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T'OCYJAPCTBEHHBIV KOMUTET POCCUNCKOM ®EJEPAIINA
IO CTPOUTEJIBbHOM, APXUTEKTYPHOM U KUJIUIIHOM ITOJIUTHUKE

(TOCCTPOM POCCHN)

MockBa
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HNPEANC/IOBUE

1 PA3PABOTAH wuncturyrom OAO «IHHHUUC» ¢ yuactuem BHUMXT, OAO
«Mocrumnporpanc», AO «Jlearunporpancy, AO «Cubrunporpancy, KuesrumporpaHnc,
MocKOBCKOTO rOCyJIapCTBEHHOTO YHUBEPCHUTETA nmyTen COOOIIeHNS, PUCH,
[Tpomtpancauunpoekt, TamMNUT

2 BHECEH OAO «[JTHHUHUC»

3 OJIOBPEH Munzemcrpoem Poccun (mucemo Ne 13-498 ot 08.09.98 r.)
4 YTBEPXJIEH 3am. nupextopa OAO « [ {HHUNC» 27.12.96

5 PABPABOTAH BnepBeie

CBO/I ITPABUJI PASPABOTAJIA:

OAO «IJHHUUC»: nokropa texuuueckux Hayk A.A. Lepnaum, [.C. Ilepecenenxos,
KaHAUJaThl TeXHUYecKux Hayk E.A. AHxoenesa, C.I". Kopusk, A.U. Ilecos, @.HU. []enuxos, H. /.
Mepenxos, B.B. ['vreyxuti, JI.H. FOoun, unxenepsl JIL.UA. Kysueyosa, B.I'. Ilepecenenxos, JI.M.
buprokosa, C.U. Cmpsanues, M.I". Kamaesa;

AO «Jlenrunporpanc»: unxenepsl E.4. boiiyos, A.A. [ywkuna;

OAO «Mocrunpotpanc»: unxenepsl C.H. Maxauc, M.I'. [Joikman, HM. ®@omuna, FO.B.
Hcakos;

Kuesrunporpanc: nnxenep /.5. Knuoichux;

BHUWXT MIIC: xauna. Texs. Hayk /1.1, Ilewxos, n-p TexH. Hayk [1.1. [Jei0biuixo;,
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MI'VIIC: n-p texu. Hayk T.1". Akoenesa, n-p TexH. HayK B.B. Bunozpados;
AO «Cubrunporpancy: uax. H.I1. Myposannuwiil,

PUCMU: n-p texs. Hayk B.4. [ puyvix;

[IpomTpancHUMIIPOEKT: uHKEeHepsl B.U. [lonaxoes, H.U. [Iposomopos;
TamUT: a-p Texn. Hayk P.C. 3axupos, xaun. texd. Hayk C.H. CmupHos.
PeuensenTs: umxenepsl [.1. Kypxosa, O.H. Cunvnuyxas.

COJEP)KAHUE

1 OGsnacTh IpUMEHEHUS
2 HopMaTuBHEIE CCBUIKH
3 O01ne oJI0KEHUS
4 T'pyHTBI IS 3€MJISHOIO I10JIOTHA
Knaccudukaims rpyHTOB
I'pVHTEI 11d HackIIEeH
HopMBI VIUIOTHEHHS TPYHTOB 3€MISHOTO [IOJIOTHA
HopMBI BIIaKHOCTH TPYHTOB
EcTtecTBeHHBIE OCHOBAHHUS
5 OcHoBHbBIE KOHCTPYKTUBHBIE MMapaMETPhl 3eMISHOTO moja0THA. OQuepTaHus OCHOBHOM
IUIOIIAIKA Y IIUPHUHA 3€MIISHOT'O II0JIOTHA
OO01111€E TTOJI0KEHUS
3alIUTHEIN CIION
BricoTa HachInel, rinyorHa BRIEMOK 1 KPDYTH3HA UX OTKOCOB
6 OCHOBHBIE ITOJOKEHHUS IPOCSKTUPOBAHHUS
7 Hacwinun
OO01Me MoJI0KEHUS
Hacpiny Ha CBIpOM ¥ MOKPOM OCHOBAHHU
Hacplly 13 NIMHUCTBIX TPYHTOB INOBBIIIEHHONW BIAYKHOCTH
8 Haceinu Ha 00J10Tax
OO01Me MoJ0KEHUS
Hacpinu Ha OogoTax | Thnma

Haceinu ga 6oxorax | - 11, 11 u 11l Tumos
9 Hacelnu B yCIIOBUSIX ITOATOIICHUI
10 BeleMku

BrleMKH 11pH 0JIArOIIPUSTHBIX MHKEHEPHO-TE0JOTHYECKUX YCIOBHUAX
BBIEMKH B IIMHUCTBIX TPYHTAX MOBBIIIEHHON BJIAKHOCTH M IEPEYBIAKHEHHBIX
BuIEMKH B CKaJIbHBIX TPYHTAX
11 3emasHOE IMOJOTHO HA YYACTKaX 3aCOJEHHBLIX M HAOYXAMIIUX TPYHTOB, HAJWYMS
KapCcTOB
3eMIJISHOE ITOJIOTHO B 3aCOJIEHHBIX IPYHTAX
3eMJISHOE MOJIOTHO B HAOYXAOIIUX IPYHTAX
3eMJISHOE MOJIOTHO B KAPCTOBBIX paliOHAX
12 3emMagHO€E TOJOTHO B paliOHAX PACIPOCTPAHEHHS IECKOB
13 3eMagHO€E TOJOTHO B paliOHAX MCKYCCTBEHHOI'O OPOIIIEHUS
14 3emMagHO€E TOJOTHO IS JKEJIE3HOIOPOKHBIX Y3JI0B M CTAHIINMI
15 Oco0eHHOCTH IPOEKTUPOBAHMUS 3EMIITHOIO ITOJOTHA, BO3BOJUMOIO B 3UMHEE BPEMS
16 Pe3epBhl, KaBaJbePhl, OAHKETHI

Pe3zepBbl
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Kapasnbepsbl
bankerst

17 YcrpolicTBa Juid OTBOJIa TOBEPXHOCTHBIX M I'PDYHTOBBIX BOJ
OO01me MoJI0KEHUS
BoaooTBoaHBIC KAHABEI
HaropHbie KaHaBEI
KroBeTHI 1 JIOTKH
BoaooTBoHBIE YCTPOMCTBA B IpeASiiaX pa3IeIbHBIX NYHKTOB
YcerpoHcTBa I OTBOJIA TPYHTOBBIX BOJI
Ilormo1aronme KOJOAbI U HCIIAPUTEILHBIE 0aCCEHHBI
18 3anura 1 yKperieHre 3eMIISTHOTO [TOJ0THA U BOJOOTBOAHBIX COOPYKEHUMA
OO01111€ TT0JI0KEHUS
3aIUTHBIE KOHCTPYKIINA U MEPOIIPUATHS
YKpenjaeHre 36 MJITHOTO HOJ0THA M BOAOOTBOAHBIX COOPYKEHUI
19 OuILETPYIOIINE HACHIIN
20 3eMIIsIHOE ITOJIOTHO B paliOHax PaclIpOCTPaHEHUS BEYHOMEDP3ILIX IPYHTOB
21 3eMIIsIHOE ITOJ0THO BHEMHMX (OABE3AHEIX) MYTEH
22 DKOJIOTHYECKNE TPEOOBAHMUS IIPU IPOEKTUPOBAHNH 3EMIITHOTO II0JIOTHA
IIpunoxenne A. Knaccuduraims CKaJbHBIX TPYHTOB 110 BLIBETPUBAEMOCTH BO BpEMEHU

[29]

IIpunoxenne b. XapakTepUCTHKA TPYHTOB 3aCOJCHHBIX, HAOYXAIONMIMX, MPOCAJOYHBIX,
IIYYUHUCTBIX

IIpnnoxxenne B. MeToanka omnpelieneHNUs] TOJIIMHMHBI 3alIUTHOTO CJIOS 1O YCIOBHIO
OrpaHUYECHUS BEIWYMHBLI MOPO3HOTO IIYYEHUS] €r0  OCHOBAHMSA U 0OeCIeUeHHs
HEO0XO0MMOM MPOYHOCTH ITOJICTUIAIOIICTO CIOS

[Mpunoxenue I'. PekoMeH1alMK 10 pacyeTy YCTOMYMBOCTH 3€MJISTHOTO MOJIOTHA
[punoxxenue JI. XapakTepuUCTUKNA OOJOTHBIX OTIOKCHUH

[Ipunoxxenne E. MeToauka onpeaeaeHUs 0CaJKH HAChIIIer Ha 00J0Tax

IIpunoxxenue JK. MeToaMKa HCIBITAHUS HACKIIIEH Ha 00I0Tax

Ilpunoxxenne 3. OmnpeneneHne pa3Mepa KaMHS JUISL 3allMTBI  OTKOCA OT pa3MbIBa
TEKYIIMM ITOTOKOM

Ipunoxenne M. BennunHa yIupeHHo#N 3amuTHON npusmel Al mpuy 3ammre oTKoca OT
pa3MbIBa C MCIIOJb30BAHUEM HECOPTUPOBAHHOMN TOPHOM MacCChl

IIpunoxenne K. ApMupyromue MaTepraibl

[Ipunoxxenue JI. XapakTepucTHKA HOJUMEPHBIX TPYO U TPpYO0OhHIbTpoB [32]
IIpunoxxenne M. Cxemarudeckas KapTa KIMMAaTHYECKOTO PaOHHUPOBAHUS TEPPUTOPUI
1uis crpourtensersa (CHull 2.01.01-82)

IIpunoxxenne H. CxemaTudeckas KapTa TIIyOMHBI INpPOMEp3aHUs TIMHUCTBIX U
cyrnuHUCThIX rpyHTOB (CHUIT 2.01.01-82)

IIpunoxxenue I1. PacyeT mapaMeTpOB BETPOBBIX BOJH I ONPEACICHHS OTMETKH OPOBKH
HACBIIIHA ¥ MOIITHOCTH KPEMIEHHS 0TKOCa

[Ipunoxxenue P. YcTONYHMBOCTL 3€MIISTHOIO ITOJOTHA HA YYACTKAX CKJIOHOBBIX MPOLIECCOB
B JIECCOBUIHBIX IPYHTAX

IIpunoxenue C. IlepeueHs HOpMATUBHBIX JOKYMEHTOB

[Ipunoxenne T. bubauorpadus

CII 32-104-98
CBOJ ITPABHJI ITO TPOEKTUPOBAHUIO U CTPOUTEJIBCTBY

IMPOEKTUPOBAHUE 3EMJISAHOTI'O ITOJIOTHA KEJIE3HBIX JOPOI' KOJIEH 1520
MM

DESIGN OF EARTHWORK FOR RAIL WAYS WITH 1520 mm TRACK
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Jlama eseoenusn 1999-01-01
1 OBJACTSB IIPUMEHEHMSI

1.1 CBon mpaBun pa3paboTaH st oOecriedeHHsl BBINIOJIHEHUs TpeOoBaHWil CHuM 32-01-95
«Kenesnsie noporu koseu 1520 mm» (Paznen 4. 3eMiisiHOE MOJIOTHO).

JIOKyMEHT TmpeaHa3HaueH JUIsi [PUMEHEHHs IpU IPOEKTUPOBAHUM U CTPOUTEIHCTBE
3€MJISHOTO T[I0JIOTHA HOBBIX JKEJIE3HOJOPOXKHBIX JUHUM kojen 1520 MM, TIJIaBHBIX U
CTAaHLIMOHHBIX IMYyTEH, Y3J0B U CTAHLUMN, a TAK)KE BHEIIHUX (IIOJBE3THBIX) KEJIE3HOJOPOKHBIX
MMyTel MPEINPUATHI U OPraHU3alM IO COrJJACOBAHUIO C OPraHaMU MCIIOJHUTEIBHOW BJIACTH B
00J1aCTH JKEJIe3HOI0OPOKHOTO TPAHCIIOPTA.

1.2 Cpox mpaBuWi pacupoCTPaHSETCSs Ha MPOSKTUPOBAHHWE 3EMIITHOTO  TIOJIOTHA
YKEJIE3HOJOPOKHBIX JIMHUH, TTPEICTABIISIONIETO CO00I KOMILIEKC 3€MJIISIHBIX COOPYXEHUW B BHUJIE
HaCBIHCI\/'I, BBIEMOK, BOJOOTBOI0B, O6€CH€‘~II/IBaIOHII/IX OTBO/J MOBCPXHOCTHBIX W I'PYHTOBBLIX BOJ
OT 3eMJISTHOTO TIOJIOTHA, COOPY>KEHHIM WHKEHEPHOM 3alIUTHI 36MJISTHOTO TOJIOTHA OT MPUPOIHBIX
reou3nUecKnX TMpPoOIEecCOB (C yderoM TpeboBaHWil CHuM 2.01.15-90) ¥ CHEIHAIBHBIX

MEPOTIPUATHI 10 MOBBIIIEHNUIO YCTOWYNBOCTH OCHOBAHUS 3€MJISTHOTO MOJIOTHA.

2 HOPMATUBHBIE CCBIJIKA
[TepedyeHb HOpMATUBHBIX IOKYMEHTOB, HA KOTOPBIE JIaHbI CChIIKM B CBOJIE€ MPaBuUJl, IPUBEACH
B npunoxkenum C.

3 OBIIME ITOJIOKEHU A
3.1 3emisHOE MOJIOTHO CJEAYeT NPOEKTHPOBaThH HAa OCHOBE MAaTEpPHAIOB HHXKEHEPHO-
re0JIe3UYECKUX, MHKEHEPHO-TE€0JIOTUYECKHX, MHXEHEPHO-TUIPOMETEOPOJIOTHUECKHUX,

TUAPOTCOJIOTMYCCKUX W THAPOJIOTHYCCKUX HM3BICKAHHH. HpI/I H606XO,I[I/IMOCTI/I, B CJIOXKHBIX
YCIIOBHAX, CICAYCT BBIIIOJIHATH I'COKPHUOJIOTUIYCCKHUC, I/IH)KCHepHO'CCﬁCMOHOFquCKHC H Apyrue
BHbBI PIBBICKaHHI;'I, a TaK)K€ HATYPHBIC OIIPCACIICHUSA I[e(bOpMaTI/IBHBIX H IMIPOYHOCTHBIX CBOMCTB
I'PYHTOB OCHOBAHMA.

HpI/I IIPOCKTUPOBAHUU HCO6XOI[I/IMO oOecrneynBaTh 3a,I[aHHBII>'I YPOBE€Hb HAACKHOCTH IIO
IIPOYHOCTH, CTaOUIBLHOCTH U YCTOﬁqHBOCTH 3CMJIAIHOI'O IMOJIOTHA TP MUHUMAJIBHBIX 3aTpaTax, a
TAaK)XXC MAaKCUMaJIbHOM COXpPaHCHHU IICHHBIX 3€MCJIb, HAUMCHBIIEM ymep6e HpHpO,Z[HOﬁ cpeac.

H€O6XOI[I/IMI>IC COOPYKCHHUA U YCTpOﬁCTBa HHH(eHepHOﬁ 3allIUThI (CHel"O' 1 IICCKO3alllMTHHBIC,
HpOTI/IBOO6BaJIBHBIC, IMPOTUBOHAJICAHBLIC, IIPOTHUBOJIABUHHLBIC, IIPOTUBOCCICBBLIC, OXpPAaHHBIC
JICCOIIOJIOCBI M I[p) MOT'yT pacroJiaraTbCd Kak B IIOJIOCC OTBOJa JKEJIe3HOM J0poru, TakKk U 3a €€
npeaciaMu B CICHHUAJIBHO BBIACICHHBLIX OXPAaHHBIX 30HAX II0 COIIACOBAHHIO C MCCTHBIMH
OpraHaMu HCIIOJIHUTEILHOM BIACTH U BiaaaciablaMH 3€MCEJIb.

3.2 HpI/I MMPOCKTUPOBAHUHN 3CMIIIHOTO II0JIOTHA HOOJIKHBI OBITh MNPUHATBI KOMIIJICKCHBIC
peuiceHus 1o BBI60py N HAa3HAYCHUIO:

KOHCTPYKLIMHU 3EMJIIHOTO IOJIOTHA B 3aBUCUMOCTH OT KAaTETOPUU KEJIE3HOJAOPOKHOU JIMHUH,
MH)KEHEPHO-TEOJOTUUECKUX U NIPUPOIHBIX YCIOBUU C YUYETOM JEIEHUS TEPPUTOPUM CTPAHBI HA
KIUMaTH4YecKre 30HbI (CHuMMM 2.01.01-82), a TaKkke CIIoco00B MIpOU3BOJICTBA pa60T;
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T'pyHTa JJIid HachIel C yY4€TOM BHJA W COCTOSAHUA TPYHTOB OCHOBAHHA, BbICOTHI
HpOCKTpreMOﬁ HACBITIIM, a TaKKC Pa3BCAAHHBIX 3allaCOB TI'PYHTOB, AAaJIbHOCTU HX BO3KH,
HaJIMYUs MOOJIU30CTH OTXO0A0B MPOMBINIJICHHOTO MPOM3BOACTBA, MPUTIOJHBIX HJIA COOPYKCHUA
3CMJISIHOTO ITIOJIOTHA,

BHJa W KOHCTPYKIHMHU BOIAOOTBOIHBIX YCTpOI\/JICTB COOTBCTCTBCHHO pPACUYCTHBIM pacxodam
IMOBEPXHOCTHOI'O CTOKA U THAPOTCOJIOTMUCCKHUM YCIIOBUSAM;

TUIIa YKPCILJICHUA OTKOCOB 3€EMJISIHOTO IMOJIOTHA U BOAOOTBOAOB C YYETOM MECTHBIX YCHOBHﬁ;

KOMILJIEKCAa YCTPOMCTB M MEPONPHUATUM IO 3alUTE IIyTH OT BPEAHOTO BO3ACHCTBUS
MPUPOIHBIX (PAKTOPOB.

3.3 Ilpum TpoOEKTHPOBAaHHM 3EMIISIHOTO TIIOJIOTHA CJIEAyeT TPUHUMATh HAarpy3Ky OT
MOJBMKHOTO COCTaBa M BEPXHETO CTPOCHUS TYTH C YYE€TOM TNEPCHEKTUBHBIX YCIOBUH
JKCIUTyaTalluu 10pord. B HEOOXOMUMBIX CiydasiX CleayeT MPOBEPATh YCTOWYUBOCTH OTKOCOB,
MPOYHOCTh OCHOBHOW TUIOMIAJKA W OCHOBAaHMS HACHITIEH, WX JAePOPMATUBHOCTH B YaCTH
HETIPEBBIIIIEHUST JOMYCTUMBIX 3Ha4YeHHH nedopmainuii paBHOMEPHOTO MOPO3HOTO ITYYCHHS H
00paTUMBIX (YIIPYTHX) U OCTATOYHBIX 0CAIOK OCHOBAHU HACKITIEH.

3.4 JIns obecrieueHHs HaJIS)KHOCTH KOHCTPYKIIMN 3€MIISTHOTO TIOJIOTHA M pacIIupeHus chepbl
MIPUMEHEHHSI MECTHBIX TPYHTOB CIIEAYET MpPeayCMaTpPUBATh:

YIUIOTHEHUE O HOPMUPYEMOW IUIOTHOCTU TPYHTA B HACHIMAX, B HEOOXOJAUMBIX CIIydasX MO
OCHOBHOM IIIOIIAJKON B BBIEMKAX U Ha HYJIEBBIX MECTaX;

YCTPOMCTBO 3aIIUTHOTO CJIOSI U3 APEHUPYIOIIMX TPYHTOB 01 0a/NIACTHON MTPU3MOM;

MIPUMEHEHHE TeOTEKCTUIIbHBIX MaTepHaoB (Ha OCHOBHOM IJIOLIAAKE MO/ 3AIIUTHBIM CJIOEM,
B KOHCTPYKIUSAX YKPEIUIEHHS OTKOCOB, a TAK)KE Ha CJIa0bIX OCHOBAHUSIX);

WCIOJb30BAHNE TETUIOM30JSIIIMOHHBIX MAaTepUANIOB Uil MPEIOTBPAIICHUS  MOPO3HBIX
nedopmaruii (IEHOIUIACTHI, MIJIaKu, TOpd);

HaaACKHOC obecreyeHue OTBOJia MOBEPXHOCTHBIX U MOA3E€MHBIX BOJ OT 3€MJIAHOI'O IIOJIOTHA (B
TOM YHUCJIE€ C IPUMCHCHHUEM z[peHameﬁ MCEJIKOT'O 3aJ102K€HUSI, BOJOOTBOJHBIX J'IOTKOB);

IIPUMCHCHUC MHIXCHCPHBIX CII0co00B 3allIUTBI OTKOCOB HachbITeH (HJ'ISDKHBIG OTKOCHI, O6C€B,
’Kele300eTOHHEIE YKPCIUICHUA, XUMHUYCCKOC 3aKPCIUJICHUC IMOBEPXHOCTHOI'O CJIOA Fp}/'HTa) nu
CKaJIbHBIX BBICMOK (HHGBMOHa6pBIBF 6eTOHa, OJCBAIOIIUEC CTCHBI, AHKCPHBIC KPCIIJICHUS U ,Z[p.);

O6CLIHKy OTKOCOB HacChIIleH U BHIEMOK prrIHOO6J'IOMOLIHI>IM " CKAJIbHBIM I'PYHTOM.

3.5B cBsBu ¢ COBpPCMCHHBIMU Tpe6OBaHI/I$IMI/I I10 YBCIIMUCHUTIO CKOpOCTeﬁ JABWKCHUS ITIOC310B
U YBCIMYCHUIO HArpy30K Ha OCH MNMOABUXHOTO COCTaBa HeO6XO,[[I/IMO HC TOJIbKO YYUTBIBATH
,[[e(l)OpMaI_[I/IOHHBIe IoKa3aTcin KOHCTPYKHI/Iﬁ 3EMJIIHOT'O TTOJIOTHA, HO U ITPOU3BOAUTH IIPOBECPKU
IMPOYHOCTU OCHOBAHUSA TIOJ 0allTacCTHBIM CJIOEM Ha BI/I6p0yCTOI\/’I‘-II/IBOCTB pu MpPpUHHUMACMBIX
CKOPOCTAX ABUIKCHUS IMOC310B.
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4 I'PYHTBI JIA 3BEMJIAHOT'O ITOJIOTHA
Kuaacenpuxkanus rpyHToB

4.1 I'pyHThl B cooTBeTcTBUM C [OCT 25100 mojpasaenstorcs Ha 4 Kiacca: CKajbHbIE,
AUCTICPCHBIC, MEP3JIbIC U TCXHOT'CHHBIC.

4.2 TIpuMEHHTEIBHO K YCJIOBHSIM IMPOEKTUPOBAHUS 3EMJISTHOTO TIOJIOTHA CKAJIbHBIE TPYHTHI
MOAPA3JECNIAIOTCS Ha 3aJerarollue B €CTECTBEHHBIX YCIOBHSIX B BUAE MAacCUBOB (B BbIEMKax) U
pa3apoOIeHHbIe, TOTyYeHHBIE TIOCPEICTBOM pa3pyIIEHUs] CKATbHBIX MACCHBOB (Ul HACHITICH).

CkanpHble TPYHTBl XapaKTEPU3YIOTCS IOKa3aTeasIMU IPOYHOCTH UM BBIBETPUBAEMOCTH BO
BpEMCHHU, B MaCCUBAX, KpOMEC€ TOIo, - HAJIWUYUCM TPCIIHUH, UX COCTOSHHEM, OpHGHTaHHeﬁ B
MIPOCTPAHCTBE, OJIOUHOCTHIO U JIp.

[Io crenmeHn yCcTOMYMBOCTH K BBIBETPMBAHUIO BO BPEMEHM I10J BO3JECHCTBHEM NPUPOIHBIX
(akTOPOB CKaJIbHBIE TPYHTHI OIPA3/EIAIOTCA Ha CIa00BBIBETPUBAIOIINECS, BHIBETPUBAIOIINECS
Y JISTKOBBIBETPHUBAIOIIHECS (Npunoskerue A).

CriocoOHOCTh K BBIBETPHUBAHUIO OTPEAEISETCS JIUTOJIOTUYECKUM COCTaBOM, JJAOOPaTOPHBIMU
UCOBITAHUAMU O0pa3loB NpHU MHOTOKPAaTHOM YBIIXXHEHHHM - BBICYLIIMBAHWUU, a B CEBEPHOMU
KJIIMMATUYECKOM 30HE - JOMOJHUTENBHO 3aMOPAKMBAHUEM - OTTAaUBAHHEM, C Y4YETOM
pe3yNnbTaTOB HAOMIONEHUN 3a MPUPOIHBIMU OOHAKEHHSIMH U TPYHTOBBIMU COOPY)KEHUSIMH B
AQHAJIOTUYHBIX YCIOBUSX.

4.3 Ilo BOJONPOHUIIAEMOCTH TPYHTHI, HCIONb3yEMbIE IS COOPYXEHHUS HAacChIIEeH,
pa3aenaoTcs Ha APEHUPYIOUINe U HEAPEHUPYIOIIHE.

K npenupyronum cienyer OTHOCUTh TPYHTHI, UMEIOIINE P MAKCUMAaJIbHOM TNIOTHOCTH MPHU
CTaHIAPTHOM YIUIOTHEHHH 1O [OCT 22733 kodddumueHT duabTpanuu He meHee 0,5 M/cyT u
coaepxanue meHee 10 % ygactun mo macce pazmepom menee 0,1 mm.

OneHka BOJOTPOHHUIIAEMOCTH T'PYHTOB BO3MOKHA IO TOKa3aTeNIM T'PaHyJIOMETPUUYECKOrO
cocraBa. K npenupyromum rpynram (Ky > 0,5 M/CyT) OTHOCATCS KPYITHOOOJIOMOYHBIE TPYHTBI C
MECYAHbIM 3aIOJHUTENIEM, IE€CKH TpaBEIUCTbIe, KpYIHbIE, CpelHed KPYMHOCTH, €CIH B
MIEPEUYMCIIEHHBIX TPYHTaX cojep:kaHue yactul pasmepoM meHee 0,1 mm He npebimaet 10 % no
Mmacce. Ilpu OonbiieM coaepkaHuM B HUX 4YacTul, pazmepoM menee 0,1 MM ompeneneHue
ko3 duimenta GuUIbTpaUU ABISETCA 00513aTCIBLHBIM.

[Ipy TEXHHKO-3KOHOMHUYECKOM OOOCHOBAHHMU C pa3pelieHHs] 3aKa3yuka JOIMYyCKaeTCs
MIPUMEHEHHE B Ka4eCTBE JPEHUPYIOIIETO IPYHTA MECKOB MEIKHX M IMbUIEBATHIX, COJCPKAIIUX
6onee 10 % yactun pazmepom menee 0,1 MM, eciu kosddunmeHT ¢punbTpanuu ux ve meuee 0,5
M/CYT.

Jlisi KpynmHOOOJIOMOYHBIX TPYHTOB C NECYAaHBIM 3aIlOJIHUTENEM KO3((GUIMEHT (UIbTpalluu
yCTaHaBIIMBAETCS HA OCHOBAHUU MCIIBITAHUS 3aIlOJIHUTENS.

4.4 VY4uteiBas CIIO)KHbIE W M3MEHSAIOLIUECS BO BPEMEHHM YCIOBUS pabOTHl T'PYHTOB B
KOHCTPYKIIMM 3EMJITHOTO TIIOJIOTHA, TJIWHHUCTBIE TPYHTHI JOIOJHHUTENBRHO K [OCT 25100
MOJIPA3/ICNAIOTCS MO CTENEHU 3aCOJIEHHOCTH, MPOCaTO0YHOCTH, HA0YyXaeMOCTH U MYyYHHUCTOCTH
(npunoxexue B), 9TO CIEIyeT YUYUTHIBATh IPU MPOSKTUPOBAHUH 3€MIITHOTO MOJIOTHA.
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I'pyHTs! A0191 HachINeH

4.5 I'pyHTHl A7 Hacbllledl CcIeAyeT HNPUMEHSATh C YYETOM HUX CBOMCTB M COCTOSIHUS,
0COOCHHOCTEH MPUPOJHBIX YCIOBUH B IMpeleiaXx ydacTKa pa3MEIICHUS MPOEKTHPYEMOTO
00BEKTa, a TAKXKE MECTa HAXOXKICHHSI 3a11acoB IpyHTa (Tabauma 4.1).

JlomyckaeTcsi MCHOJIb30BaThb MECTHBIE TPYHTBI, B TOM YHCJI€ TEXHOTCHHBIC (OTXOIBI
MPOM3BOJICTBA): METAUTYPrUYECKUE IUIAKH, 30JIONUIAKOBBIE CMECH, MaTepuajbl IMOPOIHBIX
OTBAJIOB U JIP., IPUTOJIHBIE Il COOPYKEHHUS 3EMJITHOTO TI0JIOTHA.

Jlnst Hacelmedl BO BCEX YCIIOBUSIX MOKHO NPHUMEHSTh I'PYHTBI, COCTOSIHUE KOTOPBIX IO
BO3JICWCTBUEM TMPHPOJIHBIX (HAKTOPOB TMPAKTHUECKH HE WM3MEHSETCS WM H3MEHIETCS
HE3HAYMUTEJIBHO U HE BIUAET HA POYHOCTh U YCTOWYMBOCTD 3€MJISTHOTO TOJIOTHA.

4.6 I'pyHTBI, COCTOSIHUE M CBOMCTBAa KOTOPBHIX CYIIECTBEHHO M3MEHSIOTCS MO/ BO3/ICHCTBHEM
MIPUPOIHBIX (PAKTOPOB, JAOMYCKAIOTCS K MCIOJIb30BAHUIO B KAUE€CTBE MaTepuaia Jyisd Hachlilen ¢
y4eTOM OTpaHuueHui (Tabnuia 4.1).

Bo3MmoxHOCTh M 11€71€CO00pa3HOCTh MPUMEHEHHUsS] TaKUX TPYHTOB YCTaHABIMBAIOT B
3aBUCHUMOCTH OT MECTHBIX YCIOBUH M TEXHMKO-DKOHOMHYECKHX COOOpaXeHHH ¢ ydeToM
000CHOBAHHOTO BBIOOpAa KOHCTPYKIIMH HACBHITIEH, a TakKe CIOCOOOB 3alUThl 3EMIISTHOTO
MTOJIOTHA OT Pa3pyIIArOIIETO JICHCTBUS IPUPOTHBIX (PAaKTOPOB.

Tabnuma 4.1

Bun rpynTa Orpa"udeHus 1o IPUMEHECHHUTO OO6acTh MpUMEHEHUS
CkanbHbIe be3 orpanuueHus Bo Bcex cnmyyasix, B TOM YHCIIE
CIIa0OBBIBETPUBAIOIIUECS " JUISL OTCBUIKH B BOJy B OTKPBITHIE
BBIBETPHBAIOIIHECS, BOJIOEMBI
Hepas3MsTyaeMsbie,
KpPYITHOOOJIOMOYHBIE u

KpPYITHOOOJIOMOYHBIE C TI€CYaHBIM
3aIIOTHATEIIEM, MIECKU
IPEHUPYIOIINE, METAJUTyPTHIeCKre
[UTAKH

Menkue  Henpenupyroume — u|OrpaHudeHus 1o MUHMMaibHOMY[Bo Bcex ciydasix, B TOM 4ucie Ha
IIbIJIEBAThIC TIECKHU, CYIIECH JIETKUE |BO3BBILICHUIO OpOBKM HACHINEH|0ONOTax B 3allOJHEHHBIE BOJIOM
Ha CBIPBIX u MOKpBIX[KoTH0BaHbl. Ilpm oTceimke B
OCHOBaHHUAX; IO  YCJIOBHAM[OTKPBITBIE BONOEMBI TPEOYIOTCS
OTCBHIIIKM B BOLY; Ul CyIlecel|IOmONHUTENbHbIE

OrpaHUYEHHMS 10 BIAXKHOCTU KOHCTPYKTHBHBIE u
TEXHOJOTHYECKUE PEIICHHS

I'muaucreie IpyHTHL,|Orpannvenysi 1o MUHUMalIbHOMY|Bo Beex ciydasx mpu BIaXXHOCTH,
KPYITHOOOJIOMOYHBIE ~TPYHTBI  C|BO3BBILICHHWIO OpOBOK HacCHINEi|HE IPEBbIILIAIONIEH
[JINHUCTBIM 3aIl0JTHUTENEM, [Ha CBIPBIX U MOKPBIX OCHOBAHMSX|yYCTAHOBJICHHbIE  HOPMBI,  Ha
JIETKOBBIBETPUBAIOIIUECS M 10 BJIAXHOCTH TPYHTOB B[cyXxoM  ocHOBaHMH -  0e3
pa3MmsryaeMble CKajJbHbIE TI'PYHTBI|[IIEPUOJ MPOU3BOIACTBA 3EMJISIHBIX|OrPAaHUYECHHUSI BBICOTHI HACBIIEH,
(3a MCKIIOYEHUEM IEePEUYUCICHHBIX|pad0T, HE JOMYyCKAaloTCid  B|HA CHIPOM M MOKPOM OCHOBAaHHSAX
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Bun rpynra OrpanuueHus 1Mo NpUMEHEHUIO O06acTh MPUMEHEHUS
HUXeE) OCHOBHYIO IUIOMIAAKY - JUIsl HACBITIEW BBICOTOM HE MEHEE
YCTaHOBJIEHHOU
I'muaucteie pyater ¢ W, > 0,4,|TpeOyercs HHAUBUyanbHOE|lonycKkatoTes Juisi OTCBHINKHU sapa
BBIBCTPEIIBIC CIIFOJAHBIC H|IIPOCKTUPOBAHUE. He|nacemu na CyXOM OCHOBaHHHU

CJIIOAUCTBIC CJIaHIIbI, Pa3MOKAaCMbIC|JOITYCKAIOTCA Mo OCHOBHYIO
n BBIBCTPEIIBIC TaJIbKOBBIC, |[TUIOIAAKY, JJId  OTCBIIIKHM Ha
XJIOPHUTOBBIC U TNIMHUCTBIC CJIAHIBL, |ChIPBIC U MOKPBIC OCHOBaHUA, IJId
TEXHOI'CHHBIC I'PYHTBI MMOATOINIACMBIX HachbIei

4.7 Tlpu mpuUMEHEHWH TEXHOTEHHBIX TPYHTOB B MPOEKTAX JIOJDKHBI MPEayCMaTPUBATHCS
MEPOTIPUSITHS 10 0OECTICUCHUIO CTA0MILHOCTH OCHOBHOM TUIOIMIAJKU U TIO 3alUTE OTKOCOB OT
BETPOBOM M BOJHOM IPO3HH.

4.8 He nomyckaeTcst MPUMEHSTH JJIsl HACBITICH CIIeIyoie TPYHTHI:
TIIUHKUCTBIC C BIAYKHOCTBIO, IPEBBIIAONICH TOMYCTUMYIO (T1. 4.19);

TJIMHUCTBIC I/I36I)ITO'—IHO 3aCOJICHHBIC U CI/IJ'IBHO-Ha6yX3IOHH/Ie, )I(I/IpHBIe TJIMHBI (npvmo»(eHme
B);

Topd, Wi, Men, 3aTop(oBaHHBIE TPYHTHI, coepKaiue 6ojee 15 % opraHnueckux BeIecTs;

rpyHTHI 3aTopoBaHHBIE (COACpIKAIIIEe OpraHUYecKUe BemecTBa B koimuectse 10 - 15 %) -
IUTSl BEPXHETO TPEXMETPOBOTO CJIOSI HACKITICH;

TPYHTBI C TPUMECHIO OpraHMyeckux BemecTB (B konuuectBe 3 - 10 %) mias BepxHero
METPOBOTO CJIOSI HACHITH (TI0]T OCHOBHOM TIJIOIIAIKOM);

TPYHTHI, COJIEpIKAILIME TUIIC B KOJIMYECTBE, mpeBbimaromeM 30 % - ajia Hachllie Ha CyXoM
ocHoBaHuH, 20 % - 1714 HachINEel HA MOKPOM OCHOBAaHMH, 5 % - JUIsl HOATOIUIAEMBIX HACBIMEH.

[lepeuncrnenHbie TPYHTHI pa3peliaeTcs UCMOJIb30BaTh B UCKIIOYUTENBHBIX CIIydasx AJs JOpOr
IV kareropuu 1mpu COOTBETCTBYIOIIEM TEXHUKO-3KOHOMHYECKOM OOOCHOBAaHUHU IpHU
0053aTeNTbHOM OCYIIECTBIEHUU Mep, 00ECIeUnBaOIIUX TPEOYEeMYI0 YCTOWYUBOCTD 3€MIISIHOTO
MOJIOTHA.

49 [[J'Iﬂ HIDKHEH 4YacTH MOCTOSHHO ITOATOIICGHHBIX HaCLIHefI, npu COOPYKCHUU KOTOPBIX
Tpe6yeTc;I OTCBIIIKa 'pyHTa B BOAY, PEKOMCHAYCTCA INPUMCHATDH CKaJIBHBIC
(CJ'Ia6OBI>IBCTpI/IBaIOH_II/ICCH W  BBIBECTPUBAIOIIHUCCA HepaSMHFLIaCMbIe), KPYHHOO6J'IOMOIIHBIG
T'PYHTBL (B TOM 4YHCJIC C IICCUAHBIM SaHOJ'IHI/ITCJICM), IMECKU TI'PAaBCJIMCTBIC, KPYIIHBIC, CpCI[HCﬁ
KPYITHOCTH. I[OHYCKaIOTCH TAKKEC MCJIKMC W TbUICBATBIC IICCKU U CYIICCH JICTKUC IIPU YCIOBUU
OI’paHI/I‘{CHI/Iﬁ IO KPYTHU3HC OTKOCOB M TCXHOJIOTHU IPOU3BOACTBA pa60T. HpI/I O9TOM OTMCTKa
BEpXa OTCBIINKHU YKA3AHHBIX TPYHTOB HA3HAYACTCA C YHETOM BBICOTHI KAITUJIJIAPHOT'O IMOJHATHA.

I[J'Iﬂ NEpUOAUYUCCKU TMOATOIIAECMbBIX HaCLIHeﬁ, IIpHU OTCBIIIKEC HWX Ha HE3ATOIINICHHOC
OCHOBAHHUC, HWKHIOI IIOATOINIACMYKO YaCThb HACBIIIW CJICAYET OTCBIINATh W3 APCHUPYROIIUX
TPYHTOB UJIK NICCYAHUCTBIX CYHCCCﬁ.
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410 Jnsa Hacemeid, BO3BOAUMBIX CpPEJACTBAMHU THAPOMEXAHU3AIMH PEKOMEHAYETCS
HUCITOJI30BaTh I‘paBI/If/'IHO-FaJIe‘-IHI/IKOBLIe, MECYaHO-TPaBCIUCTBIC )51 IICCYAaHbIC T'PYHTHI.
Bo03MOXHOCTh IPUMEHEHUsI THIJICBATHIX MECKOB, a TaKKe CYIecei ompenensieTcss MPOeKTOM C
Y4€TOM O6OFaIJ_IeHI/I$I COCTaBa I'PYHTOB IIPpU UX HAMBIBC, IPHU 3TOM B TCJIC BOSBOHHMOfI HacCbIIIN
coJiepkanue yactuil pazmepom meree 0,1 Mmm nomkHO ObITH HE Oonee 15 % mo macce.

Hopmbl ynu1oTHeHHSI TPYHTOB 3eMJISTHOTO NOJIOTHA

4.11 B mpoekTtax HEOOXOAMMO IpeAycMaTpuBaTh YIUIOTHEHHWE TPYHTOB INPH COOPYNKEHUU
3eMJISIHOTO TI0JIOTHA:

JIIsA HachIlIed - U3 BCeX BHJOB T'PYHTOB, 3a HCKIIIOYCHUCM CJIa6OBI)IBeTpI/IBaIOHII/IXC$[, Ha
JIOporax BCeX KaTeropuii;

B OCHOBAHMSAX Hachlmed BbICOTOM 10 0,5 M M moJ OCHOBHOH INIOIIAAKONM B BBIEMKAax M
HYJIEBBIX MECTax», B T€X Cly4asX, KOTJAa €CTECTBEHHAs IUIOTHOCTh TPYHTOB HUKE
HOpMHUpyeMOH - Ha noporax [II kareropuu u BeILIE.

4.12 TpeOyemyro B 3eMJITHOM IIOJIOTHE JUIS TECYAHBIX W TIMHUCTBIX TPYHTOB IUIOTHOCTH

CyXOro rpyHTa Pa cleryeT onpeAensiTs no Gopmyie

TI€ Pdmax - MaKCUMaJIbHAs IUIOTHOCTH CYXOI'0 T'PYHTa, F/CMg, ompenensieMas 10 METOaY
CTaHIapTHOTO YIUTOTHEeHHUs (TOCT 22733);

K - MuUHMUMaTBHBIA KOA(DPUITMEHT YIUIOTHEHUSI, MPUHUMAEMbIH 1Mo Tadswmie 4.5 CHul 32-01-
95.

[Ipu 3TOM HEOOXOAMMO TIPOBEPATH MPUTOTHOCTh TPYHTA Kapbepa (pe3epBa) Mo YCIOBHUSIM €T0
BJIQKHOCTH (B COOTBETCTBUH C YKa3aHUSAMHU I1. 4.19).

4.13 YwmeHbllleHHE TPHU MPOCKTUPOBAHUHU KOI(PPHUIIMEHTA YIJIOTHEHUS 1O CPAaBHEHUIO C
HOpMaMH, TpPHUBEACHHBIMU B TaOmuie 4.5 CHuM 32-01-95, MOMYCKAaeTCs B HCKIIOYUTEIBHBIX

Cllydasix IMpH HEBO3MOYKHOCTH MJIM 3KOHOMUYECKOH HEIeaecoo0pa3sHOCTH €ro JIOCTHKEHUs (Tpu
HAJIMYMHM TPYHTOB TOBBIIICHHON BIAXXHOCTH HJIM TPYHTOB MajOW BJIQXHOCTH B 3aCYILIHBBIX
30HaXx).

I[Ipu »sTOM crneayer mpeaycMaTpuBaTh B MPOEKTE JOIMOJHUTEIbHBIE MEpPONPUSTHS,
obecnieunBaromue OOHIYI0 YCTOMYMBOCTH 3€MIISIHOTO TMOJOTHA M IPOYHOCTH €r0 OCHOBHOM
Iomaaky (yrnoJioKeHHbIE OTKOCHI, MeCYaHbIe MOAYIIKH, OEPMBbI, MPOCIONKHA Ie0TEKCTHIBHBIX
MaTepHasoB, 3amac Ha OCaJaKy U 1p.).

4.14 YunoTHEHHE OTCHIIAEMBIX B HACHIMM CKaJIbHBIX T'PYHTOB U3 CJ'I8.6OBBIBCTpI/IBaI-OH_[I/IXC$I,
BBIBETPUBAIOIIUXCS, JICKOBBIBECTPUBAIOMIUXCA ITOPOI (aJ'IeBpOJ'II/ITOB, ApTUJINTOB, Mepreneﬁ,
TJIMHUCTBIX CJIAHICB U ,I[p.), a TakKiKC IICCHaHbIX W TJIMHUCTBIX TPYHTOB oOecreunBaeTCs
CO6J'IIO,Z[6HI/ICM yCTaHOBHCHHOﬁ TCXHOJIOTUHX TPOU3BOJACTBA pa60T (3aﬂaHHOﬁ TOJIIIIUHOMN
YIUIOTHACMOT'O CJI04, YUCJIa MPOXOJ0B YIUIOTHAOMIUX MAIlIMH U MCXaHI/I3MOB) U KOPPCKTUPOBKHU
€€ Ha OCHOBAaHUU NPEABAPUTCIIBHOT'O HpOGHOFO YILNIOTHCHHUA [ﬂ


normacs://normacs.ru/9KQ?dob=41306.000162&dol=41415.685220
normacs://normacs.ru/QE?dob=41306.000162&dol=41415.685220
normacs://normacs.ru/QE?dob=41306.000162&dol=41415.685220
normacs://normacs.ru/QE?dob=41306.000162&dol=41415.685220

CI 32-104-98 MNpoeKkTnpoBaHWe 3eMAAHOIO NONOTHA Kene3Hbix gopor konen 1520 mm 10

4.15 Jlnsa Hacellied, BO3BOJAMMBIX W3 TIUHUCTBIX TPYHTOB M TIECKOB C KOI(PPHUIMECHTOM
ymnotHeHust K < 0,95, Hacelneld, coopykaeMbIX CIOcOOOM THAPOMEXaHU3aLUHU, a TAKXKe M3
CKaJIbHBIX ¥ KPYITHOOOJIOMOUYHBIX I'PYHTOB, CJIEAYyET MIPEAyCMaTpUBaTh 3a1ac Ha OCaJKy 3a CUET
YIJIOTHEHHSI TPYHTOB TeJia HACHIIU 110 HOpMaM TaOIHIIbI 4.2.

Bonbiine 3HaueHus 3amaca OTHOCSATCA K HACBINSIM, BO3BOJUMBIM B KOPOTKHE CPOKH (10 6
MECSIICB) U3 TPYHTOB C BJIYKHOCTBIO, OJIM3KOW K MPEICTbHO IOMYCTHUMOH (T1. 4.19).

B cnydasx HEBO3MOXKHOCTH OTCHIIIKM HACHITIECH C TIOJHBIM 3allacoOM Ha OCAJKy Ha Y4acTKax,
IJIe 9TO MPUBOJUT K MPEBHIIICHUIO PYKOBOIAIIEro ykioHa 6osee yeM Ha 0,002 (Ha moaxonaax K
MOCTaM U JIp.) CJEAYeT MpeayCMaTpUBaTh YIIMPEHWE OCHOBHOW IUIOMIAIKH, 0OeCTIeYrBaroIee
BO3MOXHOCTBb MOABEMKHU ITYTU OO0 HNPOCKTHBIX OTMETOK MOCJIC 3aBCPUICHHUA OCaIKU.

Tabnuma 4.2

N 3amnac, % TpOEKTHOM
XapakTepucTruKa rpyHTOB U YCIIOBHS BO3BEJEHUS HACHIIEN
BBICOTHI HACBIIIN

[lecku ¥ TIMHKUCTBIE TPYHTHI, OTCHITaEMBbIE C KO3 (PHUIIMEHTOM YIIIIOTHEHHS:

K=0,95 0,5
K=0,90 1-25
['MHUCTBIC TPYHTHI MOBBIIIEHHOW BiiaxknoctH (0,25 <1 <0,5) 2-3
Ilecknn W TeCHaHO-TPABEIUCTBIC TPYHTHI, YKIIAIBIBAEMBbIC B HACHITH CIIOCOOOM 0,75-1,5
THJIPOHAMBIBA
JIerkOBBIBETPHBAIONIMECS! W BBIBETPUBAIOIIUECS pPa3MArdaeMble CKalbHBIC H 1-3

KPYITHOOOJIOMOYHBIE TPYHTHI

CxastbHBIE CITa00BBIBETPUBAIOIINECS TPYHTHI 3

4.16 Ilpu coopyxeHUH 3eMJISTHOTO TMOJOTHAa B 3MMHEE BpeMs 3alac Ha OCaJKy 3a CYeT
YIUIOTHEHUS TPYHTOB TeJla HAChINEl cieayeT NpUuHUMAaTh 110 1. 15.6.

4.17 daktuyeckuii 00beM rpyHTa, HEOOXOIMMOTO JIJIsi COOPY)KEHHUS HACBITCH, B TEX CIIydasx
KorJia TpedyeMas IIOTHOCTh TPYHTA B TEJI€ HACKINU 0OJIbIIIE €CTECTBEHHOH INIOTHOCTH TPYHTA B
pesepBe (kapbepe), onpezensercs no Gopmyre

Vg = VuKi, )
rae Vy - 00beM IpOeKTUPYEMOM HACKITH, M3;

K1 - KO3 GHUIMEHT OTHOCHTENHFHOTO YIUIOTHEHUS TPYHTa B TeJIe HACHINHU, OTPEIENIIEMbIi 1O
bopmyne

]
£,

Kl
Pap (3)
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3
rue Py Pdp IUIOTHOCTH CYXOr'O T'PyHTa, I/CM°, COOTBETCTBEHHO TpeOyeMasi B HACBHIIH U
€CTECTBEHHaAs - B pe3epBe (Kapbepe).

Jlisi  OpUEHTHPOBOYHOTO MPEABAPUTEIILHOIO OIpeNesieHus o0beMa TpyHTa B pe3epBax
(kapbepax), BbIEMKax, HEOOXOAMMOIO Ul BO3BEAEHHUS HAChIIEH ¢ TpeOyeMOH IJIOTHOCTBHIO
TPYHTOB, KOO(Q(QHUIMEHT OTHOCUTEIBHOTO YIIIOTHEHHs K1 MOKeT OBITh MPUHSAT 10 Tadmuie 4.3.

[Ipu Bo3BEIEHUU HACBINM T'HIPOMEXaHU3UPOBAHHBIM CIIOCOOOM 00BEM MOTPEOHOrO IPyHTA B
Kappepe CJleAyeT OIpeaeisiTh B COOTBETCTBUM C YKa3aHUSMH 10 IPOEKTHUPOBAHUIO
THPOMEXaHU3UPOBAaHHBIX padoT [24].

Tabnuma 4.3
Koadduument orHocurensHoro yruiornenus K; asist rpyHTOB
3amanHblid KO3QOUIEHT
yIuioTHeHus Hackimu K IIECKH, CYTICCH, JIECCHI U JIECCOBUIHEIE
CYTJIMHKH, TJIMHBI
IIBUIEBATHIE CYTVIMHKU 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

HopMmbl B1a;KHOCTH TPYHTOB

4.18 BnaxHOCTh TIMHUCTBIX TPYHTOB HEOOXOIMMO YYHTHIBAaTh TPH YCTAHOBJICHUH
KOd(HIIMEeHTA YIUIOTHEHUS ¥ OIEHKH BO3MOYKHOCTH MCIIOJIB30BAaHUS ITUX TPYHTOB B 3eMJITHOM
MOJIOTHE.

JIJIs HachIleW clieayeT MPUMEHATh TPYHTHI, MMEIOIIHE MPEHMYIICCTBEHHO ONTHMAILHYIO
BiIaxHOCTH Wy 1 OJIM3KHUE K HEH.

YucneHHble 3HAYEHUS ONITUMAIBLHOM BIIAXKHOCTH ONPENENstoT o [OCT 22733.

4.19 HauGonpimas JIOMycTUMas BJIAKHOCTh TPYyHTa, NPH KOTOPOW oOecreuynBaeTcs
HOpMHpYyeMasi INIOTHOCTD (CM. 1. 4.12), yCTaHABJIMBACTCS 110 KPUBOM CTAHIAPTHOTO YIIOTHEHHSL.
OpuEeHTHPOBOYHO OHA MOKET OBITH OIpe/esieHa 1Mo rpaduKy Ha pucyHke 4.1.

Ha YKa3aHHOM Fpa(bI/IKC I IIATH OCHOBHBIX pa3HOBH,HHOCT€ﬁ T'PyHTa NPEACTABJICHBI
TCOPETHUYICCKUC 3aBUCUMOCTH, XapPAKTCPU3YIOIIIUC MAKCUMAJIBHO BO3MOXKHYIO UX YIUIOTHACMOCTD
IIpu paSHH‘IHOﬁ €CTECTBEHHOM BJIQYKHOCTH.

4.20 I'MuHUCTBIC TPYHTHI, HAXOMAIIKECs B Tyro-muactudaom cocrosauu (0,25 < I < 0,50),
UCIIOJIL3YIOTCSL JJIE COOPYXKEHHUS 3EeMJITHOTO TMOJOTHAa MpU COOMIOJCHUU TpeOOBaHUM K
KOHCTPYKIHAM, U3JT0KEHHBIM B . 7.12 - 7.14, 10.5 - 10.7.

I'pynThl, Haxomsmuecs B MArkoractudyHoM coctostHuu (0,50 < Iy < 0,75), momyckaercs
WCIO0JIb30BATh JIUIIb 10 WHIWBUIYATbHBIM MPOEKTAM HAa OCHOBAHUHU TEXHHMKO-IPKOHOMUYECKHX
pacyeTos.


normacs://normacs.ru/9KQ?dob=41306.000162&dol=41415.685220

CI 32-104-98 MNpoeKkTnpoBaHWe 3eMAAHOIO NONOTHA Kene3Hbix gopor konen 1520 mm 12

4.21 Tlpu BAaXHOCTH TJIMHUCTBIX TPYHTOB, MEIKUX M IbLIEBATHIX rneckoB menee 0,75 - 0,80
W, BX HEOOXOIMMO YBIIQXKHSTh.

B 3acynumBbIX paiioHax JOJDKHBI OBITH MPETyCMOTPEHBI MEPOTIPUATHS 110 BJIATOHAKOIIJICHUIO
(cHerozanep:kaHue) U MOTy4EHHUIO BOJIBI JJIS TIOJMBOB B MECTAaX BBITIOJHEHHS 3€MJISIHBIX padoT.

[Ipn omnpeneneHun KOJIMYECTBA BOJbI, MOTPEOHOM sl YBIAXXHEHHS] TPYHTa, CIENYET
YUUTHIBaTh KJIMMAaTUYECKUE U TIOTOJIHbIE YCIOBUS paliloHA CTPOUTEILCTBA U OPUEHTUPOBATHCS HA
o0ecrieyeHne Npy YINIOTHEHUH BJIAKHOCTH TPYHTa, cooTBeTcTBYOmIEH 0,9 - 1,0 onTuManbHOM.

Py

|1

/

1,90

a

1.80

Y oine
1,70 -l

1,60 ]

1,50 s

N\
B

NNOTHOCTL CYXOTO FPYNTA, r/Cmd

1,40

r- g \\
1.30 -

—
W
1,20 e

0,12 0,14 0,18 018 020 022 024 026 028 030 032 034 036 038 040
BnaxHoCTh 8 AONAX 8AMHWLILI
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Pucynok 4.1 3aBUCUMOCTh BO3MOXKHOTO YIUIOTHEHHUS TPYHTa OT €r0 €CTECTBEHHOM BIAKHOCTH

IIpumeuanue - 3aBucumoctu py = f(W) paccunTanbl mpu 3HAYEHUAX TUIOTHOCTH YACTHI[ IPYHTOB
Ps, paBHBIX 2,74; 2,70; 2,68; 2,66; 2,60 r/eM® CooTBETCTBERHO TS TJIMHBI, CYTJIMHKOB, CYyIleCel, TIECKOB,
TPYHTOB C MPUMECHI0 OPTaHMYECKHUX BEHIECTB (YepHO3eMOB) (JUIS BCEX YKAa3aHHBIX THIIOB TPYHTOB MPH

CoZlep’)KaHUM BO3lyxa B mopax 5 %, 4ro oOecrnednBaercs NpU NMPAaBUIBHOM COOJIOAEHUN TEXHOJIOIHU
YILUIOTHEHUS).

EcTecTBeHHBIE OCHOBAHUA

4,22 OHCHKy €CTECTBEHHBLIX OCHOBAHUH 110 YCJIOBUAM UX YBJIAXHCHUA ITPHU BLI60pe T'PYHTOB
JJIA HachIleH 1 MMPOCKTUPOBAHNU 3€MJISIHOTO ITOJIOTHA CJICAYCT BBIIIOJIHATHL C YUCTOM Ta6J'II/II_[I>I

4.4.
Tabnumna 4.4
TI/IH OCHOBAHUA XapaKTepI/ICTHKa OCHOBAHU
1. CYXOC YCJ'IOBI/ISI IJIA HOBerHOCTHOFO CTOKa XOpOIHHe; TJIMHUCTBIC FPYHTBI Ha

rayoune 10 1 M uMerot BiaaxHocTs He O6onee W, + 0,251, rpyHTOBBIE BOABI
OTCYTCTBYIOT WJIH 3aJIETal0T Ha IITyOrHE Ooiee 2 M OT HOBEPXHOCTH 3eMIIN
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Twun ocHOBaHUS XapaKTCpI/ICTI/IKa OCHOBAaHU

2. Coipoe VcnoBust A1 NMOBEPXHOCTHOTO CTOKA IUIOXHE; I'PYHTHI BOJOHACHIIIEHHbIE
HieCyaHble, IIIMHUCTBIE; TIIMHUCTBIE TPYHTHI B IIPEIMOPO3HbINA NEPUO UMEIOT
BJIa)KHOCTh Ha Tirybune n0 1 m or W, + 0,251, no W, + 0,75, a ypoBeHb
IPYHTOBBIX BOJ - Ha IIyOuHe Gonee 1 M OT MOBEPXHOCTH 3€MIIU; HMPU3HAKH
MIOBEPXHOCTHOT'O 3a00JIaYMBaHUS

3. Mokpoe [ToBepXHOCTHBIH CTOK OTCYTCTBYET; TPYHTBI TJUHHUCTBIC, TOPQBI, HIIbI,
CaIpOIIeH; TJIMHUCTHIC TPYHTHI B MPEIMOPO3HBIN TIEPUOJ] UMEIOT BIIAXKHOCTh
Ha riryoune 1o 1 M, paBHyto W, + 0,751, u Gornee, a ypoBeHb IPYHTOBBIX BOJ -
Ha TJIyOuHe 10 1 M; MMEIOTCS BBIXOJIbl TPYHTOBBIX BOJ| Ha TIOBEPXHOCTh 3EMIIH
WK JUIATENBHO cTostue (0osee 20 CyTOK) MOBEPXHOCTHBIC BOIBI

4.23 B 3aBHUCHMOCTH OT MPOYHOCTH TPYHTOB, MX BJIQKHOCTH, CTENEHH OJHOPOJHOCTH, a
TaKK€ 3HAYCHUM pACUETHBIX HArpy30K €CTECTBEHHBIE OCHOBAaHMsI HACBIIEH CIENYeT
MOAPA3JeNATh Ha IPOYHbIE, HEIOCTATOUYHO MPOYHbIE U cialbie. [Ipu 3TOM HOKHBI YUUTHIBATHCS
BO3MO>KHBIE€ U3BMEHEHUS CBOMCTB I'PYHTOB B YCIOBUAX JKCILITYaTALMH.

K mnpoyHbIM OTHOCATCS €CTECTBEHHbIE OCHOBAaHHUSA, TMPEACTABIEHHbIE CKAJbHBIMH U
KPYITHOOOJOMOYHBIMU ~ TPyHTaMU (HE3aBHCHUMO OT YCJIOBUN yBIQXHEHHs), a Takke
MaJOBJIQXKHBIMU U BJIQKHBIMU IECKaMU U TJIUHUCTBIMU TPYHTaMHU TBEPJION M MOJIyTBEPIOM
KOHCUCTEHIIMM TPEUMYIIECTBEHHO cyxue (rmo Tabnuie 4.4), Ipu KOTOpPBIX HE HaOIlronaeTcs
nepopmanuii  OCHOBaHMSA MOJA HArpy3Kod, TpeOYIOIIMX OCYLIECTBICHMS CIELHUAIbHBIX
MEPONPUSITUH.

K HegocTraTouHO NPOYHBIM OTHOCSATCS OCHOBAHMS NMPEUMYIIECTBEHHO ChIPbIE (COIIACHO
Tabnuue 4.4), CI0KEHHbIE HEOTHOPOJAHBIMH TEepecIauBarOIIMMUCS MO MPOTSHKEHUIO TPYHTAMH,
HU3KHE HACBIMKM Ha KOTOPHIX MOTYT UMETh HEPAaBHOMEPHOE IMy4YeHHUE U HEOOJBIINE OCAIKU, YTO
HE0OXO0IMMO YYUTHIBATh MPU MPOEKTUPOBAHUU.

K cnabbpiM oTHOCSTCS MOKpble (1m0 Tabnuie 4.4) eCTECTBEHHbIE OCHOBAHMS, CIIOKEHHBIE
MepeyBIaKHEHHBIMU TPYHTaMM, HACBIIA Ha KOTOPBIX MOTYT MMETh OCAJIKU 3HAYUTENIbHBIEC IO
BEJIMYMHE U HEPAaBHOMEPHbBIE BO BPEMEHH, a TAKXKE TEPSITh YCTOWYUBOCTD. [l peioTBpaleHus
negopmanuii HEOOX0AUMO IPEeTyCMaTPUBATh CIIEMATbHbIE KOHCTPYKTUBHBIE PEILICH Hsl.

5 OCHOBHBIE KOHCTPYKTUBHBIE ITAPAMETPBI 3EMJISIHOI'O IIOJIOTHA.
OYEPTAHMA OCHOBHOMU IVIOMAAKHW U IIIUPUHA 3EMJIAHOI'O ITOJIOTHA

O01mme noJ10keHus

5.1 Ilonepeynoe ouepTaHre OCHOBHOM IUIOIIAIKU IPOEKTUPYEMOTO OJJHOIYTHOI'O 3€MJITHOTO
[I0JIOTHA U3 HEIPEHUPYIOIIUX I'PYHTOB 0€3 YCTpOICTBA 3aIUTHOIO CIIOs, a TAKKe U3 MEJIKUX U
IIBUIEBATHIX IIECKOB ClIEyeT Ha3HA4aTh B BUJAE TpallelUU LIUPUHOM MOBEPXY 2,3 M, BBICOTOU
0,15 M, 1 c OCHOBaHHMEM, PAaBHBIM IIMPHUHE 3€MIISIHOTO MOJIOTHA, a MOIIEPEYHOE OUYEPTAHUE BEPXA
JIBYXIYTHOTO 3€MJISHOTO IIOJIOTHA - B BUJE TPEYroJibHWKa BbICOTOH 0,2 M C OCHOBAaHHEM,
PaBHBIM LIMPUHE 3eMJISTHOTO MOJIOTHA (PUCYHOK 5.1).

