI BBIEMOK B
CKaJbHBIX CIa0OBBIBETPUBAIOMINXCS MACCHBHBIX TpyHTax (TpWiIokeHHEe A) C OIaronpusTHBIM
pacrojoKeHHeM MOBEPXHOCTEH OCJIAOJICHUs, BbIJCPKAaHHBIM MO JJIMHE MPOSKTHPYEMOro OTKOCa, W
6so4yHOCTBIO OOMNIee 0,5 M, MOMyCKaeTcsi MPOSKTHPOBATh C MCIOJIb30BAHUEM TPYIIIOBBIX HONEPEYHBIX
npodueit (pucynok 10.9).

OTKOCHI BBIEMOK B CKaJBbHBIX CITA00BBIBETPUBAOIINXCS TPEIIMHOBATHIX TPYHTAX IIPH aHATOTUIHOM
OJIAarONPHUATHOM PACIONIOKECHUH TOBEPXHOCTEH ocmabmenuss u  OmounHoct 0,3—0,5 M MOXHO
MPOEKTUPOBATH 10 TPYIIIOBBIM MONEPEYHBIM MPOGUIISIM ITpU UX 3aj0keHnu 1:0,5 10 BBICOTHI 15M.

10.10 ITpopesHble BEIEMKH B CIIa00BBIBETPHUBAIOIINXCS CKAJIBHBIX TPYHTaX CIEAYET MPOCKTHPOBATh
MPUMEHUTENBHO K TTONePeYHbIM NpoduIIsimM, MpUBeIeHHBIM Ha pucyHke 10.9.

Paccrosinue oT ocu KpaifHero myTH IO TOJOLIBHI OTKOCA BBIEMKH B CIa0OBBIBETPHBAIOIINXCS
CKJIBHBIX TPYHTaxX (IIpM OTCYTCTBMH IaJCHUs IUIACTOB MaccMBa B CTOPOHY IYTH), a TaKXe [0
MOZTIOPHOH CTEHBI CIIEAyET MPUHUMATh HE MEHEE 5 M, IIpelyCMaTpruBasi yCTPOHCTBO HUII U KaMep.

Humwu cnemgyet npoexktupoBaTh uepes 50 M ¢ K101 CTOPOHBI MTyTH B IIAXMaTHOM MOPSIIKE; Yyepes
300 M ¢ Ka/I0i CTOPOHBI IyTH B3aMEH HUII HAJUIC)KUT MPOEKTUPOBATH KaMephl s pa3MeEIleHUs
MYTEeBOTO MHCTPYMEHTa M 000pyHoBaHHMs, IIyOMHOM He MeHee 3 M. ['nmyOwHa HuII Ha3Ha4yaeTcs B
3aBHCHMOCTH OT CKOPOCTH IBIDKEHHS TOE37I0B: NMPHU CKOpocTH moe3na mo 140 km/a — 1M, pu V =
141—160 xkm/u —2m, ipu V = 161—200 km/a — 3 m [31].

Jlnst oTBOA BOZBI U3 BBIEMOK HEOOXOJIMMO IMpPEAyCMaTpUBATh 1O 00EMM CTOpPOHAM OalIacTHOM
MPU3MBI YKIaKy OOp/fopa U3 MECTHOTO KaMHs M OETOHHBIX OJIOKOB MJIM K€ YCTPOHCTBO KIOBETOB U
3aKIOBETHBIX TTOJIOK.

10.11 Tlpu HeBBIAECPKAHHOCTH 3aJieTaHUs] CKaJbHBIX CJIa0OBBIBETPUBAIOIIMXCS TPYHTOB, HX
CHJIBHOM JTMCIIOLMPOBAHHOCTH M HEOJIAaronmpHsTHOM pAaCIOJIOKEHUH ITOBEPXHOCTEH ociabieHus, a
TaKXKe Ha KPYTHIX KOCOTOpaxX M B pailoHaX C pacyeTHOW CEHCMHUYHOCTBIO 8 OayuioB m Oojee ciexyer
MPOEKTUPOBATh OYEPTAHHUS BBIEMOK (IIONYBBIEMOK) C IIyTEBBIMU YJIABIMBAIOIIMMH TpPaHILIESSIMU
(pucynok 10.10), a kpyTU3HY OTKOCOB Ha3Ha4aTh MHIUBHUYaJIbHO.

l'abGaputel TpaHmed ompenenstoTcs pacueToM. [ TpUOMMKEHHOH OLIGHKM WX MOXKHO
MOJIb30BATHCS JaHHBIMU, MIPUBEIeHHBIME B Tabmmme 10.1.
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a — 0e3 KIOBETOB; 0 — C KIOBETaMH, 3arTyOJICHHBIMHU B CKJIBHBIM TPYHT WJIM TTOJTy9IaeMBIMH 32 CUET YCTPOHCTBA OCHOBHOM IUTOMIAIKH ITyTEM OTCBHIITKH KPYITHOOOJIOMOYHOTO
WM [IECYAHOT0 TPYHTa; B — mmpuHa oHu3y; 1, 2, 3 — 3a105)KeHHe OTKOCOB B KOPEHHBIX CKaJIbHBIX TPYHTAX, SJTIOBUH U AETIOBHH COOTBETCTBEHHO; 4—Kamepa Ui yKPBITHS; S—
HUIIA JJIs1 YKPBITUS; 0—KOHTYp OaJu1acTHOW NPHU3MBI; 7, B, 9—KOPEHHbIE CKaJIbHBIE TPYHTBI, DJIFOBHI U JETIOBUN (COOTBETCTBEHHO)

Pucynok 10.9— Ionepeunsie mpoQuiar BEIEMOK B CKaJbHBIX CIa00BBIBETPUBAIOIINXCS TPYHTAX C OJIArONPUSATHBIM PACIIOIOKEHUEM OBEPXHOCTEH 0CIa0IeHUs IPH
MIONIEPEUHOM YKIIOHE MECTHOCTH He Kpyue 1:3
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1, 2, 3 — KpyTH3HA OTKOCOB B KOPEHHBIX CKAIBHBIX TPYHTAX, SJIFOBUHU U NETIOBUH; 4 — TEXHOJOTHUYECKas Moyika GesomacHocTH; |, — mmpuHa Tpanmen; Z — riyOnHa TpaHIIew;
H — BeIcOTa Bepx0OBOro oTKOCa; Ny N, — BBICOTA OTKOCA B AIIIOBUATIBEHOM M JISTIOBHAIBHOM CIIOSIX
Pucynox 10.10— Ilonepeynslii TpoQuiib BEIEMKH B CKJIBHBIX I'PYHTaX C IIyTEBBIMHU YJIaBIMBAIOLIMMH TPAHIIESSIMA



Tabumma 10.1

Oo6mas Beicota otkoca | Illupuna Tpanmen | ['myOwHa TpaHmen, M
H ™M MOHM3Y, 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—25

10.12 OTkOCHI BEIEMOK B CKAJIBHBIX BBIBETPHBAIOLIMXCS TPYHTAX CIIEAYET IPOSKTHPOBATH C YYETOM
HE TOJBKO obecrieueHus oOIiel, HO M OLIEHKHM MECTHOW yCTOWYMBOCTH, C Y4ETOM HHTEHCHBHOCTH
BeIBeTpuBaHus (npminoxenue A). [Ipy Ha3HaueHWM KOHCTPYKIMH BBIEMOK B TAaKHX TPYHTaX MO>KHO
UCXOJWTH U3 JABYX HPUHIIUIIOB:

a) obecrieueHus 001Iel 1 MECTHOH YCTOHYHBOCTH;

0) obecnieueHus 0OLIEH YCTOMYMBOCTH MPH JOITYILIEHUH MECTHBIX Ae(hOpMaluii B BHJIE OCHIIEH.

ITpn 3TOM BO3MOYKHBI CIIEAYIONINE KOHCTPYKTUBHBIC BAPHUAHTHI:

— KpyTble OTKOCHI, C TpaHIIeeil, obecneunBaronmell akKyMyJISIHIO IPOJYKTOB BBIBETPHBAHUS U
MepUOANYECKOE MEXaHU3UPOBAHHOE UX y/IaJICHUE;

— KpYTBIE OTKOCHI, 3allWIIEHHBIC OT BBHIBETPUBAHHS pPa3TUYHBIMA MOKPBHITHAMH (THIIA
MTHEBMOHAOPHI3Ta);

—YTIOJIOKEHHBIE OTKOCHI, 00ECIIeUNBAIOIINE CTAOMIBHOE IOJ0KEHHE MPOIYKTOB BBIBETPUBAHMUS
Ha UX TIOBEPXHOCTH.

IIpu o00OCHOBaHMM TEXHUKO-DKOHOMHYECKHMH pacdeTaMHd B BBIBETPUBAIOUIMXCS CKaIbHBIX
TPyHTax IOIyCKaeTcsl KpyTH3Ha OTKOcoB a0 1:0,5 ¢ ycTpoWCTBOM y MOAOMIBBI OTKOCOB ITyTEBBIX
YIIaBIMBAIONIUX TpaHIIeH, rabapuThl KOTOPHIX yKa3aHbl B Tadmure 10.1.

10.13 KpyTu3Ha OTKOCOB CKJIBHBIX BBIEMOK B MpeAeNax AeTIOBHAIBHO-DIIIOBHAIBHOTO CIIOS
OTIpEIETISIETCS B 3aBUCHMOCTH OT MOIITHOCTH CJIOSl TPYHTA M IPOYHOCTHBIX ITAPaMEeTPOB €TO0.

Jna nemoBHsS mpU MOLTHOCTH ero < 2 M PEeKOMEHJIyeTcs 3aJIokeHHe oTKoca (1:M) mpuHUMAaTh
paBHbIM 1:1, a mpu Gombieit morrocTn — 1:1,5;

IUTSE ITEOBHSL (Pa300pHOM CKajbl) MPH MOIIHOCTH €r0 < 3 M peKOMEHIYeTCs 3aJI0KEHHE OTKOCOB
(1:x) mpUHUMATH TaKMM e, KakK IS HIDKEIE)KAIIero KOPEHHOTO CKalIbHOTO TPYHTA, MpPH OOIbIIei
MomHocTd — ot 1:1 go 1:1,5.

10.14 [Inst BO3MOXHOCTH TPOMUIAKTHYECKOH MEXaHM3MPOBAHHOW OYHCTKH OT HEYCTOWYHMBBIX
CKaJIbHBIX OOJIOMKOB BBICOKHX UM KPYTHIX OTKOCOB CKaJIbHBIX BBIEMOK B MPOILIECCE UX COOPYKEHUS M
JKCIUTyaTalldd B BEpXHEH 30HE OTKOCa CIEAyeT IpelycMaTpuBaTh TEXHOJIOTHUECKYIO IIOJIKY
6e3omnacHocTH (pucyHok 10.10) mupunoit 6—8 M.

ITpn HE3HAYUTENBHON KpPYTHU3HE KOCOTOPOB M BO3MOXKHOCTH TPOXOXKICHWS MO HUM MAIlIMH U
MEXaHHU3MOB TaKHe TOJIKH MOXKHO HE YCTPauBaTh.

[Tpu GoxpLIOI BBICOTE OTKOCA CIEAYET 110 PacueTy 4Yepe3 Kaxble TPH sipyca pa3paboTKu BHIEMKU
yCTpauBaTh JOTOJHUTEILHBIE TEXHOJIOTHUECKHE TTOJIKH O0€30TaCHOCTH.

10.15 Owuepranust mpoduieil BbIEMKH B JIETKOBBIBETPHUBAIOIIMXCS CKaJbHBIX TPYHTaX CIEIyeT
MPOEKTUPOBATH AHAJOTUYHO OTKOCAM BBIEMOK B NECYAHOTJIMHUCTBIX IPYHTAX, IPH 3TOM JIOITyCKaeTCsl
YCTPOMCTBO y MOAOIIBEI OTKOCOB BBICOTOM Oojiee 6 M KioBeTTpaHIIeH rimyonHoi 0,6 M M IIUPUHOM
MOHU3Y 4 M.

10.16 HaumGonee HaieXHO NOCTUTAeTCs OOIIAs M MECTHAas yCTOWYHMBOCTH CKalIbHBIX OTKOCOB,
0€301IacHOCTDb CTPOUTEIBHBIX padOT M IKCIUTyaTalllss COOPYXXEHWH IpH TNPHUMEHEHHUH CIocoba
KOHTYPHOTO B3PbIBaHHUS, OOECHEUMBAIOMIETO COXPAaHEHHE YCTOMYMBOCTH CKalbHOTO MaccuBa 3a
IpezenaMy MPOeKTHOTO KOHTypa BbIeMKH. [IprMeHeHne 3Toro crocoba 00s3aTeIbHO NMPH CO3AaHUU
OTKOCOB KpyTu3Hoit 1:0,2 M u GoJee.

[Tpn KOHTYpHOM B3pBIBaHMI OYEPTAHUE YYACTKOB OTKOCA B MpEAEIax KaKIOTro sipyca pa3paboTku
BBIEMKH (KPYTH3Ha OTKOCOB YCTYIIOB) MOJKET OBITh BEPTHKAIBHBIM WM HakJoHHBIM. [lupuna
TOPU3OHTAIBHBIX CTYIEHEH, OCTaBIIEMbIX B MpEAeNax KaXAoro sApyca, 0OyCIOBIUBAETCS
KOHCTPYKLIMEH TNpHUMEHsEeMBbIX OypOBBIX CTAaHKOB, 3allpOSKTHPOBAaHHOW 0oOIIell  KpyTH3HOU
YCTOWYMBOrO OTKOCA pa3padaThiBaeéMON BBIEMKH, HAJIIMYHEM B IPEAETaX OTKOCa JIOTOJHHUTEIHHOM
TEXHOJIOTUIECKOM MOJIKK Oe3omacHocTH (cMm. 1. 10.14).

KpyTu3Ha OTKOCOB YyCTymOB M Yy4YacTKOB OTKOCA MEXIYy TEXHOJIOTHYECKHMMHU IOJIKaMHU
OIIpEeeISIETCs PacYeTOM Ha OOLIYIO YCTOHYMBOCTb.

[IInpuHy rOpU30OHTAIBHBIX CTYINEHEH, B Mpeleiax KaXIOoro sipyca, YCTpauBaeMbIX IO YCIOBHIM
TEXHOJIOTHUH OYpOBBIX paboT, HOMycKaeTcs OCcTaBIATh MeHee 1,0 M.



Ortkocel 3anoxenneMm 1:0,5 1enecoo0pa3HO co3aaBaTh C HMCIOJIB30BAHUEM METOJa HAKIOHHBIX
OTKOCHBIX CKB2)KUH.

10.17 TIpu mpOEKTUPOBAHUH BHIEMOK B CTAOMJIM3WPOBABIIMXCS TIIBIOOBBIX OCHIMSAX (KypyMHHKaX)
PEKOMEHAYETCA OTKOCHI MX B 30HEC IJI6I00BOTO Marepuajia yCcrpanBaTb aHaJIOIM4YHO TOMY, KaK 3TO
PEKOMEHIOBAHO Jyis AetoBus (cM. . 10.13).

[pu noape3Ke OTKOCOM CKOIUIEHHH TIRI00BOT0 MaTepHraia Ha KOCOropax KpyTH3HOIO CBbIiie 35° B
paiioHax ¢ CeHCMHYHOCTBIO, TpEBBINIAOmEell § OamioB, MenecooOpa3HO IO WHIWBUAYAIBHBIM
MPOEKTaM IpelyCMaTpUBaTh Y OCHOBAHUsI OTKOCOB COOTBETCTBYIOIIME OrPaXKAAIOIINE COOPYKEHHS (B
BUJIC, HAIIPUMEP, YIIUPSHHBIX U YTIYOJICHHBIX YIIaBIHBAIOIIUX TPAHIICH, PBOB, YIaBIUBAIONIUX CTCH,
paccUnTaHHBIX Ha BMEIICHHE 00beMa OMOII3IIero MaTepHaa).

Ilpu pacnoiokeHUH OCHOBHOW IUIOIMIAAKH BBIEMOK B BaJyHHO-TJIBIOOBBIX TPYHTaX CleIyeT
IpeaycMaTpUBaTh OTCHIIIKY BEPXHET0 ee ci1os ToamuHoN 0,5 M rajgedHo-rpaBUITHBIM WIH Ie0eHHUCTO-
JIPECBSHBIM TPYHTOM.

11 3EMJISIHOE INNOJIOTHO HA YYACTKAX 3ACOJIEHHBIX U HABYXAIOHIUX
I'PYHTOB, HAJIMUUSI KAPCTOB

3emUIsIHOE TTOJIOTHO B 3aCOJIEHHBIX TPYHTAX

11.1 3emisiHOE TOJIOTHO B PpailoHAX pacHpOCTPAHEHUS 3aCOJEHHBIX TPYHTOB CIEAyeT
MPOEKTUPOBATh HACHIISIMH C YYETOM CTENeHH W KayeCTBEHHOI'O XapaKTepa 3acoJieHHsl TpyHTa
(ucnonp3yeMoro B KadecTBE MaTepHasa Kak ISl BO3BEICHMS HACHIIM, TaK W JUIS €€ OCHOBaHMSI —
npwiokeHne b), a Taxke HaWBBICIIETO YpPOBHS T'PYHTOBBIX BOJI, TIyOMHBI 3aCOJICHHS B TIEPHOJBI
HaHOOJBIIIEr0 COJICHAKOIICHHUSI B BEDXHUX TOPH30HTAX.

11.2 Cnabo- n cpenHe3acoIeHHbIe TPYHTHI Ha yJacTKaX C CyXMMH OCHOBAaHHSIMH, B TOM YHCIIE HA
c1abo- W CpEeJHE3aCONEHHBIX JOIMYCKAOTCS I BO3BEICHMS HACBHINEH C TUIOBBIMH IONEPEYHBIMU
npoduIsIMU 10 HOpMam paszena 7.

CunbHO3acOoIeHHBIE TPYHTHI JOIYCKAalOTCSl JUISi HACHIIEH TOJBKO HA ydYacTKaX C CYXHM WA
OCyIIaeMbIM OCHOBaHHEM IIpH 0053aTENbHOM IPHMEHEHHHM MEp, HallpaBJICHHBIX Ha NPEJOXpaHEHHE
BEPXHEH YacTH HACBHINU OT JOMOJIHUTEIBHOTO 3aCOICHNUS.

11.3 Ha ywacTkax C CHJIBHO- M W30BITOYHO 3aCOJIEHHBIMU TPYHTaMH, a TPH CBIPBIX U MOKPBIX
OCHOBaHMAX TaKke €O clabo- M CperHe3acoJCHHBIMH TPYHTaMH HEOOXOAMMO IpeayCcMaTpuBaTh
MEPOIIPUATHS TI0 MPEJOTBPAIIECHHUIO H30BITOYHOTO 3aCOJICHIUS TPYHTA B TEJIE HACBIIIEH, B TOM YHCIIE:

WCIIONIb30BAaTh JUIS BO3BE/ICHHSI HACKIITN PUBO3HBIC HE3ACOJICHHBIE, C1a00- MM CPEAHE3aCONICHHbIC
TPYHTBHI;

Ha3Ha4YaTh BBICOTY HACHINEH 1O pacdeTy JUId THIIOBBIX IONIEPEYHUKOB, HO HE MEHEE YKa3aHHBIX B
Tabimne 7.1;

IpHU BBICOTE Hachimel A0 6 M (HAa y4yacTKax C CyXMM OCHOBaHHMEM H TJIyOOKHM 3ajieraHHEeM
TPYHTOBBIX BOJ) TpelycCMaTpuBaTh YAaJE€HHE TOBEPXHOCTHOIO CJIOSi TPYHTOB OCHOBaHWUS,
cogepkamux 6osiee 10 % JerkopacTBOPUMBIX B BOZAE COJEH C 3aMEHOM WX Ka4ECTBEHHBIM TPYHTOM
(pucynox 11.1, a). Ilpm sTOoM TIyOMHA BBIPE3KH YCTaHABIMBACTCSA II0 COJEBBIM MPOQIIIM,
COCTaBJICHHBIM IO JaHHBIM MHXKXCHECPHO-T'COJIOTHUICCKOT'O 06CHC}IOB3HI/I${ TPYHTOB OCHOBAHUA;

Ha y4yacTKaX C HErJIyOOKHM 3aJleraHHeM T'PYHTOBBIX BOJ, MEPUOJMYECKH BBHIXOJSIINX HA JHEBHYIO
MIOBEPXHOCTh, yAJISATh MOBEPXHOCTHBIN CIIOM TPYHTa OCHOBAHMS M HPUMEHSTDH ISl OTCBHIITKH HACHINN
JPEHUPYIOIINE TPYHTHI WIIH YCTPanBaTh KamuIponpepeiBaTeny (pucyHok 11.1, 6);

npeaycMaTrpuBaTtb APCHAXHBIC U BOJOOTBOJIHBIC yCTpOﬁCTBa, TOHMKAIOIINE YPOBEHb I'PYHTOBBIX
BO/I.

3emJIsiHOE MOJIOTHO B HA0YXAIOIIMX FPYHTAX

11.4 Tlpu omeHke CBOWCTB HaOYXaIOMIMX TPYHTOB, WCIONB3YEMBIX ISl COOPYKCHHS 3EMIISTHOTO
MOJIOTHA, PEKOMEH/YETCSl PYKOBOJCTBOBATHCS OOOOIIEHHBIM IOKa3aTeseM HaOyXaHUS—YCaIKU Eswh
KOTOpBIH B  HaWOONBIIEH CTENEHM OTpaXkaeT BO3MOXHYIO  J1e()OPMATHBHOCTb TPYHTOB,
MPOSIBISIFONIYIOCS. B 30HE CE30HHOTO H3MEHEHHs TEeMIIEPaTyPHO-BIAXHOCTHOTO pexuMa (10A
OCHOBHOM TIOIIAIKOM, B IOBEPXHOCTHBIX CIIOSIX OTKOCOB).

Jlist mpeaBapuUTENbHOM OLEHKM HaOyXaroIMX TPYHTOB IIOKa3aTeld HaOyXaHHs MOTYT OBbITbh
OIpEeJIeTICHbl 110 NPHONMKEHHBIM SMIMPUYECKUM 3aBHCHMOCTSM HX OT 3HAUCHHS BIAXHOCTH Ha
rpanune tekyuectd — W\ (mpuinoxenue b).
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a — Ha y4acTKax C CyXHM eCTECTBEHHBIM OCHOBAaHUEM U TITyOOKHM 3aJIETaHHEM IPYHTOBBIX BOJ: O — Ha y4acTKax ¢ HeTIIyOOKHM 3aJieraHueM TPYHTOBBIX BOJ, IEPHOTIMYECKH
BBIXO/ISIIMX HA THEBHYIO OBEPXHOCTh; B—HAa y4acTKaX MyXJIbIX COJIOHYAKOB: 1 — MECTHBINH HEPEHUPYIOIIUHA IPYHT; 2 — JIPSHUPYIOLIHIA IPYHT; V — IiyOuHAa BBIPE3KH
3aCOJICHHOTO TPyHTa; Z — BBICOTA KAMWUIAPHOTO MOAHATHS IUroc 0,25 M
Pucynoxk 11.1 — Tlonepednbie IpOQUITN HACBIIICH HA Y4acTKaX paclpoCTPaHCHHS 3aCOJICHHBIX TPYHTOB



11.5 B rpynrax cnabonaOyxarommx (gswh < 0,1) 3eMIIsIHOE MOJIOTHO CIeIyeT NMPOEKTHPOBAaTh C
MIPUMEHEHUEM THITOBBIX MOMIEPEYHBIX PO e o HopMaM pasaenos 7 u 10.

IMpu cpennenadyxatommx rpyHTax (0,1 < &g < 0,2) BO3MOXKHOCTb NPUMEHEHHS THIIOBBIX
pelIeHnii J0obKHA OBITHh OOOCHOBaHA [ONOJHUTEIBHBIMH pacueTaMd IO OLEHKE YCTOWYHMBOCTH
OTKOCOB M CTa0WJIBHOCTH OCHOBHOM IUIOMIAAKHW, HAa OCHOBAaHMWHU OIIBITA 3KCIUTyaTallnd 3eMIISTHBIX
COOpPYXCHUH W3 aHAIOTHMYHBIX TPYHTOB B paliOHE CTPOUTENHCTBA M B HEOOXOAMMBIX CIydasx
MOBEPOYHBIX PACUETOB.

11.6 B cunpHOHaOyXaromux rpyHTax (€swn > 0,2) 3eMISIHOE TOJIOTHO CIIEAYET MPOEKTHPOBATH
WHIUBHIYaJIbHO C y4YeTOM BIHMSHUS BCEX BO3MOXXHBIX HEOIAronmpusTHBIX  (aKTOPOB U
npeaycMaTpUBaTh MEPOIIPUATHS, 00eCTIeUnBaONie cTa0MIFHOCTh OCHOBHOM IUIOMIAAKH U OTKOCOB, B
TOM 4HCIIE:

YCTPOMCTBO 3AIIUTHOTO cJ0S IoJ 0ayulacTHOM MpPU3MOW HA HACHIIAX M COOTBETCTBEHHO 3aMEHY
CHIIbHOHA0YXaIOIIMX TPYHTOB I10]] OCHOBHOM IUIOIIAKON B BEIEMKAaX M Ha HYJIEBBIX MECTAX;

YCTPOMCTBO HAJEKHOTO YKPEIUICHHS! OTKOCOB (B TOM YHCJIE 3alIMTHBIX SKPAHOB, NPUCIOHEHHBIX
JpeHaXel PH HATMYUH TPYHTOBBIX BOJ] B BRIEMKaX H Jp.).

TexHoIOTHs MPOU3BOACTBA PA0OT OIDKHA CIIOCOOCTBOBATH COXPAHEHHUIO €CTECTBEHHOH CTPYKTYPHI
TPYHTOB 3a IIpeleNaMH KOHTypa BBIEMOK M 3alllUTe HAchilell OT BO3ACHCTBUSA NPHUPOJHO-
KIUMaTH4YeCKuX (pakTopoB (cM. m. 10.4).

3emJIsiHOE IIOJIOTHO B KAPCTOBBIX paifoHaX

11.7 B paifonax pa3BuTHs Kapcra (T.e. HaIWYHS MOJ3EMHBIX IOJIOCTEH W ITyCTOT, BO3HUKIINX B
pe3ynbTaTe pPacTBOPEHHS WIM MEXaHWIECKOTO pa3pyLIeHUs TPyHTa IOTOKaMH BOJbI) 3EMILTHOE
MOJIOTHO cJeNyeT MPOEKTHPOBAaTh WHAWBUAYAIbHO, IPEUMYIIECTBEHHO HACBHIISIMH;, ITIPH 3TOM
pa3MelleHle TPacChl Ha yyacTKax C Pa3BUTHEM KapcTa JOIyCKAeTCs JIUIIb B CIydae HEBO3MOXKHOCTU
WUTH TEXHUKO-3KOHOMHYECKOH HEeleIecoo0pa3HOCTH 00X0/Ja TAKMX YIaCTKOB.

11.8 B xauecTBe MEpONPUSITHIi, MPEAOTBPAIAIONINX Je(hOpMaIU 3eMIITHOTO TTOJIOTHA B IpeJesax
30HBI BIMSIHUS KapCTOBBIX IMOJIOCTEH C HEJOCTaTOYHOH Hecylleld CIOCOOHOCTBIO MX CBOJIOB, MOTYT
UCTIONB30BaThC:

3aI0JTHEHHE TTOJIOCTEN M ITyCTOT BOJOHEPOHUIIAEMbIM MaTEPUAlIOM U 33/I€JIKa UX [IEMCHTAINEH;

CHIDKEHHE JaBJICHHUSA Ha KPOBIIO TOJOCTEH M IyCTOT MOCPEICTBOM pasrpy’KaroIluX YCTPOMCTB
(3cTakaz, nepeKpsITHH U T.11.);

IpUMeHeHHe 0oJIee MOIITHOTO BEPXHETO CTPOCHUS ITyTH;

oOpymIeHne B3ppIBaAMH HEYCTOWIMBOW KPOBJIM HAJI IIOJIOCTSAMH U ITyCTOTaMHU.

11.9 TekroHWueckHe TpELIMHBI, OOHApY)XEHHbIE B INpe/esiaX OCHOBHOM IUIOMIAZKH CKaJIbHBIX
BBIEMOK U ITOJIyBBIEMOK, JIOJDKHBI 3a/1e/IBIBAThCS (LIEMEHTAIEH B APYTHMH CIIOCOOaMH).

11.10 CocTaB HWHBEKIMOHHOTO pPAacTBOpa BBIOMPAETCS B 3aBUCHUMOCTH OT TEOJIOTHMH, 30HBI
KapCTyIOUXCsl IOpOJ, pa3Mepa U KOJIMYECTBA IIOJIOCTEH, MX MOPGONOrHu, MPOCTPaHCTBEHHOIO
MOJIOKEHHUS, CBSA3U MEXY HUMH, HAIMYMS 3aII0JIHUTENEH U CTETIEHU 3aI0HEHUS, COCTOSIHUA IPyHTa U
Ha3HAYCHUs] CaMO MHBEKIMH: 3aMOJTHEHHE ITyCTOT C LENbI0 MPEJOTBPAIECHHS BOZMOXHBIX ITPOBAJIOB
WIM OMOHOJMYMBAaHHE MAacCHBa C IIEJIbIO MOBBIIICHUS €ro Hecyllel crocobHocTH. B mepBoM ciydae
UCIIONB3YIOTCA PACTBOPBI, IIOCIE TBEPICHUS KOTOPBIX MOIydaeTcd MaTepual ¢ HeOOJIbIIoH
MPOYHOCTBIO, HO YCTOMYMBBIM K pPa3MBIBAHHIO €r0 IPYHTOBBIMH BojgamH. Bo BTOpoM ciydae —
PacTBOPHI ¢ BBICOKOW MEXaHNIECKON IIPOYHOCTHIO IEMEHTHOTO KaMHSL.

Jna 3amonHEeHHs MyCTOT HauOONbIIee PacIpOCTPaHEHUE TONYYHIN TIIMHO-LIIEMEHTHBIE M TJIMHO-
CWJINKaTHBIC PAcTBOPBI, a AJS YKPEMJIEHHUS MacCUBOB IPyHTa — IIEMEHTHBIE PAacTBOPBI, a TaKKe
IIEMEHTHBIE PACTBOPHI C PA3IMYHBIMU HAMIOJIHUTEISIMH (IIECOK, 30J1a-YHOC, TJIMHA U T.J.).

11.11 Tlpu npoeKTUpOBaHMM BOJOOTBOJIOB (pa3MelIeHHS WX B IUIaHE, HAa3HAUYEHHWH CIIOCOOOB
YKpEIJIeHHsI OTKOCOB U JIHA) CIIefyeT YYUTHIBATh MX BO3MOXKHOE BIMSHHE HAa aKTMBM3ALUIO PAa3BUTHUS
Kapcra.

12 BEMUISTHOE ITOJIOTHO B PAMOHAX PACIIPOCTPAHEHHS IIECKOB

12.1 TIpoexTHpoBaHHE 3€MIISTHOTO IMOJOTHA B paiiOHaX paclpoCTPaHEHUs! MECKOB 3aKII0YaeTcst B
BBIOOpE KOHCTPYKLIMH 3€MJISTHOTO TT0JIOTHA, MaJIO TI0IBEPIKEHHOH IeCUaHbIM 3aHOCaM, B YCTaHOBJICHUH
Mep IO YKPEIUICHUIO €T0, B ONIPE/ICIICHUH 30HBI, B IIPEIesiaX KOTOPOW TpeOyeTcst 3aKpeIieHHe eCKOB,
a TaKkKe B pa3paboTKe KOMIUIEKCAa MEpOIPUATHH 10 MPEeIOXPaHEHUI0 3eMJITHOTO IOJIOTHA OT
BbIAYBaHHUA U O6pa3OBaHl/lH NEeCYaHbIX 3aHOCOB C YUCTOM MECTHBIX yCﬂOBHﬁI

penbeda MecTHOCTH;

CKOPOCTH, HAaNpaBJI€HHsS M NPOAOJDKUTSIBHOCTH BETPa, BBHI3BIBAIOIIEIO IIEPEHOC IIecKa K
3eMJITHOMY IIOJIOTHY;



MOJIBUKHOCTH IIECKOB (3aKPETIeHUsI PACTUTEIBHOCTHIO);
IpaHyJIOMETPUYECKOr0 COCTaBa MeCKa, €ro BIaXKHOCTU U 3aCOJIEHHOCTH.
XapakTepucTrKa CTETIeHH MOIBIKHOCTH TIECKOB IIprBezieHa B Tabmure 12.1.

Tabiuma 12.1

IToxBHXKHOCTB Conepxanue ITokperTue| XapakTepucTHKA Tun u xapakrep
TIECKOB MIBUIEBATO-TJIMHACTBIX | PAacTUTENh| PpacTUTEIHHOTO JIBYDKCHHUS
¢bpakuit, %, HOCTBIO, MTOKpOBa
IpaHyJIOMETpHUIECKUI %
COCTaB
1 2 3 4 5
ITonBwxHbIE < 5, mecok omHOpojeH,|< 15 PacturensHOCTH [TocTtynarenbHoe,
(bapxaHHEIC) rpadpuk  TpaHCOCTaBa OTCYTCTBYET. MOCTYTIATENEHO-
OJTHOITMKOBBIH OnuHOoYHAsS Kose0areapHoe
KyCTapHHMKOBas JIBIKEHUE thopm
WIIH penkasi | penbeda
TpaBsSHHUCTAS
pPacTUTENBFHOCTh B
MOHIKEHUSIX
MauonioBrkHbIE [5-15, mecok Ha TpedHsax |15—35 PacturensHOCTE [ToctynarensHoe,
(momy3apocuire) |oqHOpOJeH, rpadux JIPEBECHO- MOCTYTATEeIbHO-
rpaHcoCTaBa KyCTapHHKOBas ¥ |KojebaTespHOe "
OJTHOIIUKOBBIN. B TpaBSHUCTAs. B|xonebarensHoe
MOHIKEHUAX  rpaduk MOHIKEHUSIX— JIBIDKCHHE  OJMHOYHBIX
rpaHCcoOCTaBa JIEPHOBBIH CITIOM OapxaHoB u muIei(oB
JBYXITUKOBBIH cpenn 3apOCIINX
HETIOABIKHBIX hopm
penbeda
Henonsmwxuele > 15, rpaduk > 35 CrnonrHoit Berponecuanslii noTok
(3apocue) TpaHCOCTaBa pacTUTENbHBIN
JIBYXITHKOBBIi MOKPOB W JCpH.
I'peOHM mecuaHbIX
dbopM  oOHaKEHBI
WIH TTOKPBITHI
peakou
PacTUTENILHOCTBIO

Ilpumeuanue — CTeneHb NMOABUAKHOCTH MECKOB OLICHUBAIOT B NoJjioce mupuHoi He MeHee 100 M B
KXY CTOPOHY OT HAME4aeMOU TPacChl JOPOTH.

12.2 Bpons

KCJIC3HBIX Jopor,

MePECEeKAOIINX

IICCUAHBIC

TEePPUTOPHH,

HaJJICKHUT

npeaycMaTprBaTh (UTOMEIMOPATHBHBIE IECKO3AIIUTHl (3aKpEeIUIeHHE C MOMOIIBbI0 I0ceBa WIH
MOCa/IKN JIPEBECHOM, KyCTapHUKOBOM M TpPaBSHHUCTON PacTHUTENBHOCTH) B HEOOXOOMMBIX CIydYasX B
COYCTAaHHH CO CPEICTBAMHU MEXaHMYECKOMN 3aIlUTEL.
[HupuHy mMONIOCH 3aKpeIuleHUs ciexyeT NPOEeKTHpPOBaTh B pa3Mmepax: He MeHee 200 M B
MYCTBIHHBIX U MOJIYITYCTBHIHHBIX palioHax 1 He MeHee 100 M B OCTabHBIX.
B 3aBHCHMMOCTH OT CTENEHM IOJBIKHOCTH IECKOB W TOIOBBIX 0OBEMOB IEpeHOCA MecKa K IyTH

OPUEHTUPOBOYHBIC 3HAYCHUA IIHPUHBI

COCTaBJIAIOT:

3aKpEIIIEMON  MOJIOCHI

IUIS  TOpOT

I—IIl  xareropwuit

Ha 0c000 CHIIbHO3aHOCHMBIX Y4acTKax (IIpH obbeMe mepeHoca mecka Goiee 30 M°/M B T01) — 10

300 m;

Ha CHIIbHO3aHOCUMBIX (20—30 M/M B rox) —mo 200 m;
Ha cpennesanocumbix (10—20 m*/m B rox) — 10 150Mm;

Ha cnaGo3aHockMbIX (10 10 M*/M B rox) — 10 100 M.

3a 30HOI (PUTOMENNOPATUBHBIX MEPONPHUITHI HAJUIEKUT BBIIECISATH OXPAHHYIO 30HY LIMPHHOW HE
MeHee 500 M B IYCTBIHHBIX M HOJYIYCTBIHHBIX pailoHax W 100 M — B OCTaJbHBIX paloOHaX, Ine
3alpeIarTcs AeHCTBUS, CIIOCOOCTBYIOIIME YBEJIUYEHHUIO IOJIBIKHOCTH IE€CKOB (YHHYTOXXECHHUE
PacTUTENBHOCTH, BBINAC CKOTA, HAPYIIEHHE IOYBEHHOI0 IIOKPOBA U T.11.).
12.3 TlpomompHbIN mpodminp W 3eMISTHOEC TOJOTHO B pailoHaX pacHpOCTPAaHEHHUS IIeCKOB




(HO)IBI/I)KHI)IX, MaJIOIIOABUXKHBIX U HeHO[lBI/l)KH])IX) CJICAYCT MPOCKTUPOBATh C YYE€TOM BIIMCHIBAHUSA B
penbed MECTHOCTH INpH MaKCHMallbHOM COXPaHEHHM pACTUTEIbHOCTH, KaK IPaBWIIO, HACHIISIMU
BeicoToi 10 0,9 M. Cienyer n3derars BHICOKMX HACBINCH, TAK KAK OHU MEHSIOT YCIOBHS MPOXOXKICHUS
BETPOIIECYAHOTO TIOTOKA.

KOpOTKI/Ie BBIEMKHU JJOIYCKAIOTCA KaK UCKIIIOUCHHUE, IIPH MEPECECUYCHUN BBICOKUX GapxaHHI)IX rpsan.

12.4 Hacweinum NPOEKTHPYIOTCS TPEHMYIIECTBEHHO C WCIIOIb30BAaHHEM TIPYHTOB U3 Y3KHX U
IyOOKHX pe3epBOB, NIIyOMHA KOTOPHIX HE OTPAaHUYMBACTCS U OMPENEIAETCS COCOOOM MPOU3BOACTBA
paboT. KpyTH3Hy OTKOCOB HaChIICH ClieyeT Ha3Ha4atTh 1:2.

12.5 BrleMKkn B HENOABIXHBIX M MaJIOMOJBIDKHBIX IT€CKaX, Ha ca003aHOCHMBIX YYacTKax M IpH
o0ecrieueHny TOJIHOTO BIHUTBHIBAHHUSA aTMOC(EPHBIX OCAJKOB B IPYHT BO BCSIKOE BPEMsI IOZa CIEAYET
MPOEKTUPOBATh MO THITy pucyHka 10.3.

B ManonoABMKHBEIX U MOJIBMXXKHBIX IIECKaX, HAa CPeJHe- U CHIIbHO3aHOCHMBIX YYacTKax, a TaKKe B
palioHaX, TA€ BO3MOXHBI CHEXHBIE 3aHOCHI WM HE O0ECHeYMBaeTCS IIOJIHOE BIIUTHIBAHHUE
aTMOC(EpHBIX BOJ BO BCAKOE BpPEeMs Toja, BRIEMKHU CIEAyeT IMPOEKTHPOBAThH MO TUIy pucyHKa 10.4.
Taxkas KOHCTPYKIIUA PEKOMEHAYCTCA TAKXKE IPU HeO6XOI[I/IMOCTI/I HCIIOJIB30BaHUs BBICMKH B Ka4CCTBC
kappepa. KpyTusHa oOTkocOB BbIEMOK Has3Hawaercs 1:1,75 — 1:2 B 3aBUcHMMOCTH OT YyIja
€CTECTBEHHOTO OTKOCA TIECKOB.

12.6 YkpermeHue 3eMIISIHOTO ITOJIOTHA (OTKOCOB, 000YMH OCHOBHOM IUIONIAJIKU U MOJIOC IIUPUHOI
3 M BJI0JIb OPOBOK BHIEMOK M IOJIOIIB HACHINEH) U MOABIKHBIX IIECKOB Ha MOJJIeXalleld 3aKperuieHHIO
1oJI0ce, B TOM YHCIIe Ha yJacTKaxX HapyIIEHHOTO B IEPHOJI CTPOUTEIHCTBA €CTECTBEHHOTO IIOKPOBA,
CJIelyeT MPOU3BOJUTH B COOTBETCTBUH C PEKOMEHIAIMAMHY pazaena 18.

IIpu 3TOM B 3aBUCUMOCTM OT MECTHBIX YCIOBUM MEPONPHUATHS IO 3aKPEIUICHUIO IECKOB MOIYT
OCYIIECTBISATHCS OATAIHO:

B TIEPBYIO OUepeb — BPEMEHHOE 3aKpeIyIeHHe MEXaHHYECKOHN 3aIlTOMN MOJOCH MIMPpHHOK 10 50
M;

BO BTOPYIO — 3aKpeIlIeHHE NIECKOB MMO0CAAKOI MECTHBIX COPTOB JPEBECHO-KYCTAPHUKOBO-TPABSIHOM
pactutensHOCTH ((uroMenuopanus). BeimonHeHne 3TMX paboOT menecoo0pa3HO MOoCie YTOYHEHHS
HAarpasJIeHUS 1 00BEMOB ITECKONIEPEHOCA, B IIEPHOJ SKCIUTYaTaIIH.

12.7 Bo3BeneHue 3eMJISIHOTO TOJIOTHA CIIEAYeT MpeayCcMaTpUBaTh, KaK MPABHIIO, B 3MMHE-BECEHHHUI
HEPHOS.

13 3EMJISIHOE ITOJIOTHO B PAMOHAX HCKYCCTBEHHOI'O OPOIIEHUSI

13.1 Ha opolraeMbIX TEPPUTOPHIX 3EMIISIHOE TIIOJIOTHO CJEIYeT MPOEKTUPOBATH C YYETOM
HEeOJaronpHUsITHOTO BOJHOTO PEKUMA, BO3HUKAIOIIETO BCICACTBUE!

0OI1Iero MOBKIMICHHUS YPOBHS TPYHTOBBIX BOJI [IPH MOJIUBE U MPOMBIBKE IPYHTOB;

MECTHOT'O MOBBIIICHUSI YPOBHS TPYHTOBBIX BOJ MPH PA3MEIICHUHU AOPOTH PSAIOM C COOPYKECHUSIMU
OpPOCHUTEIILHOW U BOJAOCOOPHO-COPOCHO# ceTeid;

3aTOIUIEHHS] BOJOOTBO/IHBIX M HATOPHBIX KAHAB U KIOBETOB ITPOMBIBHBIMHU M TIOJIMBHBIMH BOJIAMH.

Kpome Toro, HeoOOXOMUMO YYHUTHIBATH, YTO B MPOIECCE IKCILUTyaTAUH OTKPHITAsS KOJUIEKTOPHO-
JIPEHAXKHAS CETh yrITyOJIseTCs.

Ha tepputopusx, momjiekamuXx OCBOCHHIO U OPOIICHUIO B MEPUOJ IKCILIyaTalluyd JOPOTH, IIPU €€
MPOEKTUPOBAHUM PACUETHBIA TOPU30HT TPYHTOBBIX BOJ HEOOXOAMMO MPHHUMATH MO MEPCIEKTUBHBIM
JIAHHBIM OPTaHOB BOJHOTO XO3SICTBA C YYE€TOM H3MEHEHHUS €CTECTBEHHOTO YPOBHS IPYHTOBBIX BOJI,
CBSI3aHHOTO C OPOIICHUEM, TPOMBIBKAMH M PEKOHCTPYKIIMEH APEHAKHON CETH.

13.2 3emisiHOE MOJIOTHO JOPOT B 30HE OPOIICHUS CIICAYCST MPOCKTHPOBATH C YUETOM pelbeda
MECTHOCTH, KOHCTPYKIHUH COOPY)KEHHH HWPPUTAIMOHHOW CeTH MW pacxoga B HHX BOJIBI,
TEXHOJOTHYECKUX TMOMBE3M0B K MOJSIM, YCIOBUN OIKCIUTyaTallMk IOPOTH, KaHAJIOB M COOPYKCHUI
JIPEHAKHOU CeTH.

Pexomenmyercs: pasmeniath 3eMJISTHOE MOJIOTHO C BEPXOBOM CTOPOHBI OT OPOCUTEIIBHBIX KAHAJIOB U
C HU30BO# CTOPOHBI OT JAPEHAKHO-KOJUIEKTOPHON CETH.

13.3 Ilpu pa3MelieHHH HACBIK BIOJIb OPOCHUTEIbHBIX KAHAIOB MHUHHMAIBHO IOMYyCTHMOE
pacCTossHUEC OT HUX A0 TMMOJOHIBLI HACBIIW ONPCACTIACTCd € Y4YE€TOM pPACYCTHOI'O0 YPOBHA
(UITBTPAIIMOHHBIX TPYHTOBBIX BOJ] U TPEOYEMOr0 BO3BBIIIEHHSI OPOBKM HACBIIH HAJl 3TUM YPOBHEM.

[TpoekTupoBaTh 3eMIITHOE MOJIOTHO CICAYET ¢ YYE€TOM MHHHUMAJIBHOIO HCIIOJIB30BAHUS ILIOIIAIN
OpoIIaeMbIX 3eMelb (06e3 pe3epBoB).

He JOIYCKA€TCA HCIOJb30BAHUEC HArOpHbIX W BOAOOTBOJHBLIX KaHaB MW KIOBETOB B Kai€CTBEC
pacrpeaeuTenei BOIbl.

[NepecevyeHue BOMOOTBOAHBIX U HATOPHBIX KAHAB C MEJIKHMH OPOCHUTEISIMH (apbIKaMH) CIEAyeT
MPOEKTUPOBATH B PA3HBIX YPOBHSIX.



13.4 B paiioHax MCKYCCTBEHHOT'O OpOILIEHHS 3€MJISIHOE IIOJIOTHO CJeQyeT HPOEKTHPOBaTh, Kak
MIPaBUJIO, HACKIIISIMU COTIIACHO PUCYHKY 13.1 m ykazanusm pasgena 7, tabmuuer 4.3 CHull 32-01-95.
BeicoTy HachImu HEOOXOAMMO HAa3HAYaTh WHIUBHIYAIBHO C yUETOM IIPEIOXPAHCHUS BEPXHEH €€ 4acTH
OT YBJI&XKHEHHS ¥ OT 00pa30BaHMs COJISIHBIX KOPOK Ha OCHOBHOM IUIOLIAJIKE.

13.5 3emnsHOE TONOTHO B MpejeNax ITOJICH OpOIICHHS CIEAyeT OTpaXkKAaTh BaJMKAMH IINPUHOMN
moBepxy 3 M u BbIcOoTOM He MeHee 0,6 M, pacmoiaraeMbIMH Ha PacCTOSTHAU HE MeHee 4 M OT OpOBKH
BOJIOOTBOJHOM KaHaBBI, OT IOOIIBEI HackIId uiau JIDIT u nuHMii CBI3MH.

B ycnoBusIX 3aTpyAHEHHOCTH INpPOIOIBHOTO CTOKAa JOIyCKaeTcs B3aMEH BOJOOTBOJHBIX KaHaB
peaycMaTpUBaTh COOPYKEHHE HACHITIEH ¢ OepMaMu IUPHHOH 3 1 BBICOTOH He MeHee 0,6 M.

B momoce Mexmy IOAOIMIBOM HACBIIM M HKEIE300€TOHHBIM JIOTKOM OPOCHUTEIBHOTO KaHaia
HE00X0IUMO yCTPONUCTBO BOJIOOTBOTHON KaHABHI.

13.6 Ilpm NpOEKTHPOBAHWM 3EMJITHOTO IIOJOTHA B 30HAX HCKYCCTBEHHOTO OpOIICHHS Ha
MPOCaJOYHBIX TPyHTaxX (HampUMep, JIECCOBHIHBIX CYTJIMHKAX) CIEAyeT OLEHHWBAaTh HAJEeKHOCTh
Hecyleld CIOCOOHOCTH OCHOBaHMH W TNPH HEOOXOAMMOCTH MpEAyCMaTPHBATh HCKYCCTBEHHOE €ro
yIpo4yHeHHe (IyTeM TIpeIBapUTEIbHOTO 3aMauyWBaHUs, YIUIOTHEHHS TpaMOOBaHWEM, TIIyOHMHHBIX
B3pBIBOB U T.II.).

14 3EMJISIHOE IMOJIOTHO JJIS1 )KEJIE3HOJOPOKHBIX Y3JI0B U CTAHLIUI

14.1 JIns mpOoeKTHPOBAaHUS 3eMJISTHOTO MOJIOTHA B MpeesiaX pa3eibHBIX MYHKTOB B IOTIOJIHEHHUE K
MaTepHualiaM, UCTIOIb3YEMBIM IPU TPOCSKTUPOBAHUH 3€MJITHOTO ITOJIOTHA Ha TeperoHax, HeoOXOIMMbL
CIIEIYIOIIIE UCXOIHBIC JaHHBIE:

IJJaH B TOPHM3OHTASX C IMIOKa3aHWEM CYIIECTBYIOIIMX W MPOCKTUPYEMBIX MyTeH, 3aHUM,
COOPYKEHUI, TOJJ3EMHBIX U HaJI3EMHBIX KOMMYHHUKAITHIA, TIOJIOCHI OTBOJIA;

MaTepuallbl HWHXCHEPHO-TCOJNOTHYSCKIX M3BICKAHUH TI0 y4YacTKy (pa3pes3bl, TEeXHUYECKOe
3aKIIOYEHHEe H T.II.), @ B CIOXKHBIX HPUPOIHBIX YCIOBHSIX HHXCHEPHO-TEOJOTHYECKas KapTa
TEPPUTOPUU M TPU HEOOXOAMMOCTH KapTa THAPOHM3OTHIIC C TOKa3aHHEM Ha IUIaHE WH)KEHEPHO-
TCOJIOTMYCCKIX BHIPAOOTOK.

14.2 PacrmipesiesieHue 3eMIISTHBIX MAcC ¥ MEPONPUSITUS 10 00ECIEUCHUI0 YCTOWIMBOCTH 3EMIITHOTO
MOJIOTHA CJICAYET MPOCKTUPOBATEH C YUETOM peiibeda MECTHOCTH M MOCICAYIOIIECTO Pa3BUTHS CTAHIIUH,
B TOM YHCJIE Pa3MENICeHHs] 3eMJISTHOTO MOJIOTHA JJIsl MOJXOA0B K CTaHIIMK BOJIOOTBOJHBIX YCTPOMCTB U
IpyTUX coopykeHuil. [Ipu 3TOM TOMKHA YUYUTHIBATHCS ITAIMHOCTH ITYyTEBOTO Pa3BHUTHS.

14.3 CraHIMOHHBIC TUIOMIAAKKA CIICAYET, KaK MMPaBHIIO, IPOCKTHPOBATh B IIAHE HA MPSAMOMU, a B
npoduiie — HaCHIMIMH.

B 000CHOBaHHEIX CITydasX MPOCKTOM HEOOXOIMMO IMPEIyCMaTPUBaTh YCTPOWCTBA IS 3allUTHI OT
3aHOCHMOCTH CHET'OM U TIECKOM.