OCHOBHYIO IJIOIIaAKyY OAHO- W MABYXIIYTHOI'O 3CMIIIHOTO TIIOJIOTHA U3 pa3,Z[pO6J'IeHHLIX
CKaJIbHBIX CJ'Ia6OBBIBCTpI/IBaIOH_II/IXC$I TPYHTOB; prnHOOGHOMO‘{HLIX C IIC€CYaHbIM 3aIIOJIHHUTCIICEM,
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JIPEHUPYIOUIMX MECKOB (KpOM€ MEIKMX U  IBUIEBAThIX) CIEAYeT IPOEKTHPOBATh
FOpI/I3OHT2UIbHOI>i, TaK K€ KaK 1 BCPX 3alMUTHOIO CJIOA, OTChIITIACMOI'0 U3 YKa3aHHBIX 'PYHTOB I10/
0aIacCTHOM MPU3MOH.

[Ipy ucnonb30BaHUU I 3AIUMTHOTO CJIOS MEJIKUX M IBUIEBATBIX IIECKOB BEPX 3€MIIIHOIO
[IOJIOTHA CJIEAYeT MPOEKTHUPOBAaTh B BUJE CIMBHOM NPU3MbI (QHAJIOTMYHO BEPXY 3EMIISTHOTO
[IOJIOTHA W3 TJIMHUCTBIX TPYHTOB). KOHCTPYKIMIO 3aIIMTHOIO CJIOS U3 yKa3aHHBIX TPYHTOB,
BO3MOKHOCTb U LI€JIECO00Pa3HOCTh UX IPUMEHEHUS YCTaHABIMBAIOT HA OCHOBAaHUM PACUYETOB.

5.2 llupuHy 3eMJISIHOTO IOJIOTHA TIOBEPXY (OCHOBHOM IUIOIIAIKK) HOBBIX JKEJIE3HBIX JOPOT
Ha MpSAMBIX Yy4YacTKax IyTH B IIpelenax IMEpEeroHoB CleayeT NPUHMMATh [0 HOPMaM,
MpUBEACHHBIM B Tabnuue 4.1 CHuM 32-01-95.

5.3 Brlemkn rayOuHO# Oonee 6 M, pacmojaraeMple B CKaJbHBIX TpPYHTaX, a TaKxKe
pacrojiaraeMble Ha KpyTbIX KOCOTOopax U Ha MPMKUMax peK, HE3aBUCHUMO OT BBICOTHI OTKOCOB Ha
muHusx Il kareropuu u BhIlIe cleayeT NPOEKTUPOBATH MO/ 1BA ITyTH.

[IInpuHy 3€MJISHOIO MOJIOTHA MHOTOITYTHBIX JKEJIE3HBIX JOPOT CIEAyeT Ha3HA4aTh C y4ETOM
VIIUPEHHOTO PAacCTOSHUA MEXAYy OCAMH BTOPOro U TpeTbero (dyerBeproro) myred. Ilpu
COOTBETCTBYIOIIEM TEXHUKO-3KOHOMHYECKOM OOOCHOBaHMM TpPETUH U YETBEPTHIM IyTH
JOITYCKAaeTCsl POEKTUPOBATh U HA Pa3JeIbHOM 3E€MIITHOM IOJIOTHE.

5.4 lllupuHy 3eMISHOTO TOJOTHA HACHITIEH, BO3BOJMMBIX Ha CJIa0OBIX OCHOBAHUSX, H
HACBINEH, BO3BOJUMBIX C 3a[1aCOM Ha OCAJIKy, ClIe/lyeT YCTaHABJIUBATh C PaCYETOM OOeCTIeUeHHs
TpebdyeMbIx coriacHo Tabmwmie 4.1 CHuM 32-01-95 pa3MepoB MOCIIE TTOJTHOW OCAIKH.
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@ - 17151 OMMHOMYTHOT'O 3€MJISTHOTO MTOJIOTHA M3 HEPEHUPYIOMHMX TPYHTOB 0€3 3aIUTHOTO CIIOST; 6 - TO XKe,
U3 JPSHUPYIOIIUX TPYHTOB; 6 - JJIsl IBYXITYTHOTO 3€MIISTHOTO TIOJIOTHA U3 HEAPEHUPYIOIIUX TPYHTOB; & -
TO K€, U3 IPESHUPYIOUIUX TPYHTOB; D - MIHpHHA OCHOBHOH IJIOMIAIKH 3eMJITHOTO MOJIOTHA B
COOTBETCTBHH C JaHHBIMU TaOmuIel 4.1 CHvN 32-01-95; h - Benuunna, paBuas 0,15 M, eciu
JPEHUPYIOMINN TPYHT YJIOBJIETBOPSET TPEOOBAHISIM K OAIIACTHOMY MaTepHay, ITFOC Pa3HOCTh TOMIINH
0aJIaCTHOrO CIIOS HAa IAHHOM y4YacTKe M Ha CMEKHBIX ¢ HUM y4acTKax U3 HEPEHUPYIONIUX TPYHTOB

Pucynok 51- HOHCpC‘IHLIC oucpTaHus OCHOBHOM IUIOIIAaAKH 3EMJIAHOTO ITIOJIOTHA Ha IIPAMBIX
y4aCTKax IyTH Ha IE€pEeroHax

Ilpumeuanue - PucyHku 6 W 2 PacHpOCTPaHSIOTCA Ha Menkue OapxaHHbIE IECKU B paloHax
3aCyILTHBOIO KIIMMaTa, B 9THX ciiydasx h mpuHumaercs pasHoit 0,15 m.

Ha Y4aCTKE€ C BCYHOMCP3JIBIMU TI'PYHTAMU HeO6XO,[[I/IMO npeaycMarpuBatb YHIMPECHUC
3EMJIIHOTO IIOJIOTHA € Y4YE€TOM €ro OCaJKu 3a CHET BO3MOKHOI'O OTTaMBAaHHUA W YIIJNIOTHCHUA
BCUHOMCP3JIbIX T'PYHTOB OCHOBAHUSA WK IIOA3EMHOTIO JibJAd; 3HAYCHUSA OCAIOK U Pa3MEphbl
YHIUpPEHUs CICAYCT YCTAHABIIMBATL paCYCTaMU.
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3anuTHLIA CJI0M

5.5 Jlns 3eMIITHOTO TOJIOTHA M3 TIIMHUCTBIX TPYHTOB BCEX BHJIOB C BIAKHOCTHIO Ha TPaHMIIC
tekyuectu Wi > 0,23, kpome cyneceil, coaeprKalux necuyanble 4acTuibl pazmMepoM oT 2 1o 0,05
MM B KosimuectBe Oosiee 50 % mo macce, ciaeayeT mpeaycMaTpuBaTh YCHUICHHE KOHCTPYKIIMH B
30HC OCHOBHOW IUIOMAJKU: YCTPOWCTBO TMOJ OaJUIaCTHOW MPHU3MOWM 3aIlUTHOTO CJIOSI W3
JIPEHUPYIOUIETO TPYHTAa WM M3 JPEHUPYIOMIEr0 IPyHTa B KOMOWHAIIMHM C T€OTEKCTHIIbHBIMU
MaTepuaiaMy. 3allUTHBIN CJIOW M3 JAPEHUPYIOMIETO IPyHTa (C TE€OTEKCTHIBHBIMU MaTepuaiaMu
i 0e3 HUX) CIeAyeT NPUMEHSTh TaKKe IPU KCIOJIB30BAaHUHM TIUHHCTBIX TPYHTOB BCEX
Pa3HOBUIHOCTEH MPH MOBbINICHHOMH BiaxkHocTtH (I > 0,25).

5.6 [lns ycTpoiicTBa 3alIMTHOTO CJIOS CIEAYyeT MPHMEHATh APSHHUPYIONIUE TPYHTHI:
KpynHooOsoMouHble (¢ ¢paknusmu He 6onee 0,2 M) ¢ MecyaHbIM 3arloJHMUTENEM, MECKH (3a
UCKITFOUEHHEM MEJIKHX TTHUIEBATHIX).

HpI/IMCHeHI/IG HCAPCHUPYIOMIUX MCECIJIKUX n TIBIJIEBATBIX IIECKOB JO0IIYCKacTCsA B
HUCKIIIOYUTCIBHBIX  ClIydasX, 000CHOBAHHBIX TEXHHUKO-3KOHOMHYECKHUMH pacu€taMu IIpH
OTCYTCTBMM B 30HC CTPOUTCILCTBA Tpe6yeMHx KOHAWIIMOHHBIX TPYHTOB. HpI/I 3TOM
KOHCTPYKIHIO 3alIUTHOI'O CJIOA U €TI0 TOJIIWHY YCTaHABJIWMBAOT HHANBUAYAJIbHBIM ITPOCKTOM.

HOBerHOCTB TJIMHUCTOI'O T'pyHTa B OCHOBAHHMHU 3alllUTHOTO CJIOSA HA HOBBIX JIMHUAX CICAYCT
IIJIJAHUPOBATh C IBYCTOPOHHUM YKJIOHOM 0,04 OT OCH ITOJIOTHA B CTOPOHY OTKOCOB.

Bepx 3amuTHOrO €105 MIIaHUPYETCS B COOTBETCTBUU € TPEOOBAHUSAMMU II. 3.1: TOPU30HTAIBHO
- IIpU JPEHUPYIOLIUX TPYHTaX, B BUJAE CIMBHOM MPHU3MBI - MPU NECKAX MEJIKHUX M IbUIEBATHIX

(PHCYHOK 5.2).

5.7 TomuHa 3alIUTHOTO CJIOS TOJ OAMIaCTHOW MPU3MON yCTaHABIIMBACTCS HAa OCHOBAHUH
pacueToB B 3aBUCUMOCTH OT BHJA TPYHTa 3€MJISTHOTO TOJIOTHA M €Tr0 COCTOSIHHS, KaTeropuu
JKEJIE3HOU JJOPOTH, U C YIETOM BHJIa TPYHTA 3AIUTHOTO CJIOS, TITyOWHBI TIPOMEpP3aHHsI TPYHTOB.

PacueTsl no ONpCACICHNIO TOJIIHNHBI 3alIIUTHOI'O CJI0S BBIIIOJHAOT UCXOIA U3 JIBYX YCHOBI/Iﬁi

obOecrieueHusT 3aJaHHOW MPOYHOCTH OCHOBHOM IUIOMIAJIKHA, WCKJIIOYAIONIEH IOSBICHHUE
nedopmaruii o1 BO3JACHCTBUEM TOE3AHOM HArPY3KH BBIIIE IOMTYCTUMBIX 3HAYCHUH;

orpaHuveHusi ae(opMaluii myTd MoJ BO3JACHCTBUEM MOPO3HOTO IyYCHHS WU HaOyXaHHS
cuibHOHaOYXaromux rpyaTos (mpu Wi > 0,40).

TonmuHy 3alIUTHOTO CJOsI ClelyeT Ha3HayaTh MO OoJIbIIEeMYy M3 TOJYyYEHHBIX pacueToM
3Ha4YeHMi, HO He MeHee 0,8 M I CYTJIMHKOB M ruH, 0,5 - 111 cynecei.

MeTroauky pacyeToB IPEACTABICHBl B TEXHUYECKUX YKA3aHUAX U peKkoMeHaanusax [10 - 12], B
BCH 61-89 U B npuioxeHuun B.

5.8 Ha y4acCTKax HNPUMbIKAHUSA 3alMUTHBIX CJIIOCB K 3CEMJIAHOMY IIOJIOTHY H3 CKAJIbHBIX U
APYIrux APCHUPYIOIIUX TPYHTOB, @ TAKKC K HCKYCCTBCHHBIM COOPYXCHUSAM IJId UCKIITOYCHHUA
HCPAaBHOMCPHOCTH MOPO3HOTO IMYUCHUA CICAYCT MNPCAYCMATPUBATH COIPSIKCHUA, KOTOPBIC
JOJIXKHBI oOecreunBaTh IJIABHBIN nepexoa B IMPOAOJIBHOM HaAIIPpaBJICHUU, COOTBeTCTBYIOH_II/Iﬁ
HOpMaM TCKYHICTO0 COACPIKAHUS ITYyTH.
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a, 6, 6 - HACBITTY U BBIEMKH C 3allIMTHBIM CIIOEM U3 JIPEHUPYIONIHX TIeCYaHO-TPaBUHHBIX TPYHTOB; 2, 0, € -
TO K€, C 3allIUTHBIM CJIOEM M3 MEITKUX U IBUICBATHIX TecKOB; 1 - OayacT medeHouHbIl; 2 - OamiacT
MeCYaHO-TPAaBUHHBIN; 3 - 3aIIUTHBINA CJIOW; 4 - TIIMHUCTBIA TPYHT

Pucynok 5.2 - 3emisiHO€ TOJIOTHO U3 TIIMHUCTBIX TPYHTOB, Xapaktepu3dyembix Wi > 0,23 ¢
3aLIUTHBIM CJI0EM

5.9 B mpenenax paslenbHBIX MMYHKTOB Ha TIJIaBHBIX, MPUEMOOTIPABOYHBIX U MOATOPOYHBIX
MYTSX U Ha CTPEIOYHBIX YJIMIIAX 3AIIMTHBIN CJIOH B cllydyae ero HeoOXOAMMOCTU YCTPauBaeTCs
U3 JIPEHUPYIOIIEro IPyHTA ¢ 00s3aTENbHON YKIIAJKOM T€0TEeKCTHIIBHBIX MaTepUasoB, MPU 3TOM
KOHCTPYKIUSI BEpXa 3eMJITHOTO MOJIOTHA MPOEKTUPYETCA UHINBUIYAIBHO.

BrbicoTa Hachlnei, riiy0uHa BbIEeMOK M KPYTH3HA HX 0TKOCOB

5.10 MakcumalibHbIe 3HaUY€HUS BHICOTHI HACHINIEH U ITyOUHBI BHIEMOK OMPEIEISIOT TEXHUKO -
SKOHOMHMYECKMMHU pacueTaMd Npu MPOEKTUPOBAHMM MPOJIOJBHOTO TpodMiIsl C Yy4eToM
ofOecrieueHHsT HAWIY4IIMX YCIOBUW OXpaHbl OKpyxkatomied cpensl. [Ipm 3ToM B KadecTBe
CpPaBHHMBAEMbIX DPEIICHUN MPUHUMAIOT: AJS HAChIlleH - BHAIyK (dCTakada), a AJisi BBIEMOK -
TOHHEITb.

5.11 MuHuMaNbHYIO BBICOTY Hachbllle cielyeT Ha3HayaTb C Y4Y€TOM YCJIOBHH
IPEJOTBpAIllEHUs] 3aHOCUMOCTHM CHETOM M II€CKOM, Iy4HMHOOOpa3oBaHuUs, oOecrnedeHus
IIPOYHOCTH OCHOBHOHM IUIOLIAJIKW Ha Yy4acTKaX CBIPBIX WM MOKpBIX OCHOBaHHUM, a Takxke
BO3MO’KHOCTH MEXaHHU3allUH POU3BOACTBA PabOT.

5.12 KPYTI/IBHy OTKOCOB HACBIIIEE M BBIEMOK CJICAYCT Ha3Ha4YaTb B 3aBUCHUMOCTU OT
HHXXCHCPHO-TCOJIOTUYCCKUX U KIIMMATHYCCKUX YCJ'IOBI/II\/’I, BUla I'pyHTA, €ro COCTOAHUA, BBICOTHI
OTKOCOB 3€MJIIHOI'O TTIOJIOTHA € YHECTOM HAMEYaCMOI'0 YKPCIUICHUA OTKOCOB.

5.13 3naueHus KPYTHU3HBI OTKOCOB IMPUMCHHUTCIIBHO K THIIOBBIM KOHCTPYKLUAM 3CEMIIAHOTI'O
IIOJIOTHA OJIA OOBIYHBIX HAOOJIEE YaCTO BCTPCHANOIINXCS YCHOBHﬁ, B TOM YHUCJIC CKAJIbHBIX, IMTPU
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ONarompusTHOM PACIOJIOKCHUHA TOBEPXHOCTH ocnabnenust (cM. 1. 10.8) TpUBEICHBI s
HackIed B Tadimiie 4.3, a 11 BBIEMOK - B Ta0iuie 4.4 CHul 32-01-95.

6 OCHOBHBIE ITIOJIOKEHUSA TPOEKTUPOBAHUA

6.1 IIpu mpoeKTUPOBaHUHU 3EMIISTHOTO IOJIOTHA IIPHMEHSIOT:

TUINIOBBIE  KOHCTPYKTHBHBIE pEUICHUS JUIA  YY4aCTKOB C  IPOCTBIMM  HMH)KEHEPHO-
r€0JIOTHYECKUMHU M TONOTPapUUCCKUMU YCIOBUSMH B COOTBETCTBHH C aTbOOMOM [ 14];

WHJIMBHUIyaJIbHBIE TPOCKTHI, pa3pabaTbiBaeMble JIsi OTIEIbHBIX YYAaCTKOB CO CIIOKHBIMU
WH)KEHEPHO-TEOJIOTHYECKUMH  YCIIOBUSIMHM, IEPEYMCIECHHBIMM B 1. 6.2, a TaKkKe IIpHu
MPOEKTUPOBAHUM 3E€MJISTHOTO MOJIOTHA C 33JaHHBIMU HECTaHJAPTHBIMU MapameTpaMH, KOTAa
TpedyeTcs MPoBEepKa YCTOMUUBOCTU U TPOYHOCTH 3EMIISTHOTO TIOJIOTHA M €TO OCHOBAHMS;

IPYINIIOBbIE TIONIEpeUHble MpouiIn, pazpadaTbiBacMble A1 IPUMEHEHUS Ha psAJie Y4acTKOB CO
CIIOHBIMH M MHOTOKpPaTHO MOBTOPSIOIIMMMCS Ha paccMaTpUBAeMOM JIMHUU WHYKEHEPHO-
reoJIOTHYECKUMH yciaoBUsAMU. IIpu 3TOM 3emiisiHOE MOJIOTHO C YTOUYHEHHBIMM Ha OCHOBaHUU
BBITIOJIHEHHBIX ~PAcYeTOB MapaMerpamMu (MO CpPaBHEHUID C TUIIOBBIMH MONEPEYHBIMU
npoduisiMu) He TpeOyeT HHANBUAYAIBHOTO 000CHOBAHUS IS KaKJIOTO 0OBEKTA.

6.2 NHauBHTyaTbHBIE TPOEKTHI TPUMEHSIOT [UIS CIIEAYIOMINX OOBEKTOB M YCIOBHIA:

HACBINHU BbICOTOM OoJiee 12 M - U3 pa3poOIEHHBIX CKaIbHBIX TPYHTOB, KPYITHOOOJIOMOYHBIX
I'PYHTOB, U3 IIECKOB U U3 ITIMHUCTBIX TPYHTOB TBEPABIX U MOJIYTBEPIBIX;

HACBIITM BBICOTOM 0oJiee 6 M - H3 TJIMHHCTBIX I'PYHTOB TYI'OINIACTUYHBIX, a TaKXC U3
pr1'IH006J'IOMO‘IHI>IX TPYHTOB C I''TIMHUCTBIM TYT'OINIACTHYHBIM 3alIOJTHUTEIICM

HACBIITH Ha cJ1a0BIX OCHOBAaHMSX, a TaKXKC IIPU BBIXOJC KII04eH B npeaciax OCHOBAHUA,

Haceinu B npenenax 6omnot I u Il TumoB riyOunoi 6onee 4 M u 6osot Il TMna rimyOuHOM
Oosiee 3 M, a TakXke MPH MOMEPEYHOM YKIIOHE MHUHEpaibHOro aHa 6ojot I tuma kpyue 1:10, 11
tuma - 1:15, 1l - 1:20, 60m0T ¢ TophoM HEYCTONYMBOW KOHCHCTCHIIMH, HE IOJIAFOIINXCS
KJaccuukanuu;

HachIIA Ha ITOMMax PEK, Ha y4YaCTKax NEPECCUYCHHSA BOJOCEMOB M BOJOTOKOB, Ha ydJaCTKax
BPEMCHHOTO IMOATOINICHUSA, 4 TAKKEC Ha YYaCTKAX 3CMJIIHOTO ITIOJIOTHA, PACIIOJIOKCHHBIX BIAOJIb
BOJOTOKOB, BOOOCMOB, BOJAOXPAaHUJINII U Mopeﬁ;

HACBINM Ha KOCOropax Kpyde 1:5, COKeHHBIX CKaJlbHBIMU T'PYHTaMH, Ha KOCOTOpax Kpyue
1:3, clI0KEHHBIX JUCIIEPCHBIMHU IPYHTaMU, a TAaKXKe Ha KOcoropax KpyrusHou ot 1:5 go 1:3 npu
BBICOTE HU30BBIX OTKOCOB Oosiee 12 M;

BBIEMKH IIPH BBICOTE OTKOCOB GoJiee 12 Mm;

BBICMKH B CKAJIBHBIX I'PYHTAaX IIPpU He6J'IaFOHpI/I$ITHI>IX HHXXCHCPHO-T'COJIOTUUCCKUX YCIIOBUSAX,
B TOM YUCJIC ITPU 3aJICTaHUU IIJIACTOB I'OPHBIX ITOPOJA C HAKIIOHOM Kpy4e 1:3B CTOPOHY IIYTH,

BBICMKH B TJIMHUCTBIX NCPCYBJIAKHCHHBIX I'PYHTAX C MOKA34aTCJICM TCKYUYCCTH ||_ > 0,5 HnIn
BCKPBIBAOIINME BOAOHOCHBIC TOPHU30HTHI;
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BBIEMKH IIyOMHOH 60Jiee 6 M B IIMHUCTBIX TPYHTAX B pailOHaX N30BITOYHOTO YBIAKHEHHUS,

BBIEMKHU B CHJIbHOHAOYXAIONIMX IPYHTaX, B APYrux (B TOM YHCII€ UCKYCCTBEHHBIX) TPYHTAX,
PE3KO CHMKAKOUIMX YCTOMYMBOCTH OTKOCA U MTPOYHOCTh OCHOBHOM IUIOLIAJKH MPU BO3JACHUCTBUU
KITMMATUIECKUX (PAKTOPOB M TUHAMHYECKUX BO3JCHCTBUAX (TIMHUCTBIC TPYHTHI C BIAXKHOCTHIO
Ha TpaHuie Tekydectu Ooisiee 0,4), a TakKe HACHINIUA, MPOCKTHUPYEMbIE C HCIOJIb30BAaHUEM
YKa3aHHBIX TPYHTOB;

3eMJISHOE TIIOJIOTHO Ha IyYUHOOINACHBIX YydacTKax (Mecra ¢ IepeMexarouuMucs
Pa3HOPOJHBIMHU [0 CBOUM ITyYMHUCTBIM CBOWCTBAM IPYHTaMM B 30HE IPOMEp3aHMUsI; HACHIIU
BBICOTOH 1O 3 M Ha OCHOBAaHHMM C MEJIKOOYTPHCTBIM penbe(oM; Yy4acTKH C JOKaJIbHBIM
YBIQKHEHUEM IyYUMHHUCTBIX TIPYHTOB, KOHIIEBBIE YYAaCTKH CKAJIbHBIX BBIEMOK, YYacTKH C
HapyIIeHUEM TEMIIEPATYPHOTO PeXUMa);

3EMJISIHOC ITOJIOTHO B MECTaX AKTUBHBIX CKJIIOHOBBIX HpOIIGCCOB (Ha y‘IaCTKaX C HaJIMYMUEM
WU BO3MOXKHBIM Pa3BUTHEM OTOJI3HEH, OOBaJIOB, OCHINEH, KaMEHHBIX POCCHITEH, CHEXHBIX
JIaBUH, CEJIEH, OBPAroR);

3eMJISIHOE TOJIOTHO Ha y4acTKaX ¢ Pa3BUTHUEM €CTECTBEHHBIX MIJIM UCKYCCTBEHHBIX MOA3EMHBIX
oJIOCTeH (TOpHBIE BEIPAOOTKU, KapCThl);

3eMJISTHOE TOJIOTHO B MECTax MepPEeCceYeHus ero TpyoonpoBoiamMuy;

3EMIIAHOC TIOJIOTHO, IIPHU COOPYKCHHU KOTOPOI0 HCHOJB3YIOTCA THUAPOMEXaHU3alWusad U
B3PBIBHBIC CIIOCOOBI IMPOU3BOACTBA pa60T, a TaKKE€ 3C€MJIIHOC IIOJIOTHO C DJ3JIEMCHTaMU
IFCOTCKCTUJIBHBIX U TCINIOU3O0IAINOHHBIX MAaTCPUAIOB B KOHCTPYKIHH,

3eMJISTHOE TIOJIOTHO, MPHCTPaMBaeMO€ K CYNIECTBYIOIIEMY MpPH HAIWYHHM Ha TOCICIHEM
OaIJTaCTHBIX KOPBIT M JIO)K HA OCHOBHOM IUIOMIANKe, OalIacTHRIX MHIIeH(OB Ha OTKOCax
CYIIECTBYIOIIEH HACHIITU W3 HEIPECHUPYIOIIUX TPYHTOB, KOTOPHIE HEBO3MOXKHO YIAIUTH IPH
Hape3Ke YCTYNOB M Ha Yy4YacTKax HaONIOJAIOIIUXCS WM HaOM0JaBIIUXCs JedopMaIiuii
AKCIUTYaTUPYEMOTO MyTH;

3eMJISIHOE TIOJIOTHO B pailoHaX pachpoCTpaHEHUs BEUHOMEP3IbIX TPYHTOB: MPU OCHOBAHUSX C
OTHOCHUTEINIbHOM ocajkoii 60see 0,1, B TOM yucie Ha MapsixX, a TaK)Ke Ha HaJeJHbIX ydacTKax, Ha
ydacTKax C HaJIM4YUEM MOJA3EMHOr0 JbJia, Pa3BUTHS TepMoKapcTa, coiluiokuuii, Oyrpos
My4eHus;

HACbhIlIM MW BBICMKH Ha Y4Y4CTKaX C TPYHTaAMH, MNOABCPKCHHBIMU PaA3KWKCHUIO IIpU
AJNHaAaMHU4YCCKOM BO3I[CI>1CTBHH;

HACBIIIM IIPU HACBIIIEHHBIX BOJIOW IPYHTAaX OCHOBAHUS U MEPEXOJIHbIE YUYAaCTKU OT HAChIIEH K
BBIEMKaM Ha Kocoropax kpyue 1:2;

3eMJISIHOE TIOJIOTHO B paiioHaX CTPOUTEIHCTBA C BHICOKOUW ceiCMUYHOCTHIO (7 6amioB u 6ornee
- B COOTBETCTBHUH €O CHuM 11-7-81*).

6.3 HpI/I MMPOCKTUPOBAHUUN 3CMJISIHOTO  ITOJIOTHA HeO6XO,Z[I/IMO YYUTBHIBATL BJIUSAHUC
KINMMAaTHYCCKHUX yCJlOBI/Iﬁ pa1710Ha nmpu HanOoJIIee He6J'IaFOHpI/I$ITHOM COY€TaHMM BHCIIHUX
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(baxTOpoB, a Takke creun(puiecKkue yCIOBHs MPOSBICHUS AedopManiil Ha SKCILTyaTUPYEMBIX
y4acTKax 3€MJISTHOT'O II0JIOTHA B PailOHE NPOEKTUPYEMOU JIMHUU.

IIpoext  3emMyiHOrO  NHOJOTHA  pa3pabaTbiBaeTCs HA  OCHOBAaHMM  MaTEepHAlIOB,
XapaKkTepU3YIOIUX TOMOrpadUueckue ¥ HWHKEHEPHO-TEOJIOTHUECKHE YCIOBUS  OOBEKTa,
OTpaKaIOUIMX €ro crenruduyeckne 0cOOEHHOCTH, U IOJDKEH COJEPXKATh!

- peuieHHe MO0 KOHCTPYKUIWHU 3eMJITHOTO TOJIOTHa M CHoco0aM €ro 3amuTbl OT BPEIHOTO
BO3JICHCTBUS BHEIIHUX (PAKTOPOB, C YKa3aHUEM I'PaHMI] UX IPUMEHUMOCTH;

- MEPOIIPHUATHUS [0 OXpaHE OKpYXkarolen cpepl (odecreueHrne IKOJIOTUUECKOro paBHOBECHS),
TpeOOBaHUS IO TEXHOJIOTHH ITPOU3BOJICTBA padoT;

- TEXHUKO-DPKOHOMHUYECKO€ OOOCHOBAHHME TMPUHATBIX  PEIICHUN, XapaKTePUCTUKHU
PacCMOTPEHHBIX BAPUAHTOB P HAJIMYUU AIbTEPHATUBHBIX PELICHUM.

Yka3zaHHble MaTEepUabl JOJKHBI OBITH OTpaXECHBI Ha YepTexax (HpOI[OJ'II)HOM U TIOIIEPEYHEBIX
npoq)pms[x, JeTalld KOHCTPYKIUU - HAa OTACIBLHBIX qepTemax) U B MOACHUTENBHOU 3alUCKE B
COOTBETCTBUU CO CHuM 11-02-96.

[lo xpynHbIM 00BEKTaM (OIMOJI3HEBON KOCOTOp, MepeceueHue BoJI0eMa, rIy0okoe 00JI0TO U
1p.) Matepuan opopmisiercs B BUE OTACIBHOIO pa3jelia MPOeKTa.

6.4 B 3aBucmMoCTH OT crHenu(uKd OOBEKTa pPacdyeTOM TIPOBEPSIOTCS: YCTOWYHMBOCTH
3eMJISTHOTO TOJIOTHA (0O0ImIas, a mpu HEOOXOAMMOCTH W MECTHas), CTaOMJIHBHOCTh OCHOBAHUS,
MIPOYHOCTH U 1e()OPMATUBHOCTH KOHCTPYKIIMH NMPUHATHIX 3aLIUTHBIX YCTPOUCTB.

[Ipn mpoBepke YCTOMYMBOCTH 3E€MJISHOTO TIOJIOTHA CJEAYET YYHUTHIBAaTh CHIKEHUE
MPOYHOCTHBIX XapaKTEPUCTUK TPYHTOB IOJ BIHUSHUEM BHOPOJUHAMHYECKOTO BO3JEHCTBUS
MOE3/I0B.

B npunoxeHuu I IpUBEACHBI PEKOMEHIAINU 110 METOJUKE pacueTa YCTOﬁqHBOCTH OTKOCOB U
JAaHbI IIPUMEPBI paCyY€TOB.

6.5 i ycTaHOBIIEHUSI PACUETHBIX XapaKTEPUCTUK TPYHTOB MOTYT OBITh HCIOJIb30BAHBI
MOJIOKEHUSI HOPMATHBHBIX JTOKYMEHTOB (Hampumep, CHul 2.02.01-83*), a Takke IaHHBIC,

IIOJIYYCHHBIC Ha OCHOBAHWU aHaJlIW3a COCTOAHUSA AHAJIOTHUYHBIX KOHCprT(LIHﬁ, YCIICITHO
OKCILTYaTUPYCEMBIX B YCIIOBUAX, HO,Z[O6HLIX pacCMaTpUBACMBIM.

HpI/I pa3pa60TI<e IIPpOCKTa 3CMJIAHOI'O II0JIOTHA 00s3aTeNLHO HAaTYpHOC OIIPCACICHUC
PACUYCTHBIX XapaKTCPUCTUK I'PYHTOB U APYTUX HCXOAHBIX JAHHBIX IO MAaTCpUajlaM HHIKCHCPHO -
I'€OJIOrH4€CKOro, ruJporcoJIOrndeCKoro u ru ipoJIOru4eCKoro O6CJ'I€I[OBaHI/IH 00BeKTa.

6.6 IIporpamma oOcneqoBaHMs COCTaBISETCS B 3aBUCHUMOCTH OT cHeUU(UKH OO0BEeKTa U
pemaeMoi 3a7ayu, ¢ y4eTOM CTENEeHH M3YYEHHOCTH ydacTKa pasMmelieHus oobekra. OObeMm
paboT W TOpANOK OO0pabOTKM MaTepualoB yCTaHABIUBAIOTCA B  COOTBETCTBHHM C
pPEKOMEHAANUAMHA METOIUYECKUX YKa3aHHUH M0 MHKEHEPHO-TEOJIOTMUECKUM U3bICKaHHsIM [30] u
nevictyromum ['OCTam (npunoxenue C).


normacs://normacs.ru/ke
normacs://normacs.ru/S2?dob=41306.000162&dol=41415.685231

CI 32-104-98 MNpoeKkTnpoBaHWe 3eMAAHOIO NONOTHA Kene3Hbix gopor konen 1520 mm 21

6.7 Pazmepsl u ouepTaHus MOMEPEIHOTO MPOQHIIS 3EMIISTHOTO TIOJIOTHA CIIEAYET HA3HAYaTh C
y4eToOM OOECTeUeHUsT MEXaHHW3aIlMi BCEX MPOU3BOJICTBEHHBIX MPOIECCOB, MPEAYCMATPUBATH
TEXHOJIOTMYECKHE TOJIKM HIMPUHOW HE MEHee 5 M Ha MOJUISKAIIUX YKPEIJICHUIO BBICOKHUX
OTKOCAaX BBIEMOK M HAchITieH [1], TEXHOJIOTHYECKHUE TIOJKH 0€30MacHOCTH Ha OTKOCAX CKaTbHBIX

BBIEMOK (CM. 1. 10.14) u Ap.

7 HACBIIIN
O01Me moJ10XKeHus

7.1 KoHcTpyKLMIO Hachlllel ciaeayeT MPOEKTUPOBaTh B 3aBUCUMOCTH OT MX BBICOTHI, BUJA,
CBOMCTB M COCTOSIHUS NPUMEHSIEMOIO I'PYHTA, NONEPEYHOI0 YKJIOHA MECTHOCTH, MHYKEHEPHO-
re0JIOTUYECKUX, TUAPOTEOJIOTHYECKUX, KIMMATUYECKUX YCIOBUH U CIOCOOOB IMPOU3BOJICTBA
3eMJIIHBIX paboT. [l TUIOBBIX pelIeHWH OuepTaHus Hachllled HEoOXOJMMO Ha3HauyaTh B
COOTBETCTBUHU C yKazaHUsAMU TaOmumbl 4.3 CHuM 32-01-95, pYKOBOJCTBYSICH IONEPEYHBIMU
npouiasMu Ha pucyHke 7.1. B cooTBeTcTBUM C TpeOOBaHUSMHU pazjena 3 Ccleayer
IpelycMaTpuBaTh YCHJIEHME KOHCTPYKIIMHM Hachllld B paboyell 30HE IyTeM YCTpOMCTBa
3alIUTHOTO €JI05 N0 0a/IaCTHON IPU3MOH.

7.2 Jlns HachINel Ha CyXOM W MPOYHOM OCHOBAHMU JIOMYCKAKOTCS BCE TPYHTHI, IPHUTOTHBIC
JUIA UX BO3BeJeHMs (cM. Tabmuny 4.1). [Ipu aTOoM cienyer, Kak MpaBUiio, UCIIOJIb30BAaTh IPYHT U3
OnuKalIuX BBIEMOK, TMPUTPACCOBBIX KAphEPOB U PE3EPBOB, a MpPH €ro OTCYICTBUM -
TEXHOTECHHBIE TPYHTBHI.
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a - HacwIIb Oe3 3ammTHOro cjiod H < 6 M; 6 - To ke, BEICOTOM OT 6 10 12 M; 6 - HACHIIIb C 3aIUTHBIM
ciroeM H < 6 M; 2 - TO e, BBICOTOH OT 6 10 12 M

Pucynok 7.1 - Ilonepeunsie mpo¢uin Hachlnel U3 HEAPEHUPYIOUUX I'PYHTOB MPH MONIEPEUHOM
YKJIOHE MECTHOCTH He Kpyue 1:5
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7.3 Tlpum coOTBETCTBYIOIIEM OOOCHOBAHUHU JIONYCKAeTCSd MPOEKTUPOBAHUE HACHIEH U3
pa3HOPOAHBIX IPYHTOB. IIpu 3TOM B cityuae pacronoxeHus necka (3a HCKIIOYEHUEM 3allUTHOTO
CJIOSl B OCHOBHOH IJIOLIA/IKE) HAJ| TIMHUCTHIM T'PYHTOM TOBEPXHOCTH MOCIIEIHEr0 HE0OX0IMMO
npunasath nonepeynsiii ykioH 0,04 - 0,10 oT cepenaunbl K KpasM Hacbkinu. [loBepxHOCTDH €04
MIECKa, PACIOJIOKEHHOTO IO/ CJIOEM TJIMHUCTOrO TPYHTA, IOMJICKUT BBIPABHUBAHHUIO 0e3
NpUJIaHus YKJIOHOB. KaKIplii CIOW OTCHIIIAEMOro TpyHTa JOJDKEH pacrojiaraTbCs IO BCEH
UIMPUHE HAChIMM (MCKIIOYEHHE COCTABIISIIOT ClIydad YCTPOMCTBA 3alllUTHBIX SKPAaHOB Ha
oTtkocax). ComnpspkeHHe B MPOJOJIBHOM HAlpaBiICHUU CJIOEB Pa3HOPOJHBIX TPYHTOB JOJKHO
OCYHIECTBJIAThCA ¢ yKIOHOM He Kkpyde 0,15 - 0,20 mpu BBICOTE HACBHINM HAJ COMPATAEMbIMU
ciosiMu  OoJjiee TIIYOWHBI TPOMEP3aHMs, CONPSHKEHHWE PAa3HOPOJHBIX TPYHTOB B YPOBHE
3alIUTHOTO CJIOSl CIEAYeT IpelycMaTpuBaTh C MPOJOJIbHBIM YKIOHOM B COOTBETCTBUHU C
pEeKOMEHIanuAMU 1II. 5.8.

B ceiicMuuecknx paiioHax Oosiee TsDKENbIe TPYHTBI PEKOMEHIyeTCs pacrojiaraTb B HUKHEH
YaCTH HACBIMHU (PUCYHOK 7.2).

7.4 JIns HachINed, OTCHIMAEMBIX U3 CKAJIbHBIX CIA00BBIBETPUBAIOIINXCS U BBIBETPUBAIOIINXCS
IPYHTOB (TOPHOM Macchl), a TaKXe U3 KPYMHOOOJIOMOYHBIX (BaJyHHBIX U TJIBIOOBBIX) TPYHTOB,
BEpPXHHUM CJIOMW MOIIHOCTHRIO He MeHee 0,5 M criegyer NPOEKTHUPOBATH W3 TPaBHITHO-
raJICYHUKOBBIX WJIH IIE0CHUCTHIX IPYHTOB, HauOoJee KpynHble (PpaKMU B KOTOPBIX HE JOKHBI
npesbimath 0,2 M. B Hukenexxamux ciosix HACBITA MAKCUMAJIBHO JIOIYCTUMBIA pa3Mep KaMmHs
YCTaHABIMBAETCS MpU MPOOHOM YIUIOTHEHHMH B 3aBHUCUMOCTH OT TPUHATOM TOJIIMHBI
OTCBINIAEMOTO CIIOA.

7.5 [Ipu mpoeKTHpOBaHUH HACHINIEH U3 TNIMHUCTBIX TPYHTOB, XapaKTEPU3YEMbIX BIAXKHOCTHIO
Ha rpanuie tekydectd Wi > 0,40, a Takke u3 Ipyrux crenuduueckux rpyHTOB, B TOM YHCIIC
TEXHOTCHHBIX (IPOYHOCTHBIE CBOMCTBA KOTOPHIX B KOHCTPYKILIUHU MO BO3/IEHCTBUEM IMPUPOTHBIX
(hakTOpPOB MOTYT 3HAYUTENILHO CHIKATHCS), HEOOXOIUMO MPEayCMAaTPUBATh OTCHINKY BEPXHETO
CJI0Sl U3 TIECKOB, a TAK)Ke CO3/IaHHE 3aLUTHOIO HKpaHa Ha OTKOCAX.

7.6 Ilpu mNpoeKTUPOBAHMHU IE€pPECEUCHUIl KENEe3HOJOPOKHOM JIMHUU € TPYOONpPOBOJAMU
MOCJIETHUE JIOJDKHBI OBITh PEKOHCTPYUPOBAHBI WM MEPEYCTPOECHBI, TPU 3TOM MPEAYCMATPUBAIOT
HaJ3eMHYIO (Ha OMOpPax WM CTaKa/ax) WK MOJ3EMHYIO UX MPOKIAJKY.



CI 32-104-98 MNpoeKkTnpoBaHWe 3eMAAHOIO NONOTHA Kene3Hbix gopor konen 1520 mm 23

a)

& —rrT e E et T hl fh Sf S - = “‘ >
- . ey = -
Gt Jepr TN Wil Dy e SR A BT A =/ = lf/l.'ﬂsld.;"/) SRy By

e = =, Sy B R BCE) BINE] I Fap m Y v P asa ey =
> ,,J{”,,/ ’-’é,’/fl-‘_’»,’{' o AL RIS S - W P e f ;.'.' - ,','.’”,—'L"'Sf”;‘j‘g-rg & I

6)

7 SV ET=IT 0

W SO EN A ZINE IR 2w g =y
12 £ M AT S HE N e gl e

Bf a=tis =" Wpr = WIS I SUC ToAll T Y00 T 0 = R Ly e G-

v . a & % b I R ok, A * e = p
fhe re s e » T B v = %%
- . e ’ -

v 13 PO A L R R

.
»
PR IRIT N S AR

a - IPEeHNPYIOMUH TPYHT PACMOIO0KEH HaJl TIIMHACTHIM; 6 - TIIMHUCTHIA TPYHT HAXOAUTCS MEXKIY CIOSMHU
JpeHupytoriero; 1 - mpeHupyrommi TpyHT; 2 - TIMHUCTBIA TPYHT

Pucynok 7.2 - CxeMbl BO3MOYKHOTO PACHOJIOXKEHUSI Pa3HOPOIHBIX TPYHTOB B HACKITIAX

Y CTpoiicTBO mepexo0B TPyOOIPOBOIOB B TeJI¢ HACKIH 3anperaeTcst (CTH LI-01-95).

7.7 CocTaB paboOT MO MOATOTOBKE OCHOBAHMI HACBITICH CIIETyeT Ha3HAYaTh C YYETOM BBICOTHI
MPOEKTUPYEMOI HACBIMA W TIONMEPEYHOMY YKIIOHY MECTHOCTH. Bo BceX ciydasx TMOJUICKHT
YIAJICHUIO ¥ CKIIQJWPOBAHUIO TIOYBCHHO-PACTHTEIBHBIA CIIOM C TUTONMAJAN OCHOBAHMS HACHIIH
IUIS. TIOCIICAYIOIIETO HWCIOJIb30BaHUSI €r0 B IPHPOJOOXPAHHBIX WENIAX (B TOM 4YHCIE IS
MOKPBITHSI OTKOCOB 3€MJISIHOTO TTOJIOTHA, PEKYJIbTHBAIIMH KAPhEPOB).

B mecrax, rie cpe3ka mo4YBeHHO-PACTUTEIBHOIO CJI0sI HelleiecooOpa3Ha BCIEACTBHE HU3KOTO
YPOBHS €ro IUIOJOPOJusi, HEOOXOAMMO TMpeaycMaTpuBaTh ylajleHHE JepHa B OCHOBAHUU
HachINei BbICOTOM 10 0,5 M HAa paBHUHHBIX ydacTKaxX U Kocoropax KpyrusHoii 1o 1:10, a Taxxke B
OCHOBAHMU HachkINel BbICOTOM 10 1 M Ha kocoropax KpytusHoi ot 1:10 mo 1:5.

B TaexHBIX M JECHBIX paﬁOHax IIpu IOATOTOBKC OCHOBAHHUA I10J HACBIIIA H606XO,Z[I/IMO
npeaycMarpuBaTrb yJAaJICHHUC BAJIC’)KHUKA, IIPU BBICOTC HACBIIIA 0 1 M 00s13aTeIbHA CIIOIIHAS
KOpUYCBKa ITHEH H YAQJICHUC MOXOBOI'0 IIOKpOBa; IIpU OoJIbIIEH BBHICOTE HACBLIIEH ITHH MOTYT
OBITE OCTaBJICHBI, HO CIIMJICHBI TaK, yTOOBI BEICOTA UX HE IIpCBhIIIaIa 0,2 M.

7.8 B mpeznenax kocoropoB KpyTuszHo# oT 1:5 1o 1:3 He3aBUCHMMO OT BBICOTBHI HAChINEH
TpeOyeTcst Hape3Ka yCTYIOB B COOTBETCTBUH C puUCYHKOM 7.3. IlluprHa ycTynmoB NpUHHUMAaETCs
paBHOi1 oT 1 10 4 M. [loBepxHOCTH yCTYNOB CllelyeT NPUAABATh ITONIEPEUHBIN YKIOH B HU30BYIO
cropony BenuuuHoM 0,01 - 0,02, cTreHKH ycTylOB IpU UX BBICOTE A0 | M MOXHO NPOEKTUPOBATh
BEPTUKAIBHBIMU, @ IIPU BBICOTE JI0 2 M - ¢ HAKIIOHOM 0KoJIo 1:0,5.
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Hape3ka ycTynoB He mnpenycMaTpUBAaeTCsl JJsl HAChIIEW, pa3MellaeMblX Ha KOCOTOpax,
CJIOKEHHBIX JIPEHUPYIOIIUMH T'PYHTAMH M HE UMEIOIINX PACTUTENILHOTO MMOKPOBA.

Heo0xomuMOCTh TOATOTOBKM OCHOBAaHHWS HACBINCH, pa3MEIIacMbIX Ha KOCOTOpax,
CJIOKCHHBIX CKaJIbHBIMHU TI'PYHTaMH, CICAYCT YCTaHABJIMBATb B 3aBUCHUMOCTU OT MCCTHBIX
YCIOBHIA.

[Ipu HeOOJBIION BBHICOTE HACHIIEH Ha KOCOTOPAX, a TAaKKe HA YYacTKax MOJYBHIEMOK W
MOJIyHAChINIEH ciieyeT oOecreynBaTh OJHOPOJHBIE TPYHTOBBIE YCIOBUS I0J OCHOBHOM
IUIOLIAIKOM B IIpeJiesiax 30Hbl IPOMEP3aHUsl 32 CUET YACTUUHOMN 3aMEHbI €CTECTBEHHBIX I'PYHTOB
HACBIMHBIMU (B TOM YHCJE JPEHUPYIOIIMMHU) IS UCKIIOYEHHUS HEPaBHOMEPHOTO ITy4YECHHUS
(pucyHok 7.2). Ilpu 3TOM TOJNIIMHA CIIOSI HACBIMHOTO TPYyHTA Nmin JAOKHA OBITH HE MEHEe
yKa3aHHOU B Tabyuie 7.1.

Hacbinu Ha CbIpOM 1 MOKPOM OCHOBAaHMH

7.9 Haceimu Ha CBIpOM ¥ MOKPOM OCHOBAHHH CJICAYET MPOCKTHPOBATH MPEHMYIIIECTBEHHO U3
APCHUPYIONIUX TPYHTOB. HpI/I HCIIOJIB30BaHUM MCJIIKUX M IIBIJICBATBhIX IIECKOB MW TJIMHUCTBIX
TPYHTOB CJIEIyeT TMpeayCMaTpuBaTh MEPOINPHUATHS, OOECIMEeYNBAIINE YCTOMYUBOCTh U
MIPOYHOCTD 3EMJITHOTO TIOJIOTHA M €70 OCHOBAHMS: OCYIICHNE TPYHTOB OCHOBAHHUSI TIOCPEICTBOM
VIIyOJIEHHBIX KaHaB, JPEHAXEH, MPOCIOeB W3 JAPEHUPYIONIMX TPYHTOB, T'€0TEKCTHUIIBHBIX
MaTepHajoB, yCTPOICTBO OepM.



CI 32-104-98 MNpoeKkTnpoBaHWe 3eMAAHOIO NONOTHA Kene3Hbix gopor konen 1520 mm 25

a)
230
D 020,04
\\ TR LB
,: =06
o
A
6)

b

2.30

D

e
1 o
L]
-
v
—_ —4' T
— 4 1 -
~ 7
14 \ > :07

—pe
0,01—0,02

@ - HACBHITTh BBICOTOM HU30BOTO OTKOCa 70 12 M; 6 - merayib HaropHOW KaHaBbI ¢ OepMOii B TPyHTE

€CTCCTBECHHOI'O CJIOXKEHMUS,; 6 - HU3Kasl HACBIIIb Ha KOCOT'OPE; ¢ - IOJTYHACBIIIb-IIOJTYBBIEMKA, I - MU PHUHA

HWXXHETO YCTYyIIa OIPEACIACTCA U3 yCIIOBUSA BO3MOKHOCTH YIUIOTHCHUS I'PDYHTOB HIDKHEH 9acTh HACBIIIN,

1 - 3amMTHEINA CIOM

Pucynox 7.3 - llonepeunslie mpoduin HackINel Ha KOcoropax KpyTusHoii ot 1:5 o 1:3

Hp umeuanue - O‘IepTaHI/ISI BEpxa 3EMJIAHOTIO IIOJIOTHA HAa3HA4YakOTCA B COOTBETCTBHU C

TpeboBaHusIMH T1. 3.1.

7.10 bpoBka HachIneil J0DKHA BO3BBIIIATHCS HAJ YpOBHEM UUTENbHO (Oonee 20 cyTok)
CTOSIIIUX TMOBEPXHOCTHBIX BOJ WJIM HaJ HaWBBICIIMM PAcUeTHBIM YPOBHEM TPYHTOBBIX BOJI, a
MPU CBHIPBIX OCHOBAHUSAX HAJl TMOBEPXHOCTHIO 3€MJIM HAa BEIUYHHY, JOCTATOYHYIO IS
MpeIOXpaHeHs] OCHOBHOM IUIOIMIAAKK OT My4YeHHs] W MPOCaJoK. Pasmep 3TOro BO3BBILICHHS
ClieyeT yCTaHaBIUBATh B 3aBHCHMOCTH OT BHJA TPYHTOB, BBHICOTHI KANWIISPHOTO MOJHSATHS,
rIIyOWHBI IpOMEp3aHus B pailoHe CTPOUTENbCTBA, HO HE MEHEee 3HAUeHUH, YKa3aHHBIX B TaOIUIE

7.1
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JUia Hachlneil U3 CYrJIMHKOB U IJIMH BO3MOKHO HEKOTOPOE YMEHBILIEHUE YKA3aHHBIX BBICOT
IIPU YCJIOBUHU YCTPONCTBA KaIIUJUIPOIIPEPHIBATES.

I'myOuny poMep3aHus CleAyeT MPUHUMATh 1Mo KapTe 3 mpuinoxeHus: 1 CHuM 2.01.01-82 (cM.

npuaoxeHue H) WIK MO JaHHBIM MECTHBIX THIPOMETEOCTAHIIHA.

3a pacyeTHbII ypOBEHb IPYHTOBBIX BOJI CJIE€YET IPUHUMATh PACUETHBIM OCEHHUI YPOBEHb, a
IIPY OTCYTCTBUU HEOOXOJMMBIX JTAHHBIX - HAUBBICIIUK BO3MOXHBINH YPOBEHbB, ONPEACIIAEMBbIN MO
BEPXHEH I'PAaHHUILIE OTOJIECHUS IPYHTOB.

BosBelienne OpoBku Hackinel qopor [V kaTeropuu 1omycKaeTcsi yMEHbIIATh IO CPABHEHUIO
C HOpMaMHu TaOmuIbl 7.1 Ha OCHOBAaHUM JAHHBIX OMNbITA AKCIUIyaTallUM JOpOr B paiioHe
CTPOUTEINLCTBA, HO HE Oosiee ueM B 1,5 pasa.

Tabauma 7.1
B metpax
MHUHUMaJIbHOE BO3BBINICHHE OPOBKU HACHIIH TIPH
I'pyHT, Mcnonb3yeMslii JUIsl HACBIIN pacteTHoii r1youHe npoMep3anus
1,0 15 2,0 2,5

Ileckn cpemHell KpPYIHOCTH, IPEHHUPYIOIINE 0,9/0,6 1,1/0,8 1,4/1,1 1,6/1,3
MEJIKUE
Menkne HEIPEHHUPYIONHE M  IBIJIEBATHIE 1,2/1,0 1,5/1,2 1,8/1,4 2,0/1,6
MECKH, CYIIECH TIECYaHHMCTHIE
CyrmuHKA W TIWHBI, TBUIEBATHIE TDKEIBIE 1,6/1,3 1,9/15 2,1/1,7 2,4/2,0
cymecu

Ilpumeuanue - Ilepen uepToii - BO3BBIIICHHE OPOBKH HACKHINH HAJl PACUETHBIM YPOBHEM IPYHTOBBIX
BOJ WK AnuTensHoro (6omee 20 cyTOK) CTOSHUS TIOBEPXHOCTHBIX BOJI. 3a YEPTOW - BO3BHIIIEHNE OPOBKHU
HACBHITIM HaJI IOBEPXHOCTHIO 3€MITH TIPU CHIPOM OCHOBAaHUH WJIM HaJl YPOBHEM KpaTKoBpeMeHHO (MeHee 20
CYTOK) CTOSIIIIIX TTOBEPXHOCTHBIX BOJI.

VYKkazaHHbIe MUHHUMAJbHbIE BO3BBIIICHUS OpOBKM HACBINIEH [ODKHBI OBITH OOECIIEUEHBI IOCIE
3aBEpPILUCHUS OCaJKN IPYHTOB OCHOBAHHUSL.

7.11 Jlns Hacelled Ha ci1a0bIX W HEJOCTATOYHO IPOYHBIX OCHOBAHMIX HEOOXOIUMO
BBITIOJIHATh MPOBEPKY YCTOWYMBOCTH OTKOCOB HACHINICH W CTaOMIBHOCTH T'PYHTOB OCHOBAHHS,
OTIPECIATh UHTCHCHUBHOCTh OCAJ0K OCHOBaHMs. B 000CHOBAHHBIX TEXHHKO-3KOHOMHYCCKUMU
pacueTamMu Cilydasix CIeIyeT MpeayCcMaTpUBaTh MEPONPHUSITHS [0 COKPAIICHHIO CPOKOB
cTaOMIIM3alIlnH.

Hacpinu u3 riaMmHUCTBIX I'PYHTOB NOBBINIEHHOH BJIAKHOCTH

7.12 TnuHUCTBIE TPYHTHI MOBBIIIEHHOW BJIAXHOCTU (TYTOIUIACTHYHBIE C IOKa3aTelleM
tekyuectu 0,25 < I < 0,50) nomyckaercss MPUMEHATH Ul HAChINIEH TUIMOBBIX KOHCTPYKIUH MpU
BBICOTE UX JO 6 M (pPUCYHOK 7.4) Ha €CTECTBEHHOM CYXOM MJIM OCYIIa€MOM OCHOBAaHHM MpPHU
KpPYTH3HE OTKOCOB, yKa3zaHHOW B TaOmuue 4.3 CHuM 32-01-95. IIpu BbICOTE HACHINEH U3 3TUX
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rpyHTOB Oo0Jiee 6 M, a TakXKe MpHU INepeyBIAKHEHHBIX TPyHTaX (C MmokasareneM Tekydectd I >
0,50) He3aBUCHMMO OT BBICOTHI HacChIllel TpedyeTcss HHIUBUAYATbHOE IPOEKTUPOBAHHE,
YCTaHOBJICHHE CLIOCOOOB CHI)KEHUS MX BJIAYKHOCTH.

7.13 B mnpoektax HAachIed U3 TPYHTOB TMOBBIIICHHOW BIQKHOCTH M  OCYIIAEMBIX
NepeyBIa)KHEHHBIX HE0OX0IMMO IPEyCMaTpUBATh MEPOTIPUATHUS, YUUTHIBAIOIINE BOZMOKHOCTh
MIOCJIEAYIOLIEH MTOBBIIIEHHOW OCaJKU IPYHTOB Te€Jla HACBIIIA - KOHCTPYKTHUBHBIN 3aI1ac 110 BbICOTE
(o HopMaM TaONMILIbI 4.2) WM 110 IIUPUHE BEPXA HACBIIH.

[Ipu cpaBHEHHHM BO3MOJKHBIX BapUAHTOB CJEAYET YYHUTHIBATH 3aTpaTbl Ha IOJArOTOBKY
(ocylieHue) TPYHTOB W TOBBIMICHHBIC JKCIUTYaTAIHOHHBIC PACXOJbI B ITEPBBIC TOIBI PaOOTHI
TaKUX HACBIMEH.

7.14 ]JIns ocyumieHUs TPYHTOB TOBBIIIEHHOW BJIQXKHOCTH M TEpPEyBJIAXKHEHHBIX BO3MOKHO
MIPUMEHEHHE CIETYIOIINX CIIOCO00B:

- €CTECTBEHHOE MPOCYIIUBAHUE TPYHTOB B JICTHUI U OCEHHUMN TIEPHO/IbI, €CITU KIIMMAaTUYECKHUE
yCIIOBHS (TEMIIepaTypa, BETEp, OTCYTCTBUE aTMOCHEPHBIX OCAIKOB) SIBIISIOTCS OJarONpPUSTHBIMA
1 CTa0MIHLHBIMH BO BPEMEHH,

- OCYIICHHE TPYHTOB HEAKTUBHBIMU J00aBKaMH (TOTUITMBHBIC 30JIbI, IIJAKH, OTXOBI
TOPHOPYIHOM TPOMBIIINICHHOCTH) WJIH ITyTEM YepeI0OBaHUS CJIOEB TPYHTA (TEPEYBIAKHEHHOTO U
CyXOTO0) U3 JIBYX HCTOYHUKOB;

- OCYIIICHHE TPyHTa aKTHBHBIMH JI00aBKaMH (HeTaleHO! W3BECThIO, IEMEHTOM, 30JI0H-YHOCA,
rurcom, 0e3BOJHON KpucTaumueckoi (ochopHoit kucnoroit u ap.). Ilpu s3TroMm HambombIIUi
3pPEeKT AOCTHraeTcs TMPU COOPYKEHUHM HACHITICH W3 MBUICBATHIX IECKOB, CYIECEW, JETKHX
CYTJIMHKOB, UCTIOJIb30BaHNE KOHCTPYKTUBHBIX PEIICHHIA [25].
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Pucynok 7.4 - TunoBo# nomnepevHbiid MpoQHIIb HACKIINA BBICOTOH 10 6 M U3 TIIMHUCTHIX TPYHTOB
TyromiactTuuyHoi koucucrennuu (0,25 < 1. <0,5)

8 HACBHIIIN HA BOJIOTAX
O01mme noJ10KeHus

8.1 Haceinu Ha 60710Tax cieayer NpoeKTUPOBaTh C YUETOM:
- KaTeTOPUHU JOPOT'H;

- TUTIA U TIIyOUHBI 00JI0TA;
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- YKJIOHA MUHEPAJILHOTO JTHA 00JIOTA M BUJIa CIIAraroliX ero TPYHTOB;

- BUJad 'PYHTOB U MAaTCPUAJIOB, UCIIOJIb3YCMBIX IJII COOPYKCHUA HACBIIIH,
- BbICOTHI HACBIIIH,

- penbeda MECTHOCTH.

8.2 Tlpu mpOCKTUPOBAHWUU U CTPOUTEIHCTBE 3EMIITHOTO IOJIOTHA CJICAYET pa3jindyaTrh TPH
OCHOBHBIX THIIA OOJIOT:

| - 3amonHeHHbIE TOPPOM U APYrUMHU OOJOTHBIMH TPYHTaAMH YCTOMYMBOM KOHCHCTEHLUH,
C)KMMAIOIIMMUCS 01 HAarpy3KO# OT HAChIIU BBICOTOM 710 3 M;

Il - 3anmonHeHHbIe TOPPOM U APYrUMHU OOJIOTHBIMHM TPYHTAMU Pa3HOM KOHCHUCTEHIMH, B TOM
YuCJie BbIIaBIMBAIOLIMMUCS IO HArpy3KOW OT HACBINH BBICOTOH 3 M;

Il - 3anosHeHHbIE 0OJIOTHBIMH TPYHTAMHU B Pa3KIKEHHOM COCTOSIHUH, BBIIABIMBAIOITAMUCS
O] HArPy3KOH, ¢ TOP(DSIHON KOPKOH (CTUTAaBUHOW ) MK O€3 Hee.

Twun GoJioT H€O6XOJII/IMO YCTaHaBJIMBATH IO JAHHBIM HMHXKXCHCPHO-T'COJIOTHICCKUX HN3BICKaHUH
Ha OCHOBAaHUU:

- Te0JIOTHYECKOTO pa3pesa Ha MIyOMHY He MeHee | M HIKe TIOBEPXHOCTH MHUHEPAILHOTO JTHA;
- GUBUKO-MEXaHUUYECKUX XapaKTEPUCTHK Topda v ApYruX O0JOTHBIX TPYHTOB.

[Ipu ycranoBieHHH THTIA 0OJIOT MOKET OBITH MCTIOJIBb30BaHa TabIUIIAa NpuaoxeHus .

8.3 [Ipu mpoeKkTrpoBaHUH HACKHITICH HA 00JI0TaX HEOOXOAMMO 0OECTICUNBATH:

HEMpPEeBBILIECHHE JOMYCTUMbBIX PACUETHBIX 3HAYEHHUI YMPYrHX OCaJOK Hachlledl Ha Joporax
CKOPOCTHBIX, 0C000 Ipy30HaNpsoKeHHBIX, | - [1I kateropwuii - 2 mm, Ha goporax IV kareropum - 3
MM [12];

OI'PaHUYCHHUC 110 BO3MOXKHOCTU CPOKOB OCAAKHU I'PYHTOB OCHOBAHUA HackITIei CTPOUTCIIBHBIM
IICPHUOAO0OM.

HepecequI/Ie 00110T Tpaccoﬁ JIMHUW  CIeAYCT IMpeaAyCMaTpuBaTb B Y3KHUX MCCTaX,
NpEeUMYyHICCTBEHHO HAa Yy4aCTKax C MEHBbIIIeH FJ'Iy6PIHOI>i U MUHHUMAJIBHBIM IOIIEPCUHBIM YKIIOHOM
MHUHCPAJIbHOI'O AHA.

8.4 [[J'Iﬂ COOPYKCHUA Hacellled Ha 0oJoTax CJIeAYCT HUCIIOJIB30BATL MPCUMYIHICCTBECHHO
APCHUPYIOIUEC I'PYHTBI 1JI BCEH HACKIITM MJIM €€ HUKHEH YacTH.

[Ipr OTCYTCTBHM TaKWX TPYHTOB JOIYCKAETCS MPUMEHSATH JJISI COOPY)KEHUS HAChINEH Ha
6onotax I u Il TMNOB MeJKHE HEAPCHHUPYIOIIME TECKH, MbIJICBAThIC MECKU M TMECUAHHCTHIC
CYTIECH.

[IpoexkTrpoBaTh HACHIIN U3 yKa3aHHBIX TPYHTOB CJIEIYET B COOTBETCTBUM C NPUBEICHHBIMU
MOTIEPEYHBIMU NMPOPUIIMH (PUCYHKH 8.1 - 8.5).
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Hcnonb30BaHNE TSOKENBIX CyNECe U CYTJIMHKOB Ul OTCHIIIKA HUKHEHN YacTH HACBINH (B 30HE
BBITOP(OBBIBAHUS) JOMYCKACTCS B HMCKIIOYMTENBHBIX Ciy4asx Ha Oonotax I m II TumoB c
00s13aTEIbHBIM YCUJICHHEM KOHCTPYKIIUM 3€MJISTHOTO TOJIOTHA U MPH TEXHUKO-PKOHOMHYECKOM
000CHOBaHMH, YUYUTHIBAIOLIEM, IOMUMO NEPBOHAYAIBHBIX CTPOUTEIBHBIX 3aTPaT, NOBBIIICHHBIE
pacxo/ipl Ha COJEPKAHUE 3EMIISIHOTO II0JIOTHA M BEPXHEr0 CTPOCHHUS IIyTH B IIEPUOJ BPEMEHHOMN
JKCIUTyaTaluu.

Jlnisi OTCHIIKM BEpXHEH 4YacTW HAchiNU (BbIMIE YpOBHS Oojorta Ha 0,5 M) JOmMycKaroTcs Bce
TPYHTBI, MPUTOTHBIC JIsi BO3BEACHUS HACHINECH, NMPU YCIOBHHM OOECHEeUeHHs] HEOOXOIMMOTO
BO3BBILICHUS OPOBKH.

8.5 Bo3BbleHne OpOBKM HACHIM HAJ| OBEPXHOCTBHIO 0O0JIOTA ClIEAyeT Ha3HAuaTh HE MEHeEe:
Ui ApeHupyromux rpyHToB 0,8 M mpu mojaHoM ynaneHud Topda B OCHOBaHUM M 1,2 M mpu
YaCTUYHOM BBITOP(OBBIBAaHUH, I MEJIKUX U MBUIEBATHIX MECKOB U MECYAHUCTHIX Cymnecei - 2 M.

Haceinu Ha oogorax I tuna

8.6 Ha Gomorax I Tuma HachImM BBICOTOW A0 3 M CIEAYeT MPOEKTUPOBATH C IOJHBIM WIIN
YaCTUYHBIM yJlaJIeHHeM Topda U3 OCHOBAHUS C 3aMEHOM ero MUHEPaJIbHBIM IPYHTOM.

[TonHoe ymanenue Topdha HE0OOXOAMMO MpeaycMaTpuBaTh Ha 00JIOTaX TIIYOMHOU 10 2 M mpH
BBICOTE HACHITCH 70 3 M (PHCYHOK 8.1).

YactuurHoe ynaneHue Topda IpuMEHSIOT Ha 0070Tax MIyOMHOM 10 2 M MPU BBICOTE HACKHITTH
Oosiee 2 M, a Takke Ha 0oJsioTax TryOMHOU 10 4 M (pucyHok 8.2). IIpu 3ToM TiyOMHY TpaHIen
BBITOP(OBBIBaHHSI HEOOXOIMMO Ha3HAuaTh MCXOJS U3 YCIOBUMN, 4TOOBI CyMMa BBICOTHI HACHIU
HaJ TIOBEPXHOCTHIO 00JI0Ta M TIIyOMHBI TpaHIIen BbITOp(OBBIBaHUS Oblla Obl HE MeHee 3,5 M
st jopor [ - I kareropuu u He MeHee 3 M st gopor IV kareropuu. [lpu 3TOM OTHONIEHUE
CYMMapHOM MOIIIHOCTH HACBIITHOTO CJIOS C Y4ETOM PacueTHOM 0CaJKH K TOJIIHUHE YIIIOTHEHHOTO
ciost Topa 1okHO ObITh He MeHee 2:1. KpyTu3Hy oTkoca TpaHien BHITOPGOBBIBAHUS CIEAYET
yCTaHaBJIWBATh B 3aBHCHUMOCTH OT CII0CO0a MpOM3BOICTBa paboT B npeaenax ot 1:0 mxo 1:0,5.

s popor IV kateropuu mepedyuclICHHbIC B 1. 8.6 MapaMmeTphbl JOIMYCKAeTCS YMEHBIIATh
HCXOJS W3 YCIOBHUH OOOCHOBAHHOTO CHW)KCHHMS CMETHOH CTOMMOCTH C YYE€TOM MECTHBIX
0COOEHHOCTEMN.

8.7 Hacemm BoicoToif 3 M u OGonee Ha Oosotax | Tuma criexyer HpoOeKTUPOBATh B
COOTBETCTBUU C MOTEPEYHBIMU MPOPHUIIAMHU, IPUBEICHHBIMH Ha PUCYHKE 8.3 C UCIOJIb30BAHUEM
Topda B KauecTBE ECTECTBEHHOTO OCHOBaHHUS HAchU. [lpu OGONBIIMX BBICOTAX HACHIEH U
riyouHax OOJIOT HAachIIM MOTYT OBITh 3aIpPOEKTUPOBAHBI C OepMaMH C y4E€TOM TEXHHKO-
SKOHOMHUYECKOTO 00OCHOBAHHUSI.

ITpu 3TOM 00s13aTENBHOM SABJISAETCS MPOBEPKA PACUETOM YIPYroi OCa/IKi HaChINEH.

B cnyyae mpeBblIEHUsI JIOMYCTUMOTO 3HAY€HUs yNpyrod ocaaku (cMm. m. 8.3) ciemyer
*

IIpelyCMaTpuBaTh YCWICHHE KOHCTPYKLMH - YBEIWYEHHE TOJIIMHBI HACBIIM 33 CYET
YBEJIMUEHUS €€ BBICOTHI MJIM YaCTUYHOM 3aMeHbl TOp(da B OCHOBAHUH HACHIITH IPYHTOM.
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Tonmmuaa HacBIM OMpeAesieTcss MO OCH IYTH W BKIKOYAaeT B ce0s BBICOTY HACBIU Hak
MOBEPXHOCTHIO 00J10Ta, TTyOHHY TpaHIIEH BHITOP(OBBIBAHMS U OCaIKy Topda Mo HACKIBIO.
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a - V3 IPEHUPYIOIINX TPYHTOB; 6 U 6 - N3 MEJIKHX W MBUICBATHIX TIECKOB, MECYAHUCTHIX cymecel; 1:m -
KpYyTH3HA OTKOCOB TpaHien BeiropdossiBanus (ot 1:0 go 1:0,5)

Pucynok 8.1 - Ilonepeunsle npouin Hacklnel BICOTOM 10 3 M C NpeiBapUTEIbHBIM
BbITOp(OBBIBaHKHEM Ha 60s10Tax | TMNa riyOoUHOM 10 2 M MpHU NONEPEYHOM YKIIOHE OCHOBAHMS
He kpyue 1:10
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a - M3 IPEHUPYIONINX TPYHTOB; 6 - U3 MEJKHX M MbIJIEBATHIX ITECKOB, TIECYaHUCTBIX cymecei; 1:m -
KPYTH3HA OTKOCOB TpaHiien BoiTopdossiBanus (ot 1:0 1o 1.0,5); h, - rmyOuna Tpaniien
BHITOP(OBBIBAHUS; S - 0CajIKa HACHITIH

Pucynok 8.2 - Tlonepeunsie mpo¢ i HackITIeld BEICOTON OT 2 10 3 M C YaCTUYHBIM
BBITOPOBBIBaHUEM Ha 00J0Tax I TMMa riy6uHOM OT 2 10 4 M IPH TOTIEPEYHOM YKIIOHE
MHHEPAJIBLHOTO AHa 60510Ta HE Kpyue 1:10
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a - U3 JpCHUPYIOIINUX I'PYHTOB, 6 - U3 MEJKHUX U MbLIEBATHIX IECKOB, IICCUYaHUCTBIX cyneceﬁ
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Pucynok 8.3 - Ilonepeunsie mpo¢uim Hackinel BeIcoToi 6osee 3 M Ha 6onoTax | Tuna
rIIyOMHOHN 70 4 M IIpH MOTIEPEYHOM YKJIIOHE MUHEpaIbHOro AHa 60soTa He Kpyde 1:10

8.8 IIpoBepKy HEINpPEBBIIICHUS JOIMYCTUMBIX YIPYTHX OCAJOK CIEAyeT MPOBOAUTH M TIpPHU
YaCTUYHOM BBHITOP(OBAHUH MPH BHICOTE HACHIIIA MEHEE 3 M, €CJIM OTHOIICHUE TOJIIHHBI HACBIITN
K ToJMHE oOxaroro Topda B ocHoBanuu MeHee 3:1 Ha noporax I - III kateropuii u menee 2:1
Ha joporax IV kareropuu u noabe3AHbIX MYyTAX.

Mertoauka pacyera npecTaBicHa B METOANYECKUX PEKOMEHIanusx [12].

8.9 Ilpu ocraBnenuun Topda B OCHOBAHMM HACHIIEH (TIOJTHOM WM YaCTHYHOM) OO0BEM
3eMJISIHBIX PA0OT 1O BO3BEJACHUIO HACHINICH CJENYET OMPENENsITh C YYETOM OCaJIKU HACHIIU
BCJIE/ICTBHE COKMMAEMOCTH Topda B €€ OCHOBaHUU.

OpueHTHPOBOYHO OCAJKy OCHOBAHUS HACHITIEH BHICOTOM /10 4 M Ha 60y10Te TIyOUHOM 110 4 M
MOYHO OTIPEICIIATH 110 HOpMaM, MIPUBEICHHBIM B TabuIle 8.1.

Tab6numa 8.1
Ocanka S, % ToNUHBI 00XKIUMAaeMOro ci10s Top¢a Mo HACKITTSIMA
BBICOTOM
TonmuHa 00)KUMaEMOT0 CIIOS
Topda, M
pha, < 3 M IIpH YaCTUIHOM oT 3 10 4 M Ha eCTECTBEHHOM
BBITOP(OBBIBAHUH OCHOBaHUHU
2 40 50
Or2mo4 35 40

BenuuuHy ocaaku y KpaeB TpaHIled BHITOP(POBBIBAHUS S MPHU MPOEKTUPOBAHUM HACHINIEH U3
MBLIEBATHIX MTECKOB U JIETKUX cynecel (CM. pUCYHOK 8.2) oIycKaeTcsl MpuHUMath paBHoit 20 %
TOJIIMHBI 00’)KUMaeMoro cjiost Topda.

OC&I[Ky HachINeH IIpHu JIFOOOM COYETAaHHH UX BBICOTHI U MOIIHOCTH CJIOCB TOp(i)a B OCHOBaHUH
HpI/I6J'II/I}KCHHO MOXXHO ONpE€ACIUThL PacCud€TOM B COOTBETCTBUH C PEKOMCHAAIWAMU NPUNOKEHUNA
E.

Ha craguyu TEXHHUKO-3KOHOMHUYECKUX I/ICCJ'IeI[OBaHI/Iﬁ IJ1 IpCABAPUTCIIBHBIX PAaCdYCTOB IIpH
CpaBHCHHUHA BapUaHTOB Tpacc, OIIPCACIICHUN OIITUMAJIBHOTI'O COUCTaHuAd T J'Iy'6I/IHLI
BBITOp(bOBbIBaHI/IH W BBICOTBI HACBLIIIKM HaAd ITIOBCPXHOCTBIO 00J10Ta MOYKHO TaKKe IIPpUMCHATDb
HOMOI'PaMMBI, IIPUBEICHHBIC B npuioskeHuu E.

Hacpinu Ha 6osotax I - I1, IT u III Tunos

8.10 Hacwimu u3 apenupyroommx rpyHtoB Ha 6omnotax I - II, II TunoB riyOunoit mo 3 ™M
ClIelyeT MPOEKTHUPOBAaTh C PACYETOM IOJHOTO yAajeHUs Topda yCTOWYMBONW KOHCHUCTEHIMM U
MOCAJKM HAChIIM HAa MHHEpaJbHOE JHO 00JI0Ta, MPUMEHUTEIHHO K MONEPEYHBbIM MPOQUIIIM,
NIPUBEJICHHBIM Ha PUCYHKE 8.4, a.

I'myOuHy KaHaB-TOP(QONPUEMHHKOB CIEAyeT Ha3HayaTh PABHOM TOJIIMHE PaCTUTENIBHO-
KOPHEBOTO ITOKPOBAa, HO HE MeHee 1 M.




CI 32-104-98 MNpoeKkTnpoBaHWe 3eMAAHOIO NONOTHA Kene3Hbix gopor konen 1520 mm 33

[Ipu ucnonb3oBaHMU ISt COOpYKeHUs Hachinmeld Ha Oonotax I - II u Il TumoB menkux u
IIBUIEBATBIX IIECKOB M IIECYAHUCTBIX CYIECEH CIeNyeT IpeNyCMAaTpUBaTh IIOJIHOE YIAJICHUE
TOopda B OCHOBAHUU (PUCYHOK 8.4, 0).

BeIpesaercs pacTUTENbHO-KOPHEBOM MOKPOB, IIOCIE YEro pa3phIXJAIOTC HUXKEIISKALUE CIOU
U y#ajsieTcs BCIUIBIBAIOIIMK TOp(d 3a mpenensl TpaHmen BbITOpQoBbBaHWA. HuxHss 4acTh
HaCBINU (HUKE MOBEPXHOCTH 0O0JI0TA) COOPYKAETCsI IIYTEM OTCHIIKM IpyHTa B BoAay. IIpu Takoi
TEXHOJIOTUU B3aMEH TOP(ONPUEMHHUKOB C JBYX CTOPOH HACHIIM HAPE3ar0TCS BOJOOTBOIHBIC
KaHaBbl. YKa3aHHbIE pab0OThl PEKOMEH IyeTCs BBINOJIHATh B 3MMHEE BPEMS.

[Ipn mnpoexTtupoBaHMM Hacklmed Ha 00JI0TaX BCEX THUIIOB, COOPYKAaEMbIX CIIOCOOOM
TUAPOMEXaHU3alNH, CIEAYeT pacCcMaTpUBaTh BapHaHThl KOHCTPYKLMH HACBINU C IUIDKHBIMU
OTKOCaMH. BBICOTY IIISKHOTO OTKOCAa B MECTE COIPSDKEHUS €ro C OTKOCOM HAaChIU CIENYET
IIPUHUMATH PaBHOM | M HaJl OCHOBaHUEM HACBIITH.

8.11 Hacemmu na Oomorax III Twma rioyOmHOW 10 4 M CleAyeT TPOEKTHPOBATH,
IpenycMaTpuBas UCHOJIb30BaHUE MUHEPAILHOTO AHA 00J0Ta B KaU€CTBE OCHOBAHMS 3€MJISTHOTO
MOJIOTHA, C YY4E€TOM MpPEABAPUTEIBHOTO yAaJeHus TOp(SHOW KOpKH (pUCYHOK 8.5) wim 0e3
yaaneHus. B mocienHem ciiydae TOJIIIMHA HACHIM C YYETOM €€ YacTH, PAclOJIOKEHHOM HIDKe
ypoBHs 00J10Ta, AOJKHA OBITH HE MEHee 3 M HaJl MOBEPXHOCThIO TOP(SAHON KOPKH, IPU 3TOM
ClleyeT BJI0JIb TOJOIIBBI OTKOCAa HACBHINMM IPEIyCMaTpUBaTh YCTPOWCTBO MPOPE30B Ha BCIO
TOJILIUHY PACTUTENBHOTO CIIOS.

Ocanky HacweI 3a CYET CKaTusg TOPMSIHOW KOPKM MOXKHO OIPEACIUTh IO HOpMaMm,
MPUBEJICHHBIM B Ta0yHIe 8.1.

KpyTusHy OTKOCOB HAacChITIel BBIIIE MOBEPXHOCTH 00JIOTa CleayeT Ha3zHayaTh MO HOpMawm,
MpUBEIEHHBIM B Tabymie 4.3 CHuM 32-01-95 u Tabauiie 3.2 ¢ y4eTOM yriia €CTeCTBEHHOTO OTKOCa

O BOJOM.
Tab6numa 8.2
Buz rpynTa KpyTtuzHa oTkOoCOB HUXKE
ypoBHS 601oTa

ITecok MenKui U NBUIEBATHIN 1:3
[lecok rpaBemUCTHIN, KPYITHBIN U CPEOHENH KPYITHOCTH 1:1,75
KpymHo06110MO4YHBIE TPYHTHI (Ta€YHUKOBEIN, TPaBUIHBIN, IIeOCHUCTHIN, 1:15
JIPECBSTHBIH )

Ilpumeuanue - 1lpu ruapoHamMbIBe HACHIIIEH KPYTH3HA OTKOCOB YCTAHABJIMBACTCS IIPOCKTOM.

8.12 Ilpu mpoeKTUpPOBAaHUU HACHINEH Ha 00J0TaX ¢ cOXpaHEHHUEM Topda B OCHOBAHUH MOTYT
ObITh MPHUMEHEHBl KOHCTPYKTHBHO-TEXHOJOIMYECKHE MEpONpPHUATHs, HalpaBlIeHHbIE Ha
o0ecreyeHne yCTOMUYMBOCTU HACBIMH, CTAOMJIBHOCTU TPYHTOB OCHOBAHUS, CHW)KEHUE 3HAUYEHUS
OOIIMX U YIPYTHUX OCAOK H T.J.
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OCHOBHBIMU M3 3THUX MEPOIPUATUI SABIIAIOTCA
OTKOCOB;

a)

34
YCTPOMCTBO OEpM WM YIOJIOKEHHBIX

L e)
'[ 1 NpoexTran Gpoaxa
'_nmunmanopoexa 5 . gy e
H 32 a2 Ty . B D NS ja2 !
f—-\-‘ e 4 LE TN
== \'— . e . | — — —“ls‘
™ =N N e Lo T m o G
~ 2.0 "?;h . : . ; .. .‘,._’.."\ 20 ~
~ o~ ™ ™ M
LELAE A, /7/7//7////////////////
6)

(= \.
-
N

2,0 7. 3
i R4
L EAAT ////////77//////7///77////7//7

a - U3 ApCHUPYIOUINX IrpyHTOB 0 - U3 MEJIKHMX U IIBIICBAThIX IIECKOB, ITI€CYaHUCTHIX CyInecen 1-

b
TOpPONPUEMHHK, 2 - BCIIOMOTaTeIbHAS JIMHUS YIS ONPEICIICHUS IMUPUHBI TPAHIIIEH BBITOP(POBBIBAHUS

Pucynok 8.4 - Ilonepeunsie nmpodrm Hackinei Ha 6onoTtax Il Tuma rimyounoi 1o 3 M ipu

MOTMEPEYHOM YKJIOHE OCHOBaHUA He Kpyue 1:15

Npoextian Gpoexa

-

777

/1////////.77_/'//711//

1 - Topdstaast kopka

Pucynox 8.5 - Ilonepeunstit npoduib Hackinu Ha OosnoTax I Tuma rimyOunoit 1o 4 M npu

MOINEPEYHOM YKJIIOHE OCHOBaHUs He Kpyue 1:20

- YCTPOUCTBO B OCHOBAHUH BCPTUKAJIBHBIX T'PYHTOBBIX CBaM MJIM CBaM u3 APYrux mMarepuaioB
B TOM 4YHUCJIIC KOHCTPYKI_[I/Iﬁ POCTBCPKOBOT'O THUIIA

TCOTCKCTUJIBHBIMHA MaTepruajiaMu

- YCTPOUCTBO HACTWJIOB MOA HACBIIIBKO HIIM apMHUPOBAHUEC CAMOU HACBIIIM, B TOM YHCIIC

- YCTPOUCTBO APCHAXKHBIX Hpope3el71 HJIN BEPTUKAJIIBHBIX IPCH

- YBCJIMYCHHUC BBICOTHI HACBIIIN UJIN I‘J'IYGI/IHLI BLITOp(I)OBLIBaHI/IH
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- MEpOIpPUATHS Ul IPEJOTBPALCHUS CIOJ3aHUS HACHIIM TP HAKIOHHOM JHE OoJioTa
(BpIpaBHUBAHUE JHA, YCTPONWCTBO YIOPHBIX KAMEHHBIX IPU3M U Jp.);

- MHCIIOJIb30BAHUC T'COTCKCTUJIBHBIX MATCPUAIOB, YKIAAbIBACMBIX HCIIOCPCACTBCHHO Ha
MOBEPXHOCTh 00JI0Ta WJIM Ha BBIPABHUBAIOLIMKA CIIOH TpyHTa (U TepepacnpeacaeHus
Harpy3ku, BbIpaBHHUBAHUA OCAAKU U NPCAYNPCIKACHHUA JIOKAJIBHOTO IMPOAAaBJIWBAHUA HACBIITHOT'O
IPyHTa B OCHOBAHUE).

813 HpOCKTI/IpOBaHI/Ie HACBIIIENd U3 MECTHBIX I'NIMHUCTBIX I'PYHTOB AOJIPKHO BBITIOJIHATLCA B
COOTBETCTBUU C TPEOOBAHUSIMHU II. 8.4 IPU KPYTU3HE OTKOCOB B HUKHEHM YaCTH HACHIIIU HE Kpy4e
1:2, ¢ ycTpOMCTBOM 3alIMTHOTO cJosi moja OamtacTHOM mpu3moit (cm. 1. 5.5). Ilpm pacuerax
YCTOMYHMBOCTH HACBINM CIIEAYET YYUTHIBATh CHM)KEHUE IPOYHOCTHBIX XapaKTEPUCTHUK TPYHTOB,
BBI3BIBAEMOE OCOOCHHOCTSIMHU YCIIOBHIA MMPOU3BOJICTBA 3EMJISTHBIX PadoT.

8.14 Ha poporax BBICOKOH TPY30HANPSIKEHHOCTH, BBICOKOCKOPOCTHBIX, a TaKkKe NpHU
YCKOPEHHBIX TEMIaX CTPOUTEILCTBA I CO3/IaHUS PABHOIPOYHOTO MO MPOTSHKEHUIO 3EMIISTHOT O
moJloTHa Ha OosioTe | ThUma M CMEXKHBIX C HMM Yy4YacTKaX PEKOMEHIYeTCs paccMaTpHUBaTh
BApUAHTHl MMPOEKTUPOBAHUS HACBHINEH BBICOTON 70 2 M Ha 6ojortax | tuna rimyOuHO# 10 3 M ¢
MOJIHBIM y/aJieHHeM Topda B OCHOBaHHH.

8.15 Ilpm mpoeKkTHpoBaHWM HACHIIEW Ha O0JIOTaX C OCTaBJICHHEM Topda B OCHOBAHUU
o0si3aTebHA: TPOBEPKA HEMPEBBIMICHUS JIOMYCTUMOTO 3HAYEHUS YIPYTUX OCAJOK TPYHTOB
OCHOBAHHMS HACHIMH, a TAK)KE HHTEHCUBHOCTH 0CaI0K [12].

,Z[J'ISI TaKUX OOBEKTOB HCO6XO,I[I/IMO npeaycMaTrpmuBaTtb HMUCHBITAHUEC TOTOBOIO 3EMIIAHOTO

MOJIOTHA MPOOHBIMHU Harpy3kamu (npunoxenue X).

9 HACBIIH B YCJIOBUAX MOATOIIEHUI

9.1 Haceinu Ha yyacTKax MOATOIUICHUS CIIEAyeT MPOEKTUPOBATh C YUETOM MOCTOSIHHOTO WJIU
MEPUOIUUYECKOTO BO3JICHCTBUS BOJHBIX Macc BOJIOTOKOB MM BOJOEMOB, KOTOPOE MPOSBISETCS B
BHJIe OOBOJHEHHUS IPYHTA TEJIa HACKINEH, Pa3MBIBAIOILIETO BO3ICHCTBUS, BBI3IBAEMOT0 TEUCHUEM
BOJTHOTO TOTOKA WJIM BOJHEHHEM, Pa3pyLICHUSI U 3aTPOMOXKACHUS OTKOCOB 3€MJITHOTO MOJIOTHA
JIBIOM.

9.2 Ha npmwKUMHBIX y4acTKax TPaccChl, I/Ie pa3MelIeHHe 3€MIISIHOTO TMOJIOTHA OIPAaHUYEHO C
OJIHO# CTOPOHBI KPYThIMHU (KaK MPaBHIIO, CKaJIbHBIMU) KOCOTOPaMHU, a C APYroi - BOAOTOKaMH (1
BOJI0O€MaMH), B OOJIBIIMHCTBE CIy4aeB HE MMEIOIIUMU MPUOPEKHBIX Teppac MO TEXHUKO-
SKOHOMHYECKUM COOOpaKEHUSM, MPEANOUYTHUTEIHHO MPOEKTUPOBAHHE 3E€MJISTHOTO TOJIOTHA
MIPUCIOHEHHBIMU HACHITISIMHU.

Ha NPpUXUMHBIX Y4YaCTKax CJHCAYCT IIPOBEPATb HOCTATOYHOCTH BO3BBIIICHUA 6pOBKI/I
3CMJISIHOTO ITIOJIOTHA (YCTaHOBHeHHOﬁ B COOTBCTCTBUU C YKa3aHUSIMHU II. ﬂ) Ha YCJIOBUAX
34aTOPHBIX U 3AKOPHBIX SIBIICHUIA.

9.3 EpOBKa 3EMJIIHOT'O TIOJIOTHA Ha NOAXO0JaX K BOAOIPOIYCKHBIM COOPYXCHUAM 4YCPEC3
BOJOTOKH B IMPCACIaX HUX pa3jinBa, HNpU PACIHOJIOKCHHU KEIC3HOAOPOIKHBIX JIMHUN BIOJIb
BOJOTOKOB, 03€p, Mopeﬁ, BOOOXpPAaHWIIMII, a TaKXKEC 6pOBKa OrpaJUTCIIbHBIX U BOAOPA3ACIbHBIX
,Z[aM6 AOJIKHBI BO3BBIIIATBCA HAA HAUBBICIIMM YPOBHCM BOJBI IIPU HNPOITYCKC HanOOJIBIIIETO
ImaBoOJKa € Y4€TOM IIOAIIOPa, HaAKaTa BOJIHBI HA OTKOC, BETPOBOI'0 HAaroHa, NpruJIMBHBIX U JICAOBBIX
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sIBIICHUH He MeHee 4eM Ha 0,5 M, a OpOBKa HE3aTOIUIAEMBIX PErYISIIMOHHBIX COOPYXCHHH H
Oepm - He MeHee yeM Ha 0,25 M.

HawuBpicinii pac4eTHbI YpOBEHBb BOABI CIEAYET ONpeneaTh nmo CHwM 2.01.14-83 ucxons us

BCPOATHOCTHU IMPCBLIICHUSA:

- Ha CKOPOCTHBIX, 0CO00Tpy30HAIPsDKEHHBIX THHUAX 1 TuHMX | - 111 kateropuit oOmeit cetn

- 1:300 (0,33 %);
- Ha muHUAX [V kateropuu o6mei cetu - 1:100 (1 %);
- Ha oabe3aHbIX myTsx [V kareropuu - 1:50 (2 %).

Ha mompe3mHpIX MyTSX, T/Ie MO TEXHOJIOTHMYECKHUM IPUYMHAM HE JIOIYCKAaeTCs MepephiB
JBYDKEHUS, B 0OOCHOBAaHHBIX CIydasX BEPOSITHOCTH IPEBBIIICHUS HAWUBBICIIETO PAaCUYETHOTO
YpOBHS BOJbI cienyeT npuHuMath paHou 1:100 (1 %).

IToamop cremyeT OmpenemsTh C Y4€TOM BO3MOKHOTO pa3MbIBa pyciia IOJ MOCTOM, HO HE
6osee yem Ha 50 % MOJIIHOTO pa3MbIBa.

BrIcoTy BETpOBOTO HaroHa M BBICOTY HaKaTa BOJH CIEAYyeT ONpeneisaTh no CHwM 2.06.04-82*

U1 00€CTIeYeHHOCTEH YKa3aHHBIX BBIIIE PACUETHBIX YPOBHEH BOIbI.

,21.]'151 MaJIbIX MOCTOB 1 Tp}I6 pacxod AOIMYCKaCTCd OMPEACIIATh C YYETOM aKKYMYJIAIIMKU BOJbI
nepes COOPYKEHUEM.

9.4 OTkoCBhl W TOJOIIBHI HACHIMIEH W OepM Ha MOAXOJaX K MOCTaM M TpyOam, OTKOCHI
PETYIISIIMOHHBIX COOPYXCHHH M KOHYCOB MOCTOB B MpeJeiax MOATOIUICHUS JOJKHBI OBITh
YKPEIUICHBI OT BO3ACHCTBHS JIb/a, BOJHBI M TCYCHHUS BOJIBI.

I'panunel OTIENBbHBIX YacTel KpemjaeHUs U UX TUMN (MOIIHOCTH) CIEAYET PacCUUTHIBATH IO
SMIOpaM BOJIHOBBIX Harpy3ok (CHuM 2.06.04-82*) wmcxonas M3 OOECHEYEeHHOCTH pPacuyeTHOTO

mTopMma. HpI/I pacd€Tax MOIMHOCTH KPCIUICHUA Ha BOJHOBEIC BOS,I[CI‘/'ICTBI/IH 00ecrevYeHHOCTh

pacueTHOi BBICOTHI BOJIHBI IPUHUMAETCS 5 % B CHUCTEME pacyeTHOTO IITOpMa 00eCIeYeHHOCTH 4
% (1 pa3 B 25 ner).

Ber KpCIUICHUA JOBOAUTCA 10 6p0BKI/I OTKOCa, €CIIM €€ OTMETKa OIpCaAcCICHa H3
TUAPOJIOTHYCCKHUX YCJIOBI/Iﬁ BOJIOTOKA I10 I1. 9.3 WK 10 TOM K€ OTMETKH Ha OTKOCE IIpu bonee
BBICOKOM Hacelimu. B KOHCTPYKIUAX  KPCIUICHUA  CICAYCT MpCAyCMaTpuBaTb MCPHI,
HCKIIIOYaromuUe 3aTCKaHUC BOALI 110 KPCIIJICHUEC C BLImepaCHOHO)KeHHOﬁ 9aCTHu OTKOCA.

Tun ¥ MOIIHOCTH KpCIUICHU ONPEACIIAIOT IO YCIOBUAM, COOTBCTCTBYHOIIUM PACUCTHBIM
pacxoJaM BOJLI. BCPOHTHOCTI/I IMMPEBLINICHUA PACXOJ0B U COOTBCTCTBYIOIINX UM ypOBH@fI BOJBI
Ha IIUKC IMaBOAKOB, IPHU KOTOPBIX ,HeﬁCTBYIOT YKa3aHHBIC (l)aKTOpBI, CJICAyCeT IPUHHUMATh B
3aBUCHUMOCTH OT KaTeFOpI/Iﬁ JA0pOoT:

Ha sjuHuAX Il u Gonee BBHICOKMX KaTeropuil W Ha BCEX JIMHUAX, HE JOMYCKAIOUIMX IO
TEXHOJIOTHYECKUM TIPHYHHAM TiepepbiBa aBmkenus, - 1:100 (1 %);

Ha ymHusx [V kareropuu 1:50 (2 %).
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[Ipumep pacueTa BOJTHOBOTO BO3JCHCTBUS, BBHIIIOJHEHHBIH B COOTBETCTBUU C TPEOOBAHHUSIMU

CHwuM 2.06.04-82*, BCH 206-87, HUMII-72 npuBeneH B npunoxexuu M.

Jnst 3ammThl MOATOIUISIEMBIX HACBIIEW OT Pa3MbIBOB MOTYT IPUMEHATHCS KOHCTPYKLHH
MACCUBHOTO M aKTUBHOTO THIIA (TUISHKHBIE OTKOCHI, O€pMBI, TaMOBI).

B cootBercTBUU C yCIOBHUSAMH SKCIUTyaTallMd U ACWCTBYIOIIMMH Harpy3skaMy Ha3HadaroTcs
CIOCcOOBI  3aIIUTHl TOATOIUIIEMBIX OTKOCOB HACHIIIEH B COOTBETCTBHH C PEKOMEHIAMAMU
HACTOSIIIETO JOKYMEHTA U alibOOMa THIIOBBIX KOHCTPYKIMH [22].

9.5 Jlnst 3ammuThl OTKOCOB OT Pa3MBIBAIOIIETO BO3ACHCTBUS MPU PACYCTHON CKOPOCTH TCUCHUS
BojoToka g0 4 - 5 wM™/c Haubosiee 11e7€CO00pa3HO HCMOJB30BaTh  Pa3pHIXJICHHBIC
CJTA0OBBIBETPUBAIOIIUECS CKATbHBIC TPYHTHI OCOOCHHO B TOpPHBIX paiioHax. I[Ipm orcyrcrBHm
TaKOro MaTepuaa, a TakKe MPU CKOPOCTH TEUCHHS CBBIIIE 4 - 5 M/C ClIeyeT MPOCKTHPOBATH B
KauyecTBE 3allUThl WH)XEHEPHblE KOHCTPYKUUU (COOpPHBIE W MOHOJMTHBIE >KEJIe300€TOHHbIE
IUIMTHBIC MMOKPBITUSA, KECTKHUEC U ruokue IMOKPBITHUA, 3allIUTHBIC U MOAINOPHO-0CCAAOIINUE CTCHEI,
cOOpHBIE JKeNIe300€TOHHBIE PSIKHU, OEPErOBbIC OTPAKIACHUS U JIP.).

JUis cHU>KeHMsI pa3MbIBAIOLIEr0 BO3/EUCTBUS MOTOKA HA 3€MIJISIHOE IOJIOTHO NPHU BBICOKOM
CKOPOCTH TEUYEHHUS NpeaycCMaTpHUBAIOT YCTPOWCTBO IMOIMEPEYHBbIX CcOOpyxeHuil (OyH, mImop,
noJtyzanpyz u ap.). LlenecooOpa3HocTs NpUMEHEHHs UX M MOPAA0K pa3MelleHHsl Ha 00BbEKTe, a
TaKkkKe HEOOXOJAUMOCTh CpEe3KH MPOTHBOIOJIOXKHOIO Oepera peKOMEHAYEeTCsl MpPOBEPSATH
MO/IEIUPOBAHUEM PEYHOI0 TOTOKA.

B mpenmenax Mexay NONMEPEUYHBIMU COOPYKEHUSMU ISl YKPEIUIEHUS OTKOCOB HAacChIIU
ClleyeT MPUMEHSTh CIOCOOBI 3alllUThI, YUUTHIBAIOLIUE CHUKEHHE CKOPOCTH TEUEHHUS B ATHX
30Hax.

9.6 3amuTHBIE KOHCTPYKIIMHU U3 Pa3pbIXJIEHHBIX CKaJIbHBIX CIA00BBIBETPUBAIOIINXCS TPYHTOB
(HEecopTUpPOBaHHON TOPHOM MacChl) MOTYT OBITH 3aIIPOEKTUPOBAHBI B BUJE 3aIUTHBIX OepM U
VIIUPEHHBIX 3AIIUTHBIX TPU3M.

OCHOBHBIM THIIOM YKpEIUICHUS SBISETCS KOHCTPYKIMS B BUJE 3aIIUTHON Mpu3Mbl (6epMm)
(pucyHok 9.1), KOTOpasi OTCHINIAETCS U3 HECOPTHUPOBAHHOM TOPHOW MAacChl, COJAEp)Kalled He
menee 50 % kamuel pacuetHoro auamerpa Oy TOJIMHY 3aUTHOTO CIOS CIeayeT MPUHUMATh
HE MEHEe TpPEeX pacueTHBIX TUAMETPOB, MPH IMIMPUHE MpHU3MbI MoBepxy He MmeHee 1 m. [lpu
HEBO3MOXXHOCTH IO MECTHBIM YCIIOBHUSIM OJHOBPEMEHHOW OTCBHINKH SApA HACBINMU M 3aIIUTHOMN
MIPU3MBI ITUPUHY €€ MTOBEPXY CJIeIyeT Ha3HauaTh HE MEHEe 3 M.

Omnpenenenne 0y, MPUBEAECHHOTO K IHAMETPY Ilapa, IMPOU3BOJUTCS B 3aBHCHMOCTH OT
CKOPOCTH TE€UEHHS BOJOTOKA U KPYTU3HBI OTKOca (npunosxkenwe 3). Ilpu 3TOM 0AHOBpEMEHHO
000CHOBBIBAETCS 3aJI0’KEHUE HAPYKHOTO OTKOCA 3alIUTHOM MPU3MBI 71; HA OCHOBAHUU TEXHHUKO-
SKOHOMHUYECKHX PACUETOB.

Ha BOrayThIx ydacTkax pycia peKkH, B CEBEpPHBIX paiioHaX, IJie OTKOCHI HAChIK MOTYT
MIOABEPraThCsl MHTEHCUBHOMY BO3JIEHCTBUIO JIENOXOAA, CIENYET MpeayCMaTpuBaTh 3alUTHYIO
IIPU3My LIMPUHOM MOBEPXY HE MEHEE 3 M C BHEIIHUM OTKOCOM HE Kpyde 1:2.
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[Ipu pa3mbIBaeMBbIX TPYHTaX OCHOBAaHHUS CIEAYET y IOJOIIBBI HACBHIM MHPEAyCMaTpPHUBAThH
VIIOpHYIO MpHU3MY - pucdepmy (pucyHok 9.1, 6), TpeOoBaHMS K KPYIHOCTH KaMHS B KOTOPOW
TaKHe e, KaK U JIIsl KaMHsI 3allIUTHOHM MPU3MBI Ha OTKOCE (npuaoxenue 3).

KoucTpykius ynopHOH IPU3MBI ONIPEIEISIETCS 110 pacyeTy.

9.7 YmmpeHHbIe 3alUTHBIC NMPU3MBI PEKOMEHIYIOTCS ISl 3aIIUTHI OTKOCOB OT IAaBOJIKOBBIX
BoA M nenoxona Ha goporax III u IV kareropuii mpu pacueTHo#l ckOpocTH TeueHHs A0 4 M/c U
BBICOTE Hachlnel He cBbile 10 M (pucyHOK 9.2). DTa KOHCTPYKLIMS CO3/Ia€TCsl IIyTEM IEPECHINKU
MO/ YIJIOM €CTECTBEHHOTO OTKOCa HECOPTHUPOBAHHOW TOPHON MAacCChI, cojaepiKamieldl OOJIOMKH
pacdyeTHoOro auaMmerpa He menee 25 %.

a 1 6 - COOTBETCTBEHHO TP HEPAa3pBIBAEMBIX U Pa3MbIBAEMBIX I'PYHTAaX OCHOBaHUS; 1 - HECOPTHpOBaHHAS
ropHasi Macca, Colepskaias KaMeHb pacyeTHO# KpymnHocTH di B kommuectBe > 50 %; m, - 3an0xeHne
HapYy>XHOT'O OTKOCA 3AIMUTHON ITPH3MBI

Pucynok 9.1 - KoHCTpyKIHS YKpPEIUIEHUS MTOATOIUIEHHOTO OTKOCA HACKIITN HECOPTUPOBAHHOM
TOPHOM Maccol B BUJE 3aIMTHON MPU3MBI
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1 - KOHTYp 3aIIUIIAEMOro OTKOCA; 2 - HECOPTHPOBAHHAs TOpHas Macca, comepkaimas di > 25 %; hyax -
HanOOJIbIIas BRICOTA YCTYIA MPH Pa3MbIBE

Pucynox 9.2 - KOHCTpYKIHS YKPETUICHHUS MTOATOTUIEHHOTO OTKOCA HACKITH HECOPTHPOBAHHO M
TOPHOM MaccoM, OTCHITAEMOM MO/ YTIIOM €CTECTBEHHOTO OTKOCA B BUJIE YITUPEHHOM 3aIUTHOM
NIPU3MBI

OTa KOHCTPYKIHS paccyMTaHa Ha IOCIEIyIollee YacTHYHOEe ee TepeOpMHpOBaHUE MOJ
BO3/ICHICTBHEM MAaBOAKOBBIX BOJ M JIEJOXOAa ¢ OOpa30oBaHMEM HA OTKOCE CAMOOTMOCTKH H3
KpynmHOTo KaMHs. LlernecooOpa3HOCTh yCTpOoiCTBa TaKOW KOHCTPYKIIMH OTPEAETSeTCs TEXHHKO-
HSKOHOMUYECKUM PacyeTOM.

OmnpepeseHne pa3MepoB YITMPESHHOMN 3aIUTHON MPpu3Mbl Al BO3MOKHO 110 npuaoskeruio U.

9.8 I'mOkwue xene300eTOHHBIE TOKPBITHSI PA3JIMYHON TOJIIHUHBI OT 5 10 15 cM 1enecooOpa3Hbl
MpU 0)KUJAEMBIX HEPABHOMEPHBIX OCAJIKaX OTKOCOB HACBINEH M MX 3aJIOKEHHM HE Kpyde 1:2.
OHu pacnoyiaratoTcsi B IpaHHIIaX OT PACUYETHBIX OTMETOK BepXa KpPEIJICHHUS 10 MEXKEHHOTO
ypoBHs. B 30He MEXEHHOT0 ropu30HTa HEOOXOAUMO CO3/IaHUE YIIOpa B BUJI€ KAMEHHOM NMPU3MBI,
YCTOMYHMBOM Ha BO3JICHCTBHE MOTOKA U JbJa. [IOKpHITHS B TIOIBOTHOM YacTH OEPErOBOI0 CKIOHA
MPUMEHSIOT TOJIIIMHON 5 CM Ha TOI0KKE U3 Te0TEKCTHIIA [ 2].

9.9 3aH_[I/ITHBIe CTCHBI CJICAYCT HNPUMCHATH IJIA YKPCIUJICHUA 3€MIIIHOI'O IIOJIOTHA IIpU
PacCIioJIOKEHNMN €ro Ha CTCCHCHHBIX Y4YaCTKaxX pycCiia IIPU BBICOKHUX CKOPOCTAX TCUCHUA. Hx
MMPOCKTUPYIOT C (I)YH,I[aMeHTOM, Sal"J'IY6J'I$IeMLIM Ha BCJIMYMHY, HC MCHBIIYIO pacquHoﬁ FJIY6I/IHI>I
pasMbIBa.

[ToanopHo-ocenaronye CTeHbl ABIAIOTCS OechyHIaMEHTHON Pa3sHOBUAHOCTBIO MPOJIOJIBHBIX
OeperoykpenuTenbHbIX CoOpykeHuil. OHHM COCTOSIT W3 OJICBAIOIIUX CTEH U OCENAIoLIUX
MaccuBOB (pUCYHOK 9.3). OCHOBHBIM MNPEUMYIIECTBOM 3TOW KOHCTPYKIIMH IO CPaBHEHUIO C
3al[UTHBIMU CTEHAMH SIBJISETCS] OTCYTCTBUE (DyHAAMEHTa, YTO PE3KO CHIKAET UX CTOMMOCThH U
TPYIOEMKOCTb paboT MO COOPYKEHHIO [5].

9.10 B ceBepHBIX paiioHaX Ha peKax ¢ HMHTEHCUBHBIM JIEIOXOJJOM PEKOMEHYeTCs MPOBEPATh
Oepero3aluTHbIE COOPYKEHUsI Ha YCTOHYMBOCTD IO BIUSHHEM JIEJOBOTO BO3JeicCTBUA [6, 21,
33].
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1 - cOopHas ozeBaromIas creHa u3 OJIOKOB; 2 - HACHIb (MJIH 3alUIaeMblii Oeper); 3 - MPOTHBOBEC
(HapaIlleHHBIA yJ4aCTOK OCEIAIOIIero MacCHBa); 4 - MpoKJaaka U3 Tojis; 5 - COOPHO-MOHOIUTHBIH
OCEaIIINNA MACCHUB

Pucynox 9.3 - KoncTpyKIus cOOpHOH 1OIOPHO-0CEIAIONICH CTCHBI

9.11 lns ykperieHus clieAyeT Ha3HavyaTh KOHCTPYKIIUHU, TIPUBEICHHBIC B aATbOOME THITOBBIX
KOHCTPYKUUH [28]: KaMEHHble HAaOpOCKU Pa3IWYHBIX MOJudUKaluii; OeTOHHbIE IUIUTHI (TpU
BBICOTE BOJIH 710 0,7 M M cllaboM JIeI0XO0/€e); KeIe300eTOHHBIE pa3pe3Hble TUTUTHI (ITPU BBICOTE
BoJH 70 1,0 - 1,5 M); kene300eTOHHBIE TUTUTHI, OMOHOJIMYHNBAEMBIC TT0 KOHTYPY M MOHOJHUTHBIE
KeJIe300€TOHHbBIE TUIUTHI (MTPH BOJIHAX BBICOTOM J0 3 M); JKele300€TOHHBIE THOKHE MOKPBHITHS
(mpu BostHax 10 1,5 M); Oepero3amuTHbIE CTEHBI U JIP. YKPEIUIIeMbIe INTUTAMU OTKOCHI HACKITIEH
JMOJDKHBI ObITh HE Kpyde 1:2. Ocoboe BHUMaHWE TIPU 3alIUTe OT BOJHOOOS yIeNsieTcs
MOATOTOBKE MOJ IJIUTHI - 00paTHOMY (PUIBTpPY, BBIMIOJHAEMOMY IO pacuery. s ycTpoiicTBa
obpaTtHOTO (HIIBTpa TNPUMEHSIOTCS MICOCHUCTO-TPAaBUMHO-TIECYAHBIC TPYHTHI, a TaKkKe
I€OTEKCTHIILHBIC MaTepUalibl (npunoxenve K).

B xadectBe 3allIUTHBIX KOHCTPYKHI/Iﬁ OT BOJIHOBOTI'O BOSHCﬁCTBHH CJIIEay€EeT pacCMaTrpuBaThb
IJIA?KHBIC OTKOCHI, BOJIHOJIOMBI, BOJIHOOTOOMHEIE CTCHBI, 6yHI)I u ap.

9.12 Ilpm npuUMEHEHHMH Ha TMOATOIUIAEMBIX OOBEKTaX OETOHHBIX MW KEIe300eTOHHBIX
YKPEMUTEIbHBIX KOHCTPYKIIUH B HEOOXOJAUMBIX CIIyYasx CIEQyeT MPeryCMaTpUBaTh 3aIIUTy HX
OT UCTHPAIOILIETO BO3JICHCTBUS I'PABUIHO -TAICYHUKOBBIM MATCPHAIIOM.

9.13 Ilpu Hamuuuu OOJIIIMX HEUCIONB3YEMBIX TEPPUTOPUN U HIUPOKUX BO3MOXKHOCTEH
MIPUMEHEHHs] TUAPOMEXaHU3allMU BhINICYKA3aHHbIE 3aIIUTHBIE KOHCTPYKIMH B OOOCHOBAaHHBIX
TEXHUKO-3KOHOMHUYECKUMHU pacueTaMu clydasiXx MOT'YT ObITh 3aMEHEHbI TUISKHBIMH OTKOCAMH.

KpyTn3Hy IUISKHBIX OTKOCOB CJIEIyeT yCTaHABIUBATh IO pacyery.

B pacucCTax CJICAYCT YUYUTBIBATHL KPATKOBPECMCHHOCTL U MNECPUOANYHOCTL IMOATOINICHUA
OTKOCOB M pPCAJIbHBIC YCIOBUA O6pa3OBaHI/I$[ BOJIHBI Ha HOI\/’IMe, a TakXXe BO3JICHCTBHUE
MMpOAOJIbHOI'O TCUCHUA ITPU IMABOOKE.

9.14 CHmxeHue BO3ACHCTBUS BeTpOBOﬁ BOJIHBI Ha OTKOC OKAa3bIBACT IPOU3pACTAIOIIAA Ha
nommMe ApeBECHAsA PACTUTCIIBHOCTD. Bnusnue PaCTUTCIIBHOCTU KaK OJIWH U3 3JICMCHTOB
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YKpPCIUICHUS IOATOIISIEMBIX OTKOCOB CJIEAYET YYHUTBIBATh, €CIHM €€ BBLICOTA IIPEBBIIIACT
pacueTHyr0 TIyOuHy BOabl Oosee dYem Ha 0,7 BBICOTBI BOJIHBI B COOTBETCTBUU C
pexkoMenpanusaMu BCH 206-87.

10 BBIEMKH
BrieMku npu 01aronpusTHHIX HHKEHEPHO-Te0JI0TMYeCKHUX YCJIOBHAX

10.1 KoHCTpYKIIMIO BBIEMOK CIIEAyeT Ha3HA4YaTh B 3aBUCHMOCTH OT WX TIIyOMHBI, BUIA H
CBOMCTB TpyHTa, KIMMAaTHYECKUX YCIOBUH pallOHa CTPOUTENBCTBA, C YYETOM CIIOCOOOB
pou3BoJicTBa padoT. [Ipu MpoekTHpoBaHUM BBIEMOK CIEAYET YUYUTHIBATH IOTPEOHOCTH IPYHTOB
AL COOPYKCHUSA CMCIKHBIX HachITIe H npyu HEAOCTATOYHOCTHU TI'PYHTOB - pacCcCMaTpuBaTb
BapUWaHThI paCIIUPCHUA BBICMOK IO KapbEPHI.

JIns TUNOBBIX pEHIEHWH OYEpPTaHWS BBIEMOK CIEAYyEeT NPUHUMAaTh, PYKOBOJACTBYSCH
MONEePEeYHbIMU TPO(QUISIMH, TOKa3aHHBIMM Ha pUCyHKax 10.1 - 10.8, KPyTU3HY OTKOCOB -
HazHayaTh 1o Tabauie 4.4 CHuM 32-01-95.

Jlns ycuieHust KOHCTPYKIMH 3€MIJISTHOTO TOJIOTHA B BBIEMKAX M HA HYJEBBIX MECTax CIEAyeT
IIPY TIUHUCTHIX IPyHTax ¢ BiaaxHocTeio Wi > 0,23 nmpenycMarpuBaTh YCTPOWCTBO 3aLUTHOTO
CJIOSI B COOTBETCTBUHU C YKa3aHHUAMMU III. 5.5 - 5.8.

10.2 B paiioHax ¢ 3acylUIMBBIM KIUMATOM, TJIe¢ TPOUCXOIWT IIOJTHOE BITUTHIBAHUE
aTMOC(EpHBIX 0CAJIKOB BO BCSIKOE BPEMsI T0J1a, BBIEMKU B APEHUPYIOUINX IPYHTaX U OapXaHHBIX
MecKax JOIYCKaeTCsl MPOEKTUPOBaTh 0e3 KoBeToB (pucyHoK 10.3). Ha pa3nenpHBIX MyHKTaxX Ha
CHJIbHO3aHOCHUMBIX y4YacTKaX B MAaJOMOJBI)KHBIX W TOJBMKHBIX MECKaX BBIEMKH CIEIyET
MPOEKTUPOBATh C KIOBET-TPAHIIESIMH Yy TOJIOMIBEI OTKOCOB MUPHHON 4 M, TiiyouHou no 0,6 M

(pucyHox 10.4).

10.3 ITpu mpoeKTUPOBAHUH BBIEMOK TITyOMHON Oo0yiee 2 M B TJIMHUCTBIX TPYHTaX, B MEJIKHX U
MBLIEBATHIX MECKaX U B JIETKOBBIBETPUBAIOUINXCS CKAJBHBIX TPYHTAX CJEyeT MpeaycMaTpUBaTh
3aKIOBETHBIC TOJIKM MUPUHON 1 - 2 M (pucyHok 10.5); mpu riiyOMHE BBIEMOK OoJjiee 6 M B
JIETKOBBIBETPUBAIOIINXCS CKAJbHBIX TPYHTax CIEQyeT MpeaycMaTpuBaTh KIOBET-TpPaHIICH
MIUPUHON MOHU3Y 4 M, TTyorHO# 0,6 M.

Z[J'Iﬂ BBICMOK B paﬁOHax HU30BITOYHOTO YBJIAXHCHUSA IIPU YKa3aHHBIX I'PYHTax, a TaKXKE B
BbICMKaX C KPYTBIMU OTKOCAMHU B CYXHUX JIECCaX 3aKIOBCTHBIC IMOJIKH CICAYCT NMPCAYyCMAaTPUBATH
IIpHU BCEX BBICOTAX OTKOCOB.

10.4 TIpn npoeKTUPOBAHUU BBIEMOK B CHUJIbHO-HAOYyXalOMIMX IPYHTaX, KUPHBIX TJIMHAX, B
TJIMHUCTBIX TPYHTaX, XapaKTepU3yeMbIX BJIAXKHOCTbIO Ha rpanune Tekydectu W > 0.4, B
BBIBETPEIIBIX CIIOASHBIX W CIIOJUCTBIX CIIAHIIAX, a TaKKe€ B BBIBETPENIBIX M PA3MOKAEMBIX
TaJbKOBBIX, XJIOPUTOBBIX U TJTMHHUCTHIX CIIAHIIAX HEOOXOAMMO pa3pabaThIiBaTh WHIUBUIYAIbHbBIE
pelieHus Mo 3auMTe OTKOCOB U 3aMEHE YKa3aHHBIX IPYHTOB M0J1 OCHOBHOM TUIOMIAAKOM.

IIpu sTOM pemaroniee 3HaYeHHE A OOECIEUEeHUs YCTOMYMBOCTH KOHCTPYKIIMH HMEET
CBOEBpeMEHHOe (0e3 3aJ1epKKH ) BBIMOJIHEHUE YKPEMUTEIbHBIX paloT.
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Lngoannau Oposxa

Pucynok 10.1 - [Toniepeunslit mpoduiab BEIEMKH ITyOHHOHN (BBICOTOHM BEPXOBOTO OTKOCA) 110 12
M B KpYITHOOOJOMOYHBIX, KPYITHOOOJIOMOYHBIX C TIECYaHBIM 3allOJIHUTEIEM U MECUaHBIX

JIPEHUPYIOIIUX TPYHTAX
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a - B TIIMHHUCTBIX TPYHTaX TBEPJBIX U MOIYTBEPABIX, Xapakrepuzyembix W, < 0,23, u B
KPYITHOOOJIOMOYHBIX TPYHTAX C MIIMHUCTHIM 3aIIOJHUTEIIEM; 6 - TO XK€, IPU TIMHUCTBIX TPYHTAX,
xapakrepusyembix W > 0,23; h; - TonmmHa 3amTHOrO CIIost

Pucynok 10.2 - Tlonepeunslit mpoduiib BEIEMKH IITyOMHOH (BBICOTON BEPXOBOT0 OTKOCA) 10 12

y Npodmneuran Gposka

H< 12,0

¢ NpoexTHaa Gpoexa

Pucynok 10.3 - [Tonepeunslit npoduiab BEHIEMKH B pailoHaX C 3aCyLUIMBBIM KIMMAaTOM B
JPEHUPYIOLINX TPYHTaX, B MAJIOTIOABWKHBIX U HETIOJIBUKHBIX IIECKaX

42
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Pucynok 10.4 - [Tonepeunslit npoduib BEIEMKH B IECKaX Ha CHIIBHO3aHOCUMBIX yJacTKaX C

KIOBCT-TpaHIICAMHA
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Pucynox 10.5 - Tlonepeunsii mpoduiTs BBIEMKH ITyOHHOH 710 12 M B MEITKHUX W ITBLIEBATHIX

neckax, B IMMHUACTBIX TpyHTax ¢ Wi < 0,23 1 B JIErKOBBIBETPUBAIOIINXCS CKATbHBIX

Ilpumeuanue - lllupuHa 3aKIOBETHOW ITOJKH IIPH BBICOTE OTKOca OT 2 110 6 M - 1 M, mpu BBICOTE
oTkoca oT 6 10 12 M - 2 m.

1.0

h, - TomMHA CI0s 3aMEeHbI TJIMHUCTOrO TPYHTA APEHUPYIOIHM
Pucynox 10.6 - ITonepeunslii mpoduis BBIEMKH ITyOUHOH (BBICOTON BEPXOBOTO OTKOCa) A0 12

M B MJIMHHMCTBIX TYromiacTuuHbiX rpyHTax (0,25 < 1. < 0,50)
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& fipoekTHan 6poexa

@ - ¢ KeNe300€TOHHBIM JIOTKOM; 6 - C JIOTKOM U JIPEHaKeM MEJIKOTr0 3aJI0KeHHsT; N, - ToNmHa cliost
3aMEHBI TJIMHUCTOTO TPYHTA JAPSHUPYIOUMM; 1 - BOIOOTBOIHBIN JIOTOK; 2 - IPEHaX MEJIKOI'0 3aJI0KCHHUS

Pucynok 10.7 - TToniepeunslit mpoduib BEIEMKH ITyOMHOHU (BBICOTOM BEPXOBOTO OTKOCA) 110 12

M B IJIMHUCTBIX TYrOIUIACTHYHBIX TPYHTAX C BPE3HOM MO TyIIKOU

Pucynok 10.8 - ITonepeunsrit mpoduiib BEIEMKH IITyOHHOM (BBICOTON BEPXOBOT0 OTKOCA) 10 12
M B CYXHX Jieccax 3aCyIUTUBBIX pailOHOB

BbleMKH B IIMHHHCTBIX rpyHTax NOBBLIIMIEHHOM BJIAKHOCTH H MNEePEeyBJIAKHCHHbBIX

10.5 KpyruzHa OTKOCOB BBIEMOK B TJIMHHCTBIX TPYHTax TIOBBIIICHHON BJIaXXHOCTU
(tyromnactuunsix 0,25 < I < 0,5) Ha3Hayaerca no Tabnuue 4.4 CHuM 32-01-95. KoHCTpyKIus
BBIEMOK, MPOPE3AI0LINX MACCHUBBI MEPEYBIAKHEHHBIX TTIMHUCTBIX IPYHTOB (MSTKOIJIACTUYHBIX
IL > 0,5), ompenensiercs M0 WHAWBHIYaTbHOMY IPOEKTY C TMPOBEPKOM pacueToM oOmed u
MECTHOU YCTOWYUBOCTH.

10.6 Ilpum 3ameHe rpyHTa B OCHOBHOM IUIOIIAJIKE HAa HYJEBBIX MECTaX M B BBIEMKaX,
pa3pabaThiBaeMbIX B TJIMHHUCTHIX TPYHTAaX MOBBIIIEHHOW BIAXHOCTH U TMEPEYyBIKHEHHBIX,
TOJIIMHA 3aIIUTHOTO CJOs, YCTPaWBAa€MOTO W3 JPEHUPYIOUIUX TPYHTOB MOJ OalaacTHON
MPU3MOM, YCTaHABIMBAETCA PACUETOM IO PEKOMEHIAIUSAM METOJIWYECKUX yKazaHui [9 - 11] u

npuaoxeHus B.
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10.7 3aMeHa INIMHUCTBIX TPYHTOB Ha OCHOBHOM IJIOLIA/IKE B BHIEMKE JPEHUPYIOLIUMU MOXKET
OBITH OCYIECTBJICHA HE TOJBKO IYTEM YCTPONCTBAa HAKJIATHBIX, HO U BPE3HBIX KOHCTPYKIHI
3aIIUTHOTO cJ10s (pucyHku 10.6, 10.7).

[Ipu Bpe3HOW KOHCTPYKIIMU 3AIIUTHOTO CJosl (pUCYHOK 10.7) B KaueCTBE BOJOOTBOJA MOTYT
OBITh WCITOJIB30BAHBI: KEJIC300C€TOHHBIC JIOTKH, NBYXbAPYCHBIC JIOTKH, JOTKH B KOMOWHAIMH C
JIpEeHa)KaMH HETJTyOOKOTO (MM TITyO0KOT0) 3aJI0KECHHS.

BbleMKH B CKaJIbHBIX rpyHTrax

10.8 IIpoekTpoBaHUE OTKOCOB CKAIBHBIX BHIEMOK (ITOTYBBIEMOK) JOJDKHO OCHOBBIBATHCS Ha
OIIEHKE WX OOIIel W MECTHON YCTOMYMBOCTH B COOTBETCTBHU C PACUYETHBIMH CXEMaMH,
OTPKAIIUMH  CHEU(UKY paccCMaTpUBaeMOro OOBEKTa, YYUTHIBAIOIIMMHU HAJIU4YHE |
HarpaBJieHUE TMOBEPXHOCTEH OCIa0JIeHusi - TPEUIMH - TO0 OTHOUIEHHIO K OTKOCY, XapakTep
3aro0JIHEHUS TPEUIWH, MPOYHOCTh TPYHTOB, X OJOYHOCTh U MHTEHCHBHOCTH BBHIBETPHUBAHUS BO

BpeMeHH (npunoxerue A).

brnaronpusTHO OpPHUEHTHPOBAHHBIMU 110 OTHOLIEHHIO K OTKOCY SIBJISIFOTCSI MOBEPXHOCTHU
ocnalleHus, Ppaclol0oKEHHbIE TOPU30HTAIBHO, 3alPOKUHYTHIE, CEKYIIHE OTKOC BKpECT,
BEpPTHUKaIbHbIE.