Ha HemoABWXKHBIX W MaJOIOJBMKHBIX INMECKaX CTaHIIMOHHBIC TJIOMAIKH CJIEAyeT, KaK MpaBHIIO,
MPOCKTUPOBATh HA HYJCBBIX OTMETKAaX M HACHIMAX BBICOTOM 10 0,9 M, B MOJBMKHBIX TECKax—
HACBIISIMH BBICOTOM Ooee 1,0 M.

14.4 3emnsiHOE TOJOTHO HOBBIX pAa3fENbHBIX IMYHKTOB, JOMOJHHUTEIBHBIX MyTeH B mpesenax
CYIIECTBYIOIIHNX KEJIE3HOAOPOKHBIX Y3JIOB U CTaHIIUM, a

TaKkK€ HOBOE 3EMIIIHOE IIOJIOTHO, COOPY)Ka€MOE€ C HCIOJIb30BAaHUEM CYILIECTBYIOMIETO IpH
Pa3BUTHH OCTAHOBOYHBIX ITYHKTOB M X PEKOHCTPYKIIUH, CIIEAYET MPOSKTUPOBATh B COOTBETCTBHH C
HOpMaMH U TIOJIO’KEHUSIMU HACTOSIIETO TOKYMEHTA.

14.5 HlupuHy 3eMJISTHOTO IMOJIOTHA (TIOBEPXY) HA Pa3lICIbHBIX MYHKTaX CIEIyeT YCTaHABIHBATH B
COOTBETCTBHH C MPOCKTHPYEMBIM IYTEBBIM Pa3BUTHEM B 3aBHCHMOCTH OT YHCIA IyTE€H W IIMPHHBI
MEXAYITyTHH.

[Ipu 3TOM paccTosiHME OT OCH KpaiHWX CTaHIMOHHBIX IyTEeW JO OPOBKM 3EMIISTHOTO TOJOTHA
JIOJDKHO OBITh HE MCHEE NOJOBUHBI MIMPUHBI 3E€MIITHOTO IIOJIOTHA HA MPSAMBIX YYacTKaX IyTH
OITHOITYTHBIX JKEIIE3HOIOPOKHBIX JINHUH, puBeaeHHON B Tabmmie 4.1 CHull 32-01-95, a B mpenenax
CTPEJIOYHBIX YJIHII, BRITSKHBIX MyTEH U KpAaHUX COPTUPOBOYHBIX ITyTel — HE MeHee 3,6 M [T JTMHUH
BCEX KaTErOpHil.

14.6 Ha copTHPOBOYHBIX YydYacTKax CTaHOWH (TIPH HAIWYAA TOPOK ¥ BEITSDKHBIX ITyTeH
CrHeuaabHOro npoduiist) OaITACTHBIN CIION IyTel HaJBHUIa U BBITSDKHBIX IyTeH OJDKEH OBITh YIIHPEH
Ha IMUPUHY HEe MEeHee | M OT KOHIla IIMajl ¢ KaXII0il CTOPOHBI Ha MPOTSHKEHHWH OT MECTa PaclenKu
BaroHOB JI0 TOp0a FOPKH HITH IO TOYKH OTPHIBA BATOHOB OT COCTAaBa;

IIMPUHY 3EMJISTHOTO TIOJOTHA B 3TUX MECTaX CJIEQyeT YBEIHUYUTh C TAKHUM pacueToM, YTOOBI
mupruHa 000unHbI ObuTa He Meree 0,5 M.
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a — HACHIITb, pa3MelaeMast BIOJb 3aKPBITHIX TPYOUAThIX IPEeH; 6—TO jKe, BIOJIb KaHAJIOB U3 )KEJIe300€TOHHBIX JIOTKOB; B—TO XK€, BOJIb KOJUIEKTOPOB 1 KaHAJIOB;
1 — 3aIUTHBIN 3eMJISIHOM BaluK; 2 — Oepma; 3 — TpyOuaras qpeHa; 4 — J0ToK; 5 — aBromopora; 6 — koyutekrop (kanan); L — paccrosaue ot JIDII (CLB), nuHUE CBSI3U 10
OCH IIyTH
Pucynox 13.1— Tlonepeunsie npoduny Hackinel BOJIM3M UPPUTALIMOHHBIX COOPYKECHUI



Takoe e ymupeHnue 0asIacCTHOTO CJIOS, @ B COOTBETCTBUM C 3TUM U 3€MJISHOTO IIOJIOTHA CIIEIYeT
NPOEKTUPOBATh y KpallHUX IyTE€H NMPHUEMOOTIIPABOYHBIX MApKOB, CIELHAIN3UPYEMBIX IS OCMOTpa
MOJIBIYKHOT'O COCTaBa M MPOMU3BOCTBA OE30TLEIIOYHOTO PEMOHTA BarOHOB B ITOE3/1aX.

14.7 Ha cranumsx, pa3be3ax U OOrOHHBIX IMyHKTaX B Mpejeiax KPUBBIX yYacTKOB INIABHOTO ITyTH,
HMEIOILEr0 BO3BBILICHUE HAPYXKHOTO peibca, MPU PACION0XKEHUH STOr0 MyTH KpalHUM, HMIUPHHY
3eMJITHOTO TIOJIOTHA C Hapy>KHOH CTOPOHBI KPUBOHU CIIEAyeT YBEIMYMBATh HA BEIWYMHY, YKa3aHHYIO B
tabmuue 4.2 CHull 32-01-95, a Ha nByX- ¥ MHOTOIMYTHBIX YYacTKaxX, KPOME TOrO, Ha BEIHYHHY
YIIUPEHUH MEXIYNyTHI B KPUBBIX KaK MEX/Y TIaBHBIMH, TaK U CTAHIIHOHHBIMH ITyTSIMH.

14.8 TlonepeuHoe ouepTaHue BepXa 3EMIITHOTO MOJOTHA CTAHIMOHHBIX IUIOIAJ0K B 3aBHCHMOCTH
OT YHCJIa MyTeH W BHAA TPyHTA 3€MJISTHOTO IIOJIOTHA CIEAyeT MPOEKTHPOBATh OAHO- U IBYCKATHBIM.
[lpy 3HAYMTENHHOW WIMPHHE IUIOIIAAKU JOMYCKAeTCsl MPUMEHEHHE MUI000pa3HOro IMONEPEeYHOro
npoduiIs ¢ COOpPYKEHHEM B MEXKAYNMYTHIX C MOHIKEHHBIMH OTMETKaMH 3aKPBITHIX IIPOIOJIBHBIX
BOJIOOTBOJIOB (JIOTKOB U IpeHaxkell) ¢ ykiioHoM He MeHee 0,002, a ipu HEOOXOIUMOCTH € YCTPOHCTBOM
MOTNIEPEYHBIX BBIIIYCKOB U3 HUX AJISI OTBOJIA BOABI 32 TIPEJIEIBI 3¢MIISTHOTO MOJIOTHA.

Ha mnpomexyTOYHBIX CTaHIMSX BCEX THUIIOB, a TaKKe Ha OOrOHHBIX IMYHKTaX W pa3zbeslax
MONEPEYHOro THUIMA OYepTaHHs Bepxa cilelyeT INPOEeKTHPOBaTh, KaK MPaBHUIO, C ABYCKAaTHBIMU
YKJIOHAMH, HalpaBICHHBIMH B pa3HbIE CTOPOHBI: HA OJHOIYTHBIX JIMHUSX — OT OCH MEXKIYIyThs
CYIIECTBYIOIETO TTIABHOTO M IPEANOIaraéMoro BTOPOro INIaBHOTO MyTeH, Ha ABYXITyTHBIX — OT OCH
MEXAYITYThsI MEXKy TJIABHBIMH ITyTSIMH.

Ha pa3se3gax ¢ NOpodOSBHBIM PACHOJIOKEHHEM INPUEMOOTIPABOYHBIX IIyTEHl IOBEPXHOCTH
3eMJITHOTO TIOJIOTHA CIIEAYET IUIAaHWPOBATh C IBYCKATHBIMHU YKIOHAMH, HAlPaBJICHHBIMH BHE NIPEEIIOB
MacCaXUPCKON MIaThOpMbl B 00€ CTOPOHBI OT OCH MEXIYMyThs INIABHOTO M CMEXHOTO IyTeH, a B
npezenax miaropmsl — ot O0pTa MIATHOPMBEIL.

IMnomanku i pasMelieHHs JIOKOMOTHMBHOIO M BaroHHOTO XO3SMCTBA M TPY30BOrO ABOPA
MPOEKTUPYIOTCSI OTHO- M JBYCKaTHBIMH; YKJIOH CKaTa HEOOXOJMMO ITPOEKTHPOBATH 110 HAIPABICHUIO
OT 3/aHMs BO BHECIIHIOIO CTOPOHY; NPH 3HAYUTEIBHBIX IO IIMPHHE IUIONIAJKaX LEeJIeco00pa3Ho
MPUMEHSTh MHI000Pa3HBII POPHIIb.

[Monepeunsle TPOGWIN 3eMIITHOTO TIOJIOTHA OT/AENBHBIX MTPUEMOOTIPABOYHBIX M COPTHPOBOYHBIX
MapKOB MPOEKTUPYIOTCS OTHO-, IBYCKATHBIMH WJIN TTMIIO00Pa3HBIMU (B 3aBUCHMOCTH OT YHCIa IyTeH).

ITpn mPOEKTMPOBAHUHM HOBBIX MyTEH PAAOM C CYIIECTBYIOIMMHU (B TOM HUHCIE IMPU OTKPBITHH
HOBBIX pa3feibHBIX ITyHKTOB Ha CYIIECTBYIOUINX JIMHUSAX) BEPX 3E€MJISHOTO IIOJIOTHA HOBBIX IMyTeit
CJIe/TyeT MPOEKTHPOBATh C ITONIEPEYHBIM YKIOHOM OT OPOBKH CYIIECTBYIOUIMX MTyTEH.

14.9 TloBepXHOCTH 3€MIITHOIO MOJIOTHA CJIEAyeT INpPUIaBaTh IOMEPEYHBIH YKIOH B CTOPOHY
BOJIOOTBOJIOB B 3aBHCHUMOCTH OT BHJa TPyHTa 3E€MIISHOTO MOJIOTHA, KIMMAaTHYECKHUX 30H M YHCla
MyTeM, pacrojiaraeMbIX B TpeJiellaX Kakao0ro CKaTa, B COOTBETCTBUH ¢ Tabiuueit 14.1.

Tabmuma 14.1

I'pynt 3emisiHoro nojiotHa | Kimmmarndeckue | MakcuMansHOe 9iciIo | YKIIOH BepXa 3€MIITHOTO
30HBI nyTel Ha OJTHOM CKaTe MOJIOTHA
Jpenupyromuii 3acynuinBbIC 10 u Gonee 0
Bce ocrannHbIe 10 0-0,01
Henpenupytornit 3acynuiiBble 10—8 0,01
Bce ocranbHble 8—6 0,02

Ilpumeyanus

1. K 3acynuiuBbIM OTHECEHBI 30HBI ITPU KOJIMYeCTBE 0caakoB A0 300 mm.

2. B He3acynummMBBIX paloHax JUIS HEIPEHHPYIOIIMX TPYHTOB 3€MJISIHOTO TMOJOTHA B
00OCHOBAaHHBIX TEXHHKO- JKOHOMHYECKMMH pacdeTaMH ciydasx (C YyYeToM HHXEHEPHO-
Te0JIOTHIECKHUX YCIOBHI) OITyCKAaeTCsl YMEHbIIeHHE ronepedHoro ykiaona 1o 0,01 u yBennmuenue
ero 100,03.

14.10 OrtpenpHBIE CTAaHIWOHHBIC IIYTH, MApKH WM JPYTHe YCTPOHCTBA CTaHIMHA [OITYyCKAaeTCs
MPOEKTUPOBATH B Pa3HbIX YPOBHAX. IIpH 3TOM pasMepsl MEXIYIyTHH M PACCTOSIHUI MEXIy MapKaMmu
clielyeT Ha3HauaTb C Y4YeTOM pa3MElIeHHs B MX MpeAenax OTKOCOB 3€MJISHOTO IOJOTHA,
BOJIOOTBOJIHBIX YCTPOMCTB, a B Cllydae HEOOXOIMMOCTH — YCTPOHCTB M 00OpYJOBAaHMS AJISI 3aLUTHI
MyTeH OT 3aHOCUMOCTH CHEI'OM U TTECKOM M APYTUX yCTPOWUCTB.

14.11 BonooTBoiHBIE YCTpOMCTBAa B HpejeNnax pa3lesibHbIX IMYHKTOB CIIEAYET NPOEKTUPOBATH
corylacHo TpeboBaHUsIM pazaena 17.

15 OCOBEHHOCTH IMPOEKTUPOBAHUAA 3EMJISIHOI'O IIOJIOTHA,



BO3BOAUMOI'O B 3UMHEE BPEMS

15.1 YyacTku, Ha KOTOPBIX 3eMJISTHOE MIOJIOTHO MOKET COOPYXKAThCs B 3MMHEE BPEMsi, HEOOXOIMMO
OTMEYaTh Ha CTaTUH Pa3pabOTKHU MPOEKTa U pabovero MpoeKTa M YTOYHATH IPH pa3paboTke padodeit
JOKYyMEHTAIIH.

15.2 Ha 3umHHMii iepro nesecoo0pa3Ho OTHOCHTH CIIEAYIOIINE padoThI:

— pa3paboTKy BBHIEMOK M KapbhepoB B IECKaX, IPaBUHHO-TAIEYHBIX M CKAJIBHBIX TPYHTaxX, a TaKKe
BO3BEJICHUE HACBHIICH W3 YKa3aHHBIX I'PYHTOB Ha OCHOBAHUSX, HNPOYHOCTHBIE U Ae(hOpMaTHBHBIC
CBOMCTBA KOTOPBIX U3MEHAIOTCS HE3HAYUTEIHHO B pe3yJIbTaTe MX MPOMEp3aHHsl U OTTaUBaHUS;

— pa3paboTKy B INIMHUCTHIX T'PYHTaX BBIEMOK ITyOMHOW Oosiee 3 M c IepeMelleHHeM I'pyHTa B
HACBIIb, KaBaIbEP WU B OTBAIT;

— YCTpPOWCTBO HACHIIeH Ha 00JI0Tax;

— YCTPOHCTBO IITOJIEH U IITyOOKHX IPEHaXHBIX Ipope3eit;

— YKpeIUIeHHEe OTKOCOB HAChIIel perysAlUOHHBIX COOpPYKE€HHH M pycel peK KaMeHHOU
HaOpOCKOi, 0ETOHHBIMH MAaCCHBAMH, IUTUTAMH U T.II.

B TeueHune 3uMHEr0 BpEMEHH HE CIEyeT IpelyCMaTpHBaTh:

— pa3paboTKy BBIEMOK B HECKAJIbHBIX IPyHTaX INIyOMHOM 10 3 M;

— BO3BEJICHME HAChINEN U3 pe3epBOB;

— IUTAHWPOBKY 3€MJITHOTO ITOJIOTHA M3 TJIMHNUCTHIX TPYHTOB M ITBIIEBATHIX TIECKOB;

— YCTpOWCTBO HErTyOOKHX KaHaB U PyCEN.

15.3 lns Hacklnel, BO3BOJMMBIX B 3MMHEE BpEMsl, JI0ITyCKAETCS IPUMEHSTh CIIeTyIONIHe TPYHTHI U3
BBIEMOK WJIH KapbhepoB:

—pa3pBIXJICHHBIE  CKaJbHBIE  TPYHTBI  (HE3aBHUCUMO  OT  CTCNEHH  BBIBETPHBAHMUS),
KPYIHOOOJIOMOYHBIE, KPYITHOOOJIOMOYHBIE C MECYaHbIM 3aMOTHHUTENEM, IECKU KPYIHbIE U CpelHue, a
TaKXe ChIITy4yeMep3JIble MEJIKUE U MbIIEBAThIE IECKH;

— JONYCKAloTCSl TaKK€ TJIMHHUCTBIE TPYHTHI, HWMEIOIINE BIAXHOCTh HE CBBINIE T'PAHUIIBI
packaThIBaHUS.

I'nunucteie momytBepapie rpyHTHl (0 < I < 0,25) paspemraercs NPUMEHSATh NMPU OTCYTCTBHH
TPYHTOB C MEHBIIEHN BIa)KHOCTBIO.

BepxHuil cinoii HackllM TOJIIMHOM He MeHee 1 M cieqyeT OTChINaTh TOJNBKO TallbIM U
CBIIIy4EeMEP3JIbIM JPSHUPYIOIUM HWJIM TaJbIM TJIHHUCTBIM TPYHTOM, WIIM KPYITHOOOJOMOYHBIM C
MECUaHBIM 3aTI0JTHUTEIIEM.

Jlna Hacelned 3a 3aJHMMU TPaHAMHU YCTOEB U JUIsl KOHYCOB Y MOCTOB CIEAYET MPUMEHATH TOJIBKO
TaJblid WM ChITYyYeMEP3IIbIM IPEHUPYIOIIHUMA TPYHT.

Haceinmu Ha moiiMe pek B mpeaenax 3aTOIUICHHUS JOITyCKAETCS BO3BOAWTH B 3MMHEE BpeMs U3
CKJIBHBIX CJIA0OBBIBETPHUBAIOIINXCS. ¥ BBIBETPUBAIOIIUXCS TPYHTOB, KpPYITHOOOJIOMOYHBIX U
KPYHMHOOOJIOMOYHBIX C TI€CYaHbIM 3allOJHUTENEM, a Takke M3 IIeCUaHbIX, BKIJIIOYAs Tajble M
CBIITy4E€MEP3IIbIC METIKUE U MBIJIEBATHIC MIECKH.

15.4 Beicota Hacbllel, BO3BOJMMBIX B 3MMHEE BpeMsl W3 TIIIMHHCTHIX TPYHTOB, HE JOJDKHA
MPEBEIIATH 3HAYCHUH, MPUBEICHHBIX B Ta0Ommme 15.1.

Tabmuma 15.1

Knumar paiiona CpenneronoBas HaubonbImast BEICOTa HACBITH
TeMIepaTypa U3 TIIMHUCTBIX TPYHTOB, M
Bo3ayxa, °C
CypoBbiii Huxe -2 25
XoJI0IHBIN Ot -2 o +1 3,5
YmepeHHbIit Ot +1 go +5 45
Tenubiid Bonee +5 bes orpannuenuit
[Ipumeuanne — Temneparypy BO3QyXa CpPEAHIOI 3a TOJl CIEAyeT
npunuMats 1o ganHeiM CHull 2.01.01-82 «CrpoutensHas KIMMaTONIOTUS
1 Te0(QH3HMKay WU 110 TaHHBIM OIIDKaiIeil MeTeOCTaHIINH.

15.5 TIpu HeoOXOOMMOCTH BO3BEICHUS B 3UMHEE BPEMs HACBINIEH MM CJIOEB MOIIHOCTBHIO Ooiiee
3HAUEHMH, yKa3aHHbIX B Tabnuue 15.1, cimemyer mpemycMaTpuBaTh HCIOJIB30BAHHE JPEHHUPYIOIINX
TPYHTOB, a TIPH UX OTCYTCTBHUH HEOOXOANMO:

B KayecTBe 00BEKTOB Ul IPOMU3BOJACTBA PabOT B 3UMHEE BPEMs HAa3HA4YaTh HACBHIIM HAa IIPOYHOM
ocHoBaHuu(cMm. 1. 4.23);

IpeaycMaTpUBaTh COOTBETCTBYIOIIMH 3arac Ha 0CaJIKy I'PYHTOB (II0 BBICOTE HACBHINH WJIM IIHMPUHE



MIOBEPXY);

IIpeyCMaTpUBATh YIIOJIIOKEHNE OTKOCOB MJIM YCTPOHUCTBO OepM, Ha3HAYaEeMbIX 110 pacyery;

[IPOEKTUPOBATH 3AILUUTHBIE CJIOU 1101 OCHOBHOM IUIOIIAIKOM.

ITpoexkTupoBaTh BEPXHIOK YacTh HACBIITN HA BBICOTY | M U3 Taloro rpyHTa ¢ OTCBHINKOM 3TOTO CIos
B TEIJIOE BpeMs rojia U YIUIOTHEHHUEM JI0 YCTAaHOBJIEHHBIX HOpM (cM. 1. 4.12), a mpu HE0OXO0AUMOCTH
YKJIQJIKA MYTH B 3UIMHEE BpPeMsI — BEPXHIOI0 YacTh HACBIIM TOJIIMHOW HE MeHee | M BO3BOAWTH W3
JIPEHHUPYIOIINX TPYHTOB.

15.6 lns Hacklnei, BO3BOJUMBIX B 3MMHEE BpeMsl, B IIPOEKTE MPOU3BOJICTBA PadOT 3amac Ha 0CaIKy
HEoOX0ANMO TpelycMaTpUBaTh B pa3Mepe:

5—6 % — Tpu TIMHACTHIX TPYHTAX;

4—5 % — mpu neckax, KpymrHOOOJIOMOYHBIX TPYHTAX C MECUYAHBIM U TJIMHUCTBIM 3aIlOJIHUTEIIEM H
JICTKOBBIBCTPUBAIOIIUXCH.

Kpome TOro, mOMOJHHUTENBHO CIEAYET YYUTHIBATh OCAJKy OCHOBAHHWH, BBI3BIBAEMYIO My4YEeHHUEM
MIOBEPXHOCTHOTO CJIOSI TPYHTOB OCHOBAaHHSI.

15.7 Jlns Hacelnedl, BO3BOAMMBIX B 3MMHEE BpeMs, PEKOMEHAyeTcs IpelycMaTpuBaTh Kapbephl
(BBIEMKH), TOJIIMHA MEP3JIOTO CJIOSI B KOTOPBIX HE MpeBbIIaeT 1/3 obuieid BBICOTHI 320051, C TEM YTOOBI
COJICp)KaHWe TBEPAOMEP3JIOr0 TPyHTa B Hachkimu He mpesbimano 30 % oOmero o0bema rpyHTa,
YKJIQABIBAEMOTO B HACHINb. TBEPAOMEP3IIBIN TPYHT B HACBHITK JOIDKEH Pa3MENIaThCsl pAaBHOMEPHO 0e3
KOHIICHTpallu MEP3JIbIX KOMBCB B OTKOCHOM YacTH.

Pa3zpeixiieHne Mep3iIoro rpyHTa JOJDKHO 00ecleunBaTh MoJIydeHHe KOMBEB C pa3MepaMu He Oojee
0,2 m.

15.8 B HeoOXomumMbIX cllydasx CiedyeT NpelyCMaTpHBaTh CHEHUAIbHBIE MEPONPUSITHS 110
CHIDKCHUIO TJIyOWHBI TpPOMEp3aHUsi B Kapbepax M BbIeMKax (TpeJBapUTENbHOE pPBHIXJICHHE
TIOBEPXHOCTHOTO CJIOSI TPYHTA JIO €ro IPOMEp3aHHMsl, TIOKPHITHE TTOBEPXHOCTH TETIIOM30JIIIMOHHBIMA
MaTepHallaMH U Jp.).

15.9 Hachinu Ha 3aTOIIIsIeMBIX TOWMax JTOJKHBI OBITH OTCHINAHBI K HAYaJTy IOJIOBOJIBS IO OTMETKH,
He MeHee yeM Ha 0,5 M mpeBbIIAONIEH YPOBEHb 0XKHUAAEMOTO I'OPHU30HTA BBICOKMX BOJ C YYETOM
BBICOTHI HAaKaTa BOJIHBI Ha OTKOC. IIpM 3TOM MOIDKHBI OBITH TAaKXKE BBITOJIHEHBI IPENLYyCMOTPEHHBIC
MPOEKTOM YKPEIJICHHUSI OTKOCOB.

16 PESEPBbBI, KABAJIBEPBI, BAHKETbBI

PezepBbl

16.1 PesepBbl, pa3MeniaeMble BIOJIb HACHINEH, ClIeNyeT MIPOSKTHPOBATh B CIydasix HEHPUIOJHOCTH
WJIN HEXBATKHW MOJIA OTCBIIIKHU HaChITIEN TpyHTa M3 CMECKHBIX BBIEMOK H TEXHUKO-DKOHOMHYECKOM
HEIIeIecO00pa3HOCTH UCIIOIB30BaHKS BEIEMOK-KapbepOB WJIM TPAHCIIOPTHPOBAHUS TPYHTA M3 JIPYTUX
KapbepoB.

16.2 He pomyckaercst pa3MeliaTh pe3epBbl B MpeJeNiax pas3/ielibHbIX ITYHKTOB C ITyTEBBIM
pa3BUTHEM, HACEJCHHBIX ITyHKTOB, B MECTaX pACIOJIOXKEHUS MYyTEBBIX 3/laHMH M Iepee3sioB, Ha
ydJacTKax pa3BUTHS KapcTa, a Takke, Kak MPaBWIo, Ha MoiiMax pek. CMeXHbIe y4acTKH pPe3epBOB B
Ipezenax OTACIbHBIX 3/JaHNi U MIepPee3 0B cIeAyeT COSANHITh KaHABaMH, JIOTKAaMH WIIH TpyOamH.

16.3 PacnosnoxeHue pe3epBOB OTHOCHUTEIBHO NPOEKTHPYEMOH HACHIM ClIeAyeT Ha3Ha4YaTh
coryacHo Tabsmie 16.1 ¢ y4eToMm monepeyHoro yKjIoHa Ha MecTHOCTH. PaccTosiHue Meay BHEITHEH
OpOBKOIi pe3epBa U rpaHUIIECH TOIOCH OTBOJIA JTOJDKHO OBITH HE MeHee 1 M.

16.4 Mexay mnoJOMIBOM OTKOCa HACBIIM M OpOBKOW pe3epBa HEOOXOJMMO OCTaBIATH OepMy
MIMPUHON HEe MeHee 3 M. Y HaChIed BBICOTOH O 2 M Ha CyXOM OCHOBAaHWHW IMUPUHY OepM
paspemnIaercss yMEHbIIATh 10 | M.

Co cTopoHbI OyJylIero BToporo mytH skene3Hbix gopor [—III kareropuii mupuny 6epm cieayer
Ha3HayaTh paBHOH 8,0 M.

Tabmuma 16.1

ITonepeunslii yKI0H Pacnonoxenue pe3epBoB
MCCTHOCTH
ONITHMAJIBHOE JIOITyCTHMOE

[Momoxe 1:10 C nByx croporn  |C ogHOM CTOPOHBI

Ot 1:10 mo 1:5 C HaropHO# |C IByX CTOpPOH
CTOPOHBI

Kpyue 1:5 Pesepsrl He|C HaropHO  CTOPOHBI IO
IIPOCKTUPOBATh  |OTAEIbHBIM PEIICHHUSM C pacyeToM




o01eil yCTOHYMBOCTH KOCOropa u
HACBIIH N10CJIE YCTPOWCTBA pe3epBa

BepmaMm ¢ HaropHoil CTOpOHBI HEOOXOIWUMO MpHIABaTh momepedHslid ykioH ot 0,02 mo 0,04 B
CTOPOHY pe3epBa 3a CUeT CPE3KHU MIIH MPHUCHINIKYA TPYHTA (CM. PUCYHOK 7.3).

16.5 Pe3epBbl HEOOX0ANMO, KaK IIPaBHUIIO, BKIOYATh B OOIIYIO CHCTEMY BOJOOTBOIHBIX YCTPOMCTB,
OTPAXIAIONINX 3€MJIIHOE MOJOTHO OT BO3ACHCTBUS IOBEPXHOCTHOM BOXBI, M IpEdyCMaTpUBATh
OTZETbHBIE BBITYCKH BOJBI U3 PE3EPBOB B MOHIKEHHBIE MECTA NPHIIETAIONIEH MECTHOCTH COTIACHO
TpeboBaHusM pasznena 17.

16.6 3amkHyTBIE pe3epBbl 0€3 BOIOOTBOJOB JOIYCKacTCs NPHMEHSATh Ha YYacTKax C
JPEHHUPYIOIIUMH TPYHTAMU B paliOHaX C 3aCyLUTMBBIM KIMMAaTOM (HCKIIIOYas PaiOHBI MPOCATOYHBIX
TPYHTOB) U B paliOHAaX PacIHOJ0XKEHUS MOJBIKHBIX MECKOB. B MOIBIKHBIX MECKAaX PE3epBHI CIEAyeT
MPOEKTUPOBATh TPEUMYIIECTBEHHO Y3KMMH M TIYOOKMMH, HX pEKOMEHIyeTcs pa3MeIaTh C
MOZIBETPEHHOM CTOPOHEL.

®dopma U pacIoIoKEHUE PE3EPBOB HE NOJDKHBI YXYAIIATh YCIOBHUS MIECKOIIEPEHOCA.

16.7 JIHy pe3epBOB, BXOASAIIMX B OOILIYI0 CHCTEMY BOJOOTBOJHBIX YCTPOMCTB, HEOOXOIHMO
MIPUIABATh TONCPEYHBIA W IPOIOIBHBIN YKIIOHEI. [lomepednslil YKIIOH MoibkeH ObTh He MeHee 0,02, a
npoponbHelii — He MeHee 0,002. /IHo pesepBa mpu ero mmpuHe A0 10 M ciemyeTr IpOeKTHPOBaTh
OJTHOCKATHBIM C TONEPEYHBIM YKJIOHOM OT 3E€MIITHOTO MOJIOTHA, a NpH MupuHE Oomee 10M —
JIBYCKaTHBIM, C YKJIOHOM OT KpaeB pe3epBa K €ro cepeanHe.

HanGonpmmii mpoIoabpHEIH YKIIOH pe3epBa ¢ HM30BOWH CTOPOHBI HACHITM HE JIOJDKEH NPEBBIIIATH
0,008, a mma merxkopa3mbiBaeMblx TpyHTOB — 0,005. YKIOH AHa pe3epBOB C HAaropHOW CTOPOHEI
HAChINeEll CclieflyeT Ha3HayaTh 110 pacdyeTy B 3aBUCHMOCTH OT BHJA IPYHTA, KOJIWYECTBA M CKOPOCTH
TEUEHHS BOJBI.

B cnydasx xorza rmo ycioBusAM penbeda MECTHOCTH HPOJONBHBIN YKIIOH JTHA pe3epBa MOIydaeTcs
Kpyde [AOIyCKaeMOro IO Pa3MbIBAEMOCTH TPYHTA, PE3EPBBI CIEAYET MPOECKTUPOBATH OTICIbHBIMU
y4acTKaMH C HauOOJBIIMM JOMYCTHMBIM YKIOHOM JHA. MeEXIy COCEIHHUMH y4yacTKaMH pe3epBa
HEOOXOAMMO OCTaBJISITH ITOJIOCHI HEHAPYIIEHHOTO IPYHTa IIMPHHOW HE MEHee 3 M M IpeaycMaTpUBaTh
B HUX yCTPOMCTBO YKPEIUIEHHBIX KaHAB C NepernagaMu BEICOToH 10 0,5 M.

16.8 Pa3mepsl pe3epBOB CleAyeT ONpeNeNsiTh UCXOAs M3 00beMa MOTpeOHOro IpyHTa U YKIIOHA,
HEOOXOAMMOro il OOECHEeUYeHus] CTOKa, C y4YeTOM IapaMeTpoB HPUMEHSEMBIX ISl COOPY>KEHHMS
HAaChINeH MalllH ¥ MEXaHU3MOB U YCIIOBUI OXpaHBl OKPY>KaIOIIEH Cpebl.

ITpn HEBO3MOKHOCTH WM HEIEIECO00Pa3sHOCTH yBEIMUYECHUS TNTyOHHBI pe3epBa, HCIOIb3YEeMOTO B
Ka4yecTBe BOJOOTBOZA, Ui MPOMYyCKa BOJABI CJEAYET NPOSKTHPOBATh BOJOOTBOAHYIO KaHaBy C
pa3MelIeHeM ee B TOHMKEHHOH YacTH pe3epBa.

OTKOCHI pe3epBOB ClIeAyeT MpoeKTUpoBaTh He kpyue 1:1,5. [lepexoas! oT opHON MMpPHHBI pe3epBa
K JPYTOH CIIeyeT Ha3HAYaTh 3a CUST OTKIIOHEHHS ITOJIEBOTO OTKOCA IO YTIOM OKoio 15°.

16.9 Ha moiiMax pek 3akjagka pe3cpBOB, KaK MPABWIIO, HE JOMYCKAeTCs. B HCKIIOYHTEIBHBIX
CITy4asix YCTpPOHCTBO Pe3epBOB IPOU3BOIMUTCS MO0 MHIUBHIYAILHOMY MPOCKTY, TPUYEM:

pacIoI0KeHNEe Pe3epPBOB HEOOXOAMMO YBSA3BIBATE C PETYIISIIMOHHBIMHU COOPYKEHUSIMH;

PacCCTOAHUC MEKIY HHXKHUM KOHIIOM PE3CPBA U YPE30OM MEKCHHBIX BOJ JOJKHO ObITH HEe MeHee 10
M;

OTMETKY JTHa PE3EPBOB CJIEAyeT Ha3HAa4YaTh BhIIIEC YPOBHS MEXKEHHBIX BOJ;

JUIS BBIITYCKa BOJIBI M3 pE3epBa HEOOXOAMMO MPEayCMaTPHBATh YCTPOICTBO KaHABEI,

OepMbl MEXIy MOJIOLIBOI HACKINK U OPOBKOI pe3epBa clielyeT Ha3HayaTh He MeHee 4 M.

Co CTOpOHBI HACHIITU B pe3epBax CIEAYET OCTaBIISTh BBICTYIIBI B BUJIE TPABEPC M YKPEIUISTh OTKOC,
€CITH TIPY TTaBOJIKE BO3MOXKHO TEUCHHE BOJIBI BIOJIb pPe3epBa.

16.10 CocpenoToueHHbIe pe3epBbl — TPYHTOBBIE Kapbepbl, pacrojiaraeMble B YAaJICHHH OT
HACBINY, CJEAYeT NPOEKTHPOBaTh C COOJIIOZCHUEM TPeOOBaHUI 10 MaKCHMaJIbHO BO3MOKHOMY
COXpPaHEHHMIO OKpYXalolled cpelbl, B COOTBETCTBHM C yKa3aHWSAMH pasaena 22. HeobOxoanmo
IpeayCcMaTpUBaTh IUNIAHUPOBKY OTKOCOB ITOCTIE BBIPAOOTKH Kaphepa ¢ YU4eTOM IHOCIEeAyIonIeH MocaaKu
JIEPEBBEB, HCIIOIB30BAHNUS Kapbepa MO BOJIOEM WM AT APYTHX HAPOJHOXO3SHCTBEHHBIX LETIEH.

Pazmepsl 1M KOHQUrypalus KapbepoB HA3HA4YalOTCS C Y4YETOM IOTPEOHOCTH B TIPYHTE, €ro
COCTOSIHMSL M B COOTBETCTBHHM C TPEOOBaHMSMH TEXHHKH OE30MAacCHOCTH, a TaKXkKe C YYEeTOM HX
MOCJIEAYIONIETO UCTIOIb30BAHMS ISl XO3HCTBEHHBIX LIEJIEH.

Kasanbepsl
16.11 Kapanbepbl HEOOXOIUMO IPEIyCMaTpHUBaTh B CIIydasX HENPUTOJHOCTH WIIM TEXHUKO-
9KOHOMHYECKOH HeleIeco00pa3HOCTH UCIIONb30BAaHMS IPyHTa U3 BEIEMKH JUISl HACKINEH, a TakxkKe MpH



OTCYTCTBUH B HENOCPEACTBEHHON OJIM30CTH OT BBIEMKH ITOHM)KEHHBIX MECT pelibeda, KOTOpble MOTyT
OBITH MCIIOJIB30BaHbI ISl Pa3MEIICHNs] HEPUTOJHOTO MIIM M3JIMIIHETO rpyHTa. [Ipy npoekTHpoBaHun
KaBaJILEPOB CIIEIYET yUUTHIBATh TAK)KE HEOOXOANMOCTH COOMIONICHMS TPeOOBaHMI MO MaKCHMAaIbHO
BO3MOXKHOMY COXPAHEHHUIO OKpPYXXaloIEH Ccpeipl B COOTBETCTBHM C YKazaHMAMH paszgena 22,
IpeaycMaTpUBaTh CPE3KY PACTUTEIBHOTO CIIOS € IUIONIAA1, 3aHUMAaeMON KaBalbepoM.

Pa3smMemenune rpyHTa B KaBanbepax He JOMYCKAeTCs:

Ha TePPUTOPHUH CTAHIMOHHBIX IJIOMIA/I0K, HACEIEHHBIX ITyHKTOB ¥ MMPOMBIIUICHHBIX MPEIIPHATHI;

B MECTax, I'/ie KaBaJbepbl MOTYT CIOCOOCTBOBATh CHEKHBIM WJIM II€CYaHBIM 3aHOCAM IIyTH, B TOM
qHCcIe BOJh MEJIKUX BBIEMOK;

C HArOpHOM CTOPOHBHI IOJIyBBIEMOK;

B TeX CIydJasxX, KOTJa Harpys3ka OT KaBaJbepa MOXET BBI3BaTh HapyIIeHHE oOIIel yCToiumBOCTH
OTKOCOB BBIEMKHU.

16.12 KaBanbepsl cienyeT NMPOEKTUPOBATH B COOTBETCTBHM C PUCYHKOM 16.1 m pasmemarp B
3aBUCHMOCTH OT TOIEPEYHOT0 YKJIOHa MECTHOCTH (Tabnmia 16.2), ¢ y4eToM yCIOBHIl 3aHOCHMOCTH
CHETOM HJIM IIECKOM, a TaK)Ke€ CBOWCTB M COCTOSIHHUSI TPyHTa IPOPE3acMON BBHIEMKH M IOJIEKAIIETO
yKJIaJKe B KaBaJbep.

Tabmuma 16.2

ITonepeuHslii yKiIoH Pacnonoxenue kaBaJibepoB
ONTHUMAJIBHOE JIOITYCTHMOE
Ionoxe 1:5 C 1ByX CTOpOH C o1HOM CTOPOHBI
Ot 1:5 10 1:3 C HU30BOM CTOPOHBI C  BepxoBOH  CTOPOHBI  C
MPOBEPKOH  pacdeToM  oOImIeit
YCTOWYUBOCTH COOPYKEHUS

Kpyue 1:3 HeobOxoauMo ycTaHaBIMBaTH C Y4E€TOM MECTHBIX YCIOBHH U C
IIPOBEPKOH pacyeToM 00IIeH YCTOHUYMBOCTH COOPYKEHHS

16.13 Pa3mepbl KaBaibepoB (MX BHICOTA M IIMPHHA TMOHU3Y) OMPEACISIOT B 3aBHCUMOCTH OT
o0BeMa OTCHIIAEMOr0 B HHUX TPyHTa, MapamMeTPOB NPHMEHSAEMBIX MAlIMH M MEXaHHW3MOB, YCIOBHUIl
OXpaHbI OKpY’KaroIei cpeapl 1 PU3NKO-MEXaHUUECKHX XapaKTEPUCTHK OTCHIaeMoro rpyHra. OTKOCH
KaBaJbepOB CIEAYeT MPOEKTUPOBATh C 3all0KEHHEM He Kpyde 1:1,5; BepXy KaBaabepoB HMPHIAIOT
norrepeyHsIit ykiioH He MeHee 0,02 B TIOIeBYIO CTOPOHY.

Kapasnseps!l ¢ HU30BOH CTOPOHBI BRIEMKH JOJDKHBI UMETh Pa3phbIBBI IIMPUHON HE MEeHee 3 M yepes
Kaxasle 50 M U B TIOHIKEHHBIX MecTax. [lnomanke Mexay OpoBKOW BBIEMKH M OTKOCOM KaBajbepa
MPUJAETCS YKIOH B CTOPOHY Pa3phIBOB.

16.14 PaccrosiHue OT MOJOUIBBI KaBaibepa J0 OPOBKM OTKOCAa MPOCKTUPYEMOW BBHIEMKH, a Ha
yyacTKax ycTpoicTBa B Onwkaiei NmepcrekTHBE BTOPOTro IIyTH — JI0 OPOBKH OTKOCA BBIEMKH JIJIS
Oyamymiero myTH IODKHO OBbITH He MeHee 5 M. Ha ydacTkax ¢ IVIMHHCTBIMH TIE€peyBIa)KHEHHBIMU
TPyHTaMH, B TOM 4YHCJIE NpPU HAINYNH BEPXOBOJKH, 3TO PACCTOSHHE [OJDKHO OBITh HE MEHeEe
(5+H)>10Mm, rne H— BBICOTA OTKOCA MPOCKTHPYEMOM BBHIEMKH.

16.15 B mnpenenax MHONYBBIEMOK, a TaKXKe pa3lelbHBIX ITyHKTOB, Pa3MELICHHBIX Ha KPYTBIX
KOCOTOpax, JUIIHUNA WIA HENPUTOAHBIA AJI HACBIIEH IPYHT CIEAYeT pa3MellaTh ¢ HU30BOM CTOPOHBI
TMOJIOTHA, TIPUYEM BEPX OTCHIITKM HEOOXOIUMO IPOEKTHPOBATh HIDKE OPOBKHM 3EMIISTHOTO IOJIOTHA HE
MeHee ueM Ha 0,5 M, ¢ nonepe4nsiM ykiaoHOM 0,02— 0,04 oT nonoTHa ¢ NpOBEpPKON yCTOMYUBOCTU
MyTH.

16.16 B paiioHax MOABMKHBIX MECKOB Ha CHIIBHO 3aHOCHMBIX yYacTKaX KaBaJbephbl HE YCTPaUBaIOT;

JIMIIHUM TPYHT U3 BBIEMOK CIEAyeT pa3MellaTh CIOeM TONIIMHON 10 1 M 3a mpenenamu oTkoca C
MOZIBETPEHHOM CTOPOHBI M HEMEAJICHHO YKPEIUIATh €ro MOBEPXHOCTh. B mpenenax Malo3aHOCHMBIX
YYacTKOB KaBaJIbePhl CIEAyeT MPOEKTUPOBATh COTIacHO TpeboBaHmsM mi. 16.11—16.15 HacTosmero
paszena, pacnonaras UX ¢ IOABETPEHHOH CTOPOHBIL.

16.17 Ecnu B pa3mene mpoekta oxpaHbl okpyxaromeii cpenbl (OOC) ycTpoHCTBO KaBalbepoB HE
MPEAYyCMOTPEHO, KaK 3alIUTHOE MEPONPUSITHE HEOOXOANMO NMPOU3BOAMUTH OTCHIIKY I'DYHTOB CIIOSIMU
J0 1 M M NMIaHUPOBKY KaxAoro ciosi Oynbao3epoMm. [locie 3aBepiieHHs OTCBHIIKH [OBEPXHOCTb
KaBaJbEePOB CIEAYET YKPEIISATh I0CEBOM MHOTOJIETHUX TPaB.
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1 — HaropHas kKaHaBa; 2 — KaBanbep; 3 — 3a0aHKeTHas KaHaBa; 4 — OAHKET; 5 — OTKOC BEIEMKH
Pucynok 16.1 — Cxema pa3MmenieHust 0aHKETOB, KaBalIbePOB, 3a0aHKETHBIX M HATOPHBIX KaHAB



Bankerst

16.18 bankeTsI 1 3a0aHKETHBIC KAHABEI HEOOXOMMEI JUISI OTBOA TOBEPXHOCTHOW BOJIBI C TUIOMIAIN
MEKIy HaropHbIM OTKOCOM BBIEMKH U ITO/IOIIBOM KaBaJbepa M 3aIIUTHl OTKOCOB BBIEMOK OT pa3MbIBa.

baHKeThl 1 3a0aHKETHBIE KaHABBI CIEAYET MPOCKTHPOBATh TPEYTOJIbHON (POPMBI B COOTBETCTBHH C
pucyHkoM-16.1. OHH 00pa3yloTcs IyTeM IUIaHUPOBaHHS ITOBEPXHOCTH IIOJIOCHI MEXAy OpOBKOMA
OTKOCa BBIEMKHU M TIOJOIIBOH KaBajibepa ¢ MPOAOIbHBIM YKIOHOM He MeHee 0,005 u momepeyHbIM
VKIOHOM B CTOpoHY KaBambepa 0,02—0,04. [Ipm Hamwmuum MECTHBIX TOHIKEHUH HEOOXO0IMMO
IpeyCcMaTpUBATh OPTraHU30BAHHBIN BBIITYCK BOABI U3 3a0aHKETHOM KaHABBI 10 OTKOCY B KIOBET.

B npezenax mosxorux Kocoropos, a TakKe y HerNyOOKHX BBIEMOK, KOTJIa YCTPOHCTBO OaHKETOB M
3a0aHKETHBIX KaHaB HEIEeIeco00pa3HO, MPOEKTOM HEOOXOIUMO MpeayCMaTpUBaTh IUIAHUPOBKY
MIOBEPXHOCTH KOCOTOpa Ha II0JIOCE IIMPUHOM OKOJO 3 M, Ipuieraromeidl K OpOBKE BBIEMKH, C
MPUIaHUEM TTOBEPXHOCTH MOMEPEYHOro YKIOHA K BeleMKe He MeHee 0,02 m yKpemseHHe ee 0CeBOM
Tpas.

16.19 bankets! ¢ 3a0aHKETHRIMH KaHaBaM{ HE CIIEIyeT NMPOSKTHPOBATh Ha KOCOTOpax KpyTHU3HOMH
1:5 u Gonee, a TaxKe y BHIEMOK B JIECCOBBIX U CKAIbHBIX TPYHTaX.

BopmooTBonHBIE yCTpoOiicTBa B ATHX ClOydasx HEOOXOOUMO NPOEKTHPOBaTh HHAMBHUIYAIbHO C
YYETOM MECTHBIX YCIIOBHH.

17 YCTPOMCTBA JUIS1 OTBOJA IOBEPXHOCTHBIX MU TPYHTOBBIX BO/J|

O0nMe MoJI0KEeHus

17.1 B mpenenax NEeperoHOB M pa3lelbHBIX MYyHKTOB CIEIyeT MPOEKTUPOBATH YCTPOWCTBA ISt
OTBOJIa OT 3EMJISSHOTO IOJIOTHA MOBEPXHOCTHBIX BOJ W (B HEOOXOAMMBIX CIydYasix) IUIs MOHMKCHUS
YPOBHSI TPYHTOBBIX BOJ. [Ipu COOTBETCTBYIOIEM 0OOCHOBAHMU BOJOOTBOJBI MOTYT HE YCTPAHBATHCS
Ha y4acTKaX PaclpoCTPaHEHHs MECKOB B pallOHaX C 3aCYILIMBBIM KIMMATOM.

17.2 OTBOA MOBEPXHOCTHBIX BOJ] CICIyET MPEAYCMAaTPUBATh:

OT Hachlnedl — KaHaBamu (TIPOJIOJIGHBIMEM U TOTMEPEYHBIMU BOJIOOTBOJHBIMU, OCYIIMTEIHHBIMH )
WK pe3epBaMu;

OT OTKOCOB BBICMOK U HOJ'IyBBIeMOK —KaHaBaMH (HaFOpHBIMI/I u 3a6aHKeTHBIMI/I);

OT OCHOBHOM TUIOIIAKU 3€MJISTHOTO ITOJIOTHA B BBIEMKAX U MOJIYBBIEMKAX M C OTKOCOB BHICMOK —
KIOBETaMH, JIOTKAMH, KIOBET-TPAHIICSIMH ¥ TPAHIICAMH, KIOBETAMHA W JOTKAMH B KOMOWHAIUU C
JpEHaKaMU MEJIKOTO 3aJI0KEHHSI.

IToBepXHOCTHBIC BOJBI HEOOXOAMMO OTBOJUTH K OJIMKAWUIIEMYy BOOIMPOIYCKHOMY COOPYKCHHUIO
WK B CTOPOHY OT 3€MIITHOTO TOJIOTHA B MMOHMKCHHBIC MecTa peibeda.

C HaropHOW CTOPOHBI MOJIOTHA JIOJDKCH OBITH MPETYCMOTPEH CIDIONIHOM MPOJONIBHEIA BOJIOOTBOJ
OT KaXXJI0TO MEePEeceKaeMOoro J0POroi Bogopasiena 10 BOJAOIPOIYCKHOIO COOPYKEHHUS WM JI0 MECTa,
OT KOTOPOI'0 BO3MOYKEH IONECPEYHBIH OTBO BOABI B CTOPOHY OT 3€MJISTHOT'O MOJIOTHA.

ConpspkeHHsT BOJOOTBOJA C PYCIOM BOJOTOKOB CJICIYET MPOCKTUPOBATH C BBIMOJIHEHUCM
CIeyromuX TpeOOBaHUI: B MeCTE CONPSDKCHUS KaHABY HAMPABIATH [0 TCUCHHWIO BOIOTOKA (Yroi
MEX[y OCSIMHU Y KaHaBBI M BOJOTOKA Ha3HAdaTh He Oouee 45°);

N3MCHCHUA HanpaBneHm{ KaHaB HpOCKTHpOBaTB IIJIAaBHBIMH 110 KpHBOﬁ pa}lI/IyCOM HC MCHECC ]OM

17.3 TlonepevyHoe cedeHrEe BOJJOOTBOJHBIX YCTPOUCTB CIEAYET Ha3HAYATh 110 PACUCTHBIM pacXoaaM
BO/JIbl, YCTAHABIMBAEMBIM C BEPOSTHOCTBIO MPEBBIIICHUS 110 HOPMaM, yKa3aHHbIM B Tabmuie 17.1.

BpOBKa BOJOOTBOJAOB JOJI’)KHA BO3BBIIIATHCA HAQ ypOBHeM BOJIbI, COOTBCTCTBy}OHII/IM pacxozIy
YKa3aHHOW BEPOSITHOCTHU MPEBBIICHHUS, HE MecHee ueM Ha 0,2 M.

Tabmuma 17.1

BeposiTHOCTh NpEeBBIIIeHNs PACUETHBIX PacXoioB, %, s
Kareropus mununit KIOBETOB, HATOPHBIX MIPOJONBHBIX (y HACHIEH) U
KaHaB U BO)IOC6POCOB TMONEPEUYHbIX BOOJOOTBOJHBLIX KaHAaB
CxopocTHEIe,
ocoborpy3o-
HAIPSDKEHHBIE
—II 1 4
Il 3 7
v 5 10

17.4 HanbGonpuiwii poIobHBINA YKIOH BOJAOOTBOJHBIX YCTPOUCTB CIEAyeT Ha3HAYATh 110 PacyeTy
B 3aBUCHMOCTH OT pacxoja BOABL, BHAA TIPYHTA, THIA YKpPEIUICHHS OTKOCOB M IHA KaHaBbl H



JIOILyCKAaEeMbIX CKOPOCTEM TeUEHUs 110 pa3MbIBY. ECIIM yCTAHOBIIEHHBIN 110 pacyeTy YKJIOH BOJOOTBOJA
MEHBIIE €CTECTBEHHOIO YKJIOHa MECTHOCTH, TO HEOOXOAMMO HpeaycMaTpHBaTh YCTPOMCTBO
MIepeTazoB, a IpH OOJBIINX pacXoaax — OBICTPOTOKOB, M BOJOOOMHBIX KoioALeB. Bee BogooTBOAHEIE
YCTpOMCTBa Ha y4acTKax CO CJIOXHBIMU HH)KCHEPHO-TEOJOTMYECKUMH YCIOBHUSMH IPOEKTHPYIOTCS
WHAWBUIYaJIbHO.

17.5 Ha HeBBICOKMX BOJOpa3Jenax IByX CMEKHBIX OacceifHOB, Ha ITOJIOCe IJIMHOW HEe MEHee 5 M,
YCTPOMCTBO pe3epBOB M KaHAB HE JOIYCKAETCs, €CIM BBIIYCK BOJABI OyIET OCYIIECTBICH B pa3HbIC
BOJIOTIPOIIYCKHBIE COOpPY)KEeHHs. B HEoOXOAMMBIX ciydasX Ha TaKHX BOJOpa3fenax CciexyeT
MpeaycMaTpUBaTh YCTPOHCTBO pa3feiIUTENbHOW NaMObl INUPUHOM IOBEpXy HE MeHee 3 M ¢
3aJI0)KEHHEM OTKOCOB HE Kpyde 1:2, ¢ BO3BBHIIICHHEM €€ Bepxa HaJ pacueTHHIM ypOBHEM BOJIBI HE
menee 0,25 m.