10.9 Tlpn HanmW9YMKM MaTEpUAIIOB WHXKEHEPHO-TEOJIOTUIECKOTO 00CIeIoBaHus (BKITFOUAIOIINX
JMarpaMMBbl TPEITMHOBATOCTH, XapaKTEPUCTHKH OJOYHOCTH M TPOYHOCTH MacCHBa) OTKOCHI
BBIEMOK B CKaJbHBIX CIAa00BBIBETPHUBAIOIIMXCS MAacCCUBHBIX TpyHTax (npunoxenue A) ¢

ONaronpusATHBIM PACIOJIOKEHUEM TOBEPXHOCTEH ocnabieHus, BBIAEP)KAHHBIM IO JUIMHE
MIPOEKTHUPYEMOTO OTKOca, W OjoyHocThio Oosee 0,5 M, [Oomyckaercs MPOEKTHPOBaTh C
HCIOJb30BAHNEM IPYIIITOBBIX MONEPEUHBIX Mpodmieii (pucyHok 10.9).

OTKOCBI BBIEMOK B CKaJbHBIX CJIA00OBBIBETPUBAIOIIMXCS TPEIIMHOBATHIX TpYHTaX MpuU
AQHAJIOTUYHOM OJIarONPUATHOM PACTOJIOKEHUH TIOBEPXHOCTEH ociabneHuss u omoynoctu 0,3 -
0,5 M MOXHO MPOEKTUPOBATH IO IPYIIIOBBIM MOMEPEYHBIM TPOQPIISIM TTPH UX 3ayiokeHuu 1:0,5
JI0 BBICOTEI 15 M.

10.10 IIpope3Hbie BBIEMKH B CIA0OBBIBETPHUBAIOIIUXCS CKAJIbHBIX TPYHTax CIEIYeT
MPOEKTUPOBATH MIPUMEHHUTEIBHO K IMOTICPEYHBIM MPOGUISM, IPUBEICHHBIM HA pUCYHKE 10.9.

PaccrosiHue ot ocu KpaifHero myTu 10 MOJOIIBBI OTKOCA BHIEMKH B CIIA00BHIBETPUBAIOIIMXCS
CKaJIbHBIX TpyHTaX (MIPH OTCYTCTBUU MAaJCHHS MJIACTOB MAaccHBa B CTOPOHY IIYTH), a TaKkKe 0
MOATIOPHOM CTEHBI CJelyeT NMPUHUMATh HE MEHee 5 M, MpeAycMaTpuBas YCTPOWCTBO HHII U
Kamep.
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a - 6e3 KIOBETOB; 0 - C KIOBETAMH, 3arTyOJICHHBIMH B CKaJIbHBIN TPYHT WM MTOTYYaeMBIMH 32 CUET
YCTPOWCTBAa OCHOBHOM IUIOIMIAIKU ITYTE€M OTCBHINKH KPYITHOOOJIOMOYHOTO MITH [IECYaHOT 0 TPyHTa; B -
MMprHA TOHK3Y; 1, 2, 3 - 3aJI0)KeHNEe OTKOCOB B KOPEHHBIX CKAJIbHBIX IPYHTAX, 3JIOBUH U JICTIOBHU

COOTBETCTBEHHO; 4 - Kamepa [T YKPBITHS; S - HUIIA IS YKPHITUS; 6 - KOHTYp 0aJIacTHOM MPU3MBL 7, 8,
9 - xopeHHBIE CKAJIbHBIE TPYHTHI, JTFOBUI U JETOBUN (COOTBETCTBEHHO)

Pucynok 10.9 - [Tonepeunsie npo(uian BEIEMOK B CKaJIbHBIX C1a00BBIBETPUBAIOIIMXCS IPYHTaX
¢ OJIaroNpHsTHBIM PACIIOIOKEHUEM IOBEPXHOCTEH ocnalbieHns Ipy MONEPEYHOM YKIOHE
MECTHOCTH He Kpyue 1:3

Humm cnenyer npoektupoBats yepe3 50 M ¢ KaXX10i CTOPOHBI ITyTH B IAXMaTHOM IOPSIIKE;
yepe3 300 M ¢ KaxJ0H CTOPOHBI IYTH B3aMEH HUII HAJJIESKHUT MPOEKTUPOBATH KaMephl UL
pa3MeIleHus MyTeBOro HHCTPYMEHTa U 000pya0BaHus, INIyOMHON He MeHee 3 M. [ryOnHa HuIn
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Ha3HA4aeTcsl B 3aBUCUMOCTH OT CKOPOCTU JBMIKEHHUS IMOE3/I0B: MPHU CKOPOCTU moe3na ao 140
kM/4 - 1 M, mpu V = 141 - 160 km/4 - 2 m, ipu V = 161 - 200 km/4 - 3 m [31].

Jis oTBOma BOABI W3 BBIEMOK HEOOXOJMMO TMpEeAycMaTpuBaTh MO OOEUM CTOpPOHAM
0ayuTacTHOM TPU3MBI YKIIAIKy OOp/AIopa U3 MECTHOTO KaMHSI MIIUM OCTOHHBIX OJIOKOB WM K€
YCTPOMCTBO KIOBETOB U 3aKIOBETHBIX IMOJIOK.

10.11 Ilpu HeBBLAEP)KAHHOCTH 3aJETaHHs CKAIBHBIX CIa00OBBIBETPUBAIOLIMXCS TPYHTOB, UX
CHJIBHOM JTMCIIOLMPOBAHHOCTH M HEOJIArOoNpHUsATHOM PACIOJIOKEHUN MOBEPXHOCTEH ociiabieHus,
a TaKXKe Ha KPyThIX KOCOropax M B palloHaX ¢ pacyeTHOM CEHCMUYHOCTHIO 8 OayljIoB M OoJiee
ClIeyeT NPOEKTUPOBATh OUYEPTAHUS BHIEMOK (IIOJIyBBIEMOK) C IIyTE€BBIMH YJIAaBJIMBAIOIIUMHU
TpaHiesMHu (pucyHok 10.10), a KpyTU3HY OTKOCOB Ha3HAyaTh MHAWBUYaIbHO.

laGaputel TpaHiiel ompenensroTcss pacueroM. st mpuOIMKEHHOW OLIEHKH WX MOXKHO
M0JIb30BAThCs JaHHBIMHU, IIPUBEACHHBIMU B Tabmume 10.1.

Ta6nauuma 10.1

O6mas BeIcoTa OTKOCA H, M [lupuna TpaHIIen TOHU3Y, M I'myOuna Tpanmen, 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 20-25
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1, 2, 3 - KpyTH3HA OTKOCOB B KOPEHHBIX CKAJIBHBIX TPYHTAX, JIFOBHH U JETIOBHH; 4 - TEXHOIOTHYECKasT
mojika 6e30macHoCTH; |, - mmpuHa TpaHien; Z - TayonHa TpaHiinen; H - BeIcoTa BEpX0BOro otkoca; hy; hy,
- BBICOTA OTKOCA B DJTIOBHAJIEHOM H JICTFOBHAIBHOM CIIOSIX

Pucynoxk 10.10 - TTonepeunslii mpo¢uib BBIEMKU B CKAJIBHBIX TPYHTAX C IyTEBBIMH
YJIABJIMBAIONIUMHE TPAHIICSIMU

10.12 OTKOCBHI BBIEMOK B CKAJIbHBIX BBHIBETPHUBAIOIIMXCS IPYHTAX CIEIyeT MPOEKTUPOBATH C
y4eTOM He TOJIbKO oOecreyeHus oOIiel, HO M OLIEHKM MECTHOH YCTOMYHMBOCTH, C Y4E€TOM
WHTEHCUBHOCTU BbIBETpHUBaHUs (mpunoxenne A). Ilpu Ha3HaueHUU KOHCTPYKIMH BHIEMOK B

TaKHX TPYHTAX MOYKHO MCXOJIUTh U3 JIBYX IIPHHIIUIIOB:
a) obecrieyeHus 00IIel U MECTHON YCTOWYUBOCTH;

0) oOecrnieueHus oOmIeld YCTOWYMBOCTH TpPU JOMYIICHHH MECTHBIX JepopManuii B BUJE
OCBIIIEH.

HpI/I 9TOM BO3MOJKHBI CJIICAYIOIINEC KOHCTPYKTUBHBIC BAPpHUAHTHI:

- KpyThle OTKOCHI, C TpaHIleel, o0ecrieunBaromel akKyMyJsIsIIMIO MPOIYKTOB BhIBETPUBAHMUS
U NEPUOANYECKOE MEXaHU3UPOBAHHOE UX yJAJICHHUE;

- KpyTbleé OTKOCBHI, 3alllMI€HHbIE€ OT BBIBETPHUBAHUS PA3IMYHBIMU TOKPHITUAMHU (THUIIA
ITHEBMOHA0PBI3ra);
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- YIIOJIOKCHHBIC ~ OTKOCHI, 06€CH6‘-II/IBaIOH.[I/Ie CTa0UIBLHOE  IOJIOKEHHUE MMpOAYKTOB
BBIBCTPUBAHUA Ha UX ITIOBEPXHOCTH.

[Ipu 0060CHOBaHUM TEXHUKO-’KOHOMHYECKHMMH pacdeTaMd B BBIBETPHBAIOIIUXCS CKaJIbHBIX
IPyHTax JOIYCKAaeTCsl KpyTU3HA 0TKOCOB 10 1:0,5 ¢ yCTpoHCTBOM Yy IIO/IOIIBBI OTKOCOB ITYTEBBIX
YJIaBJIMBAOLIUX TPaHILEH, rabapuThl KOTOPHIX yKa3aHbl B Tabnuie 10.1.

10.13 KpyTrHu3Ha OTKOCOB CKaJbHBIX BBIEMOK B IpEJeiaX ACTIOBUATBHO-IITIOBUAIBHOTO CIIOS
ONPEJENAETCS B 3aBUCUMOCTH OT MOIIIHOCTH CJIOSI TPYHTA U IPOYHOCTHBIX IApaMETPOB €ro.

Jlig nentoBus IpU MOIIHOCTH €ro < 2 M PEeKOMEHyeTcsl 3aj0KeHue otkoca (1:m) npuHumars
paBHbIM 1:1, a mpu Gospiiei MomHOCTH - 1:1,5; 1u1st 3mtoBUs (pa30OPHOI CKajbl) MPU MOLIHOCTH
ero < 3 M pEeKOMEHIyeTcsi 3ajoKeHue OTKocoB (1:K) NpUHMMATh TakuM K€, Kak JUIs
HIDKEJIEXKAIIero KOPEHHOTO CKaIbHOTO TPyHTA, IpH 00JbIIel MortHocTH - oT 1:1 mo 1:1,5.

10.14 Jlns  BO3MOXKHOCTH  MPOQWIAKTUYECKOH  MEXaHHM3UPOBAHHOW  OYHCTKH  OT
HEYCTONYMBBIX CKaJIbHBIX 00JJIOMKOB BBICOKUX U KPYTBIX OTKOCOB CKaJIbHBIX BHIEMOK B IIPOLIECCE
UX COOPY)KEHHS M DOKCIUTyaTalldd B BEpXHEW 30HE OTKOca CIeAyeT MNpeaycMaTpuBaTh
TEXHOJIOTHYECKYIO TIOJIKY 0€301acHOCTH (pUCYHOK 10.10) mIMpuHO#M 6 - 8 M.

[Ipy HE3HAYNTENBHOW KPYTH3HE KOCOTOPOB M BO3MOKHOCTH MPOXOXKICHUS 110 HUM MAIIMH U
MEXaHU3MOB TaKHe MOJIKU MOKHO HE yCTPauBaTh.

ITpu OoJbIION BBICOTE OTKOCA CIEMYET MO pacyeTy uepe3 KaxJbple TPH spyca pa3padOTKU
BBIEMKH YCTPAaWBAaTh JOTIOJHUTEIBHBIC TEXHOJIOTHUECKHE MOJIKH O€30TTaCHOCTH.

10.15 Oueptanus npoduiieil BBIEMKH B JISTKOBBIBETPUBAIOIINXCS CKATBHBIX TPYHTAX CJIETYET
MIPOEKTUPOBATh AHAJIOTUYHO OTKOCAaM BBIEMOK B IE€CYAHO-TJIMHUCTBIX TPYHTaX, MPH ATOM
JIOTIYCKAETCsl YCTPONCTBO Y MOJIOIIBEI OTKOCOB BBICOTOM Oojiee 6 M KIOBET-TpaHIIEH TTyOMHOM
0,6 M ¥ IIUPUHON TOHU3Y 4 M.

10.16 Haunbonee HamexHO JOCTHraeTcs oOIIas ¥ MECTHAsI YCTOWYMBOCTh CKAIBHBIX OTKOCOB,
0€301aCHOCTh CTPOUTEIBHBIX pa0OT M IKCIUTyaTallus COOPYKCHHHM NMpU MPUMEHEHHH CcIriocoba
KOHTYPHOTO B3pbIBaHUs, 00ECIIEUNBAIOIIETO COXPAHEHUE YCTOWYMBOCTH CKaJbHOTO MAaccHBa 3a
npeAesiaMi MPOSKTHOTO KOHTypa BbleMKH. [IpuMeHeHue 3Toro cmocoba o0s3aTeNbHO TNpH
CO3JIaHUU OTKOCOB KpyTu3HO# 1:0,2 M u GoJree.

[Ipn KOHTYpHOM B3pbIBAaHMHM OYEPTAHHWE YYACTKOB OTKOCAa B MpeenaXx KaxkIoro spyca
pa3paboTKu BbIeMKH (KpYTH3Ha OTKOCOB YCTYIIOB) MOXKET OBbITh BEPTUKAIBHBIM WIU
HakJIOHHBIM. [llMpuHA rOpU30HTANBHBIX CTYNEHEH, OCTaBIAEMBbIX B MpejeniaX KaxAoro spyca,
00ycNoBIMBaeTCA KOHCTPYKIMEH MPUMEHSEMbIX OYPOBBIX CTAHKOB, 3aIPOCKTUPOBAHHON 001IeiH
KPYTU3HOW YCTOWYHMBOTO OTKOCAa pa3pabaThiBaeMOW BBIEMKH, HAJIMYUEM B Tpeaenax OTKoca
JOTIOJTHATEIBHOM TEXHOJIOTHYECKOM MOJIKK Oe30macHoCTH (CcM. 1. 10.14).

KPYTI/ISHa OTKOCOB YCTYIIOB M YYaCTKOB OTKOCa MCKAY TCXHOJIOTUYCCKUMHU IIOJIKaMU
OMpCACIIICTCA PACUCTOM HaA 06H_Iy1-0 YCTOﬁqHBOCTL.

IupuHy TrOpPHU3OHTAJIBHBIX CTYNIEHEH, B NpeleNax KaXIOoro sApyca, yCTPauBaeMBIX IO
YCJIOBUSAM TEXHOJOTHMU OYpOBBIX paboT, JOMyCKaeTcs OCTaBIATh MeHee 1,0 M.
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Otkocbl  3anmoxkennem 1:0,5 1enecooOpa3HO co3[aBaTh C HCIOJIB30BAHUEM METOJa
HAKJIOHHBIX OTKOCHBIX CKBAa>XHWH.

10.17 Tlpu m0pPOEKTHPOBAHWUHM BBIEMOK B CTaOWJIM3UPOBABIIUXCS TJIBIOOBBIX OCHIMSIX
(KypyMHHMKaX) PpEKOMEHIYeTCsl OTKOChl HMX B 30HE IJIBIOOBOIO MaTepuala YCTpauBaTh
AHAJIOTUYHO TOMY, KaK 9TO PEKOMEH/IOBAHO JIs IeNoBuUs (M. 1. 10.13).

[Ipu moape3ke 0TKOCOM CKOIIJICHHH TJILIOOBOTO MaTepHajia Ha KOCOropax KPYTH3HOIO CBBIIIE
35° B palioHaX ¢ CEHCMUYHOCTHIO, TMPEBBINAIONICH & Oa/wioB, IEIECOOOPa3HO II0
HHIUBUAYAJIBHBIM IIPOEKTaM IIPEAyCMaTpUBaTh y OCHOBAHHUS OTKOCOB COOTBETCTBYIOIIUE
OTpakJaroIIie COOpyKeHus (B BHUJIE, HAIPUMED, YIIUPEHHBIX U YIUIYOJEHHBIX YJIaBIMBAIOLIUX
TpaHIIeH, pPBOB, YIABIUBAIONIMX CTEH, PAaCCUUTAHHBIX Ha BMENIEHHE OOBEMa OMOJ3IIETO
Martepuana).

[Ipu pacmono)eHnn OCHOBHOW TUIOMIAIKA BBIEMOK B BaJyHHO-TJIBIOOBBIX TPYHTaX CJEIyeT
MpeaycMaTpUBaTh OTCHINKY BEPXHETO €€ Cosi TOMMUHON 0,5 M ranedyHo-rpaBUHHBIM HIIH
111e0EHUCTO-PECBSIHBIM TPYHTOM.

11 BEMJISAHOE ITOJIOTHO HA YYACTKAX 3ACOJIEHHBIX U HABYXAIOHUX
I'PYHTOB, HAJINYUSA KAPCTOB

3eMJIsIHOE MOJIOTHO B 32COJI€HHBIX IPYHTAX

11.1 3emnsHOE TOJOTHO B paloOHAX pPacHPOCTPAHEHUS 3aCOJICHHBIX TPYHTOB CIEIYeT
MPOEKTUPOBATh HACHIIISIMH C yUYE€TOM CTETICHH M KauYeCTBEHHOTO XapakKTepa 3acOJIEHUs TPyHTa
(Mcmonbp3yeMoro B KauecTBEe MaTepualia Kak JJisi BO3BEACHUS HACHIIH, TaK U JUI1 €€ OCHOBaHUS -
npunoxexue b), a Takyke HAUBBICHIETO YPOBHS I'PYHTOBBIX BOJI, TJIyOUHBI 3aCOJICHUS! B TIEPUO/IBI
HauOOJIBIIETO COJICHAKOIUICHHUS B BEPXHUX TOPU30HTAX.

11.2 Cnabo- u cpeHe3acoeHHbIC TPYHTHI HA y4aCcTKaX ¢ CyXMMH OCHOBAHHSIMH, B TOM YHCIIE
Ha Cia00- W CPETHE3aCOJICHHBIX JIOMYCKAIOTCS Il BO3BEICHHS HACBIIEH C THIIOBBIMU
MOTIEPEYHBIMU MPO(UISIMU TIO HOpMaM pasjiena 7.

CHuIIbHO3aCOICHHEIC I'PYHTBI OOIMYCKAIOTCA IJIA HachIIled TOJLKO Ha y4aCTKax ¢ CyXuM HIIN
oCymma€MbIM OCHOBAaHHEM IIpH 00513aTeNIbHOM INpUMCHCHUN MCp, HaIIpaBJICHHbIX Ha
npCaOXpaHCHUC BGpXHCfI YaCTH HACBIIIK OT JOITIOJHUTECIIBHOT'O 3aCOJICHHUA.

11.3 Ha Y49acCTKax € CUJIIbHO- U M30BITOYHO 3aCOJIEHHBIMU I'pyHTaMH, a IIpU CBIPBIX U MOKPBIX
OCHOBAHMX TaKKe cO ciabo- u CpCAHEC3aCOJICHHBIMU I'PYHTAMU HeO6XOI[I/IMO ImpeaycMaTpruBaThb
MCPOIIPpUATHA IIO IMPCAOTBPALICHUIO M30BITOYHOI'O 3aCOJIEHHUS I'PyHTa B TCJC HaCBIHCﬁ, B TOM
YHUCJIC:

HCIIOJIb30BAaThb JI1  BO3BCACHHUSA  HACBLIIIM IIPUBO3HBLIC HE3aCCICHHBIC, ciabo- uian
CpCAHC3aCOJICHHBIC I'PYHTBI;

Ha3HayaTh BBICOTY HACBIIEW II0 pacyery i TUIOBBIX IIONEPEYHUKOB, HO HE MEHEe
YKa3aHHBIX B Tadmmie 7.1;

IIpHU BBICOTC HAcChIIIeH 10 6 M (Ha y4qacCTKax € CYyXUM OCHOBAHUCM H FJ'IY6OKI/IM 3aJICTAaHUEM
TPYHTOBBIX BOII) npeayCcMaTpmuBaTb YAAJICHHUC IMOBCPXHOCTHOTO CJIOA TPYHTOB OCHOBAHUA,
COZACpKaAIIUX ooiee 10 % JICTKOPACTBOPUMBIX B BOIC coJIell ¢ 3aMeHOM MX Ka4eCTBEHHBIM
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OCHOBAHUS,

51
rpyHToM (pucyHok 11.1, a). [Ipum 3TOoM TiyOMHA BBIPE3KHM YCTAHABIMBAETCS 1O COJICBBIM
mpoQHIIsM, COCTaBJICHHBIM 10 JTaHHBIM WH)XCHEPHO-TEOJOTUYECKOTO OOCIEIOBAaHUS TPYHTOB

Ha YydacCTKax C HCI‘JIy6OKI/IM 3AJICTAHUCM TPYHTOBBIX BOHO, MNEPHUOAUYCCKU BBIXOJAAIIHWX Ha
AHCBHYIO IIOBCPXHOCTH, YAAIATH HOBerHOCTHBIfI (&) (071 rpyHTa OCHOBAHHA W IMPUMCHATH IJIA

OTCBHIIIKM HACBIIIU JPEHUPYIOLUIUE TPYHTHl WM yCTpauBaTh KalWJUIPOIpPEphIBaTENN (PUCYHOK
11.1, 6);

NIpeAyCMaTpUBaTh JIPEHAKHBIE M BOJOOTBOJHBIE YCTPOMCTBA,
I'PYHTOBBIX BOJL.

IMOHMIKAOIME YPOBCHDb

a) St 2 b <
; 2.3 1
| =2 |
© =3 \?’ ‘8 8 23 ®
(=) = )
- Loy aiNS z l ‘ & A Dt
1 v
206, i 06
“
6) 2 b ¥
Npodmnsran 6posxa

 NpoekTHan Gposxa

g
Hz 0.6

75N

206!
a - Ha y‘IaCTKaX C CyXI/IM C€CTCCTBCHHBIM OCHOBAHUEM U FJ'Iy60KI/IM 3aJICTAHUEM l"pyHTOBLIX BOX, 6 - Ha

y4dacTKax € HGFJIy6OKI/IM 3aJICTaHUEM I'PYHTOBBIX BOJ, IEPUOAUICCKU BBIXOIAIINX HA THEBHYIO

[IOBEPXHOCTD; 6 - HA YYACTKaX IyXJbIX COJIOHYAKOB; 1 - MECTHBINH HEIPEHUPYIOLIUHA I'PYHT; 2 -

JOpEHUPYIOMUH TPYHT; V - TIyOuHa BBIPE3KU 3aCOIEHHOIO IPYyHTA; Z - BHICOTA KAIMJUIIPHOTO MOAHATHUS

mrroc 0,25 M

Pucynok 11.1 - Ilonepeunsle npoduiaM HACBIIEH HA y4acTKaxX paclpoCTpaHEHHsI 3aCOJICHHBIX

I'PYHTOB

3emJIsiHOE TOJIOTHO B HA0YXAIOLIUX I'PYHTAX
114 Tlpu oueHke CBOHCTB HaOyXaroIMX TPYHTOB, HCHONB3YEMBIX JMJISI COOPYKEHHUS
36eMJISHOTO  IIOJIOTHA, PEKOMEHJYETCS PYKOBOJCTBOBAThHCS

000OILIEHHBIM  ITOKA3aTelIEM
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HaOyXaHUSA-YCAlKU  E€swh, KOTOPBIA B  HamOOJNBLICH CTENEHH OTPAKACT BO3MOXKHYIO
ne(opMaTUBHOCTh T'PYHTOB, MPOSIBIISIOUIYIOCS B 30HE CE30HHOTO M3MEHEHHUS TeMIIepaTypHO-
BJIQ&XKHOCTHOTO peXHUMa (TI0]] OCHOBHOM IJIONIA/IKOM, B IOBEPXHOCTHBIX CIIOSIX OTKOCOB).

JIns mpeBapuTENbHON OLICHKH HAaOyXaloIUX FPYHTOB MOKa3aTeln HaOyXaHHsS MOTYT OBITh
OTIPEJICIICHBI 110 MPUOIMKCHHBIM IMIIMPUYCCKUM 3aBUCUMOCTSIM UX OT 3HAUCHHS BIIAKHOCTH Ha
rpanuiie Tekydectu - W (npunoxenve b).

11.5 B rpynrax cnabonadyxaromux (gsyh < 0,1) 3eMIJITHOE MOJOTHO CIEAYET MPOEKTHUPOBATH C
MPUMEHEHHEM THITOBBIX MOTIEPEUHBIX MPoduiei mo HopMam paszienoB 7 u 10.

[Ipu cpennenadyxaromux rpyHTax (0,1 < ggwn < 0,2) BO3MOXXHOCTh MPUMEHEHUSI TUTIOBBIX
perieHui 10bKHa ObITh 000CHOBaHA JOMOJTHUTEIBHBIMH Pacue€TaMU 10 OLIEHKE YCTOMYHMBOCTU
OTKOCOB M CTAOMJILBHOCTH OCHOBHOM IIOMIA/IKH, HA OCHOBAHHUH OTIBITA DKCIUTyaTaIlluU 3€MJISTHBIX
COOPY)KEHUM W3 aHAJIOTUYHBIX TPYHTOB B paliOHE CTPOUTEIHCTBA U B HEOOXOJMMBIX CIIydasx
MMOBEPOYHBIX PACUETOB.

11.6 B cuipHOHAOYXAIOMKX TPYHTAX (&swh > 0,2) 3eMIISTHOE TIOJIOTHO CIIEYET MPOESKTUPOBATH
HUHAUBUAYAJIBbHO C YYC€TOM BJIIMAHHA BCEX BO3MOXHBIX He6HaFOHpI/I$[THI)IX (i)aKTOpOB n
IpelycMaTpuBaTh MEpPONpPUATHS, OOecleyrBarouie CTaOMJIBHOCTh OCHOBHOM IUIOHIAJKH U
OTKOCOB, B TOM YHCIIE!

YCTPOWCTBO 3aIUTHOTO CJOS TOJ Oa/uTaCTHOW MPU3MOM Ha HACBIMSIX U COOTBETCTBEHHO
3aMEHY CHJIbHOHAOYXaIOIMX TPYHTOB I0J OCHOBHOW IJIOHIAJKOW B BbIEMKaX M Ha HYJIEBBIX
MecTax;

YCTPOMCTBO HANIEKHOTO YKPEIUIEHHS OTKOCOB (B TOM UHCJIE 3allUTHBIX D3KPaHOB,
MIPUCIIOHEHHBIX JPEeHaXeH MPU HATMYUK FPYHTOBBIX BOJ] B BBIEMKAX H JIp.).

Texnonorust mpousBoACTBa pabOT MOOJDKHA CHOCOOCTBOBATH COXPAaHEHHUIO ECTECTBEHHOM
CTPYKTYpbl TPYHTOB 3a INpeleiaMd KOHTypa BBIEMOK M 3alllUT€ HAChIIEH OT BO3JEHCTBUS
MIPHUPOJHO-KIMMATHIECKUX (HakTopoB (cMm. 1. 10.4).

3emJIsiHOE MOJIOTHO B KAPCTOBBIX pailoHaX

11.7 B paiionax pa3Butus Kapcta (T.e. HATU4Ms MOI3€MHBIX MOJIOCTEH U MYCTOT, BOSHUKIINX
B PE3yJIbTaTe PACTBOPEHUS U MEXaHMYECKOTO pa3pyIIeHHs TPYHTa MOTOKaMU BObI) 3€MIISTHOE
MOJIOTHO CIEAYeT MPOEKTUPOBATh MHIWBUIYAIbHO, MPEUMYIIECTBEHHO HACHIMISIMU; MPU ITOM
pa3MelieHre Tpacchl HAa y4acTKax C pa3BUTHEM KapcTa [OMYCKaeTcs IUIIb B cly4dae
HEBO3MOXKHOCTH MJIM TEXHUKO-IKOHOMUYECKON Heleeco00pa3HOCTH 00X0a TAKUX yYaCTKOB.

11.8 B kayecTBe MepOMNpHUATHH, MPEAOTBpAIIAOIUX AePOopMaluu 3eMJISTHOTO MOJIOTHA B
mpeienax 30Hbl BIMSHUS KapCTOBBIX MOJOCTEH ¢ HEIOCTAaTOYHON Hecylled CrocOOHOCThIO HUX
CBOJIOB, MOT'YT UCIIOJIb30BATHCS:

3all0JIHEHUE TIOJIOCTEM H IYCTOT BOJOHEIPOHULIAEMBIM MAaTEpUAJIOM U 3aJelIka X
LIEMEHTAaLIUEH;

CHIDKEHHME [aBJICHHS Ha KpOBIIO MOJOCTEH M IYCTOT IOCPEACTBOM Pa3rpyKarolnX
YCTPOMCTB (3CTaKajd, NEPEKPHITHH U T.I1.);
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MPUMCHCHUC 60.]166 MOIIIHOI'O BEPXHLETO CTPOCHUA ITYTH,
OGPYHIGHI/IC 33pbIBaAMHU HGYCTOﬁqHBOﬁ KPOBJIM Hal ITOJIOCTAMHA U IIYCTOTAMHU.

11.9 TekToHWYECKHE TPEIIUHBI, OOHAPYKEHHBIC B TIPe/Ie/iaXx OCHOBHOM TUIOMIAIKU CKATbHBIX
BBIEMOK H TOJTYBBIEMOK, JIOJDKHBI 33J1CJIBIBATHCS (LIEMEHTAIIMEH U IPYTUMHU CIIOCOOAMM).

11.10 CocTtaB MHBEKIMOHHOTO DPACTBOpA BHIOMPAETCS B 3aBUCHMOCTH OT TEOJIOTHH, 30HBI
KapCTYIOIUXCS [IOPOJ, pa3Mepa U KOJIMYECTBA MOJIOCTEN, UX MOP(OIJIOTUH, TIPOCTPAHCTBEHHOT'O
IIOJIOKEHHUs, CBA3U MEXAY HUMH, HaJU4Ms 3aI0JHUTEIEH M CTEIECHU 3aIllOJIHEHMs, COCTOSHUS
IPyHTa W HA3HAYEHHs CaMOM MHBEKUUU: 3aII0JIHEHHE ITyCTOT C LEJIbI0 IPEIOTBpALICHUS
BO3MO’KHBIX IPOBAJIOB WM OMOHOJIMYMBAHHME MACCHBA C LEJIBIO MOBBIIMIEHUS €r0 HECYIIEH
cnocoOHOCTH. B mepBOoM cilydae HCHONB3YIOTCS PAacTBOPBI, IOCIE TBEPAEHHUS KOTOPBIX
MOJIy4aeTcsl Marepuayl ¢ HeOOJbIION NPOYHOCTHIO, HO YCTOWYMBBIM K pa3MbIBAHUIO €ro
TPYHTOBBIMHU BOJaMH. BO BTOpPOM cilydae - pacTBOpBI C BBICOKOW MEXaHMYECKOW IMPOYHOCTBIO
LIEMEHTHOT'O KaMHS.

21.]'[51 3aIOJIHCHUA ITYyCTOT HauOoIbIIEE PaCIIpoOCTPAHCHUC IOJTYUHIIM TJIWHO-LUEMCHTHBIC U
TJIMHO-CHUJIMKATHBIC PACTBOPLI, a4 JJId YKPCIUICHUA MAaCCHBOB I'PyHTa - HEMCHTHBLIC PAaCTBOPHI, a
TAKXC HEMCHTHBIC PACTBOPEI C PA3JIMYHBIMU HAIIOJTHUTCIIAMUA (HCCOK, 30J1a-yHOC, I'JIMHa U T.JI.).

11.11 [Ipu npoeKTHpOBaHUHM BOJOOTBOJOB (pa3MelIeHHs UX B IUIaHE, HA3HaYEHUH CIIOCOO0B
YKPCIUICHUA OTKOCOB H I[Ha) CJICAYECT YUYUTBIBATH HX BO3MOXHOC BJIIMAHHWC HA AKTUBHU3AIUIO
pa3BUTHS KapcTa.

12 BEMJISSHOE ITOJIOTHO B PAHOHAX PACIIPOCTPAHEHHU A TECKOB

12.1 TIpoexkTupoBaHHE 3eMJSTHOTO TIOJIOTHA B palioOHaX paclpOCTPaHEHHUs TIECKOB
3aKITI0YAeTCsl B BHIOOpE KOHCTPYKIIMM 3€MIITHOTO TOJIOTHA, MaJlo TIOJBEPKEHHOU MecuaHbIM
3aHOCaM, B YCTAHOBIICHHH MEp 10 YKPETUICHHUIO €Tr0, B ONPEICIICHUH 30HbI, B TIpe/ieax KOTOPOi
TpeOyeTcsl 3aKpeIuieHHE IIeCKOB, a TaKke B pPa3pabOTKe KOMILICKCA MEpPOTPHUSATHHA O
MPEJOXPAaHCHHUIO 3EMIITHOTO TOJOTHA OT BBIAYBAaHHS W OOpa30OBaHUsS IECUYAHBIX 3aHOCOB C
YYETOM MECTHBIX YCIIOBUH:

penbeda MecTHOCTH;

CKOpPOCTH, HAIIpaBJICHUA W IIPOAOJDKUTCIBHOCTH BE€TPA, BbI3BIBAIOIICIO IICPCHOC IICCKA K
3EMJIIHOMY TIOJIOTHY,

IIOABMIXXHOCTH IICCKOB (3aerHJ'IeHI/I$I paCTI/ITeHBHOCTLIO);
T'panyYJIOMETPHUYCCKOI'0 COCTaBa IICCKaA, €ro BJIAKHOCTU U 3aCOJICHHOCTHU.
XapaKTepI/ICTI/IKa CTCIICHU IMOJABUKHOCTHU IICCKOB MMPUBCICHA B Ta6J'II/II_[e 12.1.

Tabnuma 12.1
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CopepxaHue TbLIEBATO-
TJIMHUCTBIX (ppakumid, IToxpeiTHE XapaxkTepucTuka
[TogBuxHOCTH 0 Tun u xapakrep
%, pacTUTENBHOCTBIO,|  PAaCTHTENBLHOTO
MECKOB . JIBUKCHUS
PaHyJIOMETPUYCCKUH % MOKpOBa
COCTaB
1 2 3 4 5
IToasyKHBIE <5, <15 PacTurensHoCTh [TocrynarensHoOE,
(bapxaHHbIE) OTCYTCTBYET. MOCTYTATENbHO-
TeCcoK OIAHOPOZCH, OnuHOYHAS KosebaTenpHoe
rpagux FPaHCOCTaBa KyCTapHUKOBasi WIH|IBUXKEeHHE  (opm
OAHOIHNKOBBIN penkas TpaBsHHCTas|pebeda
pacTUTENBHOCTE B
ITOHMKCHUAX
MasionoaBuKHbIE 5-15, 15-35 PacturensHocTh ITocTynarensHoe,
(momy3apocriye) JIPEBECHO- MOCTYTATENbHO-
MeCOK  Ha  rpelHAX KyCTAPHUKOBAs  H|KonebaTelbHOE 1
OIHOPOZCH, rpadux TPaBSHUCTASL. Blkonebarensnoe
rpaHcocrasa . ITOHMNKCHUAX -|IBUKCHHUC
OTHOIHMKOBBIN. B JIEpHOBBIH CiI01 OJIMHOYHBIX
MOHWXKEHUSIX  rpaduk GapxaHoB -
rpaHcocTaBa ) mretiboB  cpemm
JABYXIIMKOBBIN 3apOCIIHX
HEMOJIBMKHBIX
¢dopm penbeda
HemnonpmxHbie > 15, > 35 CrutonrHo#M Berponecuansrit
(3apocrmme) pacCTUTEIbHBIN TTOTOK
rpaduk rpaHCcoCTaBa [OKPOB M JepH.
ABYXITHKOBBIN I'pebHM  mecyaHBIX
dhopM 0OHAKECHBI WITH
TTOKPBITHI penkon
PaCTHTENBHOCTHIO
Ilpumeuanue - CteneHb MOABIKHOCTH IECKOB OIIEHUBAOT B ToJIoce MupHHON He MeHee 100 M B
Ka)KIYI0 CTOPOHY OT HaME4aeMOH TPacchl IOPOTH.

12.2 Bponb

JKCJIC3HBIX  OOPOT,

MNEPECCKAromux II€CYaHbIC TCPPHUTOPHH,

HaJJIC)KUT

npeaycMarpuBaThb q)HTOMeJIHOpaTI/IBHBIC IICCKO3alllUThI (3aerHJ'IeHI/Ie C IMOMOIIIBIO ITOCEBA HUJIM

Imocaaku ﬂpCBeCHOﬁ, KYCTapHHKOBOﬁ n TpaBHHHCTOﬁ paCTI/ITCJ'IBHOCTI/I) B H606X0,Z[I/IMLIX clrydadax

B COUYCTAaHHUM CO CPCACTBAMU MEXaHH4YeCcKOH 3allIHTHhI.

[IupuHy MOJOCH 3aKpelyIeHUs CIEAyeT NMPOEKTHpOBaTh B pa3Mepax: He meHee 200 M B

IMYCTBIHHBIX U MOJIYITYCTBIHHBIX paﬁOHax u He MeHee 100 M B OCTaJIbHBIX.

B 3aBHCHMOCTH OT CTE€NEHHU MOABHKHOCTH IECKOB M I'OJOBBIX 00BEMOB MEpCHOCA IIECKa K

IIyTH OPUEHTUPOBOYHBIC 3HAYCHUS IIUPHUHBI 3aKperursieMoil nostocsl A gopor I - III kareropnii

COCTaBJIAIOT!
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3
Ha 0c000 CHIIPHO3aHOCHMBIX ydacTKax (mpu oObeme mepeHoca necka 6oinee 30 m°/M B rox) -
1o 300 m;

Ha cuibHO3aHOCUMBIX (20 - 30 M/M B ron) - 10 200 m;
Ha cpeane3anocumbix (10 - 20 M/M B ron) - 10 150 wm;
Ha ciaGo3aHockMbIX (10 10 M%/M B rog) - 10 100 M.

3a 30HOW (PUTOMETMOPATHUBHBIX MEPONPUATHI HAIICKUT BBIACIATH OXPAHHYIO 30HY
mupruHoi He MeHee 500 M B IYCTBIHHBIX U MOJIYHYCTBIHHBIX pailoHax U 100 M - B ocTalbHbBIX
paifoHax, TJe 3amnpemarTcst IeHCTBUsS, CIIOCOOCTBYIOIINE YBEIMYEHHUIO TOJBMKHOCTH TIECKOB
(YHUYTOXEHHE PACTUTEIBLHOCTH, BBIIIAC CKOTA, HApYIIEHWE TOYBEHHOTO MOKPOBa U T.1.).

12.3 TIpomoneHelid MPOQHIE W 3eMIITHOE TOJOTHO B paliOHAX PacIpOCTPAHEHHUS IECKOB
(MOBYDKHBIX, MAJIOTIOJIBMOKHBIX M HETMOJBIKHBIX) CIEIYET TMPOEKTHPOBATh C YyYETOM
BNHUCBHIBaHUSI B peibed) MECTHOCTH NPH MAKCUMAJIBbHOM COXPAaHEHWU PACTUTEIBHOCTH, KaK
MpaBuUiio, HackIAMHU BeicoTOM 70 0,9 M. CremyeT m3beraTh BBICOKMX HACBINEH, TaK KaKk OHHU
MEHSIIOT YCJIOBHUS MPOXOXKICHUS BETPOIIECUaHOTO TTOTOKA.

KopoTkue BbIeMKH JOMYCKalOTCS KaK MCKIIIOUEHUE, MPHU MEePeceuyeHrnr BBICOKHX OapXaHHBIX
Ipsl.

12.4 HacpIlii MPOEKTUPYIOTCS MPEUMYIIECTBEHHO C HCIOJIB30BAaHUEM TPYHTOB U3 Y3KHUX U
TIyOOKHX PE3epBOB, TIYOMHA KOTOPHIX HE OrPAHWUYMBACTCS M OMpEAesieTcs crnocobom
MPOM3BOJICTBA paboT. KpyTH3HY OTKOCOB HACHITICH ciienyeT Ha3HayaTh 1:2.

12.5 BrleMKH B HETOJIBIKHBIX W MAJIOTIOJBIKHBIX TIECKaX, Ha C1a003aHOCUMBIX y4acTKaX M
MpU 00ECTICUCHHUH TTOJTHOTO BITUTHIBAHUS aTMOC(EPHBIX OCAJKOB B TPYHT BO BCSIKOE BpeMsl TOJa
clienyeT NPOEKTUPOBATEL O TUITY pUCyHKa 10.3.

B ManomoIBWKHBIX W MOJBIKHBIX TIECKax, Ha CpPeAHE- U CHIHBHO3aHOCHMBIX yYacTKax, a
TaKke B palioHaX, TJI€ BO3MOXHBI CHEXHBIC 3aHOCHI WJIM HE OO0ECIeYMBaeTCs IOJIHOE
BIUTBHIBAaHUE aTMOC(EPHBIX BOJ BO BCSAKOE BPEMs T'0Jla, BHIEMKH CIICIyEeT MPOSKTHPOBATH II0
TAIMy pucyHka 10.4. Takasd KOHCTPYKIMS PEKOMEHIYETCS TaKXke TNpH HEOOXOIUMOCTH
KCIOJIb30BAHMS BBIEMKH B KauecTBe Kapbepa. KpyTh3Ha 0TKOCOB BhIEMOK Ha3zHaudaercs 1:1,75 -
1:2 B 3aBUCUMOCTH OT YTJla €CTECTBEHHOTO OTKOCA IECKOB.

12.6 VkpemieHHe 3eMJISHOTO IOJIOTHA (OTKOCOB, OOOYMH OCHOBHOM IUIOIIQJKH W TIOJIOC
IMUPUHON 3 M BIOJb OpPOBOK BBIEMOK M IIOJOINB HACBIIEH) M IOJBHIKHBIX ITECKOB Ha
MOJUIeKAIEH 3aKPEIUICHUIO II0JIOCe, B TOM YHCIIE HA Yy4YacTKax HAPYIICHHOTO B MEPHO]
CTPOMTENBCTBA ©CTECTBEHHOTO TIIOKPOBA, CJEAYeT MPOU3BOJAUTH B COOTBETCTBHHU C
peKOMeHAAUIMHE pa3jena 18.

HpI/I 9TOM B 3aBUCHUMOCTH OT MCCTHBIX YCHOBI/Iﬁ MCPOIPUATHA IO 3aKPCIJICHUIO IIECKOB
MOTYT OCYHICCTBJIATHCA TOITAITHO:

B TIEPBYIO OYepe/ib - BPEMEHHOE 3aKpEIUIeHHe MEXaHUYECKOH 3aIIUTOM MOJIOCH ITUPUHOM 10
50 m;
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BO BTOPYIO - 3aKpEIJICHHUE IECKOB IOCAJKON MECTHBIX COPTOB APEBECHO-KYyCTaPHUKOBO-
TPaBSHOM pacTUTENbHOCTHU ((uTOMENuopanus). BeimoineHne sTux padoT 1enecoodpazHo mocie
YTOYHEHUS HAIIPABJICHHUA U 00bEMOB ITECKOTIEPEHOCA, B TIEPHOJ] SKCILUTYaTalllH.

12.7 Bo3BeneHue 3eMIISTHOTO TMOJIOTHA CIEAYET MpEeAyCcMaTpuUBaTh, KaK MPaBHIO, B 3UMHE-
BECEHHUU MEPHUOI.

13 BEMUISTHOE IIOJIOTHO B PAMOHAX HCKYCCTBEHHOI'O OPOIIIEHUSA

13.1 Ha opomraeMbIx TEPPUTOPHIX 3EMIISTHOE TOJIOTHO CIIEAYET MPOEKTUPOBATH C Y4ETOM
HEeOJIaronpUsSTHOTO BOJHOTO PEKMMA, BOSHUKAOIIETO BCIICACTBHE:

00L1ero MOBBIIIEHUS YPOBHS TPYHTOBBIX BOJI IIPU MOJIMBE U IPOMBIBKE TPYHTOB;

MCCTHOI'0O TIOBBINICHUA YPOBHA TPYHTOBBIX BOJ IPH pasMCIICHUHW OOPOru piaaomM C
COOPYKEHUSIMU OPOCUTEIHHOU U BOJOCOOPHO-COPOCHOM ceTei;

3aTOIUICHUA BOAOOTBOJHBIX W HArOPHBIX KaHAB M KIOBCTOB ITPOMBIBHBIMH W ITOJIMBHBIMU
BOJaMH.

KpOMe TOTO, HeO6XO}II/IMO YYUTBIBATG, YTO B IIPOLUECCEC OKCILUTyaTaluu OTKpPbITas
KOJIJICKTOPHO-ApPCHaXHasd CETh er'I}’6J'I$IeTC$I.

Ha Teppuropusix, mojiexamnyx OCBOCHHIO M OPOIICHHUIO B TIEPHOJ AKCITyaTallud JOPOTH,
IIpU €€ MPOEKTUPOBAHUHU PACUETHBIM TOPU30HT TPYHTOBBIX BOJ HEOOXOJMMO NPUHHUMATH IO
MEPCIEKTUBHBIM JTAHHBIM OPraHOB BOJHOTO XO3SMCTBA C YY€TOM H3MEHEHHUsS E€CTECTBEHHOTO
YpPOBHSI TPYHTOBBIX BOJ, CBSI3aHHOTO C OpOIIEHHWEM, TNPOMBIBKAMH W PEKOHCTPYKITUEH
JPEHAXHOU CETH.

13.2 3emiisiHOE TTOJIOTHO JIOPOT B 30HE OPOIICHUS CIICYET IPOCKTUPOBATH C YUETOM perbeda
MECTHOCTH, KOHCTPYKIUH COOPYKEHHUH HpPPUTAlMOHHONW CETH M pacxojJa B HUX BOJBI,
TEXHOJIOTHYECKHUX MOIBE3I0B K MOJISIM, YCIOBHI SKCILTyaTalllK T0POTH, KAaHAJIOB U COOPYKEHUMN
JIPEHAXKHOU CETH.

PeKOMeHI[yeTCH pasMeiiarbh 3€MIIAHOC IIOJIOTHO C BCpXOBOfI CTOPOHBI OT OPOCHUTECIIBHBIX
KaHaJ0B ¥ C HU30BOU CTOPOHBI OT ,HpeHa)I(HO'KOHHCKTOPHOﬁ CCTH.

13.3 Ilpu pa3MenieHUH HachbIIM BAOJIb OPOCHUTENIBHBIX KaHAJOB MHHHUMAJBHO JIOIyCTUMOE
paccTosiHME€ OT HHUX JO IOJOUIBBl HACBIIM OINPENAENSETCS C YYETOM pPacyeTHOTO YPOBHS
(GWIBTPALMOHHBIX TI'PYHTOBBIX BOJ M TpeOyeMOro BO3BBIIIEHHS OpPOBKM HACHIIM HaJl 3THM
YPOBHEM.

[TpoekTHpOBaTh 3eMJISIHOE MOJOTHO CIEAYEeT C y4eTOM MHUHHUMAIBHOIO HCIIOJIb30BaHHUS
TJIONIA/IA OPOIIAEMBIX 3eMeTb (0e3 pe3epBoB).

He nomyckaercsi ucnosib30BaHWE HAarOpPHBIX U BOJIOOTBOJHBIX KaHAaB M KIOBETOB B KaueCTBE
pacnpenenuTeneil BOAbL.

HepecequI/Ie BOJOOTBOJHBIX W HArOPHBIX KaHAB C MCJIKUMH OPOCHUTCIAMU (apBIKaMI/I)
CJICAYCT MMPOCKTUPOBATH B PA3HBIX YPOBHAX.
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13.4 B paifoHax HCKYCCTBEHHOTO OPOIICHUS 3eMJISTHOE MOJIOTHO CIIeTyeT MPOCKTUPOBATh, KaK
MPaBUJIO, HACKINISIMU COTJIACHO PUCYHKY 13.1 W yKa3zaHusM pazzena 7, Tabmuusl 4.3 CHuM 32-01-
95. BeicoTy Haceimu HEOOXOJMMO Ha3HA4aTh WHJMBUAYyAIbHO C YYETOM MPEIOXpaHEHUSs
BEpXHEH €€ YacTH OT YBIAKHEHHSI M OT 00pa30BaHUs COJISTHBIX KOPOK HA OCHOBHOM TUIOMIAJIKE.

13.5 3emusiHOE TMOJIOTHO B TpeAenax IOoJIed OpOUICHHS CIEAyeT OTrpa)XaaTh BaJIMKAMU
LIIMPUHOM MoBepXy 3 M U BbIcoTOU He MeHee 0,6 M, pacriojlaraeMbIMU Ha pacCTOSIHUU HE MeHee 4
M OT OpPOBKH BOJIOOTBOJIHOM KaHABBI, OT MOIOIIBEI Hacku win JIDII u TuHMIA CBS3H.

B ycnoBusix 3aTpyAHEHHOCTH NPOAOIBHOIO CTOKA JIOIYCKAETCSl B3aMEH BOJIOOTBOJAHBIX KaHAB
peaycMaTpuBaTh COOPYKEHUE HACBITIEH ¢ OepMaMu IIMPUHOH 3 1 BeicoTON He MeHee 0,6 M.

B nonoce mexny mojoumBoil HachIU U KEI€300€TOHHBIM JIOTKOM OPOCHUTENBHOIO KaHaja
HEO0O0XOMMO YCTPOMCTBO BOJIOOTBO/THOM KaHABBHI.

13.6 Ilpu mpoeKTUpOBAaHMM 3EMIISTHOTO IIOJIOTHA B 30HAaX HCKYCCTBEHHOTO OPOIIEHHS Ha
MIPOCAJOUHBIX IPYHTaX (HampuUMep, JIECCOBUIHBIX CYIJIMHKAaX) CIEIyeT OLIEHUBAaTh HAJEKHOCTh
Hecylieil cCocoOHOCTH OCHOBAaHUN W MpPH HEOOXOAMMOCTH IpeaycMaTpUBaTh MCKYCCTBEHHOE
€ro ymnpouyHeHue (IyTeM TMpeABapUTEIbHOTO 3aMadylBaHUS, YIUIOTHEHUS TpaMOOBaHHUEM,
IITyOWHHBIX B3PHIBOB U T.I1.).

14 3BEMUITHOE ITOJIOTHO JIJIS )KEJE3HOJIOPOKHBIX Y3JIOB M CTAHIIAM

14.1 Jlns mpOEKTUPOBAHHUS 3EMIISTHOTO TIOJIOTHA B TMpeaenax pasJelbHBIX ITYHKTOB B
JOTIOJIHEHHE K MaTepHallaM, HMCIHOJIb3yeMbIM IpPH MPOECKTUPOBAHMM 3EMIISTHOTO IIOJOTHA Ha
neperoHax, He0OXOAUMBI CIIETYIOIIUE UCXOIHbIE TaHHBIE:

IUIaH B TOPU3OHTAISAX C IMOKAa3aHMEM CYIIECTBYIOIIUX W MPOEKTUPYEMBIX IMyTeH, 3/1aHui,
COOPY)KEHU, MOI3EMHBIX U HAJ3EMHBIX KOMMYHHUKAILIUH, TIOJIOCHI OTBOJIA;

MaT€purailbl HHXKXCHCPHO-T'COJIOTHYCCKHUX HM3BICKAHUH T10 Y4aCTKy (pa3p6351, TEXHHYCCKOC
3aKJIFOYCHUC U T.H.), a B CJIOKHBIX IMPHUPOAHBIX YCIOBHAX HHKXCHEPHO-I'COJIOIMYECKas KapTa
TCPPUTOPHUU U IIPHU HCO6XO,Z[I/IMOCTI/I KapTa ruaApOU30THUIIC C ITOKa3aHWEM Ha IIJIAaHE MHXCHCPHO -
I'COJIOTNYCCKHUX BI)Ipa6OTOK.

14.2 PacnpeneneHue 3eMISHBIX MacC M MEpPONPUATHS MO OOECHEUEHUI0 YCTONYUBOCTH
3eMJISTHOTO TOJIOTHA CIEAYeT MPOEKTHPOBATh C YUETOM pelibeha MECTHOCTH M MOCIEAYIOIIETO
pPa3BUTHUS CTAaHIMK, B TOM YHCJE Pa3MEIICHHs 3eMJISTHOTO IMOJIOTHA JUIS MOAXOJOB K CTaHIIUU
BOJIOOTBOJIHBIX YCTPOWCTB U APYTrUX cOOpyKeHUH. [Ipu 3TOM MOIKHA YUUTHIBATHCS ATATHOCTH
MyT€BOTO Pa3BUTHSI.

14.3 CraHuMOHHBIE IUIOLA/IKU CIeNyeT, KaK MpaBuilo, IPOEKTUPOBATh B IJIaHE Ha MPSIMOH, a
B IIpo(uIIe - HACHIISIMHU.
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a - HaChIIlb, pasMeliacMas BAOJIb 3aKPBIThIX prG‘IaTBIX ApPEH; 6 - TO K€, BAOJb KaHAJIOB M3
JKeae300eTOHHBIX JIOTKOB; 6 - TO K€, BAOJIb KOJIJICKTOPOB U KaHAJIOB,

1 - 3ammTHBIN 3eMJISIHOM BajuK; 2 - OepMma; 3 - TpyOuaTas npeHa; 4 - 1oTok; 5 - aBTomopora; 6 -
koyekrop (kanan); L - paccrosaue ot JIOII (CLIB), muHNM CBSI3U 10 OCH TTyTH

Pucynox 13.1 - Ilonepeunsie nmpoduan HACKINEH BOIU3H HPPUTALUOHHBIX COOPYKEHUI

B o00ocHOBaHHBIX ClIy4dasax IMPOCKTOM HeO6XOI[I/IMO npeaycMaTpmuBaThb YCTpOﬁCTBa JJIA
3allIMUThI OT 3aHOCUMOCTHU CHCTOM H IICCKOM.

Ha HenmoaBM»KHBIX MW MAaJOMOABMIKHBIX II€CKaX CTaHIMOHHBIC IJIOIIAJKU CJICAyeT, KakK

MPaBUJIO, MPOEKTUPOBATH HA HYJIEBBIX OTMETKaX M HACHIMSIX BbICOTOU 10 0,9 M, B MOABMKHBIX
MeCKax - HAaCBIISIMH BbICOTOM Oojtee 1,0 M.

14.4 3emasHOE MOJOTHO HOBBIX pPa3ACiIbHBIX IMYHKTOB, JOIMOJIHUTCIIBHBIX HYTeﬁ B IIpeaciaax
CYIICCTBYIOMIUX JKCJIC3HOAOPOKHBIX Y3JIOB U CT&HI.[PIIZ, a TakKXC€ HOBOC 3CMIIAHOC IIOJIOTHO,
COOPYKAEMOC C UCIOJIB30BAHUCM CYHICCTBYIOIICTO IIPHU PA3BUTHU OCTAHOBOYHBIX ITYHKTOB HJIN
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UX PEKOHCTPYKLMH, CIEAYET IHMPOCKTUPOBAThH B COOTBETCTBUM C HOPMAaMU M IIOJIOKCHUSAMU
HACTOSIIEr0 JOKYMEHTA.

145 IupuHy 3eMJISIHOTO TMOJOTHA (MOBEpPXy) HA pa3leibHBIX IYHKTax CIEOyeT
yCTaHaBIMBaTh B COOTBETCTBUM C IPOEKTUPYEMBIM IIYyTEBBIM Pa3BUTHUEM B 3aBUCUMOCTU OT
YHUCIIA ITyTEN U LIMPUHBI MEXAYIIYTHH.

[Ipu 3TOM paccTosiHME OT OCU KpallHUX CTAHLIMOHHBIX MyTEW 10 OPOBKHU 3EMJITHOTO IOJIOTHA
JOJDKHO OBITh HE MEHEe IOJIOBHHBI IIMPHHBI 3€MIITHOTO TOJOTHA Ha MPSMBIX yJ4acTKaxX IMyTH

OJTHOITYTHBIX JKEJIE3HOJIOPOXKHBIX JIMHHA, NMpHUBEJeHHONH B Tabmume 4.1 CHuM 32-01-95, a B
IpeAesiax CTPEJIOYHBIX YJUL, BBITSDKHBIX IIyTE€H M KpalHUX COPTUPOBOYHBIX IIYTEH - HE MEHEE
3,6 M JUIs IMHUM BCEX KaTeropuil.

14.6 Ha copTHpOBOYHBIX Y4YacTKaxX CTAaHIUH (IPH HAJIWYUU TOPOK W BBITSHKHBIX TyTEH
CHeIUaIbHOTO MpoduIsi) OATIIACTHBIM CIIOW MyTeW HaJBUTA M BBITSHKHBIX MYTEH JOJKEH OBITH
VIIUPEH Ha MHUPUHY HE MEHee | M OT KOHIIA MITAaJl ¢ KaKI0H CTOPOHBI HA IPOTSHKEHUH OT MECTa
pacienky BaroHOB JI0 TopOa TOPKH WM JIO TOYKH OTPhIBA BaroHOB OT COCTaBa; IIMPUHY
3eMJISTHOTO TIOJIOTHA B 3THX MECTaX CIEIyeT YBEJIUYHTh C TaKHM PacdyeToOM, YTOOBI IIUPHUHA
00o0unHBI OblTa HE MeHee 0,5 M.

Takoe >xe ymupeHue 0amacTHOTO CJOsl, @ B COOTBETCTBUHU C 3THUM M 3€MJISTHOTO MOJIOTHA
ClelyeT MPOEKTHUPOBATh y KPAaWHUX NyTE€W MPUEMOOTIPABOYHBIX MApKOB, CHEHUATU3UPYEMBIX
JUIs TOCMOTpa TMOABUKHOTO COCTaBa M IMPOU3BOJCTBA OE30TLENOYHOTO PEMOHTA BaroHOB B
rnoe3aax.

14.7 Ha craHnmsx, pa3be3ax U OOrOHHBIX MYHKTaX B MpejesiaX KPUBBIX YIaCTKOB TJIABHOTO
MyTH, UMEIOIIETO BO3BBILIEHUE HAPYKHOTO pelibca, MPH PACIOJIOKEHUN 3TOT0 MyTH KpalHUM,
LUIMPUHY 36MJITHOTO MOJIOTHA C HApY)KHOW CTOPOHBI KPUBOM CIIEAyeT YBEIMUMBATh HA BEJIUMUUHY,
yKazaHHY0 B Tabmuie 4.2 CHulM 32-01-95, a HA ABYX- U MHOTOIYTHBIX y4acTKaX, KpOME TOTO, Ha
BEJIMYMHY YIIUPEHUH MEXIYNYyTHH B KPHUBBIX KaK MEXIY TJABHBIMHU, TaK U CTaHUUOHHBIMU
MYTSAMH.

14.8 Honepeque O4YCpTaHHUC BEpXa 3EMIIAHOIO IIOJIOTHA CTAHIUMOHHBIX IIJIOIAJZ0OK B
3aBUCMMOCTH OT 4YHCJIa HYTeﬁ M BHJA I'PYHTA 3EMJIAHOI'O IIOJIOTHA CICAYCT IIPOCKTHUPOBATH
OJHO- U JBYCKATHBLIM. HpI/I 3HAYUTENLHOMI INUPUHE IUIOMAAKH OJOIIYCKAaCTCA IIPHMCHCHUC
HI/IJ'IOO6p213HOFO MMOIICPCUYHOI 0 HpO(i)I/IJ'IH C COOpPYXCHUCM B MCKIAYIYTBAX C IOHWXCHHBIMU
OTMCTKaMHU 3aKPBIThIX IIPOJOJbHBIX BOJOOTBOIOB (J'IOTKOB u z[peHaxceﬁ) C YKJIIOHOM HE MCHCEC
0,002, a I1Ipu HCO6XO,I[I/IMOCTI/I C YCTpOfICTBOM IMOIICPCUYHBIX BBIITYCKOB W3 HUX IJIs1 OTBOJdAa BOJbI
3a IpCaciibl 3EMJLAHOTO IIOJIOTHA.

Ha MPOMCIKYTOYHBIX CTAHIHAX BCCX THUIIOB, a TAKKC Ha 0OrOHHBIX IIYHKTaX U pa3be3aax
MOMEPCHYHOTO THUIIa OYCPTAHUS BEpXa CICAYCT NMPOCKTHPOBATH, KAK IPABUIIO, C ABYCKATHBIMU
YKIJIIOHaMH, HAIIPpaBJICHHBIMU B PA3HBIC CTOPOHLBI: HA OAHOITIYTHBIX JIMHUAX - OT OCU MCKAYITYThbA
CYIICCTBYIOLUICTO IMNIaBHOI'O U MPEAIIOIaracMoro BToporo riiaBHoro HYTeﬁ, Ha ABYXITYTHBIX - OT
OCH MCKAYITYThs MCKAY I'NTaBHBIMHA ITYTAMU.

Ha pas3pe3aax € MPOAOJIbHBIM PACHOJIOKCHUEM HNPHUEMOOTIIPABOYHBIX HyTeI\/’I MMOBCPXHOCTDb
3CMJIIHOT'O TIOJIOTHA CJICAYCT IINIAHUPOBATH C JABYCKATHBIMU YKIIOHAMH, HAIIpPaBJICHHBIMU BHC
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MPEJeNIOB MacCAKUPCKON 1uarpopmMbl B 00€ CTOPOHBI OT OCH MEXAYNYTbS TJABHOTO H
CMEXHOTO MyTeH, a B mpeienax miaropMsel - 0T 60pTa mIaTGOpMEI.

[Inomanku amsg pasMelleHus JJOKOMOTUBHOIO M BaroHHOTO XO3SKCTBA M TPY30BOTO JBOPA
MPOEKTUPYIOTCS OJHO- M JBYCKAaTHBIMH; YKJIOH CKaTa HEOO0XOJUMO MPOEKTHPOBATh IO
HaIIpaBJICHUIO OT 3JaHMS BO BHEIIHIOK CTOPOHY; IPHU 3HAYMUTEIBHBIX IO HIMPHUHE IIOIIAIKAX
1enecoo0pa3Ho NPUMEHSITh MHJI000Pa3HbIN MPOQHIIb.

[Tonepeunsie mpoduiIM  3eMISTHOTO TIOJOTHA  OTACIBHBIX IPUEMOOTIPABOYHBIX U
COPTUPOBOYHBIX TIAPKOB MPOSKTUPYIOTCS OJIHO-, JBYCKATHBIMH WJIH MIOOOpa3sHbIMH (B
3aBUCHUMOCTH OT YHUCJIa MyTel).

[Ipu mpoeKkTHpOBaHUN HOBBIX IYTEU PAJOM C CYHIECTBYIOIIMMHU (B TOM YHUCIIE MPU OTKPHITUU
HOBBIX pa3JeNIbHBIX MYHKTOB HAa CYILECTBYIOIIMX JIMHUAX) BEPX 3E€MJISTHOTO IOJIOTHA HOBBIX
IyTel cielyeT MPOEKTUPOBATh C MOMEPEYHBIM YKIIOHOM OT OpPOBKH CYILECTBYIOLIUX MYTEH.

14.9 TloBepXHOCTH 3EMIISTHOTO TIOJIOTHA CJIEIyeT MPHUIaBaTh IMOTEPEYHBIH YKIOH B CTOPOHY
BOJIOOTBOJIOB B 3aBHUCHMOCTH OT BHJa TPYHTa 3€MJISHOTO MOJOTHA, KIMMaTHYECKUX 30H U YHCIIa
MyTeH, pacroiaraeMbIX B pezesiax KaKJIoro ckaTta, B COOTBETCTBUU C Tabnuien 14.1.

Tabnuma 14.1

MakcumanbHoe
. YKJIOH Bepxa 3eMJISTHOTO
prHT 3EMJIAHOTO ITOJIOTHA KnumaTtnaeckue 30HbBI YHUCJIO ITYTEU Ha
MOJIOTHA
OJTHOM CKate
JpeHupyrommii 3acynuInBEIC 10 u Gomee 0
Bce ocranbhble 10 0-0,01
Henpenupyromuit 3acyIuIuBbIe 10-8 0,01
Bcee ocranbHbIe 8-6 0,02

Hpumeuanus
1. K 3acynumiBbsIM OTHECEHBI 30HBI PU KOTHUYECTBE 0caaKoB 10 300 M.

2. B He3acynumuBBIX paiioHaxX Uil HEAPEHUPYIOLIMX IPYHTOB 3eMJISIHOTO IOJIOTHA B OOOCHOBAaHHBIX
TEXHUKO-PKOHOMHUYECKUMH pacueTaMH ciaydasx (C Yy4eTOM HWH)KEHEPHO-T€OJIOIMYECKUX YCIOBHM)
JIOITYCKaeTcsl yMEeHblIeHHe nonepeunoro ykiona a0 0,01 u ysenuuenue ero go 0,03.

14.10 OtaenpHBIE CTAHIIMOHHBIC MYTH, MAPKU U APYrUE€ YCTPOIHCTBA CTAHIUI JOMYCKAeTCs
MIPOEKTHPOBATh B Pa3HbIX ypoBHAX. [Ipum 3TOM pasmepsl MEKIYNMYTHH W PACCTOSHUNA MEXITY
MapkaMH CJIeyeT Ha3HayaTh C YYE€TOM pa3MEIIeHHs B HX Mpeleraax OTKOCOB 3EMJISTHOTO
MOJIOTHA, BOJIOOTBOHBIX YCTPOMCTB, a B CIy4ae HEOOXOIUMOCTHU - YCTPOIHCTB U 000pyIOBaHUS
JUTSL 32U THI IIYTE€H OT 3aHOCUMOCTH CHETOM M IECKOM M JIPYTUX YCTPOUCTB.

14.11 BonooTBOAHBIE YCTPOUCTBA B Mpeaenax pa3eabHbIX MYHKTOB CIeIyeT MPOEKTUPOBATh
COIJIacHO TpeboBaHMAM paszena 17.
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15 OCOBEHHOCTHU NPOEKTUPOBAHUA 3EMJISAHOI'O ITIOJIOTHA,
BO3BOMMOI'O B 3UMHEE BPEMS

15.1 VYuacTku, Ha KOTOpBIX 3€MJISIHOE€ IIOJOTHO MOXKET COOPY)KaTbCsi B 3MMHEE BpPEMS,
HE00X0IMMO OTMEUYaTh Ha CTaIUM Pa3pabOTKU MPOEKTa M Pabovyero MpOeKTa W YTOYHSTH MPH
pa3paboTke pabouell JOKYMEHTAIIUH.

15.2 Ha 3umHMiT Iepuo1 11es1eco00pa3Ho OTHOCUTH CIICAYIONINE PaOOTHI:

- pa3paboTKy BBHIEMOK M KapbepoB B IECKaX, IPAaBUHHO-TAJICUYHBIX W CKAIBHBIX TPYHTaX, a
TaKK€ BO3BEJICHHUE HACBIIEH U3 YKa3aHHBIX IPYHTOB Ha OCHOBAHMSAX, IIPOYHOCTHBIE U
neopMaTuBHBIE CBOMCTBA KOTOPBIX HM3MEHSIOTCS HE3HAYUTEIBHO B pe3ylIbTaTe HUX
MIpOMEP3aHUs U OTTABAHNS,

- pa3paboOTKy B TIIMHUCTHIX TPYHTAX BHIEMOK IITyOMHOM OoJiee 3 M ¢ mepemMeleHueM rpyHTa B
HaChITb, KaBAJIbEP WJIM B OTBAI;

- YCTPOMCTBO HACHITIEH HA OOJIOTAX;
- YCTPOICTBO ITOJIEH U INTyOOKUX JPEHAaXHBIX MPOpe3eil;

- YKpEIUIEeHWE OTKOCOB HAChINEW PETYISIHUOHHBIX COOPYXKEHHUM M pycel pPEeK KaMEHHOU
HaOpOCKO#, 0ETOHHBIMH MacCCHUBaMU, TUTUTAMH | T.I1.

B Teuenue 3uMHEro BpeMEHH HE CIIEAyeT IPeIyCMaTpUBaTh:

- pa3paboOTKy BBIEMOK B HECKaJIbHBIX I'PYHTaX INIyOUHOH 10 3 M;

- BO3BEJICHUE HACBINEH U3 PE3EPBOB;

- IJIAHUPOBKY 3€MJISTHOTO MOJIOTHA U3 TJIMHUCTHIX TPYHTOB U MbLIEBATHIX [TECKOB;
- YCTPOICTBO HErNTyOOKUX KaHAB U pyce.

15.3 Jlnst Haceinield, BO3BOJUMBIX B 3MMHEE BPEMsl, JOMYCKACTCS MPUMEHSTH CIICIYIOIINE
TPYHTBI U3 BEIEMOK WJIM KaphEPOB:

- Pa3pbIXJICHHBIC  CKaJIbHBIC TI'PYHTBI (HGSaBI/ICI/IMO 0T CTCIICHU BBIBeTpI/IBaHI/IH),
prr[HOO6JIOMO‘{HBIC, prr[HOO6J'IOMO‘lHBI€ C TICCHAHBIM 3aIllOJIHUTCIIEM, IIECKU KPYIIHBIC U
CpCAHUC, a TAKIKC ChITYUYCMEP3JIbIC MCIIKHUEC U IIbUICBATHIC IICCKHU;

- JOIIYCKANOTCA TAKKC TJIMHHUCTBIC TPYHTHI, HMCIOHIHUC BJIA)KHOCTH HE CBBIIIC TI'PAHUIBI
PpaCKaTbIBaAHUA.

I'munucteie nomytBepabie rpyHThI (0 < I < 0,25) paspeniaercs NpUMEHSTh IPU OTCYTCTBUU
TPYHTOB C MEHBLIEH BIAXKHOCTHIO.

BerHI/Iﬁ CJIOM HaChIIMd TOJIIMHOM HE MEHEe 1 M CJICAYCT OTCBINIATHL TOJIBKO TaJIbIM U
CBhIITYUCMCEP3JIBIM JPCHUPYIOIIHUM WU TAJbIM INIMHUCTBIM I'PYHTOM, HUJIN prrIHOO6J'IOMOLIHHM C
NCCYaHbIM 3aIIOJIHUTCIICM.

Jlns Hacellied 3a 3aAHUMU TPaHSIMHM YCTOEB WM JJIsi KOHYCOB y MOCTOB CIIEIyeT NMPUMEHSTh
TOJIBKO TaJIBIN WK CHITy4eMEP3IIbIi IPEHUPYIOIIHUA TPYHT.
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Hacpinu Ha noliMe pek B Ipenenax 3aTOINICHUs JOITYCKAeTCsl BO3BOJUTh B 3UMHEE BpeMs U3
CKQJIBHBIX C1a00BBIBETPUBAIOLINXCS W BBIBETPHUBAIOLIUXCS TPYHTOB, KPYIMHOOOJIOMOYHBIX H
KPYIMTHOOOJIOMOYHBIX C TECYaHBIM 3allOJHHUTENIEM, a TAaKXKE W3 IECYaHBIX, BKIIOYas Tajble U
CBIIIy4EMEP3IIbIE MEJIKUE U IBLIECBATHIE IIECKH.

15.4 BricoTa HachIlei, BO3BOJUMBIX B 3UMHEE BpPEMsl M3 TJIMHUCTBIX TPYHTOB, HE JOJKHA

IIPEBLIIATD 3HAYCHUH, IIPUBCIACHHBIX B Tabmumne 15.1.

Tabnuua 15.1

. o~ | Hanbonb1as BEICOTA HACHINU U3
Knumar paitona Cpenneronosas TeMmiepaTtypa Bo3ayxa, °C
TJIMHUCTBIX TPYHTOB, M

CypoBbiii Hwxe -2 2,5
XooaHbIi Ot -2 o +1 3,5
YMepeHHBIH Ot +1 g0 +5 45
Tenunsiid Bonee +5 bes orpannuenni

IIpumeuanue - Temneparypy BO3JyXa CPEIHIOIO 3a roj clelyeT NpUHUMATh MO JaHHbIM CHul
2.01.01-82 «CtpouTenbHasi KIMMATOJOTHS U reoru3nKa» WK 10 JTaHHBIM OJIMbKaiIIel MEeTeoCTaHIINu.

15.5 Ilpu HeoOXOIUMOCTH BO3BEAEHHUS B 3MMHEE BpPEMS HAChIIIEH WM CJIOEB MOIIHOCTHIO
OoJsiee 3HAYCHWH, yKa3aHHBIX B TaOmmie 15.1, cleayeT NpeaycMaTphBaTh HCIOJIb30BAaHUE
JPEHUPYIOUIUX TPYHTOB, a IPU UX OTCYTCTBUU HEOOXOAUMO:

B KauyecTBe OOBEKTOB Ul MPOM3BOJCTBA pabOT B 3WMHEE BpeMsl Ha3HAuyaTh HACHIK Ha
MIPOYHOM OCHOBaHHH (CM. 11. 4.23);

MpeycMaTpuBaTh COOTBETCTBYIOIIMIA 3armac Ha OCaIKy TPYHTOB (IO BBICOTE HACHIH HIIH
HIUPUHE TIOBEPXY);

MpelycCMaTpUBaTh yIOJI0KEHHE OTKOCOB WM YCTPOICTBO OepM, Ha3HAYAEMBIX IO pacuery;
MIPOEKTUPOBAThH 3AIIUTHBIE CJIOU MOl OCHOBHOM IIJIOIIAIKOM.

HpOGKTI/IpOBaTb BCPXHIOKO YaCTh HACBIIIU HA BBICOTY 1 M u3 Tanoro T'pyHTa C OTCBIIKOM 3TOTO
CJIOA B TCIUIOC BpEMs Ioda U YIUIOTHCHUCM OO0 YCTAHOBJICHHBIX HOPM (CM. II. u), a IIpu
H606XOI[I/IMOCTI/I YKIIaAKU IIYTH B 3UMHEC BPEMS - BEPXHIOK YaCTh HACBIIIN TOJIH.IHHOﬁ HEC MCHECC
1M BO3BOJUTH U3 JPCHUPYIOIIHUX I'PYHTOB.

15.6 [[J'Iﬂ HaCLIHGﬁ, BO3BOJUMBIX B 3UMHEC BPCM:, B IIPOCKTC IIPOU3BOACTBA pa60T 3ariac Ha
0CaaKy HCO6XOI[I/IMO npeaycMaTrpmuBaTh B pa3Mepe:

5 - 6 % - npu TTMHUCTBIX TPYHTAX;

4 - 5 % - mpu meckax, KpYNMHOOOJIOMOYHBIX TPYHTaXx C TE€CYaHbIM U TJIMHHCTHIM
3aII0JIHUTEIIEM U JIETKOBBIBETPUBAIOIINXCS.
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KpOMe TOTrO, MJOIOJIHUTCIBHO CJICAYCT YYHUTHIBATL OCAIKYy OCHOBaHHﬁ, BBI3BIBACM YO
IMY4YCHUCM IMMOBCPXHOCTHOI'O CJIOA TPYHTOB OCHOBAHUA.

15.7 ]Jlns Hacelmeil, BO3BOJMMBIX B 3MMHEE BpEMS, PEKOMEHAYETCS IpenycMaTpuBaTh
Kapbepbl (BBIEMKH), TOJIIIMHA MEP3JI0T0 CJO0sS B KOTOPHIX HE MpeBbimaeT 1/3 o0miel BBICOTHI
32005, C TeM 4YTOOBI COAEp)KaHUE TBEPJOMEp3JIOT0 TPyHTa B Hachmud He mpeBbimano 30 %
o0miero o0beMa TpyHTA, YKIAIABIBAEMOTO B HACHIIb. TBEPAOMEP3IIbIA TPYHT B HACHINU JIOJDKEH
pa3MeniaTbCsi paBHOMEPHO 0€3 KOHLEHTPALUU MEP3JIbIX KOMBEB B OTKOCHOM YacTH.

PasprixiieHre Mep3JI0TO TPyHTa JOJDKHO 00ECIeUnBaTh MOJy4CHHE KOMBEB C pa3MepaMu He
6omee 0,2 m.

15.8 B HeE0oOXOQMMBIX CilydasX CIIeJlyeT MperyCMaTpUBaTh CHEIUAIBHBIE MEPOTPHUSTHS IO
CHIDKEHHIO TJyOMHBI NpOMEp3aHHsl B Kapbepax U BbIEMKax (IPEIBAapUTEIBHOE PbIXJICHHE
IIOBEPXHOCTHOIO  C€JIOS TpPyHTa JO €ro  IpOMEp3aHus, IOKPBITHE  IOBEPXHOCTH
TEIUIOM30JISIIUOHHBIMY MaTepHUaIaMu U JIp.).

15.9 Hachkimum Ha 3aTOIUIAEMBIX MOWMAaX JIOJDKHBI OBITh OTCBHITAHBI K HAdaldy TOJOBOJBS JIO
OTMETKH, HE MeHee 4eM Ha 0,5 M MPEeBbIIANIEH YPOBEHb 0KMAAEMOTO TOPU30HTA BHICOKHX BO/T
C Y4eTOM BBICOTHI HakKaTa BOJHBI Ha OTKOC. IIpw 3TOM AOMKHBI OBITH TaK)Ke BBITIOJHEHBI
MPElyCMOTPEHHbBIE MPOEKTOM YKPEIJIEHUSI OTKOCOB.

16 PE3EPBbI, KABAJIBEPbBI, BAHKETDbBI
Pe3epBbl

16.1 PesepBbl, pasMemaeMble BJOJb HACBIMEH, CIEAYeT MPOSKTHPOBATH B CIy4asx
HETPUTOIHOCTH WJIM HEXBATKH JUISI OTCHITIKK HACKHITICH TPYHTA U3 CMEKHBIX BBIEMOK U TEXHUKO-
HKOHOMHUYECKOM HEIeNIeco00pa3HOCTH UCIIOJTb30BaHUS BBICMOK-KaphepOB 17001
TPAHCMIOPTHPOBAHUS TPYHTA U3 JPYTHX KapbepOB.

16.2 He momyckaercsi pa3Mmeliath pe3epBbl B IpeieiiaX pa3feibHBIX IYHKTOB C MYTEBBIM
pa3BUTHEM, HACEIICHHBIX ITYHKTOB, B MECTaX PACIOJIOXKECHHS IyTEBBIX 3aHUN M Iepee3ioB, Ha
y4YacTKaX pa3BUTHS KapcTa, a TAaKXkKe, Kak MPaBHIIOo, Ha MoiMax pek. CMEeKHBIC y4acTKU PE3epPBOB
B IpelesiaX OTICNBHBIX 3JaHUN W IEpee3llOB CIEAyeT COCOUHITh KaHAaBaMH, JIOTKAMHU WIIU
TpyOamMu.

16.3 PacmosioskeHre pe3epBOB OTHOCHUTEIBHO MPOECKTHPYEMOM HACHINU CJeIyeT Ha3HayaTh
corjacHo Tabnuie 16.1 ¢ y4eToM IONEPEYHOTO YKJIOHA Ha MECTHOCTH. PaccTosiHue Mexmy
BHEITHEH OPOBKOIi pe3epBa U IpaHulleil OJI0Ckl 0TBOIA JOJDKHO OBITH HE MeHee 1 M.

16.4 Mex 1y MoJoIIBOil OTKOCa HAChIIU U OPOBKOM pe3epBa HEOOXOAMMO OCTAaBIATH OEpMy
NIMPUHON HEe MeHee 3 M. Y HachIllell BBICOTOHM 7O 2 M Ha CyXOM OCHOBAaHWM IIMPUHY OepMm
paszperiaercsi yMeHbIIaTh 10 1 M.

Co cropons! Oyayiiero Broporo mytu sxenesHsix jpopor I - III kareropuit mumpuny Gepm
cleyeT Ha3Ha4yaTh paBHOi 8,0 M.

Tabnuma 16.1

Tonepeurbrii yKIoH Pacnionoxenue pezepoB
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MECTHOCTH ONTUMAJIHLHOE JIOTTYCTUMOE
[Tonoxe 1:10 C nByX cTOpoH C omHOM CTOPOHBI

Ot 1:10 mo 1:5 C HaropHoit CTOPOHBI C nByX cTOpoH

Kpyue 1:5 PezepBrl He poekTupoBath  |C HAropHod CTOPOHBI IO OTAEIHHBIM

peIICHUsIM C  pacuerom oOrei
YCTOMYUBOCTH KOCOT'Opa M HACKHIITH TOCTIE
YCTpOICTBa pe3epBa

bepmam ¢ HaropHoi cTOpOHBI HEOOXOAMMO IIpUIaBaTh nonepeuyHslii ykioH ot 0,02 1o 0,04 B
CTOPOHY pe3epBa 3a CUeT CPe3KU HJIH MPUCHITIKU IPYHTA (CM. PUCYHOK 7.3).

16.5 Pe3zepBbl HEOOXOAMMO, KaK TPABWIIO, BKIIOYATh B OOINIYI0 CHUCTEMY BOJOOTBOIHBIX
YCTPOMCTB, OTPAKJIAIONINX 3E€MJISTHOE IOJOTHO OT BO3JAEHUCTBUS TOBEPXHOCTHOW BOJBI, U
IIpelycMaTpuBaTh OTAEIbHBIE BHIITYCKHU BOJIbI U3 PE3€PBOB B MOHM)KEHHbBIE MECTa MpUJIeTaolei
MECTHOCTH COIJIACHO TpeOOBaHMIM pa3jena 17.

16.6 3amkHyTBHIE pe3epBbl 0e3 BOJJOOTBOJOB JOIMYyCKAETCSl MPHUMEHSATh Ha yJacTKax C
JPEHUPYIOUIMMU TPYHTaMH B palloHaX C 3acylUIMBBIM KJIUMAaTtoM (HCKIIoYas paioHbI
MIPOCaJOYHBIX TPYHTOB) U B palloHaxX pacrojoKeHUs MOIBUKHBIX MECKOB. B MOABMKHBIX ECKax
PE3€epBHI ClIEYET MPOEKTUPOBATH MPEUMYIIECTBEHHO Y3KUMH U IIYOOKHMH, X PEKOMEHAYETCS
pa3Mearhb ¢ MoABETPEHHON CTOPOHBI.

dopma 1 pacrojoKEeHHE Pe3epPBOB HE JOJDKHBI YXY/IIATh YCIOBUS ECKOMEPEHOCA.

16.7 JIny pe3epBOB, BXOISANIUX B OOIIYI0 CHCTEMY BOJOOTBOJHBIX YCTPOWCTB, HEOOXOIUMO
MpUaBaTh MOMEPEYHBIA U MPOJOIBHBIN YKIOHBI. [lomepeyunslii YKIOH JOJDKEH OBITh HE MEHEee
0,02, a mpomonbHbiii - He MeHee 0,002. /Ino pesepBa mpu ero mmpuHe Ao 10 M cienyer
MIPOEKTHPOBATh OJHOCKATHBIM C MOMEPEYHBIM YKIOHOM OT 3€MJISIHOTO IOJIOTHA, a NP IIUPUHE
6omee 10 M - IByCKaTHBIM, C YKIIOHOM OT KPaeB pe3epBa K €ero cepeiuHe.

HaubGonpmmii nmpoosbHBIM YKIOH pe3epBa C HHU30BOM CTOPOHBI HACHIIM HE JIOJKEH
npessbimath 0,008, a 1iist terkopazMbiBaeMbIX TpyHTOB - 0,005. YKII0H JHA pe3epBOB ¢ HATOPHOM
CTOPOHBI HACBINEH ClieyeT Ha3HauaTh M0 pacyeTy B 3aBUCMMOCTH OT BHJa IPYHTA, KOJIMYECTBA
U CKOPOCTH TEUYECHHSI BOIBL.

B caywasx koraa mo ycnoBusiM penbeda MECTHOCTH MPOJOJBHBIA YKJIOH JHA pe3epBa
MOJIy4aeTcsl Kpyue JOIMYCKaeMOTO MO pa3MbIBAEMOCTH IPYHTA, PE3€PBBI ClIeyeT MPOSKTUPOBATH
OT/ICbHBIMU y4YacTKaMH C HaWOOJBIIMM JIOMYCTUMBIM YKJIOHOM JHA. MexXay coceqHUMHU
y4acTKaMU pe3epBa HEOOXOJIMMO OCTaBIIATH IOJIOCHI HEHApPYHIEHHOTO TPYHTA HIMPUHON HE
MeHee 3 M M IpeAyCMaTpuBaTh B HUX YCTPOMCTBO YKPEIUJICHHBIX KaHAB C MepernajgaMu BhICOTOM
1o 0,5 m.

16.8 Pa3mepsl pe3epBOB cienyeT OMpENeNsITh HCXoAs U3 o0bemMa MOTPEOHOTO TpPyHTa U
YKJIOHA, HEOOXOAUMOTO HJsi o0ecreueHus] CTOKa, C YU4eTOM IapaMeTpOB MPUMEHSEMBIX IS
COOPY)KEHHUSI HACBITIEH MallTUH ¥ MEXaHU3MOB U YCIIOBUI OXpaHbI OKPYXKAIOIIEH Cpebl.
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I[Ipy HEBO3MOXXHOCTH WJIM HELEJIECOOOpa3HOCTH  yBEIWYCHHUs TIyOMHBI  pe3epna,
HCIOJIb3YEMOI0 B KauecTBE BOJOOTBOJA, U1 NPOIycKa BOJBI CJEIYyET IPOEKTUPOBAThH
BOJIOOTBO/IHYIO KaHaBY C pa3MEILEHUEM €€ B IOHW)KEHHOM YacTH pe3epBa.

OTKOCBHI pe3epBOB CleyeT MpoeKkTupoBaTh He Kpyue 1:1,5. Ilepexoabl OT OAHONM HIMPUHBI
pe3epBa K JApyrou CieayeT Ha3HadaTh 34 CYET OTKJIOHEHMS IIOJIEBOTO OTKOCA O] YIJIOM OKOJIO
15°.

16.9 Ha moiimax pek 3akiiajka pe3epBoB, Kak IMPaBUIIO, HE JA0MyCcKaeTCs. B MCKITFOUNTETHHBIX
Cly4asX yCTPOMCTBO PE3E€PBOB MPOU3BOAUTCA 10 MHIUBUIYAIBHOMY HPOEKTY, IPUYEM:

PacroJIo’KeHUE pe3epBOB HEOOXOAUMO YBSI3bIBATh C PETYISLUOHHBIMU COOPYKEHUSIMH;

PaCCTOAHUEC MCKIY HMIKHUM KOHIIOM PE3C€PBa U YpPE30M MECKCHHBIX BOJ AOJLKHO 6BITB HEC
menee 10 M;

OTMETKY JIHAa PE3€PBOB CJIEIyeT Ha3HAYATh BHIIIEC YPOBHS MEKCHHBIX BOJI;
JUTS BBITTYCKA BOJIBI U3 Pe3epBa HEOOXOAMMO MPETyCMaTpUBaTh YCTPOMCTBO KaHABHI,
OepMBI MEXKTy TTOIOMBOM HACKITI M OPOBKOM pe3epBa ciienyeT Ha3HayaTh HE MeHee 4 M.

Co CTOPOHBI HACBIIIM B pE3€pBax CIEAYET OCTABIATH BBICTYIBI B BUJE TPABEPC U YKPEILIATH
OTKOC, €CJIN IIPH MTaBOJKE BO3MOXKHO T€YEHHE BOJBI BJOJIb PE3EPBA.

16.10 CocpenotoueHHBIE PE3EpPBBI - TPYHTOBBIE Kapbephbl, pacrojlaracMbie B yAaJE€HUU OT
HACBINHU, CJIEeNYeT MPOEKTHUPOBATh C COONIIOIEHUEM TpeOOBaHUM 10 MaKCHMajIbHO BO3MOKHOMY
COXPAaHEHHUIO OKpYXKaloUleil cpelbl, B COOTBETCTBUU C yKa3zaHUsSMHU paznena 22. HeobGxoaumo
MpelycMaTpuBaTh IJIAHUPOBKY OTKOCOB IOCIE BBIPAOOTKH Kapbhepa C y4eTOM MOCIeAyIOIIe
MOCaJKU  JIEpPEeBbEB,  MCIOJNB30BaHMS ~ Kapbepa IMOJ  BOJOEM  WIM Uil JIPYrux
HapOTHOXO3AMCTBEHHBIX 1IEJICH.

Pa3mepbl u koHOUrypalus KapbepoB Ha3HAYAIOTCS C y4ETOM MOTPEOHOCTU B TPYHTE, €ro
COCTOSIHUSL U B COOTBETCTBUH C TPEOOBAHUSMHU TEXHHUKH OE30MACHOCTH, a TaKXkKe C y4eTOM HX
MOCJIETYIOLIETr0 UCIIOIB30BaHUS IS XO3SIICTBEHHBIX IIEJICH.

KaBasbepnl

16.11 KaBanbepbl HEOOXOAMMO MPENAyCMAaTPUBATh B CIy4asiXx HEMPUTOJHOCTU WM TEXHHUKO-
YKOHOMHUYECKOW HEIeIeCO00pa3sHOCTH HCIIONB30BaHHUS TPYHTA M3 BBIEMKH JUIS HAChINCH, a
TaKXe MPU OTCYTCTBHU B HEMOCPEICTBECHHOM OJIM30CTH OT BBIEMKH TIOHM)KEHHBIX MECT peibeda,
KOTOPBIE MOTYT OBITh MCITOJIb30BaHbI JUISI Pa3MEIICHHUS HEIPHUTOTHOTO HIIM M3JIUIIHEr0 TPYHTA.
[Ipr NPOEKTHUPOBAHUU KABAILEPOB CICIYET YYHUTHIBATh TAKKE HEOOXOIUMOCTH COOJIOICHUS
TpeOOBaHUI MO0 MAaKCUMAJIBHO BO3MOXXHOMY COXPaHEHHIO OKPYXKAIOIIEH Cpe/bl B COOTBETCTBUU
C yKa3aHUSIMHU pazfena 22, MpeaycMaTpuBaTh CPE3KYy pPACTUTEIBHOTO CIIOS C TUIONIAJH,
3aHMMAaeMOU KaBalbepoM.

Pazmernienue I'PYHTA B KaBaJIb€pax HC NOIIYCKACTCA:

Ha TEPPUTOPUM CTAHLUHMOHHBIX IUIOLIAJ0K, HACEJIICHHBIX IIYHKTOB U IIPOMBIIIEHHBIX
MIPEANPUATHH;



CI 32-104-98 MNpoeKkTnpoBaHWe 3eMAAHOIO NONOTHA Kene3Hbix gopor konen 1520 mm 66

B MECTax, ra€ KaBaJbCpbl MOT'YT CII0COOCTBOBATL CHEXXHBIM HJIM IECYaHBIM 3aHOCAM nyTy, B
TOM 4YHUCJIC BAOJIb MCIIKHMX BbICMOK;,

C HarOpHOM CTOPOHBI IIOJIYBBIEMOK;

B TCEX ClydasdaX, KOIrJa Harpyska OT KaBaJib€pa MOXKCET BbI3BATh HAPYIICHHUC 06HIGI71
YCTOI\/JI‘II/IBOCTI/I OTKOCOB BBICMKMH.

16.12 KaBanbepsbl cieayeT MpoeKTUPOBATh B COOTBETCTBUH C PUCYHKOM 16.1 W pa3Memiath B
3aBUCHMOCTH OT IIONIEPEYHOr0 YKJIOHA MECTHOCTH (Tabmuma 16.2), C y4eToM YCIOBUH
3aHOCUMOCTH CHETOM WJIM IIECKOM, a TaK)KE€ CBOMCTB M COCTOSIHUS I'PYHTa MPOPE3aeMOi BbIEMKHU
U TIOJUIEKALIETO YKIaJKe B KaBajbep.

Tabnuua 16.2

Pacnionoxenue kaBajibepoB
ITonepeunslil yKIIoH

OINITUMAIIbHOE JONYCTHMOE

[Tomoxe 1:5 C nByX CTOpOH C omHOM CTOPOHBI

Ot 1:5 10 1:3 C HU3OBOW CTOPOHBI C BepXOBOI CTOPOHBI C MTPOBEPKON
pacdeTroM OOmIel YCTOHYHUBOCTH
COOpYXKEHUS

Kpyue 1:3 HeoOxoauMmo ycTaHaBiIMBATH C YY€TOM MECTHBIX YCIOBHH H C

MIPOBEPKOI pacueToM O0IIeH YCTOWYHUBOCTH COOPY KCHHS

16.13 Pa3mepsl kaBanbepoB (WX BHICOTA W IIUPHHA TTOHU3Y) OMPEICISIIOT B 3aBUCUMOCTH OT
o0beMa OTCHIMAEMOr0 B HHUX TPYHTA, MapaMeTpPOB MPUMEHSEMBIX MAIIMH M MEXaHH3MOB,
YCIIOBUN OXpaHbI OKpY)Kaomen cpelbl U PU3NKO-MEXaHUYECKHX XapaKTEPUCTUK OTCHIIaeMOIo
rpyHta. OTKOCHI KaBaJIbepOB CIIEAYeT MPOEKTUPOBaTh C 3ajokeHueM He kpyde 1:1,5; Bepxy
KaBaJIbepOB MPUAAIOT MONEepeUHblid YKIOH He MeHee (0,02 B MOJEBYIO CTOPOHY.

KaBanbepsl ¢ HU30BOM CTOPOHBI BBIEMKH JOJDKHBI UMETh Pa3pbiBbl LIMPUHON HE MeHee 3 M
yepes Kaxabie 50 M 1 B MOHMWKEHHBIX MecTax. [lnomaake Mexy OpOBKOW BBIEMKH U OTKOCOM
KaBaJibepa NMPUAAETCs YKIOH B CTOPOHY Pa3pbIBOB.

16.14 PaccTosiHre OT MOJONIBBI KaBajbepa 10 OPOBKU OTKOCA MPOEKTUPYEMON BBIEMKH, a Ha
y4acTKaX yCTPOMCTBa B OJIKaHIed NMEpCIeKTHBE BTOPOTO MYTH - IO OPOBKH OTKOCa BHICMKH
s Oynymero TMyTd JOJDKHO ObITh He MeHee 5 M. Ha ydactkax ¢ TJIMHHCTBIMU
NepeyBIaXKHEHHBIMA TPYHTaMH, B TOM YHCJIEC TPU HAJIUYUU BEPXOBOJKH, ITO PACCTOSHHE
J0JDKHO ObITh He MeHee (5 + H) > 10 M, rae H - BbICOTa OTKOCA MPOSKTHPYEMOM BHICMKH.

16.15 B mpenenax moiyBBIEMOK, a TakXkKe pa3AelbHBIX MYHKTOB, Pa3MEIIEHHBIX Ha KPYTHIX
KOCOTOpax, JIMIIHUWA WM HENPUTOJHBIM JUIsl HACBIEH T'PYHT CleAyeT pa3MellaTb C HU30BOM
CTOPOHBI TOJIOTHA, MPUYEM BEpPX OTCHINMKH HEOOXOAUMO TPOEKTUPOBATH HUXKE OpOBKHU
3eMJISTHOTO MOJIOTHA HE MeHee ueM Ha 0,5 M, ¢ monepednsIM ykiioHoM 0,02 - 0,04 ot mosioTHA €
MIPOBEPKOMN YCTOWUYMBOCTH IIYTH.
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16.16 B paiioHaXx TOJIBMXHBIX MECKOB HA CHUJIBHO 3aHOCHMBIX yJacTKaxX KaBajbepbl HE
YCTPauBalOT; JUIIHUN TPYHT W3 BBIEMOK CJEIYEeT pa3MeniaTh CJI0eM ToJIuHOM 10 1 M 3a
MpeJeaaMi OTKOCa C IMOJBETPEHHOM CTOPOHBI M HEMEIJIEHHO YKPEIUISATH €ro NOBEPXHOCTh. B
npenenax MaJO3aHOCUMBIX  YYaCTKOB  KaBAIbEPHl CIEAYET MPOECKTUPOBAThH  COIJIACHO
TpeOoBaHUsAM M. 16.11 - 16.15 HACTOSIIETO pa3JieNa, pacroiaras uX ¢ OBETPEHHON CTOPOHBI.

16.17 Ecnu B pasnene npoekTa oxpanbl okpyxatomeit cpenbl (OOC) yeTpoiicTBO KaBaJIbepOB
HE NPEyCMOTPEHO, KaK 3alIUTHOE MEPOIPUSATHE HEOOXOIMMO MPOU3BOAUTH OTCHIIKY I'PYHTOB
closiMH 10 | M W TUTAaHUPOBKY KaXXIoro cios Oympao3epom. Ilocie 3aBepiieHHs] OTCHIIKA
IIOBEPXHOCTH KaBAILEPOB CIIENAYET YKPEIUIATH IIOCEBOM MHOTI'OJIETHUX TPAB.

Bankernl

16.18 BankeTsl W 3a0aHKETHBIC KaHABBI HEOOXOJMMEBI JJIs OTBOJA IMOBEPXHOCTHOM BOJBI C
IJIOMIAIA MEXJy HAaropHbIM OTKOCOM BBIEMKHM W TIOJONIBOM KaBaJibepa U 3alUThl OTKOCOB
BBIEMOK OT Pa3MbIBa.

bankersl W 3a0aHKETHbIE KaHABbl CJENYeT IMPOEKTHPOBATh TPEYroJbHOM (opmbl B
COOTBETCTBUU C PUCYHKOM 16.1. OHM 00pa3yroTcsi MyTeM IUIAHUPOBAHUS MOBEPXHOCTHU TOJIOCHI
Mexay OpOBKOIl OTKOCa BBIEMKH M IOJOLIBOI KaBajibepa C MPOJOJbHBIM YKIIOHOM HE MEHee
0,005 m nomepeyHbIM YKIOHOM B CTOpoHY KaBaibepa 0,02 - 0,04. IIpy Hamuuum MeECTHBIX
MOHI)KEHUH HEeO0OXOIUMO TMpeaycMaTpuBaTh OPraHM30BaHHBIM BBIMTYCK BOJbI U3 3a0aHKETHOMN
KaHaBbI 110 OTKOCY B KIOBET.

B mpenenax mojorux KOCOTOpOB, a TaKKe Yy HErIyOOKHMX BBIEMOK, KOTJIa YCTPOWCTBO
0aHKETOB M 3a0aHKETHBIX KaHAB HEIEIIeCO00pa3HO, MPOEKTOM HEOOXOJAMMO TMpeaycMaTpUBATh
MJIAHUPOBKY MOBEPXHOCTH KOCOTOpPa Ha IMOJIOCE IMUPUHON OKOJIO 3 M, MpHUJIETaroIieil K OpoBKe
BBIEMKH, C NPUIAHMEM I[IOBEPXHOCTH IOMEPEYHOro YKJIOHa K BbleMke He MeHee 0,02 u
YKpeIJIeHHE €€ MOCEBOM TPaB.

16.19 bankerpl ¢ 3a0aHKETHBIMM KaHAaBaMW HE CIIEyEeT NPOCKTHUPOBATh Ha KOCOTOpax
KpyTH3HOM 1:5 1 GoJiee, a TakyKe Y BHIEMOK B JICCCOBBIX U CKAJIbHBIX IPYHTaX.

BOI[OOTBOI[HBIC YCTpOﬁCTBa B 9THUX ClIydasx HCO6XOI[I/IMO IMPOCKTUPOBATh MHAUBHUAYAJIbHO C
YUETOM MECTHBIX YCHOBHﬁ.
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1 - HaropHas kaHaBa; 2 - KaBanbep; 3 - 3a0aHKeTHas KaHaBa; 4 - OaHKET; 5 - OTKOC BBEIEMKH

Pucynok 16.1 - Cxema pazmenieHus 0aHKETOB, KaBallbepOB, 3a0aHKETHBIX M HATOPHBIX KaHAB
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17 YCTPOMCTBA JJIs1 OTBOJA NIOBEPXHOCTHBIX U I'PYHTOBBIX BOJ{
O01Me noJ10XKeHus

17.1 B npenenax neperoHoB U pa3/ieibHbIX IYHKTOB CIEAYET MPOCKTUPOBAThH YCTPOUCTBA JIJIst
OTBOJIa OT 3€MJIIHOTO IIOJIOTHA MOBEPXHOCTHBIX BOJ U (B HEOOXOJUMBIX Cllydasx) mIJis
MMOHMKEHUSI YPOBHS TPYHTOBBIX BOJI. [Ipu cooTBEeTCTBYIOMIEM 00O0CHOBAHUH BOJOOTBOJIBI MOTYT
HE yCTpaMBaThCs HA y4aCTKaX PaclpOCTpaHEHUs MECKOB B PallOHaX C 3aCYIIJIUBBIM KIIMMATOM.

17.2 OTBOJX IOBEPXHOCTHBIX BOJI CJICTYET MPEyCMAaTPUBATH:

OT HacChINEel - KaHaBaMU (TPOI0JIbHBIMU U NONEPEYHBIMUA BOJOOTBOJHBIMHU, OCYILIUTEIbHBIMU )
WM pe3epBaMu;

OT OTKOCOB BBIEMOK U IOJIyBBIEMOK - KaHaBaMU (HarOpHbIMU U 3a0aHKETHBIMH);

OT OCHOBHOM IIom@aaKku 3EMIIAHOTO IIO0JIOTHA B BBICMKAX W IIOJYBBIEMKAax W C OTKOCOB
BBICMOK - KIOBCTAMH, JIOTKaMH, KIOBCT-TPAHLICAMU W TpPaHIOCAMH, KIHOBCTaAaMH W JIOTKAaMH B
KOM6I/IHaHI/II/I C Ap€HaKaMUu MCJIKOT'O 3aJIOKCHU.

[loBepxHOCTHBIE BOJBI HEOOXOAMMO OTBOJAWUTH K OdipkailieMy BOJOMPONYCKHOMY
COOPYXEHHIO UM B CTOPOHY OT 3EMJISIHOTO MOJIOTHA B IIOHW)KEHHBIE MecTa penbeda.

C HaropHodl CTOpPOHBI MOJOTHA JOJKEH OBITh MPEIyCMOTPEH CIUIONIHOW MpOI0JIbHBIN
BOJOOTBOJ OT KaXIOro IE€pecekaeMoro JO0poroil Bojaopaszena J0 BOJAONPOIYCKHOTO
COOPYXEHMsI WK 10 MECTa, OT KOTOPOI'O BO3MOXKEH MOINEPEYHbI OTBOJ BOJBI B CTOPOHY OT
3eMJISTHOTO TOJIOTHA.

ComnpsikeHus: BOJIOOTBOAA C PYCIOM BOJOTOKOB CIIEAYET MPOEKTUPOBATH C BHINOJHEHHEM
CIIEIYIOIIUX TPeOOBAHUI: B MECTE CONPSDKEHUS KaHaBY HAIpPABIATH [0 TEUEHUIO BOJIOTOKA
(yron Mexay OocsMHM y KaHaBbl M BOJIOTOKAa Ha3Ha4yaTh He Oosiee 45°); U3MEHEHUs! HalpaBICHUS
KaHaB MPOEKTHPOBATH IJIABHBIMU 110 KPUBO pagnycoM He MeHee 10 M.

17.3 TlomepedHoe cedyeHHWE BOJOOTBOJIHBIX YCTPOMCTB CIIEyeT Ha3HA4aTh IO PacueTHBIM
pacxojaM BOJIbI, YCTaHABIMBAECMBIM C BEPOSITHOCTBIO MPEBBIIMICHUS 110 HOPMaM, YKa3aHHBIM B
Tabiuue 17.1.

BpOBKa BOJOOTBOJOB JOJI’)KHA BO3BBIIIATHECA HAZl YPOBHEM BO/JIbI, COOTBETCTBYIOIIIUM PACXOaY
YKaSaHHOﬁ BCPOATHOCTH IIPCBLIIICHUA, HC MCHCC YCM Ha 0,2 M.

Tabnuma 17.1

BeposTHOCTE IPEBBIIEHHUS PACUETHBIX PacXOA0B, Yo, AT

Kareropus nuuuit =
KIOBETOB, HATOPHBIX KaHAB U MPONOJBHBIX (Y HACBIIEH) U

BO,[[OC6POCOB nonepeUYHbIX BOAOOTBOAHBIX KaHAB

CkopocTHBIE,
0c000rpy30HaNPSKEHHBIE

-1 1 4
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BepoaTHOCTb MpeBbIIIEHNs PACUETHBIX PacXoAoB, %o, It
Kareropust munmit >
KIOBETOB, HATOPHBIX KaHaB U MPONONBHBIX (Y HACKINIEH) U
BOZ0COPOCOB MIOTIEPEYHBIX BOJOOTBOJHBIX KaHAB
i 3 7
v 5 10

17.4 HamOGonmbmwuii poJOJbHBIA YKIOH BOJOOTBOJTHBIX YCTPOHMCTB CJEIyeT Ha3HA4aTh IO
pacyeTy B 3aBUCUMOCTH OT pacxojia BOJbI, BUAA T'PyHTa, THUIA YKPEIUICHHS OTKOCOB U JIHA
KaHaBbl M JIOMYCKAaEMbIX CKOPOCTEH TE€UeHHUs IO pa3MbiBY. EciH yCTaHOBJIEHHBIN MO pacuery
YKIOH BOJOOTBOJA MEHBILIE €CTECTBEHHOTO YKJIOHA MECTHOCTH, TO HE0OX0AUMO
MpeAyCMaTpuBaTh YCTPOWMCTBO TEPEmNajoB, a NpHU OOJIBIIUX pacxojax - OBICTPOTOKOB, H
BOJIOOOMHBIX KOJIOAIEB. Bce BOMOOTBOJHBIE YCTPOMCTBA HA Yy4YacTKaX CO CJIOXKHBIMHU
WH)XEHEPHO-TE€0JIOTHYECKUMHU YCITIOBUSIMHU MPOEKTUPYIOTCS UHINBUTYAIBHO.

17.5 Ha HeBBICOKHMX BOJIOpa3zeiiax IByX CMEXKHBIX 0acCeHOB, Ha MOJIOCE JUIMHOW HE MEHee 5
M, YCTPOMCTBO PE3€pPBOB M KaHAB HE JOIMYCKAETCS, €CJIM BBIITYCK BOJBI OyIeT OCYIIECTBIEH B
pa3HbIe BOJIOMPOITYCKHBIE COOPYXEHHUsA. B HEOOXOMWMBIX Cilydasx Ha TaKUX BOJOpa3Jenax
CIIeyeT MpeaycMaTpuBaTh YCTPOMCTBO pa3eUTEIbHON JaMObl IIMPUHOMN MOBEPXY HE MEHee 3
M C 3QJI0)KEHHEM OTKOCOB HE Kpyde 1:2, ¢ BO3BBIIICHUEM €€ Bepxa HaJ PaCUETHBIM YPOBHEM
BoJnI He MeHee 0,25 M.

B oTaenpHBIX ciiydasix Mpu TEXHUKO-IKOHOMHUYECKOM OOOCHOBAaHUM JIOMYCKAETCS MPOIYCK
pacxo/10B BOJbI C IBYX OacceiiHOB U 60Jiee B 0JJTHO UICKYCCTBEHHOE COOPYKEHHUE.

17.6 BomooTBOIHBIE YCTPOKCTBA Pa3MEIIAIOTCS B IMOJIOCE OTBOJA TaK, YTOOBI pACCTOSTHUE OT
Hapy)KHOW OpOBKHM OTKOCa BOJOOTBOJHOTO YCTPOMCTBA JO TPAHHUIIBI MOJOCHI OTBOJA OBLIO HE
MeHee 1 M.

17.7 BOI[OOTBOI[HBIG YCTpOﬁCTBa B MECTaxX BbIXOJa HX Ha CKJIOHBI BOJOTOKOB, OBpAaroB Hu
HHU3WH HCO6XO,I[I/IMO OTBOJUTH B CTOPOHY OT 3€EMIIAHOI'O IIOJIOTHA, MHOpeAyCMaTpHBaThb HX
YKPCIUICHUE WX pacliupCHUuEC pyceil C COOTBCTCTBYHOIIHUM VYIIOJOXKCHUEM OTKOCOB, B
HeO6XOI[I/IMI)IX ClIydasaXx NpUMEHA HHINBUAYAJIbHBIC PCILICHU.

17.8 Tlpu sSBHO BBIPRKEHHOM IOTIEPEYHOM IO OTHOIICHUIO K 3€MIITHOMY IOJIOTHY YKJIOHE
mectHOocTH (0,04 W Kpyue) BOJOOTBOJHBIE COOPYKEHHS CIEAYeT MPOEKTUPOBATH TOJIBKO C
BEPXOBOI CTOPOHBL.

BogooTrBoaHBIE KAHABDBI

17.9 TlpomonbHblE BOJOOTBOJHBIE KaHABbI MPEIyCMAaTPUBAIOTCS C HArOpPHOH CTOPOHBI Y
Hackeinel (Jr000# BBICOTHI) TIPU OTCYTCTBHM pe3epBoB. Ha MECTHOCTH C MOMEPEYHBIM YKIOHOM
Menee 0,04 npu BbicoTe Hachined mMeHee 2,0 M M Ha y4acTKax C MEPEMEHHON CTOPOHHOCTHIO
MOTIEPEYHOr0 YKJIOHA, a TakXe Ha 00JI0TaX BOJOOTBOJHBIE KaHABBI CIEAYET MPOEKTUPOBATH C
00enx CTOPOH 3eMJISTHOTO TIOJIOTHA.
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17.10 I'myOuHa TPOJOJILHBIX BOJOOTBOJIHBIX KaHAB U MIMPHHA MX IO JIHY OIPEACISIOTCS
pacdeTroMm, HO JOJDKHBI ObITh He MeHee 0,6 M, a Ha 060J0TaX COOTBETCTBEHHO He MeHee 0,8 M.
3anoKeHHe OTKOCOB KaHaB IIpUHUMaeTcs He Kpyde 1:1,5.

[Ipu nepeceyeHnN MECTHBIX TIOHIWKEHUN JJOMYCKAeTCsl YMEHbIIATh ITyOouHy kanas 110 0,2 M ¢
YCTPOKCTBOM CO CTOPOHBI HACBIITM OEpMBI ITUPUHON MOBEPXY HE MEHEE 3 M U BO3BBHIIICHUEM €€
OpOBKH HaJl pacYeTHBIM YPOBHEM BOJIbI HE MeHee (0,25 M 1 MoTepeyHbIM YKIIOHOM Bepxa OepMBI
ot HaceIu paBHbM 0,02 - 0,04.

17.11 IIpomonbHBIN YKIOH BOJIOOTBOIHBIX KaHaB J0JDKeH ObITh HE MeHee 0,003.

Ha 6omnoTax, peyHbIX IOHMax U B APYrHX CIydasX Majoro €CTEeCTBEHHOTO YKIOHA MECTHOCTH
MIPOJIOJIbHBIM  YKIIOH BOJOOTBOJHBIX KaHaB JomyckaeTcss ymeHnsmate g0 0,002, a B
UCKITIOYUTENBHBIX citydasx - 10 0,001, ecau pacueToM yCTaHOBIIEHO, YTO IPU 3aMIOJTHEHUN KaHaB
Ha TIOJTHBIA TPO(HITE 00ECTIEYMBAETCSI CKOPOCTh TEUECHUS, HCKITIOYAOIIAs 3aiINBaHHE.

17.12 PaccrosiHre MEX Iy MOAONIBON OTKOCOB HACHITICH M BHYTPEHHEH OpOBKOI MPOIOIBHBIX
BOJIOOTBOJIHBIX KaHaB cleAyeT NPUHUMATh HE MEHee 3 M, a CO CTOPOHBI pa3MeleHus: Oyayniero
BTOPOTO IYTH - HE MEHEE & M.

[ToBepxXHOCTH MEX 1y HACBITIBIO M KaHABOM ITPUAAETCS MONEPEYHBIN YKIIOH B CTOPOHY KaHABBI
ot 0,02 o 0,04.

17.13 TlomepeuHble KaHaBBI CIIEAyeT NMPOSKTHPOBATh B PABHHMHHON MECTHOCTH B CIydYasX,
KOTrJa 3aTPYAHEH CTOK BOJIbI IO TPOJOJBHBIM BOJOOTBOJHBIM KaHaBaM WM TPeOyeTcs OTBO/I
BO/JIbl M3 MECTHBIX MOHUKEHUM Y 36MJISTHOTO MOJIOTHA.

Haropnble kaHaBbI

17.14 HaropHble KaHaBbl y BBIEMOK YCTPaWBAIOTCA IMPHU IMOMEPEUYHOM YKIOHE MECTHOCTH
kpyue 0,04 nuIbs ¢ BEpXOBOH CTOPOHBI, a TIPH MEHBIIIEM YKJIOHE - C IBYX CTOPOH.

17.15 lllupuna nHAa HArOPHBIX KaHAB W I1yOHWHA MX JIOJDKHBI OMPEACIATHCS pacuyeToOM U OBITh
He meHee 0,6 M. 3a0KEHHE OTKOCOB ATHX KaHaB JOJOKHO ObITh He Kpyue 1:1,5. TpeboBanwusi,
MpenbsABIsSeMble K NPOAOJIHHOMY YKIOHY HAropHbIX KaHaB, aHAJIOTHYHBI TPEOOBaHUSM,
NPEABSIBISIEMBIM K BOJOOTBOIHBIM KaHaBaM (CM. 1. 17.10).

17.16 Ha mectHOCTU ¢ OO0MNBIION KPYTH3HOH CKIIOHA BAOJb IYTH, T/I€ MIPH MPOEKTUPOBAHUU
MPUXOJIUTCS MPEIyCMaTPUBATh MEPETaibl, OBICTPOTOKU U BOJAOOOIHBIC KOOI (CM. 11. 17.4) B
BUJIC HCKIIIOUCHHS JOIMYCKAeTCS TAaKKe CTYIICEHYaToe pa3MelIeHHe OTACIbHBIX YYacTKOB
HArOpHOW KaHaBbl Ha Kocorope. [Ipw 3TOM Hauyano y4yacTka KaHaBbl, pacloiaraéMoro HUXKE,
CIIEZlyeT pa3MeliaTh ¢ HEKOTOPBIM IEPEKPHITHEM BBIXOJIa HA KOCOTOP BBINIEPACIIOIAracMoro
ydacTKa KaHaBbl. Pa3mMep mepekphITUsS U THUIl YKPEIUICHHs CKJIOHA B MECTaX BBIXOJA OTAEThHBIX
y4aCTKOB KaHaBbl HEOOXOJIMMO HAa3HAYATh C YUETOM MECTHBIX YCJIOBHIA, PacX0JI0OB U CKOPOCTHU
JIBUKEHUS BOJIBI.

17.17 MuHMMaIbHOE PAacCTOSTHUE MEX Y BHYTpeHHell OpOBKON HaropHoi KaHaBbl U OPOBKOM
OTKOCa BBIEMKH JIOJDKHO OBITH HE MEHEEe 5 M, a CO CTOPOHBI pa3MelleHusl OyAylero BTOPOTO
yTH - He MeHee 9 M. PaccTosiHue MeX Ty OJOIIBOM MOJIEBOIO OTKOCA KaBalbepa U BHYTPEHHEH
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OpOBKOI OTKOCA HArOpHOW KaHABBI MPHUHUMAETCS B TMpenenax oT 1 70 5 M B 3aBUCHMOCTH OT
YCIIOBUH CHETO3aHOCUMOCTH U (PUIIHTPAIMOHHBIX CBOUCTB IPYHTA.

17.18 Ilpu mpoeKTUPOBAHUU CKAJIbHBIX BBHIEMOK U IOJYBBIEMOK, MPOPE3AIOIINX KOCOTOPHI
Kpyue 1:3, HaropHble KaHaBbl HE YCTPAUBAIOTCSI, HO KIOBETHI MJIM KIOBET-TPAHIIEH MPOBEPSIFOTCS
Ha MPOIYCK MOCTYNAIOUIET0 CO CKJIOHA PACYETHOIO PACXO/Aa BOABIL.

Ha Oosee monorux CKJIOHaX JMAOIYCKAaeTCSd YCTPOMCTBO HAropHbBIX KaHaB C OTKOCAaMHU C
HaropHo cTopoHsl kpyue 1:1,5.

KroBeTnbI ¥ JIOTKH

17.19 KroBersl cnemyer pa3Mmemarh ¢ 00€WX CTOPOH OCHOBHOW IUIOIMIAJKH 3E€MIISTHOTO
II0JIOTHA B BBICMKax. I[OHyCKaeTCSI IMPOCKTUPOBATH BBICMKHU 0e3 KIOBETOB:

- B JIPEHUPYIOLUX TPYHTAX, a TAKXKE B MIECKAX MEJIKUX, B paOHAaX C 3aCyIIJIMBBIM KIMMAaTOM,
/i€ IPOUCXOIUT MOJTHOE BIUTHIBAHUE U HCIIapEHHE aTMOC(EPHBIX 0CATKOB;

- B Cc1a0OBBIBETPUBAIOIINXCS CKAJBHBIX TPYHTaxX, TAe Ui cOOpa M OTBOJA MOBEPXHOCTHOM
BOJIbI, TIOCTYMAIONIEH B BHIEMKY C OTKOCOB M OCHOBHOM IUIONIAJKH, a TAKXKE ISl OTPAXICHUS
OayIacTHOM TPU3MBI MTPEAYCMOTPEHA BBIKIIAJKA U3 KaMHS WM OCTOHHBIX OOPAIOPHBIX OJIOKOB
BJI0JTb OCHOBHOM TUIOIIA/IKH MOJIOTHA JKEJIEe3HBIX JJOPOT (CM. pHCYHOK 10.9);

- B CKaJIbHBIX TPYHTAX, MPH MPOSKTUPOBAHUHU BBIEMOK C TPAHIIESIMH (CM. PUCYHOK 10.10).

17.20 KroBeTbl, KaK MpaBUIIO, CICAYET MIPOCKTUPOBATH TPANEICHAATLHON (POPMBI C IIMPUHON
o aay He MeHnee 0,40 m, rmyounoi - 0,6 M. KpyTusHy OTKOCOB KIOBETOB Clie/lyeT Ha3HauyaTh C
MOJIEBOM CTOPOHBI, PABHOM KPYTHU3HE OTKOCOB BBIEMKH IMPH OTCYTCTBUHU 3aKIOBETHBIX IOJIOK U
1:1,5 mpu ux HaTU4KMH, a CO CTOPOHBI TyTH - 1:1,5.

17.21 TlponoJibHBIN YKIIOH KIOBETOB CIIEyeT NPHUHUMATh PAaBHBIM YKJIOHY NPOGUILHON
OpoBku. B BblemKax, pacrojararouiuxcs Ha TOPU3OHTAIbHBIX IUIOMIAJKaX M Ha YYacTKax C
ykiaoHom Menee 0,002, ykinoH KroBeTOB ao/bkeH ObiTh He Menee 0,002. B takux ciydasx B
TOYKaxX BOJOpasjiesia TIyOMHY KIOBETOB paspemiaeTcsi ymMeHbIiath 10 0,2 M Mpu COXpaHEHUU
UIMPUHBI KIOBETOB MO AHY U IIMPHUHBI BBIEMKH HAa YPOBHE OPOBKH 3€MIISIHOTO MOJIOTHA.

KroBeTaM npenToHHENBHBIX BEIEMOK ClIEIyEeT MpuaaBaTh YKIOH He MeHee 0,002 B cTOpoHy OT
TOHHEJIS.

YkazaHHbIe TpC6OBaHI/I${ K HOpOAOJIbBHOMY YKJIIOHY [JOJIKHBI BbIACPKUBATBCA W IIPU
IIPOCKTUPOBAHUHU BOAOOTBOAOB B BUJIC KIOBeT'TpaHH_Ieﬁ n TpaHH.IefI.

17.22 JloTku B BBIEMKaX CIEAYyeT MPUMEHSATH B CIIydasx:

- KOI/Ia yBEJIMYEHHE CEUYCHHUs KIOBETOB IPUBOAUT K 3HAYUTEIHHOMY YBEIMYEHHIO 0Obema
3eMJISIHBIX Pa0bOT MO YCTPOICTBY BBIEMKH;

- Halmu4usa ciaabbIX u BOAOHACBIICHHBIX T'PYHTOB, B KOTOPBIX yCTOfI‘IPIBOCTB OTKOCOB
KIOBETOB HE MOJKET OBITh 06ecnequa;
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- CKaJIbHBIX IT'PYHTOB B LCIIAX CHUKCHUA 06’beMa 3EMIIIHBIX pa60T, IIpU pasMCIICHUU TPAaCChI
B IIpeJieNiaXx KpyToro KOCoropa;

- CTECHEHHBIX YCIOBHH, KOTJa HEBO3MOXXHO YCTPOMCTBO YIIyOJECHHBIX KIOBETOB WU
HOPMAJIBHOT'O UX CEYCHUS.

17.23 Vicrionb30BaHME KIOBETOB U JIOTKOB JUIS TIPOITYCKa BOJBI M3 HArOPHBIX U 3a0aHKETHBIX
KaHaB, a TaK)Ke M3 BOJOOTBOJHBIX KaHAB MPHU OObEAWHEHUH MCKYCCTBEHHBIX BOJOMPOIYCKHBIX
COOPY)KEHHUH TOMYCKAETCsl B UCKIIOUUTEIBHBIX CIIydasiX PU COOTBETCTBYIOLIEM 00OCHOBAHUU.

[Ipn 3TOM NpOEKT BBIEMKH HEOOXOIMMO pa3padaThiBaTh C YYETOM MECTHBIX YCIOBUH,
IpeayCcMaTpuBast:

- yriayOseHue U yIIUpEeHHE KIOBETOB JI0 CEYEHMsI, JOCTaTOYHOTO JJIsl MPOIYCKa CYyMMapHOTO
pPacyeTHOTO pacxo/ia BOJbI BEPOSATHOCTHIO MPEBHIIICHUS, YCTAaHABIMBAEMOM 10 Tadyumie 17.1;

- ycTpoiicTBo OepM muprHOi He MeHee 3,0 M MeXly KIOBETOM U OCHOBHOM IUIOIIAIKOM;

- YKpeIrjieHWe JHAa M OTKOCOB KIOBETOB B COOTBETCTBUM C PACYETHBIMU TJIYOMHONH H
CKOPOCTBIO TEYEHUS BOJIBI.

BopoorBoanble yeTpoiicTBa B npeaesiax pa3ieJbHbIX IYHKTOB

17.24 BomooTBOTHBIE YCTPOMCTBA HA pa3AeIbHBIX ITYHKTaX JOJDKHBI 00ECTIeYMBATH MTOTHBIA U
[0 BO3MOXKHOCTH OBICTPBIA OTBOJ BOJBI C MOBEPXHOCTH 3€MJISHOTO MOJIOTHA M OajlaCTHOM
IPU3MBI, a TAaK)KE OTBOJ IPOMU3BOJACTBEHHBIX BOJ OT JENO, MAacTepPCKHX, THUAPABINYECKUX
KpPaHOB, CHETOTAsUIOK W JPYrHMX HPOU3BOJCTBEHHBIX 3JaHUNW W coopyxeHuil. [lpu 3TOM
3arpsA3HEHHas BOJa OT IPOM3BOJCTBEHHBIX 3JaHUI J0JKHA OBITH MPOIYILIEHA Yepe3 OUYHUCTHBIE
COOPYKEHHUSL.