B OTACJIBHBIX ClIydasixX IpU TEXHHUKO-O3KOHOMHNYCCKOM O6OCHOB8.HI/II/I JOIMYCKA€TCA MPOIYyCK
Pacxo0B BOJBI C IBYX OacceliHOB U 6oiiee B OJHO UCKYCCTBEHHOE COOpPYXKEHHE.

17.6 BomooTBOAHBIE YCTPOHCTBA pa3MeEIIalOTCs B IOJOCE OTBOJA TaK, YTOOBI PAaCCTOSHHE OT
Hapy»XHOHW OPOBKH OTKOCa BOJOOTBOJHOTO YCTPOMCTBA A0 I'PaHUIIBI MOJIOCH! OTBOAA ObUIO He MeHee |
M.

17.7 BomooTBoaHbIE yCTpOiicTBa B MEcTaxX BBIXOJA MX Ha CKIOHBI BOJOTOKOB, OBParoB M HHU3WH
HeO6XOI[I/IMO OTBOJAUTHL B CTOPOHY OT 3E€MJIAHOI'O IOJIOTHA, MPEAYyCMAaTpUBAThL UX YKPCIJICHUEC WIIN
pacipeHue pyceil C COOTBETCTBYIOIIUM YIIOJIOKEHHEM OTKOCOB, B HEOOXOIUMBIX CITy4asx MPUMEHSIS
WHIBHUIYaJIbHBIE PEIICHS.

17.8 Ilpu sBHO BBIPXEHHOM IONEPEYHOM MO OTHOIICHHIO K 3EeMIITHOMY HOJIOTHY YKIIOHE
mectHOCTH (0,04 M Kpyde) BOZOOTBOIHBIE COOPYXKEHUsSI CIEAyeT MPOEKTUPOBATH TOJIILKO C BEPXOBOH
CTOPOHBI.

BonooTBoIHBIE KAHABBI

17.9 [ponosbHBIE BOOOTBO/IHBIE KAaHABBI NPEIyCMATPUBAIOTCS C HATOPHOW CTOPOHBI y HAChINEH
(J1r000¥ BBICOTBI) MPH OTCYTCTBUM pe3epBoB. Ha mecTHOCTH ¢ monepeunbiM ykiioHOM MeHee 0,04 mpu
BBICOTE HachIieil MeHee 2,0 M M Ha ydJacTKax C IMEPEeMEHHON CTOPOHHOCTHIO IOTIEPEYHOrO YKIIOHA, a
TakkKe Ha OO0JI0Tax BOJOOTBOMHBIC KAaHABHI CIEAYET IMPOSKTUPOBATh C OOEHX CTOPOH 3EMIISTHOTO
MOJIOTHA.

17.10 I'my6OuHa MPOAOIBHEIX BOJJOOTBOIHBIX KaHAB U IIUPHUHA UX TI0 JHY OMPEICISIOTCS PaCICTOM,
HO JIOJDKHBI OBITH He MeHee 0,6 M, a Ha 00JI0Tax COOTBETCTBEHHO He MeHee 0,8 M. 3anmokeHne OTKOCOB
KaHaB MpUHUMaeTcs He kpyde 1:1,5.

ITpu mepecedeHNHM MECTHBIX ITOHMKEHHH JOMYCKAeTcsi yMEeHbIIaTh IyOuHy KaHaB g0 0,2 M ¢
YCTPOUCTBOM CO CTOPOHBI HACHINMKA OCpMBI IIMPHHOW TOBEPXY HE MEHEE 3 M U BO3BHIIICHHEM c¢
OpOBKHM HaJl pacyeTHBIM ypoBHeM BOIbI He MeHee 0,25 M M IOIepeYHBIM YKIOHOM Bepxa OepMBI OT
Hackinu paBabiM 0,02—0,04.

17.11 [TpomoNbHBIA YKIIOH BOJIOOTBOIHBIX KaHaB HOJDKEH OBITh HEe MeHee 0,003.

Ha Gonorax, peuHpIx moiiMax W B JPYTHX CIydasX Majoro eCTECTBEHHOTO YKIIOHa MECTHOCTH
MIPOJIOJILHBIA YKIIOH BOJIOOTBOJHBIX KaHaB Jomyckaercs ymMeHbInath 10 0,002, a B UCKITIOYUTENBHBIX
ciryyasx — g0 0,001, ecnu pacueToM yCTaHOBJIEHO, YTO TIPH 3allOJIHEHUH KaHaB Ha MOJHBIA Npoduib
obecrieynBacTCs CKOPOCTh TEUCHHUS, HCKITIOYAOIIAs 3aTHBAHIC.

17.12 PaccrosiHne MeXJy IMOJOLIBOM OTKOCOB HAChIIIEW M BHYTPEHHEH OpOBKOIl MpPOIOJIBHBIX
BOJIOOTBOJIHBIX KaHaB CJIEAyeT NMPUHUMAaTh HE MEHee 3 M, a CO CTOPOHBI pa3MelIeHus: Oyayliero
BTOpOTO ITyTH — HE MCHEe 8 M.

[ToBepxHOCTH MEXIy HACHITBIO M KaHABOW MPHUAACTCS IMONEPEYHBIH YKIOH B CTOPOHY KaHAaBBHI OT
0,02 mo 0,04.

17.13 TlonepevHble KaHAaBBI CIEIyeT MPOCKTUPOBATh B PABHUHHOM MECTHOCTH B CIydasXx, KOrma
3aTPYOHEH CTOK BOJBI IO IMPOJOJBHBIM BOIOOTBOAHBEIM KaHABaM WM TpeOyeTcss OTBOI BOIBI U3
MECTHBIX TOHIDKEHUH y 3eMJISTHOTO ITOJIOTHA.

Haropnbie kaHaBbI

17.14 HaropHble KaHaBbl Yy BBIEMOK YCTPaWBalOTCS IPH IONEPEYHOM YKJIOHE MECTHOCTH Kpyde
0,04 umms ¢ BepXOBOil CTOPOHEI, a IIPH MEHBIIIEM YKIOHE — C ABYX CTOPOH.

17.15 IllupuHa nHA HaropHbLIX KaHaB M MIyOMHA WX JIOJDKHBI ONPEAENIATHCS pacdeToM M ObITh He
menee 0,6 M. 3anoxeHHE OTKOCOB OSTHX KaHaB JOJDKHO ObITh He Kpyde 1:1,5. TpebGoBanms,
NpenbsBIsieMble K  IMPOJOJFHOMY YKIOHY HAropHBIX KaHaB, aQHAJIOTMYHBI TPEOOBAHHUSM,
MPEeABSABIAEMbIM K BOJIOOTBOJHBIM KaHaBaM (cM. 1. 17.10).

17.16 Ha mectHOCTH C OONBIIONW KPYTH3HOW CKJIOHA BJOJb ITyTH, TI€ IPH NPOSKTHPOBAHWU



NPUXOJIUTCS MTPEIyCMaTpUBAaTh Mepenajpl, ObICTPOTOKH M BOJ00OIHbIe Konoaupsl (cM. 1. 17.4) B Buze
WCKITIOYEHHS JIOIYCKAeTCsl TAKXKE CTYIIEHYaTOe pa3sMelleHHe OTAEIbHBIX YYaCTKOB HaropHOM KaHaBBI
Ha Kocorope. Ilpm 3TOM Hayamo yuyacTka KaHaBBI, pPaclojaraéMoro HIDKE, CIEAYeT pa3Melath c
HEKOTOPHIM MEPEKPBITHEM BBIXOA HAa KOCOTOp BBIIIEPACIIONAraéMoro yd4acTKa KaHaBbl. Paszmep
MEPEKPBITUSI U TUIT YKPEIUICHHS CKJIOHA B MECTaX BBIXO/Ia OTJIENIBHBIX YYaCTKOB KaHaBbl HEOOXOAMMO
Ha3Ha4YaTh C Y4€TOM MECTHBIX YCIIOBHI, PACXOJ0B ¥ CKOPOCTH JBHUKEHHS BOJIBI.

17.17 MuHHManbHOE PacCTOSIHHE MEXIYy BHYTPEHHEH OpOBKOM HAropHOW KaHaBBI U OPOBKOH
OTKOCa BBIEMKH JIOJDKHO OBITH HE MEHee 5 M, a CO CTOPOHBI pa3MelleHus OyIyniero BToporo myTn —
He MeHee 9 M. PaccrosHue MexIy MOIONIBOM MOJEBOr0 OTKOCA KaBajibepa M BHYTpPEHHEH OpoBKOH
OTKOCa HAaropHOW KaHaBbl IPHUHMUMAETCS B Tpefenax oT | 10 5 M B 3aBHCHMOCTH OT YCIOBHH
CHET03aHOCHMOCTH U (PMIBTPAIIOHHBIX CBOWCTB IPYHTA.

17.18 Ilpu npoeKTHPOBaHUH CKAIBHBIX BHIEMOK M ITOJIYBBIEMOK, IMPOPE3AIONINX KOCOTOPHI Kpyde
1:3, HaropHBIe KaHABBI HE YCTPAUBAIOTCS, HO KIOBETHI WM KIOBET-TPAHIIEH ITPOBEPSIOTCS Ha HPOITYCK
MOCTYMAIOLIETO CO CKJIOHA PACUYETHOIO PacXo/ia BOJBI.

Ha Gonee mojorux CKJIOHAaxX JIOIYCKaeTcs yCTPOICTBO HArOPHBIX KaHAB C OTKOCAMM C HArOpHOH
CTOpOHHI Kpyue 1:1,5.

KroBersl u 10TKH

17.19 KioBeTsl ciefyeT pa3MeliaTh ¢ 00eMX CTOPOH OCHOBHOM IUIOIIAAKH 3€MIITHOTO TIOJIOTHA B
BbIeMKax. /lonmycKkaercsi MpoeKTUPOBAaTh BHIEMKH 0€3 KIOBETOB!

— B JPSHUPYIOIINX TPYHTaX, a TAKXKE B MIECKAX MEJIKHX, B palloHax C 3aCyIUIMBBIM KIMMaTOM, I'e
MPOMCXOUT MOJHOE BIUTHIBAHHUE U UCTIAPEHHNE aTMOC(HEPHBIX OCaIKOB;

— B CcI1a0OBBIBETPUBAOIINXCSI CKAJIBbHBIX TPYHTaX, TJe Ul cOopa M OTBOAA MOBEPXHOCTHOMN BOJBI,
MOCTYMAaIoNIeHd B BBIEMKY C OTKOCOB M OCHOBHOH IUIOIIAIKH, & TaKKe AJIS OrpakAeHUs OaJutacTHOM
MPU3MBI NIPEIyCMOTPEHA BBIKJIAJIKa U3 KaMHS WM OCTOHHBIX OOp/IOPHBIX OJOKOB BJIOJIH OCHOBHOW
TUTOIIAIKH TTOJIOTHA JKEJIE3HBIX Aopor (cM. pucyHok 10.9);

— B CKaJIbHBIX TPYHTAX, PH MPOSKTUPOBAHUH BHIEMOK C TpaHMIesMH (cM. pucyHok 10.10).

17.20 KroBeThl, Kak MpaBWIIo, CJIEAYET NPOSKTUPOBATh TpallelenaIbHON (OPMBI C HMIMPUHOH 110
nay He menee 0,40 M, rimyounoit — 0,6 M. KpyTn3Hy OTKOCOB KIOBETOB ClIelyeT Ha3HA4aTh C MOJIEBOH
CTOPOHBI, PaBHOM KPYTH3HE OTKOCOB BBIEMKH NPH OTCYTCTBHH 3aKIOBETHBIX HOJIOK W 1:1,5 mpm mx
HaJIMYMH, a CO CTOPOHBI myTH — 1:1,5.

17.21 TlponobHBIN YKIOH KIOBETOB CIIEAYET MPUHUMATh PaBHBIM YKJIOHY NPOQMIBLHOM OpoBKH. B
BBIEMKAaX, PaCIIOIarafoIIuXCsl Ha TOPU30HTAIBHBIX TUIOIMAAKAX M Ha y9acTKax ¢ ykimoHoMm meree 0,002,
YKIJIOH KIOBETOB JlojbkeH ObITh He MeHee 0,002. B Takux ciydasx B TOYKax BOJOpasienia riyOMHY
KIOBETOB paspeniaercs ymeHbmarh 10 0,2 M NpH COXpaHEHHH IIMPUHBI KIOBETOB IO JHY W HIMPHUHBI
BBIEMKH Ha YpOBHE OpPOBKH 3€MJISTHOTO TIOJIOTHA.

KroBeraM mpenTOHHENBHBIX BBIEMOK CIIeAyeT mpuaaBaTh ykioH He MeHee 0,002 B CTOpoHY OT
TOHHEJIS.

VYka3zaHHble TPeOOBaHHS K MPOJIOIBHOMY YKJIOHY JOJDKHBI BBIIEPKUBATHCS M ITPU IPOESKTHPOBAHUN
BOJIOOTBO/IOB B BUJIE KIOBET-TPAHIICH W TPaHIICH.

17.22 JloTkM B BbIEMKaX CJEIyeT NPUMEHSTh B CIyJasX:

— KOTJa yBEJIWYEHHE CEUCHUS KIOBETOB IPHUBOJIUT K 3HAYUTEIBHOMY YBEIMYEHUIO 00BbeMa
3eMJITHBIX PabOT MO YCTPOHCTBY BBIEMKH;

— Haym4us caaldbIX ¥ BOJIOHACHIIICHHBIX TPYHTOB, B KOTOPBIX YCTOWYNBOCTh OTKOCOB KIOBETOB HE
MOXET OBITH 0OecIeyeHa;

— CKaJIbHBIX TPYHTOB B LIEJISIX CHIDKEHHUS! 00beMa 3eMIISIHBIX paloT, MpH pa3MelIeHHH TPacChl B
npezenax KpyToro Kocoropa;

— CTECHEHHBIX YCIOBHH, KOTJa HEBO3MOXKHO YCTPOHCTBO YIUIyOJICHHBIX KIOBETOB HIIH
HOPMAaJIBHOTO UX CEYEHHS.

17.23 Vcnonp30BaHue KIOBETOB M JIOTKOB JUIS POITyCKa BOJbI M3 HArOPHBIX M 3a0aHKETHHIX KaHaB,
a TaKXKe U3 BOAOOTBOIHBIX KaHAB NPH OOBbEANHEHNH NCKYCCTBEHHBIX BOAOIPOIYCKHBIX COOPY KEHHH
JOIYCKAaeTCs B UCKJIFOYUTENBHBIX CIydasiX IPH COOTBETCTBYIOLIEM OOOCHOBAHUH.

IIpy >TOM NPOEKT BBHIEMKH HEOOXOIUMO pa3pabaThiBaTh C YYETOM MECTHBIX YCIOBU,
npeaycMaTpuBast:

— yrayOJeHHe M YHIMpEHHE KIOBETOB A0 CEUYCHHS, JOCTAaTOYHOTO IS MPOIycKa CyMMapHOTO
PacueTHOTO pacxo/1a BOABI BEPOSTHOCTHIO IIPEBHIIICHNS, yCTaHABINBaeMoH 1o Tabnure 17.1;

— ycTpoiicTBo OepM mHpHHOW He MeHee 3,0 M MeX/ly KIOBETOM U OCHOBHOI! TLIOLIAIKOM;

— YKpeIJICHHE JJHA U OTKOCOB KIOBETOB B COOTBETCTBHH C PACUETHHIMU IITyOWHOH M CKOPOCTBIO
TEUEHHS BOJBI.



BoxooTBoaHbIe yeTpoiicTBa B mpeaenax pa3ieJbHbIX MYHKTOB

17.24 BomooTBOAHBIE YCTPOHCTBA HA Pa3[eNbHBIX ITyHKTAaX JOJDKHBI 00ECIIEYHBATEH TONHBIA U TI0
BO3MOHOCTH OBICTPBIF OTBOJ BOJBI C IMOBEPXHOCTH 3€MJISTHOTO IOJIOTHA W 0ayuIacTHOW MPHU3MBI, a
TAKXXE OTBOI HpOI/ISBOHCTBeHHLIX BOJ OT ACIIO, MaCTepCKI/IX, FI/I}IpaBJ'II/I‘-ICCKI/IX KpaHOB, CHCTOTasJIOK U
JIPYTUX TPOMW3BOJICTBCHHBIX 3JaHUN W coopyxeHuil. Ilpm dSTOM 3arps3HeHHas BOJa OT
MIPOU3BOJICTBEHHBIX 3J]AHUH JTOJDKHA OBITH MIPOMYIICHA YepPe3 OUUCTHBIC COOPYKCHUS.

17.25 TlonepeuHblil MOBEPXHOCTHBII BOJOOTBOJI 00ECIIEUNBACTCSI TOCPEACTBOM IMPUIAHUS BEPXY
3eMJITHOTO TIOJIOTHA MOTIEPEYHOr0 YKIOHA B CTOPOHY MPOJIOIBHOTO BOJJOOTBO/IA.

17.26 Jlns mpomonbHOTO BOAOOTBOA CIEAYEeT MPOCKTUPOBATh KaHABBI, JIOTKH WIN APEHAXH,
pa3Meu1aeMLIe Ha Me)K):[yl'IyTLf[X u 1o KpaﬂM CTaHHPIOHHOﬁ TJIOIIAAKH. B MeCTaxX MNEIECXOAHBIX
MEPEX0J0B U MPH MEPECCUCHUN TEPPUTOPUI, HA KOTOPHIX MPEIYCMOTPEHO XOXKICHHE TEXHUICCKOTO
TepCoHana, He0OXOIUMO IPOCKTHPOBATE 3aKPHITHIE KAaHABHI, JOTKH M BOJAOIPOITYCKHBIE TPYOBI.

1727 I[J'IS[ OTBOJAa BOIbBI U3 HpOJIOJ'[I)HI:IX KaHaB M JIOTKOB B BOJOCMbI WJIHN IMIOHUXXCHHBIC MECTa 3a
MpEeJeNbl CTAHIMOHHBIX IUIOMIAJIOK HEOOXOAMMO MPEeIyCMaTPUBATh BOJOCTOKH (KOJUIEKTOPHI) C
OUYNCTHBIMH COOPYXXCHHSMH, TPOCKTHPYS WX, 10 BO3MOXKHOCTH, KOPOTKHMH C MAJBIM YHCIOM
[IEpECEUEHUN JKEIE3HONOPOKHBIX ITyTEH.

17.28 MuHHMMaNbHBIC pa3Mephl CEYCHUN W APYrUe MapaMeTPbl BOJOOTBOJHBIX YCTPOHCTB W
BOJIOCTOKOB B TpelNeiax pa3lelbHBIX ITyHKTOB HEOOXOJUMO NPUHUMATH COTJIACHO IIOJOKECHUSIM
17.1—17.24.

YcrpoiicTBa 111 0TBOJAA TPYHTOBBIX BOJ

17.29 TI'pyHTOBBIE BOXBI, KOTOPbIE MOTYT HApyIIUTh NPOYHOCTh M YCTOWYHMBOCTH 3EMIITHOTO
MIOJIOTHA, a TAKXKE CTAOMIBHOCTH OCHOBHOM IUIOIIAIKH, JOJIKHBI OBITh OTBEJICHBI OT HETO JIPEHAKHBIMU
YCTPOICTBaMH.

Tumel ycTpOWCTB /sl TOHW)KEHWs, IEepexBaTa W OTBOJAA TPYHTOBBIX BOJA, HMX pa3Mepbl W
pacrosoXeHrne HEoOXOIMMO IPOSKTHPOBAaTh Ha OCHOBE JAaHHBIX HWH)XEHEPHO-TCOJOTHYECKOTO M
THAPOTCOJIOTHYECKOTO  O0CIEOBaHMs, THAPABIMYECKOTO pacdeTa M TEXHHUKO-?KOHOMHUYECKOTO
CPaBHCHHUSI BO3MOXKHBIX BAPHAaHTOB B 3aBHCHMOCTH OT Pacxo/ia, Xapakrepa W TJIyOWHBI 3aleraHus
TPYHTOBBIX BOJI, HAaIlJIACTOBAHMSI M BHJA T'PYHTOB, peibeda MECTHOCTH, PACHOJIOKEHHS M Pa3MepoB
3€MJITHOT'O TTOJIOTHA.

17.30 IMoHmKeHne TOPU30HTA TPYHTOBBIX BOJ (TIEPEXBAT) MOXKET OCYIICCTBISTHCS YrITyOJIICHHBIMU
KaHaBaMHU, JIOTKaMH, APEHa)KaMH, B TOM YHCIIE MEJIKOTO 3aJI0XKEHHMSI.

17.31 Ipenaxku Menkoro 3anoxeHus (rmyounoi no 2,0—2,5 M) HCHONB3YIOTCS Ui yIYUIICHUS
YCIIOBHUIl APEHUPOBAaHUS 0AJUIAaCTHON MPHU3MBI U 3alIUTHOTO CJIOSI HA TIEPeroHax M CTAHIMUSX, a TaKKe
cOopa 1 0TBOJIAa BOJBI U3 NMEPUOJMUYECKU JEHCTBYIOIINX BOJOHOCHBIX TOPU30HTOB THIIa BEPXOBOJKHU B
OTKOCaxX BBIEMOK WJIM UX IlepexBaTa Ha TIIyOnHe Ha KOCOTOpaXx.

17.32 B KOHCTPYKLMSIX JPEHAXEH HCIIONIB3YIOTCS KepaMU4ecKue, acoecTOlEeMEeHTHbIE, OETOHHBIE,
noJuMepHbie TpyOs! ¥ TpyOoduibTpsr [32].

Jnst mpenoTBpamieHust 3amwiIeHHs TpyObl BO3MOXKHO H3TOTOBJIEHHE Ha 3aBOjaxX 3allIUTHO-
¢unpTpytomei 00OMOYKM W3 CHHTETHYECKOTO HETKaHoro marepuana. IIpm ee orcyTcTBHH TpyOBI
00EPTHIBAIOT 3aIIUTHO-(QUIBTPYIOIIMM MaTEPHAIOM Ha CTPOMILIONIAIKE.

IMpu oTcyTcTBHM 3amMTHO-(QHUIBTPYIOMIEH OOOJOYKM BOKPYr TpyO ycTpamBaeTcsi JpeHa)KHBIN
¢uIBPTp W3 TMECKOB M MeENKoro ImeOHs. KpymHOCTh ApeHaXHOW 3achllKM M €€ KOHCTPYKIHS
oTIpeNeNsIoTes pacyeToMm [32].

17.33 [Ins 3aceimnku GuibTpa ¢ TpyOOi M APEHAXKHON TPaHIIIEH MOTYT OBITh HCIIOJIB30BaHBI 1e0eHb
W TiecuaHo-rpaBuiiHble OamtacTHeie Marepuansl (mo 'OCT 7394), kpynHbele M cpemHell KpyMHOCTH
TMIECKH, a TAK)KE YHCTHIE MEJIKME MTECKH C COJiepKaHieM JacTull pazmMepoM meree 0,1 mm He Oomnee 10 %
1 uMmerone ko3hdunneHt puiabrpaiun He Menee 1,0 M/CyT.

17.34 Yxion npenaxa nomkeH ObiTh He meHee 0,003. Ilpu mcronp30BaHWM TMONHMEPHEIX TPYO
MaJjoro JMaMeTpa peKoOMeHAyeTcs: yBenuueHue ykioHa A0 0,005. Beixolsl ApeHaKHBIX COOpY>KEHUMN
MOJJIEKAT 3aIIUTE OT IPOMEP3aHHU.

17.35 KoHCTpyKIHs JpEHaXXHBIX COOPY)KEHHH JOJDKHA 00ECHeYrBaTh BO3MOXKHOCTH HMPOYMCTKH
WX, IS 4EeTO CIIEAYEeT MPeLyCMaTpuBaTh CMOTPOBBIE KOJOAIBI (M3 XKEIe300€TOHHBIX WM MOJIUMEPHBIX
KOJIeI).

[Tpu coopyxeHHN IpeHa)Ked MEIKOro 3aJI0KEHHsI C MCIOJIb30BAHUEM IOJMMEPHBIX JIPEHAKHBIX
Tpy® HEOOXOIMMO yCTpanBaTh HPOMBIBOUHBIE KOJIOJIBI U3 HMOIUMEPHBIX Kojel depe3 50—100 m mo
JUTMHE TPyOOIIpOBOAa M B MecTax nepenomMa npodwisi. B Mectax moBopoTa 1 nepecedeHus TpyOdaThIX
JpeHaxel cleayeT MpelycMaTpuBaTh CMOTPOBBIE KOJIOJIBI U3 JKENE300€TOHHBIX KOl AuaMeTpoMm |



M.

17.36 Jlotku rmyounoii 1,0—2,0 M momycKaeTcs IpOeKTHPOBATh MHOTOSIPYCHON KOHCTPYKIIH U3
YHADUIMPOBAHHBIX Y/UIMHEHHBIX 3JIeMeHTOB BbicoToi 0,5 u 0,75 M.

[Tpu coopyeHuM JIOTKOB B Npe/eNnax Y4acTKOB CJIETKOPa3MbIBA€MbIMHU, @ TaKXKe TIIMHHUCTHIMU
TPyHTaMU HEOOXOIMMO ITPEAyCMaTpUBATh YCTPOHCTBO 332 MX CTEHKAMH [TECYaHOTO (QHIIBTPA.

Iorjonaoniye KoJIOALBI U HCIAPUTEIbHbIE 0accelHbI

17.37 B paBHMHHOI MECTHOCTH, TIe OTCYTCTBYET BO3MOXHOCTB Ul OTBOJA BOJBI U3 3aMKHYTBIX
MOHIDKeHNH penbeda, IepeceKacMbIX JOpOroHd, ClieAyeT IpopadaThiBaTh BapHaHTHI YCTPOWCTBA
TOTJIOMIAIOIINX KOJIOIIEB MU UCTIAPUTEIBHEIX OacCeitHOB.

17.38 Ilormnomaromue KoJoAIbI ClieAyeT IPOSKTUPOBATh B MECTax, I/ie Ha HeOOIbIION TIIyOHHE OT
TIOBEPXHOCTH 3€MJIM 3aJIETal0T XOPOILIO JPEHHUPYIOIINE IPYHTHl HEKapCTYIOMIMXCS MOPO, MOITHOCTh
CJI0S1 KOTOPBIX JIOCTATOYHA IS HOTJIOMICHHS 00beMa PaCUETHOTO CTOKA TIOBEPXHOCTHOM BOJBL.

17.39 HcnapurenbHble 0acCeHHBI AOIMYyCKAETCsS MPEAyCMAaTPUBATh MPH MPOCKTHPOBAHUHU JIOPOT B
3aCyNUTMBBIX palloHax, IPH IPyHTax, Mpocagka KOTOPHIX (TIpH 3aMauynBaHWU) OT COOCTBEHHOTO Beca
OTCYTCTBYET WM HE MPEBbIMIAET 5 cM (TPYHTHI 1 THIA 10 IPOCagOYHOCTH).

B xauectBe wucmapurenbHOro OacceiiHa MOTYT OBITh HCIIOJIB30BAHBl MECTHBIC IOHMKEHHS,
BIIQJIMHBI, BEIPA0OTaHHbBIE KAPbEPhl U 3aMKHYTHIE pe3epBhl IyonHoH He Oonee 0,4 M. Ha yuacrkax, rae
MO/l MICTIapUTENbHBIE OaccelHbl Oy/leT HCIOJb30BaH pe3epB, NPOEKTHPOBATh HAchM 0e3 OepMm He
JOIYCKaeTCsl.

Ecin Hemp3s HCHONB30BaTh pe3epB M OTCYTCTBYIOT MECTHBIE IIOHW)KEHHS, BIIaJHHBI,
BbIpa0OTaHHBIE Kapbepbl, pa3peniaeTcs NPOSKTHPOBATh UCHApUTENIbHbIE OacCceiHbI, pa3MelaeMble ¢
JIBYX CTOPOH 3€MJISTHOTO ITOJIOTHA Ha pacCTOSHUM He MeHee 10 M OT IOJOIIBEI OTKOCA HACHIIIH.

O0BeM Kaxxaoro dacceiina MokHO HazHa4aTh 10 300 M3, a TmyonHy — He Oornee 1 M.

18 3AIIUTA M YKPEIUIEHUE 3EMJUISSHOI'O ITOJOTHA MU BOJAOOTBOJHBIX
COOPYKEHMI

OO01mue no0KeHNs

18.1 3ammuTy M yKperuieHWe 3eMIISTHOIO TIOJIOTHA W BOAOOTBOJHBIX COOPY)KEHHH HE0O0XOIMMO
NpeaycMaTpuBaTh C LENBI0 MNPEJTOXPAaHEHUS KOHCTPYKIMH OT pa3pyIIaloIiero BO3JCHCTBHS
MPUPOITHBIX (PaKTOPOB.

18.2 Tun ykpemsieHHss ¥ KOHCTPYKLMH CJIEAyeT Ha3Ha4aTh C Y4YE€TOM BHJIAa U OTBETCTBEHHOCTH
COOpDYXCEHUs, €ro pa3sMepoB, a TaKkKe TPYHTOBBIX, KINMAaTHYECKHX, TOMOrpapuyecKux u
THAPOJIOTHYECKUX YCJIOBHH, HAJIWYUS MECTHBIX MAaTepUajoB JUIl YKPEIUICHHs, 3aJaHHBIX CPOKOB
CTPOUTEIILCTBA U PE3YJIHTATOB TEXHUKO-OKOHOMHUYECKUX PACYCTOB.

18.3 TlpumeHnsieMble cpeiCTBA 3alIUTHl W YKPEIUICHHS 3EMIITHOTO IOJIOTHA M BOJOOTBOIHBIX
COOPYKEHHUI TOJDKHBI 001a1aTh HEOOXOJMMOH MPOYHOCTBIO U HAIEKHOCTBIO, YCTOHYHBOCTBIO IIPOTHB
pa3pyliaonero BO3/eHCTBUS TPUPOIHBIX (AKTOPOB, a TaKXKe JOJNTOBEYHOCThIO M 00ecre4uBaTh
BO3MOXKHOCTh MEXaHHW3all¥ TPOU3BOJICTBA PabOT B IPOIECCE HMX BBINOIHEHHS W MHHUMAaJbHbIC
3aTpaThl B YCJIOBHAX dKCIuTyaTanuy. Kak mpaBuiio, 3TH KOHCTPYKIWUU M MEPOTIPHUSATHS TPOSKTHPYIOTCS
WHMBUIYAJIBHO.

18.4 MeponpusThs 1o 3amyTe OT pa3MbiBa MOATOILIIEMBIX OTKOCOB IPEACTaBIICHBI B pa3zaene 9
HACTOSIIETO TOKYMEHTA.

3amuTHbIE KOHCTPYKIUH U MEPONIPUSITHS

18.5 3amuTHBIC KOHCTPYKIIMM M MEPOMPHSITHS CIEAYET MPEAyCMAaTPUBATh MPU MPOCKTUPOBAHUU
3eMJISTHOTO TIOJIOTHA HAa YYacTKaX IMPOSBICHUS WIM BO3MOXHOTO PAa3BHTHS OION3HEH, 00BajoB,
OCBIIIEH, CEJIEBBIX MOTOKOB, CHEXHBIX JIABUH, @ TAK)XKE B palOHAaX BO3JECHCTBUS CEMCMUKH, BOJOTOKOB U
BOJIOEMOB, HAIWYHS KapCTYIOIUXCS TTOPOJ, OApabaThIBAEMBIX TEPPUTOPUI U T.I., B COOTBETCTBUH C
tpeboBanusimu CHull 2.01.15-90.

18.6 B xadecTBe BapWMaHTOB IIPOTHBOOION3HEBBIX COOPYXKCHHH W MEPONPHUATHHA CIeayeT
peaycMaTpUBaTh:

peryiaupoBaHue MOBEPXHOCTHOTO CTOKA M 3alIUTY CKJIOHOB U 3€MJISTHOTO TMOJIOTHA OT €ro BPEJAHOT0
BO3JCHCTBUS  (IUIAHMPOBKOW  TEPPUTOPUH,  YCTPOMCTBOM  TOBEPXHOCTHOI'O  BOJOOTBOJA,
MpeJOTBpaIeHHeM HHPUIBTPAIIMK BOIBI B TPYHT H SPO3UOHHBIX IIPOIIECCOB);

perynupoBaHKe NOJ3eMHOT0 CTOKA (IIEPEXBATOM HIIH ITOHIKEHUEM YPOBHS TPYHTOBBIX BON);

N3MCHCHUC prTI/l3HI)I CKJIOHA C LICJIBIO ITOBBILICHUS €TI0 yCTOﬁ‘lHBOCTH;

MOIICPIKUBAIOIIHE COOPYKEHUS (KOHTPOAHKETHI, KOHTP(OPCHI, OIOPHEIC CTCHEI | JP.);

YKpeIIeHHEe TPYHTOB (3JEKTPOXUMHIUECKOE, IIEMEHTANNEH, CHIINKaTH3aIiel, 00KUTOM H Ap.);



arpoJIecOMeIHOPaLHIo;

OeperoyKpenuTenbHblE COOPY)KEHHMST W MEponpHsTus (IpH BpPEAHOM BIMSHUM Ha CKIIOH
JeATeIbHOCTH MOPEH, BOZOXPAHWIIHUILL, PEK U 03ep).

18.7 Tlpu npoeKTHPOBaHUY MPOTHBOOOBAJIBHBIX M MPOTHBOOCHIITHBIX COOPYKEHHH U MEPONPUSITHI
B KQUECTBE BApPHAHTOB CJIEIyeT PEAyCMaTPUBATH!

YKpPENUTENbHbIE COOPYXKEHHS W MEpONpPHUATHS (TMOJNCp)KUBAIOIINE M IIOIIOPHBIE CTCHBI,
KOHTP(OPCHI, TIIOMOBI, ONOSACKH, aHKEPHBIE KPEIUICHHUS, CBal U LIITOHBI, HHHELUPOBAHUE TPEIIUH);

3alIUTHBIC KOHCTPYKIIUU U MEPONPUATHUA IJIsI BBIEMOK (O,E[eBaIOI_HI/Ie 501050 O6J'II/II_IOBO‘IHI)IC CTCHBI,
MOKPBITHS. OTKOCOB W CKJIOHOB Ppa3IMYHBIMH BSDKYIIMMH — adpOIEMOM, TOPKpET-0ETOHOM,
HaOpBI3rOETOHOM, arpoJIeCOMETHOPAIINs);

yIaBIMBAIONIME  COOpYXeHWs (ylaBiuuBaromue, OapbepHBle W OIpaJUTeNbHBIC  CTEHHI,
YJ1aBJIMBAIOIMUE TpaHIICH, PBbI U BaJIbl, CETYATHLIC OTPAXKICHUA, Ha}:[OJ'I6I)I);

MIPOTUBOOOBANBEHBIE r'aJIepeH;

MEPONPHATHS MO MPEAYNPEKACHAI0 TOPHBIX 00BaNoB (IPOQHIAKTHYESCKAsh OYUCTKA CKIOHOB H
OTKOCOB OT HEYCTOHYMBEIX B 00BAJIHOM OTHOLIEHHH 3JIEMEHTOB TOPHBIX MOPOJ, OOPYIISHNHE KPYITHBIX
IJIBI0 U CKaJIBbHBIX MACCHUBOB, YTPOXKAIONIIUNX 00BANIaMH, YIIOJI0XKEHUE CKAJIBHBIX OTKOCOB).

MeroayKa pacdeToB yKa3aHHBIX KOHCTPYKIWH IPHBEJCHA B PYKOBOJCTBE IO IPOEKTHPOBAHHIO
MPOTHBOOOBATBHEIX M 3aIIUTHEIX COOpYKeHwMiA [8, 16].

[Ipy MpOEKTHPOBAaHUH MOANIOPHBIX MOANECPKUBAIOIIMX M YJIABIMBAIOMINX CTEH CIEAyeT B3aMeH
TPpaJUIIMOHHBIX  HCIIOJb30BATH APMOIPYHTOBBLIC KOHCTPYKIMHM C TIIPUMEHCHHEM B  KadCCTBC
ApPMUPYIOUINX TOJIOTHHII TEOTEKCTUIIS (B YACTHOCTH, CTEKJIOTKAHEH M CTEKJIOIIACTUKOB, B TOM YHCIIE
B KOMOMHAIIUK C HETKAaHBIMH CHHTETHYECKHMH MaTepHAJIaMH).

18.8 Ilpu npoeKTHPOBaHHM 3EMIISIHOI'O IIOJIOTHA B pailoHax pacHpOCTpaHEHHs CEJIEeBhIX MOTOKOB
HEoOX0ANMO TpelyCMaTpUBaTh CIEAYIOIINE TPOTUBOCENEBbIE KOHCTPYKIIMU U MEPOIPUSTHUS:

CEJICTIPOITYCKHBIE COOPYKEHHsS — B BHIEC KaHAJIOB U MOCTOB JUIS IPOITyCKa CENEBBIX IIOTOKOB,
CEJIECITYCKOB (IIpUMEHEeHHE TPYyO IS MPOITyCKa CEJIEBBIX IIOTOKOB HE JIOITyCKAeTCs);

celne3aiepKUBAIOIINE COOPYKEHHUs, 00pa3yIolIue CeleXpaHuinila, — B BHUJIE IJIOTHH M3 TPYHTa,
CKaJIbHBIX 00JIOMKOB, 0€TOHA, JKeJIe300€TOHA;

CeJICHANPABIISIOIINE COOPY>KeHNUS (HANPABIISIONINE 1aMOBI, IITOPHI, KaHaJbI);

CTaOMIH3HUPYIONIE COOPYKEeHHUS (CUCTEMa 3aTIpy);

MEpOIPUATHS [0 MPEAOTBPAICHUI0 O00pa30BaHMs CEJIEBBIX IOTOKOB (arpoJjecoMennopanus,
OpTaHM3alysi OXPAaHHBIX 30H, YCTPOWCTBO MOBEPXHOCTHOTO BOJJOOTBO/IA).

18.9 TIpoTHBONABHHHBIC COOPY)KCHHS B 3aBHCHMOCTH OT HMX HAa3HAUYCHMS IOJPA3JeILIIOT HA
CJIC/IYIOIIIIE BUJIBI:

PEryJIHMpyIoIUe OTIOKEHHsI CHE)KHOTO TIOKPOBa (CHErocOOPHBIE M BBIYBAIOIINE, KYCTHI U JIp.);

Y/IEpXKHUBAIOIINE CHET Ha CKJIOHAX (CHErOyAEpKMBAIOIIME IIUTHI WM TaK Ha3bIBaMble MOCTBHI U
PEIIeTKH, CETKH, CTCHBI, 3a00PHI, 3eMIISTHBIE TEPPACHI);

H3MCHSIONINE HAMPABJACHUE IBM)KCHHUS JIaBHH (JTABUHOPE3blI, OTOOMHBIC aMObI, HAMPABIISIOLIHE
CTEHBI);

TOPMO3SIINE JIaBUHBI (HA/J0J0BI, KIMHBS, Oyrpbl W3 PBHIXJIOTO TPYHTA MM KaMEHHOH HaOpOCKH,
JIABUHOTACUTENH, 1aMOBbI);

MIPOITYCKAIOIIKE JIABUHBI HAJl WM TIOJT 3aIUIIIaeMbIM 00BEKTOM (Tajiepeu, HaBEChI, SCTaKaIbl).

YkpenJieHue 3eMJISHOT0 MOJIOTHA U BOJIOOTBOJAHBIX COOPY KeHMIt

18.10 YkperieHn o o IeKAT:

OTKOCBHI HACBHITICH, BBIEMOK M 3al[UTHOTO CJIOS TpPHU BCEX BUAAX TPYHTOB, KPOME CKalbHBIX
C1a00BBIBETPHUBAIOIINXCS M BBIBETPUBAIOLIMXCS U KPYITHOOOJIOMOYHBIX;

000YMHBI HACHITICH ¥ BHIEMOK MPH TIECYAHBIX, a B BRIEMKaX, KPOME TOTO, U IPH MepeyBIaKHEHHBIX
TJIMHUCTEIX TPYHTAX;

B 3aCYNUIMBBIX paifOHaX OCHOBHAS IUIOMIAKa M OTKOCHI 3€MIITHOTO TIOJOTHA, COOPYKAeMOTO U3
pa3BeBaeMBIX BETPOM IIECYAHBIX TPYHTOB, MOJOCH IIMPHHON HE MEeHee 3 M BIOJIb OPOBOK BBEIEMOK U
MIOJIOIIIB HACKINEH, a TaKoKe MOJUIeXKAINe YKPEIUIEHUIO 30HbI, yKa3aHHble B I. 12.2 u 12.6;

OcpMBI, pa3feiHUTeNbHBIC IUIOMIAJKA Ha OTKOCAaX HACBIIEH W BBIEMOK, PETYJISIIHOHHEIC
COOpPYKEHUs, KaBaJbephl, OaHKETHI;

OTKOCHI ¥ THO BOJIOOTBOJIHBIX KAHAB U KIOBETOB;

MOBEPXHOCTH HApPYUIEHHBIX IPH BBIIOJIHEHUH 3EMIITHBIX padoT IUIomaaed, a Takke B
000CHOBaHHEBIX CITydasiX OTBAJbI TPYHTA.

18.11 B kauecTBe YKPEHMHUTENbHBIX MEpOINPHUATHH, OOECIEeYMBAIOIINX 3aIUTy CO3/1aBaCMbIX
KOHCTPYKLMI 3€MJISHOTO TIOJIOTHA OT BPEJHOTO BO3JCHCTBUS TPHUPOAHBIX (DAKTOPOB, ClEAyeT



npeaycMaTpUBaTh*:
* MeponpHATHs 110 YKPETIEHUIO MOATOIIIEMBIX OTKOCOB IPECTABIEHBI B pasjene 9.

CO3/1aHUE IEPHOBOTO TIOKPOBA TOCEBOM MHOTOJICTHUX TPaB;

MTOKPBITHE CIIOEM IIeOCHUCTO-APECBIHBIX U TIIMHUCTHIX TPYHTOB, TOPPOIPYHTOBBIEC CMECH;

COOpHYIO KelIe300€TOHHYI0 OOpEeIIeTKY B KOMILUICKCE C MOCEBOM TpPaB WJIM C 3aCBITKOH sSYeek
eOCHKOM;

MTHEBMOHAOPBI3T BSDKYIIUMHE T10 3aaHKEPEHHOM CeTKE;

00pabOTKy TPYHTOB BSKYIIIMMHU MaTepHajaMy, B TOM YHUCIIC MTOJIMKOMILICKCAMH;

JIPEBECHBIC U IPEBECHO-KYCTAPHUKOBBIC HACAXKICHUS,

apMHpOBaHHWE H YKPEIUICHHE OTKOCOB TEOTCKCTWIBHBIMH MaTepHallaMi B  pa3IMIHBIX
KOMOMHAIUSIX.

18.12 OcCHOBHBIM BHIOM YKPCIUICHHS SBJISICTCS CO3JaHHE JEPHOBOTO IIOKPOBAa IOCEBOM
MHOTOJICTHHX TPaB, OCYIIECTBIAEMOTO IIOCPEICTBOM:

THIPONIOCEBAa MHOTOJIETHHX TPAB ¢ MYyJIbUHPOBAaHHEM, 0€3 UCTIONBb30BaHMUs PACTUTEIFHON 3EMIIH;

MEXaHHU3UPOBAHHOT'O II0CEBa MHOTOJIETHUX TPAaB IO CJIOI0 PACTUTEIBHOIO IPYHTA.

[Ipu moceBe TpaB HEOOXOMMO COOJTIOIATh arPOTEXHUYCCKUE TPEOOBAHUS B YaCTU: TIOJ00pa BUIOB
MHOTOJICTHUX TpaB, YCTAHOBJICHUS HOPM BBICEBA CEMsIH, BHIOB yJOOPEHUI M HOPM MX BHECCHUS, a
TaKXKe YCIOBUI MOJKOPMKH BCXOJOB, y4€Ta KUCIOTHOCTH H 3aCOJICHHOCTH TPYHTOB, CPOKOB BBICEBA U
MOCTIeIOBATEIbHOCTH OMNEpaluil MO0 YKPEeIUIEHHIO OTKOCOB. PexoMeHayeTcs HCIOJIb30BaHHE CEeMSH
TpaB TPEX BUJIOB — 3JIAKOBHBIX PHIXJIO-KYCTOBBIX, KOPHEBUIIEBIX M CTCPKHE-KOPHEBBIX, 000OBHIX.

18.13 TwuapomoceB cheayeT MOPUMEHATh Uil YKPEIUICHHsS OTKOCOB (HACHINeH, BBIEMOK U
BOJIOOTBOJIOB) KpyTH3HOW He Oomee 1:1,5 B mbUIeBaThIX, MECYaHBIX (32 HMCKIIOYCHHEM
THUIPOHAMBIBHBIX), TJIMHUCTBIX TPYHTaX, B TOM 4YHcie cojaepxkamux g0 30 % KpymHOOOIOMOYHBIX
BKIIIOYEHUH, BO BCEX pallOHaX CTpaHBI 3a UCKIIIOYeHHeM paiioHoB Kpaiinero CeBepa n mpupaBHEHHBIX
K HUM.

B 3acymnuBeIxX paiioHax tora THAPOIIOCEB CIEAyET MpelyCcMaTpuBaTh B BECEHHE-3UMHUI MEPHO] B
ONTUMAJIFHBIC arPOTEXHUYCCKHE CPOKU W B OOOCHOBAHHBIX CIyYasX JOMYyCTUMO BKJIFOUYCHUC ITHUX
padoT B MOCIEITYyCKOBOI KOMILICKC.

[Ipu rumponoceBe Ha OTKOCHI HAHOCUTCA pabodasi CMech, COCTOSIIAs U3 CEMSH TPaB, MHHEPAIbHBIX
ynoOpeHui, MIEHKOOOPa3yoolero, a B HEOOXOAUMBIX CIydasX M MYJIbYHPYIOIIEr0 MaTepualioB H
BOJIBL.

B xadectBe IUICHKOOOPa3yIOMHUX (CTAOMIM3HUPYIOMINX) MaTEpPHalIOB PEKOMEHIYIOTCS OTXOJIBI
HEJDTI0JIO3HO-0YMayKHOW TIPOMBITIITICHHOCTH (CKOTI ¥ JINTHHH), TIPH UCIOJIB30BAHUN HX MYJIBUYHPYIOIIHE
MaTepHalibl He TPeOyroTCsS. MOTryT MPUMEHSTHCS TaK)KE CHHTCTUYCCKHE JTATEKChI, OUTYMHBIC IMYJIbCHU
Y TIOJTUKOMILIEKCHI.

JIist MyIThYApOBaHUS PEKOMEHAYETCS UCTIONB30BaTh IPEBECHBIC OMMMIKH U TOP(SIHYIO KPOIIKY.

B pafioHax TOABIKHBIX TIECKOB YKPEIDICHHE THAPOIIOCEBOM OTKOCOB W HETMOCPEICTBEHHO
MPUJIETAIOMNX K 3eMJISHOMY TOJOTHY IIOJIOC IIMPUHOW HE MeHee 3 M IPOM3BOAMTCSA IO CIIOIO
TJIMHUCTBIX TPYHTOB.

B npoekTax ciaexyer npexycMaTpHUBaTh yBEJIMYEHUE IIIOMAAN ruaponoceBa Ha 10—15 % 3a cuer
HEOOXOAMMOCTH BTOPHYHOTO TIOCEBAa B MECTaxX pa3peKeHHOTO TPAaBOCTOS WM MEXaHHIEeCKOTO
MTOBPEXKIEHUS €T0.

18.14 B Tex ciydasx, KOTIa YKPEIUICHHE OTKOCOB THAPOIIOCEBOM TpaB HEMPHUMEHUMO II0
TPYHTOBBIM YCJIOBUSAM (IIpH HAJTUYHN JICKOBBIBETPHUBAIOMIMXCS CKAJbHBIX TPYHTOB, JKUPHBIX TJIHH,
MECKOB T'PABEIIUCTHIX, MECKOB, YJIOKEHHBIX B HACBITb CIIOCOOOM THAPOHAMBIBA), TIOCEB TPAB MOMKET
OBITH OCYIIECTBJIEH IO IPEIBAPUTEIFHO HAHECEHHOMY Ha OTKOCHI CJIOI0 PAacTUTENIBHOTO TpyHTa
tommmHoi 10—15 cM, ¢ comepkaHreM rymyca He MeHee 2 % WIH 10 CJIO0K0 TOp(OTrpyHTOBOM cMecH,
HAMeEIOIIEN 30JbHOCTE He 0oee 50 %.

Jns HaHeceHHWs Ha YyKpeIUIsieMble OTKOCHI MOJDKEH WCIOJIb30BATHCS PACTUTENBHBINA TPYHT,
3aroTOBJICHHBIN IPU Cpe3Ke I'yMYCHpPOBaHHOTO CJIOSI C IUIOLIafed: OCHOBaHMSA HAcChINEH, pe3epBOB,
KaBaJIbepOB, BEIEMOK, a TAK)KE IIPH BCKPHIIIIEC KapbEePOB.

18.15 TIlokpeiTHE OTKOCOB KPYITHOOOJIOMOYHBIMH (TaJIeYHUKOBO-TPABUHHBIMU M II€OEHHCTO-
JPECBSIHBIMU) TIPYHTaMH 11€JecO00pa3HO OCYILECTBIATH B TEX CilydasX, KOIJia CO3IaHue
HCKYCCTBEHHOTO JIEPHOBOTO MOKPOBA [IOCEBOM MHOTOJIETHUX TpaB HEBO3MOXHO WJIH 3KOHOMUYECKH
HETleTIeco00pa3Ho H3-3a TPYHTOBBIX, KIMMAaTHIECKUX WIH TEXHUUECKUX yCIOBUH.

KpymHoO6IOMOUHBIE TPYHTHI, HCIOJIB3yEMbIE Ui TOKPBITHS OTKOCOB, JOJDKHBI  OBITH
MIpeACTaBIEHbl CIA00OBBIBETPUBAIOIIMMHUCS pPa3HOCTIMH. [Ipu OTCYTCTBUM B pailoHE CTPOUTEIHCTBA



KPYIHOOOJOMOYHBIX ~ TPYHTOB  JOMYCKAETCS  YCTPOWCTBO  HEPa3BEBACMBIX  MOKPBITUH W3
TOPQOTrPYHTOBBIX CMECEH.

18.16 I'nmHHCTBIE TPYHTHI MPUMEHSIOTCS IUIS 3alUThl OT BbIAYBaHHs MECYAHBIX (B TOM 4HCIIE
IUSDKHBIX) OTKOCOB B KOMIUIEKCE C CO3JaHHEM JIEPHOBOTO TOKPOBA, MPEAOTBPAILAONIETO BOJIHYIO
3PO3UIO.

B 3acynmummBEIX pafioHaX TIIMHHCTBIE TPYHTHI HapsAy C OPYTUMH TSDKEIBIMH HEpa3BEBacMBIMU
rpyHTaMH (TpaBHUHBIMU, APECBIHBIMH) IPHUMEHSIOTCS TAKKe IS YKPEIUICHUS OCHOBHOMW ITJIOMIAIKU U
OTKOCOB.

TonuuHa cios 3amUTBl HAa OTKocax mpuHuMaercs pasBHoit 0,10—0,15 M, Ha ocHOBHOH
mromaake— 0,30 M.

B 000CHOBaHHBIX TEXHHKO-SKOHOMHYECKHMH pacueTaMH CIy4asx Uil YKPEIUICHHsS OCHOBHOM
TJIOMIAIKA  3€MJITHOTO TOJIOTHA MOTYT HCIIOJIb30BAaThbCsl CMECH CYTJMHKAa ¢ TeckoM. Yucio
TUTACTUYHOCTH CMECH HE JIOJIKHO OBITH MeHee 7.

18.17 CoOopHble Kene300eTOHHbIE OOpEHIETKH B KOMIUIEKCE C T[IOCEBOM TpaB WIH C
KPYIHOOOJOMOYHBIM 3aIlOJHUTEIEM MOTYT HCIOJIB30BATHCSA MPH YKPEIICHHH OTKOCOB, CIOKEHHBIX
MepeyBIAKHEHHBIME MBUICBATHIMU TPYHTAMH, CIOCOOHBIMU K PAa3BUTHUIO IIOBEPXHOCTHBIX CILIBIBOB.

18.18 INpumeHeHHe BSOKYIIMX MaTEpPUAlIOB PEKOMEHIYETCs ISl 3aKPETUICHHS TIECYaHbIX OTKOCOB B
KOMILJIEKCE C TIOCEBOM CEMSIH MECTHBIX MHOTOJIETHUX TPaB.

[Tocagka MecCTHOHN IpeBECHO-KYCTApPHUKOBON PACTUTENBHOCTH MPUMEHSETCS ISl 3aKperuieHus
MOJIBIKHBIX TIECKOB, B 30HE, NPWIETAOMEH K 3eMIITHOMY MOJOTHY. DTOT CHOCO0 3aKperuieHus
1eJ1eco00pa3Ho MPUMEHATh B COBOKYITHOCTH € YKPEIUIEHHEM IECKOB BSDKYIIUMH MaTepHajaMH, B TOM
YHCJIe U C BHECEHUEM CEMSIH MECTHBIX PACTCHHIA.

B oTaenpHBIX coydasx Ui BpEMEHHOU 3aIUTHI MOTYT OBITH MCIIOJIh30BAaHEI TIOKPBITHS U3 CTEONCH
MECTHBIX paCTCHHUH, CPENICTBA OapbePHOI 3alIUTHI B BHIE ITECKO3aICPKUBAIOIINX YCTPOUCTB.

18.19 VkpemieHre OTKOCOB 3EMJITHOIO IOJOTHA MOXKET OCYIIECTBIIATHCS C MPHUMEHCHHEM
TEOTEKCTHIBHBIX MATEPHAJIOB B PA3IMYHBIX KOMOUHAIIUAX.

ApMEpoBaHUE TEOTEKCTUIIEM OTKOCOB MPOU3BOMAST MPH HEOOXOAUMOCTH YBEIHMUCHHS UX KPYTH3HEI
B CTECHEHHBIX YCIIOBHSIX M TIPH HCIIONB30BAHWM TPYHTOB ITOBBIIICHHOW BIaKHOCTH. CBENEHHS O
MaTepuaiax, peKOMEHIYEMbIX JIJIsl UCTIOIB30BAHUS MPY apMHUPOBAHUH, IPUBEACHBI B TipuiokeHuu K.

VYKkperieHne OTKOCOB BBIEMOK B BBIBETPUBAIOLIUXCS M JIETKOBBIBETPUBAIOIIUXCS CKATbHBIX
TPYHTaX MOXET OBITh BBHIOJHEHO MHEBMOHAOPBI3TOM IO 3aaHKCPEHHOH CeTke (B TOM YHCIE U3
TCOTEKCTHJISA).

YkperieHne MmoBEepXHOCTH OTKOCOB KpyTu3HOM 1:1—1:1,25 BeIMOMHIETCS MOCEBOM MHOTOJETHHUX
TpaB MO CJOK PACTUTEIBHOIO IPYHTA, HAHECEHHOTO HA 3aKPEIJICHHYI0 MO OTKOCY METaJUINYECKYIO
CETKY, CTEKJIOCETKY WJIH JPYTYIO FEOPELIETKY.

18.20 [Iis1 3amuThl 000YUH 3eMJISTHOTO TIOJIOTHA M3 MIECYaHbIX IPYHTOB OT BBIAYBaHUS U Pa3MbIBa, a
TaKXKe O0OYMH 3EMJISTHOTO TOJOTHA W3 TJIMHUCTBIX TPYHTOB CJCIyeT MOKPBIBATH UX MICOCHHCTO-
JPECBSHBIM, TaJlCYHUKOBO-TpaBUIHBIM MaTepuanoM cioeM 5—10 cMm. Takoe xe ykpemineHue
PEKOMEHAyeTCs UIsE O00YMH W OTKOCOB 3aIlIUTHOTO CIIOS, yCTPAMBAEMOTO T0]T OaNTaCTHOM MPU3MOH.

18.21 Bo00TBOIHBIC YCTPOHCTBA (BOJAOOTBOJHBIC M HATOPHBIC KAHABBI, KIOBETHI M JIP.) CICIYET
YKPEIUIATH C IEThI0 MPEIOTBPAIICHUS HX Pa3MbIBa WIIA HHQHUIBTPAIIMH BOJIBI B TPYHT.

Crioco6 yKperieHHs BOIOOTBOAOB CIEAyeT Ha3HA4YaTh B 3aBHCHMOCTH OT PAaCUETHOW CKOPOCTH
TEUYEHHS BOJIbI, CBOMCTBA M COCTOSIHUS TPYHTA, B KOTOPOM OHH 3aKJIa IbIBAIOTCSI.

Jns  yKpersieHHMs TPUMCHSIOT: IeOHEBaHWE JIHA BOJOOTBOJA M YKPEIUICHHE OTKOCOB
THUIPOIIOCEBOM MHOTOJIETHHUX TpaB, 00pa0OTKY JHA W OTKOCOB BSDKYIIUMH BEIISCTBAMH, TOIIUM
MOHOJIUTHBIM OCTOHOM, TIIOKPHITHA OCTOHHBIMH WM ac(albTOOCTOHHBIMH IUTUTAMH, a TaKKe
COOPHBIMH KeJIC300€ TOHHBIMU KOHCTPYKIMSIMU BUIa JIOTKOB U JIp.

VYkperuieHne BOJOOTBOJOB IOCEBOM TpPaB MOXHO OCYIIECTBJISATh B CIy4asX, €CIH HMeeTcs
BO3MOKHOCTH MPOU3PACTAHUS HX 0€3 TOJCHIITKH PACTUTEIIEHONW 3EMIIH.

19 ®PWJIbBTPYIOUIUE HACBIIIA

19.1 ®unpTpyronye HaChIM AOIYCKAeTCsl IPUMEHSTh B KAUeCTBE BOJIOIPOIYCKHBIX COOPYKEHUH
Ha joporax III W HM3MMX KaTeropuil NIpH INEpeceyeHWH JIOTOB, MECTHBIX IOHW)KEHHH, a TaKxke
TMOCTOSHHBIX BOJOTOKOB C PACUETHBIM pacxozom: He Gonee 10 m%c mpu 3ajeranns B OCHOBAHHH
3eMIISHOTO TIOJIOTHA TPOYHBIX CKAalbHBIX, KPYMHOOOJIOMOYHBIX TI'PYHTOB, KPYIHBIX M CpEAHEH
KPYIHOCTH I€CKOB, IUIOTHBIX IJIMH H CYIJIIMHKOB, M He Oomee 3 M/c — Ha TOPDAHBIX |
3aTopdoBaHHBIX TpyHTaX [3].

[Ipy  HeOOXOAMMOCTH TpONycka pacxoma Bombl Oomee 10 M/c  ciemyeT NpUMEHSTH
KOMOWHHPOBaHHbIE (PUIIBTPYIOLIHME HACKIIIH C BOJOIPOIYCKHBIMH TPYOaMH.



19.2 B03MOXHOCTb W 1LI€IeCO00Pa3HOCTh NMPUMEHEHHs (QHIBTPYIOIIUX HAachleld Heo0X0IUMO
YCTaHABIMBATh B 3aBUCUMOCTH OT MECTHBIX YCJIOBHH Ha OCHOBE CPaBHCHHUS BAPHAHTOB C YYETOM
HKCIUTYyaTalJHOHHBIX PACXOJ0B, CPOKa CITy>KOBI COOPYKEHHI U YCIOBHH MX TEKYILIEro COAEpKaHHUs.

[MpumeneHne GpUIBTPYIOLIMX HACHINEH HanboJee 11e1ecoo0pasHo:

B paliOHaX C HaJIMYUEM MECTHBIX CKaJbHBIX CJIA00OBBIBETPHUBAIOIIMXCS TPYHTOB B KauecTBe
MaTepHaa HaChIIIH;

B CIIy4asix HEOOXOIMMOCTH BBIITOJHEHUS CTPOUTEIILHEIX PaboT B 3UMHEE BPEMS;

Ha Y4acTKax rje B MHOCIEAYIoUmeM MOTPeOyeTcsl CMSATYeHUe MPOAOJBHBIX YKIOHOB JOPOTH WA
BBe/IeHHEe 00Jiee MOIIHBIX MOJBIKHBIX €IHMHUILI, TPEOYIOIIHNX MePECTPOHKH MOCTOB | TPYO;

B celiCMUYECKUX pailloHax.

19.3 OunbTpylomue HachIM B 3aBUCHUMOCTH OT OYEpPTAaHUs JIOTa W TNPHHATON TEXHOJOTMU
NPOM3BOJACTBA pabOT HA3HAYalOT MPSIMOYTOJBHOTO, MapaboJMYecKOro, TPEYrojibHOTO WA
TpaIeLenIaTbHOTO MONIEPEYHOT0 CCUCHUSL.

19.4 Pasmepsl ¢uibTpylOlIeH YacTH COOPYKEHHS HEOOXOIMMO ONpenelisiTh THAPABIMYECKUM
pacdeToM Ha NPOMYCK PAaCYETHBIX PAacXOJOB BOJBI C BEPOSTHOCTHIO INpeBbimeHust 2 %. B ciyuae
npeoOiafaHns JUBHEBOIO CTOKA Ha ydYacTKax 3alleTaHUs NMPOYHBIX IpyHTOB (. 4.23) pacyeTHbIH
pacxol IOIMyCKaeTcs ONpeNelsiTh C Y4YeToM aKKyMyJsuud. IIpy 3TOM yMeHBIIEHHE pacxoza
JOIycKaeTcs He Ooliee ueM B TPU pasa.

ITpu pacyerax mo pacxoiaM Jpyrux BUJIOB CTOKA aKKyMYJISLIMS BOJbI HE YUUTHIBACTCSL.

Ha yuacTtkax 3aneranmsi TOpQsHBIX U 3aTOp(OBaHHBIX I'PYHTOB pa3Mepbl (QUIIBTPYIOLIICH YacTH
clieyeT Ha3Ha4yaTh 0e3 y4eTa akKyMyJ LUK pacXxosa, HO ¢ 3aIlacoM Ha OCaaKy COOPY>KSHUSL.

[Ipu pacyetHoM pacxome 0,5 MYc M MeHee pasMepsl COOPYKEHHsS CIEIyeT Ha3HAYaTh
KOHCTPYKTHBHO.

19.5 ®unpTpyromiye HACBIIM MOXXHO HPUMEHSTH HamopHble (pucyHok 19.1, a) u Oe3HamopHbie
(pucynok 19.1, 0).

HamopHble ¢(uibTpyromye HachlIM, HMEIOIIUE OOJBIIYI0 BOJOIPOIYCKHYIO CHOCOOHOCTh H
TpeOyrolre MEeHBIIEro pacxoa KaMHs 110 CPaBHEHHUIO ¢ O€3HAIIOPHBIMH, 11€7ec000pa3HO MPUMEHSTH B
MeCTax HepeceyeHus JIOTOB.

Ha paBHUHHBIX y4acTKax TPacchl B MECTax 3ajeraHusi TOPQSIHBIX TPYHTOB CIEAYET MPHUMEHSTh
Oe3HanopHble GUIbTpYOLIE HACkIK (pUCYHOK 19.2).

19.6 Jna ¢unbTpyrommx Hacklleld cleqyeT NpenyCcMaTpHBaTh HCIONB30BaHHE CKAaIbHBIX
00JI0MKOB TpUMEpHO orHaKoBoro pasmepa (0,25—0,40 M), MOPO30CTOMKUX U HEPAZMATUAEMBIX.

B mpoekTax HEOOXOAMMO YyYHUTHIBaTh, YTO 3alOJHEHHE MYCTOT MEXIy KaMHSAMH B Tele
(uIBTPYIOIMNX HACKHIIICH 00JIOMKaMU MEHBIINX Pa3MEPOB HE JIOITYyCKACeTCsl.

CBepxy M c OOKOB (UIBTpYIOUIEH dYacTH HACBHIIHM CJIEIyeT MpeayCMaTpUBaTh YCTPOUCTBO
N30JISILIAM.

Teno ¢uipTpyromei 9acTH HACHIM JIOJDKHO BBICTYNATh C 00EMX CTOPOH 3eMJISTHOTO TOJIOTHA B
Buie OepM He MeHee yeM Ha 0,5 M mociie 3aBepIIeHHs 0CaIKH COOPY>KEHUSI.

OcHoBaHnue QUIBTPYIOMIEH HACHIIH W PYCIO BOJOTOKA IOJDKHBI OBITH YKpEIUIeHHl Ha 3 M B
BEPXHEM U HHUKHEM 6Le¢)ax OT pasMbiBa B COOTBETCTBUU C pacquHoﬁ CKOPOCTBIO JABUKCHUA BOJIbI
4yepe3 Hachlllb. [IpM ATOM pacTUTENBbHBIA CIIOM Ha y4acTKax C CHJIBHO Pa3MbIBa€MBIMH T'DyHTaMHU
YIAJIATh HE JOMYCKAeTCsl.

Ecin Bepx ¢uubTpyromieil Hachlld paclionaraeTcs Ha YpOBHE OpOBKHM IMOJNOTHA, TO Haj
(GunpTpylolIei 4acThi0 HA PACCTOSIHUM 5 M B 00€ CTOPOHBI OT Hee HEOOXOIUMO MpeayCMaTpuBaTh
OTCBINIKY 0aJJIaCTHOTO CJIOS U3 IEOHS.

19.7 B mpoekTe NPOW3BOJCTBA CTPOMTENBHBIX pabOT CleAyeT MpelyCMaTpUBaTh BO3BEICHUE
(GunpTpyIOIMKX HachIneil crocoOoM CBOOOIHONH HaOpPOCKH CKaJbHBIX OOJIOMKOB HIIM BaJyHHOI'O
IPyHTa, a B CiIydyasX [PUMEHEHHs CKaJIbHBIX OOJOMKOB IUIMTHOTO THNA — YKJIAJKy HX
TOPHU30HTAIBHBIMHU PSAAMHU C MAKCUMAJIbHBIM COXPAHEHHUEM IYCTOT.

19.8 OTkoCHI 3eMJITHOTO MOJIOTHA OT IOJOIIBEI 10 BepXa (GUIBTPYIOIIEH YaCTH COOPY>KEHUs, a IS
HarmopHbIX — Ha 0,5 M BbIlIe FOPU30HTA BOJBI IPH PACUETHOM pAcXole HEOOXOAUMO YKPEIUIATh
OETOHHBIMH WJIH KeJIe300€TOHHBIMHU TUTUTAaMH Ha paccTostaue B cootBeTcTBur co CHull 2.05.03.
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a — HaMopHBIX; 0 — 0E3HAMOPHBIX; 1 — 3eMIISTHOE MOJIOTHO; 2 — M3OJIIIIUOHHBIN MaTeprait;, 3 — QUIBTPYIOIIas YacTh HACKHIHN; 4 — YKpeIJIeHne OCHOBaHUS; 5 — KpuBas

nenpeccun; I'BB — pacdeTHbIN TOpHU30HT BEICOKUX BOJ MEPEI] COOPYKEHUEM; hs — JIoIycKaeMasi rryOHHa TI0TOKa Mepej] HaChIIbIO; hg — 6riToBAs riryouHa rnoroka; L — minHa
¢unpTpytomeit Hacey; b, — OpoBKka mpodrTbHAS

Pucynok 19.1 — IpononpHEIA pa3pe3 GUIBTPYIOMINX HACHITICH
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10
a — TIPOJIONBHBIN pa3pes; O u B — pa3pessl Mo A—A B ciydasx (cooTBeTCTBEHHO) Bo3BeneHnss PH 10 oTCHIKY 3eMIITHOTO 1TOJIOTHA ¥ ITpu pasmeniennn OH B mporane mexmy
MOAXOMHBIMU YYacTKaMH HachlnM; 1 —IOpoXKHAask HACKINb; 2— (QUIIBTPYIONIas 4acTh BOJOMIPOILYCKHOTO COOpYXeHus; 3 — u3omsnus Bepxa ®H n3 cuHTeTHUECKOr0 HETKAaHOTO
Mareprana; 4 — necyaHas WM rajJeqHO-TPaBUIHAS MOJYIIIKa BEICOTOH h3 Hal BEpXOM KOYEK IT0JT OCHOBHO# TUIOIIAKOM, OTCHITaeMas Ha TOBEPXHOCTh PACTUTENEHO-MOXOBOTO
MOKPOBAa; 5, 6—O0roaoBKH GUIBTPYIOIICH YacTH (BXOIHON U BBIXOJHOH ), BRICTYAIOIIIE 32 IIOCKOCTh OTKOCOB JIOPOXKHOM HACKIMH B BUje OepM MUPHHOH |; 7— u3omsius Bepxa u
OOKOB MOAYIIKK M OTKOCOB HACHINM U3 CHHTETHYECKOT0 HETKAHOTO MaTepuana; 8§ — KpuBasi JeTpecCHy BOAHOTO TIOTOKA B MPEAETIaX COOpYKeHus; 9 — npuMepHBIi ypOBEHb Bepxa

ko4eK; 10— OTKOCHI OTOJIOBKOB (pHIIBTpYyIOLIEeH YacTH coopyxeHHs1; 11 — OTKOCHI TOIXOHBIX y4aCcTKOB HacklK 10 Bo3eaeHus OH
Pucynok 19.2 — Cxema ycrpotictBa puisrpyromieit Hacemu (OH) Ha TophsSHBIX 1 3aTOPPOBaHHBIX TPyHTAX




199 C =HaropHO#l cTOpPOHBI (QUIBTPYIOIIMX HAChIle MpU HEOOXOAMMOCTH  CIIEIyeT
npenycMaTpUBaTh WIOYISPKUBAIOIINE YCTPOUCTBA B BUJIE Bajla BEICOTOM He MeHee 0,4 M (Hampumep,
U3 KaMH$1), OXBaTHIBAIOIIE ITOJYKOJIBIIOM BXOJTHOE OTBEPCTHE COOPYIKEHHS Ha PACCTOSHUU OKOJIO 2 M.

20 3EMJISTHOE ITOJIOTHO B PAMOHAX PACIIPOCTPAHEHHS BEYHOMEP3JIBIX
I'PYHTOB

20.1 3emusHOE TOJOTHO B paiOHAaX paclpOCTPAHEHUS BEYHOMEP3JIBIX TIPYHTOB CIIEIyeT
MPOEKTUPOBATH IO HOpMaM Hacrosiiero CBoja MpaBwil MO NPOEKTUPOBAHUIO 3EMIISTHOTO ITOJIOTHA C
Y4ETOM JOMOJHUTENBHBIX IIOJOKEHHUI NAHHOTO pasliena, OTPAKAIONIMX COCTOSIHHE U CBOMCTBa
BEYHOMEP3JIBIX TPYHTOB, MX W3MEHEHHE BO BpeMEHH (B pe3yJbTaTe IPOU3BOJCTBA CTPOHUTENIBHBIX
paboT, TOoCIeNyIOIero JUHAMHYECKOTO BO3JICUCTBHS [TO€3JHOM HArPY3KH M IIPUPOAHBIX (AKTOPOB), a
TaKKe YKa3aHWH 10 W3BICKAHHAM, IPOSKTUPOBAHHIO M CTPOUTENBCTBY JKEJE3HBIX JOPOr B paioHax
BeuyHoit Mep3noTsl BCH 61 -89 ¢ yueToMm pexoMenpamuii Apyrux BegoMcTBeHHBIX HopM — BCH 200-
85, BCH 203-85, ITocobus xk CHull 2.05.07-85 [17].

20.2 TIpoeKTUpOBATh 3eMIITHOE TOJIOTHO B paifOHaX BEYHOIH MEp3JIOTHI ClIeNyeT B KOMIUIEKCE C
OPOJOJIBHEIM — NpoQuiIeM W  IUIAHOM  JIMHWHM,  BOAONPONYCKHBIMH, BOJOOTBOAHBIMH H
NpOTUBOIe()OPMALIMOHHBIMH COOPYIKEHHSIMH C Y4eTOM TpeOOBaHH K IPOU3BOJICTBY PadOT.

20.3 KoHcTpyKIMH 3eMIISTHOTO TIOJIOTHA CIIEAyeT Ha3HaYaTh B 3aBHCHMOCTH OT €r0 PacIOJIOKEHHS
Ha DJIEMEHTax peibeda, BUaa IPyHTOB, KATETOPHHU NTPOCATOYHOCTH OCHOBAHHS BEYHOMEP3IIBIX TPYHTOB
(Tabmuia 20.1)*; coctaBa rpyHTOB B Kaphepe M COCTOSHUS MX MPH OTTAMBAHWU B OTKOCAX BBIEMOK, a
TaK)Ke TEXHOJIOTHH ITPOM3BOACTBA PadoT.

* BeuHOMep3nble TPYHTBI B 3aBHCHMOCTH OT HMX TEMIEPaTypbl MOAPA3AEIAIOTCS Ha
HU3KOTEMIIEpaTypHBbIE U BEICOKOTEMIIEpaTypHEIE.

K HM3KOTeMIepaTypHBIM OTHOCSAT TPYHTBI, UMEMOIUE Temmepatypy MuHyc 2 °C U HHXKEe Ha
riryouHe 10—15 M OT MOBEPXHOCTH 3€MITH.

K BpICcOKOTEMITEpaTYpHBIM TPYHTaM — TPYHTHI, UMEIOIINE TeMIepaTypy Bbimie MuHyc 2 °C, a mpu
OCTPOBHOM 3aJIeTaHUH — HE3aBHCHUMO OT 3HAUECHUS OTPUIIATEIIFHON TeMIepaTyphl.

Beunomepsneie TPYHTHI MO CTENEHH WX JAe()OPMATHBHOCTH IPH OTTAWBAHUM PAa3JCNAIOTCS Ha
YCTOWYUBBIE U HEYCTONYMBBIE.

K HGyCTOﬁ‘IHBBIM OTHOCSATCS I''TMHUCTBIC prHTBI, )IpeCBSIHI)Ie u H_[e6€HI/ICTI)Ie prHTBI C INNIMHUCTBIM
3aM0JTHUTENIEM, KOTOpbIE NpPU OTTaUBAHUU MPHUXOAAT B MATKOIUIACTUYHOE M TEKydee COCTOSHUE
(mokazarens Tekydectd | > 0,5), a Takke BCce HECKaJIbHBIC TPYHTHI, HE3aBUCHMO OT WX BHIA IPH
HAJIMYUHU B HUX TOJI3€MHOTO JIbJa.

20.4 Ins obecrnieyeHUs: MPOYHOCTU U YCTOWYMBOCTH 3EMJITHOTO TIOJIOTHA MPH €0 MPOCKTUPOBAHUI
cJenyeT NpeaycMaTpUBaTh:

MPEUMYIIECTBEHHOE pa3MelIeHNe TPacChl Ha yYacTKaX PaclpOCTpaHEHHS TPYHTOB, CIIATarOIINX
HpO‘IHOG OCHOBAHHUC U yCTOﬁ‘IHBBIX HpI/I OTTauBAaHHWHU B OTKOCAaX BBICMOK,

JUISL COOPYXEHHsI HAChIllell NpPEeUMYIIECTBEHHOE HCIOJIb30BAaHUE TPYHTOB, UMEIOUIUX JYYIIHE
CTpPOUTENbHBIE CBONCTBA WM B MEHbBIIEH CTENEHU IMOABEPKEHHBIX HW3MEHEHUIO COCTOSIHHSI TOJ
BO3ZCHCTBUEM IIPUPOTHBIX (DaKTOPOB;

KOHCprKTI/IBHI)Ie u OpFaHI/I3aHI/IOHHO-TeXHOHOFI/I‘IeCKI/Ie MepOHpI/IﬂTI/Iﬂ, Hal'[paBJ'leHHBIe Ha
OTpaHUYCHHE BETMUYMHBI, THTEHCUBHOCTH U HEPABHOMEPHOCTH OCAJI0K U MOPO3HOTO IMyYeHHs TPYHTOB
3EMJISTHOTO TIOJIOTHA U €r0 OCHOBAHUS,

CO3JJaHME 3allacoB IO IIMPUHE M BBICOTE HACBIIEH B COOTBETCTBUM C PACUETHOW BEJIUUMHOM
nedopmanuii [pyHTOB OCHOBAHUS;

YCTPOMCTBO HCKYCCTBEHHOTO OCHOBAaHHUSI M TNPHMEHEHWE JpPYyruxX HpOTHBOJe(HOpMAaMOHHBIX
KOHCTPYKIUH (B TOM YHCIE C HCIOJB30BaHUEM IEHOILIACTA, TCOTCKCTWIS M T.I.) B BHIEMKax W Ha
MOIX0AaX K HAM, TIPH HATWMYAH YYHHUACTHIX TPYHTOB, CITA0BIX U TPOCaJOYHBIX OCHOBAHUI;

MUHHMAaJbHOE HapyIIEHHE E€CTECTBEHHOTO DPAaCTHTEIHHO-MOXOBOTO TIOKPOBA, a TaKXKE pPEXKUMa
MOBEPXHOCTHOW U TPYHTOBOM BOJI HA YY4aCTKaX CO CJIA0BIM M MTPOCATOYHBIM OCHOBAHUEM.

Tabmuma 20.1



Tumn ocHoBanus Bennunna OcHOBHBIE BUJIbI U COCTOSTHUE TPYHTOB OCHOBAHUS
OTHOCHUTEILHOMN
0CaJIK1 O

I mpounoe 5<0,03 CkanmpHBIE, KpPYIMHOOOJIOMOYHBIE W TecyaHble TpyHTH 0e3
BKJIIOUCHMI JbJa; TJIMHUCTBIC Tajlbl€ TPYHTHBI B TBEPAOM H
TIOJTYTBEPJIOM COCTOSIHUSIX

I renocratouno| 0,03 <6 <0,1 |['MuHHCTBIE TPYHTHI B TYrOMJIACTMYHOM M MSATKOIUIACTUYHOM
IIPOYHOE COCTOSTHHSIX, a TAK)XK€ IeCYaHble W KPYMHOOOJOMOYHbIE TPYHTHI C
TJIMHUCTBIM 3allOJIHUTENIEM IPU HAJIWYHA B HHUX IIPOCIOEB HWIH
JUH3 JbJa cyMmMMapHoil TommuHOH 1m0 0,10 M B Kaxmom cioe
MOIIHOCTBIO 1 M HccneayeMol BeUHOMEP310H TOIIIY OCHOBaHUS

III cnaboe 0,1<6<0,4 [['muHMUCTBIE TPYHTHI B TEKYYEIUIACTUYHOM U TEKy4e€M COCTOSHUSX,
a Takxke TOp(BI, IecYaHble W KPYITHOOOJIOMOYHBIE TPYHTHI IpH
HaJIMYUM B HUX JIMH3 WM OTJCIBHBIX IPOCIIOEB JIbJla CyMMapHOH
TOJIIMHOM 10 0,4 M B Ka)KJIOM CJIO€ MOIIIHOCTEIO 1 M

IV npocanounoe 6>04 I'MuHUCTBIE TPYHTHI B TEKYYEM COCTOSIHHH, TOP(SHBIE OTIOXKEHHS,
a TaKk)Ke IPYHTHI BCEX BUJIOB MPHU HAJIMYMK B HUX MOA3EMHOIO JIbJIa
CyMMapHO# MOITHOCTBIO Ooee 0,4 M B KaXKIIOM CIIO€ TOJIIHHOH 1
M

20.5 TunoBble KOHCTPYKIMHM 3E€MJITHOTO IIOJIOTHA CJIEAYEeT HMPUMEHSTHh Uil YYacTKOB TPAacChl,
XapaKTEepPHU3yEeMBIX BEIMYMHONH OTHOCHTEIBbHOW ocamku ocHoBaHust O < 0,1 (cm. tabmumy 20.1) u
YCTOWYMBBIMU TPYHTaMH B OTKOCAaX HE3aBUCHMO OT TUIyOMHBI, XapakTepa 3aJleTaHus] ¥ TEeMIIEePaTypbI
BEYHOMEP3JIbIX TPYHTOB:

Juisl Haceined Ha ocHoBaHWsAX | m Il kareropuil mpocamoyHOCTH, COOPYKAaEMBIX M3 CKaJbHBIX,
KPYHMHOOOJIOMOYHBIX, IECYAHBIX TAJIBIX U CHIITyYeMEP3JIbIX TPYHTOB (C BIaXKHOCTHIO 110 3 %);

IUTE BBIEMOK TIYOMHOH 1O 12 M B CKaJbHBIX M KPYIMHOOOIOMOYHBIX TPYHTaX, TAJIBIX IIECKax
KpPYIHBIX U CPEHEN KPYITHOCTH U BEUHOMEP3JIbIX ITPYHTax | kareropuii npocaio4HOCTH.

ITpn 5TOM MIMPHHY 3E€MJISIHOTO IIOJIOTHA, OYEPTaHHWE €ro BepxXa, KPYTH3HY OTKOCOB CIIEAYET
Ha3Ha4YaTh B COOTBETCTBUH C TPEOOBAHMSAMHU pa3jiena 5 B 3aBUCHUMOCTH OT BH/A, COCTOSIHUS U CBOMCTB
TPYHTOB C y4ETOM BO3MOKHOTO HX N3MEHEHHUS.

20.6 MuHHMMaNbHYIO BBICOTY HAchIIEi Ha BCEX BHaX OCHOBAHMH cieqyeT Ha3HayaTh MO YCIOBHAM
MPOEKTUPOBAHUSI TIPOAOJILHOTO MPOMIIS, a HAa yJacTKax CO CIA0BIMH M MPOCATOYHBIMA OCHOBAHUSIMU
— KpOME TOT0, [0 pe3yIbTaTaM TEIUIOTEXHUUECKUX PACIETOB.

20.7 VunuBuayalbHOMY TNPOCKTUPOBAHMIO MOJIUICKAT OOBECKTHI, MEPEUYHCICHHbIE B M. 6.2, U
JIOTIOJTHUTEIHHO B YCIIOBHSX BEYHON MEP3JIOTHI 3eMIITHOE TTOJIOTHO B MPEEiIax:

Mapei, MpeACTaBIAIONMX CO0O0W ciabble M mpocamouHbie ocHoBanus (6 > 0,1, te. Il u IV
KaTeropHil MPOCaJOYHOCTH);

YYaCTK{ C aKTHBHBIM Pa3BUTHEM WIIM BO3MOXHBIM BO3HUKHOBEHHEM TEPMOKapCTOBOTO TIPOLECCa;

YYacTKH C HAJTMYUEM CE30HHBIX MIIM MHOTOJIETHUX OYTpOB ITy4EHHS;

Hase/ieil, IefICTBYIOIIMX B €CTECTBEHHBIX YCIOBHUSX, U IIPOrHO3UPYEMBbIX.

20.8 HezaBucumo OT TemmepaTypsl BEYHOMEP3JBIX T'PYHTOB OCHOBAaHMS CIIAYET YYHTHIBATh
0CaJIKM HACBIIIEH W OCHOBHOW IUIOMIAAKHM BBICMOK, BO3HHKAIOIIHE B pe3ysbTare Ae(HhOpMHPOBAHMS
TPYHTOB JAESTEIBHOTO CI0s Sy 1 0T AehOpPMHUPOBAHHUS OTTAUBAOIINX BEYHOMEP3TIBIX TPYHTOB So.

20.9 CymmapHyro BEIMYMHY OCaJKU Hackimed S = Sy + Sy cremyer moapasienaTh Ha
CTPOUTEIBHYIO S¢ M IKCILTYaTAHOHHYIO S,

CooTHOIICHNE MEXAYy HHMH CIEIyeT YCTaHaBJIMBATh HAa OCHOBAaHMM OIBITHBIX JaHHBIX. [Ipn
OTCYTCTBUY TaKHMX JJAHHBIX OPUEHTHPOBOYHO MOKHO MpHHATH S. = S, =0,5 S.

VBenuuenne mmpuHbl Hackimn AD Ha ypoBHE NPOQUIBHON OpPOBKH CIICAyeT OIpPEAeSTh IO
thopmymne

Ab =38, (20.1)

B Tex cmyuwasx, Korga mpexycMaTpHBaeTCs YacTHYHBIN 3amac Ha OCaJKy IO BBICOTE HACHIIH,
BEJIMYMHA YITUPEHHS HACBITH JTOJDKHA OBITH COOTBETCTBEHHO YMeHbIeHa (pucyHoK 20.1).
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1 — OTKOC HaCHIITM TUIOBOM KOHCTPYKIMHU; 2 ¥ 3 — 3arac 1o IUpUHE ¥ BEICOTE HACHIIN; 4 — BEPXHUH CJI0I HACHINH, JOCHIIIAEMBIH B YCIOBHSX SKCIUTyaTallum; 5 U 6—
HOBEPXHOCTh BEYHOMEP3JIOTO IPYHTA COOTBETCTBEHHO B €CTECTBEHHBIX YCIOBHUAX H IIOCIIE €€ TIOHMKEHNS Ha PACUETHYIO TITyOuHy; by, u b, — oTMeTka GpOBKHM 3€MJISHOIO MOJI0THA
COOTBETCTBEHHO IPOECKTHOH U TPOQPIIFHON BBICOTHI

Pucynok 20.1 — PacueTHas cxeMa K OINpPEIeICHUIO 0CaI0K U YBEIHUEHHUIO HaYaJIbHBIX Pa3MEpPOB HACHIIECH

a) 2 b+ Ab 6)

Wodths.

277

1 — Bol0OTBOAHAs KaHaBa; 2 — APEHUPYIOWIUI IPYHT; 3 — TEIUIOM30JILHS, Ha3HaYaeMas 110 pe3yJIbTaTaM TeIIO(pU3NUECKUX pacyeToB; 4 — ApeHakHas TpyOa; 5 —
TIIMHUCTBIA TPYHT; 6 — MOBEPXHOCTH BEUHOMEP3JIOTr0 TPYHTA B €CTECTBEHHBIX YCIOBHAX (pa3Mepsl B M); Hy — 00Iasi BBICOTA CJI0SI HACBIITHOTO TPYHTa CO CIIOEM BBIpE3KH h,
Pucynok 20.2 — Cxema ycTpoHCTBa HCKYCCTBEHHOI'O OCHOBAHUS HAChINEH BBICOTOM MeHee | M Ha ydacTkax ¢ BeuHoMep3nbiMu rpyHTamu 11 u I1I xareropuii (a) u IV xateropuu

npocanouHocTH (0)
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1 — npeHupyIOmuii TPYHT; 2 — TIIMHUCTHIN IPYHT; 3 — IIOBEPXHOCTH BEYHOMEP3JIOro IPYHTA II0ciIe 00pa30BaHMs JeATeIBHOTO CIIOS 110 epuMeTpy BeleMKkd; H, — riyOuna
BBIEMKH 110 IpoJ0IbHOMY npodumo; H, — riryOuHa BEIEMKH C y4eTOM BeIWYHMHBI BEIpe3KH h, c1aboro rpyHTa OCHOBaHHs, Ha3HAYAaEMOM 110 pacdery; N, — BEJIMYUHA OCAJKH
OTTaMBAIOIIEr0 IPYHTa OCHOBAHMS IIPH 00pa30BaHUH JEATENLHOTO CIIOSI IO IEPUMETPY BBIEMKH

Pucynok 20.3 — Ilonepeunsiii npouIb BEHIEMKU B TYTOIUIACTUYHBIX U MSATKOIUIACTUYHBIX TJIMHUCTBIX TPYHTAX

/ 1

1 —napenupyrommii, KpymHOOOIOMOYHBIM TPYHTHI, B TOM YHCIIE C IIECYAHBIM U TJIMHHCTHIM 3aIOJHUTENEM; 2—IpeHaXHas Tpyba; |—rommmHa cios, Ha3HadaeMast 110 pacuery
Pucynok 20.4 — Tlonepeunsiii npouiib BHIEMKH B MIMHUCTBIX TPYHTAX, MEPEXOMAIINX IPU OTTAUBAHUH B TEKYUYEIJIACTUYHOE U TEKy4Yee COCTOSIHUE
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1 — JTOTOK NMPOTHBOIYYNHHONW KOHCTPYKIMH; 2 — TajibKa WM TPaBHi, a €CIIM BEIEMKa ITPOPE3aeT IUIBIBYHBI MIIH TNTMHUCTBIE TPYHTHI, TO KPYITHO3EPHHUCTBIN MECOK; 3 —
yKperuieHne 0TKocoB; h, — riyOuHa BeIpe3ku, Ha3HauaeMasi 1o pacuery; H, — riyOnHa BBIEMKH II0 IPOAOIEHOMY IIPOMIIIIO
Pucynok 20.5 — Ilonepeunsiii npomiib BRIEMKH B TNIMHUCTBIX TPYHTaX, IEPEXOAAMINX IPU OTTANBAHUH B TEKYUCIIIACTHYHOE U TEKyUee COCTOSTHHE



20.10 Ha yuactkax cinaObIX M IPOCaJIOYHBIX OCHOBAHMH Hachlled BbicoToi MeHee 1,0 M mpum
HaJIMYUM  PAaCTUTEIHHO-MOXOBOIO TIIOKpOBa M MeHee 1,5 M TpH ero OTCYTCTBHH CIEAyET
MpeayCMaTpUBaTh YCTPOHCTBO MCKYCCTBEHHOTO OCHOBAHMS M3 CKaJbHOTO, KPYHMHOOOJIOMOYHOTO MIIH
MECYaHOrO XOpOILO JpeHupytomero rpyHTa (pucyHok 20.2). InmyOuHa TpaHIIEH BBIPE3KU
OTIPEEISIETCS] PACYETOM.

20.11 B BeleMKaX, Ha ydJacTKax 3aJleTaHUs TJIMHUCTBIX TPYHTOB MM KPYIHOOOJIOMOYHBIX C
TJIMHUCTBIM 3aIlOJIHUTENIEM TIPH CoAep kaHuM yacTull pasmepoM 0,1 MM u MeHee B o6beme Ooinee 20 %
ClIlelyeT TpelycMaTpuBaTh 3aMEHy €CTECTBEHHBIX TIPYHTOB OCHOBAaHUS JPEHHPYIOIIUMH ITyTeM
COOTBETCTBYIOIIETO YBEIWYCHHUS TIyOuHBI BeleMKU (pucyHKH 20.3, 20.4) wim pa3paOoTKu TpaHIIEH
TI0JT OCHOBHOM IUIOIIAIKON C YCTPOWCTBOM JOTKOB MIPOTUBOITYYNHHON KOHCTPYKIHH (pucyHoK 20.5).

Jng HeycTONYMBBIX TPYHTOB IIpH OTTauMBaHMM B oOTKocax (cM. 1. 20.3) HeoOXOAMMEI
JIOTIOJTHUTEIbHBIE TIPOTHBOAE(OPMALIIOHHBIE MEPOIPUATHS: YIOJI0KEHHE OTKOCOB, TETIIOM30JISLIHS,
YCTPOMCTBO OTKOCHOTO JIp€Ha)ka, OOCHIKA OTKOCOB IPEHHPYIOIUM M  KPYITHOOOJIOMOYHBIM
MaTepUaioM.

20.12 Yuactkn Tpacchl ¢ HaJIMYHEM IIOJ3EMHOTO JIbJa, 3aJIETAIONIero Ha IIyOMHE MEHBIIeH, YyeM
IBOWHAs WM TpoOifHAs TOJNIIMHA JEATENBHOTO CJIOS B  pailoHax COOTBETCTBEHHO C
HU3KOTEMIIEPAaTYpPHBIMH ¥ BBICOKOTEMIEPATypHBIMH  BEYHOMEP3NIBIMH  TI'PYHTaMH, IOAJIEkKAT
BBIJICIICHUIO.

JIJIst TaKnX y4acTKOB B MPOEKTAX 3eMIISTHOTO ITOJIOTHA CJIETYET MPeIyCMaTpUBaTh:

CO3/IaHME 3alPETHHIX 30H, OIPAKIAEMBIX CIICHHUAIGHBIME 3HaKaMy, B TIpenesiax KOTOPBIX
3aIpeInaeTcs: X03sMCTBEHHAs AEATENbHOCTD KaK IIPYU CTPOUTENBCTBE, TaK M B TIEPHOJ 3KCILTyaTallly;

yKa3aHusi O BpEMEHU ¥ TEXHOJIOTUH MPOU3BO/ICTBA 3eMJISIHBIX paboT, UCKIIFOUAIOIIUX BO3MOXKHOCTD
OTTaMBaHMS TPYHTOB;

pa3MelIeHre IpUTPacCOBOM aBTOOPOTH Ha PACCTOSIHUH He MeHee 50 M OT MOZOIIBEI HACHIIIH;

TpeOGOBaHMS K TPyHTaM, YCTPOHCTBAM TEIUION3OJISIINH U T.1.

MUHUMAaNTBHYIO BBICOTY HAcChIM Hpyin Ha TakMX y4acTKax cjelyeT Ha3HauyaThb B COOTBETCTBHHU C
TpeboBanusaMU 1. 20.6 1, KPOME TOTO, UCXOS U3 YCIOBHUS

2h,, - 1 < Hin = hyin (20.2)

rae h, — ToMmuMHa AeSITENBHOTO CIIOSL, M;

|, — paccTosiHie OT MOBEPXHOCTH BEYHOMEP3JIOro IPYHTA 70 BEpXa CJI0s JIbJa, M;

Humin — 2™ mns mopor I u 11 xateropwuii, 1,2m — ais gopor III—IV kareropwuii.

[TpuaMMAaTh criexyeT OOMBIIYIO U3 MOTYIEHHBIX BETHIHH.

ITpu cymiecTBEHHOM HapyIIEHHH PacTUTEIbHO-MOXOBOTO TMOKPOBA, a TaK)Ke Ha ydyacTKax, e
BO3MOXXHO HapylIeHHE peXHMa IIOBEPXHOCTHOTO CTOKa BOJBI, CJEAyeT IpeaycMaTpuBaTh
poTHBOe(GOpMaMOHHBIE MEPOTIPUSITHSI.

20.13 B npeaenax y4acTKOB 3ajieTaHHsl MOJ3EMHOIO JibJa HEMOCPEACTBEHHO IMOJ JACATCIbHBIM
CJIOEM, TJIe TI0 TEXHHYECKUM MPUYMHAM BBICOTA HACBHIIIM Ha3HadaeTcsi MeHee Tpedyemoii myHkra 20.6,
CJIlelyeT TperycMaTpuBaTh MOJHOE WM YacTHYHOE YyNAJICHHWE JIbJa W3 OCHOBAaHHMS HAachId C
3aI0IHEHIEM TPaHIIIed MECTHBIM TpyHTOM (prcyHOK 20.6).

Ecnu cymMMa TONIIMH AESTENBHOTO CJIOSi M BBICOTHI HACHIMK OyJET paBHA WM MPEBBICUT 4 M,
MOJI3EMHBIH JIe/] pa3pelIaercs He yalsTh.

20.14 BrpleMkH B TpyHTax, COAEPXKAIIMX IMOA3EMHBIN JIe[, CleNyeT NMPOEKTHPOBATh MO HOpMaM
BCH 61-89.

Ecnu BeleMKa mpope3aeT JIMH3Y JibJIa, TO HEOOXOANMO pacKpbIBaTh €€ B TpejieliaX KOHTypa JIMH3BI
Ha TaKkylo IIUPUHY, YTOOBI JIel U3 OTKOCOB ObLT ynaneH (pucynok 20.7).

[Tpn 3HAYUTENFHOM MPOCTUPAHKH CIIOS JIbAA PACKPHITHE BEIEMKH LIEJIECO00Pa3HO B COOTBETCTBHH C
pucynkom 20.8. Jlen, 0OHaXKEHHBIH Ha OTKOCAX BBIEMKH, CJIEYET MPUKPBIBATH CIIOEM JPEHUPYIOLIETO
IpyHTA.

[Tpn 3aneranuu ciost Jipaa HIKE OPOBKM 3E€MIITHOTO IIOJIOTHA HA INIyOMHE MEHee WM paBHOU
TOJIIMHE AEATEILHOTO CJI0S HEOOXOIMMO IpelycMaTpuBaTh yAAJICHHE JIbJja U 3aMEHY €r0 MECTHBIM
TPYHTOM; IIpH OOJIBILIEH IITyOHNHE 3aIeraHus JIbJja €r0 Pa3peraeTcs He yIaliTh.

20.15 Belemku, mnpope3aroliye BOJOHOCHBIE TOPU3OHTHI, CIEOYeT OTpaXkiaTh IPEHaXHBIMU
yCTpOMCTBaMH MJIM MPOTHBOHAIEAHBIMU cOOpyXeHUsIMH. [locinenHne HaUIeKNT NpexycMaTpuBaTh Ha
yd4acTKax, JCHCTBYIOIIUX B IPUPOAHBIX YCIOBUSX WM HAa Y4acTKax IPOTHO3MPYEMBIX Halenei, B
KOMIUIEKCE C BOJIOOTBOJTHBIMU YCTPOHCTBAMH.

20.16 J[Ipenaxu pa3perraercs NPUMEHATH TOJBKO MpH JeOWTe HCTOYHWKA H TEMIIepaTrype
TPYHTOBOW BOJBI, OOECIEUMBAIOIIUX KPYIJIOTOOUYHYIO paboTy JApeHaxa, WIM B CIydasx
OCYIIECTBIICHHS TI0I0TPEBA UM APYTUX MEPOIPUSTHH, IPEAOXPAHSIOIINX JAPEHAXK OT IPOMEP3aHusl.
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1— HOI[3CMHBIﬁ JCa, 2— 3aChIIIKa MECTHBIM I'NTMHUCTBIM I'PYHTOM; 3 — TOBEPXHOCTH BEYHOMEP3JIOTO I'PYHTA B €CTECTBEHHBIX YCIIOBUAX; hﬂ — MOIIOHOCTH ACATCIIBHOI'O CJIOA B
€CTECTBEHHBIX YCIIOBUIX
Pucynok 20.6—Cxema ycTpoicTBa HACHITH HAJ| ITOJ3€MHBIM JIbIOM, 3QJICTAIOIIUM Ha INTyOHHE, paBHOW MOIIIHOCTH JIESTEIBHOTO CIIOS

1 — KOHTYpBI JIUH3BI JIba; 2— OCh yTH; H;— riiyOrHa BRIEMKH 0 MPOAOIBHOMY MPOduitto; Ny — BeTMYINHA OCAIKH OTTAHBAIOIIETO IPYHTa OCHOBAHHUS MPU 0Opa30BaHUH
JESTENBHOTO CII0S O NEPUMETPY BBIEMKH
Pucynok 20.7 — Ilonepeunslii npodwib BBIEMKH, IPOPE3aloIIeii TUH3Y JIbJa
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1 — orkoc He kpyue 1:1,5; 2 — rpyHT 3aMeHBI; 3 — pacCTOsSHHE 10 TOBEPXHOCTH CJIOS JibJia (He MEHee JBOMHOI IITyOMHBI OTTauBaHUs IPyHTa 3aMeHBbI); 4 — jen
Pucynok 20.8— Ilonepeunslii npoduib BEIEMKH, IIPOPE3AIOIIEH CII0H MOA3eMHOTO JIba




20.17 BonooTBOHBIE COOPYKEHHSI HAa ydacTKax C BEYHOMEP3JIBIMH T'DYHTaMH, COXPaHSIOIIMMHU
YCTOWYMBOCTb B OTKOCaX MPHU OTTaUBaHUHM, CIEAYET IPOEKTUPOBATEH IO HOpMaM paszzeina 17.

20.18 Ha mapsix BOJOOTBOJHbBIC KaHaBbl CIEAyeT MperycMarpuBaTh Ha paccrosHun 5—10 M ot
TMIOJIOIIBEI HACKIIH.

[Ipo1oNIbHBIA YKIIOH BOJOOTBOAHBIX KaHaB cieayeT HazHadyaTh He MeHee 0,004 Ha MOXOBOW U He
meHee 0,002 Ha xoukoBaToif Mapu. lllupuHy KaHaBBl MOHU3Y CleAyeT MpHHAMaTh He MeHee 0,8 M
(mocne ykperuieHus ), rryouny He meHee 0,6 M OT HU3a KOUEK.

Ecnmu TpeOGyemblil IpOJONBHBIN YKIIOH HE MOXKET OBbITh 0OecriedyeH WM YCTPOWCTBO HMPOJOIBHON
KaHaBbl MOKET IPUBECTH K BOSHUKHOBEHHIO TEPMOKApCTOBOTO IPOIIEcca, CIeNyeT MpeayCcMaTpUBaTh
MONIEPEYHBII MPOIMYCK MOBEPXHOCTHOH BOJBI MOCPEACTBOM (HIBTPYIOIINX HAChINEH, JPEHUPYIOIINX
[IpOpe3el WIK JPYTUX BOJOIPOILYCKHBIX COOPYKEHHUM.

B03MO0XHO MeHbIIEeH MPOTSHIKEHHOCTH CIEAYET TaKKe MPOEKTHPOBATh MPOAOJILHBIE BOJAOOTBOIHEIE
Y HaropHble KaHaBBl Ha ydYacTKax CJAOBIX M MPOCATOYHBIX OCHOBAHHM, JIETKOPa3MBIBAEMBIX H
HEYCTOWYMBBIX MTOCIIE OTTAUBAHMSA TPYHTOB.

20.19 Ha mapsx u TopdsiHMKaX B CIy4asxX, KOTJia OIOJI3aHHE OTKOCOB M 3aIUIbIBAHHME KaHaB
HEeM30€KHO, CIIeAyeT TPHUMEHATh JIOTKH WM WHIUBHIYAIBHO IPOEKTHPYEMBbIE BOJOOTBOIHBIC
YCTPOMCTBA.

20.20 OTkOCHI BBIEMOK B INTMHUCTBIX IPYHTax, NPHOOPETAIOMINX I10CIE OTTaNBAaHHSI COCTOSIHUE OT
TBeproro a0 msrkomactugaoro (I < 0,75), B Menkux W MBUICBATHIX IECKAaX, B TOM YHCIE U C
COJIep)KaHMEeM TalbKu, TpaBus W JpecBbl g0 50 %, a Takke B KPyMHOOOJIOMOYHBIX TPyHTax c
TJIMHACTBIM  3anosiHuTeseM 10 50 %, menecooOpa3HO YKPEIUIATh MOCEBOM MHOTOJIETHHUX TpPaB
paliOHNPOBAHHBIX COPTOB MPH MOBHIIICHHOW HOPME BBICEBA CEMSIH.

PaboThI IO yKpeIuIeHNIo OTKOCOB CIIEAyeT MpeaycMaTpuBaTh yepe3 |—2 roma mociie pa3paboTku
BBIEMKH U 00pa30BaHMsl HOBOTO JIESTEIBHOTO CJI0S Ha OTKOCAX.

Jlist BBIEMOK B TJIHMHHUCTBIX TPYHTaX, NPHUXOAANIMX B MATKOIUIACTUYHOE COCTOSIHHE TIPH
OTTaMBaHWH, B IIPOEKTE CIEAYET MPEAyCMaTPHBATh TOTIOJHUTEIBHBIE 00BEMBI PadOT 10 2—3-pa3oBoi
TUITAHUPOBKE OTKOCOB M OYMCTKE KIOBETOB B IEPHO (POPMUPOBAHUS JEATEIHHOTO CIIOSL.

20.21 CrocoObl yKperieHHsT OTKOCOB BBIEMOK B TJIMHHCTBIX TpyHTaX, HPUXOISIIUX IPU
OTTaMBaHUM B TEKyYeIUIACTUYHOE M TEKy4dee COCTOSIHHME, HEeOOXOAMMO Ha3Ha4yaTh B KOMIUIEKCE C
MpOTHBOAE()OpMATMOHHBIMHA MEPOTPUSITHIMH.