17.25 TlomepeuHblil TOBEPXHOCTHBIM BOJOOTBOJ] O0ECIIEUMBACTCS TMOCPEACTBOM IPUIAHUS
BEPXY 3EMJISTHOTO MOJIOTHA MOTIEPEYHOT0 YKIIOHA B CTOPOHY ITPOJI0JIBHOTO BOJIOOTBO/IA.

17.26 [yis npoAoiapHOro BOJAOOTBOJIA CIEAYEeT IPOEKTUPOBATh KaHABbI, JOTKH WM JPEHAXKH,
pa3MeniaemMble Ha MEXKIYNYThIX U 1O KpasiM CTaHLMOHHOW IUIOMIaaku. B MecTax memexoHbIxX
MEePEexX0/IOB U TNpU TEPECEUCHUU TEPPUTOPUN, HA KOTOPBIX MPEAYCMOTPEHO XOXKIECHUE
TEXHUYECKOTO TMEepcoHana, HEOOXOJUMO MPOEKTUPOBATh 3aKPBITbIE KaHAaBbl, JOTKU U
BOJIOTIPOITYCKHBIE TPYOBI.

17.27 [[J'Iﬂ OTBOJIa BOJbI U3 IIPOAOJIbHBIX KaHAB U JIOTKOB B BOJJOCMBI WJIU ITOHM)KCHHBIC MCCTa
3a IMPCACJIbl CTAHIMMOHHLBIX IIOHIAI0K HeO6XOI[I/IMO npeaycmMaTrpmuBaTtb BOAOCTOKHA (KOJ'IJ'IGKTOpLI)
C OYHUCTHBIMHU COOPYKCHUAMU, ITPOCKTUPYA UX, [10 BOZMOKHOCTH, KOPOTKHUMHU C MAJIBIM YHCJIIOM
nepecequI/Iﬁ JKCIJIC3HOJOPOIKHBIX HYTeﬁ.

17.28 MuHuMasnbHbIe pa3Mepbl CEUEHHM M pyrue mapameTpbl BOJOOTBOAHBIX YCTPONCTB M
BOJIOCTOKOB B TIpefieax pa3/elbHbIX YHKTOB HEOOXOUMO MPUHUMAThH COTJIACHO MOJ0KEHUSAM
17.1 - 17.24.
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yCTPOﬁCTBa AJIsl OTBOAAa TPYHTOBLIX BO/1

17.29 I'pyHTOBBIE BOJBI, KOTOPBIE MOTYT HAPYIIUTh MPOYHOCTh U YCTOWYMBOCTH 3E€MIISTHOTO
IIOJIOTHA, @ TaKXXe CTA0MJIBHOCTb OCHOBHOM IUIOIIAJKH, JOJDKHBI OBITH OTBEJIEHBI OT HETO
JPECHAKHBIMU YCTPOUCTBAMHU.

Tunel yCTpOWCTB Il NOHW)KEHMS, IEpeXBaTa M OTBOJA I'PYHTOBBIX BOJ, MX pa3sMepbl H
pacnoJsio’keHue He0OX0AUMO NMPOEKTUPOBATh HA OCHOBE JTAaHHBIX WHKEHEPHO-TE€0JIOIMUECKOTO U
THJIPOre€0JIOTHYECKOTO 00CIe10BaHMs, THIPABIMYECKOIO pacyeTa U TEXHUKO-IKOHOMUYECKOTO
CpPaBHEHMsI BO3MOJKHBIX BAapUAHTOB B 3aBHCHUMOCTH OT pacxoja, Xapakrepa M TIJyOUHBI
3ajeraHusl TPYHTOBBIX BOJI, HAIJIAaCTOBAaHWS W BUAA TPYHTOB, penbeda MECTHOCTH,
PacCIOJIOKEHUS U Pa3MEPOB 3€MIITHOTO TI0JI0THA.

17.30 TloHmxeHne TOPH30HTa TPYHTOBBIX BOJ (TIEpeXBaT) MOXKET OCYHIECTBISTHCS
yrayOJIeHHBIMU KaHaBaMH, JIOTKaMU, IPEHAaKaMu, B TOM YHCJIE MEJIKOTO 3aJI0KEHHUSI.

17.31 [penaxxu Menkoro 3ajoxenus (rayoumHoit mo 2,0 - 2,5 M) HUCHONB3YIOTCS JUIS
yIIy4IlIEHUS! YCIIOBUN JIPEHUPOBaHMS OaJUIaCTHOM MPU3MBI M 3aIMTHOTO CJOS Ha MeperoHax u
CTaHIMSX, a Takke cOopa M OTBOJA BOJBI M3 MEPUOJUYECKH JEHCTBYIOIIUX BOJOHOCHBIX
TOPU30HTOB TUIIA BEPXOBOJIKU B OTKOCAX BHIEMOK WJIM UX MepeXBaTa Ha rIIyOMHE Ha KOCOTOpax.

17.32 B KOHCTPYKIMSX JpEHAXKEH WCIONB3YIOTCS KepaMHUYecKHe, acOecTOIeMEHTHBIE,
OeTOHHBIE, OUMEPHBIE TPYOBI U TPYOOPUIBTpPHI [32].

Jlng mpenoTBpalieHus 3auwiieHus TPyObl BO3MOXKHO H3TOTOBJIEHHME HA 3aBOJAX 3alIUTHO-
¢bunbTpyromei 000J0YKH U3 CHHTETHYECKOTO HeTKaHOTo MaTepuaina. [Ipu ee oTcyrcTBUM TPyOBI
00epTHIBAIOT 3aIIUTHO-(DUIBTPYIOIIUM MAaTEPHAIOM Ha CTPONIUIONIAIKE.

[Ipu orcyrecTBUM 3aIIUTHO-GUIBTPYIOLIEH 0007I0YKH BOKPYT TPYO yCTpauBaeTcs JIpeHaKHbII
GuIbTp U3 MEeCKOB W MeNKoro mebHs. KpymHOCTh IpeHa)KHOH 3achIKU U €€ KOHCTPYKLHUS
OTIPENEISIOTCs pacueToM [32].

17.33 lns 3aceinku GuiabTpa ¢ TpyOOH M APEHAKHOUW TPAHIIEH MOTYT OBITh MCIIOJIh30BaHbI
meOeHb M MeCUYaHO-TPaBHHBIC OaJllacTHhIE MaTtepuaibl (Mo FOCT 7394), KpymHBIE U CPEIHEH
KPYITHOCTH TECKH, a TAK)K€ YUCThIe MEJIKKE MECKU C CoJIep:KaHrueM vyacTull pazmepom menee 0,1
MM He 6osee 10 % u umeromue kodpduueHT GuiasTpauuu He MmeHee 1,0 m/cyT.

17.34 VYxion apenaxa nomkeH ObiTh He MeHee 0,003. IIpu ucnonp30BaHUM MOJMMEPHBIX
TpyO Majoro auameTpa peKoMeHuyercsl yBenudeHue ykiona a0 0,005. Beixomabl apeHakHBIX
COOPYXKEHHI MOJUIeKAT 3alIUTE OT IPOMEP3aHHsL.

17.35 KoHCTpyKIMs ApEHAXHBIX COOPYKEHUU JI0JDKHA oOecneynBaTh BO3MOKHOCTH
MIPOYUCTKHU UX, AJIS YEro CelyeT MpeaycCMaTpUBaTh CMOTPOBBIE KOJOIBI (M3 KeJIe300€TOHHBIX
WJIH TIOJTMMEPHBIX KOJIEIT).

IIpn coopyXeHUM JpEHaXEed MEIKOro 3aJ]0XKEHUS C MCIOJb30BAHUEM IIOJIMMEPHBIX
JpEHaKHBIX TPyO HEOOXOJMMO YCTpauBaTh NMPOMBIBOYHBIE KOJIOALBI U3 MOJIMMEPHBIX KOJell
yepe3 50 - 100 M mo anmuHe TpyObOompoBoia U B MecTax nepesnoma npoduist. B mecrax moBopota
U TIepecedeHus: TpyOuaThIX ApPEHaXKeH cieqyeT NperycMaTpuBaTh CMOTPOBBIE KOJIOALBI M3
&KeNe300eTOHHBIX KoJIell AuaMeTpoM 1 M.
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17.36 Jlotkum rtinyomnoit 1,0 - 2,0 M gomyckaercs NPOEKTHPOBATH MHOTOSPYCHOM
KOHCTPYKIMH U3 YHU(PUIMPOBAHHBIX YIUIMHEHHBIX 311eMEHTOB BbicoTOH 0,5 1 0,75 M.

[Ipu coopyXeHUH JIOTKOB B TIIpelesiaX YYaCTKOB C JIETKOPAa3MbIBAEMBIMH, a TaKXKe
TJIMHUCTBIMH TPYHTAMHU HEOOXOAMMO TMPEAyCMaTPUBATh YCTPOHUCTBO 32 UX CTEHKAMH MECYaHOTO
¢bmibTpa.

Iornomaronme KOI0AUBI H HCTIAPUTEIbHBbIE 0acCeHHbI

17.37 B paBHUHHOW MECTHOCTH, TJ€ OTCYTCTBYET BO3MOXHOCTh Ui OTBOJA BOJBI H3
3aMKHYTBIX TOHIKCHUHN perbeda, mepeceKaeMbIX JOPOTOoi, cieayeT mpopadbaThiBaTh BapUaHThI
YCTPONCTBA MOTJIOMIAOIUX KOJIOALEB WU UCIIAPUTEIIbHBIX 0aCCEHHOB.

17.38 Ilornomaromue KOJOAIBI CIEAyeT MPOEKTHPOBaTh B MECTax, IAe€ Ha HeOOJbIION
rIyOMHE OT MOBEPXHOCTH 3€MIIM 3aJ€Tal0T XOPOIIO JPEHUPYIOIINE T'PYHThl HEKAPCTYIOUIUXCS
IOPOJI, MOIIHOCTH CJIOSi KOTOPBIX JOCTaTOYHA ISl IMOIJIOUIEHHS OO0beMa pacueTHOro CTOKa
ITOBEPXHOCTHOM BOJBI.

17.39 HcnaputenbHble OacCeHBI NOIYCKAETCS MpPEAyCMaTpUBaTh IMPH TPOCKTUPOBAHUH
JOpOT B 3acCYIUIMBBIX pallOHAX, MPHU TPYHTAX, MPOCaaKa KOTOPHIX (MPH 3aMadyWBaHUHU) OT
COOCTBEHHOTO Beca OTCYTCTBYET WJIM HE TPEBBIIIAET 5 ¢M (TpYHTHI | THTIA 1O MTPOCaIOYHOCTH).

B kauectBe mcmapuTenbHOro OacceifHa MOTYT OBITh WCIOJIb30BAHBI MECTHBIC TOHIKCHHUS,
BIAJIMHBI, BbIpaOOTaHHBIE Kaphepbl M 3aMKHYThle pe3epBbl IiiyOumHoil He Oonee 0,4 m. Ha
ydacTKax, IJIe TOJl HCIapuTelabHble OacceilHbl OyneT HCIOJIb30BaH PE3EpPB, MPOEKTUPOBATH
HachIny 0e3 OepM He TOTyCKaeTCsl.

Ecnu Henb3s ucnosib30BaTh pe3epB M OTCYTCTBYIOT MECTHBIE TOHWKEHHS, BIAJHMHBI,
BbIpa0OTaHHbIE  Kapbepbl, pa3peliaeTrcs MpPOEeKTUPOBaTh  HCIApUTENbHbIE  OacceiHsl,
pa3MeniaemMbie C JBYX CTOPOH 3€MJISTHOTO TMOJIOTHA HA pacCTOSTHUM He MeHee 10 M OT MoJOIIBbBI
OTKOCA HACBIIH.

. 3
O06bem kax0ro O6acceiiHa MOKHO HazHavyaTh 10 300 M°, a rmyOuHy - He 6osiee 1 M.

18 BAIIUTA U YKPEIUVIEHUE 3EMJIAAHOI'O IIOJIOTHA U BOJOOTBOJAHBIX
COOPYKEHUM

OO0mue mMoJI0KeHus

18.1 3amuTy 1 yKperuieHne 3eMJITHOTO MOJI0THA M BOAOOTBOIHBIX COOPYKEHHI HEOOX0AUMO
MpelycMaTpuBaTh C MENbI0 MPEIOXpaHEHHs] KOHCTPYKIUH OT pa3pylIaroliero BO3ASHCTBUS
MPUPOJHBIX (DAKTOPOB.

18.2 Tun YKPCIUICHUA U KOHCTPYKIHU CICAYCT HA3HAYATh C YYCTOM BUJId U OTBCTCTBCHHOCTHU
COOPYKCHUA, €ro pasMepoB, a TaAKKC TI'PYHTOBBIX, KINMATUYCCKUX, Tonorpa(bnqecxnx n
TUAPOJIOTUYCCKUX YCJ'IOBI/II\/’I, HaJIMYUg MCCTHBIX MAaTCpHUAJIOB IJISI YKPCIUICHUA, 3a/IaHHBIX CPOKOB
CTPOUTECIILCTBA U PE3YIJIbTATOB TCXHUKO-OKOHOMHUYCCKUX PACUCTOB.

18.3 HpI/IMeHHeMHC CpCACTBA 3alIUTBI U YKPCIUICHUSA 3€MIISIHOTO IIOJIOTHA U BOAOOTBOJHBIX
COOPY)KCHI/II\/’I JOJI?KHBI O6J'I8.I[8.TB HeO6XOI[I/IMOI>'I IMPOYHOCTBIO U HAACKHOCTBIO, YCTOﬁqHBOCTblo
MPpOTUB Pa3pylmIaromiero BO3ACHUCTBUS IPpUPOAHBIX (baKTOPOB, a TaKKE OOJITrOBCYHOCTHIO H
oOecreynBaTh BO3MOKHOCTh MCXaHHU3alluu MpPOU3BOJACTBA pa60T B IIPpOLECCC UX BBIITOJIHCHHUA U
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MHUHMMAaJIbHBIE 3aTPaThl B YCIOBHUAX OJKCIUIyaranuu. Kak IpaBwiIo, 3TH KOHCTPYKLUU U
MEpONIPUATHUS IIPOECKTUPYIOTCS NHIUBUIYAIIBHO.

18.4 MepompusaTuss MO 3alIMTe OT pPa3MbIBAa MOATOIUIIEMBIX OTKOCOB MpPEICTABJICHHI B
pazzeine 9 HacTosIEero JOKyMEHTa.

3amyMTHbIE KOHCTPYKIMH U MEPONPUATHS

18.5 3amuTHBIE KOHCTPYKIMH W MEPONPHATHS CIEAyeT IpeaycMaTpuBaTh IpH
IIPOEKTUPOBAHUM 3EMJITHOTO IOJIOTHA HA YYacTKaX IMPOSBICHHUS WM BO3MOXHOIO Pa3BUTHS
OTIOJI3HEH, OOBaJOB, OCHINIEH, CEJEBBIX IMOTOKOB, CHEXKHBIX JIaBUH, a TakXKe B pailloHax
BO3JICHICTBUSL CEHCMHUKH, BOJOTOKOB UM BOJOEMOB, HAJIWYUS KapCTYIOUIMXCA IOPO,

o ;padaThIBAEMbIX TEPPUTOPHUH U T.1., B COOTBETCTBUHU C TpeOOBaHUSIMHU CHuI 2.01.15-90.

18.6 B kadecTBe BapHWaHTOB MPOTHBOOIOJI3HEBBIX COOPYKEHUH W MEPOTPUATHH CIIeIyeT
MpelyCMaTpUBAaTh:

pErylIMpOBaHUE MOBEPXHOCTHOTO CTOKA M 3AIMUTY CKJIOHOB M 3€MIIIHOTO IOJIOTHA OT €ro
BPEAHOT0 BO3JICHCTBUS (MJITAHUPOBKOM TEPPUTOPUH, YCTPOHCTBOM MOBEPXHOCTHOTO BOJIOOTBOAA,
MpeIoTBpalleHueM HHPUIbTPAIUU BOABI B TPYHT U 3PO3UOHHBIX MTPOLIECCOB);

peryaupoBaHue TOI3EMHOTO CTOKA (TIEPEeXBATOM WJIM MIOHMKEHUEM YPOBHSI TPYHTOBBIX BOJ);
HU3MCHCHUC KPYTU3HBI CKJIIOHA C LCJIBIO IMOBBIIICHUA €TO YCTOﬁqHBOCTH;
TIOIEPKUBAOIINE COOPYKCHUS (KOHTPOAHKETHI, KOHTP(OPCHI, MOATIOPHBIE CTEHBI U JIP.);

YKPEIUICHHE TPYHTOB (JIEKTPOXMMHUYECKOE, IIEMEHTAIMCH, CHUIMKaTU3aIued, O0XKHUIroM |
ap.);

arpoJIeCOMENIMOPAIIHIO;

OeperoykpenureinbHble COOPY)KEHUS W Mepomnpusatus (MpuU BPEIHOM BIMSHUU Ha CKIOH
NesITeNbHOCTH MOPEi, BOJOXPAaHWIUIL, PEK U 03€p).

18.7 Ilpm mnpoeKTUPOBAHUU MPOTHUBOOOBAIBHBIX W MPOTUBOOCHIITHBIX COOPYKEHUH U
MEpOTIPUATHI B KaueCTBE BApHAHTOB CJIEyeT IPeIyCMaTPUBATh:

YKPEIUTEIbHBIE COOPY)XEHHUS W MEpOINpHITUs (IOJICPKUBAIONIME M TIOINOPHBIC CTEHBI,
KOHTP(MOPCHI, TUIOMOBI, OIOSICKH, AHKEPHbIC KPEIUICHUS, CBAaM M IIIOHBI, WHBCIUPOBAHHUEC
TPEIINH);

3alIUTHBIE KOHCTPYKIMU M MEpOTPHSITUS Ui BBIEMOK (OJEBAIOMIME MM OOJIMIIOBOYHBIC
CTEHBI, IOKPBITUS OTKOCOB M CKIIOHOB Pa3IMYHBIMHU BSDKYIIIMMH - a3POLIEMOM, TOPKPET-0ETOHOM,
HaOpBI3r-0€TOHOM, arpojecoMenuopanus);

YJIaBJIMUBAOIIUE COOPYKCHUS (y.]'IaBJ'II/IBaI-OH_II/Ie, 6apbepHLIe U OIpaavuTCIIbHBIC CTCHBI,
YJIaBJIMBAONINUEC TPAHIICH, PBbI U BaJIbl, CETYATHIC OTPAKIACHUA, HaIIOJ'I6BI);

HpOTI/IBOO6BaJ'II>HI>Ie rajcpeu,
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MEPOTIPUATHS 110 MPEAYTIPEKACHHIO TOPHBIX 00BAIOB (TIPOUITAKTHYECKAs OUYMCTKA CKIOHOB
M OTKOCOB OT HEYCTOWYHMBBIX B OOBAJIBHOM OTHOIICHUH AJIEMEHTOB TOPHBIX MOPOI, OOpYIICHHE
KPYIHBIX TJBI0O M CKAJIBHBIX MAacCHBOB, YIPOXKAIOUIMX OOBajJaMH, YIOJIOKEHHUE CKaJIbHBIX
OTKOCOB).

Meroavka pacdyeTOB  YKa3aHHbIX KOHCTPYKLIHMM IpUBEIEHA B  PYKOBOJACTBE  IIO
MPOCKTUPOBAHUIO MIPOTHBOOOBAIILHBIX M 3aIIUTHBIX COOPYKEHHI [8, 16].

[Ipn npoexTHpOBaHMU MOINOPHBIX MOJJIEPKHUBAIOIIMX M YJIABIMBAIOIIUX CTEH CIELYyeT
B3aMEH TPAJAMIMOHHBIX HCIIOJIb30BATh APMOTPYHTOBBIE KOHCTPYKIMM C IIPUMEHEHHEM B
KayecTBE AapMUPYIOLIMX [OJIOTHUIL T€OTEeKCTWIs (B  YaCTHOCTH, CTEKIOTKaHEH U
CTEKJIOIJIACTUKOB, B TOM YHUCJI€ B KOMOMHAIIUY C HETKAHBIMU CUHTETUYECKUMU MaTepUalaMH).

18.8 Ilpm TpPOEKTHPOBAHWU 3EMIITHOTO TIOJOTHA B pailoHAX PpaCIpPOCTPAHEHUS CEJIEBHIX
MIOTOKOB HEOOXOJUMO MpeaycMaTpuBaTh CIEAYIOLIUE TPOTUBOCENEBblE KOHCTPYKLUUU U
MEpOTIPUATHS:

CEJICTIPOITYCKHBIE COOPYKEHUS - B BHJIC KAHAJIOB M MOCTOB JJIsI TIPOITYCKa CEJIEBBIX MOTOKOB,
CeJIECITYCKOB (MMpUMEHEHHE TPYO VIS MPOITYCKa CEJIEBBIX TOTOKOB HE JAOMYCKAeTCs);

CcelIe3aICP)KUBAIOIINE COOPYKCHHsI, 00pa3yrollue CeIeXpaHWININa, - B BHJC IUIOTHH W3
TpyHTa, CKaJbHBIX 00JIOMKOB, O€TOHA, KEJIEe300€TOHA;

CEJICHAMPABJISIFOIINE COOPYKEHUs (HAMIPABIIAIONINE JaMOBI, IIITIOPHI, KaHAJIBI);
CTAOMIIM3UPYIOIINUE COOPYKCHHS (CHCTEMA 3a1py/);

MEpPOTIPUATHS TI0 MPEAOTBPAIICHUI0 00pa30BaHUs CEIEeBbIX MMOTOKOB (arpojecoMennopanus,
OpraHu3alIis OXpaHHBIX 30H, YCTPOMCTBO MOBEPXHOCTHOTO BOJOOTBOIA).

18.9 HpOTI/IBOJ'IaBI/IHHBIe COOPYKECHHMA B 3aBUCHMMOCTH OT MX HAa3HAYCHHA IOAPA3ACIIAIOT Ha
CJIeaAyromue BUAbI:

PEryIUPYIOIIHE OTJIOKCHHUSI CHEXHOTO IMOKpOBa (CHErocOOPHBIC M BBHIAYBAIOIIHE, KYCTHl U
ap.);

yIIep>KUBAIOIINE CHET HA CKJIOHAX (CHETrOYAEep KUBAIOLIUE IIUTHI WA TaK Ha3bIBAEMbIE MOCTHI
U PeIleTKH, CETKH, CTEHBI, 3a00pbl, 3eMJISTHBIE TEPPACHI);

HU3MCHAIOIINEC HaIIpaBJICHUC JABUXKCHUA JIaBUH (HaBI/IHOPGSH, OTOOMHBIE ,I[aM6BI,
HaIIpaBJIAIOIIUEC CTCHBI);

TOPMO3AIIME JABUHBI (HAAONOBI, KJIMHBS, OYrpbl M3 PBIXJIOTO TpYHTa WU KaMEHHOM
HaOpPOCKH, JIABUHOTACUTENH, JaMOBbI);

MPOIMYCKArOIHE JIaBUHBI HAJT UJIN IO 3allIUIIIACMbIM 00BEKTOM (ranepeI/I, HaBCCHhI, BCTaKaI[BI).

YKPEH.TIGHI/IG 3€MJISTHOT O ITOJIOTHA U BOJOOTBOAHBIX COOpy)KCHI/Iﬁ

18.10 Ykpenienuro mojiexar:
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OTKOCBI HaCbIHCﬁ, BBICMOK MW 3allIUTHOI'O0 CJIOA IPHU BCEX BUJAAX I'PYHTOB, KPOMC CKAaJIbHBIX
CJIaGOBBIBeTpI/IBaIOH_[I/IXCSI H BBIBCTPHUBAIOIIUXCS U prr[HOO6JIOM0‘-IHBIX;

000YMHBI HACBHIIIEM M BBIEMOK nopu 1neCHYaHbIX, a4 B BBICMKAX, KpOMC TOro, " IIpu
MEPCYBIAKHCHHDBIX TJIMHUCTBIX 'PYHTAX;

B 3aCYyLIJIMBBIX PalOHAX OCHOBHAS IIJIOMAAKA U OTKOCHI 3€MJISTHOTO IIOJIOTHA, COOPYKAEMOTO
U3 Pa3BEBAEMbIX BETPOM IE€CUYAHBIX I'PYHTOB, MOJOCHI IIMPUHON HE MEHee 3 M BJI0JIb OPOBOK
BBIEMOK U IIOJIOIIB HACBINEH, a TAKKE MOJUIeKAIINE YKPEIJICHUIO 30HbI, YKa3aHHbIC B MII. 12.2 U
12.6;

6epMI)I, Pa3ACIIMTCIBHBIC TJIOOIAAKKW Ha OTKOCax HacheIled o BBICMOK, PETYIIAIUOHHBIC
COOPYKEHUSI, KaBaTbephl, OAHKETHI;

OTKOCHI U THO BOJOOTBOJHBIX KaHAaB 1 KIOBETOB,

MOBEPXHOCTH HAPYIICHHBIX IPU BBIMOJHEHUM 3E€MIISIHBIX paboT IUIomiajed, a Takxke B
000CHOBAHHBIX CJIy4asiX OTBaJIbl FPYHTA.

18.11 B kauecTBe YKpENHTEIBHBIX MEPONPHATHH, 00ECIICUMBAIOIINX 3aIUTY CO3/IaBAEMBIX
KOHCTPYKIUH 3€MJISTHOTO TMOJIOTHA OT BPEAHOTO BO3AECUCTBUS MPHUPOJHBIX (PaKTOPOB, CIEAYET
npe1ycMaTpuBarh |

*
MepomnpusiTis 0 YKPErIeHHIO MOATOIUIIEMBIX OTKOCOB MIPECTABIIEHHI B pa3zeie 9.

CO3[aHHE JIEPHOBOTO MOKPOBA MOCEBOM MHOTOJIETHUX TPAB;
MTOKPBITUE CIIOEM I[EOCHUCTO-IPECBSHBIX U TIIMHUCTBIX TPYHTOB, TOPPOTPYHTOBBIE CMECH;

COOpHYIO KeJIe300eTOHHYIO OOPEIIETKY B KOMILJIEKCE ¢ TIOCEBOM TPaB MJIU C 3aCBHIMIKOM sSYeeK
eOeHKOI;

HHeBMOHa6pI>I3F BSOKYIIUMHU 110 3aaHKepeHH0171 CETKEC,
o6pa60T1<y T'PYHTOB BAXXYHIMMHU MaT€prajlaMy, B TOM YUCJIC IIOJIMKOMIIIICKCAMMU,
APEBECHBIC U NPCBCCHO-KYCTAPHUKOBBIC HACAXKIACHUS

apMUPOBaHUE M YKPEIUICHHE OTKOCOB TEOTCKCTUIBHBIMH MaTepHajaMH B pa3IMYHbBIX
KOMOHWHAIIUAX.

18.12 OcHOBHBIM BUJOM YKPCIUICHHUA ABJIACTCA CO3JaHUC IACPHOBOI'O IIOKpPOBa IMOCCBOM
MHOT'OJICTHUX TpaB, OCYHICCTBIIACMOI'0 NIOCPECACTBOM:

TUAPOTIOCEBA MHOTOJIETHUX TpaB C MYJIbYUPOBAHUEM, 0€3 HCIOIb30BaHHS PACTUTENHLHOMN
3EMJIH;

MCXAaHU3UPOBAHHOTO MMOCECBA MHOT'OJICTHUX TPaB 1O CJIOK0 PACTUTCIILHOI'O I'PYHTA.

HpI/I IOCCBC TpaB HCO6XOI[I/IMO CO6.HIOI[8.TB ArpOTEXHUYCCKHUC TpeGOBaHI/I}I B 4acCTu: nozl6opa
BHUJOB MHOTOJICTHUX TpaB, YCTAHOBJICHUSA HOPM BBICCBA CEMSH, BUJIOB yz[o6peHI/H71 U HOPM HX
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BHECEHUS, a TAK)KE YCIOBUH MOJKOPMKH BCXOOB, y4eTa KHCIOTHOCTH U 3aCOJICHHOCTH TPYHTOB,
CPOKOB BBICEBA M TOCJICAOBATEILHOCTH OINEPALMil MO YKPEIJICHHIO OTKOCOB. PekomeHmyeTcs
WCIIOJIb30BAHME CEMSH TpaB TPEX BHUJOB - 3JIAKOBBIX PBHIXJIOKYCTOBBIX, KOPHEBHIIEBHIX U
CTepKHE-KOPHEBBIX, 00OOBBIX.

18.13 T'maopomoceB cieayeT NMPUMEHATh Ui YKPEIJICHHS OTKOCOB (HACHINEH, BBIEMOK H
BOJIOOTBOJIOB) KpyTHU3HOW He Oosee 1:1,5 B mbuieBaThlX, IECUYaHBIX (32 MCKIIOYEHUEM
THPOHAMBIBHBIX), TJIUHUCTBIX TpyHTaX, B TOM uyucie cogepxamux g0 30 %
KpYITHOOOJOMOYHBIX BKJIIOUEHHM, BO BCEX pailloHaX cTpaHbl 3a HCKIIOYEHUEM pailoHOB
Kpaitnero CeBepa 1 npupaBHEHHBIX K HUM.

B 3acymnmuBbIX palioHax rora TUIPOTOCEB CIEAyeT MpeaycMaTpuBaTh B BECEHHE-3UMHUM
nepruoa B ONTHUMAJIBbHBIC ArpOTCXHHUYCCKUEC CPOKHM U B 000CHOBAHHBIX cirydasx OOITYCTUMO
BKJTFOYEHHUE ITHX PAOOT B MOCIEMYCKOBOI KOMIIIEKC.

IIpu rugpomoceBe Ha OTKOCBI HAaHOCHTCS paboyasi CMECh, COCTOSIAs W3 CEMSIH Tpas,
MUHEpaAJIbHbIX  yIOOpeHMi, IJIeHKOOOpa3yrolmero, a B  HEOOXOJUMBIX cIOy4yasix H
MYJIBYUPYIOIIET0 MaTepUaioB U BOJIBI.

B kaudecTBe mIeHKO00pa3yOmuXx (CTAOMIN3UPYIONINX) MATEPHATIOB PEKOMEHIYIOTCS OTXOIbI
LEJUTIONI03HO-0yMaXHOM  MPOMBIIIJIEHHOCTH (CKOI M JIMTHHMH), TNpPU HCIOJIb30BAaHUM HUX
MYJIBUUPYIOIIME MaTepuanbl He TpeOyioTcs. MOryr NpUMEHSThCS TakXKe CHUHTETUYECKUE
JIATEKChl, OUTYMHBIE SMYIBCUH U TMOJTUKOMITJIEKCHI.

Jlis MynbuMpOBaHMSI PEKOMEHIYeTCsl HUCIOJIb30BaTh JPEBECHbIE OMWIKH U TOpP(DSHYIO
KPOIIIKY.

B paifoHax MOABMKHBIX MECKOB YKpEIUJIEHHE THIPONOCEBOM OTKOCOB M HEMOCPEACTBEHHO
MPUIETAIOIIMNX K 3eMJITHOMY IOJIOTHY MOJIOC IIUPUHOM HE MeHee 3 M MPOU3BOJUTCS MO CIIOI0
TJIMHUCTBIX TPYHTOB.

B nmpoexkrax ciaegyer nmpenycMaTpuBaTh yBeJIMUEHHE IUIomaau rujaponocesa Ha 10 - 15 % 3a
c4eT HEOOXOJUMOCTH BTOPUYHOTO IIOCEBA B MECTax pa3peKEHHOI0 TPaBOCTOS WIIU
MEXaHUYECKOTO MOBPEXKICHUS €ro.

18.14 B Ttex ciydasx, KOrjla yKpeIUIEHHE OTKOCOB I'MJIPONOCEBOM TPaB HENPHUMEHUMO IO
IPYHTOBBIM YCJIOBUSAM (TP HaJUYMU JIEKOBBIBETPUBAIOIIUXCSA CKAJIbHBIX I'PYHTOB, >KMPHBIX
IJIMH, NIECKOB I'PABEIMCTBIX, IECKOB, YJIOKEHHBIX B HAChIlb CIIOCOOOM T'MJPOHAMBIBA), MOCEB
TpaB MOXXET OBITb OCYIIECTBJIEH [0 TPEABAPUTEIBHO HAHECEHHOMY Ha OTKOCHI CIIOIO
pactutenpHOro rpysra tojamuaon 10 - 15 cm, ¢ copepxkanuem rymyca He MeHee 2 % WiIn 10
1010 TOp(OTPYHTOBOI cMecH, UMEIoIIel 301bHOCTh He Oonee 50 %.

I[J'IH HAaHCECCHUA Ha YKPCIUIACMBIC OTKOCHI NOJIKEH HCIIOJBb30BATbHCA paCTI/ITeJ'IBHHﬁ TPYHT,
3aroTOBJICHHBIN npu Cpe3Ke TYMYCUPOBAHHOI'O CJIOA C IUIOIIAJe: OCHOBAHUS Hacmneﬁ,
PE3CPBOB, KABAJILEPOB, BLICMOK, a4 TAKIKEC IIPHU BCKPBIIIC KAPbCPOB.

18.15 IlokpeITHE OTKOCOB KPYMHOOOIOMOYHBIMH (TaJ€YHUKOBO-TPAaBUMHBIMU U II€OEHUCTO-
JPECBSHBIMU) TPYHTaMH 11€JIeCO00pa3HO OCYIIECTBIATh B TEX ClydyasX, KOTJa CO3JaHue
HCKYCCTBEHHOTO JIEPHOBOI'O IIOKpOBa IIOCEBOM MHOTOJIETHUX TpaB HEBO3MOXKHO WM
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3KOHOMHNYECCKHU HGLICJIGCOO6pa3HO H3-3a TIPYHTOBBIX, KIMMATUYCCKUX MM TCXHUYCCKUX
YCIIOBUH.

KpynHOOO/IOMOYHBIE TPYHTBI, HCHOJB3YEMbIE JUISI TOKPBITUS OTKOCOB, JOJDKHBI OBITH
NpeJCTaBICHbl  CIa0OBBIBETPUBAIOUIMMHUCA  pa3HOCTAMHU. [Ipum  OTCyTCTBMHM B  paifoHe
CTPOMTENBCTBA KPYIMHOOOJIOMOYHBIX TPYHTOB JOITYCKAeTCS YCTPOWCTBO HEPA3BEBAEMBIX
MTOKPBITUH U3 TOPPOTrPYHTOBBIX CMECEH.

18.16 I'muHMCTBIC TPYHTHI IPUMEHSIOTCS IS 3alIUTHI OT BBIyBaHUS IIECYAHBIX (B TOM YHCIIE
IUBDKHBIX) OTKOCOB B KOMIUIEKCE C CO3JaHUEM JIEPHOBOIO IOKPOBA, IPEIOTBPALLAOLIETO
BOJIHYIO 3PO3HIO.

B 3acymuBbIX pallOHAX TJIMHUCTBIEC TPYHTHI HAPSAY C APYTMMU TSKEIbIMU HEPA3BEBAEMBIMU
IrpyHTaMu (TpaBUHMHBIMH, JPECBSIHBIMH) TMPUMEHSIOTCS TAaKKe Uil YKPEIUIEHUsS OCHOBHOM
IJIOLIAJIKH U OTKOCOB.

Tonmuua cnost 3amMThl HA OTKOcax mnpuHumMaercs paBHou 0,10 - 0,15 m, Ha OCHOBHOH
miomanke - 0,30 .

B 060cHOBaHHBIX TEXHHUKO-3KOHOMUYECKUMH pacueTaMu CIIydasx JJisl YKpPeIIeHUs OCHOBHOM
IJIOIIAJIKM 3€MJISHOTO ITOJIOTHA MOTYT HCIIOJIb30BaThCA CMECH CYIJMHKAa ¢ neckoMm. Ywucno
IJIACTUYHOCTH CMECH HE JIOJKHO OBITh MEeHee 7.

18.17 CoOopHble Kene300eTOHHBIE OOpEIIeTKH B KOMILIEKCE C TIOCEBOM TpaB WU C
KPYTHOOOJIOMOYHBIM ~ 3allOJHUTEJIEM MOTYT HCIOJb30BaThCs IPH YKPEIUIEHMH OTKOCOB,
CIIO)KCHHBIX TI€PEYBIAKHEHHBIMU MBUICBATHIMH TPYHTaMH, CIOCOOHBIMH K Pa3sBUTHIO
MOBEPXHOCTHBIX CIUTBIBOB.

18.18 IlpumeHeHHe BSDKYIIMX MaTEpPHATIOB PEKOMEHIYETCS JUIsl 3aKpeIICHUs IeCYaHbIX
OTKOCOB B KOMILJIEKCE C TTIOCEBOM CEMSTH MECTHBIX MHOTOJICTHUX TPaB.

Hocam(a MECTHOM HpeBCCHO'KYCTapHHKOBOﬁ PACTUTCIIbBHOCTHU IIPUMCHSACTCA JJIA
3aKpCIICHUA IIOABMXXHBIX IIECKOB, B 30HE, an/meranmeI‘/'I K 3€MJIITHOMY IIOJIOTHY. OTOT €nocod
3aKPCIICHUA uenecoo6pa3Ho IIPUMCEHATE B COBOKYIIHOCTH C YKPCIINICHUEM II€CKOB BSIXKYIIHMMH
Mar€puajiaMu, B TOM YHCJIC U C BHCCCHHUEM CEMSAH MECTHBIX paCTeHHfI.

B oTnenbHBIX ciaydasx JUisi BPEMEHHOM 3alUThl MOTYT OBbITh MCIOJIb30BaHbI MOKPHITHS U3
cre0yiell MECTHBIX pacTeHUM, cpeicTBa OapbepHOM 3allUTHl B BUAE IECKO3aJCP KUBAIOLINX
YCTPOUCTB.

18.19 YerHJ'IeHI/Ie OTKOCOB 3€MJISAHOI'O IIOJIOTHA MOXKET OCYHICCTBJIATHCA C IMPUMCHCHUCM
I'COTCKCTHIIBHBIX MAaTCPHUAJIOB B pa3JINIHbIX KOM6I/IHaHI/IHX.

ApMI/IpOBaHI/Ie FCOTCKCTUJIICM OTKOCOB TPOU3BOIAT IIPpU HCO6XOI[I/IMOCTI/I YBCIIMYCHHUA HX
KPYTHU3HBI B CTCCHCHHBIX YCJIIOBUAX U IPHU HUCIOJB30BAHUHN TI'PYHTOB MOBHIIIIEHHOM BJIa)KHOCTH.
CBC,[[CHI/IH 0 MaTcpualiax, pCKOMCHAYCMBIX IJIA UCIIOJIb30BaHUA IIPU apMHUPOBAaHNUU, TPUBCIACHDBI

B NpunoxkeHum K.
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VYkpemieHne OTKOCOB BBIEMOK B BBIBETPUBAIOIINXCS U JIETKOBBIBETPUBAIOMINXCS CKATbHBIX
TPYHTaX MOJET OBITh BBITIOJHEHO MTHEBMOHAOPBI3TOM IO 3aaHKEPEHHOU ceTKe (B TOM YHCIIE H3
FEOTEKCTHUIIS).

VYKpemieHue NOBEpPXHOCTH OTKOCOB KpyTusHoil 1:1 - 1:1,25 BblnosiHAeTcs 1OCEBOM
MHOTOJIETHUX TPAB I10 CJIOK0 PACTUTEIBHOIO IPYHTA, HAHECEHHOIO HA 3aKPEIUIEHHYIO 110 OTKOCY
METAJUIMYECKYIO CETKY, CTEKIOCETKY WIN APYI'YIO0 FE€OPELIETKY.

18.20 [lns 3amuThl 000YMH 3EMIISTHOTO TOJOTHA M3 IMECYAHBIX TPYHTOB OT BBIIYyBAaHUS U
pa3MbIBa, a TaKKe 000YUH 3EMIITHOTO IMOJIOTHA M3 TNIMHUCTBIX TPYHTOB CIIEAYET MOKPHIBATH X
eOCHUCTO-IPECBSIHBIM, TAJICYHUKOBO-TPABUIMHBIM MaTepuaioMm cioeM 5 - 10 cm. Takoe xe
YKpEIUICHHE PEKOMEHIyeTCs Uil 000YMH M OTKOCOB 3all[UTHOTO CJIOS, YCTPauBaeMOTO MO/
0ayu1acTHOM MPU3MOIA.

18.21 BomooTBomHBIE YCTpOHCTBa (BOJOOTBOJIHBIE M HAaropHBIE KaHABBI, KIOBETHI H [Ip.)
CIIEIyeT YKPEIUIATh C LIEeJbI0 IPEIOTBPALIEHHUS UX pa3MblBa WM UH(DUIBTPALIMU BOIbI B TPYHT.

Croco6 ykperieHuss BOJOOTBOJIOB CIIEIyeT Ha3HayaTh B 3aBUCHMOCTH OT Pac4YeTHOU
CKOPOCTH T€UEHHUS BOJIbI, CBOMCTBA U COCTOSIHUS TPYHTA, B KOTOPOM OHHM 3aKJIaIbIBAIOTCSI.

Jnst yKperuieHHus TIPUMEHSIOT: MIeOHeBaHWE JHA BOJIOOTBOJA M YKPEIUIEHHE OTKOCOB
TUAPONIOCEBOM MHOTOJICTHUX TpaB, 00pabOTKY JIHA U OTKOCOB BSDKYIIMMU BEIIECTBAMH, TOIITUM
MOHOJIUTHBIM O€TOHOM, TIOKPBITUSI OCTOHHBIMU WM ac()ambTOOCTOHHBIMU TUIUTAMH, a TaKKe
COOPHBIMU KeJIe300€TOHHBIMH KOHCTPYKIIMSIMHU BHJIA JIOTKOB | JIp.

VYkpemnieHue BOJOOTBOJOB MMOCEBOM TPaB MOYKHO OCYLIECTBIISITH B CIydasX, €CIIU MMEETCs
BO3MOYHOCTh POU3PACTAHUS UX 0€3 MOJICHINKH PACTUTEIHLHOM 3EMIIH.

19 ®PUJIBTPYIOIMUE HACBIIIN

19.1 OunpTpyrolue HachbIU JOMYCKAETCSd MNPUMEHSATh B KayecTBE BOJOMPOITYCKHBIX
coopykeHuii Ha poporax III W Hu3MKMX KaTeropui MpU NEPECEYECHUU JIOTOB, MECTHBIX
TOHIKEHHH, a TAKXKE [OCTOSHHBIX BOJOTOKOB C PACUETHBIM pacxomoM: He 6omee 10 mM%/c mpu
3aJleraHMd B OCHOBAaHMHU 3EMJISTHOTO TIOJIOTHA MPOYHBIX CKaJbHBIX, KPYMHOOOJIOMOYHBIX
TPYHTOB, KPYIHBIX U CPEIHEH KPYMHOCTH MECKOB, IUIOTHBIX TJIMH U CYIJIMHKOB, U He Ooisee 3
MY/c - Ha TOP(SHBIX U 3aTOP(OBAHHBIX IPYHTAX [3].

3
[Ipn HeoOXomMMOCTH TMpoImycka pacxoga Bojael Oosiee 10 M°/c cregyeT NpPUMEHSTH
KOMOMHUPOBaHHbBIE (PUIBTPYIOIINE HACKIIH C BOJOMPONYCKHBIMU TPYOaMHU.

19.2 Bo3MOKHOCTB | 11€51€c000pa3HOCTh MPUMEHEHHs (DUIBTPYIOIINX HACKIIEH HEOOXOAMMO
yCTaHaBIIMBATh B 3aBUCIMOCTH OT MECTHBIX YCIIOBUIH Ha OCHOBE CPAaBHCHHS BAPHAHTOB C yYETOM
OKCIUTYyaTaIlMOHHBIX PAacXO0J0B, CpOKa CIYXObI COOpPYXEHHH U YCIOBHM UX TEKYLIETO
COJIep>KaHusl.

[Tpumenenne GpuUIbTPYIOIMKX HAchINEH HanboIee 1enecooOpas3Ho:

B paﬁOHaX C HAJIMYUEM MCCTHBIX CKaJIbHBIX CJ'Ia6OBLIBeTpI/IBaIOIJ_II/IXCH IF'PYHTOB B Kad€CTBC
MaTepuajia HacCbIIIH,

B ClIydasax HCOGXOI[I/IMOCTI/I BBITIOJTHCHHUA CTPOUTCIIBHBIX pa60T B BUMHCC BpCMHI,



CI 32-104-98 MNpoeKkTnpoBaHWe 3eMAAHOIO NONOTHA Kene3Hbix gopor konen 1520 mm 81

Ha yYacTKax I/Ieé B MOCJIEIYIOUIeM MOTPeOyeTcsi CMIrdeHHe MPOJOJbHBIX YKIOHOB JOPOTH
WK BBeJICHHE 00JIee MOIIHBIX MOABIKHBIX €IMHUL, TPEOYIOUINX MePECTPOUKHA MOCTOB U TPYO;

B CEMCMHMYECKUX pallOHax.

19.3 ®unbTpyromue HACHIIA B 3aBHCUMOCTH OT OYEPTaHUS JIOTa W MPHUHITON TEXHOJIOTHH
MPOU3BOJICTBA PA0OT HA3HAUYAIOT NPSMOYTOJBHOTO, MapaboONMYEecKOro, TPEYroJIbHOTO WU
TpaneuenJaIbHOrO NOIEPEYHOr0 CEYECHMUS.

19.4 Pa3zmepsl GUIBTPYIOUICH YaCTH COOPYKEHHUSI HEOOX0AUMO ONPEICIATh THAPABIMYECKIM
pacyeToMm Ha MPOITYCK pacueTHBIX PAcX0JI0B BOJBI C BEPOSTHOCTHIO NpeBbIimeHus 2 %. B ciryqae
npeoOaiaHysl IMBHEBOTO CTOKA HA y4acTKaxX 3ajJeraHusl IIPOYHBIX TPYHTOB (T1. 4.23) pacyeTHBIH
pacxoj JIOMyCKaeTcsi OMPENeNsATh C Yy4eTOM akKyMmynsiud. IIpm 3ToM ymeHblIeHHe pacxoja
JomycKaeTcst He 0oJiee 4eM B TpH pasa.

IIpu pacuerax nmo pacxojaM JPYrMX BUJIOB CTOKA aKKyMYJISLHS BOJBI HE YIYUTHIBACTCS.

Ha yuacTtkax 3aneranusi TopdsHbIX U 3aTOPPOBAHHBIX I'PYHTOB pa3Mepbl (PUIBTPYIOIIEH
4acTU CleJyeT Ha3HayaTh Oe3 ydera akKyMyJSLIMHM pacxXoja, HO C 3allacoM Ha OCaaKy
COOPYKEHHUS.

IIpu pacuernom pacxoxe 0,5 MY/c u Menee pa3Mephl COOpPY)KEHUS ClIeAyeT Ha3HAdaTh
KOHCTPYKTHUBHO.

19.5 ®unpTpyroye HaCchITA MOKHO MTPUMEHSATh HAIlOpHBIE (PUCYHOK 19.1, @) U Oe3HANOPHBIE
(pucyHok 19.1, 6).

Hamopusie ¢unbpTpyromye HaChIM, UMEIOIIHE OOJIBITYIO0 BOJIOIPOITYCKHYIO CIIOCOOHOCTH M
TpeOyIOIKMe MEHBIEro pacxoJa KaMHS 10 CPaBHEHHUIO C OE3HAMOPHBIMH, IIEJIECO00pa3HO
MIPUMEHSTh B MECTaX MEePECEUCHUS JIOTOB.

Ha paBHUHHBIX yudacTKax Tpacchl B MecCTax 3ajeraHus TOP(SHBIX TPYHTOB CIEAYyEeT
NPUMEHSATH Oe3HAMOPHbBIC QUIBTPYIOIINE HACHITH (PUCYHOK 19.2).

19.6 na ¢unpTpyromux Hachlllel clenyeT MNpeAycMaTpuUBaTh HCIOJIb30BAHHE CKAJIbHBIX
00JIOMKOB mpuMepHO ojaumHakoBoro pasmepa (0,25 - 0,40 ™M), MOpPO3OCTOMKHX U
Hepa3MAr4aeMblIX.

B IIPpOCKTax HCO6XOI[I/IMO Y4YUTBIBATH, YTO 3aIlOJIHCHUC IIYCTOT MCKAY KaMHIMU B TCJIC
(1)I/IJ'II>pr}0H_II/IX HAChIIIEeH 00JIOMKaMH MEHBIIINX padMEpPoOB HE AOIMYCKACTCA.

CBepxy u ¢ O0KOB (DUIBTPYIOIIEH YACTH HACBINMU CIEAYeT IMpeaycMaTpuBaTh YCTPOWCTBO
W30S,

Teno (I)I/IJ'ILprIOH_Ieﬁ YaCTH HACBIIN OOJIKHO BBICTYIIATH C o0enx CTOPOH 3E€MJIAHOT'O ITOJIOTHA
B BUJC 6epM HC MCHEC UCM Ha 0,5 M IIOCJIC 3aBCPHICHUA OCAIKHU COOPYKCHU.

OcHoBaHue CI)I/IJ'HJpr}OH_IeI\/’I HACBIINIU U PYCIIO BOAOTOKA HOJI?KHBI OBITh YKPCIJICHBI Ha 3MB
BCPXHEM H HHUIKXHECM 6]36(1)8.)( OT pa3sMbIBa B COOTBCTCTBHUU C pacquHoﬁ CKOPOCTBhIO ABHUKCHUA
BOJbI 4C€pPC3 HACBIIb. HpI/I O9TOM paCTHTeHLHLIﬁ cJIoN Ha y4aCTKax € CHUJIIbHO PasMbIBACMbIMU
T'pYHTaAMHU yOAJIATh HC OOITYCKACTCA.
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82
Ecnu Bepx ¢uibTpyromieil Hacbllli pacnojaracTcsi Ha YpOBHE OpOBKH IOJIOTHA, TO Haj
¢GunbTpyOmeil 4YacThl0 Ha PAccTOSHMM 5 M B 00€ CTOpPOHBI OT HEe HEOOXOIUMO
peyCMaTpUBATh OTCHINKY OAJIACTHOTO CJIOS U3 MIEOHS.

19.7 B npoekTe npou3BOJCTBA CTPOUTEIBHBIX pabOT CIEayeT MpelyCcMaTpUBaTh BO3BEICHHUE
GWIBTPYIOIKX HACBIIIEH cIOcOO0M CBOOOIHOW HAOPOCKU CKAJIbHBIX OOJOMKOB MJIM BaJTyHHOTO
TpyHTa, a B CJIydYasx MPUMEHEHHS CKaJIbHBIX OOJIOMKOB IUIMTHOTO THIA - YKIQAKY HX
TOPU30HTAIBHBIMU PSAAMH C MAKCUMAIBHBIM COXPAaHEHHEM ITYCTOT.
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4
a - HaTIOPHBIX; 06 - OE3HAMOPHBIX; 1 - 3eMIITHOE MTOJIOTHO; 2 - H3OJSAIHOHHBIA MaTepHa, 3 -
(hunpTpyFOmas 9acTh HACHIH; 4 - YKpEIUIeHne OCHOBAaHHUS;, S - KpuBas aenpeccuu; ' BB - pacuerHsrit

TOPH30HT BBICOKUX BOJI IIEpe]] COOpYKeHreM; h, - momyckaemas riryOrHa MTOTOKA Mepe] HachInbio; hg -

ObITOBas riryOnHa motoka; L - qmuna punstpyromeit Hackimy; b, - 6poBka nmpodumsHas

Pucynox 19.1 - IIpononbHelii pazpe3 GUIBTPYIOMIUX HACKIIEH
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a - IPOAOIIBHBIN pa3pes; 6 U 6 - pa3pe3sl o A-A B ciydasx (cooTBeTcTBeHHO) Bo3Benenust ®H o
OTCHIITKU 3eMJISTHOTO ITOJIOTHA ¥ IIpH pa3mMeniennn O@H B mporae Mex 1y TOAXOAHBIMH y4acTKaMU
HaceIny; 1 - mopokKHAs HACKHITE; 2 - PUIBTPYIOIIAS YacTh BOIOIIPOITYCKHOT'O COOPYKEHUST; 3 - 30N
Bepxa ®OH u3 cHHTETHYECKOr0 HETKAHOTO MaTepHaa; 4 - mecyaHasi WM raJeqHO-TPaBUITHAS ITOIYIIKA
BBICOTOH h, HaJ1 BepXOM KOYEK 10]] OCHOBHOM IUIONIA KO, OTChIITaeMasi Ha TIOBEPXHOCTh PACTHTEIBHO-
MOXOBOT'0 TIOKPOBA; 5, 6 - OroIOBKH (hMIBTPYIOMIEH YacTH (BXOAHON M BRIXOIHOM ), BHICTYTIAIOIINE 32
IUIOCKOCTh OTKOCOB JTOPOYKHO# HACBINH B BUjie OepM IUPHUHOM |; 7 - u3ossuus Bepxa u 60KOB MOAYLIKA
Y OTKOCOB HACHINU U3 CHHTETHYECKOI0 HETKAHOTO MaTepraia; 8 - KpuBas ISIPEeCcCHU BOAHOTO MOTOKA B
npenenax coopyxenus; 9 - mpuMepHbIi ypoBeHb Bepxa Kouek; 10 - OTKOCHI OroJ0BKOB (DMIIBTPYIOIIEH
9acTH COOpyKeHus; 11 - OTKOCHI ITOIXOJHBIX Y9aCTKOB HAChINM /10 Bo3BeneHnss ®H

Pucynok 19.2 - Cxema yctpoiicta ¢punbtpytomeit Hacbinu (OH) Ha TopdsHbIX 1
3aTop(OBaHHBIX TPYHTAX

19.8 OTKOCHI 3eMJISTHOTO TOJIOTHA OT MOJAOIIBHI 0 Bepxa QUIBTPYIOLIEH YacTH COOPYKEHHUS,
a J7s HanmopHbIX - Ha 0,5 M BBIIIE TOPU30HTA BOJBI NMPH PACUETHOM pacxojie HEO0OXOAUMO
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YKpEIUIATh OCTOHHBIMH HJIM JKEIe300€TOHHBIMH IUIMTAMU Ha PAcCTOSIHHE B COOTBETCTBUHU CO
CHw1M 2.05.03.

19.9 C mnaropHoii CTOpOHBI (HUIBTPYIOUIUX HACBIIEH NTpPU HEOOXOJUMOCTH CIEAYeT
npeaycMaTpuBaTh HIJIOYAEPKUBAIOIIME YCTPOWCTBAa B BHJAE Bajla BbicOToM He menee 0,4 m
(HampuMep, W3 KaMHs), OXBATHIBAIOIIME IIOYKOJIBIIOM BXOJHOE OTBEPCTHUE COOPYXKEHHS Ha
PacCTOSTHUU OKOJIO 2 M.

20 3EMJISTHOE ITOJIOTHO B PAMOHAX PACITPOCTPAHEHHMS BEUHOMEP3JIBIX
I'PYHTOB

20.1 3emisiHOE TOJIOTHO B paiioHaX paclpOCTpPAaHEHHS BEYHOMEP3JbIX T'PYHTOB CJEIyeT
MIPOEKTHpPOBaTh MO HopMaMm Hactosiero CBoJa MpaBuUi MO MPOEKTUPOBAHUIO 3EMIISTHOTO
IIOJIOTHA € YY4E€TOM JOTOJIHHUTEIbHBIX MOJIOKEHUH TaHHOTO pas3feiia, OTPAKAIOUIMX COCTOSTHUE U
CBOMCTBa BEYHOMEP3JbIX T'PYHTOB, UX M3MEHEHHE BO BpEMEHM (B pe3yJbTaTe IPOM3BOJCTBA
CTPOUTENIbHBIX paboT, MOCIEIYIOEro AMHAMUYECKOTO BO3JAEHUCTBUS MOE3JHON Harpy3ku H
MIPUPOIHBIX (PAKTOPOB), a TAKIKE YKA3aHUU 1O U3bICKAHUSAM, IPOCKTUPOBAHUIO U CTPOUTEIHCTBY
JKEJE3HBIX JOpPOT B palioOHaX BEYHOM Mep3i0Thl BCH 61-89 ¢ y4eTOM pEKOMEHIAIMN APYruX
BEJIOMCTBEHHBIX HOPM - BCH 200-85, BCH 203-85, Noco6us k CHuM 2.05.07-85 [17].

20.2 TIpoexTupoBaTh 3eMIISTHOE TIOJIOTHO B pallOHaX BEYHOW MEP3JIOTHI CIIEYeT B KOMIUIEKCE
C TPOAOJBHBIM TPOQHUIEM U IUIAHOM JIMHUH, BOJONPOIYCKHBIMH, BOJOOTBOJHBIMH U
MPOTHBOIePOPMATMOHHBIMU COOPYKCHUSIMHU C YIETOM TPEOOBAaHHH K MTPOU3BOJICTBY padoOT.

20.3 KoHCTpyKIMM 3€MJISTHOTO TIOJIOTHA CJIEAyeT Ha3HayaTh B 3aBHCHMOCTH OT €ro
pacIoIOKEHUsST HA AJIEMEHTax peibeda, BUIa TPYHTOB, KaTETOPUHU MPOCATOYHOCTH OCHOBAHHS
BEYHOMEP3IIBIX TPYHTOB (Tabmuma 20.1)"; cocTaBa TPYHTOB B Kapbepe H COCTOSIHHS MX IPH
OTTaMBaHHUU B OTKOCAX BBIEMOK, a TAK)KE TEXHOJIOTUH TPOU3BOICTBA PAOOT.

Beunomepsnbie TpPYHTBI B 3aBUCHMOCTH OT WX TEMIeEpaTypsl TOAPA3NENAoTCS Ha
HU3KOTEMIIepaTyPHBIE H BRICOKOTEMITEPATYPHEIE.

K HH3KOTEMITEpaTypHBIM OTHOCST TPYHTHI, HMEIOIIHE TemrepaTypy munayc 2 °C U HiKe Ha riryOuHe
10 - 15 M OT IOBEPXHOCTH 3EMIIH.

K BbICOKOTEMIIEpPATYpHBIM TPYHTaM - FPYHTBI, UMEIOIIHE TeMIlepaTypy Bbllie MuHyc 2 °C, a npu
OCTPOBHOM 3aJIETAHUH - HE3aBUCHMO OT 3HAUYCHMS OTPHULIATEIbHON TeMIIepaTyphl.

Beunomep3iible TPyHTHI IO CTENEHU MX Ae(OPMATUBHOCTH IIPU OTTAUBaHUU pa3AeisIOTCs Ha
YCTOMUYUBBIE U HEYCTOMUYUBBIE.

K HGYCTOI‘/'I‘II/IBBIM OTHOCATCA TJIMHUCTBIC T'PYHTBI, OPCECBAHBIC U H_Ie6eHI/ICTBIe TPYHTHL C
TJIMHUCTBIM 3allOJIHUTCIICM, KOTOPBIC IIPU OTTANBAHWUU MIPUXOAAT B MATKOIUIACTUYHOC U TCKYUCC
COCTOSAHHC (HOKa3aTeJ'IB TCKYUCCTU ||_ > 0,5), a TaK’KC€ BCC HCCKAJIbHBIC I'PYHTBI, HE3aBUCUMO OT
HUX BHUJa I[IPU HAJIMYNHU B HUX MMOA3EMHOTIO JIbAA.

204 I[J'Ifi obecreueHust MMpOYHOCTU U YCTOﬁqHBOCTH 3EMJIIHOTO IIOJIOTHAa 1IpHU  €ro
MMPOCKTUPOBAHUH CIICAYCT MPCAYCMAaTPUBATD:
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IIPEUMYILIECTBEHHOE pa3MEIlEHHE Tpacchl Ha YYacTKaX paclpoCTpaHEHUs TPYyHTOB,
ClIararoluX IpOYHOE OCHOBAHUE U YCTOMYMBBIX IIPU OTTAUBAHUU B OTKOCAX BBHIEMOK;

JUIsL COOPY’KEHUS HACBHINIEH IIPEUMYLIECTBEHHOE UCIIOJIb30BaHUE IPYHTOB, UMEIOLIUX JIYYIIHE
CTPOUTEIIBHBIE CBOMCTBA U B MEHBIIEH CTEICHU NOABEPKEHHBIX U3MEHEHHUIO COCTOSIHUS II0J
BO3/ICHCTBUEM NPUPOIHBIX (PAKTOPOB;

KOHCTPYKTUBHBIC W OPraHnu3allMOHHO-TCXHOJIOTHYCCKHUEC MCPOIPUATHA, HAIIPAaBJICHHBLIC Ha
OTrpaHU4YCHUC BCIMYMHBI, NTHTCHCHUBHOCTH W HCPABHOMCPHOCTH OCAaJJOK M MOPO3HOI'0 ITyUCHUA
T'PYHTOB 3€MJISIHOTO IIOJIOTHA U €I0 OCHOBAHUSA;

CO3/IaHUE 3aMacoB M0 IIMPUHE M BBICOTE HACHINIEW B COOTBETCTBUU C PACUYECTHOW BEIUYMHOU
nedopmaruii TpyHTOB OCHOBAHMS;

YCTPOICTBO MCKYCCTBEHHOTO OCHOBAHMS M IMPHUMEHEHHUE APYTrUX MPOTUBOAE()OpPMAIIMOHHBIX
KOHCTPYKIUH (B TOM YHCIIE€ C UCIOJIb30BAaHUEM IEHOIUIACTA, T€OTEKCTUIISA U T.JI.) B BBIEMKAX U
Ha MOJIX0JaX K HUM, PU HAIUYUH ITyYUHUCTBIX TPYHTOB, CJIA0bIX U MIPOCATOYHBIX OCHOBAHMIA;

MHHHMMAaJIbHOE HApYyIIEHNE €CTECTBEHHOIO PACTUTEIBHO-MOX0BOIO MOKPOBA, a TAKXKE PEXKNMA
MTOBEPXHOCTHOM U IPYHTOBOM BOJI HA y4acTKax cO cl1a0bIM U MMPOCATOYHBIM OCHOBAHUEM.