20.22 OTKOCHI U IHO KaHaB B MSATKOIUIACTUYHBIX CYIJIMHKAX M CYMECcsX Lelleco00pa3Ho yKPEIIsITh
rajieyHO-TPAaBUMHBIM WM IEOCHUCTHIM MaTepHaoM TOIIMHONW cios 10 0,30 M B 3aBHCHMOCTH OT
pa3MepoB YaCTHII UCTIOIB3yEMOT0 MaTepHaa.

21 3EMJISIHOE ITOJIOTHO BHEITHUX (ITOBbE3/IHBIX) IYTEN

21.1 K BHemHHM (HOABE3AHBIM) MyTSIM OTHOCSTCS JKEJIE3HOAOPOKHBIC IyTH, NpeJHAa3HAuYCHHbIC
JUTS BHEIIHWX TIEPEBO30K TPY30B MPEINPHUATHA U OpPraHM3aluil M COCNWHSIONINE CTAHIHUIO (ITyHKT)
MPUMBIKAHUS KEJIE3HBIX TOPOT O0IIeil ceTH ¢ MPOMBIIUICHHON CTaHIMEH, a MPHU €€ OTCYTCTBHH — C
MOTPY30YHO-PA3TPy30UHBIMU MYTAMH WJIM CO CTPEJIOYHBIM IE€PEBOJOM MEPBOTO OTBETBJICHUS
BHYTPEHHHUX JKEJIE3HOJJOPOXKHBIX MyTEH.

21.2 Bueuinue (1oJbe3/HbIe) MyTH, HMetolue S—10-JIeTHIO NepCleKTUBY BKIIOYEHHUS B OOIIYIO
CeTb XeJe3HbIX Jopor Poccum wmnm mnpenHa3HaueHHbIE A MACCAKUPCKOTO JBUXKEHUS, CIELyeT
npoektuposats mo CHull 32-01-95 anst cooTBeTCTBYIOMIEH KaTErOprH JIMHHH.

3eMIsTHOE TOJIOTHO 3THX IMOABE3NHBIX MYTEH CIeAyeT MPOSKTHPOBATH IO HOPMAaM HACTOSIIETO
JIOKYMEHTA.

21.3 KoHCTpYKIMIO 3eMJITHOTO TMOJIOTHA HAa3HAYAIOT ¢ OTKPHITON 0ajulacTHON MPU3MOH B YBSI3KE C
penmbe)OM MECTHOCTH, IUTAHOBBIMH W BBICOTHBIMA OTMETKAMH JAPYTHX JEHCTBYIOIMIMX U
MIPOEKTHPYEMBIX COOPY)KEHUH M KOMMYHHMKAIIMH U OOIIMMH PELICHUSIMH 10 OpPTaHU3aLlUU BOJOOTBOAA
B PallOHE CTPOUTEIILCTBA.

ITo cormacoBaHMI0O C 3aKa3dMKOM Ha IIEPECEUYEHHSAX WM PACIHOJIIOKEHHBIX MNapaulebHO
JKEIIE3HOTOPOKHOMY TIOJIOTHY JPYTHUX COOPYKEHUSX M KOMMYHHKAIMSAX, Ha yJacTKax 3acTPOCHHON
TEPPUTOPHUU MPEINPUATHA M OpraHU3alui, TOPOACKHUX MOCEIKOB U T.II., JOMYCKAETCS KOHCTPYKLHUIO
3eMJISSHOTO IIOJIOTHA MPUHUMATh C 3ariyOJIEHHOW WJIM IOJy3ariyOJeHHOM OaiacTHOM NpU3MOil u
HAJICXKHBIM BOJOOTBOIOM C IIPUMEHEHHUEM JKEJIe300€TOHHBIX JIOTKOB (pucyHku 21.1,21.2).

21.4 KoHCTpyKLUsl 3€MJISIHOTO TOJIOTHA TMOIBE3THBIX IMYyTe C OTKPBITOM, 3ariyOJICeHHOW Win
MOJTy3arTyOJICHHOM Oa/TaCTHOM MPU3MOM JIOJDKHA OTBEYATh TPEOOBAHUSAM JOJITOBEYHOCTH, IIPOYHOCTH
W YCTOHYMBOCTH B J100O€ BpeMs rofa W JOJDKHA OBITh paccudTaHa Ha JBMKEHHE YETHIPEXOCHBIX
BaroHOB ¢ Harpy3koif Ha ock 294 kH (30 Te).

21.5 3emiisHOE TOJIOTHO BHEMIHUX (TOABE3THBIX) JKCIC3HOMOPOKHBIX IyTEH, HE HMEOIIHX



MEePCIEKTHBBl BKIIOYEHUS B OOLIYIO KEJIe3HONOpOXKHYI0 ceTb Poccum (cm. m. 21.2), a Takxke
BHYTPEHHUX MyTEeH MpeanpusTUi U OpraHu3aluii, mpoekTupyerca u coopyxaercs no CHull 2.05.07-

91.
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OIHONYTHBIN Y4acTOK: a, 0 — ¢ OTBOZOM BOJIBI KIOBETOM; B, T— C OTBOJIOM BOJIbI JIOTKOM;
he — TommiHa G6amTacTHOTO Cios; B — 1mmpuHa 3eMIISIHOTO TOJIOTHA; B' — IMHPHHA OaJIaCTHOM

HPU3MEI
Pucynok 21.1 — 3emisiHOE NIOJIOTHO € 3ariTyOJIEHHOM U MOJTy3ariayOJeHHON OaliacTHOW PU3MOit
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JIByXITyTHBIH y4acTOK: a — C OTBOJIOM BOZBI JPEHAXKOM; O, T — C OTBOJIOM BOJBI JJOTKOM;
B—C OTBOJIOM BOJIBI JIOTKOM U KIOBETOM; hg— TommuHa 6amiacTHOro ciosi; d — MeKIynyThe;
B' — mmpUHA OaJUTaCTHOM MPU3MBI
Pucynok 21.2— 3eMIiIsIHOE TIOJIOTHO € 3aTTyOJIEHHOH U MOTy3ariTyOJIeHHOW OaJUTacTHOM MPH3MOi

22 JKOJIOTHMYECKHME TPEBOBAHHWSA 1P NPOEKTHUPOBAHUM 3EMJISIHOI'O
MNOJIOTHA

22.1 Tlpu nNpPOEKTUPOBAHMM 3EMIITHOTO IIOJIOTHA B TIPOEKTaxX JIOJDKHBI IIpeycMaTpHBATHCS
KOHCTPYKIIMH W TEXHOJOIWH IMPOM3BOACTBA PabOT, CHOCOOCTBYIOIINE CHIDKEHHIO OTPHLATEIHHOTO
BO3/IEIICTBUSI CTPOUTEIHCTBA HA OKPY’KAIOLLYI0 IIPHPOJHYIO CPEmy.

22.2 JInst npepoTBpalieHus Aerpasaliii OKpY>Karoled cpebl, BOCCTAHOBJICHUS HapYIIEHHBIX MPU
CTPOUTEIHCTBE TPHPOIHBIX CHCTEM U OOECIICUEHHS HKOJOTr0-3KOHOMHUYECKOH COaNaHCHPOBAaHHOCTH
Oymymiero pa3BUTHS  TPAHCIOPTHO-IPUPOAHOW CHUCTEMBI B IEIOM B MPOEKTE CIEAYET
IpegycMaTpuBaTh OIIEHKY BO3AEHCTBHS Ha okpyxkatomyio cpeny (OBOC) mpoextupyemoro
3emssiHoro mosiotHa B coorBerctBuu ¢ CII 11-101-95 u Bpemennoit uncTpykumeid «OueHka
BO3/IEICTBUS CTPOUTENBCTBA HA OKPYXAIOUIYI0 Cpely B IPOEKTaxX MKEJIE3HBIX M aBTOMOOMIIBHBIX
nmopor» [58].

OBOC sBasercs caMOCTOSITETIBHBIM JTalloM B CHCTEME IIOJTOTOBKHM pELUIEHHH O pa3BUTHH
XO3AHCTBEHHOM JEITENILHOCTH, pa3padaThIBAaCTCs 10 PUHSTHUS IPOSKTHBIX PELICHUH, BXOIUT B COCTAB
MIPOEKTHO-CMETHOW JOKYMEHTAIIMU U O()OPMIISIETCS OT/ICITBHBIM JOKYMEHTOM.

22.3 Paznen «OxpaHa okpy»xarouien cpeabl» BeinonHsercs: B coorBerctBur co CHull 11 -01 -95 u



COJZICP)KUT MPOEKTHBIE PELICHUS] [0 KOMIUIEKCY IPOCKTHBIX MEpOIpPUSTHH, 00eCIeurnBaroIuX
BhITIoTHeHKe nostoskennii OBOC mo skonorundeckoi 6€301macHoOCTH.

22.4 OcHOBHBIe KOHCTPYKTHBHBIC pEIICHHS 3€MIITHOIO IIOJIOTHA JOJDKHBI OOecreynBaTh
HaMMEHBUIYIO NMOTPEOHOCTh B OTUYKICHUHM 3e€Mellb, HAaHOOJIBILIYIO COXPAaHHOCTh (JIOpHI U (ayHbI B
MPOLIECCE CTPOUTENBCTBA M AKCIUTyaTalllK, B TOM YHUCIIE 3a CYET:

HaWMEHbBIIETO PACKPBITHS BHIEMOK B CKAJIBHBIX U PBIXJIBIX TPYHTAX;

YCTpOHCTBA HACBIIEH C KPYTBIMH OTKOCAMH, CO3JaBaeMbIMH IIyTEM COOTBETCTBYIOLIEIO HX
3aKpeIICHUs;

COOPYKEHUSI BMECTO BEIEMOK TOHHEJIEH, a BMECTO HaCBIIIeH 3CTaKa/;

UCIIONB30BaHMs (BMECTO TPAIMIMOHHBIX) HOBBIX KOHCTPYKTHBHBIX PELICHHH W MaTEpHAIOB IPH
IPOSKTHPOBAHHU M CTPOHUTEIHCTBE 3EMJITHOTO IOJOTHA, YHPOIIAIONIMX TEXHOJOTHIO W B MEHBILIEH
CTETICHU BO3JEHCTBYIOIMX HAa OKPYKAIOIIYIO CPEy.

22.5 HamMeHplIee pacKpBITHE BBHIEMOK M IIOJNYBBIEMOK 3a CUET MPHUIAHUS UX OTKOCAM KPYTOrO
OYepTaHus NPHU COXPAHEHHH HEOOXOIMMOIO0 YPOBHS HAIEKHOCTH OCYLIECTBISIETCS C Y4ETOM BCeH
COBOKYITHOCTH HH)XEHEPHO-T€OJIOTHYECKUX ycioBud. [Ipm 3TOM B JKOJIOTHYECKOM  IUIAHE
yMeHbIaeTcsi 00beM  pa3pabaTblBaeMOro TIpyHTa, 4YTO CIIOCOOCTBYET YMEHBIIEHHIO IIPH
CTPOHTENHCTBE:

3aIbUICHHOCTH JIaHAMA(TOB B TIporiecce pa3padOTKH TPYHTOB;

paccernBaHuA B3pbIBYATHIX BEIICCTB,

YPOBHS IIyMOB, BBIOPOCOB Pa3IMYHBIX BpeIHBIX BemecTB rnpu padore CAM 1 MexaHU3MOB.

22.6 B Tex cmydasx, Korja yCTOHYMBEIA OTKOC HE JOTOHSET CKIJIOH, IJIS CHI)KEHHUS HapyIICHHBIX
TOJIE3HBIX 3eMelb, (UIOphl U (hayHBI 1eNecO00pa3HbIM SBISIETCS CO3aHHE W YKPEIJIEHHE OTKOCOB
Oonmee KpPYTHIX OYEPTAHUH HECYIIMMH KOHCTPYKIMSMH — AaHKEpaMH WIH 3aaHKePEHHBIMH
HOATIOPHBIMH CTCHAMHU.

22.7 C uespio YMEHBIICHUS TUIONIAIH, 3aHUMACMON OTKOCAMH HACBHITICH Ha 3aTSKHBIX KOCOTOpax,
PEKOMEHYeTCsl YKPEIUIATh HU30BbIe OTKOCHI Pa3IMYHBIMU ITOIIOPHBIMHU COOPY>KEHUSIMH.

22.8 TIpu BwicoTe Hachimeit or 8 g0 20 M 1enecooOpa3HbIM SBISETCS BMECTO HAChIICH
CTPOUTENBCTBO dcTakan. OHHM MO3BOJISIIOT JKOHOMHUTH OOJBIIME IUIONMAIM 3EMENbHBIX YO/,
CHI)KATh YPOBEHbB IIIyMa U BUOPAIMU U COKPATHTH JITMHY TPaCChI.

22.9 3amMeHa BBIEMOK TOHHEISIMH Lieliecoo0pa3Ha, HauuHas ¢ TIyOuHBI BeieMkH 25 M. [Ipu 3ToM
COXpaHSETCs CYIIECTBYIONIMH JTaHIa(T.

22.10 ®axropamy, BIMSIOIMIMMH Ha OKPYXAIOIIYIO CPENy NMPH COOPY>KEHHWH 3eMIISTHOTO TTOJIOTHA,
SBIIAIOTCS:

HapymICHUE 3aHUMACMBIX 3€MCJIb, OTBCACHHBIX II0] yCTpOﬁCTBO HachIlled | BBICMOK,
CTPOUTEIBHBIX IUIOMIA/IOK U TEPPUTOPHI BPEMEHHBIX TIOCEIIKOB;

3arpsi3HEHUE BO3AyXa BBHIOPOCAMH BPEAHBIX BEHIECTB OT paOOThl CTPOUTEIBHBIX MAIlWH,
MEXaHH3MOB, CTPOUTEIBHOH TBUIBIO;

3arpsA3HEHUE BOJJOEMOB XO3ﬂﬁCTBeHHO-6BITOBBIMH, IMPOU3BOACTBEHHBIMH U JOXJIEBBIMU CTOUYHBIMU
BOJIaMH;

3arpsi3HEGHUE CTPOUTEIBHBIX IUIOMIAJIOK M TEPPUTOPUH BPEMEHHBIX IIOCENKOB OBITOBRIMH U
CTPOHUTENBHBIMH OTXOLAMH;

BUOpaLus U IIyM OT pabOThl CTPOUTENILHBIX MAIIMH U MEXaHU3MOB.

22.11 TIpoeKTOM JIOJKHO MPENyCMaTpUBAThCS:

NpEeBAPUTENBHOE CHATHE IIOYBEHHOTO CIIOS Ha YYacTKaX COOPYXKEHHS 3eMIITHOTO MOJIOTHA U Ha
TEPPUTOPHUAX, MPECAHAZHAYCHHBIX 11O CTPOUTEIIBHBIC IJIOMIAAKU U BPEMCHHBIC ITOCEIIKU

PEeKYJNbTHBALMS ~ HapylIaeMbIX  IOJIE3HBIX 3€MeJb  pe3epBaMHu, KapbepaMHu, OTBaJaMH,
3eMJICBO3HBIMH JOPOTaMH, BPEMEHHBIMU CTPOUTEIILHBIMH TUIOIIAJKAMHU H TIOCEIKAMH.

22.12 HopMsl CHATHS IUIOZOPOJHOTO CJIOS IIOYBBI PAa3IMYHOTO THUNA M MEXAaHHYECKOTO COCTaBa
conepxarcs B OCT 17.5.3.06 (tabnuia 22.1), a TpeOoBaHMs K OXpaHE IJIOJOPOIHOIO CJIOS MOYBBI
IIPY TIPOU3BOJICTBE 3eMIISIHBIX paboT—8 ['OCT 17.4.3.02.

PekynpTuBanmo HapyImeHHBIX 3eMelb Mpou3BoIAT B cootBeTcTBur ¢ [OCT 17.5.3.04.

Tabuumma 22.1
Hopma CHSITHSI TJIOAOPOIHOrO CJIOSI MOYBBI /JIsi OCHOBHBIX THIIOB M MOATHIOB IOYB
TJIMHUCTOTO U CYTJIMHUCTOr0 MEXaHHYECKOT0 COCTaBa

Tun 1 noaTHN MOYB Jlnana3oH riryOMH CHATHS, CM
JlepHOBO-TIOA30IHCThIE 20 uiy Ha BCIO NTyOMHY MaXO0THOTO
cI10s




Bypo3emHo-110/13051MCTHIE 20—50
JepHOBO-KapOOHATHBIE 20—40
JepHOBO-TIIEEBEIC 30—60
Bypsie necHbie 20—80
CaeTIo-cepble JecHbIe 20—30
Cepble JECHBIC 20—50
TemHO-cepble TIeCHEIC 40—70
YepHO3EMBI:

OTO/30JICHHBIE U BHIIIEIOYCHHBIE 40—120
TUTTUYHBIC 50—120
OOBIKHOBEHHBIC 40—100
I0)KHBIE 40—70
JIyroBo-uepHO3eMHbBIC 60—100
YepHO3eMHO-ITyTOBEIE 50—90
JIyroBeie 30—100
TeMHO-KaIITaHOBBIE 40—50
KamranoBsie 30—40
CBeTno-KamTaHoBbIe 30
JIyroBo-kamraHoBBIC 40—70
JIyroBo-cepo3emHbIe 40-60
JIyroBo-TakbIpoBUAHbIC 30
Ceposembl 20—40
Kpacrozemsr 40
XKenrozempl 30
I'opHo-11yroBeIe 30—80
I'opHbIe MyroBo-CcTENHBIE 20—70
AnmoBHuanbHbIe (TOHMEHHBIC) 40—120
Topdsabie 000THBIE (TIOCIIE OCYIIICHHS) Ha Bcro MOIIIHOCTB TOPQSHOTO CI10s

IMPUJIOXKEHUE A

KIJACCUO®PUKALIUSA CKAJIBHBIX T'PYHTOB I1IO BBIBETPUBAEMOCTH BO

Tabmuma A.1

BPEMEHH [29]

Kareropus rpynTa mo
BBIBETPUBAEMOCTH

ITorepu 0Opa31oB B Macce IpH MONEPEMEHHOM BO3ICHCTBUU
BBICYIIMBAHUS — YBJIAXHCHUS (WM 3aMOPAKUBAHUS — OTTAaUBaHUS B
BOJIOHACKHIIIECHHOM COCTOSTHHH)

1.CnaGoBBIBETPHBAIOIIIAECS

2. BeiBeTpuBatomuecs

3. JIerKOBBIBETPUBAIOIINECS

[Motepum oOpasmoB B wmacce mnpu 20 IHKIAX MTOIEPEMEHHOTO
BBICYIINBAaHUS — YBJIKHEHUS (WM 3aMOPaKUBAHISI— OTTAaMBAHUS B
YBIQKHCHHOM COCTOSIHUH) MTPAKTHYCCKH HE HAOIIIOJar0TCS

IMotepu o6pasioB B Macce nipu 20 IUKJIAX MCIBITAHUA HE TPEBBIIIAIOT
25 %, HO cocTaBnsAlOT He MeHee 5 %. IIpomykTsl paspyleHHs
MIPECTAaBICHBI 0OJIOMOYHO-IIIEOCHICTO-APECBIHBIMHU (PPaKITUIMH
IMotepum o006pa3moB B Macce mpu KoimdectBe mukioB < 20
nmocturart25—100 %.

[IpomykTel pa3pymIeHus MPencTaBIeHH NPEUMYIIECTBEHHO IECYaHoO-
MBIJICBATO-TIIMHUCTBIMH (DPAKIHIMHU

Meroayka uCHbITaHUH 00pa3LOB Ha MONEPEMEHHOE BBHICYIIMBAHHE — YBIKHEHUE (WM
3aMOpaXKMBAaHUEC — OTTAUBAaHHE B YBIAXKHCHHOM COCTOSHHH) CBOIMTCS K U3JI0XKEHHOMY HIKE.

O6pasmsr rpyaTOB Maccoit 100—300 r (B xommdecTBe 2—3) BEICYIINBAIOTCS B TepMocTarte Ipu t =
105 °C, B3BEmMBAIOTCS, 3aJIUBAIOTCS BO/IOM, BEIIEPKUBAIOTCS B Hell (7—8 1) M CHOBA BBICYIINBAIOTCS;

3aTEM MNPOLCCC MOBTOPACTCH.

[Tocne Tpex— mATH LUKIOB MeJKHE (Ppakiuu OTceuBaroT (depe3 cuTo ¢ 10-MHIUIMMETPOBBIMH
A4eikaMM) M B3BEIIMBAIOT HX. B Macce uccieayeMbx 0Opas3slioB BBIYHCISIOT MOTEPIO, KOTOpas
paBHSETCS OTHOIICHUIO MAcChl YaCTHII, IPOIIEAIINX YE€Pe3 CUTO, K IEPBOHAYAIBHOM Macce 00pa3Los




(B mpouenrax). [lanee HCHbITaHMS C OCTaBIIMMCS Ha CHUTE TPYHTOM IIOBTOPSIFOTCS B TOM JKe
MIOCJIEI0BATEILHOCTH.

IMotepu B Macce pexkomeHayercs ¢ukcupoBatb mocie 5; 10; 15; 20 nukinoB ucnertanuid. [Tpu
KaKJJOM IIOCIIEYIOIIEM BBIUUCICHUH YUYUTHIBAETCA CyMMapHasi ¢ IPEAIIECTBYIOIUMH ITOTEPSI B MACCE.

UcnbiTanus MOTyT OBITh 3aBCPUICHBI MMPHW MCHBIIEM YHCJIE LUKIIOB, €CJIM MOTECPHU HCIHBITYCMBIX
00pasloB TPyHTa MO Macce IMpeBHICAT 25 %, YTO CBUAETENLCTBYET O NMPHHAUIEKHOCTH I'PYHTOB K
KaTEeTOPHH JICKOBBIBETPUBAIOLITHXCA.

OOpa3upl HEKOTOPBIX pPA3HOBUAHOCTEW TAKWX TPYHTOB IOJHOCTHIO pa3pyLIAlOTCS IOCIE
HCCKOJIBKHX ITUKIIOB HUCIIBITAaHU.

JUist HarIsgHOCTH  Liesiecoo0pasHo OQOPMIIATH PE3yNbTaThl HCIBITAHUH B BHAE TI'padUKOB
3aBUCHMOCTH IPOLIEHTA ITOTEPh 00Pa3IOB B Macce OT YKCia IIUKIOB HCIIBITAHUH.

B HekoTopeIx citydasx (OCOOEHHO Ui pailoHOB C CYypOBBIMH KIMMAaTHYECKUMH YCIOBHSMH)
OUKIIMYCCKHUE HUCIIbITAHUA CICAYET IMPOBOAWTH Ha COBMECTHOC BO3}I€ﬁCTBHe 3aMOpaXUBaHUA —
OTTaMBaHWsS W BHICYIIMBAaHUS — yBIaXHEHHA. KoJWdyecTBeHHass OLEHKAa WHTEHCHBHOCTH
BBIBETPUBAHNUS aHAJIOTHYHA M3JI0KCHHOH BBIIIE.

Hanbonee xapakTepHbIMH CKalbHBIMH TPyHTaMH, IIOJBEPKEHHBIMHA BBIBETPHBAEMOCTH BO
BPEMCHHU, ABJIAIOTCA MCPICJIn, apruJiJIMThI, aJIEBPOJIUTLI, MEJI, HCKOTOPBLIC BHU/IbI CJIAHIICB U JP.

Mepresib — TPYHT, COCTOSIIMHA M3 CMECH TJMHBI C W3BECTHSIKOM WJIH JIOJIOMHTOM, IIJIOTHBIN
TOHKOCJIOMCTBIH, cBeTsIoro I1BeTa. I1o comepkaHMIO pa3IUYHBIX KOMIIOHEHTOB BBIAEIAIOTCS: MEpPreib
TUIICOBBIN, TIMHUCTBIA (C comepxaHueM IiuHBL 10 70—80 %), MOIOMMUTOBBI (C BBICOKUM
COJICp)KaHMEM MarHe3WH), W3BECTKOBBIH (C TpeoOiajaHWeM W3BECTH HaJ TJHMHOW) W Jpyrue
Pa3HOBHIHOCTH.

HexoTopsie pa3HOBHIHOCTH Meprenieil 00IagaroT CoCOOHOCTRIO K HAOyXaHUIO U WHTCHCUBHOMY
Pa3MOKaHHIO.

KpeMHuCcTBIE Mepreay OTINYal0TCs YCTOHUYUBOCTBIO K BBIBETPHBAHUIO.

AprumjumT—CHiIbHO TEpeyIUIOTHEHHAs TJIMHA C TOHKOCIIOWCTOHM, WHOTJAa HESICHO BBIPAKEHHOU
TeKcTypoid. ColepKHUT MpenMyIecTBeHHO (B KosmdecTtse Oornee 50 %) rmmancTeie yacTuis! (< 0,005
MM). VHTEHCHUBHO pa3pywiaroTcsi NpH MpeoOlaiaHkuy TJMHUCTOrO IieMeHTa. Pa3HOBHAHOCTH C
KPEMHHCTBIM M U3BECTKOBBIM [IEMEHTOM 00Jiee yCTOWYNBBI K BHIBETPHBAEMOCTH.

B ecTecTBEHHBIX YCIOBHSX aprWUIMTBI BO MHOTHX CIIydasX II€PECIauBarOTCsl MEpressiMH,
MECYaHNKAMHU 1 QJIEBPOIUTAMH.

AJIeBpPOIUT — CHIBHO NEpeyIUIOTHEHHbIE IIbUIeBaThle TPYHTHL. KOJMYECTBO TBUIEBATHIX
(aneBpuroBbix) yactun (0,05—0,005 mm) npesbimaer 50 %.

OHM WHTEHCHBHO pa3pylIalOTCs IpH MpeoONagaHuy TIIMHUCTOrO IieMeHTa. llpm Hammumn
KPEMHHUCTOI'O 1 U3BECTKOBOT'O IEMEHTA aJICBPOJIMTHI 60.]'[66 yCTOI‘/’I‘-II/IBBI K BBIBETPHUBACMOCTH.

B ecrecTBeHHOM CIIOKEHUH aJE€BPOJIUTHI YacTO TEPECIauBaIOTCs C MEPresisiMH, NeCYaHHKaMU U
ApTHIUTUTaMH.

Mesi — Oenblii TOHKO3EPHHUCTBIA HM3BECTHSIK OMOTCHHOTO M OMOXMMHYECKOTO IMPOHCXOMKICHUS.
CocTouT U3 MEJKUX MOPCKUX pakoBHH. [lopucrocts nocturaer 50 %.

Pasmsrgaercs u pasMokaeT B Bosie. VIHTEHCHBHO BBIBETPHBACTCH.

CJ'laHl[l)lfOTHI/I‘-IaIOTCH OPUCHTHPOBAHHBIM PACIIOJIOKECHUEM Cllararoniux nx MUHEpPaIoB.

CrnaHIpl 0CaJJOYHOTO TMPOUCXOXKICHHS MMEIOT TOHKOCIOHCTYIO TEKCTYpy 0€3 M3MEHEHHs CBOETO
cocTaBa (TJIMHUCTHIC, KPEMHHUCTHIC CIIAHIIBI).

Kpucrammmueckne  ciaaHIpl  BO3HHMKAOT B pe3ylbTare IPOIECCOB  MeTamoppu3Ma ¢
XapaKTepPU3YIOTCsl pE3KUM U3MEHEHHEM HCXOTHOTO BEIIECTBA.

TanbKoBbIE, XJIOPUTOBBIE, TNIMHUCTHIC, CIIOJSHBIC M CIIOAMCTHIE CIIAHIBI CIIOCOOHBI WHTEHCUBHO
pas3pymarthcst o Bo3eicTBHEM aTMoc(epHBIX (JakTOpoB. B BrIeMKax OHHM Iydart.

I[MPUIJIOKEHUE b

XAPAKTEPUCTHUKA I'PYHTOB 3ACOJIEHHBIX, HABYXAIOIIUX,
IMPOCAJJOYHBIX, IYYUHUCTBIX

3acosieHHbIe TPYHTBI — TPYHTHI, cojepxaiie B konudectBe Oosee 0,3 % macchl abCONIFOTHO
CYXOT0 TpyHTa JIETKOPACTBOPUMBIE CONU (XJIOPUCTBIA HATPHH, XJIOPUCTHIM KaJbIMH, XJIOPUCTHINA
MarHuii, CepHOKUCIBI MarHWi, YTJIEKUCIBIH HATPHA W NBYYTJCKUCIBIA HATpWil), a Takke — B
OospIIMX KOJIMYECTBAX TPYAHOPACTBOPUMBINA CEPHOKUCIBIA KaldbLUM (THIC) M MPAaKTHYECKU
HEPaCTBOPUMBIN YITIEKUCIBIA KaJdbIMHA. 3aCOJICHHbIE TI'PYHTHl NPH YBIAKHEHWH pE3KO CHIDKAIOT



IMPOYHOCTD Ha CKATHUC.
3acojieHHbIE TPYHTBI CICAYET pas3AcCiiATh 1O CTCIICHU 3aCOJICHUA C YUYCTOM €ro KadyC€CTBCHHOI'O

xapakrepa (tadmuma b.1).

Tab6muua b.1
I'pynTHI CpenHee cyMMapHOe COAep)KaHUE JIETKOPACTBOPUMEBIX CoJiel, % Macchl
CYXOT0 I'pyHTa
XopuaHoe u CynbdaTtHoe, XJIOpUIHO-CYNIb(aTHOE U
CyJ1b(HaTHOXJIOPUTHOE COJIOBOE 3aCOJIEHUE
3aCOJIEHNE
paiiOHBI C | OCTaJIbHBIE PpaifoHbI ¢ OCTaJIbHbIE PAHOHBI
3aCyIUIMBBIM | padOHbBI 3aCyILIUBBIM
KIIHIMATOM KIIHMATOM
Crnabo3acojieHHBIE 0,5—2 0,3—1 0,5—1 0,3—0,5
CpenHesacoseHHbIe 2—5 1-5 1—3 0,5—2
CuIbHO3aCOICHHBIE 5—10 58 3—38 2—5
M30BITOYHO 3aCOICHHBIE > 10 >8 >8 >5

K cnabo3acolieHHBIM TpYHTaM HEOOXOAUMO TAKKe OTHOCHUTH TPYHTHI CO CPEIHHUM CYMMapHBIM
CoZIepXKaHHEeM JIETKOPAaCTBOPUMBIX cojeil MeHee 0,5 % B palloHaxX C 3acyLUIMBBIM KIMMAaTOM M MeHee
0,3 % B oCTaJbHBIX paiioHaxX, €CIIU 3TU IPYHTHI comepskaT oonee 0,25 % Na,SO4 + MgSQO,, wiu Ooee
0,5 % NaHCO3 + Na,CO3.

KauecTBeHHBIH XapaKTep 3aCOJICHUS] MOYKHO YCTAaHOBUTB MO COOTHOLICHHIO cojiepkanus HoHoB Cl'
u SO4" B BOJHOI BBITSIKKE, BBIPAXKEHHOTO B MHUIMAKBHBaieHTax Ha 100 r cyxoro rpyHra (Tabnuia

B.2).

Tabimma 5.2
HaumenoBanue 3acosieHust Cl'
OTtHomeHue p
SO7%
XnopuaHoe bonee 2,5
CynbhaTHO-XJIOpUIHOE 2,5—15
XopuaHO-cyb(haTHoe 15—1,0
CynbsbaTtHOe Mesnee 1,0

3acosieHue Ha3bIBACTCSl COAOBBIM IpH cojepkaHuu B TpyHTe noHOB CO3" m HCO;3' Gonee oxnoi
TpeTH cymMMapHoro cojepskanus noHoB Cl' u SO,".

CreneHb ¥ Ka4eCTBEHHBII XapaKTep 3aCOJICHUS ONPECIAIOT B MEPUO HANOOJIBIIEro HAKOIUICHHS
COJIEH B BEPXHUX CJIOSIX TPYHTOB.

Ha6yxalomme rpyHTbI — MOPCKHE W O3EpHBIC TNIMHUCTHIE OTJIOXKEHHS IajiecoreHa, HeoreHa M
YETBEPTUYHON CHCTEMBI, MaWKOIICKHE, CapMaTCKHWE, MIOTHUYECKHE, KUMMEpHUIICKHe, aIllIepOHCKHUE,
OGaKMHCKHE, apaJIbCKUE M XBAJIBIHCKUE TIOPOIBI U UX AIIFOBUH, JICITIOBHH.

XapakTepHOil 0COOEHHOCTBIO ATHX T'PYHTOB SIBJISICTCS H3MEHEHHE MX COCTOSHHMS M CBOWCTB TOJ
BO3/IeiiCTBHEM IPHUPOJHBIX (PAKTOPOB P HAPYLIEHUH €CTECTBEHHBIX YCIOBUH 3aJeraHusl.

HaOyxaromme TpyHTBI TpH 3aMadydBaHHUM BOJOM WM JPYrOHW >KHUIKOCTHIO YBEIHMYHBAIOTCS B
o0BeMe, TIpM 3TOM OTHOCHTENBbHOE HabyXaHHE B yCIOBHSAX CBOOOAHOro HaOyxaHus (0e3 Harpysku)
€w>0,04 — T'OCT 25100.

HaOyxarome rpyHTBI XapaKTepH3YIOTCS CICIYIOUIMMH IOKa3aTeNsIMHU: CBOOOIHOE HaOyxaHne—
€sw, HaOyXaHHe MOJ HArpy3KOH Egyp, YCAIKA MPU BBICBIXAHUU — Egh, BIAXKHOCTh HaOyxanus — Wiy,
BIIAXHOCTH Ipeziena ycaaku — Wi,

IMTokazarenyu HaOyXaHUs U yCaJKU TPyHTa ONPEIEISIIOTCS 110 OTHOCUTENBHON ehopMaryn:

HaOyXaHHEe — B YCJIOBHAX HCKJIIOYEHHUS] BO3MOXKHOCTH OOKOBOT'O PAcIIMPEHHUS NPH HACBIIEHUU
IPYHTa BOJOW UM XUMUYECKUM PaCTBOPOM;

yCaJKy — B YCJIOBHSIX CBOOOIHOM TPEXOCHOH Jle)OpMaliy MTPH BHICBIXaHUH TPYyHTA

hsw _hO .

Esw :h—’ (b.1)
0



Egy = Vo=V , (B.2)
Vo

rae hy u hg, — BeIcOTa 06pa3a 10 U MMOCIIe YBIaXHEHHUS;

Vo u Vg, — HadalbHBIH U KOHSYHEIH 00BEMBI 00pasIia.

Metonpl 1a0OpaTOPHOTO OTPEACTCHAS XapaKTePUCTHK HAaOyXaHWsS W YCaIKH IPEICTaBICHBI B
TOCT 24143.

ITo TOCT 25100 nabyxaromiue TpyHTHI B 3aBUCUMOCTH OT BEITUYMHBI OTHOCUTEIBHOTO HaOyXaHus
0e3 Harpy3KHu MOApa3IeIIOTCs Ha:

cnabonabyxaromue, eciau 0,04 < g, < 0,08;

cpemHenadyxaronue, eciu 0,08 < g5, <0,12;

CUIIbHOHAOyXaromue, ecnu &, > 0,12. B HauOomnblieil creneHH BeIMYMHY BO3MOXKHOU
Je(OpMATHBHOCTH HAOYXAIONIUX TPYHTOB OTpaskacT OOOOIICHHBIN MOKa3aTelb HaOyXaHUss — YCaIKH

Eswh-

sz _Vsh _ €sw T E€sh

€swh = (B.3)

vsh 1- €sh

O0603Ha4yeHNs TIpeKHNE.

[ToBepXHOCTHBIE CIIOM 3EMJISTHOTO TIOJIOTHA (Ha OTKOCAX, MO OCHOBHOM IUIONIAIKOW) HaXOISTCS B
30HE CE30HHBIX HM3MEHEHWH BIMSHHSA BHEUIHUX (PaKTOpPOB M pabOTAIOT B YCIOBHSX HEPEMEHHOTO
TEMITEPaTyPHO-BIAXKHOCTHOTO peKMMa. [103TOMy Ipy YCTaHOBJIEHHH PACUETHBIX NTapaMETPOB TPYHTOB
CJIelyeT yYUTHIBaTh HaUOOIBIIYI0 UX Ne(OPMATUBHOCTh U OPHEHTHPOBATHCA HA IOKA3aTENb yCaaKH
HAOYXaHUS Egyp.

I'pyHTBI cuUWTaOTCSI CIa0OHAOYXAIOUIMMH, €CITH &gn < 10; cpegHeHAOYyXalOUmINIMH, €CIIH
0,10<€4yn<0,20; cHIbHOHAOYXAFOIIUMHU, ECIU Egup, > 0,20.

JI7 TIIMHUCTHIX TPYHTOB € BIAXKHOCTHIO peaena Tekydectr 0,35 < W < 0,65, yIoBIeTBOPAIONIINX
tpeboBanmo 0,03 < (W, — 0,4 W) < 0,09; mpu OpHEHTUPOBOYHBIX pacueTax MOTYT OBITh
UCTIONIb30BaHbl  3MIMPHYECKHE 3aBHCUMOCTH JUIS NIPOTHO3MPOBAHUSI COCTOSHUSI W CBOMCTB
HaOyxatommx rpyHToB [38; 39; 47]. Iloka3zarenp ycagkd — HaOyXaHUS:

€gwh = L,05{/ W —0,45. [laBnenue HaOyxaHust Pgy:

Pgyy = 6 &gy "W, = 6 MITa (60 krc/cm?). (5.4)

IMpocafouHbie TPYHTBI — TPYHTH, KOTOPBIE MOJ JACHCTBHEM BHEIIHEW HArPy3KH WIIH
COOCTBEHHOW MacChl MPU 3aMavMBaHUK BOJOW WM IPYrod KHUAKOCTHIO JAIOT MPOCAAKY U HPU ITOM
3HAYCHHUE OTHOCUTEIBLHON MpocagoyHocTh & > 0,01 — mo F'OCT 25100.

OTHOCUTENbHAS TMPOCAJOYHOCTh — OTHOIIEHHE YMEHBIIEHHUS BBICOTHI 00pas3la TrpyHTa B
pe3ynbTare ero 3aMavuBaHHs BOJON WM JIPYyrod >KUIKOCTHIO MPU OMNPE/CICHHOM BEPTHKAIHHOM
JIaBJIIEHUH K BBICOTE 00pa3iia MPUPOTHON BIaKHOCTH NPH JIaBICHUH, PaBHOM ITPUPOJHOMY Ha TIyOHHE
otbopa obpasma. Onpenensercs mo [OCT 23161.

[pu npeABapUTEIBHOM OIIEHKE K MPOCAJOYHBIM IPYHTaM OOBIYHO OTHOCSTCSI JIECCOBBIE TPYHTBI CO
CTETEHbI0 BIAKHOCTH S, < 0,8, 111 KOTOPBIX BENHMYMHA MOKa3aTels lgs, omnpeaenseMoro mo Gopmyiie
B.5, MeHbIIIe 3HaYCHUIA, YKa3aHHBIX B Tadmuie b.3.

Ta6muma B.3
Yucno maactiuyrocTH TpyHTa, |,|  0,01<1,<0,10 0,10<1,<0,14 0,14 <1,<0,22
TToka3zarens lg 0,1 0,17 0,24
ls=(eL-€)/(1+e), (B.5)

rie e —ko3()(PUIMEHT IOPUCTOCTH IPYHTA MIPUPOIHOTO CIOXKEHHS M BIAXHOCTH;

€. —K03(GUIMEHT MOPUCTOCTH, COOTBETCTBYIOIIMH BIQXHOCTH Ha TpaHHIe Tekydectd Wi u
omnpeaessieMslii mo hopmyJie

et =Wips/po, (b.6)

rae ps — IVIOTHOCTBH YaCTHI| TPYHTA, r/em?,

P — IIIOTHOCTh BOJIbI, IPpUHUMAaeMasi paBHOH 1 r/em’.



| — 30Ha MOCTOSIHHOTO 3HAYEHHSI TUIOTHOCTH M BIAXXHOCTH IPYHTOB TIOCJIE CTAOMIM3aLlH MPOLECCOB HAOyXaHNs B N3MEHUBIINXCS TIPH CTPOUTEIBCTBE yCcIoBuUsX; Il — 30Ha
CE30HHOTO U3MEHEHHS IUNIOTHOCTU M BIIaKHOCTH I'PYHTOB; h, — riTyOHHA 30HBI BHIBETPUBAHHS
Pucynok b.1 — Cxema 006pa30BaHHs 30HbI CE30HHOTO BBIBETPUBAHUS [IOCIIE COOPYKEHHUSI 3¢MJISTHOTO IIOJIOTHA



IIyunnucTbIe TPYHTBHI — IPYHTHI, KOTOPBIE IIPU 3aMEP3aHUM MOTYT YBEJIHMUUBATHCS B oObeMe. K
TpyHTaM, IOIBEPKEHHBIM MOPO3HOMY ITy4EHHIO, OTHOCSTCSI:

TJIMHUCTBIE — CYIIECH, CYTJIMHKH, TJINHBI,

JIETKOBBIBETPUBAIOIIECS — CJIAHIIBI, AJEBPOJIMTHI, ApPTUIUIMTHI, MEpPreid B 30HE aKTHUBHOTO
BBIBETPHBAHUS;

KPYIHOOOJIOMOYHbIE — IPYHTHI C TIIMHUCTBIM 3aITOJTHATEIIEM, ITBIJIEBATHIC TTECKH.

3HavyeHNe MOPO3HOTO ITydYEHHUs I'PYHTOB 3aBHCHUT OT HX €CTECTBEHHON BIQXKHOCTH M YCIOBUH
BO3MOXKHOT'O YBEJIMYEHHS BJIXXHOCTH CJIOSI B MIPOLIECCE ero nmpomMep3anus (0T rTyOUHBI pacioiIoKeHHs
YPOBHS TPYHTOBBIX BOA). B HanOonbleil cTeneHyn NoABEP>KEHbI ITyYEHUIO MbLIeBATHIE TPYHTEHI.

OpHEHTHPOBOYHBIE 3HAYEHUS OTHOCHUTEIBHOTO ITy4eHHs TPYHTOB B 3aBHCHMOCTH OT HX
€CTECTBEHHOM BIIAKHOCTH M Pa3HOCTH BEJIMYMH €CTECTBEHHON BIAXKHOCTH M BIAXHOCTH HAa TPAHUIIE
packaTbIBaHMA (IJIACTUYHOCTH) IpUBEAEHHI B Tabiuie b.4.

Ta6muma b.4
W-W,, WHTEHCUBHOCTH MyYeHHs TIIMHACTBIX TPYHTOB, f
JIOTTH
€IMHUILIBI
BuaxxHocTh rpyHTa B cnoe nmpoMepsanus, W, 101u eTuHUIbI
16 18 20 22 24 26 28 30 32 34 36
0,01 0,015 | 0,018 |0,021| 0,025 | 0,028 | 0,031 | 0,03 [ 0,037 [ 0,041 | 0,044 0,047
4
0,02 0,022 | 0,025 (0,029| 0,032 | 0,035 | 0,038 | 0,04 | 0,045 (0,048 | 0,051 0,054
1
0,03 0,034 | 0,037 |0,040| 0,044 | 0,047 | 0,050 | 0,05 | 0,056 | 0,060 | 0,063 0,066
3
0,04 0,050 | 0,054 (0,057| 0,060 | 0,063 | 0,066 | 0,07 | 0,073 (0,076 | 0,079 0,082
0
0,05 — 0,075 |0,078| 0,081 | 0,084 | 0,088 | 0,09 | 0,094 | 0,097 | 0,100 0,103
1
0,06 — 0,097 (0,100( 0,104 | 0,107 | 0,110 | 0,11 (0,126 |0,220| 0,123 0,126
3
0,07 — — 10,130( 0,133 | 0,136 | 0,139 | 0,14 | 0.146 | 0,149 0,152 0,155
3
0,08 — — |0,164| 0,167 | 0,170 | 0,173 | 0,17 | 0,180 | 0,183 | 0,186 0,189
6
0,09 — — — | 0,205 | 0,208 | 0,212 | 0,21 | 0,218 [ 0,221 | 0,224 0,227
5
0,10 — — — | 0,248 | 0,251 | 0,254 | 0,25 | 0,261 | 0,264 | 0,267 0,270
8
IIpumeuanus
1 Benu4yuHbI HHTCHCUBHOCTH My4YCHHS, IPUBEICHHBIC B Ta0Onuile b.4, onpeieseHbl pacueToM st
TpyHTa C IUIOTHOCTBIO CKemeTa pg = 1,6 r/em®. VIHTEHCHBHOCTB MMy4eHuss TPYHTOB C IPyTUM
_fpa N
3HAUEHUEM Py MOXKHO OHpeneniaTy mo Qopmyne f; = , tne fi, p 4 -~ COOTBETCTBEHHO
MHTEHCUBHOCTH ITy4€HUs U INIOTHOCTH CKEJIEeTa UCCIETyEMOro CII0sl TPYHTA.
2 W - ecTtecTBeHHasl BIaXXHOCTh TPYHTA, YCTAHOBICHHAS IO JAHHBIM 3aMEpPOB B IPHPOIHBIX
YCIIOBHSIX.
3 W, - BIQXKHOCTh JAHHOT'O CJIOsI [PYHTA Ha TPAHUIIC PACKATHIBAHHUSL.

MMPUJIOXKEHUE B
METOJUKA ONIPEJAEJIEHUSA TOJINWHBI 3SAIUTHOI'O CJIOSA ITO YCJIOBUIO
OI'PAHUYEHMUS BEJIMYUHBI MOPO3HOI'O ITYYEHUS ET'O OCHOBAHUA U
OBECHEYEHHUS HEOBXOIUMOMI MPOYHOCTH NMOJCTUIAIOLIETO CJ105

OnpeneneHre HEOOXOIMMOMN TOJIIUHBI 3AIUTHOIO CJIOS MOXXET OBITh BBIMOJIHEHO MO METOIMKE,



NpeACTaBIeHHOW B MeTOIUUecKuX PEeKOMEHAAUusIX [9]; MpH OTCYTCTBHM JAETalbHBIX HCXOJHBIX
JIaHHBIX PEKOMEH]IyeTCs HCIIOJIb30BaTh METOAMKY, IpUBeAeHHYI0 B Texanueckux ykasanusx [10]. Ilpu
3TOM B HACTOSIIEM MPWIOKEHUH TNPHUBEACHBI TPa(UKH, 3HAUYNTEIHHO YNPOINAIOIINE BHINOTHEHUE
pacdeTos.

B netictBytomux HopMatuBax BCH 61-89 u pexkomenpammsx [9—11] TonmuHy MOAYIIKH W3
JPCHUPYIOIIUX TPYHTOB (T.e. TOJIIMHY 3alUTHOTO closg h3) W pekoMeHIyeTcsl OmpeaensaTh IO
hopmye

hs = Zmax = N6 - Nyon, (B.1)

e Zmax - MAaKCUMaIIbHasl TITyOWHA CE30HHOTO MPOMEP3aHusl 3eMJISIHOTO MOJIOTHA M3 IPEHUPYIOIINX
TPYHTOB OT BepXa 0alIacTHOH MPU3MBI; ONPEAEIsIeTCs M0 CpelHEMY MHOTOJIETHEMY 3HAYEHUIO CYyMMBI
rpamxyco-cyTok (€2, °C - cyT) OTpHIIATENBLHBIX TEMIIEpaTyp HapyxHoro Bo3myxa (CHull 2.01.01-82);

h - TommumHa GamiacTHOro ¢iosi (0T Bepxa GaiacTHOW MPU3MBI);

Non - [OMycTHMas TOJNIIMHA TMPOMEP3AIOIIer0 TIJIHHUCTOTO TPYHTa TMOJ MOJYIIKOH U3
JPEHHUPYIOIINX TPYHTOB.

B Texnnmueckux ykazaHusx [10] mpuBemeHB! HMOMpPaBOYHBIE KOX(PQHUIMEHTH IS OMpEIeTCHHS
pacyeTHO¥ IIyOHHBI IPOMEp3aHHs

Hpp, =qnm-Z,,, (B.2)

rae  — Kkod((UIMEHT, YYUTHIBAIOUIMKA BHJ ApeHupyromero rpyHra ( = 1 s mecyaHo-
rpaBuiiHON cMecH U 0,90 — 151 acOECTOBBIX OTXOIOB);

N — ko3 UIMeHT, yINTHIBAIOINAN B KOHCTPYKIUHU 3EMIITHOTO TIOJIOTHA (1 = | N7 HyJNeBBIX
Mmect, 0,95—ms Beiemok riryoun 6omnee 1 M, 1,05 — mist HaceImeit BeicoTol Oonee 1 m);

m — KOD(QQUIMEHT, YUYUTHIBAIONINN YBEINYEHHE TIyOUHBI IPOMEP3aHUsl 3€MJISIHOTO TMOJOTHA O
CPaBHEHUIO C MHOT'OJICTHUMH U CPEIHUMU TaHHBIMH, OTIPEACISICTCS 110 (opMyIIe

Q
m= |2 (B.3)

Q
rac QlO — MaKCuMajibHasd B JCCATWICTHEM ICPUOAC CyMMa TIpagyCO-CyTOK OTPULATCIbHBIX

TeMIepaTyp Hapy>KHOTO BO3ayxa 3a rof, Qi °C - cyT.
Benuuuna h,,,, onpenensercs no gpopmyie

h,,, =—2 (B.4)

rae Agon JOIMyCTUMAsl BETHMYMHA ITydeHWS, MPUHUMACTCS B 3aBUCHMOCTH OT KaTETOPUHU JOPOT H
MEePCIEKTUBHON CKOPOCTH JIBUKEHHS TOE3/I0B.
Kareropus nopor ........ v I m—I

Asors MMoeeeoiiiiiieeieenns 35 25 20

C — ko3¢ ¢ummeHT, XxapakTepu3yomui yCIoBus poMep3anus u nmydenus C = | g ycrmoBuit
CE30HHOTO TIpOMEp3aHUs W HecnuBaromieiics mepsnotel, C = 14—l ycnoBUM ClIMBaromencs
MEep3II0TEI;

f — pacyeTHas MHTEHCHBHOCTb ITy4YCHHs, 3aBHCHT OT BHJA W COCTOSHHS TpyHTa (B HauOOJBIICH
CTETICHH OT €T0 BJIAKHOCTH).

YcraHOBIIEHHE TOJIIMHBI 3AIUTHOTO CJIOS, MPH KOTOPOW 3HAYEHHWE MOPO3HOIO IyYeHHs
3eMJISTHOTO TOJOTHA HE MPEBBICUT JOMYCTHMBIX 3HAYEHWH, JOJDKHO MPOBOIUTHCS METOJOM Hoabopa
— TIIyTeM [OCNEAOBATENbHBIX TNPHOMKEeHHH. [ yHpoIIeHWst 3TUX pacdeToB COCTABIICHBI
BcIioMoraTensHbIe rpadukn (pucynku B.1, B.2).