Tab6nuuma 20.1

Bennunna
Tun .
OTHOCHUTEIBbHON OCHOBHBIC BHJIBI M COCTOSTHE TPYHTOB OCHOBAHWS
OCHOBaHUS
ocazakd o

I mpounoe 5<0,03 CxanpHBIC, KPYITHOOOJIOMOYHBIE U TECYaHbIe TPYHTHI 0€3 BKIIIOUCHUN
TbJa; TIHHUCTBIE Tallble TPYHTBI B TBEPJOM U IOIYTBEPIOM
COCTOSTHUSIX

Il 0,03<8<0,1 (['muHHCTBIE TPYHTHI B TYIOIJIJACTUYHOM M  MSATKOILUIACTUYHOM
HEIOCTaTOYHO COCTOSIHMSIX, @ TaKXe IIeCYaHble M KPYHHOOOJIIOMOYHBIE TPYHTBHI C
MIPOYHOE TJIMHUCTBIM 3aIIOJTHUTENEM IIPH HAJIWYUU B HUX IPOCIIOEB WIIM JIMH3
mpaa cyMMapHo# TommmHoR 10 0,10 M B KaXkKIIOM CIIoe MOITHOCTBIO 1
M HCCIIEAYEMON BEYHOMEP3IION TOJIIA OCHOBaHUS

III cmaboe 0,1<6<0,4 [I'muHHCTBIE IPYHTHI B TEKYYEIIACTUYHOM U TEKYYEM COCTOSHUSX, a
TaKXxe TOpQbl, IecYaHble U KPYIHOOOIOMOUYHBIE TPYHTHI TP HAIWYIAN
B HUX JIMH3 WM OTAEIBHBIX MIPOCIOEB JbJa CYMMapHON TOJIIIMHOMN 10
0,4 M B Ka3KJ0M CJIO€ MOIITHOCTBIO 1 M

v 85>04 I'muauCcTBIE TPYHTHI B TEKy4eM COCTOSHHUH, TOP(SHBIC OTIOXKEHUS, a
MIPOCaI0YHOE TaKk)Ke TPYHTHl BCEX BUIOB IPH HAIMYNH B HUX MOJ3EMHOTO JIbIA
CYMMapHOH MOIIHOCTBIO Ooinee 0,4 M B KaXKIOM CJI0€ TOIIIUHON 1 M

20.5 TunoBble KOHCTPYKIMU 3E€MJITHOTO TOJIOTHA CJeyeT MPUMEHSTh Ul YYaCTKOB TPAacCHhl,
XapaKTepU3yeMbIX BETMUMHOW OTHOCUTENBHOM ocagku ocHoBaHus O < 0,1 (cm. Tabnuiy 20.1) u
YCTOMUMBBIMH TPYHTaMM B OTKOCaX HE3aBUCHUMO OT TJIyOMHBI, XapakTepa 3aJleraHus Hu
TEMIIEPATYPbl BEYHOMEP3JIBIX IPYHTOB:
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JUIsl Hacklned Ha ocHoBaHusAX I u II kaTteropuii mpocagoyHOCTH, COOPYKAEMBIX U3 CKAJIbHBIX,
KPYITHOOOJOMOYHBIX, ITECUYAHBIX TAJIBIX U CHITy4YeMEP3JIbIX TPYHTOB (C BIAXKHOCTHIO /10 3 %);

JUISL BBIEMOK TITyOMHOM 70 12 M B CKaJIbHBIX U KPYMMHOOOJIOMOYHBIX TPYHTAX, TAJbIX MECKaX
KPYIHBIX ¥ CPEIHEN KPYITHOCTU ¥ BEYHOMEP3JIBIX I'PYHTaxX | KaTeropuu mpocago4HOCTH.

[Ipu 3TOM MIMPHUHY 3€MJISTHOTO IOJIOTHA, OYEPTAHUE €r0 BepXa, KPYTU3HY OTKOCOB CIEAYET
Ha3HayaThb B COOTBETCTBMM C TPEOOBAHMSIMM pa3jeia 5 B 3aBUCUMOCTU OT BMJIA, COCTOSIHUS U
CBOMCTB I'PYHTOB C YYETOM BO3MOYKHOTO UX U3MEHEHHUS.

20.6 MuHMManbHYIO BBICOTY HACHINIEH Ha BCeX BHJAX OCHOBAaHHWH ClIeAyeT Ha3HA4aTh IO
YCIIOBHSIM TIPOCKTUPOBAHMS TPOJOJIBHOTO Tpoduis, a Ha ydacTKax co claadbiMH U
MPOCAI0YHBIMU OCHOBAHUSIMH - KPOME TOTO, 10 Pe3yIbTaTaM TEIUIOTEXHHUECKUX PACUETOB.

20.7 NaauBuiyaTbHOMY TIPOSKTHPOBAHUIO TOJIJICKAT OOBEKTHI, IEPEUUCIICHHBIC B 1. 6.2, U
JOTIOJIHUTENBHO B YCIOBUSAX BEYHOW MEP3JIOTHI 3eMIISTHOE ITOJIOTHO B IIpE/Ieiax:

MapeH, MpeACTaBISIIoNUX co00i cinabbie U npocagounbie ocHoBaHus (O > 0,1, T.e. Il u IV
KaTeropui MpoCal0YHOCTH);

Y4acTKh C AaKTUBHBIM Pa3sBUTUCM MWW BO3MOXHBIM BO3HUKHOBCHUEM TCPMOKApPCTOBOI'O
nporiecca;

YYaCTKH C HAJTMYHEM CE30HHBIX UJIM MHOTOJICTHUX OYTpOB ITy4eHHUS;
Hasenel, 1eHCTBYIOINX B €CTECTBEHHBIX YCIOBUSX, U IPOTHO3UPYEMBIX.

20.8 He3aBucCHMO OT TeMITEpaTypbl BEYHOMEP3IBIX TPYHTOB OCHOBAHUS CIIEAYET YYUTHIBATH
OCaJKM HaCBhIIEH M OCHOBHOW IUIONIAJKKA BBIEMOK, BO3HHUKAIOIIME B  pE3yibTaTe
ne(GopMHUpOBaHUS TPYHTOB JEATENBHOIO €0 Sy M OT Ae()OpMHUPOBaHMS OTTaMBAFOLIUX
BEYHOMEP3IIBIX TPYHTOB So.

20.9 CymmapHyro BeIMUYMHY OCaJKM Hacklmed S = Sy + Sy cienyer mojapaszaeisTh Ha
CTPOMTENBHYIO S¢ ¥ 3KCIUTYaTallMOHHYIO S,.

COOTHOIIICHHE MKy HUMHU CJIeyeT yCTaHABJIMBATh HA OCHOBAHWH OIBITHBIX JaHHBIX. [1pu
OTCYTCTBHUH TaKUX JAHHBIX OPUEHTUPOBOYHO MOXKHO MPUHATH S¢ = S, = 0,5S.

VBenuueHue MUPUHBI HACKI AD Ha ypoBHE mpodUIbHONW OPOBKU CIICAYET ONPEACIAThH 110
dbopmyre

Ab = 38, (20.1)

B Tex ciydasix, korja npeaycMaTpuBaeTCsl YaCTUYHBIN 3arac Ha 0CaJKy M0 BBICOTE HACHIIH,
BEJIMYMHA YITUPESHUsI HACBIIH J0JDKHA OBITh COOTBETCTBEHHO YMEHbIIEeHa (PUCYHOK 20.1).

20.10 Ha yyacTtkax cna0bIX U NMPOCaAOYHBIX OCHOBAaHUM Hackineil BeicoTol MeHee 1,0 M npu
HJINYMM PACTUTEIBHO-MOXOBOTO MOKpoBa M MeHee 1,5 M Npu ero OTCYTCTBHU CJeIyeT
peaycMaTpuBaTh YCTPOMCTBO UCKYCCTBEHHOTO OCHOBAHUS U3 CKAJIBHOTO, KPYMTHOOOJIOMOYHOTO
WIA TIECYAHOTO XOPOIIO JAPEHUPYIOIIEro IpyHTa (pucyHOK 20.2). I'myOuHa TpaHIIeH BbIPE3KH
OIIPEJEIISIETCS] PACUETOM.
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20.11 B BeIeMKax, Ha y4acTKax 3ajJeraHHs TJIMHUCTBIX TPYHTOB WM KPYITHOOOIOMOYHBIX C
TJIMHUCTBHIM 3aII0JIHUTENIEM TPU CoAep:KaHuM JacTull pasmepoM 0,1 MM 1 MeHee B oObeme Goiiee
20 % cnenyer mpeaycMaTpuBaTh 3aMEHY €CTECTBEHHBIX TPYHTOB OCHOBAHUS JIPEHUPYIOIIUMHU
IIyTEM COOTBETCTBYIOLIETO YBEIMUYCHHS TIyOUHBI BRIEMKH (pUCYHKH 20.3, 20.4) uiau pa3paboTKu
TpaHLIEU I10J OCHOBHOM IUIOLIAAKOM C YCTPOMCTBOM JIOTKOB IPOTUBOIYYMHHOM KOHCTPYKLUU

(pucyHok 20.5).

b+ 155,

v T
\Y—v'—v—v—t—v"v"

1 - OTKOC HACHINKM TUIIOBOM KOHCTPYKIMHU; 2 U 3 - 3aaC M0 [IMPHHE U BBICOTE HACHINK; 4 - BEPXHU CIIOM
HACBIIH, JOCHINAEMbIN B YCIOBUIX DKCILTyaTalMu; 5 1 6 - OBEPXHOCTH BEYHOMEP3JIOr0 IPyHTA
COOTBETCTBEHHO B €CTECTBEHHBIX YCIOBHUSIX M IIOCIIE €€ MOHIKEHHS Ha PaCYeTHYO Tiyouny; by, u b, -
OTMETKa OPOBKM 3EMJITHOTO TTOJIOTHA COOTBETCTBEHHO MPOEKTHON U NP OQHILHOM BHICOTHI

Pucynok 20.1 - PacyetHas cxema K ONPEETICHNIO 0CaIOK U YBEITMUEHHUIO HAdaIbHBIX Pa3MEpOB

HachITIeN
a) 6)
<l 2 b+ Ab
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1 - BOmoOTBO/IHAS KaHAaBa; 2 - IPCHUPYIOUIHIA TPYHT; 3 - TCIUIOM30JISIINS, Ha3HAYaeMasl M0 Pe3ylbTaTaM
Termno(U3NIECKUX pacyeToB; 4 - IpeHaxkHas Tpy0a; 5 - IIMHUCTHINA TPYHT; 6 - TOBEPXHOCTH
BEYHOMEP3JIOT0 TPYHTA B €CTECTBEHHBIX YCIOBUSX (pa3Mepsl B M); H, - 00Iasi BRICOTA CJI0SI HACBHIITHOTO
IPYHTa CO CIIOEeM BbIpe3kH h,

Pucynok 20.2 - Cxema ycTpoiiCTBa HCKYCCTBEHHOI'O OCHOBAHUS HAChINEN BbICOTON MeHee 1 M
Ha yyactkax ¢ BedHoMmepanbsiMu rpyHTamu 11 u Il xateropuii (a) u IV kareropuun
IPOCag0YHOCTH (6)

3 b
. : 2.3 x

[7/ Iy 2—4 1,6 05+ e T
‘/ // ,.., .:a':».‘_ xS h, ey 1

7, 7 5 A i

/7 7/ 1SS SN S 7S /7

7, // // 7 LSS Sl ,//// A
///////////// S A 7
r//,///‘/ /// /4//,/[‘/,'_1" e




CI 32-104-98 MNpoeKkTnpoBaHWe 3eMAAHOIO NONOTHA Kene3Hbix gopor konen 1520 mm 88

1 - nperupyromNi TPYHT; 2 - TIAMHUCTBIA TPYHT; 3 - MOBEPXHOCTh BEYHOMEP3JIOT0 IPyHTA MOCTIEe
00pa3zoBaHusl ACSITEIBHOTO CIOS 10 IEPUMETPY BBIEMKH; H,, - TTyOMHA BEIEMKH 110 IPOAOIBEHOMY
npoduiio; H, - riryOuHa BEIEMKU C Y4€TOM BEIUYUHBI BBIpe3KU h, cmaboro rpyHTa OCHOBaHUS,
Ha3Ha4YaeMou 1o pacyeTy; N, - BelM4nHa 0calki OTTaMBAIOIIETrO TPYHTa OCHOBAHHS TIPH 00pa30BaHUU
JIESITEBHOTO CJIOS TI0 IEPUMETPY BBIEMKHU

Pucynok 20.3 - [Toniepeunslii mpoduib BEIEMKH B TYrOIIACTUYHBIX M MATKOIIACTUYHBIX

TJIMHUCTBIX I'PYHTAX

SRR

1 - npennpyroMii, KPYITHOOOIOMOYHBII TPYHTHI, B TOM YHCIIE C TIECYAHBIM U TNIMHUCTHIM 3aTI0OTHUTENEM;
2 - npeHaxkHas TpyOa; | - TonmMHa 105, Ha3HaYaeMast 110 pacyueTy

Pucynok 20.4 - Tloniepeunslit mpo(uih BEIEMKH B TIIMHUCTBIX TPYHTAX, IEPEXOAIIINX TPH
OTTauBaHNHU B TEKYYEIUIACTUYHOE U TEKy4€ee COCTOSTHUE

1 3 >10

-
=205

— — — — N

— — — —— — - —

7, 0
TN 2 10-20 0o b _\ 1.0-20 -
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S ARSI
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1 - TOTOK NPOTUBOIYYMHHONW KOHCTPYKIMH; 2 - TaJbKa WM IPABU, & €CIIM BbIEMKa IPOPE3aeT MIIbIBYHEI
WY TJIMHKUCTBIC TPYHTBI, TO KPYITHO3EPHUCTHIN MECOK; 3 - YKpEeIJIeHHE OTKOCOB; N, - TiTyOrHa BBIPE3KH,
HazHavaemas 10 pacuery; [, - yOnHa BRIEMKH I10 IIPOIOJILHOMY HIPO(UIIIO

Pucynox 20.5 - Tlonepeunslii poduib BBIEMKH B IIMHUCTBIX TPYHTAX, MEPEXOIALIUX TPH
OTTaUBAaHUU B TEKYUYEIUIACTUYHOE U TEKy4ee COCTOSIHHE

Jlisi HeyCTOMUYMBBIX TPYHTOB MpU OTTaMBaHUM B OTKocax (cM. M. 20.3) HEO0OXOIMMBI
JOTIOJIHUTENbHBIE ~ NPOTUBOAC(HOPMAIIMOHHBIE  MEPONPUATHS:  YIOJOKEHHE  OTKOCOB,
TEIUIOM30JISIHS, YCTPOHCTBO OTKOCHOTO JpEHa)ka, OOCHIIKA OTKOCOB JPEHHUPYIOIIMM H
KPYIMTHOOOJOMOYHBIM MaTEpPHAJIOM.

20.12 YyacTku Tpacchl ¢ HAIMYUEM TOJ3EMHOTO JIbJa, 3aJIETal0IIero Ha rIyOMHe MEHBIIEH,
4eM JBOWHAs WM TPOWHAs TOJIIMHA JEATEIbHOTO CJOS B pallOHaX COOTBETCTBEHHO C
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HHU3KOTCMIICPATYPHBIMU W BBICOKOTCMIICPATYPHBIMHU BCYHOMCP3JIBIMH TPYHTAMH, IIOIJICIKAT
BBIJICJICHUIO.

JI71st TaKUX y4acTKOB B MPOEKTAX 3€MJISIHOTO TMOJIOTHA CIIEAYeT MpeycMaTpUBaTh:

CO3JaHUC 3aIllpCTHBIX 30H, OIpaXXJACMbIX CIICHUAJIbHBIMU 3HAKaMH, B IIPCACIaX KOTOPBIX
3arpeuacTcs XO3SMCTBCHHAS ACATCIIBHOCTL KaK IIPpU CTPOHUTCILCTBC, TaK W B IMCPHUOLA
OKCILTyaTaluu,

YKazaHud O BPEMCHHU HW TCEXHOJIOTMU IMPOU3BOJACTBA 3CMIIIHBIX pa60T, HCKJIIOYAaroIInuXx
BO3MOXHOCTb OTTauBaHUS I'PYHTOB,

pa3MelieHrue MPUTPACCOBOM aBTOJAOPOTH Ha pacCTOSTHUUM He MeHee 50 M OT MOJOMUIBBHI
HaCBITIH;

TpeOOBaHUs K TPyHTaM, YCTPONCTBAM TEIJIOU30JIALUU U T.1I.

MUuHHMaIIBHYIO BBICOTY HACBINH /min Ha TAKUX y4acTKaxX ClIeAyeT Ha3HadyaTb B COOTBETCTBUU
¢ TpeboBaHUAMH II. 20.6 ¥, KPOME TOTO, UCXOJIS U3 YCIOBHS

2h11 - IJ-[ < Hmin > hmin, (202)

rae hy - ToJImuHa JeSITETLHOTO CIIOS, M;

I, - paccTostHHE OT OBEPXHOCTH BEYHOMEP3JIOT0 TPYHTA JI0 BepXa CJI0s JIbJia, M;
Rmin - 2 M st gopor I u II kareropuii, 1,2 M - ast mopor 111 - IV kateropuii.
[IpuHuMaTh creayeT OOJBITYIO U3 MOTYYCHHBIX BEIUYHH.

[Ipu cyiiecTBeHHOM HApYIIEHUH PAaCTUTEILHO-MOXOBOIO IMMOKPOBA, a TAK)KE HA y4acTKax, TJie
BO3MOXHO HapylIeHHEe pPEeKHMa MOBEPXHOCTHOIO CTOKAa BOJbBI, CJIEAyeT MpeaycMaTpUBaTh
POTUBOACPOPMAIIIOHHBIE MEPOTIPUATHSL.

20.13 B npenenax y4acTKOB 3aJIeTaHUs MMOA3EMHOTO JibJa HETIOCPEACTBEHHO 10T ACATEIHHBIM
CJIOEM, TJIe TI0 TEXHUYECKUM IIPUYMHAM BBICOTA HACHITM HA3HAYAETCS MEHee TpeOyeMOoH IMyHKTa
20.6, creayer mpeaycMaTpUBaTh MOJTHOE WIM YaCTHYHOE YJAJICHHE JIbJla U3 OCHOBAHMS HACHIH
C 3aI0JIHEHUEM TPAHIIIEH MECTHBIM I'PYHTOM (pUCYHOK 20.6).

Ecmu CyMMa TOJIIIUH ACATCIIBHOTO CJIOS U BBICOTBI HACBIIIN 6yz[eT paBHA UJIHK IIPEBBICUT 4 M,
MOJI3¢MHBIN J1e]1 pa3pemacTcia HE YAAJIATh.

20.14 BolemMku B TpyHTaX, COJEp)KAlIUX TMOJ3EMHBIA Jied, ClelyeT MNpPOEKTUPOBATH IO
HOpMaM BCH 61-89.

Ecnu BbleMKa mpopes3aeT JUH3Y JbJla, TO HE0OOXOAMMO PacKphIBaTh €€ B IpeaesaX KOHTypa
JIMH3bI HA TAKYIO IIUPHHY, YTOOBI JIe]l U3 OTKOCOB OB y/aneH (pUCYHOK 20.7).

[Ipn 3HAUUTENTPHOM MPOCTUPAHMU CJOS JbJa PACKPHITHE BBIEMKH II€IeCO00pa3HO B
COOTBETCTBUU C pUCYHKOM 20.8. Jlen, oOHaKEHHBIN Ha OTKOCAaX BBIEMKH, CIEAYEeT MPUKPHIBATH
CJIOEM JIPEHUPYIOILIEr0 TPYHTA.
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1- HOZI?;CMHI)II‘/'I JICH, 2 - 3aCBIIIKa MECTHEIM TJIMHUCTBIM T'PYHTOM; 3- IMOBECPXHOCTH BEYHOMEP3JIOI0
TpPyHTa B €CTCCTBCHHLIX YCIIOBUAX; hﬂ - MOITHOCTBb AC€ATCIIbHOI'O CJI0d B €CTCCTBCHHBIX YCIIOBHUAX

Pucynox 20.6 - Cxema ycTpoicTBa HACKIITHA HAJ ITOA3EMHBIM JIBJIOM, 3QJICTAIOIINM Ha TITyOUHE,
PaBHON MOIIHOCTH JESTEIBHOTO CII0S
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1 - KOHTYpBI JINH3BI JIbJIA; 2 - OCh MyTH; H,; - TITyOMHA BBIEMKH 110 TIPOAOIBLHOMY MPOPHITIO; N -
BEJIMYMHA OCAJIKA OTTAWBAIOIIEr0 IPYHTa OCHOBAHWSI PHU 00pa30BaHUM JIEATENHLHOTO CIIO0S TI0 TIEPUMETPY
BBIEMKH

Pucynok 20.7 - Tlonepeunsrit mpoduiib BEIEMKH, POPE3aIoNei JTMH3Y JIba
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1 - otkoc He kpy4e 1:1,5; 2 - TpyHT 3aMeHBI; 3 - pacCTOSHUE 10 IOBEPXHOCTH CII0A JIbJIa (HEe MeHee
JBOMHOW TITyOWHBI OTTaMBAaHUS TPYHTA 3aMeHbl); 4 - 11en

Pucynox 20.8 - [Tonepeunslii mpohuiis BBIEMKH, IPOPE3aIoNIei cI0i M0A36MHOTO JIbJIa

HpI/I 3aJICTaHHUH CJIOA JIbJla HHUXKE 6pOBKI/I 3CMJIIHOT'O ITOJIOTHA Ha FJ'IY6I/IH6 MCHCC HNJIN paBHOﬁ
TOJIMIHUHE ACATCIBbHOTO CJIOA HCO6XOJII/IMO npeayCcMaTrpuBaTtb yAAJICHUC JibJla U 3aMCHY €ro
MCCTHBIM I'PYHTOM; IIPpU OoJIbIIIEH FHY6I/IH6 3aJICTAHUA JibJia €ro pa3peacTCsa HE YAAJIATD.

20.15 BLIGMKI/I, mpope3aromunue BOAOHOCHBIC TOPHU30HTHI, CICAYCT OrpaXJaTb APCHAXKXHBIMU
YCTpOﬁCTBaMH N MMPOTUBOHAJICAHBIMU COOPYKCHUSAMU. Ilocnennue HaOJICKHNUT
npeaycMmarpuBatb Ha Y4YacCTKax, HCﬁCTBymH.IPIX B HNPUPOAHLBIX YCIOBUAX HIIM Ha YYaCTKax
MPOTHO3UPYCMBIX Haneaeﬁ, B KOMIIJICKCE C BOAOOTBOJHBIMH yCTpOﬁCTBaMH.
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20.16 Jlpenaxu paspemiaercs NMPUMEHATh TOJBKO MpH ASOMTE MCTOUYHUKA M TEMIepaType
TPYHTOBOH BOJBI, 00ECHEUMBAIOMIMX KPYIJIOTOAWYHYIO paboTy JpeHaxa, WIM B CIydasx
OCYILIECTBICHHUS IOJOTPEBA WIM JAPYIrHX MEPONPHATUH, TPENOXPAHSAIOMNUX JPEHAX OT
poMep3aHusl.

20.17 BomOOTBOJOHBIC COOPY)KEHHS Ha YyYacTKaX C BEYHOMEP3JIBIMH TPYHTAMH,
COXPAHSIOIINMHU YCTOMYMBOCTh B OTKOCAX IIPU OTTAaMBAaHUU, CIEAYET MPOCKTUPOBATH IO HOpMaM
pasnena 17.

20.18 Ha mapsx BOJAOOTBOJHbBIC KaHABBI CIIEAYET IMpPEAyCcMaTpuBaTh Ha paccTostHUU 5 - 10 M
OT TIOJIOUTBBI HACKIIIH.

[TpoaoapHBIN YKIIOH BOJIOOTBOIHBIX KaHAB clieayeT HazHayaTh He MeHee 0,004 Ha MOXOBOM U
He meHee 0,002 Ha xoukoBaroil Mapu. lllupuHy KaHaBbI OHU3Y cleAyeT NMPUHUMATh HE MEHEee
0,8 M (Tocie ykperienust ), TyonHy He Meree 0,6 M OT HU3a KOYeK.

Ecnu TpebGyemblii NpOJOJBHBIM YKIOH HE MOXET ObITh oOOecrneyeH WM YCTPOWCTBO
MIPOJIOJILHOM KaHaBbl MOXKET IIPUBECTH K BOSHUKHOBEHHIO TEPMOKAPCTOBOTO IMpoIliecca, CIeayeT
MpelycMaTpuBaTh MONEPEYHBIA MPOMYCK MOBEPXHOCTHOM BOJBI MOCPEACTBOM (UIBTPYIOIIUX
HAaChIIEH, IPEHUPYIOIIMX IPOPE3EH WIH IPYIUX BOJOIPOITYCKHBIX COOPYKEHHUH.

B0o3MOXXHO MeEHbIIEH MNPOTSHKEHHOCTH CIEAYEeT TAaKXKe MPOEKTHPOBATH IPOJOJIbHBIE
BOJIOOTBOJIHBIE M HaropHble KaHaBbl Ha ydyacTKax cCJa0bIX W MPOCAJOYHBIX OCHOBAHUH,
JIETKOPa3MbIBAEMBIX Y HEYCTOMYMBBIX I10CJIE OTTANBAHUS IPYHTOB.

20.19 Ha mapsx u TophsHHKAX B CIydasX, KOTJa OTOJ3aHHE OTKOCOB M 3aIlJIbIBAHUE KaHAB
Hen30eXHO, CleqyeT NPUMEHSATh JOTKH WM MHIMBUIYaIbHO NMPOEKTHPYEMbIE BOJIOOTBOIHbBIE
YCTpOMCTBA.

20.20 OtkoChl BBIEMOK B TJWHUCTBIX TpPYyHTaX, MPUOOPETAIOMIUX TOCIE OTTAauBaHUS
COCTOSIHUE OT TBEpIOro 10 MsrkoruiactudHoro (I < 0,75), B MeNKMX W MbLJICBAThIX MECKaxX, B
TOM YHCJIE U C COJICP)KaHUEM TallbKH, rpaBusi U IpecBbl 10 50 %, a Takke B KPYTHOOOJIOMOYHBIX
IPyHTaxX C TJIMHUACTBIM 3amnoyinutenieM 10 50 %, uenecooOpa3HO YKpEIUITh MOCEBOM
MHOTOJIETHUX TPaB PAOHUPOBAHHBIX COPTOB IPH MOBHIIIEHHOW HOPME BbICEBA CEMSIH.

PaGoTbl MO yKperuieHHI0O OTKOCOB CienyeT mIpeaycMarpuBaTh udepe3 1 - 2 rojga mocie
pa3paboTKu BEIEMKHU M 00pa30BaHUs HOBOTO JESTENLHOTO CIIOS Ha OTKOCAX.

[[J'Iﬂ BbICMOK B TJIMHUCTBIX T'PYHTAX, NPUXOAAINHNX B MATKOIINIACTUYHOC COCTOSIHHUC IIpU
OTTauBAHWUH, B MPOCKTE CICAYCT IIPEAYyCMAaTPUBATL AOIIOJIHUTCIILHBIC 00BEMBI pa60T mo 2 - 3-
pa30B0171 IUIAaHUPOBKE OTKOCOB U OYUCTKEC KHOBCTOB B IICPHUO] (bOpMHpOBaHI/IH JACATCIIBHOI'O CJIOA.

20.21 Cnoco0bl yKpemjeHHs OTKOCOB BBIEMOK B TJIMHUCTBIX I'PYHTaX, MPUXOAALINX INPH
OTTAaUBaHMU B TEKyYEIUIACTUYHOE U TEKy4Yee COCTOSIHUE, HEOOXOIMMO Ha3Ha4yaTh B KOMIUIEKCE C
MPOTHBOAE(POPMALMOHHBIMUA MEPOTIPUATUIMHU.

20.22 Otkocel U AHO KaHaB B MATKOIUIACTUYHBIX CYTJIMHKAX MW CYIICCAX uenecoo6pa3H0
YKPCIUIATDH Faﬂe‘IHO-rpaBHﬁHLIM nIn H_IC6CHI/ICTBIM MaTepruajIoM TOJIIIMHOM CJI0s A0 0,30 M B
3aBUCHUMOCTH OT PasMEpPOB YaCTUILl UCIIOJIB3yCMOTO MaTCpHraJia.
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21 3EMJISTHOE MIOJIOTHO BHEIIHUX (IOABE3HBIX) MYTEN

21.1 K BHemHHMM (NIOXBE3AHBIM) IYTSAM  OTHOCATCS  JKEJIE3HOJIOPOXKHBIE  IYTH,
IIpeIHa3HAYEHHbIE JUId BHEIIHUX [EPEBO30K TIPY30B MPEANPUSATHA U OpraHu3auuil u
COCIIMHSAIONINE CTAaHINIO (IIYHKT) IPUMBIKaHHS JKEJIE€3HBIX JJOPOT OOIIEH CETH ¢ MPOMBILIIEHHON
CTaHLIMEW, a IPU €€ OTCYTCTBHUH - C MOTPY30YHO-Pa3rpy30UHBIMH IYTSIMH WA CO CTPEIOYHBIM
IIEPEBOJIOM I1EPBOT0 OTBETBJICHUS BHYTPEHHUX JKEIE€3HOIOPOKHBIX ITyTEH.

21.2 Buemnue (moabe3aHbie) MyTH, uMeromue 5 - 10-71eTHIOI MepcrneKTuBY BKIIOYEHUS B
oO0IIyr0 ceTh KeNe3HbIX Jopor Poccnn wim mpepaHasHaYeHHBIE IS TACCAXKHPCKOTO JIBUKCHUS,
CIEAYyeT NPOEKTUPOBATH O CHUM 32-01-95 jyuisi COOTBETCTBYIOLIEH KAaTErOPHUH JIMHUU.

3eMJIIHO€ TMOJIOTHO OTUX NOXBE3JHBIX MYTEH cleayeT MpOeKTHPOBaTh 10 HOpMam
HACTOSIIEr0 JOKYMEHTA.

21.3 KOHCTpyKIMIO 3€MIITHOTO TIOJOTHA HAa3HAYalOT C OTKPBITOW OaljacTHOW MPU3MOW B
yBSI3KE C perabe(OM MECTHOCTH, IUIAHOBBIMU U BBICOTHBIMU OTMETKAMM JIPYTUX JIEUCTBYIOIIMX U
MIPOEKTUPYEMBIX COOPYXEHHH M KOMMYHHMKAIUMid ¥ OOMMMM pEIICHUSIMU [0 OpraHu3aluu
BOJIOOTBOJIAa B PAMOHE CTPOUTEIILCTBA.

[lo cornacoBaHMIO C 3aKa34MKOM Ha MEPECEUEHMSIX WM PACIOJIOKEHHBIX MapajuIeIbHO
YKEJIE3HOJOPOKHOMY TIOJIOTHY JPYTUX COOPYKECHHSX ¢ KOMMYHHKAIUSAX, Ha y4JacTKax
3aCTPOCHHOM TEPPUTOPUU TPEANPUATAN W OpraHu3aluid, TOPOJACKHX TOCEIKOB W T.II.,
JOTIYCKAeTCsl KOHCTPYKIIMIO 3E€MJITHOTO TIOJIOTHA TPUHUMATh C  3ariayOleHHOW  Win
nmoy3arayOaeHHON OayutacTHOW TPW3MOM M HAJSKHBIM  BOJOOTBOJOM C TPHUMEHEHHEM
KeNe300eTOHHBIX JTOTKOB (pUCYHKH 21.1, 21.2).
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OnHOIYTHBIN Y9aCTOK: @, 6 - C OTBOJOM BOJIBI KIOBETOM; 8, 2 - C OTBOIOM BOJIBI JIOTKOM; hg - TONmmmHa
0aJIaCTHOTO CJI0S; B - MMMpPHUHA 3eMJISTHOTO TI0JI0THA; 6 - IIIMPUHA OAJITIACTHON TTPU3MBI

Pucynok 21.1 - 3eMiissHOE TIOJIOTHO € 3aryIyOJI€HHOM U TIOJTy3ariyOJICHHOW OaslacTHON TIPU3MO
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JIByXIYTHBIN y4acCTOK: @ - C OTBOJIOM BOJIbI IPEHAXKOM; 0, 2 - C OTBOJIOM BOJIbI JIOTKOM; 6 - C OTBOJIOM
BOJIBI JIOTKOM M KIOBETOM; Ng - ToNIMHA 6a1acTHOro ¢iios, d - MEeKIAYITYThe; 6' - IMUprUHa OaTacTHOM
IIPU3MBI

Pucynok 21.2 - 3eMiissHOE TIOJIOTHO € 3aryIyOJI€HHOM U TIOJTy3ariyOJICHHOW OaylacTHON TIPU3MOit

21.4 KoHCTpyKIIHS 36MJISTHOTO TIOJIOTHA MOBE3THBIX MYTEeH C OTKPBITOM, 3ariayOJeHHOW Win
MOJTy3arayOJeHHON OaylJTacTHOW TPU3MOM JOJDKHA OTBEYaTh TPEOOBAHMSIM JOJTOBEYHOCTH,
MIPOYHOCTU U YCTOMYMBOCTH B JIH000€ BpeMsl rojia U JIOJDKHA OBITh paccUMTaHa Ha JBUKEHHUE
YETBIPEXOCHBIX BarOHOB ¢ Harpy3koi Ha ock 294 xH (30 Tc).

21.5 3emusHOE MOJOTHO BHEMIHUX (TIOIBE3IHBIX) JKEJIC3HOIOPOKHBIX MyTeH, HE MMEIOIINX
MEPCIIEKTHBBI BKIIFOUCHHUsS B OOIIYIO JKEJIC3HOJIOPOXKHYIO ceTh Poccum (cM. 1. 21.2), a Takxke
BHYTPEHHUX TyTeH NPEINPUATHA W OPraHU3alMd, MPOCKTHUPYETCS U COOpYKaeTcs 1o CHwuM
2.05.07-91.

22 SKOJIO'NMYECKHUE TPEBOBAHUA ITPU TPOEKTUPOBAHUMU 3EMJIAHOI'O
ITOJIOTHA

22.1 HpI/I MMPOCKTUPOBAHUHN 3CEMJIAHOTIO IIOJIOTHA B MPOCKTAaX HOJIKHBI IMPEAYCMATPHUBATHCA
KOHCTPYKIIUH u TCXHOJIOTHH IIpOU3BOJACTBA pa60T, CHOCO6CTBYI-OH_II/IG CHMXKCHUIO
OTPpHULATCIIBHOT'O BO3I[€I>1CTBH$I CTPOUTCIIbCTBA HA OKPYKAIOL[YI0 IPUPOJHYIO CPEaY.

22.2 JInst npeAoTBpaIIeHUs JeTpaiallii OKPYKaroIIei cpeibl, BOCCTAHOBJICHHS HAPYIIICHHBIX
P  CTPOUTENBCTBE MPUPOJHBIX CHCTEM H  OOECHEeUeHHUs  HKOJOT0-PKOHOMUYECKOM
cOamaHCUpPOBAHHOCTH OyAYIIEro pa3BUTHSA TPAHCHOPTHO-TIPUPOJAHON CHCTEMBI B LEJIOM B
MPOEKTe CJenyeT MpeaycMaTpuBaTh OIIEHKY BO3JEHCTBHS Ha okpyxkaromyko cpeay (OBOC)
MIPOEKTUPYEMOI0 3E€MJISIHOTO TIOJIOTHA B COOTBEeTCTBMM ¢ CM  11-101-95 u BpemenHOU
uHCTpyKIuen «OneHka BO3JEHCTBHS CTPOUTENHCTBA HA OKPYXKAIOIIYI0 Cpely B IMPOEKTaX
KEJEe3HBIX U aBTOMOOWIBHBIX Hopor» [58]. OBOC sBnsercs caMOCTOSITENbHBIM JTalloM B
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CHCTEME TOJrOTOBKH PEIICHHUI O Pa3BUTHUU XO3AWCTBEHHOH EATENbHOCTH, pa3padaThIBaeTCs 10
IIPUHATHAS IPOEKTHBIX PEIIEHUH, BXOJUT B COCTAaB IIPOEKTHO-CMETHOM JOKYMEHTalUU H
odopmIIseTcs OTACIBHBIM JOKYMEHTOM.

22.3 Paznen «OxpaHa OKpYKaromlei cpeibl» BBIMOIHIETCS B COOTBETCTBUU O CHwIM 11-01-95
U COJICPXKHT TMPOCKTHBIC PEIICHUS M0 KOMIUIEKCY MPOCKTHBIX MEPOIPUATHI, 00ECIIeYnBaIOIINX
BbInotHeHue noJioxkeHnit OBOC 1o KoJI0rndeckoit 6e30MmacHOCTH.

22.4 OcHOBHbIE KOHCTPYKTHUBHBIC PEIIECHUS 3EMIISTHOTO IMOJIOTHA JOJDKHBI 00ECIeYnBAThH
HAaMMEHBIIYIO TOTPEOHOCTh B OTUYXKICHUHU 3€MeIlb, HAHOOJBIIYI0O COXPAHHOCTH (DIOPHI M (PayHBI
B IIPOLIECCE CTPOUTEIBCTBA U DKCILIyaTallud, B TOM YHCJIC 3a CUET:

HAaNMMCHBIICTO PACKPBITHA BBICMOK B CKAJIBHBIX U PBIXJIBIX I'PYHTAX;

YCTpOi/JICTBa HaCEIIIEH ¢ KPYTBEIMHU OTKOCaMH, CO3AaBaCMbIMU IIYTEM COOTBCTCTBYIOLIECTO HUX
3aKpEIUICHUS;

COOPYKEHHsI BMECTO BBIEMOK TOHHEJIEH, @ BMECTO HAChINEN dCTaKasm;

WCIOJIb30BaHUS (BMECTO TPAJUIIMOHHBIX) HOBBIX KOHCTPYKTUBHBIX PEUICHUI W MaTepHaioB
IIpHu MPOCKTUPOBAHUU W CTPOUTCILCTBE 3€MJIIHOI'O IIOJIOTHA, YIMPOUIAIOIMIWX TEXHOJIOTHIO W B
MEHBIIEH CTETNIEHU BO3ACHCTBYIOIIMX HA OKPYKAIOIIYIO CPEy.

22.5 HauMeHblllee pacKpbITHE BBIEMOK M IIOJNYBBIEMOK 3a CUET MPHUIAHHUS MX OTKOCAM
KpPYTOTO OYEpTaHUs MPH COXPaHECHHH HEOOXOIUMOTO YPOBHS HANIE)KHOCTH OCYIIECTBIISCTCS C
YYETOM BCEH COBOKYITHOCTH HHXCHEPHO-TEOJIOTUIECKUX yCIOBHMA. [Ipr 3TOM B IKOJIOTHYECKOM
IJIaHe YMEHbIIaeTcsa 00beM pa3padaThlBa€MOTO TPYHTA, UYTO CIIOCOOCTBYET YMEHBIIECHHUIO TIPHU
CTPOMTEIBCTBE:

3aMbUICHHOCTH JIAaHAMA(TOB B MPOIIecCce pa3pabOTKH IPYHTOB;
pacceuBaHusl B3pPbIBYATHIX BEIICCTB;
YPOBHSI ITYMOB, BEIOPOCOB PA3JIMYHBIX BPEIHBIX BeliecTB pu padote C/IM 1 MexaHH3MOB.

22.6 B Tex cnmywasx, KOrjJa YCTOWYUBBI OTKOC HE JOTOHSIET CKJIOH, JUISl CHUIKCHHUS
HapYIICHHBIX IOJE3HBIX 3eMelb, (opbl U (ayHbl 1EIECOOOpa3HBIM SIBISETCS CO3JaHHE U
YKpEIJIeHHEe OTKOCOB 0oJjiee KPYThIX OUEPTAaHUU HECYIIMMH KOHCTPYKLIMSIMH - aHKepaMu WU
3aaHKEPEHHBIMH MMOATIOPHBIMU CTEHAMHU.

227 C LOCJIbIO YMCHBIICHUS IJIOMIAIU, 3aHMMaeMOM OTKOCAMH HACKIIIEH Ha 3aTsSKHBIX
KOCOropax, peKOMCHAYCTCA  YKPCIUIATb HU3O0BBIC OTKOCBI PA3JIMYHBIMU  MMOAINIOPHBIMU
COOPYKCHUSAMU.

22.8 Ilpu BeIcoTe Hachimeil or 8§ no 20 M 1enecooOpa3HbIM SBISETCS BMECTO HachINen
CTPOUTENHCTBO AcTakaA. OHU MO3BOJISIFOT SKOHOMHUTH OOJIbIINE IUIOIMIATN 3€MENbHBIX YroJuil,
CHMJKaTh YPOBEHb LIIyMa U BUOpAIMM U COKPATUTh JUIMHY TPACCHI.

22.9 3ameHa BbIEMOK TOHHEISIMH liesiecooOpa3Ha, HauMHasg ¢ TiyOuHbl BeleMkH 25 M. Ilpu
3TOM COXpaHsETCs CYILECTBYIOUINH JaHmadr.
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22.10 daxTopamu, BIHSIONIMMUA Ha OKPYKAIOIIYIO Cpeay IPH COOPYKEHHUU 3EeMIISTHOTO
MOJIOTHA, SIBIISTFOTCSL:

HapylIEHUE 3aHUMAEMBbIX 3€MEJIb, OTBEICHHBIX II0J YCTPOWCTBO HAChIIEW M BBIEMOK,
CTPOUTEIIBHBIX IIJIOIIAI0K U TEPPUTOPHUM BPEMEHHBIX IIOCEIIKOB;

3arpsA3HCHUEC BO3yXa BI)I6p0C3,MI/I BpPCAHLIX BCHICCTB OT paGOTI)I CTPOUTCJIbHBIX MAIllWH,
MECXaHU3MOB, CTpOI/ITCJIBHOfI IBIJIBIO,

3arpsA3HCHUEC BOAJOCMOB X03$II>'ICTBGHHO-6BITOBBIMI/I, IMPOMU3BOACTBCHHBIMHU W JOXACBBIMU
CTOYHBIMH BOJAMU,

3arpsA3HCHUEC CTPOMUTCIBHBLIX INIOIIAA0K H TeppI/ITOpI/II\/JI BPCMCHHBIX IMOCCIKOB OBITOBLIMU H
CTPOUTCIBHBIMU OTXOAaMU;

BHUOpAIHs U IIIyM OT pabOThl CTPOUTETHHBIX MAIlIUH U MEXaHU3MOB.
22.11 TIpoekToM JOIDKHO IPeayCMaTpPHBATHCS:

OpeaABapUTEIIBHOC CHATHUE IMOYBCHHOT'O CJIOA HA YJaCTKaX COOPYXKCHHA 3€EMIITHOIO ITOJIOTHA U
Ha TCPPUTOPUAX, TPCAHAZSHAUCHHBIX IO CTPOUTCIIBHBIC IJIOAAKN 1 BPEMCHHBIC IMOCCIIKHU;

PEKYJIbTUBAIMA HApyIacMbIX IIOJIE3HBIX 3€MCJIIb pPE3CpBaMH, KapbCpaMH, OTBaJIaMH,
3€MJICBO3HBIMU JOpOoTraMu, BPEMEHHBIMU CTPOUTCIIBHBIMHU IIJIOHN[aAKaMU U IMTOCCIIKaAMH.

22.12 Hopmbl CHATHS TUIOJOPOJHOTO CJIOSI TIOYBBI PA3JIMYHOTO THUIA M MEXaHUYECKOTO
cocTaBa cojepkarcss B [OCT 17.5.3.06 (Tabsuma 22.1), a TpeOOBaHUSA K OXpaHE IJI0J0POJTHOTO
CJIOSI TIOYBKI TIPU MTPOU3BOICTBE 3E€MJISTHBIX paboT - B [OCT 17.4.3.02.

PexynbpTuBanuio HapyleHHbIX 3eMeIb MPOU3BOIAT B COOTBETCTBUU € [OCT 17.5.3.04.

Tabnuma 22.1 Hopma cHATHSI NJIOAOPOAHOIO CJIOSI MOYBBI IS OCHOBHBIX THIIOB H
MOJTHIIOB MOYB INIMHUCTOI0 U CYTJIMHUCTOr0 MEXaHUYECKOT0 COCTaBa

Twum v noaTun No4ys Jwnana3oH riryOuH CHATHSA, CM
JlepHOBO-TIOI30ITUCTBIE 20 nin Ha BCIO TIIyOUHY
MIaXOTHOTO CJI0S
BypozemHo-mionzonucteie 20 -
50
JepHoBO-KapOoOHATHBIE 20 -
40
JlepHOBO-TTICEBBIC 30 -
60
Bypeie necubie 20 -
80
CBerno-cepsle JIECHBIE 20 -
30



normacs://normacs.ru/3GV?dob=41306.000162&dol=41415.685266
normacs://normacs.ru/3GP?dob=41306.000162&dol=41415.685266
normacs://normacs.ru/3GU?dob=41306.000162&dol=41415.685266

CI 32-104-98 MNpoeKkTnpoBaHWe 3eMAAHOIO NONOTHA Kene3Hbix gopor konen 1520 mm 97

Tun u noxTHI MOYB JlnanazoH riyOHH CHSTHS, CM
Cepnic 1ecHbIC 20 -
50
TemHo-cepble JiecHbIE 40 -
70
YepHO3EMBI:
OITOJI307IEHHBIE U BBIIIECTOYECHHEIE 40 -
120
TUTTAYHBIC 50 -
120
OOBIKHOBEHHEIE 40 -
100
I0)KHBIE 40 -
70
JIyroBo-uepHO3eMHbIC 60 -
100
YepHO3EeMHO-TTYTOBBIE 50 -
90
JlyroBbie 30 -
100
TemHO-KaIITaHOBBIE 40 -
50
Kamranoeie 30 -
40
CBerii0-KarTaHoBbIe 30
JIyroBo-KaIllTaHOBBIE 40 -
70
JIyroBo-cepo3eMHbIe 40 -
60
JIyroBO-TaKbIPOBUIHBIE 30
CepozeMsl 20 -
40
Kpacuozemsr 40
Kenrozemsl 30
I'opro-nyroseie 30 -
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Twun u noaTUIN IOYB I[I/I&H&?;OH I‘J'IY6I/IH CHSTHA, CM

FOpHI)Ie JIYTOBO-CTCIIHBIC

AnmoBuanbHbIe (TTOIMEHHBIE)

80

20 -
70

40 -
120

Topdsubie 6omoTHBIE (TTOCIE OCYIICHUS) Ha Bcro MoniHocTs TOp(hsIHOTO

CJ10s1

NNPUJIOXEHHUE A

KIIACCUOUKAIINA CKAJIBHBIX I'PYHTOB I10 BBIBETPUBAEMOCTH BO

Taonuma A.l

BPEMEHMU [29]

Kareropus rpyHra no
BBIBETPUBAEMOCTH

IToTepu 06pa3moB B Macce MpH MOMEPEMEHHOM BO3ACHCTBUN
BBICYIITUBAHMUS - YBIQKHEHUS (MJIH 3aMOPaKUBAHUS - OTTAUBAHUS B
BOJIOHACKHIIIICHHOM COCTOSTHIH )

1. CnnaGOBBIBETPHBAIOIIHECS

2. BeiBeTpuBaronuecs

3. JIerkoBBIBETPHBAIOIIIHECS

Ilorepu o6pastoB B Macce mnpu 20 [UKIaX MOMEPEMEHHOrO
BBICYIIMBAaHUA - YBJIAXKHCHUA (I/IHI/I 3aMOpaXxuBaHUs - OTTaWMBAaHUA B
YBIaKHEHHOM COCTOSIHMH) TIPAKTUYECKN HE HaOII0IAI0TCs

ITotepu oOpa3ioB B mMacce npu 20 IUKIaX HCIBITAHUN HE MPEBBIIIAIOT
25 %, HO COCTaBIISIOT He MeHee 5 Y.

[IpogykTel  pa3pymieHHs TPEACTaBIEHBl  00JIOMOYHO-IIIEOEHUCTO-
JIPECBSIHBIMH (paKIUIMU

IToTepn 0Opa3IoB B Macce Mpy KOIMIeCTBE MUKIOB < 20 mocTUTaroT 25 -
100 %.

[IponykTel pa3pymieHUs TPEACTaBIeHB MPEUMYIIECTBEHHO IeCYaHo-
MTBUIEBATO-TIIUHUCTHIMU (PPaKIUIMHU

Mertoauka wcnbITaHUN

O6p3.3].IOB Ha HNONCEPEMCHHOC BbICYHIMBAHUEC - YBJIAJKHCHUC (I/IJ'II/I

3aMOPAXKUBAHUC - OTTANMBAHUC B YBJIIAJKHCHHOM COCTOSIHI/II/I) CBOOUTCA K U3JIO’KCHHOMY HUIKC.

O6pasubl rpyHToB Maccoit 100 - 300 r (B konuyecTBe 2 - 3) BBICYIIMBAIOTCS B TEPMOCTATE

mpu t = 105 °C, B3BEMIMBAIOTCS, 3aJTUBAIOTCS BOJOM, BBIACPKUBAIOTCS B Hel (7 - 8 4) u CHOBa
BBICYILIUBAIOTCS; 3aTEM MPOLIECC MOBTOPSETCHI.

ITocne TPEX - IATHU UKIIOB MCIIKUC q)paKI_II/II/I OTCCHUBAIOT (qepes CUTO C IO'MI/IJIJII/IMeTpOBBIMI/I

quﬁKaMH) 1 B3BEIIMBaIOT uX. B Macce HCCIICAYCMBIX 06pa3u0B BBIYUCIIAIOT MOTCPHO, KOTOpPAA

PaBHACTCA OTHOMICHHUIO MACChHI Y9aCTHUL, MPOHICANINX YEpPE€3 CUTO, K HepBOHaanBHOﬁ Macce

o6pa3u0B (B HpOI_IeHTaX). I[anee HCIIbITAHUA C OCTABHIMMCA HA CUTC I'PYHTOM IIOBTOPAKOTCA B

TOH K€ MOCIe0BaTEIbHOCTH.
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[ToTepu B Macce pekoMeHayercs pukcupoBats mocie 5; 10; 15; 20 uukinoB ucnbitanuii. [Ipu
KaKIOM HOCICAYIOMEM BbIYUCICHUN YYUTBIBACTCA CyMMapHasd ¢ NpCAMICCTBYIOIIUMU TIOTCPS B
Mmacce.

HcnpiTanus MOryr OBITh 3aBEpLICHBI IPH MEHBIIEM YHCJIE IMKIOB, €CIH TOTepU
UCHBITYEMbIX 00pa3lloB TIpyHTa IO Macce TMpeBbIcAT 25 %, 4YTO CBHUJETEIBCTBYET O
MIPUHAIEKHOCTH IPYHTOB K KaTErOpUU JIEKOBBIBETPUBAIOIINXCS.

OO0pa3ipl HEKOTOPBIX PA3HOBUIHOCTEH TAaKWX TPYHTOB IOJHOCTBIO Pa3pyIIAIOTCS MOCIHE
HECKOJIBKUX IIUKJIOB UCTIHITAHUH.

Jlia HarnsgHoCTH 11e51eco00pa3sHo OQOpMIIATh pe3yiabTaThl MCHBITAHUN B BHUJE TpadUKOB
3aBUCHUMOCTH MPOIIEHTa NOTEPh 00Pa3I0B B Macce OT YKCia [IUKIOB UCIIBITAHUM.

B HekoTopbIxX ciaydasix (0COOEHHO Ui pallOHOB C CYpOBBIMM KJIMMAaTHYECKUMH YCIIOBUSIMU)
LUUKINYECKHE UCIBITaHUS CIEAyeT MPOBOJUTh Ha COBMECTHOE BO3JIEHCTBUE 3aMOpaXUBaHUS -
OTTaWBaHHA M BBICYIIMBaHMS - yBiIaxHeHUs. KonuuecTBeHHas OIEHKA WHTEHCUBHOCTHU
BBIBETPHUBAHMSI aHAJIOTUYHA U3JI0KEHHOW BBIIIIE.

Haubonee XapaKTCpHBIMU CKaJIbHBIMH T'pYHTaMH, IOABCPKCHHBIMU BBIBETPUBACMOCTHU BO
BPEMCHHU, SABJIAIOTCA MEPIeiiv, aprujinThl, aJICBPOJIUTHI, MEJI, HCKOTOPBLIC BU/IbI CJIAHIICB U JIP.

Meprenb - T'PYHT, COCTO?IIIH/II\/'I N3 CMCCH TJIMHbI C U3BECTHAKOM WJIN HJOJIOMHTOM, IJTOTHBINA
TOHKOCJIOUCTBIH, CBETJIOTO IBeTa. 110 coJepikaHWio pa3IMYHBIX KOMIIOHCHTOB BBIICISIOTCS:
Mepresb TUICOBBIN, TIMHHUCTHIN (¢ conepxanueMm riuHbl 10 70 - 80 %), momomMuToBBIN (C
BBICOKHM COJICp’)KaHMEM MarHe3WH), U3BECTKOBBIM (C MpeoOsaaHreM HW3BECTH HaJ TJIUHOW) U
Jpyrue pa3sHOBUIHOCTH.

Hexkotopeie pa3sHOBHUIAHOCTH Mepreiield 00JagaloT CIOCOOHOCThIO K HaOYXaHHIO W
WHTCHCUBHOMY Pa3MOKAHHIO.

erMHI/ICTHe MCPreji OTIIMYarOTCA YCTOﬁqHBOCTblo K BBIBCTPHUBAHHIO.

APrujyIMT - CUJIBHO TMEPEYIUIOTHEHHAs IJIMHA C TOHKOCIOUCTOM, HWHOTJAa HEsICHO
BBIpa)KEHHOI TekcTypoil. CoaepKUT nMpenuMylnecTBeHHO (B konauuectse Oosiee 50 %) riauHucThIe
gacTuiel (< 0,005 mm). MHTEHCHBHO pa3pylIaroTcs NpH MpeoOIaJaHuy TIIMHUCTOTO IIEMEHTA.
Pa3HoBHIIHOCTM € KPEMHHMCTHIM U HU3BECTKOBBIM IIEMEHTOM 0Oojiee  yCTOMYMBHI K
BBIBETPHBAEMOCTH.

B ecrecTBeHHBIX YCIOBUAX APrUJUIMTBI BO MHOTIUX ClIydadX HEPCCIanBarOTCA MCEPIreiIsIMHU,
INCCYaHUKaMH U aJICBPOJIUTAMMU.

AJIEBPOJIMT - CHJIBHO TEpPEYIJIOTHEHHbIE MbUIeBaThle TPYHTHL.. KoIMdecTBO MBIIEBATHIX
(ameBputoBbIxX) actull (0,05 - 0,005 mm) npesbimmaet 50 %.

OHU UHTEHCUBHO pa3pymaroTcda 1npu HpeO6J'Ia,Z[aHI/II/I TIIMHUCTOTIO LIECMCHTA. HpI/I HaJINn4nuun
KPEMHHUCTOI'O U U3BECTKOBOT'O IECMCHTA aJICBPOJIMTHI Ooiee yCTOﬁ‘-IPIBBI K BBIBETPHUBACMOCTHU.

B ecTtecTBEHHOM CIIOKEHUU AJICBPOJIMTBI YaCTO NEPCCIIanBaArOTCA € MCPIeJIsIMU, IICCHaHNKAMHA
" aprujiyinTaMu.
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Meu - 6enblii TOHKO3EPHUCTHIN W3BECTHSIK OMOTCHHOTO U OMOXUMHUYECKOTO MPOUCXOKICHUS.
Cocrout u3 Menkux Mopckux pakoBuH. [Topuctocts gocturaer 50 %.

Pazmsruaercs u pa3sMOKacT B BOAC. HMHTeHcuBHO BBIBCTPHUBACTCA.
CJ'laHIIbI - OTJIMYAOTCA OPUCHTUPOBAHHBIM PACIIOJIOXKCHUCM ClIararomux X MUHEPAJIOB.

CnaHupl 0CaZOYHOIO MPOUCXOKIEHHUSI UMEIOT TOHKOCIOMUCTYIO TEKCTYypy 0€3 H3MEHEHHS
CBOEro COCTaBa (IMIMHUCTBIE, KPEMHUCTHIE CIIAHIIBI).

Kpucrannuueckue ciaHipl BO3HUKAIOT B pe3ylbTaTe IpolieccoB Meramopdusma u
XapaKTEPU3YIOTCS PE3KUM M3MEHEHUEM HCXOTHOTO BEIIECTBA.

TanbKkoBbIE, XJIOPUTOBBbIE, TJIUHUCTBIC, CIIOJSHBIE M CIIOAMCTBIE CJAHIBl CIIOCOOHBI
MHTEHCUBHO pa3pylIaTbcs MO BO3/IeHCTBUEM aTMOC(hepHbIX (pakTopoB. B BhieMKax oHU mydar.

NNPUJIOXEHHUE b

XAPAKTEPUCTUKA I'PYHTOB 3ACOJIEHHBIX, HABYXAIOIIUX,
MNPOCAJOYHBIX, IYYUHUCTBIX

3acoJieHHbIE TPYHTBI - TPYHTHI, cojieprKaniie B kKoaudectBe 6oiee 0,3 % macchl abCOTOTHO
CYXOT0 TPYHTAa JIETKOPAaCTBOPUMBIE COJIM (XJIOPUCTBIA HATPUI, XJIOPUCTHIN KaJdbIMi, XJIOPUCTHII
MarHuii, CepHOKUCIBII MarHui, YrieKuciabld HATPUil W BYYIJIEKHCIIBIM HATpUil), a Takke - B
OOJBIIMX KOJIMYECTBAX TPYAHOPACTBOPUMBIA CEPHOKMCIBIA KalbLUUH (THUIC) U MPaKTUYECKU
HEpPACTBOPUMBIN YIJIIEKUCIBIN KalblUi. 3aCOJIECHHBIE TPYHTHI MPH YBIA)KHEHUU PE3KO CHUKAIOT
IIPOYHOCTB Ha C)KaTHeE.

3acoJieHHBIE TPYHTHI CIIEAYET Pa3IeisTh 110 CTCIIEHH 3aCOJICHUS ¢ YIETOM €ro Ka4eCTBEHHOTO
xapakTepa (Tabsmma 5.1).

Tabnuma b.1
Cpennee cyMMapHOE COJIEpKaHUE JIETKOPACTBOPUMBIX COJIEH,
% Maccel Cyxoro rpyHra
CynnbhaTHOe, XJIOPHIHO-
XnopuaHoe u cyabhaTHo- Y ’
cynp(haTHOE U COIOBOE
I'pynTHI XJIOPUIHOE 3aCOJICHHE
3aCOJIEHHUE
palioHbI € paiioHbl ¢
OCTaJIbHBIE OCTaJIbHbIE
3aCyIUTUBBIM . 3aCyIUTUBBIM .
paiioHbl paitoHbl
KJIUMAaTOM KJIUMAaTOM
Cnabo3acoiieHHbIE 05-2 0,3-1 05-1 0,3-0,5
CpenneszacoiieHHbIE 2-5 1-5 1-3 05-2
CHIbHO3aCOJIEHHBIE 5-10 5-8 3-8 2-5
M30BITOYHO 3aCOJIEHHBIE > 10 >8 >8 >5
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K cnaGo3acoieHHBIM TpyHTaM HEOOXOJMMO TaKKe€ OTHOCHUTh TPYHTHI CO CPEIHUM
CyMMapHBIM COJIEpP>KaHUEM JIETKOPACTBOPUMBIX cosieil meHee 0,5 % B pailoHax ¢ 3aCylUIUBBIM
knmumatoMm U Menee 0,3 % B ocTanbHBIX pallOHAX, €CIM ITH TPYHTHI conepxkar Oonee 0,25 %
Na,SO,4 + MgSO4 mw 6oiee 0,5 % NaHCO3 + Na,CO:s.

KadecTtBeHHBIN XapakTep 3acOJEHUS MOXKHO YCTAHOBUTH IO COOTHOIIEHHUIO COJIEP KaHHS
noHoB Cl' m SO4" B BOJIHOW BBITSKKE, BEIPAKEHHOTO B MUJUIMAKBHBaIeHTaX Ha 100 r cyxoro
rpyHra (tadauna b.2).

Tab6numa b.2

HaumMenoBanue 3aconeHus OrtHotieHue
XmopugHoe Bomnee 2,5
Cyinb(haTHO-XJIOpUIAHOE 25-15
XopuHo-cyib(haTHOS 1,5-1,0
CynbdaTtaoe Mesnee 1,0

3acoJieHre Ha3bIBACTCS COJIOBBIM TipH cojaepkanuu B rpyHTe moHOB CO3" m HCO'; Gosee

OJTHOM TpeTH cymMmMapHOTo cojaepxkanus noHoB Cl' u SO4".

CrerneHb M Ka4eCTBEHHBINM XapaKTep 3aCOJEHUS OMNPECISIIOT B TMEPHUOJ HaWOOJBIIETO
HAaKOTUICHHsI COJICH B BEPXHUX CJIOSX TPYHTOB.