Jliist nocTpoeHus nepBUUHBIX rpadukoB (prucyHOK B.1), XapakTepusyronmx riyOuHy npoMep3aHust
JIBYXCJIOMHOM cpelbl B 3aBUCHMOCTH OT TOJIIIMHBI IIOBEPXHOCTHOTO CJIOS APSHUPYIOLIUX TPYHTOB MPH
Pa3IMYHBIX KIMMAaTHYECKHX YCIIOBUSX, HCIIOIb30BaHa HOMOTpaMMa, B3siTast U3 TeXHUUECKUX yKa3aHUH
[10], pucynok B.3.
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a — IIpU MHOTOJICTHEH CpelHel cyMMe Tpayco-CyTOK OTPHUIIATEIEHBIX TEMIICPATyp HAPYKHOTO
Bo3ayxa Q, °C - cyr — 2600; 6 — 10 sxe Q — 2200; B — 10 3x¢ Q — 1800; r — T0 3%¢ Q — 1400;
11— To xe Q — 1000
N 2
H,,, — riry6buna npomep3aHus AByXcnoitHoii cpensl, M. H mp =Hp ——=
Pucynok B.1 — I'paduku s onpeaeneHust TOMIIUHBI CIIOS TPEHUPYIOMIETO TPYHTA,
00eCTeunBarOIIEro HeMPEBbILICHUE AOIYCTUMOM BeluIuHbI myueHus: 20 MM, TIPH pa3TuaHOI
WHTCHCUBHOCTH Ty4eHus f, %, IUTs pasmuIHBIX KIMMATHIECKUX YCIOBHIt
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a — IpH JOMYyCTUMOM BenurHe mydeHust A =20 MM; 6 — T0 ke, mpu A =25 MM; B — TO XKe, IpH
A =35 mm; H,, — TonmuHa c10s ApeHUPYIOIIEro rpyHTa, M; f— HHTeHCHBHOCTD ImydeHus, %; Q —
CPEIHSSI MHOTOJICTHAS CyMMa OTPUIATENIBHBIX TEMIIEpaTyp Hapy>KHOTO BO3/AyXa, IPagyCco-CyTKH

Pucynok B.2 — TonmuHa IPpSHUPYIOIIETO CIIOS, 00SCICUNBAIOIIAST HEPEBBIIIICHUE TOTYCTUMOM
BEJIMYUHBI ITy9CHUS, B 3aBUCUMOCTH OT HHTCHCUBHOCTH ITyYCHUS, IS PA3TUIHBIX KIIMMATHYCCKIIX
YCJIOBUM
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Z,, — TiTy6uHa mpoMep3aHus; { — Cpe/Hss MHOTOJIETHSAA CyMMa IpaJlyco-CyTOK OTPULIATENIbHBIX
TEMIIEpaTyp Hapy>KHOTO BO3Ayxa; N — TOJIIMHA CII0sT IPEHUPYIOLIEro rpyHTa (IeCYaHO-TPAaBUITHOTO)

Pucynok B.3 — Homorpamma Juisi onpeieieHust TIIyOUHBI IPOMEp3aHus B 3aBUCUMOCTH OT
KJIMMAaTHYECKUX YCIIOBHH NPH Pa3IMYHON TONIIMHE JPEHUPYIOIIETO IPyHTa

Ha wroroBom rpaduke (pucynox B.2) mpencraBineHbl 3HaUYCHHS CYMMAapHOHW TOJIIWHBI CIIOS
Jpenupyromux (mecuano-rpaBuiinbix) rpyntoB (H = hs + hg), obecrmeunBaromiero HempeBbIICHHE
3aJJaHHON BEJIMYUHBI ITyYSHUS OACTHIIAIONINX TIMHUCTBIX TPYHTOB (20—25—35 MM) npu N3BECTHBIX
KJIMMAaTHYEeCKUX W TPYHTOBBIX YCIIOBHUSX, BEIPAXKAEMBIX Y€pe3 CyMMapHOE KOJIMYECTBO Ipajlyco-CyTOK
OTpHIIATENbHBIX TeMIiepatyp () 1 uepe3 HHTCHCHBHOCTD ITyYCHHS TIIUHUCTHIX TPYHTOB f.

TpeOyemasi ToymMHa 3alIUTHOTO CIIOS M3 IECUAHO-TPABUMHBIX TpyHTOB hz ompenensercs mno
thopmyne

h3 = nm Hﬂp - h6. (BS)

3uauenus Q onpenensrores no CHull 2.01.01-82.

3HavyeHNs MHTEHCUBHOCTH IIyYEHHs MOTYT OBITh YCTaHOBJEHBI IO TNpuiaraeMoi tabmune B.1 ¢
YYETOM MPOTHO3UPYEMOTO PEKMMa IOBEPXHOCTHBIX M TPYHTOBBIX BOJ, YCTaHABIMBAIOLIETOCS B
pesynbrate  pa3pabOTKH  3eMIITHOTO  IOJIOTHA W OCYIIECTBICHUS  3alpPOSKTHPOBAHHBIX
NpOTUBOJe(POPMALIMOHHBIX YCTPOHCTB.

B Tabmume B.2 mnpuBemeHbl pe3ysNbTaThl pacyeTOB, BBIIOJHEHHBIX C HCIIOJIB30BAHUEM
MPUBEICHHBIX IPa()MKOB 110 JBYM ITyHKTaM MPH Pa3JIMIHBIX YCIOBHUAX IS HACHITIEH W BBIEMOK.

OKOHYATEeNbHO pelleHre O TpeOyeMoil TOJNIIMHE 3allMTHOTO CIIos Ui KaXIOro OO0BeKTa
MPUHUMAETCS 110 OONBIIEMY U3 JIBYX 3HaUEHHH, MOJIYYEHHBIX U3 YCIOBUS HENPEBBIMIECHUS TOMYCTUMON
BEJINYMHBI MOPO3HOTO ITyYEeHHUS! MTOJCTHUIIAIOIINX TPYHTOB M IO YCJIOBHIO MX IPOYHOCTH, HO HE MEHEe
npeaycmorpennbix CHull 32-01-95.

Pacuer TOJIIMHBI 3aIUTHOTO CJIOSI IO YCIOBHIO o0ecredeHUs] HeOOXOAMMON NPOYHOCTH
MOJCTH/IAIOLIET0 CJ10sI

[IpunsTas B HacTosImee BpeMs MeToauka pacdera npenctasieHa B BCH 61 -89, Texnuueckux
yKa3aHusIX 1 MeToanueckux pekoMeHaanusax [9—11 ] u B agpyroit TexHu4ecko aurepaType.

Jlist mpenoTBpanieHus] BO3MOXKHOCTH BO3HHMKHOBEHHMS B TpyHTE JeOopMaiui, IIaCTHYECKHUX
C/ABUTOB CyMMapHble HOPMATHBHbIE HANpPsDKCHUS «G» (OT MOE3IHOM Harpys3KH, COOCTBEHHOTO Beca
IPYHTa ¥ Beca BEPXHEro CTPOSHHS IyTH) HE JIOJDKHBI ITPEBBILIATh KPUTUYECKOW JUIs JaHHOTO TPyHTa
Harpy3ku —P,,.



Tabmuna B. 1 — XapakTepucTuka Ny4YMHHCTOCTH TPYHTOB

I'pyHTHI VHTeHCHBHOCTD My4eHHs rpyHTOB f
OcHOBaHUS BRIEMOK 1 €CTECTBEHHBIC OCHOBAHHUSI Hacwinu BeicoTO# Goee 2 M
cyxue | CBIpbIC | MOKpBIE
Bia)XHOCTh MIIMHKUCTHIX TPYHTOB
ot W, +0,10W, | ot W, +0,25W,, | ot W, +0,5W, Ooxee or W, +0,10W, | ot W, +0,25W,
1o W, mo W, +0,50W,, | mo W, +0,75W, | W, + 0,75W,, | mo W, +0,25W, | mo W, +0,50W,
+0,25W,
CyriuHKH 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
TJINHBI
MBUTCBATHIC
CyrnuHKH, 0,02—0,04 0,08—0,12 0,12—0,18 0,18—0,25 0,01—0,02 0,03—0,06
TJINHBI,
MBLIEBATHIC
cyrnecu
Cynecu 0,01—0,03 0,06—0,10 0,10—0,15 0,15—0,20 0,01-0,2 0,02—0,05
IMecox 0,00-0,01 0,02—0,05 0,05-0,10 0,05—0,10 — —
TbLIEBATHII u
MEJKUN
Kpynuaoobiomou 0,01—0,02 0,03—0,05 0,05-0,07 0,07—0,10 0,01—0,02 0,02-0,03
HBIC C TBUICBATO-
TJIMHACTHIM
3ar0JHUTETIEM,
6onee 30 % mo
Mmacce
Tabmuma B.2
Vcxo/Hple JaHHbIC OrnpeiensieMble BEINYHHbBI Omnpenenenne hy = mnH,, — hs nst mopor
Mecto Bun BnaxxnocTh Mo CHull |Koadduunents:| MHTEHCHBHOCTH |—II xaTeropmit IV xareropun,
PAcIIONOKEHHS | COOPYKEHUs, IPYHTOB 2.01.01-82, |mo ¢popmysne B.2|  myuenus f o A =20 Mmm A=35wm
TPYHTBI Moxkazatens | Q, °C-cyr tabnuue B.1
TeKy4ecTH, |
m n o CHull Tpedyemas hs, M he,M | Hy, M
32-01-95, TOJIIMHA hs, m
hs, M JPEHUPYIOIIETO




TPyHTa MO PUCYHKY

B2, Hy M
MockBa Brremka Cyxas 1032 1,10 0,95 0,03-0,05 0,7 0,6 0 0,6 0,10 0
(Kanuuux) TITyOHHOM 0,1—0,25
bonee 1 m
CyrimHKH Ceipas 1032 1,10 0,95 0,10—0,15 0,7 11 0,45 0,6 0,85 0,29
[BUIEBATEIE 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
Hacpims, 0,1-0,25 1032 1,10 1,05 0,02-0,03 0,7 0,2 0 0,6 0 0
H>1wm
CyriuHkH 0,25—0,50 1032 1,10 1,05 0,04—0,07 0,7 0,8 0,22 0,6 0,4 0
NbIIEBATEIE
YenaOUHCK BrieMka Cyxast 1783 1,10* [ 0,95 0,04 0,7 1,15 0,50 0,6 0,6 0,03
(CBepioBck) H>1wm 0,1—0,25
CyriauHKH Cripas 1783 1,10* [ 0,95 0,12 0,7 1,8 1,18 0,6 15 0,97
IBUIEBATEIE 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
Haceinb 0,1—0,25 1783 1,10* [ 1,05 0,025 0,7 0,7 0,11 0,6 0 0
H>1wMm
CyriuHkH 0,25-0,50 1783 1,10*| 1,05 0,055 0,7 14 0,92 0,6 0,9 0,44

IIBIJICBATHIC

Ipumeuanue — 3Hauenns K03 UIIICHTA 7 TPUHATH! YCIOBHO.




B yxazaHHBIX HOpMaTUBax 3HaueHHUe Py, onpenensercs no Gpopmyie

C+h

m y

p =\ b KlTa (ro B.6

Kp — - vh, «lIla (te/m%) (B.6)
Ctg(P+(p_5

rae C — ynenbHoe cuemienue, klla (TC/MZ);

(p — yroJl BHYTPEHHETO TPEHUsI, pa;

Y — yznenbHbI Bec rpynTa, KH/AM® (Te/M);

h — paccTostHHEe OT OCHOBHO# TLIOIMIAIKH JI0 PACCMATPHBAEMOTO TOPHU30HTA, M.
3HadeHne Py, MOXXET OBITH OIpeeIeHO TI0 MPeoOpa3oBaHHOH — YMpPOILIEHHOI! hopmye

P, = b ,k[la(te/m?),  (B.7)

rae A u b — mapaMerpsl, 3HaUeHH KOTOPHIX YCTaHABIMBAIOTCS IO HOMOTrpamme (pucyHok B.4) B
3aBHCHMOCTH OT C/IBUTOBBIX XapaKTEPUCTUK IPYHTA.

Bo Bcex cmywasx Uil pacyeToB CieAyeT NPUHAMAaTh MHHUMAalIbHO BO3MOKHBIE ITPOYHOCTHBIC
XapaKTEPUCTHKN TPYHTOB, COOTBETCTBYIOIINE YCIOBUSIM UX BECEHHETO OTTABAHUS.

BenuunHy P, HCOOXONUMO ONPENENATh Ui ABYX 3HAUCHMH INTyOMHBI, HampuMmep, 1 h = 0 u
h=1,0 m.

Hanpspkenne B Tene 3eMIISTHOTO IOJIOTHA YCTAHABIMBACTCS CYMMHPOBAaHHEM HalpsDKEHUI OT BeexX
JIEHCTBYIOMNX HArpy30kK (pucyHOK B.5).

B mpuBeseHHOM mNpHMepe HOpPMalbHBIE HANPSKEHUS OT I0€374a OINpPENENCHBl pacdeToM IIo
nporpamme [THUMCa st 4- u 8-ocHBIX BaroHOB (TIpu Harpy3ke Ha ock 30 TC ¥ ¢ y4eTOM pa3MeIleHus
ocell B 3KHIIaXe).

Brmsane nuHAMUKY OTpakKeHO 0 peKOMeHAanuu [35], mpu cKopocTH IBMkKeHUs moe3na 120 km/4.

3Ha4YeHHs] KPUTUHECKOTO JaBleHus P, IpelcTaBieHbl Ha pucyHke B.5 mpsamoit A—B. Onu
MPUBENIEHBI Ul CYIJIMHKOB MsrkorutacTuyHoi koHcucrenuuu (0,5 < I < 0,75), xapakrepu3yembIx
cnenyrommu nokazaresivu CHull 2.02.01-83:

e=0,75, pg = 1,56 T/m>, v = 1,94 1c/m® (19,4 xH/MO);

Cy =2 1c/M* (20 KITa); C, =1,33 Tc/™? (13,3 kITa);

¢n=18°%0p,=16°.

ITo popmyie B.6

npu h=0, P, = 0,67 kre/em® = 67,0 klla

mpu h = 1 m, Py, = 1,137 kre/m? = 113,65 «I1a.

ITo Touke mepeceueHnst CyMMapHOl KpUBOi HopMallbHbIX Hanpspkenuit ¢ = f(h) u npsamoii P, =f'(h)
OIpEeeIsIeTCs] MHHUMAJBHO JIONMyCcTUMasi (IO YCJOBUSIM IIPOYHOCTH TOJACTHJIAIONIMX TPYHTOB)
TOJIIIMHA 3aI[UTHOTO CIOSI.

Ilpumeuanue — B maboparopun KoHCTpyKImi 3emistHOTO monoTHa [IHWUMCa pa3paboran maker
nporpamMMm JUis pacyera B YINPYro-IUIACTUYECKOW MOCTAHOBKE HANpsKEHHO-Ae()OPMHPOBAHHOTO
COCTOSIHHSI 3¢MJISTHOT'O TIOJIOTHA M €T0 IIPOYHOCTH.

B pacdere mnpuHATAa MOJENH AMHAMUYECKOTO BO3JICHCTBHUS IOE3THOH HArpy3KH C Y4YETOM
(haKTHUECKOTO PACIIONOKEHHUS OCSH B DKHIIaXe, OCEBBIX HArPYy30K, XapaKTEPUCTHK BEPXHETO CTPOCHHS
IIyTH U Ap.

Hcnonp3oBaHne yKa3aHHBIX MPOrpaMM B COYETaHHHM C MAaKeTOM MpOrpaMM pacdera BOIHO-
TETJIOBOTO PEXMUMA 3eMJISTHOTO TIOJIOTHA TTO3BOJISIET TPOEKTUPOBATH HACHINN U BBHIEMKH IIPU IIMPOKOM
Habope GaKTOpOB BO3ACHCTBHS HA COOPY)KEHHUS B TIEPUOL CTPOUTENHCTBA M DKCIUTYaTaLHH.
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Pucynox B.5 — Pacnpezenenue 1o riryOUHe ClIosi KpUTUYECKOH HAarpy3ku P, 1 HOPMaJbHBIX
HaNpsOHKeHUH B TPYHTE Gp,

MMPUJIIOXEHUE I



PEKOMEHJIAIINA 11O PACYHETY YCTOMYUBOCTHU 3EMJISIHOI'O ITOJIOTHA
Oo0nMe moJIoKeHus

OrneHKy o0MIeil yCTOWIMBOCTH 3€MIITHOTO TIOJOTHA (HACHITICH M OTKOCOB BBIEMOK) PEKOMEHIYETCS
OCYIIECTBISITh IO TEPBOMY MPEACIbHOMY COCTOSHHIO — Hecyled CrnocoOHOCTH (10 YCIOBHSIM
MPeeTLHOTO PAaBHOBECHS).

YCTONYMBOCTE OTKOCOB JIOJDKHA OBITh TPOBEpEHA IO BO3MOXHBIM ITOBEPXHOCTSM CJIIBUTA
(KpyTJIONMIMHIPUYECKUM HIH MO JPYTUM, B TOM YHCJIE JIOMAHBIM ITOBEPXHOCTSIM) C HAXOXKIACHHEM
HanOonee OmnacHOi NpHU3MBI  OOpYIICHHS, XapaKTepPU3yeMOW MHHHAMAJIbHBIM  OTHOLICHUEM
0606IJ_ICHHI)IX MMPEACIbHBIX PCAKTUBHBIX CHUJI COITPOTUBJICHUA K aKTUBHBIM CABUTAIOIIUM CHJIAM.

Kpureprem ycTOWYHMBOCTH 3€MJISHBIX MAacCHBOB SIBIIICTCSI COONIOEeHUE (Il HauOoJiee OMacHOM
MPU3MbI 00PYIIICHNST) HEPABESHCTBA

n

rae Yy — KodQOUUUCHT COYCTaHHMS HArpy30K, YYHTHIBAIOLIMH YMCHBIICHHE BEPOSTHOCTH

OJTHOBPEMEHHOT'O TOSIBIICHUS] pACYETHBIX HarPy30K;

T — pacdeTHOE 3HAUYCHUE 00OOMCHHON aKTUBHOW CIBUTAIOIICH CHIIEI;

Yc¢ — KO3 GUIMEHT YCIOBHHA pabOTHI;

Yn — K03 UIMEHT HaZEKHOCTH 10 Ha3HAYEHHIO COOPYXEHHs (KOI((HUIMEHT OTBETCTBEHHOCTH
COOpPYKEHUS);

R — pacdetHoe 3HaueHHEe 000OIIEHHOI CUITBI TIPENIEIFHOIO COMTPOTHUBIICHUSI CABUTY, OIIPEeICHHOE
¢ y4eToM Ko3Gb@uIreHTa HaeXHOCTU 10 TPYHTY Yq.

Pacuernble 3HaueHusa T u R onpeznenstorcs ¢ yueToM koddduimenTa Hae)KHOCTH 110 HarpyskKe Yf.
VYuer koadduimenTa HaJe)KHOCTH TI0 Harpy3Ke OCYLIECTBIISICTCS IyTEM YMHOXKEHHs Ha HEro BCeX
JIEWCTBYIOIIMX CHJI (B TOM YHCIIE Beca IMPU3MBI OOPYIICHUS WIIN €€ OTCEKOB).

CeiicMHYeCKHe Harpy3KH CleAyeT NMPUHUMATh ¢ KOA()OUIMEHTOM HaOeKHOCTH IO HATpy3Ke Vi
paBHbM enuaue (CHull 2.06.05-84*, CHull 2.02.01-83*, CHulII 2.01.07-85).

3HaveHns koG dUIUeHTA Yf. MPUHUMAIOTCS NPHU pacueTe YCTOWIMBOCTH OTKOCOB BBICOTOH Ooiee
3 M 1711 BBIEMOK paBHBIM 1,1, a mpu pacuete ycroiunBoctd Hackmed— 1,15 (CHull 2.01.07-85).

B Ttex cmywasx, Korja CHI)KEHHE YCTOMYMBOCTH MOXET IPOM30HTH 3a CYET YMCEHBIICHHS
JEHCTBYIOIUX CUII, clienyeT npuHuMarts Yi. = 0,9.

3HadeHnss Kod(GHIMEHTa HAJEKHOCTH MO TPYHTAM 7Yy YCTaHABIHBAIOTCS B COOTBETCTBHU C
ykazanusimu CHull 2.02.01-83%*; a taroke TOCT 20522.

Yyer ko3¢ duiMeHTa HaAEKHOCTH 10 TPYHTaM OCYIIECTBISIETCS ITyTEM JIEJICHHS HOPMATHBHBIX
3HAYEHUH NMPOYHOCTHBIX XapaKTEPHCTHK TPYHTOB (YAEIBHOTO CHETICHUsS, YIa BHYTPEHHETO TPEHUS)
Ha BEMYUHY KO3 (UIMEHTa HAJIS)KHOCTH, YCTAHABINBACMYIO B 3aBUCHMOCTH OT U3MEHYHMBOCTH 3THUX
XapaKTepPUCTHK, YWCIa OINpPEJENeHNH W 3HAYCHUS] JOBEPUTEIbHOW BEpPOSTHOCTH, NMPUHUMAEMOM
d=0,95.

Yucnennsle 3Ha4eHUs KO3PYUIMEHTOB Vn, Yic, Yc MpuBeaeHs! B Tabmumax I.1—T.3.

Tabimma I'.1
Kareropus nuauit CKOpOCTHEIE U I-11 11 v
0C000TPy30HATIPSIK
CHHBIC

3Ha4eHue Yn 1,25 1,20 1,15 1,10

Ta6muma I'.2

Coueranue Harpy3ox OcuHoBHOoe |Ocoboe (ceiicMuka) | CTpOUTETBHOTO
neproza

3HayeHue Y 1,00 0,90 0,95

Tabmuma I'.3



Meronp! pacuera VY nosnerBopstomme YupouieHHbIe
YCJIOBUSIM PAaBHOBECHSI

3HaueHue Y 1,00 0,95

[Ipu momcke Hambosiee OMACHON MPU3MBI OOPYIICHUS 332 KPUTEPUH yCTOMYMBOCTH MOXKXET OBITH

MPUHSTA 3aBUCUMOCTb JUIS OLEHKH KOod(PHULIMEeHTa yCTOWYNBOCTH K B CIIEAYIOIEM BUJIE:
R_ VoV

NEESRLLE T.2)
T Ye

[TonydeHnble pacueToM 3HaueHHs Kod(D(UIMEHTa YCTOWYMBOCTH IIPU COOTBETCTBYIOLIEM

K

COUYCTAHWH HATPY30K HE MOJDKHBI MIPEBHIIIATH BETHIIMHEI Yo¥pe 6onee yem Ha 10 % u ero YUCIEHHOE
Ye
3HaYeHHUE JOJKHO OBITH He MeHee ueM 1,05%,
JIis OLIEHKH BO3JICHCTBUS 3eMIICTPSCCHUN Ha OOBEKTHI C PACUCTHOW CEHCMHUYHOCTHIO 7 WM Ooiee
0a/uIoB pacueThl YCTOHYHMBOCTH OTKOCOB CIIeAyeT BHIIOMHATH Mo ¢opmyne (I.1) ¢ yuerom
celicMUYIeCKON CHIIBI, MPHKJIAIABIBAEMON K MPU3ME OOpyIIeHHUS (WM ee OTCeKaM), ONpeneIsieMOi 1Mo

hopmyiie

Q=K -G, (I.3)

rne K. — xosdpurmment ceficmmunoctn, paHbii 0,025, 0,05, 0,10 — COOTBETCTBEHHO MJs
HHTCHCHBHOCTH PAaCUETHOTO ceicMuueckoro Bosaeictus 7,8 u 9 Gamros (CHull I1-7-81%);

G — Bec mpusMbl 0OOpylIeHHs] (MJIM €€ OTCeKOB) C y4eToM Kod(h(HIMEeHTa HAJSKHOCTH IO
Harpyske.

* IIpu pacuyeTax HACHINIEH C BRICOKMM YPOBHEM JHHAMUYECKOT0 Bo3neicTBusA (ckopocTH Oomee 120
KM/4, 8-OCHBI IOJBM)KHOM COCTaB), COOPYXKAaeMBbIX M3 MEIKHUX M IBUICBATHIX TIECKOB U CyIecei,
Bennuunna K, goimkna OeITh HE MeHee 1,25.

YT0J1 HaKIIOHA BEKTOPa CEHCMHYHOCTH CHJIBI K TOPU30HTY NPUHUMAETCS HAWHEBBITOTHEHIINM IS
YCTOWYHMBOCTH — OOBIYHO MapajieNIbHO MOBEPXHOCTH CMEIEHHs TIPU3MBI (HUITH €€ OTCEKOB).

VY CTOHUMBOCTh OTKOCOB MOXKHO CUHTaTh OOECIEYEHHOM, €U yCIOBUs, onpeenseMble GopMyIoi
(I'.1), ynoBneTBOPSIOTCS, B TPOTHUBHOM Cilydyac HPUHMMAETCSl PEIICHHE O IEpenpOeKTHPOBAHUN
OUYepTaHUH 3eMJISTHOTO TIOJIOTHA, 00 apMHPOBAHUHM OTKOCOB, YCTPOHCTBE OepM, KOHTPOAHKETOB H T.II.
1100 O CTPATETHU BOCCTAHOBIICHUS €T0 TIPH 3eMJICTPSICEHHH.

[Tpn npoekTupoBaHUK MTPOBEPSIETCS 00MIast U MECTHasE YCTOMYMBOCTh OTKOCOB 3€MJISTHOTO ITOJIOTHA
[8, 43,18, 44].

ITpoBepka MecTHOW YCTOWYMBOCTH HEOOXOIMMa NPH TIJIMHUCTBIX TPYHTAX, XapaKTepH3yEeMBIX
BJIQXKHOCTBIO Ha T'paHULIC TCKYUYCCTU WL < 0,4, a TaKXKE NPH JCTKOBBIBETPUBAIOIUXCSA CKaJIbHBIX
TPYHTax B BBIEMKax C LEJBIO BBISIBICHUS BO3MOXKHOCTH TOSBJICHHS ITOBEPXHOCTHBIX CIUIBIBOB Ha
OTKOCaX M IPOTHO3WPOBAHWS MHTEHCHUBHOCTH OCBHINAHUS IPOIYKTOB BBIBETPUBAHUS C OTKOCOB B
nporecce KCILTyaTaluH.

Harpy3ku u Bo3neiicTBus

Pacuerbl 0O0ImIel yCTOWYMBOCTH 3€MJISIHOTO TMOJIOTHA, €ro OCHOBAHUS M MOJEPKHUBAIOIINX
COOPYKEHUH ClIe/TyeT BBIOJIHATD Ha OCHOBHOE COUETaHHE JACHCTBYIONINX HArpy30K U BO3JACHCTBUS:

Beca U JIaBJICHUS TPYHTOB;

BECa COOPYKEHHUH U NX 9acCTeH, B TOM YHCJIE BEPXHETO CTPOSHHS ITyTH, MMOJNOPHBIX CTEH U T.I1.;

IIO/IBU’KHOM BPEMEHHOI Harpy3KH;

THJPOCTATUYECKOTO M THAPOAMHAMUYECKOTO BO3IEHCTBHS BO/Ibl HA Y4acTKax MOJTOILICHUSI.

IIpn >TOM HEOOXOIMMO YYHMTHIBATH COIPOTHBISIEMOCTh TPYHTOB CHJIOBBIM BO3JICHCTBHSM U
BO3MOXXHOE H3MEHEHHE IPOYHOCTHBIX CBOICTB TPYHTOB (Yrosll BHYTPEHHErO TPEHHS, YAEIBbHOE
CIIETUUICHHE).

B ceilicMuuecknx paiioHax pacdeThl ClIAyeT BBINOJHATH Ha OCO0OE COYETaHUE MOCTOSHHBIX U
BPEMEHHBIX Harpy30K, peakiyi 1 CeHCMUYEeCKOr0 BO3ICHCTBHS.

Harpy3ka Ha OCHOBHYIO IUIOIIAAKY OT Beca BEpXHEro crpoeHus mytu [18, 44] mpuamMaetcs
paBHOM:

17 xITa (1,7 Tc/M?) 115 *KeTe3HBIX JOPOr JIMHHIT BHICOKOCKOPOCTHBIX, 0COOGOrPY30HAMPSIKEHHBIX
I—III xaTeropui;

15 xIla (1,5 Te/mM%) most uamii [V KaTerOpHu.



C yueroMm cpeaHell MMPHUHBI OAJUIACTHOTO CIIOS Harpys3ka OT BEPXHEro CTPOEHHUS IyTH Ha OAUH
METp MO JJTHHE 3€MJISTHOTO ITOJIOTHA COCTaBHT COOTBETCTBeHHO Py, = 83 kH (8,3 Te) u 64 kH (6,4 Te).

BpeMeHHas Harpy3ka Ha OCHOBHYIO IUIOLIAAKY OT IMOJBHM)KHOIO COCTaBa NMPUHUMAETCS pPaBHOM
BO3ZICHCTBUIO TPY30BBIX BATOHOB, C HATpy3Koil Ha ock 4-ocHoro BaroHa 294 xH (30 Te).

3HaueHrWEe BPEMEHHOH Harpy3KH yCTaHaBIMBAeTCS HCXOMS W3 HANPSDKEHWH Ha ypOBHE OCHOBHOM
IUIOINAKY, ONpPEAesIeMbIX A pacueTHON eQUHHUIBI MOABIKHOrO cocTaBa mo IlpaBuimam pacuyeToB
BEPXHETO CTPOCHHUS KEJIE3HOJOPOKHOTO ITyTH Ha MPOYHOCTH[ 18].

IIpu oueHke NPOYHOCTH TPYHTOB HENOCPEICTBEHHO OCHOBHOM IUIOIIAIKU CIIEAYET NPUHUMATh
MaKCHUMaJIbHOE 3HAaueHHE HalpsDKEHHUs, COOTBETCTBYIOIEE IOAPENBLCOBOMY ceueHHIo. Ilpu oreHke
o01eil ycToWYnBOCTH OTKOCOB HACHIEH K YKa3aHHOMY 3HAUEHHIO CIIEIyeT BBOAUTH KOI(D(UIMEHT
0,85, yuuThIBarOmMii HEPABHOMEPHOCTH PACHpPECIICHUs HaNpsHKEHU B MPOAOIBHOM M HONEPEYHOM
HampaBieHusxX. [Ipu 3ToM Harpyska OT moesza Ha OJUH METp IO JJIMHE HacHu P, ompenernsercs mo
hopmyie

P,=0,85 P, (I, + hg), (Tr.4)

rae |y, — nnvHa mmaner, M;

he — BenMumHA, YUCTIEHHO PaBHAS TOJIIMHE OAITACTHOTO CIIOS MO/ IITAIOHN, M;

P, — HanpsKkenue Ha YPOBHE OCHOBHOM IIOIIAIKK B ITOAPENLCOBOM cedeHu, Klla (TC/MZ).

IIpu pacuere ycTOMUMBOCTU HACBHINU BO3AEHCTBHE HA 3€MIISHOE MOJIOTHO BPEMEHHOM HArpy3ku U
Beca BEPXHETrO CTPOCHHS ITyTH YYHUTHIBACTCS IOCPEACTBOM BBEICHHS B pacueT (PUKTUBHOTO CIIOS
rpyHTa BeicoTo# h, onpenensiemoit mo gpopmyite

Py + Prlp

h=__52 "™
Y(lm +0’5h6)

I/ie Y — YZAEJbHBII BeC IPyHTa B BEPXHEH YaCcTU HACHIIU xH/™m (TC/MS).

Omiopy Harpy3kd PpEeKOMEHIyeTcs NPUHHMMATh TparelenadbHoi (OpPMBI LIMPHUHOW IIOBEpXY,
paBHoii anune mmanst, noHu3y — (I, + hg).

J1s OpHeHTHPOBOYHBIX PACcYETOB YCTOMYMBOCTH HACKHINIEH TP BUOPOANHAMHYECKOM BO3ICHCTBUI
Ha TPYHTBl NPOXOIAIIMX TII0C370B IOBHIIIEHHOTO Beca M C BBICOKUMH CKOPOCTSIMH MOJXET
ucrnons3oBatecsi Metoguka MMUWUTa, tectupyemas B MIIC, mnu Mmeroauka JleHrumpoTpasca,
pa3paboTaHHast HA OCHOBaHWH Hay4HBIX uccienoBannii JIMMKTa.

ITo meronnke MM Ta ygeT AHHAMIYECKOTO COCTOSHIS HACHITHA KaK CHCTEMBI (€IMHOTO IEJIOT0) B
CTaTUYECKOM pacueTHOM cXeMe MPOM3BOIUTCS WHTETPAIbHO C IMOMOIIBI0 €IMHOTO TOKaszarens —
MHTErpajJbHOro napamerpa — |.

ITpn onpeneneHun BBHICOTHI (PUKTHBHOTO CIIOS B pacyeT BMECTO P, BBOAMTCS HPUBEICHHOE
3Ha4YeHHE HArpys3KH oT noesna Py, = P, - |. 3nadenne | mpunumMaercs no npunaraeMomy rpapuxy [18,
44), pucynok I'.1.

Ilo meronuke JleHrumpoTpaHca AMHAMMYECKOE COCTOSHHE HACBIIM YUUTBIBAETCS B pacderax
YCTOHUMBOCTHU MOCPEACTBOM CHUXKEHUS IPOYHOCTHBIX XapaKTEPUCTUK IPYHTA.

Bubponnnammaeckoe BO3ICHCTBHE W3MEPSIETCS aMIUTUTYIOH CpeTHEYaCTOTHOH COCTABIIIONICH
KosieOaHui. AMITIMTY/Ia KoJeOaHusi TPYHTOB sBIsieTcsl PyHKIMEeH MHOTHX MEpeMEHHbIX, 3HaUCHHE e
CYIIECTBEHHO M3MEHSETCS 10 TIIyOUHE U MPH yJaJeHUH OT HCTOYHHKA KOJIeOaHUH.

ITpn npoBepke yCTOWYMBOCTH HACHINHU JUISl KaXKIOTO OTCEKa OMpeNesieTcsl aMIUTUTY 1a KosieOaHui
A ¥ COOTBETCTBYIOIINE € 3HAUCHHUSI YTJIa BHYTPEHHETO TPEHUS U YACIBHOTO CHETUICHAST (P gy C o)
JanbHeiine pacueTsl BBITOIHSIOTCS 10 0OBIYHON METOJIUKE.

JIns yTOYHEHHBIX pacueTOB YCTONYMBOCTU U MPOYHOCTH 3EMIITHOTO MOJIOTHA TOE€3JHAas Harpyska
JODKHA YYHUTHIBATBCS HCXOJS W3 pealbHOM pAacCTaHOBKM OCEH B OSKHIIAXKE, CTATHYCCKUX W
JTUHAMUYECKHX HAarpy30K OT KOJIEC Ha PEIIbCHI, TUIIA BEPXHETO CTPOSHHS U T.1.

COOTBETCTBYIOIUE MaKEeThl MPUKIAJAHBIX MPOTpaMM pa3paboTaHbl B Ja0OPaTOPUU KOHCTPYKIHMNA
3emursiHOro nosiotHa AO ITHUNC.

(I.5)



2.25
2,00

2 |
175 %

1,00

3,0 6,0 9.0 12,0 15,0 18.0 H,. ™

1 — cynecs, I <0, K (koaddunment ynnoraenus) = 0,97 + 1,00; 2 — cynecs, I, <0,25; K, = 0,90 + 1,00; 3 — nerkwuit cyrausok, I < 0; K'=0,90 + 0,95; 4 —nerkuii
cyrmiHok, I <0,25; K= 0,90 + 1,00; 5 — Tsxensii cyrimnok, I < 0,50; K, = 0,90 + 1,00; 6 — neuesarslii necok, K,= 0,90 + 1,00
Ilpumeuanue — J{ns Haceinei u3 npuieBatsix neckos npu H; = 2,0 + 4,0 M Ha TopdsiHbIX ocHoBaHusIX | = 2,0,
Pucynok I'.1 — Benuuuna | 11 Hackinei Ha IPOYHOM OCHOBaHUH



Pacyer ycTOHYHBOCTH OTKOCOB B HECKAJIbHBIX TPYHTAX

B pacuerax HEOOXOAMMO IIPOBEPATH HNOMEPEYHHKH C HamOojee HEONArolnpUATHBIMU Ul YCTOWYMBOCTH YCIOBHAMHM (OOnbIIas BBICOTa OTKOCA, HAIMYHME ITONTOIICHHMS,
MPOCIIOWKH CITA0BIX IPYHTOB U T.1I.).

PacueTHbIEe cXeMBI cileyeT NPUHUMAThH C YYETOM BO3MOXHBIX (DOpM HapylueHus oOmielt ycroitunBocTh. [Ipn pacdyerax mpoeKTUPYEMBIX HACBINEH, IPH OJHOPOAHOM CTPOCHUH
CYIIECTBYIOIIX MAaCCHBOB HIJIM PACIIOIOKECHUH B HUX CJIOEB OJIM3KOM K TOPH30HTAIFHOMY PEKOMEHIyeTCs PacdeT M0 KPyTIOMMINHAPHIECKOH TOBEPXHOCTH CKOJIB)KEHHS.

IIpu 5TOM B KadecTBE OCHOBHOW pekoMeHayercss Mmeroanka npod. [.M. Illaxynsamna (pucysok I°.2).

B03MOXXHO MpHMEHEHUE APYTHX METOJI0B, U3BECTHBIX MO JIUTEPATYPHBIM MCTOYHHKAM HMJIM pa3paOdoTaHHBIX B MPOEKTHHIX OPraHU3alMsIX U MPOBEPEHHBIX MpakTHkoi. K umnciy
TaKUX METO/IOB OTHOCHTCS, Hampumep, Meron nHx. JIJI. [lepkoBckoro mo pacdery Hachllleld Ha CaObIX OCHOBAaHUSIX (HOJIBAMEBBIX IVIMHAX, MJIaX), IIUPOKO anpoOHUpOBaHHBIH
JIeHruIpoTpaHCOM.

[Ipyn Hamu4YMm B paccMaTpUBacMOM TI'PYHTOBOM MAacCHBE (PMKCHPOBAHHBIX IOBEPXHOCTEW OCIIA0JIECHUs CIEAyeT MPHUMEHSITh METOIWKY pacdera IO JIOMaHbIM IOBEPXHOCTIM
CKOJIBXKEHus [43, 44].

[Ipu pacuere yCTOHYMBOCTH OTKOCOB MO KPYTJIONMIMHIPUIECKON TIOBEPXHOCTH OOPYIIEHUS] pEKOMEHIYEeTCsl HCIoNb30BaTh popmyiy npod. [.M. HlaxyHsaana
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Pucynok I'.2 — PacueT yCTOHYNBOCTH OTKOCOB B HECKAJIBHBIX TPYHTaX



i=n

Z(le +cil; + Ty yﬂ)&
K = =1 . cos(ay —g;)
1=n .
ST _ osPi
i=1 COS(OH _(Pi)
rae K — koo duimeHT ycToHUYUBOCTH OTKOCA;
fiN;. — cuna Tpenus;
fi = tg @i — ko> uIHMEHT BHYTPEHHETO TPEHHUS ISl OCHOBAHUS I-TO OTCEKa;
Cil; — cuna cuerutenus;

Ci — yIlenbHOe clerienue, [1a;

li — AnvMHA IIIOCKOCTH BO3MOYKHOTO CMELICHHS B IIpe/ieliax i-To OTCeKa;

Qi — paBHOJIEiCTBYIOIIAsI BCEX CHUIT;

Ni; — HOpMaJbHAas COCTaBIISAIONIAs CUIIA;

Tiyz — TaHreHnuanbHas cocTaBisomas T; HampaBieHa B CTOPOHY, OOpAaTHYIO HANpPaBIEHHIO
BO3MOXKHOTO CMEIIIEHHsI 0JI0Ka, yIep >KUBAIOIIasi OTCEK OT BO3MOXKHOT'O CMEIEHHS;

Ti.c; — TaHreHIMaNIbHAs cocTaBIIIomas T, CTPEMSIIAsACcs CABUHYTH OTCEK 110 CBOEMY OCHOBAHHIO.

PacyeT ycTOiYMBOCTH 0TKOCOB CKAJBHBIX BbIEMOK [8]

Pacuer oOmiell ycTOHYMBOCTH CKaJIbHBIX OTKOCOB M CKJIOHOB HEOOXOAWMO HAUWMHATH C M3Yy4EHHS
pEIIeTKH TPEIIMHOBATOCTU CKalbHOTO MAacCUBA, C YCTAHOBJIEHMS TIOJIOKEHUS BO3MOXKHBIX
MOBEPXHOCTEH OOpymIeHNs (CKONBXEHUs), KOTOPhIE OMPEAEIAIOTCS OPHEHTALNEH 10 OTHOIICHHIO K
MIPOEKTHPYEMOMY OTKOCY ITOBEPXHOCTEH ocnabiaeHus (TPeIMHOBATOCTH, CIIOMCTOCTH).

ITpu oneHke oOmIel YCTOMYMBOCTH CKaJIbHBIX OTKOCOB PEKOMEHIYETCSl PYKOBOACTBOBATHCS
pacueTHBIMM CX€MaMH, MPEJCTaBICHHBIMA Ha puUcCyHKe ['.3. YcinoBus NpHMeHEHHs YKa3aHHBIX CXEM
npuBeeHbI B Tabmuie I.4.

Kak mpaBmio, mNOBEpXHOCTH OOpyIIEHHS COBINAJAIOT C CYIIECTBYIOIIMMH B MAacCHBE
MOBEPXHOCTSMH OCJIAa0JICHNUS, HO B HEKOTOPBIX YCIOBHUSIX 3TOr0 HE HAOIO1aeTCsl.

Bce mpuBenennbie Ha pucyHke .3 ¢opMbl moBepxHOCTEH OOpYyIIEHHS MOXXHO OOBEIUHUTH B
YETHIPE TPYMIbIL:

TUTOCKHUE MTOBEPXHOCTH (cxeMbI A, B);

MpU3MaTUYEeCKUe U MOJIMTOHAIbHBIE ToBepxHOCTH (cxeMmbl B, T, J1, E);

KpHBOJIMHEHHbBIE 1 KOMOMHKMpOBaHHbIe moBepxHocTH (cxemsl XK, 3, U, K);

00beMHBIE XKeT004aThIe IMoBepXHOCTH 00pymieHus (cxema JI).

ITopsiiok mMOCTPOEHUSI BO3MOXHBIX ITOBEPXHOCTEH OOpPYIIEHUS] OTKOCOB, METOJMKA yCTAHOBIICHHUS
pacyeTHBIX MapaMeTpoB, MOCIEIOBATENLHOCTh BBIMOJHEHUsI PAacueTOB U pacueTHbIe (OpMyIbl st
orpeneneHusl OO0OOIIEHHBIX 3HAYEHWH AaKTUBHOM caBuraromed cuiabl T W CHIIBI MIPEAEIbHOI0
conpoTuBieHus caBury R mpexacraBineHsl B PykoBoacTBe MO NMPOEKTUPOBAHHIO MPOTHBOOOBAIBHBIX
coopyxeHuii [8].

[MTocne BBISBICHUS PELIETKH TPEIIMHOBATOCTH Ul PAcCMaTPUBAEMOro OObEKTa BBHIOMpAETCs MO
pucyHKy ['.3 oHa MM HECKOJIBKO PAacUeTHBIX CXeM. PacueThl BBIMOJHSIOTCS MO BCEM BBIOpPaHHBIM
CXeMaM.

OrneHka yCTOWYMBOCTH CKaJFHOTO MaccuBa IpomsBogutTcs mo ¢opmynam .1, I'.2 HacTosmero
MIPUIIOKECHHUS.

Pemenne 06 yCTOHYMBOCTH OTKOCOB MPUHHMMAETCSl HA OCHOBAHUM aHAIN3a Pe3yJIbTaTOB PacyeToB
IO BCEM PAaCCMOTPEHHBIM CXEMaM — [0 HAUMEHBILEMY U3 MOTY4YE€HHBIX 3HAUCHH.
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1 — KOHTYp NOBEPXHOCTH OOPYIIEHHUST; 2 — TPEIIMHBI, PACWICHSIONIE MACCHB BO3MOXKHOT'O
oOpymenns Ha O0KH; 3 — BBIBETpEJIbIH citol B cxeme K; 1' — jxemo6uaTeie MOBEPXHOCTH 0OpyIICHHS
Pucynok I'.3 — PacuerHble cxeMbl 0011l YCTOHYMBOCTH

Tabmauna I".4

PacuetHas |YcnoBusi npuMeHeHUs PacueTtHbie mapameTpsl

cxema

A Hannune — cuctembl  TpemmwH ¢ HEOHAronpusATHBIM o, Crp, @p, Yo
3ajeraHieM. YTOJ HaKIOHa OTKOCa WPEBBIMACT YO
HAKJIOHA TPeLuH (o > @, O > OL)

b Hanuuue aByX cucTeM TpEIIMH, OAHA U3 KOTOPBIX UMEET|o, C., @ (IO cHcTeME
HeOnaronpusTHoe 3ayneraHue (Ipu 3TOM Og > OU), a BTOpasi |TpellnH,  NaJalolUX B
najaeT B NIyOb MaccuBa CTOPOHY OTKOCa)

B Hannune  cucrembl  TpemmwH ¢ HEONArONPUATHBIM |0y, 0, C, @y, Cy, lo, Crp, @up,
3aJleTaHEM. YTOJI HAaKJIOHa OTKOCA MEHBIIE YIJIa HAKJIOHA |y,

TpenwmH (0l > QO 0o > Olp)
r Hamuuue nyx cucrem T WH, TaJaloldX B CTOPOH
¢ JABYX CHCTC PpCLH, AQtoI cropoty O, O, CTpl ’ (PTp11 Csz,
OTKOCA, [IPH ITOM 0z > Prp,
(prz » Yo
il Hanuune 1nosMroHanbHOW  MOBEPXHOCTH — CKOJIBXKEHMS | YTJbl HAKIOHAa OTHEJIBbHBIX




=~

(obpa3zyemoii  KpyHHBIMH
pasjioMaMH U T.JI.)

OTACIIBHBIMHA TpCUIMHaAMMU,

Hanuune mnonuroHasbHOW MOBEPXHOCTH CKOJBXKEHHUS U
HAKJIOHHBIX  TPCUIMH, PACWICHSIOMNAX  OIIOJ3AFOIIUI
CKaJTLHBIM MacCHB

Hannume GraromnpusTHOTO PACIIONOKEHUSI CHCTEM TPEILHH,
B TOM YHCJIC MAJA0IIEH B TiTy0b MaccuBa

Hanuune GraronpusTHOTO pacroyiOKEHUs CUCTEM TPEIIuH,
B TOM YHCJIE ITOJIOTONAJAFONIeH B CTOPOHY CKIIOHA (0L < Q)
OTCyTCTBHE BBIICPKAHHBIX CHCTEM TPEIIHH

Hanudue BBIBETPEIOro CJI0s1 HA TOBEPXHOCTH OTKOCA
Hannume fABYX  HEpECEKalOIIMXCS  CHCTEM  TPEILIHH,
NaJaloluX BKPECT NPOCTHPAHUsS OTKOCAa ¢ 00pa3oBaHHEM
JIBYTPaHHOTO yria (kenoba)

YYaCTKOB MOBEPXHOCTHU
CKOJIb)KEHUS, mapaMeTpsI
MPOYHOCTU HA C/BHUT [0 HUM
Yo

To xe, uto u B cxeme /I,
KpOME TOr0, OpUEHTAlUs U

rapaMeTpel MPOYHOCTH Ha
CABUI 10  HAaKJIOHHBIM
TpeluHaM

CTpl Cv (PKs CM! IO! Yo
o, Crp, @mpy C, @, Cyy, lo, Yo

C’ (\DKa CTpv CM1 |01 YO
Ca CM (CM = C)! (P, YO
A09 Ala A21 801 811 825 CTpv

(prl YO

HpI/IMeanI/Ie — 3HavyeHus PACUYCTHBIX MApaMETPOB: Ol — YT'OJI HAKJIOHA TPCUINH; O —YT'OJI HAKJIOHAa
OTKOCA; Ol1, Olp — YIJIbl HAKJIOHA CUCTEM TPCIHH; CTP1 y CTp2 — CHCIJICHUEC IO COOTBECTCTBYIOIUM

cHucTeEMaM TpEIIVH, kH/M%; Prp, » Prp, — YIIBI BHYTPEHHErO TPEHMs IO COOTBETCTBYIOIIMM

CUCTEMaM TPCUIWH, I'pan.; |0 — OCpCAHCHHAs OJI0YHOCTH IopoJ B MaCCHUBE, M.

I'pyHT: cyrimHOK

N3menenue
yCTOﬁ‘IHBOCTH 10 BBICOTC IJId

IIpumepsI pacuera ycTOWYHBOCTH HACBINE BbICOTOH 3—6—12 M

Cn = 3,1 1c/M;
C, =2,07 Tc/m;

Qn - 24°;
@ 21,8%

Hacelmi H = 12 m

a) 6) mo 6 — 1,5; mmwke — 1,75
K K | K |
A
« 171 17 - 17
; :
%t.e g16 g 16
15 Z15 2 s
P = s 7
g4 g 14 4 g 1.4
- -
%1.3 ;,1.3 5 g 13
= =
212 g1.2 § .2
(53 = '
%1" g1 e 1,14
S o 310 g |
%1, 4 P, ‘ + ¢ t 11,0
D 3 6 12 how o 3 6 124,

PaccTosiHre 0T OpOBKH 1O

BricoTa HaceImn
BEPTHUKAIU

va=1,65 Te/m®
y=2,01 rc/m®

kodpdunrenTa MUHAMaNbHBIE 3HaYeHHS KOX(PPUIHEHTa YCTOHYNBOCTH HACHITICH
BBICOTOM 3—6—12 M mpH 3aJI05)KEHIH OTKOCOB

B) 10 6 M — 1,75; Hmxe — 2,0

~
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i -

12 Howm

o4

o 3

Bricora HacwInmu




IlosicHenus k rpagukam

HcxonHubie naHHBIE PesynbTatsl pacuera
ITo3unuu | Beicora Harpy3ka ot noe3na Ckopocts | Harpyska | UaTerpansHerii Bricota Kospdpumment | Homep | MunnmansaOE
PUCYHKa | HACBIIIH, noesza, V, oT napamertp | (GUKTUBHOTO | HaJEKHOCTHU IO | KpUBOH | 3HaueHHe, Ky,
H ™ KM/q BepxHero | (pucyHok I'. 1)| cnos rpyHTa, Harpy3Ke, Vs
CTPOCHHUS h, M (popmyia
P, T¢/M r.5)
Ha OCb, B Po
TC/0Ch | IOApenscoBOM | (popmyna
ceyeHuu P, I'.4), rc/m
/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
JI0 6M, 12 30 7,4 20,4 0 8,3 1,65 6,5 1,15 2 1,16
1:1,5, 12 30 74 20,4 0 8,3 1,65 6,5 1 2' 1,19
HIDKE 12 30 12,5 34,5 120 8,3 1,65 10,0 1,15 3 1,06
1:1,75 12 30 12,5 34,5 120 8,3 1,65 10,0 1 3 1,08
60— 3 30 7,4 20,4 0 8,3 1 4.4 1,15 4 1,70
OTKOCBI 6 30 7,4 20,4 0 8,3 1 4,4 1,15 4 1,45
JI0 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 50 1,15 5 1,61
HIDKE 6 30 7,4 20,4 0 8,3 14 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
OTKOCHI 6 30 7,4 20,4 0 8,3 1 4,4 1,15 7 1,53
JI0 6M, 12 30 7,4 20,4 0 8,3 1 4,4 1,15 7 1,34
1:1,75, 3 30 7,4 20,4 0 8,3 1,2 50 1,15 8 1,66
HIKe 1:2 6 30 7,4 20,4 0 8,3 1,4 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
Ilpumeyanue — YBennueHWe Harpy3KH Ha 3€MJISIHOE MOJOTHO 3a CYET IOBBIILICHHS CKOPOCTH JBW)KEHHS IOE310B IPUHATO HAa OCHOBAaHMM aHAIN3a

OIyOJIMKOBAHHBIX MaTepuaios [18].




XAPAKTEPUCTUKH BOJIOTHBIX OTJIOKEHUM

IMPUJIOKEHUE [

Pa3noBuHOCTH Koappuuuenr| Crenenp ConpoTHUBIAEMOCTb CABUTY IO CuMaeMoCTh Turer Oo0T,
MIOPHUCTOCTH, € | Pa3I0oKEHHs kpblipuatke Cye,, Mlla CJIO’KEHHBIX
R, % TOJIBKO JaHHOM
Pa3HOBHIHOCTBIO
HalMEHOBaHME | IPUPOIHAS BIAKHOCTh MOJyNb AedopMaIn MoyIb ocaikH
rpyHTa B JIOJISIX €MHULIBI mpu Harpy3ke P, MIla | mm/M npu Harpy3ke
P, MIla
B IIPUPOJHOM | ITOCJIE YIUIOTHEHUS MO
3aJieraHuu Harpy3skoi P= 0,05
MlIla
0,05 0,10 0,05 0,10
1 2 3 4 5 6 7 8 9 10 11
Ocy1ieHHbIN (MK <3 <5 <25 >0,42 >0,172 > 0,25 >0,33 <200 < 300 |
YIUIOTHCHHBIH) 25-40 > 0,030 > 0,105 (<100) | (<200)
> 40 > 0,019 > 0,078
MasoBnaxHbIH 3-6 5-8 <25 0,049-0,022 0,250-0,090 0,25-0,15 | 0,33-0,23 | 200-350 | 300-420 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 I
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
BIIQXKHOCTH 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 BIa)KHBIH 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
N3661TOUHO >12 >20 <25 0,011-0,005 0,062-0,020 0,090-0,085 | 0,17-0,15 | 550-600 | 600-650 I
BJIAXKHBIN 25-40 (470-490) | (550-570) Il
Carmporerns: <05 <0,02 |
MaJIOBIAXKHBIN <20
BJIAYKHBII 0,5-5,5 0,02-0,05 |
CHITbHOBIIAKHBIH 2-10
>55 > 0,005 Il
> 10
Ilpumeuanus

1 B rpade 2 — B uncnurene yka3zaHbl BIaXHOCTH OPraHOMHUHEPAIBHBIX Callponesiel, B 3HaMEHaTelIe — OPraHMYeCKUX Carpolesei.

2 B ckobkax — B rpadax 9 u 10 maHbI cpeHIE 3HAYCHUS MOAYJIEH OCaJKH, 0€3 CKOOOK — MaKCHMaJbHEIC.




IMPUJIOXXEHUE E
METO/IMKA ONPEJIEJIEHUSI OCAJIKU HACBITIEA HA BOJIOTAX*

Ocanky Hacelmi 5 J1000# BBICOTBI 32 CUET CXKATUS PA3HOPOIHBIX CIOeB TOp(a B OCHOBAHHU
MPUOIMKEHHO MOYKHO OTIPEIEIIHUTH 110 (GopMyIIe

S=>H;[;, (E.1)

Hi — momrHOCTS cinost Topda, M;

I — Momynb ocamKu ATOTO CIIOSI, CM/M;

3HaueHwus l; ycTaHaBIMBAIOTCS 110 POpMyJIe

li=Ai+B;In (10 Pa;+ Ci), (E.2)

rae Aj, Bj, Cj — xoadduienTsl, ycTaHaBIUBaeMbIe MO MpHiIaraeMoil TabJulle B 3aBUCUMOCTH OT
HAYaJIbHOTO KOA(HIIMEHTa TOPUCTOCTH €y (ero 3HaueHHss MOTYT ObITh NpUHATHI Mo Tabnuue E.1
npuitoxkenus E);

oj — K03 QHIMEeHT, ycTaHABIMUBaeMEbIH 1Mo rpaduKky Ha pucyHke E.1 B 3aBucumMocti OT Z; ¥ ay;

Z; — ryOvHa OT MOJIOLIBBI HACKITH (C Y4ETOM TITyOUHBI BEITOP(HOBBIBAHMHSI) 10 CEPENUHBI Cllost Hj;

@y — TOPU3OHTAJTBHAS MPOCKIIUS 0TKOCA,

P — narpy3ka OT Hachinu Ha TOP(QSHOE OCHOBAHHE C YYSTOM B3BEUIMBAHUS B OOBOIHEHHOW 4acTH
Haceimi, MI1a.

Yucnennsie 3aauenus 1n (10 o; P + C; ) Moryt GbITh ompeieneHsl mo rpaduky Ha pucynke E.2 mo
Mpe/IBApUTENIbHO YCTAaHOBICHHBIM 3HaYCHUsIM 0, P, C;.

* B maboparopuu KOHCTpyKiui 3emisiHoro mojiotHa AO ITHUUC pa3paboTtana mporpamma st
[I3BM pacuera ocaaku HachIlel Ha C1a0bIX OCHOBAHUSIX.
HW3noxeHHas HIDKE METOANKA O3BOJISACT IPOBECTH NPHOIIDKEHHBINA pacyeT.



Tadmuua E.1 — 3navenns koddpdunmnentos A, B, C B 3aBHCHMOCTH 0T HAYAJIBHOI0 KO3 (puHEeHTa MOPUCTOCTH €

€y 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
A |—28| —4 7 16 24 30 35 39 42 45 48 51 53 55 56 58 59 61 62 63 64
B |405)363|331(306 (286 ]| 27 |257|245 (2352271219213 |20,7(20,2]19,7193|189(185|18,2|179| 17,7
c |189|117|0,78|055|0,401]031|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
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IMTPUJIOXEHUE X
METOJIMKA UCIIBITAHUS HACBIIIEM HA BOJIOTAX

1. Haceimn nHOMBHTYaIbHOTO IPOSKTHPOBAHMS, BO3BEACHHBIE Ha 00JI0TaX ¢ COXpaHeHHeM Topda B
OCHOBAHHUH, CJEAYET HCIBITHIBATh HA YCTOWYMBOCTHh K BO3JEHCTBHIO CTATUYECKOW M AMHAMUYECKOU
HATPY3KH, YKBUBAIICHTHOHN MM OOJIBINEH, YeM 3aITaHUPOBAHHAS JJTs TIOCTOSIHHON 3KCILTyaTallHu.

HcnrpiTanre He0OX0IUMO TIPOBOIUTE MIPU HETIPOMEP3IINX OCHOBAaHHUU M TPYHTE Tella HACHIITH.

2. VcnpITaHnio CTaTUYECKON HAarpy3KOM MOBEPraroT HACKIIH, €CIIH OHU:

3alpPOEKTUPOBAHBI U3 pacueTa Ha YaCTHYHOE OT)KaTHE OOJIOTHBIX T'PYHTOB M3 OCHOBAHMS WM Ha
MOJIHOE MX BBIIAaBJIUBAHUE B ClIydae, €ClIM MOJHOTO OTKATHUS HE TIPOU3O0IILIO;

TIpH TIOTIEPEYHOM YKIIOHE mHa Oomota kpyde 1:10 mis 6onot I tuma, 1:15 ans 6omot 11 Trma u 1:20
s 6ogot 11 Trna;

B JPYTHX CIIy4asxX HHAWBHIYATbHOTO MPOEKTHUPOBAHUS, KOTJA JJIS MOBBLIIMICHUS yCTOWYHMBOCTU
OCHOBaHHS NMPUMEHEHBI T¢ WJIA WHBIC KOHCTPYKTHBHBIC PEIICHUS HEIOCTATOYHO ampOoOWpOBaHHBIC U
TUTOXO TTOJAIOIINECS pacueTy.

3. [NocnenoBaTeTHHOCTh CTATHUECKUX HCIBITAHUKA CBOAWTCS K cienyromeMy. Ha McrbIThIBaeMbIX
yYacTKaX HACBINK YCTAHABJIMBAIOT JBa WK Ooiee 4-, 6- WK 8-0CHBIX MOJIHOTPY3HBIX BaroHa Ha CPOK
HE MEHee YeM TPOe CYTOK.

B mepuon umcmbITaHWE BEAyTCS €XCTHEBHBIC WHCTPYMEHTAIBHBIC HAONIOJCHUS 32 OCAIKaMU H
JIpYTUMH e(opManusIMU HACHIITA M OCHOBAHHS.

Ecmu nedopmariuy HaCBITA HOCAT 3aTYXAMOUIUH XapaKTep, CTATUYCCKHE HCIBITAHUS CUUTAIOTCS
3aBEPILICHHBIMH.

[lpr WCHBITAHWSAX HACHIIHM CIEAYeT BECTH XYPHaJI, B KOTOPOM MPHUBOAUTCS XapaKTEPUCTHKA
ydacTKa, KOHCTPYKIMHM HACHIIHM, THI W BEIMYMHA HArpy3KH, pe3yJdbTaThl HCIBITAaHWN, BKIIIOYAs
BEITMYMHY OCaJIKW HACHIIH, TEpEMEIICHU OCHOBAHUSA U T.1I.

4. HcnplTanuio AUHAMUYECKON  HArpy3kod cieayeT TOJBEpPrarb HACHINHM, HMEIOIINE
KOHCTPYKTUBHBIC ~OCOOCHHOCTH, TPH KOTOPBIX HEOOXOAWMO CYHTAThCSI C BO3MOXHOCTBIO
TIOBBIMICHHBIX Aedopmariii (HeOOobIIas MOIIHOCTS HACKHIITN WM TOBBIIIEHHAS MOIIHOCTH TOpda Mo
Hell) OCHOBaHUS BCJICJCTBUE Tepeaun Ha HETO TMHAMUYECKUX HAarpy30K, COIOCTABUMBIX TI0 BEJTUUHUHE
C Harpy3Koil OT Beca caMOi HaCBIIIH.

Bonpoc 0 HeoOXOAMMOCTH UCTIBITAHUS HACKHIITN THHAMHYCCKON HATrpy3KO# pemaeTcs B MPOCKTE.

UcnplTanne  OUHAMHYECKOH  HArpy3Kod  JODKHO  COCTOSITh M3 HECKOJNBKUX — IIHUKIIOB
MOCJIEZIOBATEIBHBIX 3a€3/I0B UCTBITATEILHOTO MOe3/1a C TIOCTENEHHO BO3PACTAIOIIUMHU CKOPOCTSAMHU.

[Tocne kaxxaoro IUKIa 3ae370B B 3aBHUCHUMOCTH OT BEJIWYUHBI OCAJKM M COCTOSIHUS TYTH
onpeaensercs NopsaIoK NpOAOHKEHUS UCTIBITAHUH.

B mpormecce ucmpITaHWE 1O MapKaM CIICIIHANFHOW KOHCTPYKIMH BeXyTcs HaOIIomeHus 3a
YOPYTHUMH U OCTaTOYHBIMU 0CaJIKaMi OCHOBAHHS HACBHIIIH.

O pesynbTarax UCHBITAHUN COCTABISETCS aKT, B KOTOPOM OTMEYAeTCsl MPUTOHOCTb HACBHIMH JJIs
HOpPMaJIbHOM SKCILTyaTaluu.

Hacpimp MOXHO CUMTATh NPUTOMHOW IUIT HOPMANBHOM OSKCIDTyaTalllH, €CIH HEe HaOI0JaroTcs
MECTHBIC MPOCAJKH U MEPEKOCHI IIYTH, a YIPYTHe OCAIKU U Apyrue Ae(GopMaIidi HACKITH U OCHOBAHHUS
HE TPEBBIIAIOT BEJINYNH, YCTAHOBICHHBIX B MPOEKTE.

[MPUIJIOXKEHUE 3

OINIPEAEJEHUE PASMEPA KAMHAA JUIA SAIUTBI OTKOCA OT PA3BMBIBA
TEKYIIIUM NIOTOKOM

OrnpejesieHre pacyeTHOro AUaMeTpa KaMHs Kak mmapa Oy, TpedyeMoro Juist YKperuieHHs: 0TKOca OT
pa3MbIBa TEKYIIUM BOJIOTOKOM, PEKOMEH/IYETCsI TPOU3BOAUTH 10 (hopmylie
VZ
dy = P , (3.1)
A? -2g Pk~ Pw cos o
Pw
A - k03 duLKEeHT, YIUTHIBAIOIINI YCTOMYMBOCTh KaAMHSI Ha OTKOCE, PEKOMEH/IyeTCsI PUHUMATH A
= 1 Ha ygacTKax KpyThIX MOoBOpoToB pycia pekn (R <300 M) u 4 = 1,15 BO BceX OCTAIBHBIX yIaCTKAX;
g - yckopeHue cBOOOHOTO Na/ICHNUS;




Pks Pw - COOTBETCTBEHHO INIOTHOCTH KaMHSI U BOJIBL;

0L - YTOJI HAKJIOHA TOBEPXHOCTH OTKOCA OEPMBI K TOPU3OHTY;

V), - pacueTHasl CKOPOCTb TEUEHHs BOJOTOKa. IIpn MpOEeKTHPOBaHMH 3AIIUTHBIX KOHCTPYKLHUH B
KayeCcTBE PAaCUYETHONW CKOPOCTU CIEAyeT HMPUHUMATh CPEIHIOKD CKOPOCTb NMOTOKA HAa BEPTUKAIH Yy
MIOJIOIIBEI OTKOCA B pacCMaTpHBAaEMOM CTBODE.

IMMPUJIOXKEHUE U

BEJUYUHA YIIUPEHHOM 3AIMTHOM NMPU3MBI A/ ITPH 3AIIIUTE OTKOCA OT
PA3MBIBA C HCIOJIb30BAHUEM HECOPTUPOBAHHOM T'OPHOM MACCHI
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[MPUIJIOXKEHUE K
APMUPYIOIMUE MATEPHAJIBI

B xauectBe apMHpPYIOIIMX MaTepHaloB B apMOTPYHTOBBIX KOHCTPYKLHSX B MHPOBOH NpaKTHKe
UCIIONB3YIOT: METallI, JKEJIe300€TOH, TI'eOTeKCTWIIb, a TakXkKe pa3luuHble KOMOWHHPOBaHHBIC
KOHCTPYKIIUH.

B mocnenHee Bpemst B KauecTBE apMUPYIONIMX MOJIOTHHMII BCE YaIlle MPUMEHSIOT I€OTEKCTHIIbHBIC
MaTepHabL.

OOumii nepeyeHb HOMEHKJIATYphl T'€OTEKCTHUIIBHBIX MaTepHanoB BkiodaeT Oonee 200 Mapok,
BBIIYCKACMBIX B CTpaHe U 3a pyoOexom [4, 7].

I'eoTekcTHNbHBIE ~ MaTepHalbl  W3TOTABIMBAIOT W3  HeTW  (HONMMaMMAbBl,  TOIUA(UPEI,
TIOJTUIIPOTIMIICHBI), KpEMHE3eMa (CTEKIIOBOJIOKHO), IPEBECHOM MYJIbIbI (BHCKO3a, areTar). BelmyckaioT
HUX B BUIC ITOJIOTHUII] (TKaHI:.IX, HCTKaHBbIX, CeT‘IaTBIX).

[Tpn mpuMeHEeHMHM B Ka4yecTBE apMHUPYIOLIMX AJIEMEHTOB T'EOTEKCTHJIS IMPEANOYTEHUE OTAACTCS
MarepuasiaM, OO0JIaJaloIMM BBICOKMMH IIPOYHOCTBIO Ha PACTSDKEHHE W MOXyJeM jaedopManun
(HeOONBPIIMM  yIUIMHEHWEM I@IPU  pa3pblBe), YCTOMYMBBIMH NPH BO3ICHCTBHHM TEMIIEpPaTyPHBIX
KoJIe0aHUH, MUHEPAJIBHBIX KHCIIOT, LIEJIOYHBIX CPEll, 3aCOJICHHOCTH, BJIark U COJTHEYHOH palualiiy.

B rtabmuue K. 1 mnpuBeneHsl XapakTEPHCTHKH HEKOTOPBIX BBITYCKa€MbIX B Halleld CcTpaHe
TeOTEKCTHIILHBIX MaTEpPHAJIOB.

Ta6muna K. 1



HanmMeHoBanue marepuaia Yeunue Tommuna, | YuinHeHue IIMupuna
paspbiBa, MM NpH pa3pbiBe, | PyJIOHA, M
kH/M (kr/™m) %
JopHHT (cHHTETHYEeCKUI HETKAHBIN 5-12 4-5 70—140 1,5-2,5
Marepuai pa3IndHbIx Mapok, TY21-29-81) | (500—1200)
Apmomop-1 (oTxombI CHUHTETHYECKUX 4—7 4 60—70 1,6
BOJIOKOH U BOCCTAHOBJICHHOH IIEPCTH,
MPOMHUTAHHbIE BOJHOM quctiepcueii pesunst) | (400—700)
CIIAII-Kema (CTEKIOIIACTHK Ha OCHOBE 63—73 1 4-5 1
crexnocetku, TY 6-11-217—76)* (6300—7300)
Posunrosas tTkanp TY 6-48-43—90 80 1 3-4 1
mapku Tp-07 (8000)
Crexiommactuk  PCT-JI  (Ha  ocHOBe 80 1 5-6 1
CTEKJIOCETKH BSI3aJIbHO- IPOLIMBHON
ANIEKTPOH30SIIHOHHON Mapku BI17-04, TY (8000)
6-11-286—73)**
Crexiormtactiuk HC-120-TC (ua ocHOBe 30—40 0,5 2-4 1
CTEKJIOCETKH M3 HEKpYUYeHbIX cTekonuTeit) | (3000—4000)
CrexnoBosokao HITC-290-0 (mekpyueHble 38 1 — 1
HUTH C KPYIHBIMH sT9CHKaMU, IPOTTUTAHHBIC (3800)
JIATEKCOM)
* TIponuTouHbIi cocTaB: Nak OakenutoBbii — 100 B.4.; xnopnapadun (TY 6-01-568—76) — 10
B.4.; protopearentokcoib (TY 38.103.429-83) — 40 B.u.
** [TokpsiTHe atekcoM Mapku BXB/I-A.

W3 Ttabmunpl BHIHO, 4YTO TpeOOBaHUSM apPMUPOBAHWS TPYHTOB B HaWOONBIICH CTENCHH
VIOBJIETBOPSIOT CTEKJIOTKAHM W CTCKJIOCETKH, MOKPBITBIC DPA3TUYHBIMA 3allUTHBIMU IUICHKAMH,
CMOJIAMH U JIaKaMH (TaK Ha3bIBaeMbIe CTEKIIOTUIACTHKH).

CTeKJIOIUTaCTHKY UMEIOT CIISIYIOIINE IPEUMYIIeCTBa:

BBICOKYIO ITPOYHOCTL HAa Pa3phbIB;

HE3HAYUTENIFHOE OTHOCUTEIBHOE YIJIMHEHHE (BBICOKMH MOAYJb JedopMannu), 4TO MO3BOJSIET UM
BKIIFOUAaThCS B PaOOTY MPAKTUIECKH OHOBPEMEHHO C TPYHTOM;

YCTOWYMBBI K aTMOC(EPHBIM U JIPYTUM BHEIIHUM BO3JIEHCTBUSIM (TIPH MOKPBITHU HX 3aL[UTHBIMH
IUICHKaMH, JJaKaMU U CMOJIaMH COOTBETCTBYIOIIETO COCTABA);

CPABHUTEIIBHO HEBBICOKYIO CTOMMOCTh. [IpH CTpOHTENBCTBE KEIE3HBIX AOPOr I'€OTEKCTUIBHBIE
MaTepralsl IeIeco00pa3HO MPUMEHATH B CICIYIOMINX CITydasX.

Tabiuma K.2

Cdepa npumMeHeHHS

PexomenryeMelii MaTepuan

1. Jna ycunenuss pabouyeid 30HBI 3EMIITHOTO
oJI0THA (B OCHOBaHWM OaJIACTHOW TPH3MBI WA
3aIUTHOTO CJI0S)

2. JInst MOBBIIIICHUS HECYIIIEH CLIOCOOHOCTH CIIa0bIX
OCHOBaHMH (TIPEJCTaBICHHBIX TOp(aMu, WIAMH,
CaTPOTIETISIMHE U JIp.)

3. Ilpu coopy’keHUH HACHIIEeH U3 HEKOHAUIIMOHHBIX
TPYHTOB (TBEpIOMEp3IIbIE TIECKH,
NepeyBIXHEHHbIE  TJIMHUCTBIE  TPYHTBI  JUIs
CO3JaHMsl 3aMKHYTBIX OO0OJIOYEK B OTKOCHBIX
30HaX)

4. Jlnsg co3gaHUs HACBIIEH C  TOBBIIICHHOU
KPYTH3HOH OTKOCOB (B CJOXHBIX WH)KEHEPHO-
T'€OJIOTHYECKNX U CTECHEHHBIX YCIIOBHSAX )

5. 3amuTa OTKOCOB 3EMIIIHBIX COOPYXEHHH OT

3pO3UH
6. B KOHCTPYKIMSIX  3alIUTBI  OTKOCOB
MOJTOIUISIEMBIX ~ HACBIIIEH OT  pPa3MBIBOB  Ha

JIOpHHT WM CTEKIOTKAHU W CTCKJIOIUIACTHKH
(BO3MOKHBI B KOMOHMHAITHH )

CTEeKJIOTKAHU U CTEKJIOIUTACTHKH B KOMOWHAIIMU
C IOPHUTOM

Hopuaut

CTeKJIOTKaHU M CTEKJIOIUIACTUKU B KOMOMHAIUU
C TOPHUTOM

3aaHKepHasl CTEKJIOCeTKa B KOMOWHAIUU C
IIOCEBOM TPaB 110 PACTUTEIEHOMY CJIOIO

HopHur B KayecTBe aHTHU(QWIbTpPa MOJ
IUTUTAaMHU ¥ KaMEHHOW HaOPOCKOIf; CTEKIOTKAHH U




BOOOEMAxX U BOJAOTOKAxX

CTCKJIOIUIACTUKU  JJId apMUpPOBAaHHUA OTKOCOB
Hacmneﬁ, YCTpanBa€MbIX BAOJIb BOJAOTOKOB IIpU

YCIOBUM  3aIlIUTBl  OTKOCOB  OOJIETYEHHBIMHU
KeIe300€ TOHHBIMHU TTUTaMH
7. B npenaxax B KkauecTBe (uibTpanoHHOH |lopHUT
3alIUTHl KPYIHOOOJIOMOYHOTO 3aMOIHUTENS U TPYO
OT KOJIbMaTallUH
IMPUJIOXXEHUE JI

XAPAKTEPUCTUKA TOJIMMEPHBIX TPYS U TPYBO®WNJIBTPOB [32]

[IpeiickypaHT, HAUMEHOBaHUE U3IEIIUN TToznmms Huametp Ennnunia
TPyOBI, MM HM3MEpEHHUs

1. Tpeiickypant 05-03-32 Ha u3menus U3 miacTMacc: 1000 m
a) TpyOBbl IpeHaKHbIE TOPPUPOBAHHBIE U3 TIOJIMITUIICHA 8—0128 90
(TIBIT) (TY 6-19-224—83) 8—0219 110

8—0220 125
6) TpyOs1 u3 nonmBrHWIXIOpUAa (IIBX) 116
2. Npnenckuit komOuHat «IIporpecc»:
a) TpyOBI BUTBIE U3 TIOJIMBUHIIXJIOPHIA 100 M
(TY 21 YCCP-72—72) 150 »
6) TpybodunsTp wu3 I[IBX, ONbUICHHBIH 3aIIUTHBIM 100 »
(GUIBTPOM M3 MOJIUITUIICHA
3. Ipeiickypanr  06-14-01.  TpybGodummerp  m3| 3—079 150 »
kepam3uTobeToHa (JInano30BCKMiA 3aBOT)
4. Tpybodunstp u3 KepaM3UTOOeTOHa 125 0,5m
(axcnepumenTtanbubiit 3280 BHUNXXT MIIC)
5. Mydra u3 nomustiieHa — 1 mT.




IMMPUJIOXKEHUE M

CXEMATHYECKAS KAPTA KJIMMATHYECKOTI O paiionnPoBAHNSt TEPPUTOPHI 111 CTPOUTEJBCTBA (CH.EH 2.01.01-82)
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O003HaUYEeHH:

rpaHulbl KIIMMATHYCCKUX noupaﬁonoa;

l:l:[[[[[[[[l]]] CCBEpHAd CTPOUTCIIbHO-KIIMMATHYCCKAad 30Ha

XapaKTepHCTI/IKH KIIMMATHYCCKHUX paﬁonon

Kimumarnaeckue | Kimmmatnaeckue | Cpenaemecstana | Cpennemecsunas t| Cpemseromosoe Bo3morknas XapakTepucTHKa
panioHbl HIO/IpaiOHbL s t Bo3nyxa B BO3JlyXa B HIOJIE, KOJINYECTBO HACNApsEMOCTD C noipalioHa
sHBape, °C °C 0CaJIKOB, MM MIOBEPXHOCTH CYIIH, MM
1 2 3 4 5 6 7
IA Or-32 uHnxe |Ot4 1o 19 184—705 200—300 Beunas mep3nora
Ib » -28» » » 0 » 13 To xe
1B » -14 no -28 » 12» 21 485-697 300—500 CypoBbiii KJIMMaT,
360—410* 600—700* U30BITOYHOE yBIIQKHEHUE
Ir Ot -14 10 -28 Ot 0 mo 14 Beunas mep3nora
1 » -14 » -32 » 10 » 20 478—688 300—400 Cyposblit KIIUMAT,
M30BITOYHOE YBIKHEHUE
ITA Ot -4 o -14 Ot 8 mo 12 589—675 200—400 CypoBbiit KJIMMAT,
M30BITOYHOE YBIAKHEHNE
I 116 » -3 » -15 » 12 » 21 678—856 300—500 N30bITOYHOE YBIAKHECHHE
1B » -4 » -14 » 12 » 21 609—798 300—600 To xe
1T » -5 » -14 » 12 » 21
1A Ot -14 no -20 Ot 21 7o 25 195—432 500—800 3acylIUIUBBIN KIUMAT
Il 1B » -5 » +2 »21 »25
111B » -5 » -14 »21 » 25 403—629 500—800
IVA Ot -10 10 +2 Ot 26 u BBIIIIE 127—437 1000—1400 3acylnuIuBbIN KIMMAaT
v IVb »+2 » +6 » 22 1o 28 CyOTponmku
IVB » 0 » +2 » 25 » 28 »
Ivr »-15» 0 »25 » 28 151—249 800—1000 3acylIuBbIi KJIUMaT

* 3HaveHUs XapakTepu3yloT kaumaT BOmu3u LlenuHorpana u Kaparanapl, KoTopble IO YCIOBUSAM JOPOKHOTO CTPOHUTEIHCTBA IIEIECO00pa3HO
BBIJICIUTH U3 mojipaiiona IB u BkirounTs B mompaiion I1A.

Ipumeuanue — I'padsr 1— 4 B3saTer u3 Tabmuer CHull 2.01.01-82; rpada 5 3amomHeHa HA OCHOBAaHUM JAaHHBIX MPHIOKEHHUS 3 3TOTO Ke
CHull; rpada 6 3amosiHeHa no qanapM knumatudeckoro atiiaca CCCP, Beim. 1.




I[MPUJIOKEHUE H
CXEMATHUYECKAS KAPTA I'N1IYBUHBI IPOMEP3AHUS I''IMHUCTBIX U CYTVIMHUCTBIX T'PYHTOB (CHull 2.01.01-82)
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IMPUJIOXKEHUE I1

PACYET ITAPAMETPOB BETPOBBIX BOJIH AJIs1 ONPEJAEJEHUSI OTMETKH
BPOBKH HACBIIIN 1 MOIIIHOCTH KPEIIVIEHUSI OTKOCA

[TapameTpbl BETPOBBIX BOJIH ONPENEISAIOT IS IBYX PACUETHBIX CIy4aeB:

JUIi Ha3HA4YeHHsS OTMETKH OpOBKM HACBITM WIM BepXa KpPEIUIeHHs OTKOCa, KOrJa MPUHUMAIOT
YCIIOBUS TIO/ATOIUICHHS HACHIM IPH HAauUOOJBIIEM pacxoje; MPH pacdeTe KOHCTPYKIHMH KPETUIeHHS
0TKOCa, KOTJJa IPUHAMAIOT YCIIOBHS OATOIIIIEHHUSI HACKIITY ITPH PACUETHOM PACXO/I€.

PaznnuHble TiTyOMHBI BOJBI HA TOMME PEKM MPU HAaHOOJBIIEM M PAaCUYETHOM pPacxojax, a TaKxkKe
HOpPMAaTHBHBIE 00ECIEUEHHOCTH BEeTpa M BBICOTHI BOJHBI B CHCTEME IITOpMa AN JBYX HA3BaHHBIX
pacueTHBIX CIIy4aeB OMPEENAIOT 1Ba 3HAUE€HUs BHICOTHI BOJIHBI U €€ IIepuoja.

HopwmatuBHBIE 00€CIIEeYeHHOCTH PacXoJI0B BOJBI, CKOPOCTH BETpa W PACUETHOW BOJHEI B CHCTEME
IITOpMa JIaHBI COOTBETCTBEHHO B mIl. 9.3 1 9.4 Hacrosmero CBoja mpaBwil.

B cucremy pacueToB BXOIAT ONpenelIeHHE CKOPOCTe BeTpa, mapaMeTpoB BOJHBI Ui pacueTa
BBICOTHl HakaTa BOJHBI Ha OTKOC, IapaMeTpoB BOJHBI JJIsl pacyeTa MOIIHOCTH KperuieHus. Bce
pacueTsl mpousBoasTcs B coorBercTBUE co CHull 2.06.04-82*, BCH 206-87 u P/ 31.33.05 [20].

IIpumep pacyera. PaccMOTpuM y4acTOK MOAXOTHOW HACBHIIM K MOCTOBOMY IEPEXOIY >KEJIE3HOM
JIOPOTH TIEpBOM Kareropuu oOmieil cetw y r. AcTpaxaHu, pabOTaroOIIEro B YCIOBHUSX IOATOIUICHHS
MaBOAKOBBIMH BoJIaMH p. Bonrw.

A. OnpenesieHne pacyeTHBIX CKOPOCTei BeTpa

BerpoBoil pexuM B paccMaTpUBAEMOM palOHE IPOTHO3UPYETCS HAa OCHOBAHMM MAaTE€pUaliOB
HENpEephIBHBIX B TeUeHHE 25 JIET CPOUHBIX HAONIOACHHH Ha ACTpaxaHCKOH TMApOMeToOCepBaTOPHH
('MO), kak penpe3eHTaTHBHOW /Jsi JaHHOTO paioHa. Actpaxanckas ['MO pacnonoxkeHa Ha
MectHOCTH THIa B (1. 2.8 BCH 206-87); n3MepeHuss CKOPOCTH BeTpa MPOU3BOIMINACEH (QIIIOTepOM Ha
BeIcoTE 11,6 M.

[Tuku mosoBoIbst B paiioHe, M0 JaHHBIM MHOTOJIETHHX Tuaporpados p. Boiru, npuxonasTcs Ha aBa
MecsIa: Mail U UIOHB, IS MEpPHOAa KOTOPBIX M OMpEJeNseTcsl pacdeTHas CKOPOCTh M HalpaBlIEHUE
BETpa.

CratucTrdeckue [JaHHBIC IOBTOPSEMOCTH B TPOIEHTaX Tpajalliii BeTpa IO CKOPOCTSIM H
HaTpaBJICHUSAM CpeIHUE 3a Mall U UIOHb MECSAIIBI IpuBeAeHb! B Tabmmme I1.1.

Jis kakporo pymOa paccuuTaHbl MOBTOPSAEMOCTh BETpa 1O rpagamusaM P, % uwncia ciydaes
HaOmonenuit (n3 tabmmmsr I1.1), a Takke obecneuennoctn F, % (kak mocienoBaTeNbHBIE CyMMBI
MOBTOPSIEMOCTEN MO TpajiallisiM OT OONBIINX CKOPOCTEH BETpa K MEHBIINM). Pe3ynbTar mpuBeacH B
tabnuue [1.2. ITo obecnieuennoctsm F, %, Ha KiieTyaTKe BEPOSITHOCTEH CTPOSATCS rPpaMKH PEIKMUMHBIX
(yHKIMIA BeTpa B paccMaTprBaeMoM paiione (pucyHok I1.1), ams Bcex 8 pymOoB.

Tab6muma I1.1
I'papanun Hanpagnenust (pymObI) Bcero
CKOpOCTHU
BeTpa, M/C C CB B 0B 10 103 3 C3
0—1 1,7 1 09 | 1,25 | 1,75 1,55 1,55 15 1,8 12,0
2—5 6,75| 7,2 | 855 | 87 58 6,8 8,0 1,7 59,5
6—9 215| 29 | 405 | 345 2,25 18 2,4 2,5 21,5
10—13 0308 | 11| 145 0,35 0,35 0,65 0,75 5,75
14—17 0,08 (015| 0,2 0,3 | 0,085 [ 0,035 0,15 0,135 1,135
18—20 0,03 | 0,015 | 0,015 | 0,015 0,035 0,11
21—26 0,015 0,015
Bcero P, % [10,98111,95[15,15| 15,68 | 10,065| 10,55 |12,715 12,92 100,01




B MPOLIEHTaxX

Ta6muma I1.2
CxopocThb Hanpasnenus (pymOs1)
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| 348 4,63 3,32 3,79 511 6,41 5,80 7,11
6—9 19,58 23,04 24,27 32,22 26,4 35,32 22,00 (33,35 22,35 26,98 17,06 | 20,84 | 18,87 | 25,28 19,36 26,47
2—5 61,48 84,52 60,25 92,47 56,43 | 91,75 5549 |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 — Pexxumusie pyraknun ckopocta Betpa (MO 1. AcTpaxaHs)



PacueTHble cKOpOCTH BeTpa B COOTBETCTBHU ¢ HI. 9.3 u 9.4 mpuHATEI MOBTOpsSEMOCTEH: mpH
OIIpeJIeTICHN: OTMETKH OpoBKM Hackinu 1 pa3 B 2 roga (oOecnieueHHocth 50 %) M mpu pacderax
MOIIHOCTH KperieHust 1 pa3 B 25 ner (obecrieueHHOCTH 4 %).

Jns kaxxgoro pym0a NPUMEHHMTENBHO K MCIOJNB30BAHHBIM JIAHHBIM CTaTHCTHYECKOTO psAja
HaOJIOJICHHBIX CKOPOCTEl BeTpa omnpesesseTcs 00ecleueHHOCTh BeTpa MOBTOPSIOMIEToCcs OIMH pa3 B
HOpMaTHBHBIE N¢ JieT 1o Gpopmyie (1) BCH 206-87

F, —417— (IL1)

nt PV
rne t — HempepeIBHasS TPOIOIDKUTEIFHOCTh MAEUCTBUS BeTpa (NP OTCYTCTBHH JTAaHHBIX
MIPUHUMAETCS PaBHOM 6 1);
N — ymcio JHel CpOYHBIX HAOJIIOCHUI B TOIy 3a MABOIKOBBIN IIEPHO], B TAHHOM MPHUMEpe Mai—
noHs N = 61 1ens;

N — HOPMATHBHOE YHCJIO JIET OBTOPAEMOCTH BETPa, B JAHHOM IIpUMepe N, =2 roga u ng =25

JeT;

Py— moBTOpAEMOCTh HalpaBIeHHs BETpa B JOJIAX €AMHUIBI OT CyMMBI ITOBTOPSIEMOCTEH BCEX
HampaBieHuil (Oepercs wu3 mocienHedl crpouku TabOmmuel [1.1). BpuncieHHBIC 3HAYEHUS
obecrieueHHOCTeH B mpoleHTaXx F, M Fys M COOTBETCTBEHHO MM CHSATBHIE C TPa(UKOB PENMMHBIX
(yraxmmit (pucyHok [1.1) pacaeTHBIe CKOPOCTH BeTpa Vigy, U Vg9, TpuBeeHB B TaOMHIIE 1. 3.

Tabmuma I1.3
ITokazaTenu Hanpasnenue Berpa (pymMObI)
C CB B OB 10 103 3 C3
F2(50 %), % 1,87 1,72 1,35 1,31 2,04 1,44 1,61 1,59
Fas (4 %), % 0,15 0,14 0,11 0,10 0,16 0,16 0,13 0,13
Vo, M/C 17,0 18,0 18,5 14,0 19,0 17,0 19,5 19,0
V5004, M/C 12,5 13,5 14,5 15,0 13,0 11,5 13,5 14,0

Cxkopocts BeTpa V,, TPOTHO3HPYEMYIO N0 NaHHBIM MAaTCPUKOBON THIPOMETEOCTAHINH V|,
CJIelyeT MPHUBECTH K YCIOBUSM BOJHOI MOBEpXHOCTH Ha Bhicote Z = 10 M mo ¢opmyine (149) CHull
2.06.04-82*:

Vw = K ki ki Vi, (I1.2)

rae V| =V, K, - ckopocTs Ha BbicoTe Z = 10 M Ha MaTepukoBoit 'MO;

K, - Koo puimeHT MpUBEICHIS CKOPOCTH BETPa K 3HAUCHHUIO Ha BhICOTE 10 M, IPHHUMAEMbIH TIPH Z
=5mM—1,1;2=10m —1,0; npu z= 20 m — Gounee 0,9, B nanHOM npumepe z = 11,6 m — 0,98;

Kf - koadpuimenT nepecuera ckopocTH, H3MEPEHHO# (morepoM (Ho He Goee 1).

45
ky=0675+_—
31ech Kj — koadduIMeHT npuUBeeHNs] CKOPOCTH BeTpa, M3MEpeHHOi Ha matepukoBoir MO, k

YCIIOBUSIM BOJTHOHM ITOBEPXHOCTH MPOTSHKEHHOCTHIO L, KM, B 3aBUCUMOCTH OT THIa MecTHOCTH A, B u C
mo CHull 2.01.07-85; npu mmae Bomoema meHee 20 KM CIIEAyeT MOIb30BaThC TpadUKOM PUCYHKA 2
CHuII 2.01.07-85, BCH 206-87.

PacueTtsl ckopocTeii BeTpa HaJl BOAHOW MOBEPXHOCTHIO M0 8 pymMOam Juist moBTopsieMocTH 1 pa3 B 2
roga (obecneuennoctb 50 % U Ha3HAUYEHWsS OTMETKM OpOBKM Hachimu) W 1 pa3 B 25 ser
(obecmiedenHoCTh 4 % 7S pacueTa MOITHOCTH KPEIUIeHHUs ) TpuBeeHb! B Tabmumax [1.4 u I1.5.

Tabnuna I1.4
HanmMenosanue 3HaveHHsl PACUETHBIX BEJTHIMH

pacueTHBIX

BEJIMYUH
C CB B I0B 10 103 3 C3

V), M/c 12,5 13,5 14,5 15,0 13,0 11,5 13,5 14,0
ki 1,0 1,0 0,99 0,98 1,0 1,0 1,0 1,0
ki Viz, M/c 12,0 13,2 14,1 14,4 12,7 11,3 13,2 13,7
L, km — 1,2 1,2 1,2 — 3,2 3,2 3,2
ki — 1,06 1,06 1,06 — 1,14 1,13 1,129




[V 5006, M/c | — | 140 | 150 | 153 | — | 129 | 150 | 155

Ta6muna I1.5
Haumenosanue 3HaYCHHS PACUCTHBIX BETUINH

pacyeTHbIX

BEJIMYNH
C CB B OB {0) 103 3 C3

Vi, M/c 17,0 18,0 18,5 19,0 19,0 17,0 19,5 19,0
K 0,945 | 0,931 | 0,924 | 0,917 0,917 0,944 0,911 0,917
kq Viz, 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
ki — 1,055 | 1,055 | 1,055 — 1,12 1,12 1,12
V\yass, M/C — 17,3 17,6 18,0 — 17,7 19,5 19,2

Bb. Onpenesienne napaMeTpoB BOJIH M BBICOThbI HAKaTa /sl Ha3HAUeHUS OTMeTKH OpPOBKHU
HACBINN

Ucxons u3 Tomorpadum paiioHa MOATOILICHUS W a3MMyTa OCH Hachmu o = 187° ycTaHOBIEHO, 4TO
HauOONbIINE JJMHBI PAa3TOHOB BOJIH, MOJIXOMSIIMX IMPAKTHUYECKH (DPOHTANBHO K OCH HACBHIIU CO
CTOpOHHEI p. Bonru (3amagHoe HampaBlieHHE) W CO CTOPOHBI €€ MOWMBI (BOCTOYHOE HaIpaBlICHHE),
COCTaBIAIOT cooTBeTCTBEHHO 3200 M 1 1200 M.

ITo 3TMM HampaBIEHUSM IPOTHO3UPYEMBIE CKOPOCTH BETpa NMPAKTUYECKH OyoyT HauOOIbIINMHU
(cm. Tabnuiy 11.3), T.e. HapaBIEHUS SIBISIFOTCS] BOJIHOOTIACHBIMHU U I HUX OMPENEIISIOTCS pacueTHhIS
napameTphl BOJIH.

B ciy4asx cinoxHO#H KoHpUTYypary OeperoBoii JMHUH BOJHOOMIACHOE HAIIPABJICHHUE ONPEACIIIeTCS

[0 pe3yibTaTaM pacdeTa BBICOTHI BOJIHBI C HCIIOJNB30BAHHEM CIICKTPAIBHOTO METOJa, a IpH
OTKJIOHEHUH TJABHOTO Jy4a BOJHBI OT HOpPMalM K OCH Haceimu Oomee 20°, MOMKHA YYHUTHIBATHCS
pedpakius BOJHBI B COOTBETCTBHU C mil. 14—17 npunoxenus 1 CHull 2.06.04-82*

BpoBka HaceIli Ha3Ha4YaeTCst NCXOJS M3 YPOBHS Ha ITHMKE MaBojKa MoBTopsieMocThio 1 pa3 B 300
net (o6ecneuenHocTs 0,33 %) u BeICOTA HaKaTa HA 3TOT OTKOC IPH IITOPME MTOBTOPSEMOCTEIO | pa3 B
2 roaa (obecrnieueHHOCTH 50 %).

Jlist 07IHOM M3 XapaKTEpHBIX TOYEK TPACCHI JKEIE3HOW JIOpOTrH (a MX Ha MPOEKTHPYEMOM Y4acTKe
MOXET OBITh HECKOJBKO) II0 BOJHOONACHOMY HANpPABICHUIO «3amaj» Ha Jyde MpPOTSHKEHHOCTBHIO
L=3200 M cpenuss riryOuHa BOABI HA aKBAaTOPWH ONpEAEIICHa C TUIaHa ¢ TOPU3OHTAISIMU B MaciuTabe
1:25000, 3nauenumem O, = 3,45 M, a HO BOJHOONACHOMY HAIIPAaBICHHIO «BOCTOK» Ha JIyd4e
nporsxeHHoCThIo L = 1200 — dgp = 2,30M.

ITpu cnoxHOM penbede THa Ha aKBATOPWUH JIOJDKHO YYHTHIBATHCS M3MEHEHHE TITyOWHBI BOJBI O
ny4ay Boisbl (m. 3.5 BCH 206-87), unm B wWrore pacdeTHas BBICOTa BOJIHBI, KaK MpPaBWIO, OyAeT
MEHBIIIE.

ITpu pacueTHOM BeTpe 3amaaHOro HampabieHus Vsp, = 15 M/c m BoctouHOro Vsp, = 15 m/c

L N d
ONpEACIAIOTCA OTHOCUTCIIBHBIC XapaKTECPUCTUKHU pa3rOHa BOJIHBI g—2 " CpeaHEn FJ'[y6I/IHI)I BOJbI g—2 .
v

ITo vuM c rpaduka pucynka 1, nmpwioxenne 1, CHull 2.06.04-82* cHUMaIOTCS OTHOCHTEIIBHBIE

XapaKTCPUCTUKU TTapaMETpPOB BOJIHBI: cpe)meﬁ BBICOTHI g— — W Tepuoaa £ , IO KOTOpPBIM
v?2 v
OTIPEIEIIFOTCSI CPEeTHsIs BhICOTa BOHEI h, ee mepron T u mutiHa A.
BeicoTa HakaTa BOJHBI Ha OTKOC PacCYMTHIBAETCS O BosHE hig, obecreuenrocThio 1 % (B crcTeme
HITOPMA).

hyo, =2,07h; (I1.4)
2

L (IL5)
2

PesynbraThl pacueToB npuBeieHb! B Taduune I1.6.

V ocHOBaHUs 0TKOCa HAChImu riyouna Bogsl d = 1,45 M 1 BOJNHA, BRIXO/S Ha MEIKOBOIHYIO 30HY,
tparchopmupyercst. Ee Boicota h; ompemensiercst mo m. 17, dopmyne (153) u rpaduky pucyHka 5
npuioxenuns: 1 CHull 2.06.04-82*:

h; =k.k,k;kihg, (1.6)



rae Ky, Kr, K| — k03 hurmeHTsr COOTBETCTBEHHO TpaHCHopManuy, pepakiiuy 1 MOTEPh;
ki, hg — BBICOTA BOJIHBI 10 TpaHCHOPMAIIHH.

d
Koaddunuenr tpancdopmannu onpeaensercs B GyHKIIHA OT T [Ipu yrie nmoaxona ayda BOJTHBI

K OTKOCY o = 7° pedpakiys BOJHBI He Bo3HUKaeT U K, = 1, a mpu ykimonax aHa 6osee 0,03 morepu
orcyreTByoT (K = 1).
BonHa HauMHAET pa3pyliaThes ¢ TIIyOMHBI MeHbIIeH KpuTHdeckoi d, ompesaenseMoi B QyHKIUH

L u nipu Tyoune y otkoca d = 1,45 M > d,, paspyiraercst 1 IepexoIuT B HAKAT HEMOCPEICTBEHHO
oT?
Ha OTKoce. PacdeT mapameTpoB BOJIHBI U ONIpeIeTICHHUs BEICOTHI HaKkarta qaH B Tadmune I1.7.

BeicoTy Hakata BONHBI Nyyng (OOecmedeHHOCTH O HakaTy 1 %) Ha OTKOC 3a0KEHHEM m
(bpoHTaNbHO MOAXOAAIIEH BOMHBI Ny ompemensior mo ¢opmyne (25), rpaduky pucyrka 10 u
tabnuuam 6—9 n. 1.14 CHull 2.06.04-82*.

hrunl% = kr kp ksp krun hl%n (H7)

rae Ky u Ky — ko3 uiueHTs! HepoxoBaTocTn U IPOHULAEMOCTH 3aIMTHOTO OKPBITHS;

Ksp — K03 dULHeHT, 3aBUCAIIMIT OT CKOPOCTH BETPa U 3aJI0JKEHUS 0TKOCA;

Krun — K02 dumuent, 3aBucsammii ot monoroct BoiHBI A/N U 3amoxeHus otkoca m. [lpu yrie o
JIy4a BOJHBI K HOPMaJIU OCH HACBIIM BBICOTA HAaKaTa yMEHbIIaeTcs Ha Kod(dduuueHt k.

B Hamem mnpumepe ais OTKOCAa 3aJOKEHHEM m = 2 B IPEIIOJIOKEHUH YKPEIUIEHHS €ro
JKEJIe300€TOHHBIMH TUINTAMHU M yIJIe o0 = 7° pe3yJbTaThl pacueTa BHICOTHI HaKaTa BOJHBI HA OTKOCHI
HACBIIH C 3aI1aJJHOTO U BOCTOYHOT'O HalpaBlieHNnH cBeieHb! B Tabuiy 1. 8.

Tab6muma I1.6
BounHoonacHoe gL gd gh gT | hom | Toc | o™ | M
HaTpaBJICHUE v2 V2 V2 Vv
Baman 140 0,15 0,016 1,47 0,36 2,25 0,75 7,9
BocTok 52 0,10 0,011 1,19 0,26 1,82 0,54 5,2
Tab6muua I1.7
BonnoomnacHoe T,c | A,m | d,Mm| d/d Ki [Py, M| b or | e M
HaIIPaBJICHUE eT2 |
3aman 0,75 225 |79 (145018091 0,68 |0,014| 0,10 | 0,79
Bocrok 0,54 182 | 52 1145]0,28|095| 051 (0,016| 0,11 | 0,57
Ta6muma I1.8
BonnoonacHoe th% , M )\,’ M kr kp ksp krun hrunl% y M ka hrunl% , M
HAIpPaBJICHUE
3aman 0,68 7,9 1 0,9 125 | 2,0 1,53 0,985 1,51
Bocrok 0,51 5,2 1 0,9 1,25 | 1,85 1,06 0,985 1,05

Takum 00pa3om OpOBKa 3EMIITHOIO TIOJIOTHA JOJDKHA BO3BBIIATECS HAJ YPOBHEM BOJIBI,
COOTBETCTBYIOIIEM MABOAKOBOMY PacXoay MOBTOPSAEMOCThIO oJiuH pa3 B 300 jieT Ha BEeTUYMHY HaKaTa
hn = 1,51 M ¢ 3armacom a = 0,5 M.

BpoBka Hachmu Takke JODKHA OBITH IMOJHSATA HAa BBICOTY HAaroHa W mommopa (Y MOCTOBBIX
MEPEX0/I0B), €CIH ITU SIBIICHUS IIPOTHO3UPYIOTCS B paiioHe MPOEKTHPYEMOro 00BEKTa.

B. Onpenesnenne napaMeTpoB BOJHBI VISl pacyeTa MOIIHOCTH KpenJleHHst

OOBIYHO pacueThl MPOBOJISTCS /ISl TEX KE XapaKTEPHBIX TOYEK TPACCHI HACHINK U MPUHUMAIOTCS 32
paCy€THbIEC TC K€ BOJIHOOIIACHBIC HAMNpPaBJICHHUA, 4YTO M B ClIydac pacy€ToOB, MNPOBOJAMWMBIX HJIA
Ha3HAYCHUS OPOBKH HACHIIIH.

IMpu pacdeTe MOIIHOCTHM KPEIUICHHH OTKOCA 32 HMCXOJHBbIC MPUHUMAIOTCS PACUETHBIA PacXonl
nmoBTOpsieMocThIo ouH pa3 B 100 et (obecnieueHHOCT— 1 %) M ITOPM MOBTOPSEMOCTHIO OJUH Pa3 B
25 et (o6ecrieuenHocTs — 4 %).

B cucreme mropMa pacyeTHOW MPUHUMACTCS BOJIHA OOCCIICYCHHOCTHIO 5 %. YPOBEHBb BOJIBI MpH



pacdyeTHOM pacxoje B HaiieM npuMmepe Ha 0,4 M HUXKE YPOBHS HanOOJIBIIEr0 pacxoja. Y MEeHbIIATCS
COOTBETCTBEHHO CpEIHUE TTyOWHBI M JUIMHBI PA3TOHOB IO 3allaJIHOMY BOJIHOOIMACHOMY HAaIpPaBIICHHUIO
1o 3uavenunit d = 3,05 m u L = 2900 M u Boctouromy— d = 1,90 M u L = 900 m.

PacuetHble ckopocTn BeTpa obecreueHHOCThIO 4 % st 3anajHoro HampasieHust Vg, = 19,5 m/c u
BOCTOUHOTO V4o, ~ 17,6 M/c B34THI 13 Tabuuml I1.5.

OTHOCUTENIbHBIE XapaKTEPUCTHKH pa3rOHA BOJIHBI, TJIyOWHBI BOJBI, COOTBETCTBYIOLIME UM,
npuBeneHsl Ha rpaduke pucyHka | mpunoxenms 1 CHull 2.06.04-82*, oTHOCHTENbHBIE
XapaKTEePHUCTHKN IapaMeTPOB BOJHBI M COOTBETCTBEHHO IIapaMeTPHl BOJHBI MPHUBEICHHI B TalimIle
I1.9, ipu 3ToM hge, = 1,76h.

[TomyyeHHBIE TapaMEeTPhI BOJIH MOT'YT OBITh OTKOPPEKTHPOBAHEI B CBSI3U C TPAaHCPOPMAIIUCH BOITHEI
aHAJIOTUYHO METOJY, H3JI0KEHHOMY TIPH pacdeTe HaKaTa BOJIHBI Ha OTKOC.

Tab6muua I1.9
BomnoomnacHoe gL gd gﬁ gT H’ M T, c hse, , M A, M
HaTpaBJICHUE $ $ ? 7
Baman 74,8 0,08 0,011 1,15 0,43 2,29 0,75 8,2
BocTox 28,5 0,06 0,0078 0,92 0,25 1,65 0,44 4,25

I'. HazHayeHMe KOHCTPYKIUH YKpeNJIeHUusl 0TKOCa

[Momyuyennsie B myHkTax b u B mapameTpsl BOJH CITy)KaT OCHOBO# JIJIs pacyeTa M Ha3HAYCHUS TUIA
Y MOIIIHOCTH 3aIIUTHON KOHCTPYKITHH.

BricoTa HackIu B citydae OIpeesieH s €€ TOJIBKO THAPABINIECKIMHU yCIOBUSIMHU HE JOJDKHA OBITH
MeHee

H= h0,33% + hrunl% +a, (HS)

rae h — royOuHa BOIBI Y OCHOBAaHUSI OTKOCA HACHIIM TMPH YPOBHE HAMOOJBINEr0 MaBOJKA
o6ecneueHHocThIO 0,33 %);

Nyun10 — BBICOTA HAKaTa BOJIHBI HA OTKOC;

a — 3amac 0,25—0,5 M.

[Ipr COOTBETCTBYIOIINX YCIOBUSAX BBICOTY HACHIIK CIEAYEeT MOJHUMATH, YYUTHIBAS HATOH H
noxnop Boasl. B manHOM npumMepe BeicoTa Hackmu H = 1,45+1,51 + 0,5 =3,46 m.

YKpemieHre 0TKOCa 3aJI0KCHUEM 71 = 2 BBITIOJIHSIIOT OT €0 OCHOBAaHHUS 10 OPOBKH HACHIITK Ha BCCH

ero qouae [ =H I-i—m2 =7,74 M KOHCTPYKIIUSMH, PACCUNTAHHBIMUA Ha BBICOTY BOJIHBI C 3amaJHOMN
croponsl h = 0,75 M u BocTounoii h = 0,44 m. TTokpbITHE, BBIIOJIHEHHOE 110 3THM MTApaMeTPpaM BOJIH,
Ha3bIBAETCS OCHOBHBIM.

B ciyyae OonmbmiMx rIyOMH y OTKOCa M BOJHOBBIX BO3JCHCTBHM, KOrJa BBICOTA HAKata Npnio
BO3pacTaer, B COOTBeTcTBHMH ¢ ykaszaHmsimMu BCH 206-87 memecooOpa3sHO MOIIHOCTE W THI
KOHCTpYKuuil quddepeHunpoBars mo JUIMHE 0TKOCA, Ha3HAa4Yas B 30HE Pa3pylICHHs BOJHBI OCHOBHOE
KpeIuIeHHe, a BhILIE 110 OTKOCY B 30HE Hakara KperuleHHe obyierdeHHoe. BepxHsis rpaHuna OCHOBHOT'O
KpEMICHHs IPU ATOM NPHHUMAETCS HA OTMETKE

Voen = Vo,33% 10,68 hrunio, (I1.9)

rne V — oTMeTKa ypoBHS BOJbI Ha NMHKe HanOoJblIero maBoxaka obecnedenHocTeio 0,33 % (c
Y4ETOM HaroHa M mofmnopa). O0JIerdeHHOe KpEeIICHNE PacCUMTBHIBACTCS Ha CKOPOCTH MOTOKA B 30HE
Hakara, 00pa30BaBILIETOCs MMOCJe pa3pylueHus BoJIHbL. CKOPOCTh MOXKET OBITh Onpe/iesieHa GopMyoi

VZO,S ghsoo y (HlO)

r1e sy, - BBICOTA pacueTHOMH BOJIHBI B 30HE Pa3pyIICHHUS;

Tun ¥ MOUTHOCTh KPEIUICHUH OMPEACISIOT M0 MaTepuaiaM TUIOBBIX MPOCKTOB, MPUBEIACHHBIX B
Annbomax [16, 22].

B manHOM mpuMepe 3amuTa 0TKOCAa HACHIITH OCHOBHBIM KPEIUICHHEM C 3alaJHOTO BOJIHOOIIACHOTO
HanpasiaeHus npu hsy, = 0,75 M MoxeT ObITh BBINOJIHEHA KaMeHHOH Habpockoil ¢ dg = 0,25 M n
tonuumHoi t = 3 dg; = 0,75 M (sucter 10—13, Ans6om [16]), 6eronHbiMu mmtamu 1x1x0,16 M (Jct
14, Ans0om [16]), kere300eTOHHBIMU TUTUTAMHU C OTKPHITHIME IBaMu 2,5x3,0x0,15 m (ymact 16—19,
Anrbom [16]), xenezobeToHHBIMU TuUTaMH 2,5%3,0x0,10 M, OMOHONMYEHHBIMH 110 KOHTYPY (JTHCTHI
20—38, Ans00Mm [16]) 1 MOHOJIMTHBIMH JKEJI€300€ TOHHBIMHK TUTUTAMH TOIIIHHOM 0,15 M.

C BOCTOYHOTO BOJIHOOMIACHOTO HAMpaBIeHHs pH Nsy, = 0,44 M KpersieHre MOXET ObITh BBIMOIHEHO
KaMeHHOH Habpockoii ¢ dgy, = 0,14 M TommuHo# t = 0,42 M 1 6eToHHBIMH MHTamMu 1x1x0,16 M.

B ToM ciydae, xorma 3Ha4YCHHS PACUETHOW BBICOTHI BOJHBI Ha MPOEKTUPYEMOM OOBEKTE HHKE



HOPMaTHBHOW THIIOBOTO ITPOEKTa OOPATHBIN NeCYaHO-TPaBUHHBIA QUIBTP U IEOCHOYHYIO MOJITOTOBKY
MOJI TOKPBITUEM BO3MOXHO 3aMEHSTh T'€OTEKCTHIIEM B COOTBETCTBUHU ¢ yKkazanusmu BCH 205-87, TY
11114591 [19] u Pexomennamusamu [23].

MNPUJIOKEHUE P

YCTOMYUBOCTH 3EMJISTHOI'O IMTOJIOTHA HA YYACTKAX CKJIOHOBBIX
IMPOLNECCOB B JIECCOBUIHBIX TPYHTAX

Paznnunble (hopMBbI HApYIIEHHST YyCTOWYNBOCTH CKIIOHOB CIIEAYET pacCMaTpUBaTh B KayecTBe GopM
HapyLIEHUsT YCTOHYMBOCTH 3€MJISTHOTO MOJOTHA, PACIHOJNIOKEHHOIO Ha CKJIOHAaX. B JieccoBHIHBIX
rpyHTax HanOoJee pacpoCTpaHeHb! CIeAyIomue (JOPMbI HApyIIEHUsS] yCTOWINBOCTH CKIOHOB.

IloBepXHOCTHBIC OIUIBIBUHBI — OIOJ3aHUE ITOYBEHHO-PACTUTENBHOIO CJIOS IO IOAMNOYBE
BCJIC/ICTBHE HACHIIICHUS TPyHTa BIAroil atMoc(epHBIX OCaIKOB CO CKIOHOB KpyTH3HOW 25—30°.
I'myOuna 3axBaTa mopos cMmemienus He 6oree 2,0 M. PacipocTpaHeHBI TOBCEMECTHO.

CnapIBbI — Ha CKJIOHaX KpyTusHoil 25—30°. I'myOmHa 3axBara Mmopoja CMelieHHeM 5—6 M.
O0beM cMmecTuBIIHXCsA Macc — 10 100 ThIC. Mo,
OmnoJ3HK-00BaJIbI — Ha ckioHax Kpyde 30°. I'mybuna 3axBara mopox cmeuienueM 1o 20,0 m.

[IporcxoasT BO BlIaKHBIE CE30HBI TOJI.

OnoJI3HU-MOTOKU — Ha CKJIOHAX KPYTH3HOHN 15— 45°, T.e. MpaKTUYeCKH He 3aBUCST OT KPYTHU3HEI
CKIIOHOB. MMeroT pycioBoit xapaktep ¢ mupuHOd pycna o 500 M mpu gmuHe 1—2 kM. OueHb
OTIACHBI, TaK KaK CXOJSIT BHE3AITHO U MOTYT (hOPMHPOBATh CEJIEBBIE IOTOKH.

CryneHuyaTble ONOJI3HM — Ha CKJIOHAaX KpyTH3HOH 15—45°. I'myObuHa 3axBaTta mopoja cMeImeHneM
no 80 M. IlpakTHyeckn He 3aBHUCAT OT KPYTH3HBI CKJIOHOB. Te€lO OMON3HS COCTOUT M3 OOJNBIINX
6510K0B, 00pa3yOUINX HA MPOAOJILHOM ITPpOoQHIIe pycia XapaKTepHbIE CTYIICHH.

[IleGeHuCTO-TIMHUCTHIE OTOKU — Ha ckiIoHaxX kKpyde 30°. [IporcxoasaT BCiencTBre N3MEHEHHH
peKrMa rpyHTOBBIX BOJL.

KoHTakTHBIE OMOJI3HM — TIEpEMEICHNE TOJIIH TTOPOJ 10 KOHTAKTY C IUIACTUYHON IOpPOJIOH Ha
ckJoHax KpyTu3HoW 18—40°. 'myOmHa 3axBaTa TOpOZ CMEIIEHHEM — JAECATKH MeTpoB. Cxomsr
MEJUIEHHO, PEJIKO — KaTacTpO(pUIECKH.

[TpuHATO CYMTATh, YTO BCE CKIIOHOBBIE IIPOLIECCHl BBI3BIBAIOTCS AHOMAIBHO OOWIBHBIMH B
HEKOTOPbIE T'OABI aTMOC(EPHBIMU OCA/IKaMH, KOTAAa TPYHTHI CKIOHOB MEPEYBIAXKHSIOTCS, TEPSIOT
MIPOYHOCTD ¥ OTIOJI3AI0T CO CKJIOHOB B TOW WJIM MHOH (opme.

C teuenuem BPEMEHU CKJIOHBI IMOCTCIICHHO YBCIMYMUBAIOT KPYTU3HY, & TOA3EMHBIC BOAHBIC ITIOTOKU
B MX TeJe MEHSIOT MapUIPyThl CBOETO CJIEJOBAaHHS M I'MIPOJIOTMYECKHE PEXUMBIL. Mner moctosHHas
MIOZITOTOBKA Oy TyIIMX OTIOJI3HEH.

To wnm WHOE KOJMYECTBO AaTMOC(EPHBIX OCAJKOB CIIy’KUT HPOSBUTEIEM  OIOJ3HEH,
TMOJATOTOBJICHHBIX PAHCC IMTPUPOAHBIMU ITPOLIECCAMU.

[epeuncnenHble BUIBI HAPYIIEHHH YCTOHYMBOCTH CKJIOHOB MOXKHO CIPYIIIMPOBATh MO CTENICHN UX
OTIACHOCTH ISl 5KEJIE3HOA0POKHOTO 3EMIISTHOTO TIOJIOTHA U 110 UX IPE/ICKa3yeMOCTH.

IepBas rpynma. [ToBepXHOCTHBIC OIUIBIBUHBI, OMOJ3HU-00BAJIBI, IIEOCHUCTO-TIIMHUCTHIC TOTOKH.
Bce oHM IPOHMCXOASAT BCIEACTBHE IMOJITOTOBKH MPOLIECCAMH ITIOJHSTHS PETHOHOB. [10BEpXHOCTHBIC
OTUIBIBUHBI OOJIBIION OMACHOCTH IS IIEJIOCTHOCTH 3EMIITHOTO MIOJIOTHA HE MPEZCTABIISIOT, UX 00BEMBI
HEJIOCTaTOYHBI JJISI TOTO, 4YTOOBI BBI3BATh CEpPhE3HBIE paspymeHus. OMOI3HU-00BaNBl MOXKHO
npeaABUACT U 3apaHEC JIMKBUAMPOBATH BO3MOXHOCTH HUX TMIPOABICHUA NTYTEM YCTpPaHCHUA
HaBHCAIOIIMX KO3BIPHKOB, YIOJIOKEHHS KPYTBHIX OOPBIBUCTBIX YYacTKOB Ha CKJIOHAaX, YCTpOWCTBa
TOJTIOPHBIX CTEHOK. Ilperncka3anue MOSBICHMS IEOCHUCTO-TIIMHUCTHIX MOTOKOB BO3MOXHO IIPH
pe3ynbTaTaM €XeroJHoi a3poOTOCHEMKHN OMACHBIX CKIOHOB B MH(PAKPACHBIX Jy4ax. Takas cheMKa
JaeT BO3MOXHOCTb CJIEANUTH 32 HAKOIJIGHHEM IIOJ[36MHBIX BOJ Ha Y4acTKax, TJi€ €CTh MaTepHaNbl AT
dhopMupoBaHus Telia MEeOCHUCTO-TIMHUCTOTO TTOTOKA.,

83 % Bcex Oros3HeH MPOUCXOIUT Ha CKIIOHAX TEHEBOM 3KCHO3UINH, 64 % Ha CKIIOHAaX C BBIITYKJIO-
BOTHYTBHIM U BBINYKJIBIM IPOJOJIBHBIM mpoduiem; 56 % — Ha CKIOHaX, BOTHYTHIX B IIIaHE.
CrenoBaTenbHO, HAMIYYIIMN CIIOCOO M30€KaTh MOABICHUS OMOI3HEH 3TOH IPyIIbl U PaCXOJOB Ha UX
MPOTHO3, MPEeayNpeXJCHUEe U JIMKBUAALMS TMOCIEACTBUHA CXOJla — BECTH TpacCUpOBaHHE Oyaymien
JKEJIE3HOM JOpPOTH IO BO3MOXKHOCTH H30eras pacIoJIOKEHHSI €€ 3eMIITHOTO ITO0JIOTHA Ha CKIJIOHAX
KpyTusHO# 25—30°, cTapasch AepiKaThCs Ha PACCTOSHUM HE MeHee 4 KM OT MECTHBIX pPazjIOMOB
36MHOW KOpBI IIO CKJIOHAM HO’)KHOHM, FOTO-BOCTOYHOM M FOT0O-3allaflHOM 3KCHO3ULMHU C BOTHYTHIM
IMPOJAOJIbHBIM U BBINNYKJIBIM B IJIAHC HpO(i)l/IJ'IeM.

Bropas rpynma. PycioBble ONON3HM, NMPAKTUYECKH HE3aBUCHMBIE OT KPYTH3HBI CKJIOHOB —



OIIOJIBHU-TIOTOKH, CTYIICHYATBIC OIOJI3HU. PyCJ'IOB])Ie OIIOJI3HHU, MMPOUCXOAAIINE B UHTEPBAJIC KPYTU3HBI
CKIOHOB OT 25 1m0 35° — cmnibiBel. He3aBUCHMMOCTE OT KPYTU3HBI CKJIOHOB U IPOCTPaHCTBEHHBII
XapakTep NEpBBIX JABYX THIOB HE Jaf0T BO3MOXHOCTH IPOTHO3MPOBATH IIOCIEIHNE HBIHE
JNEHCTBYIOIIMMU METOJaMU pacdeTa YCTOWYHMBOCTH CKJIOHOB. BrepBble MeTox HX pacdera ObLI
npeyiokeH B padote [38].

[TockonbKy (opMHpOBaHHE Tena OIOJ3HEH pPYCIOBOIO THIIA CBS3aHO C HAJIMYMEM B TPyHTax
CKJIOHOB ITPOCAJOYHBIX TOPU30HTOB, TTOJIHBII PacyeT-MPOTHO3 PACIagaeTCs Ha STAIBI:

1-it — obcnenoBaHue CKIOHA C IENBI0 OOHAPYKEHUS B HHTEpBajie TIyOonH 8—20 M MpocaJovHbIX
TOPHU30HTOB U OTpeieieHue B Taboparopuu Kod3dduitnenta K, XapaKTepU3yIOIIEro CHIKCHUE MOTYJIS
o01eit neopmManuy rpyHTOB YKa3aHHBIX TOPU30HTOB IIPH 3aMauMBaHUH.

Ecim K < 0,80, ciemyeT BBINONHHUTH PacdeT Ha BO3MOXKHOCTH C(OPMHPOBAHHUS Tela PYCIIOBBIX
OITIOJI3HEH;

2-i1 — pacyeTr BeOyT IO CEYEHHUIO PYCIa, MONEPEeYHOMY K HAIpaBIICHHUIO JBW)KEHHS TPYHTOBBIX
Macc Tena Oymymiero omoyi3HsA. [myOmHY pycia mociegHero CYMTAIOT PaBHOW TIyOWHeE 3alleraHus
MPOCaZ0YHOr0 TOpHU30HTA. PacueTHyI0 IIMPUHY Ha3HAa4YaloT 1Mo KpuBbIM pucyHka P.1. ITockombky
HauOosee OMacCHBIMU SBIISIOTCS OMNOJ3HU-TIOTOKH, PEKOMEHIYETCs B IIEPBYIO Ouepe/b BBIIOIHUTH
pacdeTr Ha BO3MOYKHOCTB X TTOSIBJICHUS;
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WupuHa pycna, M
1 —ny1st CTyNEHYATHIX OTON3HEH; 2—JIJTs OMOJI3HEH-TIOTOKOB
Pucynok P.1 — Koppernsius: Mex 1y TITyOUHOW 3aXBaTa MOPOJ CMEIICHUEM U IIUPUHON OTIOJI3HS
PYCJIOBOTO THIIA

3-i1 — [pu NOJOXXUTENBFHOM pe3yJbTaTe pacdeTa IepexXoliAT K ONPeNelIeHHI0 BO3MOXKHOCTEH
YBIIQXKHEHHUS MPOCAIOYHOTO MOPH30HTA IPYHTA JUIsl OYAYIIEro OMOJ3HSA. DTOT 3TAll MOXKET JJIMTHCS
JECATHICTUSIMA, MO0 TPU OTCYTCTBUM HMCTOYHMKA YBIAKHEHHs IIPOCAJIOYHOTO TOPH30HTA TEIIO
OTION3HS HE CPOPMHUPYETCSL.

BO3MOXHOCTh YBI@XHEHHS IPOTHOZUPYIOT IO MaTepuagaM adpoOoTOCHEMKH CKJIOHOB B
nH(}paKpacHbIX JIy4ax WIM IMyTeM pa3MelleHHs B IPOCaJ0YHOM TOPH30HTE HAJEKHO paboTarommnx
JAaTYMKOB BIAXHOCTH. B cimydae oOHapyXeHHs BHYTPH CKIOHa OacceiiHa ITOJ3€MHOW BOJBI C
pa3MepamMu, OJIM3KUMHU K PACUETHOH IMIMpUHE pycia OyayIlero OIoJI3HS U NpH IUIMHE OacceifHa BHH3
TI0 CKJIOHY BUETBEPO NPEBHINIAIOIICH IINPHHY, CIIEAyeT TOTOBUTHCS K CXOMY OIOJI3HS.

MexaHu3Mm 00pa3oBaHHs CIUIBIBOB HE MOXKET OBITh CBEIECH K MeXaHH3My OOpa3oBaHUs IEPBBIX
JIBYX BHJIOB PYCJIOBBIX OIOJI3HEW MOTOMY, YTO Ha IIIyOMHaxX 5—6 M HET 3aKOHOMEPHO NPHYPOUYCHHBIX



K HUM MPOCaJ0YHBIX TOPU30HTOB, @ COOTHOLICHUE MEX/y IIUPUHOM pyciia U TIIyOMHOM 3axBaTa Mopoj
CMEIIEHUEM MEHBIIE YeM y MEePBBIX IABYX BHJIOB PYCIOBBHIX ONoJI3HEH. Heb3st 00BbSICHUTH CIUIBIBBI U
CE30HHBIMU KOJIEOaHUSIMU BIQ)KHOCTH TPYHTOB 32 CUET aTMOC(EPHBIX 0CAAKOB, TAK KaK Ha OTMETKax
JIHa UX pycCla yKa3aHHbIe KOoJIeOaHusI OTCYTCTBYIOT.

B 10 e Bpems Bu3yadbHOE OOCIEZOBAaHHE COIISAIINX CIUIBIBOB IIO3BOJISIET C TIOJIHOM
JIOCTOBEPHOCTBIO YTBEPKAATh, UTO B MOJAOIIBE CTCHKH CPBIBA BCEIJa €CTh UCTOUHUK yBIaxkHeHUs. Ero
TIOSIBJICHHE Ha PaHee yCTOHYMBOM CKIIOHE MOYKHO OOBSICHUTH TOJIBKO N3MEHEHHEM MapIIpyTOB BOJHBIX
MOTOKOB BCIEICTBHE MOCTOSIHHO HAYIIETO NPOoIiecca MOAHATHS.

I'pyHTBI AHA pyclla CIUIBIBA JOJDKHBI OBITh CHJIBHO HAaOYXalOIIMMH, TOJIBKO TOTJa COOTHOIIECHHE
MEX1y HMIMPUHON pycila U TNIyOMHOW 3axBara IOpOJ CMEIIEHHEeM OyIeT MEHbIIe, YeM Y OIIOJI3HEH-
MOTOKOB.

HawnGomnplree KOMUIECTBO PYCIOBBIX OIMOI3HEH NMPOUCXOIMT B INIMHUCTBIX MOPOJAX, COIAEPIKAIINX
THIIC, @ 9TO M €CTh CWIBbHO Halyxaromue rpyHThl. TakuMm o0Opa3oM, HauOojiee BepoOsATHas NpPUYUHA

BO3HHMKHOBEHHS CIUIBIBOB — 3TO YBJIQKHEHHE 3aruWICOBAHHBIX IIOpPOJ JHA pycia Oy XKIarouiuM
BOJIHBIM ITOTOKOM BHYTpPH CKJIOHA.
Merop pacueTa CIJIBIBOB Ha CETONHSIIHWN J€Hb OTCYTCTBYET. IIpOrHO3 BO3HHKHOBEHHS — IIO

MarepuaiaMm a’po(OoTOChEMKU CKJIOHa B WH(paKpacHBIX JydaX M JaHHBIM O TPYHTax CKJIOHa Ha
riryouHax 5— 6 M.

Pexomennanuy o TpacCUPOBAHUIO aHATIOTMYHBI TAKOBBIM IS IIEPBOM I'PYMIIEI OMOJI3HEN.

Tperbs rpynna. KoHtakTHbIe omon3Hu. XapakTep UX MOSIBICHUS U CX0/a, TITyOruHa 3aXBaTa Opo.
CMEILEHHEM MO3BOJISIOT MPEANOI0KUTh, YTO OHU BO3HUKAIOT B PE3yJIbTaTe MOCTEIIEHHOTO YBETUUEHUS
KPYTHU3HBI CKJIOHOB B COYETAHUH C CE30HHOW aKTUBHOCTBIO MEXKIUIACTOBBIX BOJ,.

Nx mnporHo3z Bo3moxeH werogoM H.H. MacioBa Ha CKONbXEHUE 110 IOBEPXHOCTH,
NPEe/IONPEeNICHHON T'eO0JIOTHYECKHM CTpOeHHEeM ckioHa. OnHako 3afada OOHapyKeHHs TakKou
TIOBEPXHOCTH CKOJILKEHHSI 3aTPYAHSETCS TEM, YTO 0Opa3lbl IPyHTa C Pa3iIM4HbIX MIyOMH 1o 2—3
CTBOpaM Ha KaXJIOM CKJIOHE HeoOXoanmMo oTOmpaTh He MeHee 4 pa3 B romy B teueHue 20 JerT,
MIPEIIIECTBYIONINX Hadary paboT M0 OCBOCHHIO CKIIOHOB. KpoMe Toro, KaXKIplif Ce30HHBIA 0TOOp MPod
CONPSKEH C PBIThEM TIyOOKHX IIyp(hOB OJHOPA30BOrO HCIOIB30BaHUS MM OYpPEeHUs KaKAbld pa3
HOBBIX CKB2)KHH C TIEPHOINYECKIMH ITEPEroHaMy OYpOBOM TEXHUKH BHU3 U BBEPX IO CKIIOHY.

CrouMocTh pabOT OYEHb BBICOKAs, pe3yJbTAaThl HE TapaHTHPOBaHbI M, CIENOBATEIbHO,
HEOIPEIECIICHHBI.

[ToaTOMY NPOTHO3 OMON3HEN 3TOM IPYIIIBI MOKET UMETh JIMILb TMIIOTETUYECKUN XapaKTep.

B OCHOBHOM € MOXHO pacCUUTHIBaTh TOJBKO HA PACTSIHYTOCTb UX CXOJla BO BPEMEHH, UMes B
BUAY BO3MOXHOCTb 32 3TOT TEPHUOJ BBHIIOIHUTh IPOTHBOOMNONI3HEBBIE WM CIacaTeIbHBIE
MeponpusATHs. PekoMeHganmum no TpaccCupoBaHUIO — KAk IS OMON3HeH 1-if u 2-1 Tpyrm.

Bonpio akTiueckuii mMarepuall MOKa3bIBa€T, YTO HA CYXHX JIECCOBBIX KOCOTOpax THITMYHOM
(¢opmoil HapylIeHHs YCTOHYMBOCTH OTKOCOB BBIEMOK SIBIISIETCS HMX JPO3HOHHOE pa3pylIeHHE OT
aTMOC(EepHBIX 0CAIKOB.

OO0beM pa3pymIeHHH W BO3MOXHOCTh BBIHOCA MPOAYKTOB TIOCIETHHX B OAKCIUIyaTHPyEMOe
MPOCTPAaHCTBO TONEPEYHOr0 Npo(UiIs BHIEMKH TECHO CB3aHO C KPYTH3HOM HAropHBIX OTKOCOB
BBIEMKH M KPYTH3HOH KOCOTOpa, B KOTOpPBIA Bpe3aHa MOCJIEHss. DTa CBsI3b HCIIOJIb30BaHa B paboTe
[38]. B pesynbraTe MoJNEBBIM METOAOM M METOAOM NPEAEIAbHOI PO3UU MOJIyYEHBI MOKAa3aHHBIE HA
pucyHke P.2 KpuBble ONTHMaJbHON KPYTH3HBI OTKOCOB, BBIEMOK, BPE3aEMBIX B CyXHE KOCOTOPBI,
CJIO)KEHHBIE JIECCOBUIHBIMH, a TAK)KE OOBIKHOBEHHBIMH IPYHTAMHU.

Hcnonp30BaTh 3T KPUBBIE MOXKHO 0€3 KaKMX-THOO JOMOJIHUTEIBHBIX pacyeToB. [lisi monepeuHbIx
npoduiell KpyTH3Ha OTKOCOB Ha3HA4eHa IO KPHBBIM 2 M 3, CIeIyeT NMpeayCMOTPETh 3aKIOBETHBIC
MOJKH ST PasMEIICHHs M IOcHenyromell yOOpKHM ¢ HHX IPOAYKTOB €XEroJHOTO 3PO3HOHHOTO
paspyuieHust oTkocoB. Pazmep mosnok—7ma0 3,0 M B 3aBUCHMOCTH OT BBICOTHI HATOPHOTO OTKOCA BBIEMKH
U KPyTH3HBI KOCOTopa.



-
o

\

N\

N

Moxa3arens KPyTHaHel 0TKOCa

o
®

oal L/
v

P
=

0,2

25 50 C75
BuicOTa 0TKOCE, M

1 — xocorops! 1:1,6 1 0TI105ke, 0OBIKHOBEHHBIE TPYHTBI; 2 — KOocoropsl 1:1,5 u oTioxe, JiecCoBbIe
rpyHTbI; 3 — Kocorops! 1:3,0 1 0TI0Xe, 1eCCOBBIE IPYHTEI
Pucynok P.2 — 3aBUCUMOCTb ONTUMAJILHOW KPYTH3HBI OTKOCOB BEIEMOK OT MX BBICOTHI JUISl CyXUX
KOCOTOpOB

PacueTsl ycTOMYHMBOCTH OTKOCOB BBHIEMOK Ha MOKpBIX Kocoropax. [lomuocteio, Ha 100 % u
KPYIJIBIA TOJ] MOKPBIE KOCOTOPHI BCTPEYAIOTCS PEAKO U TPEOYIOT MHANBUIYaTbHOTO MPOEKTUPOBAHUSL.

B03MOKHBEI KOCOTOPBI, YBIaXKHSEMBbIE MOA3EMHBIMH BOJJAMH Ha HEKOTOPOil IIyOMHE OT TIOBEPXHOCTH
KOcoropa, Kak Ioka3aHo Ha pucyHke P.3.

% _‘fr/}
! 1,5
hl A% B j
al & 3,5
; * g
0,75 h,
\Q/ / -Cc Yy
S hy
R T A I [ S 4
nh g\, Pty
C k nt 44 <D3
anﬂpl
Capmp 3 Crpup 2
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Pucynok P.3 — PacuerHas cxema JuIs OIIpeAeeHus] yCTOWYNBOCTH OTKOCA BBIEMKH B MOKPOM
JIECCOBOM KOCOTOpe

Jlo coopyxeHHsi BBIEMKH IIOBEPXHOCTHBIM CJIOH TpyHTa oOecrednBall CyLIECTBOBAHHE IIO
HAarpasJIeHUIO R yep KNBaIOIUX HAPSDKEHUH, paBHBIX

=2 o, (P.1)
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¢@c 1 C; — yrubl BHYTPEHHETO TPEHHUS U CLEIUICHHUS, COOTBETCTBYIOIINE YIPYTrol daze
COIPOTHUBIICHHS TPYHTOB Harpy3kam (cM. [38]).

CrnenoBaTenbHO, IPUPOIHBIE AaBieHUs BAOIb 0 C; —®d3 10 cOOpyKEeHUS BBIEMKHU B IEPUOABI
CE30HHOTO yBIaKHEeHUs HIbke C; —@3 ObIm:

Sup1 = K Yo N1 - I'SiN o Gy = K 76 N - 1SIN 0 O3 = Ky N2 - 1 siN 01

rae K— ko3¢ uIuenT, XapakTepu3y i CHIKEHIE MOAyJIsl 00miel neopMany TpyHTOB IpU
YBEIMYECHUH BIAXXHOCTH MTOCIEIHUX.

3Ha4uT, KaK TOJIBKO OYyIEeT COOpy>Ke€Ha BbIEMKa M yJEP)KUBAIOIIIE HANIPSKEHUS 110 HampasieHuto R
HCYe3HyT, Harpy3ka o C;—®3 Bo3pacTeT Npu YBEIMUYCHUN BIAXHOCTH HIDKE YKa3aHHOM FOPU30HTAIN
BO BpeMs1 OrKaiIero MOKporo ce30Ha TaM Ha4HeTCs pa3pyleHne IPyHTOB.

bnox AI'®3;C; momyYuT UMIyNbC K MOBOPOTY IMPOTHB 4acOBOM cTpenkd BOKpyr Touku O. OgHako
yKa3aHHBIN OJIOK OyZeT OCTaBaThCs B MOKOE JIO TEX IOp, MOKAa CyMMa YAEPKHBAIOLUIMX MOMEHTOB OT
pacTAruBaoOUX HamnpspkeHHM Ha BepTukanu [—O, orT cxumaronmx HampsokeHHd mo O—@; u
HPHUPOJHOTO NPOTUBOJABIEHNUS, HOPMATBEHOTO K C1—®3 OyneT MpeBbIaTh Mypym OT COOCTBEHHOTO
Beca G.

Omopy pactaruBaonmx HanpspkeHnii [ BYO HaunHAIOT CTPOUTH C ONMpeAeieHNsT MaKCUMAaIbHBIX
pacTArMBarOIMX HampsbkeHud o, ~ C; Mo o6pasiam IpyHTa ¢ ITyOMH 5—6 M, Ileé HET CE30HHBIX
KoJIeOaHNH BIAKHOCTH TPYHTOB OT aTMOC(EPHBIX OCa/IKOB.

Ha ygactke I'—B opamnaty smiopsl npuauMarotr paBHon 0,20 C., Tak kKak pacueTsl BEeAyT Ha
HauOonee HEONArompusTHOE BpeMs Trofa — BECHY, KOrja BepxHHE 1,5 M HMET HauOOJIbIIYIO
BII&XXKHOCTh M HAUMEHBIIYIO TPOYHOCTb.

Ha yuactkax B—Y u Y—O c¢ pocraToyHOM ISl NPAaKTUYECKUX LEJAEH TOYHOCTBIO MOXKHO
nposectr npsmele. OpanHatel O—K u JI—®; 1o ynpoIrieHHOMY BapHaHTy pPacueToB MOXKHO IIPUHSTH
paBubiME 0,6 1 0,5 I COOTBETCTBEHHO.

OnpeneneHre pPaBHOAEHCTBYIOIIMX OT pAacTATHBAIOIIMX U CKUMAIOIUX HANpsSOKEHUH, OT
MPUPOHOTO MPOTHUBOJABIICHHUS IS ITOTIEPEYHOTO MPOQUIS BBIEMKH TOJNIHMHOHN 1,0 M BBIMOIHSIOT 1O
TUTOIIA/ISIM SMIOp HANpsDKeHUH. ToYKaMy PHIIOKEHHUSI PABHOJEHCTBYIOIIMX CUUTAIOT LIEHTPHI TSHKECTH
COOTBETCTBYIOLIMX dmtop. Toukol NpuilokKeHUs] paBHOAeiCTBYIONIEH coOcTBeHHOro Beca G cumraroT
LEHTp TsKecTH kKocol Tpanenuu I d;Cy

Bo3MmoxHBI cyyaun, Korja rpaHuia yBiaaxkHeHus jnexxuT Hke C;—I00. B aToMm ciyyae cHavana
BBEITONHSAIOT pacyeT Ha oTpeiB JJI'OKOC; oT MaTeprHCKOTO MaccuBa, a 3aTeM — Ha CKOJBKEHHE I10
OIOC,;. Touka C; B o0mieM ciaydae MOXKET HAaXOJUTHCS KaK BBINIE €€ MOJOXKEHHUs, TIOKa3aHHOTO Ha
pucyHke P.3, Tak u Huxe ero.

Onpeaesienne Ko3(ppuUIUEHTa HANEKHOCTH MO TrpyHTY. Bo Bcex pacyerax ycCTOWYMBOCTHU
MPUXOJIUTCS UMETH JIENO C 00pa3liaMu TPyHTa, 0 KOTOPBIM ONPEACISIOT HEOOX0AUMBIE JUIs PacieToB
€ro TPOYHOCTHBIE XapaKTepUCTUKU. I[lOCKONIBKY TpYHTBHI, KaK MpaBHJIO, HEOJHOPOAHBI, BCerjaa
UMEIOTCS Pa3Iuuusl MEXIY KaKIbIM OTJACIBHBIM HM3MEPEHHEM IMPOYHOCTHOrO IMOKAa3aTels U BCEMU
IpyruMu. BenuduHy 3THX pasauuumidl Uis 7 M3MEPEHHMH MNPUHITOTO OICHUBATh Kod(durmeHToM
BapHaluy V:

: (P.2)

TJIe Xj — Pe3yJbTaT OJHOTO U3MEPEHHUS;

X — cpenHeapupMeTHIecKoe 3HaYCHUE PE3yNbTaTOB 7 H3MEPEHUH.

Yem Oosnbure v, TeM 00bInuil K03 dunueHT 0e30MacHOCTH Mo TPyHTY K clieqyeT BhIOMparh IUis
TOTO, YTOOBI PAa3JENUTh X Ha MOCIEAHUH U MOIYYUTh pacdeTHOE 3HaYeHHE IPOYHOCTHOTO ITOKa3aTels.
Ha pucynke P.4 mpencraBneH rpaduk, mo KOTOPOMY MOXXKHO ONpeneinuTbs K. B 3aBHCHMOCTH OT
3aﬂaHHO[71 HAOACXKHOCTU & A paC’{eTHOi/II BCJIMYMHBL TOr0 HJIW HMHOTO MNPOYHOCTHOI'O ITOKa3aTelid
rpyHToB. [Ipu ucnonb3oBanuu rpaduka pucynka P.4 HeoOXxoanMo MMETh B BUJLY, YTO JIBE OCHOBHBIC
npsMble neficTBytoT mpu 3 < n < 6. Ecom 30 > u > 6, To K. = 1 + vo. [IpsiMele, cOOTBETCTBYIOIINE
MOCJICIHEMY YPAaBHCHHMIO, [TOKa3aHbl Ha pUCyHKe P.4 ToHKuME JTuHUsIMU. Tarke He clieayeT 3a0bIBaTh,
gto K; 108 Qe U 11 C oy OyIyT pasHYHBIMH, TaK KaK Ve H V¢ OyIyT OTAMYAThCA APYT OT ApYyTa.
Ecnu v oxaxercs 6onbiie 0,40—0,45 pe3ynbTaTsl OTAENBHBIX U3MEPEHUIN MPOYHOCTHOTO MOKa3aTemst
clienyeT 3a0pakoBaTh M NEpPeiTH Ha 00pasipbl OOJIBIIEro pasMepa. V JIOJKEH JIeKATh B HHTEPBaJE OT
0,10 mo 0,25.

Pacuersl yCTONYMBOCTH CKJIOHOB C OIOJI3HSAMH PYCIIOBOT'O THIIA MPHUBEACHBI B psne padboT [38—
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Pucynok P.4 — I'paduk nist onpenenenus koddduipenta 6ezonacHocty no rpyuty K,
3aBHCUMOCTH OT K03(hpHIMEeHTa BapHallly V PsJa M3MEPSHUH 1 3aJaHHON HAJISKHOCTH O

MMPUJIOXKEHUE C
INEPEYEHBb HOPMATHUBHBIX TOKYMEHTOB

I'OCT 5180—84 I'pynTsl. MeToabl m1abopaTopHOTO onpefieNieHns GU3NIECKUX XapaKTEPUCTHK.

I'OCT 7394—85 bammact rpaBUHHBIA M TPaBHHHO-TIECUAHBIA IS JKEIE3HOAOPOXKHOTO IIyTH.
TexHuueckue ycnoBusl.

I'OCT 10650—72 Topd. MeTon ornpeneneHust CTENICHN Pa3IoKeHHUS.

I'OCT 11305—83 Topd. MeToas! onpeeneHUs BIary.

I'OCT 11306—83 Topd u mpoayKThl ero nepepadboTku. MeTo bl OnpeAeIeH s 30JIbHOCTH.

I'OCT 12071—84 I'pynTsl. OT6Op, yakoBKa, TpPaHCIIOPTUPOBAHKE U XPaHEHHE 00Pa3IoB.

I'OCT 12248—96 I'pynTsl. MeTonsl 1a00paTOPHOTO OMPENEIICHHST XapaKTEPUCTHUK ITPOYHOCTH U
Te(OpPMHIPYEMOCTH.

Ioct 12536—79  T'pyntel.  Meroapl  J1abOpaTOPHOTO  OMPENEICHHS  3€PHOBOTO
(rpaHyIOMETPUYECKOT0) COCTaBa.

I'OCT 17.4.3.02—85 Oxpana npuposasl. IlouBsl. TpeboBanust K OXpaHe IUIOZOPOIHOTO CIIOS
MOYBHI ITPH MPOU3BOJICTBE 3EMIITHBIX PadoT.

I'OCT 17.5.3.04—83 Oxpana npuposl. 3emin. O6mpe TpeOoBaHusI K PeKyJIbTUBAIMN 3EMEb.

I'OCT 17.5.3.06—85 Oxpana mnpuponsl. 3emin. TpeOOBaHUS K ONPEACICHHUIO HOPM CHSTHS
TUIOJIOPOHOTO CJIOS TIOUBBI P ITPOM3BOACTBE 3EMIISIHBIX Pa0OT.

I'OCT 20522—96 I'pyHTBL. MeTOBI CTaTUCTHYECKOH 00paOOTKU pe3yIbTAaTOB UCIIBITAHUH.

I'OCT 21153.2—84 Tlopoas! TopHBIE. MEeTOBI ONpeneeH s peeia MPOYHOCTH MPHU OJTHOOCHOM
CXKaTHH.

I'OCT 22733—77 I'pyntsl. MeToz 1a00paTOpHOTO OIpeAeIeHUs] MAKCUMAJIbHOM IIOTHOCTH.

I'OCT 23061—90 I'pyHTBI. MeTOIBI pagHON30TOIHEIX U3MEPEHUH TUIOTHOCTH U BIIAYKHOCTH.

I'OCT 23161—78 I'pynThl. MeToa 1a60paTOPHOTO OIIpEIeICHHUs XapaKTEPUCTHK MIPOCATOYHOCTH.

I'OCT 23740—79 I'pyntsl. MeToasl 1a00paTOPHOrO OMPEACICHUS COACPIKAHMS OPTaHHYCCKUX
BEILIECTB.

I'OCT 23741—79 I'pyHTBL. MeTOIBI IOJEBHIX UCTIBITAHUHN HA CPe3 B TOPHBIX BBIPa0OTKAX.

I'OCT 24143—80 I'pynTbl. MeTosbl 1a00paTOPHOTO ONpE/CICHHs XapaKTePUCTHK HaO0yXaHHs U
YCaIKH.



T'OCT 25100—95 I'pynTsl. Kiaccuduxarius.

I'OCT 25260—282 ITopoas! ropHble. MeToJ1 0NE€BOr0 UCIBITAaHHS IEHETPALIMOHHBIM KapOTaXKEM.

T'OCT 25584—90 I'pyHTBI. MeToaBI TA00OPaTOPHOTO OTpeneIeHus Kod(hUIreHTa PUIbTPaIHH.

CHuII 2.01.01 -82 CtpouTenbHas KIMMAaTOJIOTHS U TeodU3HKa.

CHulI 2.01.07-85 Harpy3ku u Bo31eHCTBHS.

CHullI 2.01.14-83 Onpeaenenne pac4eTHBIX THIPOIOTHIECKUX XapaKTEPUCTHK.

CHull 2.01.15-90 WmxeHepHas 3alquTa TEPPUTOPHUH, 30aHHH M COOPYKEHHH OT ONAacCHBIX
TE0JIOTHYECKUX MporneccoB. OCHOBHBIE TIOJIOKEHNUS TPOCKTUPOBAHNS.

CHulI 2.02.01-83 OcHoBaHUs 31aHUH U COOPYKEHUH.

CHulI 2.05.02-85 ABTOMOOMIIBHEIEC JOPOTH.

CHull 2.05.03-84* MocTs! 1 TpyOBI.

CHullI 2.05.07-91 ITpoMbIIIIeHHBIH TPaHCTIOPT.

CHullI 2.06.05-84* T1n0THHBI 3 TPYHTOBBIX MaTEPUATIOB.

CHull 2.06.04-82* Harpy3ku ¥ BO3AEHCTBHS Ha THUAPOTEXHUYECKHE COOPYKECHUS (BOJHOBBIE,
nenoBsie u 01 cynoB).

CHullI 11-7-81 * CTpouTenbCTBO B CEHCMUYECKHUX paifoHax.

CHull 11-01-95 UHcTpykims o mopsjke pa3paOOTKH, COTIACOBaHHs, YTBEPXKISHHUS U COCTaBe
MIPOEKTHOMN TOKYMEHTALUU Ha CTPOUTENBCTBO MPEAIPUATHH, 30aHUN U COOPY>KEHUI.

CHull 11-02-96 NmxeHepHbIe H3BICKAHUS IS CTPOUTENHCTBA. OCHOBHBIE TOTOXKEHHS.

CHull 32-01-95 XKene3usie noporu konen 1520 mm.

CIT 11-101-95 Ilopsmox pa3paOOTKH, COTJIAaCOBAaHHUS, YTBEPXKICHUS KM COCTAaB OOOCHOBaHHIA
UHBECTULUH B CTPOUTENBCTBO NMPEINPUATHI, 3/aHUN U COOPYKEHUIL.

BCH 61-89 W3bickanus, IPOEKTUPOBAHUE U CTPOUTENLCTBO XKEIE3HBIX JOPOr B palOHAX BEYHOU
MEP3TIOTHI.

BCH 200-85 TlpoexkTupoBaHHe W COOPYXKEHHE 3EMIISIHOTO MOJIOTHA JKEIE3HOJOPOKHON JIMHUU
Srenpckas-SAMOypr.

BCH 205-87 HopMmbl Ha IpOEKTUPOBAHHE 3E€MIITHOTO MOJOTHA JKEJE3HBIX AOPOr U3 TIMHUCTBIX
TPYHTOB C IPUMEHEHHEM I'€OTEKCTHIIS.

BCH 206-87 IlapaMeTpbl BETPOBBIX BOJH, BO3ICHCTBYIOIIMX HAa OTKOCHI OEpEro3aliuTHBIX
COOPY>KEHUH.

BCH 203-89 HopMbl B TEXHHYECKUE YCIOBHSA Ha MPOEKTHPOBAHHUE M CTPOUTENIBCTBO KEIE3HBIX
JIOpOT Ha MOJyOCTpoBe SAmMai.

CTH 11-01-95 Xenesubie qoporu koeu 1520 mm.
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COJAEPXAHHUE

1 O6sacTb MpUMEHEHHS

2 HopMaTHBHBIE CCBIIIKU

3 OO011re MOJI0KEHUS

4 T'pyHTHI U 3€MJISTHOTO TIOJIOTHA.

Knaccudukanms rpyHTOB

I'pyHTHI 17151 HachIen

HopMsI yImoTHEHHS TPYHTOB 3€MJISTHOTO TTOJIOTHA

HopmsI B1a)KHOCTH TPYHTOB

EctecTBeHHBIE OCHOBaHUSA

5 OCHOBHBIE KOHCTPYKTHBHBIE MapaMeTpbl 3eMJISTHOTO MOJIOTHA. O4yepTaHusi OCHOBHOM IIOIIAIKU
U IIUPHHA 3€MIITHOTO TIOJIOTHA

OO011re MoNI0KEHUS

3alUTHBIN CIIoH

BricoTa HachImei, TiTyOMHa BEIEMOK M KPYTHU3HA UX OTKOCOB

6 OCHOBHBIE MOJIOKEHUSI TPOSKTUPOBAHUS

7 Hacpimm

OOGI1IKE TONOKEHHS

Haceinu Ha cIpoM 1 MOKPOM OCHOBAaHHUHU

HacpIny U3 TIMHUCTHIX TPYHTOB TOBHIICHHOH BIAXKHOCTH

8 Hacwinu Ha OooTax

OO0I1IKE TONOKEHHS

Haceinu Ha 600T1ax I Tuna

Haceimu na 6omorax 1—II, II u 11l Tumos
9 HaceImmu B yCIIOBHSX TOATOTUICHUIHA
10 Beiemku

BrieMKk# npu OJ1aronpUsSTHRIX WHKEHEPHO-TCOIOTUICCKUX YCIOBHIX

BrIeMKH B TIIMHUCTHIX TPYHTAX IMOBBIIICHHOW BIAXKHOCTH U TIEPEyBIAKHEHHBIX
BrleMKH B CKaJbHBIX TPYHTaX

11 3emisiHOE MOJIOTHO HA yYacTKaX 3aCOJICHHBIX M HA0YXaIOIIUX TPYHTOB, HATMYHSI KAPCTOB
3eMIISIHOE TTOJIOTHO B 3aCOJICHHBIX TPYHTAX

3eMIIsTHOE TIOJIOTHO B HA0YXAFOIIUX TPYHTaX

3eMIIsTHOE TTOJIOTHO B KAPCTOBBIX pailOHAX

12 3emiIssHOE TIOJIOTHO B paliOHAX PAaCIPOCTPAHEHHS TECKOB

13 3emisiHOE MOJIOTHO B paiioHaX UCKYCCTBEHHOTO OPOILICHUS

14 3emiiiHOE MOJOTHO IS JKEJIE3HOIOPOKHBIX Y3JIOB M CTAHIUI

15 OcobeHHOCTH TPOEKTUPOBAHSI 3EMIITHOTO TIOJIOTHA, BO3BOJUMOTO B 3UMHEE BpEeMs
16 Pe3epBbl, KaBaabepbl, 0aHKETHI

Pesepsbl

Kapanbepst

bankeTsl

17 YerpoiicTBa Ui 0TBO/Ia HTOBEPXHOCTHBIX U TPYHTOBBIX BOJ

OO011He MOTOKEHHS

BomooTBoiHbEIC KaHABBI



Haropnsie kanaBbI

KroBeTs! 1 10TKH

BonooTBonHBIE yCTPOICTBA B IIpeenax pa3AelIbHbIX IyHKTOB

YcerpolicTBa A1 0TBOJA TPYHTOBBIX BOJL

[Tornomarormiyie KoJIOAIBI U UCTIApUTENIbHBIE OaCCeHHBI

18 3ammra 1 yKkpeIieHue 3eMJITHOrO IOJI0THA U BOJOOTBOJHBIX COOPYKEHUH

OO01ue MoIoKeHUs

3amuTHBIE KOHCTPYKIUU U MEPOTIPHUSTHS

VYKpenseHne 3eMJITHOTO MTOJIOTHA U BOJOOTBOIHBIX COOPYKESHUH

19 ®unsTpyrouye HaCbIIN

20 3eMIIsIHOE MTOJIOTHO B paiOHAaX pacIpOCTPAHEHHUS BEUHOMEP3IIBIX TPYHTOB

21 3eMIiIsIHOE TTOJIOTHO BHENTHUX (IIOJBE3IHBIX) MyTei

22 DKojoruueckre TpeOoBaHUs MPU MPOSKTHUPOBAHUH 3EeMIISTHOTO ITOJIOTHA

[Mpunoxxenne A Kinaccupuxanusi cKajabHBIX TPYHTOB 110 BEIBETPUBAEMOCTH BO BPEMEHH

[Mpunoxenne b XapakTepucTika IpyHTOB 3aCOJICHHBIX, HA0YXAIOIINX, TPOCAJOYHBIX, Ty YHHHCTHIX

IIpunoxenne B Meroauka onpeneneHus TONIIUHBI 3aIIUTHOTO CIOSA IO YCIOBUIO OIpaHUYEHHS
BEJIMYMHBI MOPO3HOTO IIy4EHHS €ro OCHOBaHMA M oOecmeueHHss HEOOXOIUMON IPOYHOCTH
MOJICTUJIAIOILETO CIIOS

Ipunoxenne I' PekoMeHganuu 1o pacueTy yCTONYMBOCTH 3€MJISIHOTO ITOJIOTHA

[punoxenne /| XapakTepuCTHKH OOTOTHBIX OTIIOKEHHN

[Tpunoxenne E MeToanka onpeneneHus 0caJky HachIe Ha 6ooTax

[Mpunoxxenne XK MeToanka ucnpITaHs HackIei Ha OomoTax

Ipunoxenne 3 OnpeaeneHue pa3Mepa KaMHs IS 3aIIUTH OTKOCA OT Pa3MbIBa TEKYIIUM IOTOKOM

IMpunoxenne Y BennunHa yImupeHHO#H 3auTHOH mpu3Mbl Al ipu 3ammure oTKOCa OT pa3MbIBa C
UCTIONB30BaHUEM HECOPTUPOBAHHON TOPHOU MacChl

[punoxenne K Apmupyroiue Mmatepuanbl

[punoxenne JI XapakTrepucTuka MOITUMEPHBIX TPyO M TpyOO(DUIBETPOB

[Ipunoxxeane M CxemaTudeckas KapTa KINMaTHYECKOTO pPalOHUPOBAHUS TEPPUTOPHMA s
CTPOUTENbCTBA

IMpunoxxenne H Cxemarndeckas Kapra TIIyOWHBI NPOMEpP3aHUs TJIIMHHUCTBIX M CYTJIMHHUCTBIX
TPYHTOB

[Mpunoxenne I1 Pacuer mapaMeTpoB BETPOBBIX BOJH ISl ONPEICICHUS] OTMETKH OPOBKH HACBIMH U
MOIITHOCTH KpEIUIEHUs 0TKOca

IIpunoxenne P VYcToMuMBOCTh 3€MISHOrO MOJIOTHA HA YYacTKaX CKJIOHOBBIX MpPOLECCOB B
JIECCOBUJIHBIX TPYHTAX

[Tpunoxenne C IlepedeHs HOpMaTUBHBIX JOKYMEHTOB

[Mpunoxenne T bubnuorpadus

KntoueBble cnoBa: NMpOEKT, 3eMJISTHOE IOJIOTHO, TPYHTHI, HACHIIM M BBIEMKHM, 3aIlUTHBIN CIO,
JIPEHHUPYIOIINE TPYHTBI, BOJOOTBOJBI, YKpEIUIEHHE, KOHEYHbIE YNPYTHe OCaaKH, (QHUIBTPYIOIIUE
HACBIITH, BEYHOMEP3IBIE TPYHTHI, SKOIOTHUECKHE TPEOOBAHMS.