Halyxariue rpyHTbI - MOPCKHE W 03€pPHBIC TJIMHUCTHIC OTJIOKECHHS MMAJICOTeHA, HEOTeHA U
YETBEPTUYHOM  CHCTEMBI, MaHKOINCKHE, CapMaTCKUE, MAOTHYECKHE, KUMMEpPHUICKHE,
amnmIepoHCKHe, OaKMHCKUE, apaIbCKUE U XBAIBIHCKHE TIOPOJIBI M UX DTFOBHUM, IETFOBUMA.

XapakTepHO! OCOOEHHOCTHIO 3TUX I'PYHTOB SIBJISICTCSI U3MEHEHHE MX COCTOSIHUS U CBOMCTB
101 BO3JICHCTBUEM MPUPOTHBIX (PAKTOPOB MPHU HAPYIIIEHUHN €CTECTBEHHBIX YCIOBHM 3aJIeTaHMUs.

HaOyxaromue rpyHTBI IPH 3aMavyuBaHUH BOJOHW HMIIM JPYTOW KUJAKOCTHIO YBEIMYHBAIOTCS B
o0beMe, TP STOM OTHOCHTEIIbHOE HaOyXaHHWE B YCIOBHSIX CBOOOJHOTO HaOyxaHus (0e3

Harpyskm) &sy > 0,04 - FOCT 25100.

HaOyxaromue TrpyHTBI XapaKTEpPHU3YIOTCS  CICIYIONUMH  IOKa3aTelsiMU:  CBOOOJHOE
HaOyXaHUe - €, HaOyXaHHe IMOJ HArpy3KOM Eswp, YCAIKa IPU BBICBIXAHUH - Esh, BIAXKHOCTb
HaOyxanus - Wsy, BIakHOCTb npeaena ycaaku - Wip.

IToka3aTenu Ha6YXaHI/I${ " yCaKU I'pyHTa ONPEACIAOTCA 110 OTHOCHUTEIIbHOM ,Z[e(l)OpMaHI/II/IZ

Ha6yxaHI/Ie - B YCJIOBUAX UCKIIFOUCHUS BO3MOKHOCTU OOKOBOTO pacInpeHud Npyu HACBIIICHU N
I'pyHTa BOJIOM HUJINM XUMHYECKUM pacTBOpPOM;

yCaJKy - B YCIOBHUSX CBOOOTHON TPEXOCHOH JleopMalivy MpHU BBICBIXaHUU TPYHTA

o (B.1)
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V.o (B.2)

rie ho 1 hgy - BeicOoTa 00pasiia 10 U nocjie yBIaKHEHMS,
Vo 1 Vg - HaYaJIBHBIN U KOHEYHBIM 00bEeMBbI 00pasiia.

Metoap! 1a00OPaTOPHOTO OTIPE/ICICHHUS XapaKTePUCTUK HAOyXaHHsI U YCAIKU TIPECTABICHbI B
FOCT 24143.

[lo FOCT 25100 HaOyxarouige IPYHTbl B 3aBUCUMOCTH OT BEJIMYMHBI OTHOCHTEIIBHOTO
HaOyxaHus 0e3 Harpy3Ky IOJpa3AesioTCs Ha:

cmabonabyxaromtue, ecinu 0,04 < gy < 0,08;
cpennenabyxaromue, eciu 0,08 < ggy < 0,12;
CWIIBHOHAOYXaroIue, eciiu €y > 0,12.

B nauGonbielt creneHH BeIMYHWHY BO3MOKHOM JeQOpMaTUBHOCTH HAOyXaroIIMX TPYHTOB
oTpakaeT 0000IICHHBIN MMOKa3aTeIh HAOYXaHUSI - YCATKU Eswh

V-1, e tE,
by ) r:__.-_. 1 _ E__}_ -

(B.3)

O06o3HaueHus IPEKHUE.

[ToBepXHOCTHBIE CJIOM 3E€MJITHOTO IIOJOTHA (HAa OTKOCax, TOJ OCHOBHOM TIJIOMIAIKOM)
HaxoJATCS B 30HE CE30HHBIX M3MEHEHUN BIUSHUS BHEITHUX (PAKTOPOB U PabOTAIOT B YCIOBHUAX
MEPEMEHHOTO TEMIIEPATypPHO-BIAXXHOCTHOTO peknMa. [103TOMy Mpu yCTaHOBJICHUU PaCUYETHBIX
rmapaMeTpoB TpPYHTOB CJIEAYeT YYHMTHIBaTh HaWOOJIBINYH0 WX J1e()OpPMAaTUBHOCTh U
OPHEHTHPOBATHCS HA MMOKA3aTeNb YCAAKU HAOYXaHUS - Egyh.

| - 30HA TOCTOSTHHOI'O 3HAYECHUS TNIOTHOCTH U BIAKHOCTH TPYHTOB IIOCJIC CTa6HHI/I3aLII/II/I npoueccoB

Ha6yxaHH$[ B UBMCHUBIIUXCA ITPU CTPOUTCIILCTBC YCIOBHUAX, II - 30Ha C€30HHOI0 M3MEHEHMS INIOTHOCTH
" BJIA’)KHOCTU I'PYHTOB; hB - I‘J'Iy6I/IHa 30HBI BLIBCTPHUBAHU A
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Pucynok b.1 - Cxema 00pa30BaHusi 30HbI CE30HHOTO BBIBETPUBAHHUS [TOCIIE COOPYKEHUS
3eMJISTHOTO TI0JI0THA

I'pyHTHI cunTaroTcs ciraboHabyxarwmuMu, eciii ewh < 0,10; cpennenadbyxaromumu, eciu 0,10
< gonh < 0,20; cunpHOHAOYXAOIIUMH, €CIH Eswh = 0,20.

JUIs TIMHHUCTBIX TPYHTOB C BIIAXHOCTRIO mpemena Ttekydectm 0,35 < W, < 0,65,
ynosierBopstomux tpebosanmto 0,03 < (W, - 0,4W,) < 0,09; npu opreHTHPOBOYHBIX pacyeTax
MOTYT OBITH HCIIOJIb30BaHbI AMIUPUYECKHE 3aBUCHMOCTH JUIsi TIPOTHO3UPOBAHUS COCTOSHHS U
cBOMCTB HaOyxarommx rpyHTOB [38; 39; 47]. Ilokaszarens ycaaku - HaOyxaHUs:

B =105 045 JaBnenue HaOyxaHus Pgy:

Pow = 6equn" WL = 6 MITa (60 kre/cm?). (.4)

IIpocagouHbie TPYHTBI - TPYHTBHI, KOTOpbIE NOJ JACWCTBMEM BHEIIHEH HArpy3Kd WIH
cOOCTBEHHOM Macchl MpU 3aMavyUBaHUU BOJIOM WM JPYroM KHUAKOCTBIO JAIOT MPOCAAKYy U MpPH
3TOM 3HAYEHUE OTHOCHTEIHHON MPOCaTOYHOCTH € > 0,01 - mo FOCT 25100.

OTHOCHUTENbHAS IpoCcago4vYHOCTh - OTHOHICHHUE YMCHBIICHHUSA BBICOTBHI 06pa311a T'pyHTa B
pe3ynbTaTe €ro 3aMayuMBaHHUs BOJOW WM JPYrOM JKUJAKOCTBIO IIPU  OMNpPEACIEHHOM
BCPTUKAJIBHOM JOAaBJICHHWHN K BBICOTEC 06pa3ua HpI/IpOJIHOI\/'I BJIQXXHOCTHU IIpU JABJICHHUH, PABHOM
MIPUPOJIHOMY Ha riyonHe otbopa obpasua. Onpenensiercs mo FOCT 23161.

[Ipn mpenBapuTeNbHON OIEHKE K MPOCAJOYHBIM TPYHTaM OOBIYHO OTHOCSITCSI JIECCOBBHIE
TPYHTBl CO CTENEeHbI0 BIAXHOCTH Sy < 0,8, I KOTOPBHIX BelWYMHA TMoOKazarens |,
omnpenensieMoro mo ¢opmysie B.5, MEHbIIIE 3HaUYE€HUH, yKa3aHHBIX B TabauIe b.3.

Ta6numa b.3
Hueo nacTItHOCTH 0,01<1,<0,10 0,10<1,<0,14 014<1,<0,22
rpyHra, |,
IToxasarenb 0,1 0,17 0,24
lss = (eL - e)/(1 +e), (B.5)

rac e - KOS(b(bI/II_[I/IeHT MOPHUCTOCTHU I'PYHTA IIPUPOAHOI'O CIIOKCHUS U BIIAKHOCTH,

L - KO3 PHUIMEHT TOPUCTOCTH, COOTBETCTBYIOIIHNI BIAXXHOCTH Ha TpaHulle Tekydectu W u
oTmpeensieMblil o Gpopmyre

eL= WLps/pm, (56)
TJIe Ps - TNIOTHOCTh YaCTHII TPYHTA, r/em’;
Po - IIOTHOCTD BOJIBI, IPHHIMAaeMast paBHOM 1 r/cm”.

ITyuynHuCTBIE TPYHTBI - TPYHTHI, KOTOpBIE IPU 3aMEP3aHUU MOTYT YBEJIMUMBATHCS B 00BbEME.
K rpynram, noasepeHHbIM MOPO3HOMY ITyYEHHUIO, OTHOCSITCS:

TJIMHUCTBIC - CYIICCHU, CYTJIMHKU, I'JIMHBI;
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JICTKOBBIBCTPUBAIOIIUECCA - CJIAHIbI, aJICBPOJIMTBI, aprujlsIuTbl, MCPrejii B 30HC AKTUBHOI'O
BbBIBCTPHUBAHUSA,

KPYHHOO6JIOMO‘IHBIC - 'PYHTEI C INTMHUCTBIM 3aIllOJIHHUTCIICM, IbIJICBATHIC IICCKU.

3HaueHUuEe MOPO3HOTO IyYEHUsI TPYHTOB 3aBUCUT OT UX €CTECTBEHHOW BJIAKHOCTU M YCIOBUI
BO3MOJKHOTO YBEIMYCHHS BJIOKHOCTH CIIOS B TIpOIlECCE €ro mpomep3aHus (0T TIIyOMHEI
pacIioNOKeHUsT YpOBHS TPYHTOBBIX BOJ). B HamOosblnell CTeneHW IMOJBEPKEHBI ITy9ECHHUIO
IIbUIEBATHIE TPYHTBHI.

OpHUEHTHPOBOYHbIE 3HAUYEHUS OTHOCUTEIBHOTO IyYEHHUS TPYHTOB B 3aBHCHUMOCTH OT HX
€CTECTBEHHON BJIAXKHOCTH U PA3HOCTH BEJIUYMH E€CTECTBEHHOM BIIAKHOCTH M BIIAXKHOCTU Ha
IpaHuLe pacKaTbIBaHUS (IJIACTUYHOCTH) IPUBENIEHBI B TabnuLe b.4.

Tab6nuna b.4
WHTEHCUBHOCTD TIYYEHHUS TIIMHUCTBIX TPYHTOB, f
W - W,, nonu
BraxxaoCcTh TpyHTa B citoe ipoMep3anusi, W, 10 euHUTIBT
SIMHUIIBI
16 18 20 22 24 26 28 30 32 34 36
0,01 0,015 | 0,018 | 0,021 | 0,025 | 0,028 | 0,031 | 0,034 | 0,037 | 0,041 | 0,044 (0,047
0,02 0,022 | 0,025 | 0,029 | 0,032 | 0,035 | 0,038 | 0,041 | 0,045 | 0,048 | 0,051 | 0,054
0,03 0,034 | 0,037 | 0,040 | 0,044 | 0,047 | 0,050 | 0,053 | 0,056 | 0,060 | 0,063 | 0,066
0,04 0,050 | 0,054 | 0,057 | 0,060 | 0,063 | 0,066 | 0,070 | 0,073 | 0,076 | 0,079 [ 0,082
0,05 - 0,075 | 0,078 | 0,081 | 0,084 | 0,088 | 0,091 | 0,094 | 0,097 | 0,100 | 0,103
0,06 - 0,097 | 0,100 | 0,104 | 0,107 | 0,110 | 0,213 | 0,116 | 0,120 | 0,123 | 0,126
0,07 - - 0,130 | 0,133 | 0,136 | 0,139 | 0,143 | 0,146 | 0,149 | 0,152 | 0,155
0,08 - - 0,164 | 0,167 | 0,170 | 0,273 | 0,176 | 0,180 | 0,183 | 0,186 | 0,189
0,09 - - - 0,205 | 0,208 | 0,212 | 0,215 | 0,218 | 0,221 | 0,224 | 0,227
0,10 - - - 0,248 | 0,251 | 0,254 | 0,258 | 0,261 | 0,264 | 0,267 | 0,270
IIpumeuanun
1 BenmnuwHBI WHTEHCHBHOCTH ITyY€HUS, NPHUBEICHHBIE B TaOmuie b.4, ompeneneHsl pacdeToM IS
IPYHTa C IUIOTHOCTBIO CKeneTa pg = 1,6 r/cm’. MHTEHCHBHOCTD MydeHHs TPYHTOB C APYTHM 3HAUCHHEM Pq
ﬁ=fpd_
MOXKHO OIpenenaTs 1mo Qopmyie L6 rae fi, p'y - COOTBETCTBEHHO MHTEHCHBHOCTH ITyYCHHUS H
IJIOTHOCTH CKeJeTa UCCIEyeMOro CIIOosl TPyHTA.
2 W - ecrecTBeHHAsI BIIAXKHOCTh TPYHTA, YCTAHOBIICHHAS 10 JAHHBIM 3aMEPOB B MIPUPOIHBIX YCIOBHSIX.
3 W, - BIa)KHOCTb JaHHOTO CJIOSl TPYHTA Ha IPAHUIIE PACKATBHIBAHUS.
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NNPUJIO)KEHUE B

METOJAUKA ONPEJAEJEHUSA TOJINWHBI 3BAIUTHOI'O CJIOA 11O YCJIOBHUIO
OI'PAHUYEHMSA BEJIMYUHBI MOPO3HOI'O MYYEHUSA EI'O OCHOBAHUMSA 1
OBECHEYEHHMSA HEOBXOJIUMOM MPOYHOCTH MOJACTUJIAIOIIETO CJIOA

OmnpeneneHne HEOOXOJMMON TOJIIMHBI 3alIUTHOTO CJIOS MOYET OBITh BBIIOJHEHO TI0
METO/IMKE, IPEJCTABIEHHON B MeToaAuuecKux pekoMeHaauusx [9]; mpu OTCYTCTBUH JETAIbHBIX
HCXOJIHBIX JaHHBIX PEKOMEHIYETCS HCIIOJIb30BaTh METOJUKY, NPUBEACHHYIO B TeXHHYECKHX
ykazanusax [10]. Ilpu 3TOM B HacToslleM NPUIOKEHUM NPUBEACHbI I'padUKH, 3HAYUTEIBHO
YIPOIIAIOIIKE BBIITOIHEHUE PACYETOB.

B neiictByromux HopMmaTtuBax BCH 61-89 u pekoMeHmanusx [9 - 11] TOJMIIUHY MOAYIIKH U3
JIPEHUPYIOMIUX TPYHTOB (T.C. TOJIIMHY 3aIlUTHOTO CJOS N;) peKOMeHayeTcsi OmpeaessiTh IO
bopmyre

h3 = ZmaX - h6 - hz[om (Bl)

i€ Zmax - MakcuUMaibHas TJIyOMHA CE30HHOTO IpOMEp3aHUsl 3E€MJISTHOIO I0JIOTHA W3
JIPEHUPYIOUIUX TPYHTOB OT Bepxa OalulaCTHOM TNPU3MBI; OMNpeAeNseTcss MO0 CpelHEMY
MHOTOJIETHEMY 3HAa4€HHMIO CYMMBI Tpagyco-cyTok (€2, °C-cyT) OTpHLATelIbHBIX TEMIEpaTyp
Hapy)KHOTO BO3ayXa (CHuMM 2.01.01-82);

he - TonmMHA GamTacTHOTO CI0s (OT Bepxa 0alIacTHON MPHU3MBI);

Rion - JOMyCTHMAas TOJIIHMHA MPOMEP3AIOICTO TIMHUCTOrO TPyHTa IMOJ MOIYIIKOW H3
JTPEHUPYIOUTUX TPYHTOB.

B Texunueckunx ykazaHusx [10] mpuBeaeHBI MOMPABOYHBIC KOIPDUIIUCHTHI I OTIPEACIICHHS
pacueTHOi riIyOUHBI IpoMep3aHus

H; =gmm-Z__ . (B.2)

rae J - kodhUIMEHT, YIYUTHIBAIOIIWA BUJl JPEHHUpYIOIEro rpyHta ( = 1 mis mecyaHo-
rpaBuiinoit cmecu u 0,90 - 11 ac6eCTOBBIX OTXO/IOB);

N - K03 PHUIKMEHT, YIUTHIBAIOIINN BU KOHCTPYKIIHMH 36MJITHOTO MOJI0THA (N = 1 JJIs HYJIEBBIX
MmecT, 0,95 - st BeieMok rimy6uH 6osee 1 m, 1,05 - ans Hackinel BeicoToi Oonee 1 m);

m - KOS(b(l)I/II_[I/IeHT, y‘II/ITBIBaIOH_II/Iﬁ YBCJIIMYCHUC FJIY6I/IHI>I MMpoOMEP3aHnA 3CMJIIHOI'O IIOJIOTHA
10 CPAaBHCHUIO C MHOT'OJICTHUMU U CPCAHUMHU OAHHBIMHU, OIIPCACIIACTCA 110 Q)opMyne

Q- (B.3)

rae Q1o - MakCUMalbHas B JAECATHIIETHEM MEpUOJE CyMMa I'paJyCco-CYTOK OTPHULIATEIbHBIX
TEMIIEPATYP HApYKHOTO BO31yXa 3a rof, {219, °C cyT.

Benuuuna hy,, onpenensercs no popmyiie
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A

T _ “‘mom

= (B.4)

Trac Az[or[ - aonyCcruMasd BCJIMYMHA ITYYCHUA, IMPUHUMACTCA B 3dBUCHMMOCTHU OT KAaTCrOpUH
A0por u HepCHCKTI/IBHOfI CKOPOCTH ABWIKCHUSA ITOC3OOB.

Kareropus vV I 11
D1(0]510) W RRRURURRRURRORPRP

Ason, 35 25 20
MMttt e

C - k03¢ pULMEHT, XapaKTepU3yIOLUIUil yCIoBUs pomep3anus u nydenus, C = 1 g ycaoBuit
CE30HHOI0 MpOMep3aHusl U He-ciauBaromeiics Mep3notel, C = 1,4 - myist ycinoBuid ciuBaromencs
MEp3JIOTHI;

f - pacyeTHass MHTEHCUBHOCTbD ITy4Y€HHUsI, 3aBUCHT OT BHJIA U COCTOSIHUS IPyHTa (B HAUOOJIbIICH
CTETEeHU OT €ro BJIAXKHOCTH).

VYcTaHOBIIEHNE TONIIMHBI 3AIIATHOTO CJIOSl, IPU KOTOPOM 3HAYEHHWE MOPO3HOIO ITy4EHUs
3€MJISIHOTO ITOJIOTHA HE TMPEBBICUT JAONMYCTHMBIX 3HAYEHUH, JOJDKHO IPOBOJIUTHCA METOJIOM
mogoopa - TMyTeM TOCIENOBATENbHBIX NpHOMMKeHUuH. JlIsi ympomieHuss STUX pPacueToB
COCTaBJICHBI BCIIOMOTaTelbHbIC Tpaduku (pUCYHKH B.1, B.2).

Jlnst mocTpoeHusi TEpBUYHBIX TpadukoB (PUCYHOK B.1), XapaKTepU3YyOIIHUX TIyOUHY
MpoOMep3aHusl JBYXCIOWHON cCpelbl B 3aBUCHUMOCTH OT TOJIIKMHBI TIOBEPXHOCTHOTO CIIOS
JIPEHUPYIOUIUX TPYHTOB TpPU Pa3IMUHBIX KIMMATHUYECKHUX YCJIOBMSX, HCIOJIb30BaHa
HOMOTpaMMa, B3sTas u3 TeXHHIeCKHuX yKasaHui [10], pucyHOK B.3.

a) Hoos 7
:: ]s 20 ::‘ l
= 10
2.5 = /f: s 25 =20
2,0 i f=2 2.0 - 2
—— V'/ .f_
1.5 4] g 1.5 71— f=2
o
1,0 ,,,./ 1.0 é
0,5 / 0.5
0051015202530 Hym 0 0510152025 Hgm
8) r) A)
H""
M Heop
2.0 1 f=20 M H
fes W
1,54 [~ I= 7S =10 i
5 ..-—_4, ~ 1,5 "/f“ 5 1.5 V(=20
Lf= — | L7=10
1.0 — 1.0 1.0 o rf=5
// i _— =2 __'___WA
L J./ e
0,5 Tummey 05 // 0,5 =l r=2
[ - - "‘/ -
0 05 10 15 20 H,m 6 05 10 15 20 H, ™ 0 05 10 15 20H,,.m

@ - TIPY MHOTOJIETHEN Cpe/iHEel cCyMMe rpayco-CyTOK OTPHIIATENBHBIX TEMIIEPaTyp HAPYKHOTO BO3yXa
Q, °C-cyt - 2600; 6 - To %€ Q - 2200; 6 - To xe Q - 1800; & - To xe Q - 1400; 0 - To xe Q2 - 1000
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H,, - TmyOuHa mpoMep3aHus IBYXCIOWHOM cpenpl, M. Hy, = Hy, - 2/f

Pucynok B.1 - I'paduku u1st onipeienieHust TOJIIMHEI CIIOS IPSHUPYIOIIETO TPYHTA,

107

00eCTeYnBaroIIero HeMPeBHIICHUE TOMYCTUMOM BEIUYHHBI ITydeHust 20 MM, TIPH pa3IndHON

MHTCHCUBHOCTH IydeHus f, %, U1 pa3nnyHbIX KIMMaTHYECKUX YCIOBHI
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a - TIpu JoImycTUMON BennunHe mydeHus A = 20 MM; 6 - TO e, pu A = 25 MM; 6 - TO Xe, Tpu A = 35 Mm;

H,, - TONIUHA CII0s1 JPEHNUPYIOLIEro IpyHTa, M; f - HHTeHCHBHOCTH Iydenus, %; () - cpenHss
MHOTOJIETHSISI CYMMa OTPUIIATENFHBIX TEMITEPATyp HAPYK HOT'O BO3AYyXa, TPaIyCcO-CYTKH

Pucynoxk B.2 - TonuHa ApeHUPYIOIIETO CI0sl, 00ecreurBaroiiasi HePEBbIIEHUE T0YCTUMOM

BCJIMYUHBI ITYUYCHUS, B 3aBUCUMOCTU OT UHTCHCUBHOCTH ITYUCHUS, AT PA3JIMIHBIX

KIMMAaTH4YCCKHX YCJIOBI/Iﬁ
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1000 1400 1800 2200 2600 0, °C-cyT
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2,0

2.5

3.0

3,5

Z.. M

e

Z,p, - TiTyOuHa poMep3anust; ) - CpeiHss MHOTOJIETHSs CyMMa I'payco-CyTOK OTPUIIATENbHBIX
TeMIIepaTyp HapyXKHOr0 BO3ayXa; N - ToNMIMHA CI0si IPEeHUPYOIEro rpyHTa (IlecyaHo-rpaBUiHOrO0)

Pucynok B.3 - Homorpamma Jutst onipeiesIeHus TIIyOHMHBI IPOMEp3aHHst B 3aBHCUMOCTH OT
KJINMAaTUYECKUX YCIOBUH IPH Pa3INYHON TOJIIHMHE IPEHUPYIOIIEro IPyHTa

Ha wuroroBom rpaduke (pucyHok B.2) mpeacTaBiI€Hbl 3HAYEHUS] CYMMAapHOM TOJILMHBI CIIOS
ApeHupyomux (necyaHo-rpaBuitieix) rpyatoB (H = h, + hg), obecneunBatoriero
HETPEBBIIICHUE 3aJaHHON BEJIMYHUHBI IyYSHHS IOICTHIIAIONINX TIIMHUCTHIX TPyHTOB (20 - 25 -
35 MM) OpH M3BECTHBIX KIMMAaTHYECKHMX M TPYHTOBBIX YCIOBHUSX, BBIpAXKAeMbIX dYepes

CYMMapHO€ KOJIMYECTBO I'Payco-CyTOK OTpUIIATENIbHBIX TeMIeparyp (2 U uepe3 HHTEHCUBHOCTD
MyYEHUsI TIIMHUCTBIX TPYHTOB f.

TpebOyemast TOJIMHA 3AMUTHOTO CJIOS M3 MECYaHO-TPABUIHBIX IPYHTOB N, ompenensercs mo
bopmyre

h, = nmH,, - hs. (B.5)

3nauenus (Q onpenenstoTcs mo CHuM 2.01.01-82.

3HaueHUs] UHTEHCUBHOCTH IYY€HUSI MOTYT ObITh YCTAaHOBJIEHBI IO IpujaraeMoii tabmuue B.1
C Y4ETOM MPOTHO3UPYEMOTO PEKKMMA MOBEPXHOCTHBIX U TPYHTOBBIX BOJ, YCTAaHABIMBAIOIIETOCS
B pe3yibTare pa3pabOTKU 3eMJISTHOTO TIOJIOTHA U OCYIIECTBJICHMS 3allPOCKTHPOBAHHBIX
MPOTUBOACPOPMAIIIOHHBIX YCTPOUCTB.

B Ta6J'II/II_[e B.2 OpUBCACHBI PE3YIbTATBI PACUCTOB, BBIIIOJIHCHHLBIX C HCIOJb30BAHUCM
IIPUBCACHHBIX Fpa(i)I/IKOB IO ABYM ITYHKTaM IIPpH PA3JIMIHBIX YCIIOBUAX JIS HAaChITIEH M BHIEMOK.

OKoHUaTEeNbHO pelieHue o TpeOyeMOW TOIIMHE 3aIUTHOIO CJOS A KaXA0ro o0bekra
IPUHUMAETCA M0 OOoJbIIEMYy M3 JBYX 3HAYCHMH, IMOJYYEHHBIX W3 YCJIOBUS HENPEBBILICHUS
JOIIYCTUMOM BEJIIMYMHBI MOPO3HOIO IIy4€HHs MOACTHIAIIIUX TPYHTOB U IO YCIOBHIO HX
IPOYHOCTH, HO HE MEHEee MPEAYCMOTPEHHBIX CHuM 32-01-95.

Pacyer TOIIMHBI 3aIHUTHOTO CJIOSI 11O YcCi10BUIO obecnevyeHUsT HEOOXOAMMOM MPOYHOCTH
MNOACTHJIAKIIETO CJI0HA

[IpunsTas B HacTosIIee BpeMsi METOJMKa pacyeTa mpezcTaBieHa B BCH 61-89, TeXHUYECKUX
yKa3aHusAX 1 Meroanyeckux pekomeHaanusx [9 - 11| u B Ipyroi TEXHUYECKOM JIUTEpATypeE.
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Jlnist mpeoTBpalieHns BO3MOKHOCTH BO3HHUKHOBEHHS B IPYHTE Jie(opMaIlHid, TIIAaCTUYECKHX
CIBUTOB CyMMAapHble HOPMAaTHUBHBIE HANPSDKEHUS «G» (OT MOE3JHOW Harpy3ku, COOCTBEHHOIO
BECca I'PYHTa U BECAa BEPXHETO CTPOEHHUS IYTH) HE JOJDKHBI IPEBBIIATh KPUTUYECKOM JUIs
JAHHOTO I'PYHTA HArPY3KU - Py,

B ykazaHHBIX HOpMaTHBAaxX 3HaUeHHE Py, ompenensercs no Gopmyie

e \
al —— + ik
| (]
P =

B

+ yh.

S ] [—

ctg@ + @ —

|

«ITa (Tc/M%) (B.6)

rae C - yaenbHoe cuervienue, klla (TC/MZ);

¢ - YTOJl BHYTPEHHET0 TPEHUs, pas;

Y - YIEIbHBIN BEC TPYHTA, kH/™ (TC/M3);

h - paccrostHre OT OCHOBHO# IIJIOIIAIKH 10 PACCMATPUBAEMOTO TOPHU30HTA, M.

Ta6nuna B.1 - XapakTepucTnka ny4YuHNUCTOCTH IPYHTOB

WHTEHCUBHOCTD TTydeHus TpyHTOB f
OCHOBaHUS BEIEMOK U €CTECTBEHHBIE OCHOBAHMUS .
Hacgpimu BeicoTOM Oostee 2
cyxue CBIpEIE MOKpBIE M
'pyHTHI Bira>)xHOCTh TTTUHUCTBIX TPYHTOB
or W, + or W, + or W, + or W, + or W, +
0,10W, 0,25W, 0,5W, Goree W, + 0,10W, 0,25W,
o W, + ao W, + ao W, + 0,75W, ao W, + ao W, +
0,25W, 0,50W, 0,75W, 0,25W, 0,50W,
Cyrmmuxkn w tmuesl| 0,03 -0,05 | 0,10-0,15 | 0,15-0,20 | 0,20-0,30 | 0,02-0,03 | 0,04 - 0,07
MbLIEBATHIE
Cyrmmaku, rmssL| 0,02 -0,04 | 0,08-0,12 | 0,12-0,18 | 0,18-0,25 | 0,01-0,02 | 0,03 -0,06
TIBLIEBATHIC CYTIECH
Cynecu 0,01-0,030,06-0,101 0,10-0,15| 0,15-0,20 | 0,01-0,2 | 0,02-0,05
ITecox msuresatsrii u| 0,00 -0,01 | 0,02-0,05 | 0,05-0,10 | 0,05-0,10 - -
MEIKUH
Kpymroo6nomousnsre | 0,01 - 0,02 | 0,03-0,05 | 0,05-0,07 | 0,07-0,10 | 0,01-0,02 | 0,02 -0,03
c MbUIEBATO-
TJIMHUCTBIM
3aII0JIHUTENIEM, Ooliee
30 % 1o macce
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I/ICXOI[HI)IG JaHHBIC

Onpenenﬁ €MBIC BCIIMYHHBI

Omnpenenenue h, = mnH,, - hs s

Jlopor
Kosddummen | - IT kareropuii v
THL IO KaTeropuu
A=20 =
Brnaxxnoc - dopmyte B.2 MM ,A=35m
Tb 0
Mecto Bun | rpynros | EHuM MHTeHCHBHO ILO
COOpyKeH 2.01.0 b myuenns [CHU | tpeGyemas
pacronoxe Wi, ITokazate| 1-82, f o tabmuue| N | TommuHa Hp
HUSA - hs |, m
IPYHTBI b Q, B.1 32- | apenupyrom [y, |
TCKY4€eCT °C.cyT m n 01- | erorpyHTa | M vl
o, I 95 | mo pucynky M
hs, b.2, Hyp, M
M
MockBa Boiemka |Cyxas 1032 | 1,10 |0,95| 0,03-0,05 | 0,7 0,6 0(0,{0,2] 0
(Kanmuaun) [rmy6unoit |0,1 - 0,25 610
6onee 1 m
Cyraunku |Ceipast 1032 | 1,10 |0,95| 0,10-0,15 | 0,7 1,1 0,410,10,8(0,2
neuieBatsl [0,25 - 5161519
e 0,50
Moxkpas | 1032 | 1,10 (0,95| 0,15-0,20 | 0,7 1,15 0,5/0,11,0(0,4
0,50 - 0|6 5
0,75
Hacepms, [0,1-0,25]11032( 1,10 |1,05( 0,02-0,03 | 0,7 0,2 0ofo,f0]O0
H>1wMm 6
Cyrmunkw (0,25 -| 1032 | 1,10 |1,05| 0,04-0,07 | 0,7 0,8 0,210,10,4( O
neuieBatsl (0,50 216
e
Yensounck |Boiemka H|Cyxas 1783 | 1,10" |0,95 0,04 0,7 1,15 0,510,(0,6(0,0
(Cepmmose [> 1 ™ 0,1-0,25 016 3
K) .
Cyrnunaku |Ceipast 1783 | 1,10 [0,95 0,12 0,7 1,8 1,110,]11,5/0,9
neuteBatsl (0,25 - 816 7
e 0,50
Mokpast | 1783 1,10" 10,95 0,18 0,7 1,9 1,2(0,(1,6]1,1
0,5-0,75 916|512
Haceims H[0,1-0,25( 1783 | 1,10 | 1,05 0,025 0,7 0,7 0,110, 0 (O
>1wMm 1(6
Cyrnmnkw (0,25 -| 1783 | 1,10" |1,05 0,055 0,7 1,4 0,910,10,9(0,4
meuteBatsl (0,50 216 4
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Omnpenenenue h, = mnH,, - hs s
Hcxonnbie naHHbIC OmnpenensiemMble BETUUUHBI
Jopor
| - II kareropuii vV
Kosdpuumen arerop
KaTeropuu
THI TI0 A =20 vmt A 35
Butasxxnoc dopmyzte B.2 v A=30M
H ITo
Mecro Bun | rpynros | EHUM Wnrencusuo | MO
COOpYKeH 2.01.0 b mydenns [CHU | tpeGyemas
pacrionoxe us, Ilokazare| 1-82, f o rabmune| M | Tommuua Hp
HUSI — hs|, m
IPYHTBI Ut Q, B.1 32- | apennpyrom [y, [
n _ 1
TEKYHECT o oyr| M 01- | erorpynta | M | © |
u, I 95 | IO PHCYHKY M
hs, b.2, Hyp, M
M
e
Ilpumeuanue - 3uaavenns kodpUIIUEHTA /7 TPUHATH YCIOBHO.

3HaueHne Py, MOKET OBITh OIIPEAEICHO MO IPE0OPa30BaHHOM - YIPOLIEHHON (opMyIie

P :I:-+E_

¥4 KIla (te/Md), (B.7)

rae A v b - mapaMeTpsl, 3HAYCHUST KOTOPBIX YCTAHABIMBAIOTCS MO0 HOMOTpaMMe (PHCYHOK B.4)
B 3aBUCHMOCTH OT CABUTOBBIX XapaKTEPUCTUK IPyHTA.

Bo Bcex ciaydadax il pacd€ToB CIICAYET IPUHUMATh MUHUMAJIbHO BO3MOJKHBIC ITPOYHOCTHBIC
XapaKTCPUCTUKU I'PYHTOB, COOTBETCTBYIOIIUEC YCIIOBHAM UX BECCHHCTO OTTaMBaHUSA.

Bennuuny Py, HEOOX0MMO ONpPEACIIATh sl ABYX 3HAYCHHUI TiTyOuHBI, Harpumep, 111 h = 0
nh=1,0wm.

Hanpsioxkenue B Tenne 3eMIISIHOTO MOJIOTHA YCTaHABIMBACTCS CYMMHPOBAHUEM HAIPSDKEHUN OT
BCEX JICHCTBYIOUIMX HATPY30K (PUCYHOK B.5).

B INPpUBCACHHOM IMPHUMCPEC HOPMAJIbHBIC HAIIPSAKCHUSA OT IIOC34Aa OIPCACIICHBI pacd€TOM IIO

nporpamme [[THMMCa nns 4- u 8-ocHbIX BaroHoB (mpu Harpyske Ha ocb 30 TC U C ydyeTom
pa3MenieHus oceil B SKHUIaxKe).

BnusiHue nuHaMuKU OTpakeHO MO peKOMEHIaluu [35], mpy CKOpOCTH ABMkKeHUs noe3ga 120
KM/4.

3HaueHHs KPUTHUYECKOIrO JAaBieHUs Py, NMpeacTaBieHbl Ha pUCyHKe B.5 mpamoil A-B. Onu
NpPUBEACHBI JUIl  CYIJIMHKOB  MSTKOMJIacTHYHOW KoHcucreHnuu (0,5 < I < 0,75),
XapaKTEPHU3YEMBIX CIECAYIOIIUMH ITOKa3aTeaaMu CHuil 2.02.01-83:

e=0,75, pa=1,56 /M, y=194 /M (19,4 KH/M3);
Cn =2 c/M? (20 kITa); C, = 1,33 Tc/m* (13,3 kITa);
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¢on =18 @p = 16°.
ITo dopmyne B.6
npu h =0 P, = 0,67 Kre/em? = 67,0 xIla

mpu =1 M Py, = 1,137 xre/m? = 113,65 «I1a.

ITo Touke mepecedeHnsi CyMMapHO# KpHBOW HOpMaIBHBIX HanpspkeHuit ¢ = f(h) u npsimoit Py,
= f(h) ompenensiercss MUHUMaIBHO JAOMyCcTUMAs (IO YCJIOBUSM IPOYHOCTH MOJCTHIIAIOIINX
IPYHTOB) TOJIIIMHA 3aIUTHOIO CJIOS.

Ilpumeuanue - B naGoparopun xoHcTpykuuid 3emisiHoro mosorna [[HUMCa paspaboran maker
mporpaMM JUisi  pacdyera B YIPYro-IjIacTUYECKOH IOCTAHOBKE HAINPSKEHHO-Ie()OPMHUPOBAHHOTO
COCTOSTHUS 3E€MJISTHOTO TIOJIOTHA M €T'0 MTPOYHOCTH.

B pacuere mnpuHATa MOAENH JUHAMHYECKOTO BO3JECHCTBUS IOE3AHOM HArpy3kd C Y4ETOM
(haKTHYECKOTO PACTIONIOKEHHsI OCell B DKHIAXE, OCEBBIX HATPY30K, XapaKTEPUCTUK BEPXHETO CTPOCHUS

IIyTH U JIp.

Hcnonb3oBaHre yKa3aHHBIX IPOrpaMM B COYETAHHUH C ITAKETOM MPOrpaMM pacyera BOJHO-TEIIOBOTO
peXrMa 3eMJITHOTO IIOJIOTHA TO3BOJIIET IMPOEKTUPOBATh HACBHIIM W BBIEMKH MpPH IIUPOKOM Habope
(haKTOpOB BO3JEHCTBHSI HA COOPY>KEHUS B TIEPHOJ] CTPOUTENHCTBA M IKCIIITyaTaIl|H.

M:;. B,Mm
N 5,0
0,60 g
N
0,50 < 4,0
\\\\\ \(7‘
0,40 \ \ = 3,0
\\ \'\\ ("\\\
5
0.30 \ \(:;\\\ 2,0
s, \\\[ T~
3
O e O s
0,10 { 0

0 5 10 15 20 25 ¢, rpan

1 - xpuBast 3aBECUMOCTH A OT @; 2 - 7 - KpuBbIe 3aBUCHMOCTH napamerpa b ot ¢ ipu C, paBHOM
cootBercTBenno 0,5; 1,0; 1,5; 2,0; 2,5; 3,0 Tc/M?

Pucynox B.4 - KpuBble 3aBUCHMOCTH MapaMeTpoB A v b OT MPOYHOCTHBIX XapaKTEPUCTHK
rpyHTa (BCH 61-89)
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kNa
20 40 60 80 100 120 (xrc/om?:

©2) (0.4) (06) (08) (10) (1.2) 05 nay

Q
5 ;.\ g, Py,
0'5 //.- /
\ N
, /

) N N
| : 5

2,0

ol L/ t

TN 1

M

Hanpsioxenus ot: 1 - cOOCTBEHHOIO Beca TpyHTa; 2 - BEPXHETr0 CTPOCHUS MyTH; 3, 4 - O3 JTHON HArpy3KH
Juist 4- 1 8-OCHBIX BaroHOB MU ckopocTsix Arwkenus 120 km/4a (Po. = 30 Tc/0och); 5, 6 - cymmapHbie
HAaIpsuKEHUs Npy 4- 1 8-0CHBIX BaroHax; / - mpsMasi U3MEHEHUs Hecylel ClOCOOHOCTH IpyHTa P,

Pucynok B.5 - Pacipenienenre 1o riryOMHe 05 KPUTHYECKON HArpys3ku Py, 1 HOpMaJIbHBIX

HaIpsHKEHUW B TPYHTE Gh
MNPUJIOXKEHUE I
PEKOMEHJIAIIAU 110 PACUETY YCTOMYUBOCTH 3EMJISTHOI'O ITOJIOTHA
O01mme noy1oKeHNs

OneHky oOmeld yCTOWYMBOCTH 3EMJISTHOTO TOJOTHA (HAChIE MW OTKOCOB BBIEMOK)
PEKOMEHIYETCS OCYIIECTBIISAT 1O TIEPBOMY MPEACITHHOMY COCTOSHHIO HECYIEH CITIOCOOHOCTH
(110 YCIIOBUSIM MPENEIBHOTO PAaBHOBECHS).

YCTOMYUBOCTH OTKOCOB JOJDKHA OBITH MPOBEPEHA MO BO3MOXKHBIM MOBEPXHOCTSIM CIIBUTA
(KpyrJo-IMIMHAPUYECKUM WJIM 1O JPYTMM, B TOM YHCIE JIOMaHbIM IOBEPXHOCTAM) C
HaxoXJeHHeM Hauboyee OMacHON MNPU3Mbl OOPYLICHUS, XapaKTePU3yeMOW MUHUMAJIbHBIM
OTHOIIEHHEM OOOOLIECHHBIX MpPENeIbHBIX PEAKTUBHBIX CHJI COMNPOTHUBIICHUS K aKTUBHBIM
C/IBUTAIOIIUM CHJIAM.

KputeprueMm ycTOMYMBOCTH 3E€MJISTHBIX MACCHUBOB SBIII€TCS coOmtoneHue (ans HauOolee
OTIACHOM MPU3MBI OOPYIIEHHS) HEPABEHCTBA

o (T.1)

Tac Yi - KOS(I)(I)I/IHI/ICHT COYCTaHUs HArpy30K, y‘II/ITLIBaIOH_[I/Iﬁ YMCHBIICHUC BCPOATHOCTU
OJHOBPCMCHHOTO IMOABJICHUA PACUCTHBIX HAT'PY30K;

T - pacueTHOE 3HaYEHHE 000OIIEHHON aKTUBHON CIBUTAIOIIEH CHIIBI;

Yc - KOOQPUIHEHT ycI0BH padoThI;
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Yo - KOdpUIMEHT HaAISKHOCTH 1O HA3HAUCHHUIO CcoopykeHHs (kodddurnuent
OTBETCTBEHHOCTH COOPYKCHHU);

R - pacuerHoe 3HaueHHWE OOOOIIEHHOW CHIIBI NPENEIBLHOTO COIMPOTUBIICHUS CHBUTY,

OIIPEJETICHHOE C y4eTOM K03(h(HUIIMEHTa HaIe)KHOCTHU TI0 TPYHTY Yq.

Pacuernpie 3HaueHwss T um R ompenensioTcst ¢ y4eroM Kod(pQHUIMEHTa HAACKHOCTH MO
Harpy3ke vi. Yder Kod(h(duIMeHTa HAISKHOCTH TI0 HArpy3Ke OCYIIECTBISCTCS ITYyTeM
YMHOXEHHUSI Ha HETO BCEX JCUCTBYIOMIMX CHJI (B TOM YHCJIE Beca MPHU3MblI OOPYILICHHS WU €€
OTCEKOB).

CelicMuyeckre Harpy3ku clielyeT IpUHUMAaTh ¢ KO3((UIMEHTOM HaJIe)KHOCTU IO Harpyske
Yi, paBHBIM equHwuIIe (CHMN 2.06.05-84*, CHwM 2.02.01-83*, CHumM 2.01.07-85).

3HavyeHus: Kod(pduimenTa yf MPUHUMAIOTCSA MPU pacyeTe YCTOMUYMBOCTH OTKOCOB BBICOTOM
Ooutee 3 M /17151 BBIEMOK paBHBIM 1,1, a ipu pacuere ycroiunBocTH Hackineit - 1,15 (CHuM 2.01.07-
85).

B Tex clIydasax, Korga CHHXKXCHHUC YCTOP'I‘—IPIBOCTH MOXKET HpOI/ISOfITPI 3a CUCT YMCHBLIICHHA

JNCUCTBYIONIUX CHJI, ClieayeT nmpuHuMath yi = 0,9.

3HaueHus Kod(QUIMEHTa HaIe)KHOCTH 10 TPYHTaM Yq YCTAHaBJIMBAIOTCS B COOTBETCTBHUHU C
yKazaHussMu CHuM 2.02.01-83*, a Takxke [OCT 20522.

Ydaer kodddunmeHTa HAISKHOCTH 10 TPYHTAM OCYIIECTBIISICTCS TYTEM JICICHUS
HOPMATHBHBIX 3HAYCHHUU MPOYHOCTHBIX XapaKTEPHCTUK TPYHTOB (YAEIBHOTO CICIUICHHS, YIia
BHYTPEHHETO TpPEHHUs) Ha BEIMYMHY KOA(PQPUIMCHTAa HAJACKHOCTH, YCTAHABIUBAEMYIO B
3aBHCUMOCTH OT HM3MEHYHMBOCTH OJTHX XapaKTEPHUCTHK, YHCIA OIpPEHCICHHH ¥ 3HAYCHUS
JOBEPHUTEIBHOM BepoITHOCTH, pruHuMaemoit d = 0,95,

Yucnennsie 3Ha4eHUS KOYPDUIIUCHTOB Yy, Yic, Yc TIPUBEACHBI B TabauIax .1 - r.3.

Tabnuma I'.1
C
Kareropus nmuaunit KOpOCTHEIE | -1l Il v
0co0orpy3oHampsKEHHBIS
3HaueHue v, 1,25 1,20 1,15 1,10
Tabnuma I'.2
Coueranme Harpy30k OcHoBHOE Oco6oe (ceticmuka) | CTpouTenbHOrO mepuoaa

3HadeHue Vi 1,00 0,90 0,95
Tabnuma I'.3

Meronsl pacyera Y I0BJIETBOPSIIONIHE YCIOBUSAM PAaBHOBECHS YnporuieHHbIe

3HadeHue ¥, 1,00 0,95
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[Ipu moucke Hambosiee OMACHON MPU3MBI OOpPYIIECHHUS 32 KPUTEPUH YCTOWYMBOCTH MOXKET
OBITH MPHUHATA 3aBUCUMOCTD ISl OLIEHKU K03 duimenTa ycroitunoctu Ks B cienyromem Bue:
K = R - in i

S (I.2)

[ToyueHHbie pacyeToM 3HAYCHHUS KOI(PPHUIIMEHTA YCTOWYMBOCTH TIPH COOTBETCTBYIOIIEM
COUYCTAaHWM HArpy30K HE JIOJDKHBI TPEBHINIATh BEMUYMHBI ¢ Oosiee yem Ha 10 % wm ero

*
YHCIICHHOE 3HAYCHUE JNOJDKHO OBITh HEe MeHee ueM 1,05 .

JUis OLleHKH BO3JEHCTBUS 3€MJIETPSICEHUNM HAa OOBEKThl C PacUeTHOW CEHCMUYHOCTBIO 7 U
0osee 6AJUIOB pacyeThl YCTOMYMBOCTU OTKOCOB CJIEAYET BBINOJHATH 10 (opmyne ([.1) ¢ yueToM
CEUCMUYECKON CUJTBI, MPUKIIAILIBAEMON K MpU3Me 0OpyIeHus (MU €€ OTCeKaM), OTpeiesieMoi
o ¢hopmyie

Qc = KeG, (Ir.3)

rae K. - xoadpdunuent cericmuunoctu, paBubii 0,025, 0,05, 0,10 - cOOTBETCTBEHHO st
MHTEHCHBHOCTH PACUYETHOTO CEHCMUYECKOTO BO3AeHCTBUS 7, 8 1 9 GaysioB (CHuM 11-7-81*);

* (V] (V]
[Ipu pacderax HachwIleil ¢ BHICOKAM YPOBHEM AMHAMUYECKOTO BO3AeicTBHs (ckopocTu Gomee 120
KM/4, 8-OCHBII HOABM)XHOM COCTaB), COOPYXKAE€MBIX M3 MENKHX M TIBUICBATHIX IIECKOB U CyIecei,
BEJIMYKHA JOJKHA OBITh He MeHee 1,25.

G - Bec mpu3Mbl OOpymieHUsT (MM €€ OTCEKOB) ¢ y4eToM Kod(dduimeHTa HaJAS)KHOCTH IO
HarpysKe.

Vron HakiioHA BCKTOpa CEeHCMUYHOCTH CHIIBI K TOPHU30HTY IIPUHHUMACTCA HaHHeBBIFOHHeﬁMHM
JJIA YCTOI‘/'I‘II/IBOCTI/I - 0OBIYHO napalyiICJIbHO IMTOBEPXHOCTU CMCHICHU A ITPU3MBI (I/IJ'II/I €c OTCGKOB).

YCTOMYUBOCTH OTKOCOB MOKHO CUMTaTh OOECIIEYEHHOM, €CIIM YCIOBHS, OIpelessieMble
dbopmynoit  (I.1), YIOBIETBOPSIIOTCS, B MPOTUBHOM Cilydyae IPUHUMAETCS pELIEHUE O
MEPETPOCKTUPOBAHUU OUEPTAHUN 3EMIISIHOTO IOJIOTHA, 00 apMUPOBAaHUM OTKOCOB, YCTPOIICTBE
06epM, KOHTPOAHKETOB U T.J. JIUOO O CTPATEry BOCCTAHOBJICHUS €T0 MPH 3eMJICTPSICEHHU.

HpI/I IIPOCKTUPOBAHHUHN ITPOBCPACTCA 06].].[85[ N MCCTHas yCTOﬁ‘IHBOCTB OTKOCOB 3CMIJIAHOT'O
nonoTHa [8, 43, 18, 44].

HpOBepKa MECTHOM YCTOﬁQHBOCTH H606XO,Z[I/IMa IIPpU TTIMHUCTBIX I'PYHTAX, XapaKTCPU3YCMbIX
BJIA’KHOCTBIO HA I'PAHUIIC TCKYUCCTU W|_ < 0,4, d TAKXKC IIPH JICTKOBBIBCTPHUBAIOIIUXCA CKAJIbHBIX
TPYHTax B BbICMKAX C LCJIBIO BBISIBJICHUA BO3MOKHOCTH IOABJICHUA MOBEPXHOCTHBIX CIVIBIBOB Ha
OTKOCax U MPOTHO3UPOBAHUA MHTCHCUBHOCTU OCHIITaHUA IMTPOAYKTOB BBIBETPUBAHUA C OTKOCOB B
Iponecce SKCITyaTalnuu.

Harpy3sku u Bo3aeicreus
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Pacuers! 0011ell ycTOMYMBOCTH 3€MIJISIHOTO TIOJIOTHA, €0 OCHOBAHUS W TOJJICPKUBAIOIINX
COOPYKEHUI CIEAYEeT BBINOJHATH HAa OCHOBHOE COYETAaHUE JACHCTBYIOIIMX HArpy3ok U
BO3JEUCTBUS:

BECA U JIaBJICHUs IPYHTOB;

BECA COOPYKEHUM M MX 4acTeH, B TOM YMCIIE BEPXHETO CTPOCHMS IIyTH, ITOIIOPHBIX CTEH U
T.IL;

IIOJIBMYKHOM BPEMEHHOW HArpy3Ku;
TUAPOCTATUYECKOTO U THAPOJUHAMUYECKOTO BO3ICHCTBHS BOJIbI HA Y4ACTKAX IMOATOIUICHMUS.

[Ipu 5TOM HEOOXOAMMO YUUTHIBATH CONPOTHUBIAEMOCTh I'PYHTOB CHJIOBBIM BO3AECHUCTBUSM U
BO3MOHO€ M3MEHEHHE MPOYHOCTHBIX CBOMCTB IPYHTOB (YroJl BHYTPEHHErO TPEHUS, YAEIbHOE
CIEIIJICHUE).

B celicMuyeckux pailoHax pacdeTsl ClielyeT BBIIOJIHATh Ha 0c000€ COYETaHUE MOCTOSHHBIX U
BPEMEHHBIX Harpy30kK, peakluid 1 CEHCMUYECKOTO BO3/IEUCTBUSI.

Harpyska Ha OCHOBHYIO IJIOIIAKY OT BEca BEPXHETr0 CTPOCHUsS IMyTH [18, 44| mpUHUMAETCS
paBHOM:

2 .
17  xlla (1,7 Tc/M®) st JKene3HbIX  JOpPOr  JIMHUM  BBICOKOCKOPOCTHBIX,
ocoborpy3oHanpsbkeHHBIX | - [II kaTeropuii;

15 kIla (1,5 TC/MZ) utst muani 1V kareropum.

C ydeToM cpefHEW MHMPUHBI OANIACTHOTO CJIOSI HArpy3Ka OT BEPXHErO0 CTPOCHUsS IyTH Ha
OJIMH METpP TIO JUIMHE 3E€MJISTHOTO TOJIOTHA COCTaBUT COOTBETCTBEHHO Py, = 83 xH (8,3 1c) n 64
kH (6,4 1c).

Bpemennas Harpy3ka Ha OCHOBHYIO IUIOIIAJKy OT IOJBM)KHOTO COCTaBa MPUHUMAETCS
pPaBHOM BO3JICHCTBHUIO IPY30BBIX BarOHOB, C HAarpy3Koi Ha ock 4-ocHoro BaroHa 294 kH (30 Tc).

3HaueHNe BpPEMEHHOM Harpy3Ku YCTaHABJIMBAETCS HCXOJAS U3 HANPSDHKEHUH Ha YpPOBHE
OCHOBHOH IUIOIIAJIKUA, OMpENeIsieMblX s pPacyeTHONW EIUHUIIBI IMOJBMXKHOTO COCTaBa IO
[TpaBuiiamM pacyeToB BEPXHETO CTPOCHUS JKEJIE3HOAOPOIKHOTO MyTH Ha MPOYHOCTH [18].

[Ipn oleHKE NPOYHOCTH TPYHTOB HEMOCPEACTBEHHO OCHOBHOW IUIOMIANKU CIEAYEeT
NPUHUMATh MaKCUMaJbHOE 3HAUEHUE HAIpPsDKEHUS, COOTBETCTBYIOIIEE MOIPEIbCOBOMY
ceuenuto. [lpu ouenke oOmiel yCTOMYMBOCTHM OTKOCOB HACHIEH K YKa3aHHOMY 3HAYEHUIO
cienyer BBOIUTH Kodpduument 0,85, yduTHIBaOMIUNA HEPABHOMEPHOCTh paCIpeleICHUS
HaIpsDKEHUW B MIPOJIOJIBHOM M MONEPEYHOM HampaBieHusx. [Ipu 3Tom Harpyska oT moe3ja Ha
OJIMH METp TO JUTMHE HAChINU P, onipenensiercs no Gpopmysne

P, =0,85P,(l, + hg), (T.4)

rae |y - JIrHa Iansl, M;

h6 - BCJIMYMHA, YACJICHHO PpaBHAA TOJIIHWHEC 0aIaCTHOTO CII0S oa Hmanoﬁ, M;
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o 2
P, - HanpspKeHUE HAa YpOBHE OCHOBHOH IUTOIIAIKH B IIOJIPEILCOBOM ceueHuH, Klla (Tc/m”).

IIpn pacuere yCTOMYMBOCTM HACBIIM BO3JCHCTBUE HA 3E€MIIIHOE IIOJIOTHO BPEMEHHOU
Harpy3kd M Beca BEPXHETO CTPOEHUS IYTH YYUTBIBAETCS IOCPEACTBOM BBEJIEHHUS B pacyer
(UKTUBHOTO CII0S TPYHTa BBICOTOM h, ompenensemoii mo hopmyie

F .+ Py
7. +0.51)"

7
-

(T.5)

IZI€ ¥ - YACJIBHBINA BEC TPYHTA B BEPXHEH YaCTH HACHIIIH kH/™® (TC/Mg).

Onropy Harpy3Ku peKOMEH/IyeTCs IPUHUMATh TParnelenaaibHON (GOPMBI IIUPUHOI TIOBEPXY,
paBHO# JyTHHE 1nasbl, MoHU3y - (I + he).

JInst  OpUEHTHUPOBOYHBIX pACUYETOB YCTOMUMBOCTH HACBIIEW TP BUOPOIUHAMUYECKOM
BO3JICMCTBUU HA TPYHTHI MPOXOISIINX MMOE340B MOBBIIIEHHOTO BECA U C BBICOKMMHU CKOPOCTSMH
MOXET Hucmnonap3oBarbesi Mertonuka MUWUUTa, Ttectupyemas B MIIC, wunm wmertoamka
JlenrunpoTpaHca, pa3paboTaHHas Ha OCHOBaHUM Hay4HbIX uccienoBanuii JIMNKTa.

[To metomuke MUMTa ydeT nUHAMHYECKOTO COCTOSIHHSI HACHIA KaK CHUCTEMBI (€IMHOTO
1IEJIOT0) B CTAaTHUYECKOW PACUETHOM CXEeMe MPOM3BOAMTCS WHTETPATBLHO C MOMOIIBIO €IUHOTO
MOKa3aTes - HHTETPaIbHOTO MmapamMeTpa - .

[Ipu ompeneneHny BHICOTHI (PUKTUBHOTO CJIOSI B pacdyeT BMECTO P, BBOAUTCS NMPUBEICHHOE
3Ha4YeHHE Harpy3ku ot noesna P = P,-l. 3nauenue | mpuHUMaeTcs 1Mo mpriiaraeMomy rpaduky
[18, 44], pucynok [.1.

[To meroauke JleHrunporpaHca JUHAMHYECKOE COCTOSIHME HACBIIIM YUMTHIBAETCS B pacuerax
YCTOWYMBOCTH MOCPEACTBOM CHIXKEHUS MTPOYHOCTHBIX XapaKTEPUCTUK IPYHTA.

Bubponunamuueckoe — BO3JecTBHE — M3MEpSETCS  aMIUIMTYIOH  CpeJHEeYacTOTHOMN
COCTaBIISAIOLIEH KoyieOaHUil. AMIUTUTYJa KoyieOaHUs TPYHTOB SBJseTCS (YHKUHMEH MHOTHX
MIEPEeMEHHBIX, 3HAYCHHE €€ CYIIECTBEHHO H3MEHSeTCsl MO TIyOMHE W NpH yAAJIeHUH OT
HCTOYHUKA KOJIeOaHuH.
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\

1.00

1 - cymecs, I, < 0; Ky (koaddunnent ymnoraenus) = 0,97 + 1,00; 2 - cynecs, 1. < 0,25; K, = 0,90 + 1,00;
3 - nerkuit cyrnuHoK, I < 0; Ky = 0,90 + 0,95; 4 - nerxwuii cyrauHok, I < 0,25; Ky, =0,90 + 1,00; 5 -
TSDKENBIN cyriauHoK, I < 0,50; Ky = 0,90 + 1,00; 6 - meuteBaTsIii mecok, Ky = 0,90 + 1,00

Ilpumeuanue - JIna Haceined W3 mbuUieBaTHIX meckoB npu H, = 2,0 + 4,0 M Ha TOpDIHBIX
ocHoBanusix | = 2,0.

Pucynok I''1 - Bennuuna | 11 Hacelnield Ha TPOYHOM OCHOBAHHUH

IIpn mnpoBepke YCTOMYMBOCTH HACBHINM JUISI KaXIOTO OTCEKa OMPEICIIICTCS aMILIUTYAa
KOJIcOaHUH M COOTBETCTBYIOIIME €W 3HAYCHHs Yyrja BHYTPCHHETO TPEHHUS M YACIbLHOTO
cuerieHUs (Q oy, Cum). JlanbpHEHIIIe pacyeTsl BHITOIHSIIOTCS 10 OOBIYHON METOJIHKE.

I[J'ISI YTOUYHCHHBIX PpacyeTOB YCTOﬁQHBOCTH U IIPOYHOCTH 3CEMJLAHOI'O IIOJIOTHA II0C€3AaHAas
Harpy3ka JOOJDKHA YYUTBIBATBCA HUCXOAA U3 peaHLHOﬁ pacCTaHOBKH ocell B OKHUIIAXKCE,
CTATUYCCKUX U JUHAMUWYCCKHUX HAI'PY30K OT KOJICC HAa PCIIbChI, TUIIA BEPXHET'O CTPOCHUSA U T.A.

CooTBeTCTByIOIIME TMAKEeThl MPUKIAAHBIX MporpaMMm pa3paboTaHbl B JabopaTopuH
KOHCTpyKIui 3emistHoro nojotHa AO LIHUNC.

Pacuer yCTOﬁqHBOCTH OTKOCOB B HECKAJBbHBIX T'PYHTaX

B pacuerax HE0OXOOMMO MPOBEPATH MOMEPEYHMKH C Hambosiee HEeOIaronpUATHBIMM JUIs
YCTOMUMBOCTH ycIOBUSAMHU (OojbIllasi BBICOTA OTKOCA, HAJIWYME TMOATOIUIEHHS, MPOCIONKU
CJIaObIX TPYHTOB U T.1.).

PacueTHble cxeMbl cielyeT NMPUHUMATh C yY4eTOM BO3MOXKHBIX (OopM HapylieHus oOrien
ycroiunBocTu. [Ipm pacuerax MNpPOEKTUPYEMBIX HACBINIEH, INPU OJHOPOJHOM CTPOECHUHU
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CYIIECTBYIOIIMX MAaCCHUBOB WJIM PACIOJIO)KEHUU B HHUX CJIOEB OJIM3KOM K TOPHU30HTAIILHOMY
PEKOMEHJIyeTCsl pacueT MO KPYIOLMIMHIPUIECKON MOBEPXHOCTH CKOJIbXKEHUS.

IIpu sTOoM B KadecTBE OCHOBHOW pekomeHayercss Mmertoguka mnpod. M. Illaxynsnua
(pucyHOK [.2).

Bo3moxHo MPUMCHCHUC JPYIrUX MCTOAOB, MU3BCCTHLIX IIO JIUTCPATYPHBIM HCTOYHHKAM HIIN
pa3paboTaHHBIX B MPOCKTHBIX OPTraHU3aIMsIX W IMPOBEPEHHBIX MpakTUKOW. K umciy Takmx
METOJIOB OTHOCHTCSI, Hanpumep, metoa uukK. JLJI. [lepkoBckoro mo pacyery HachIeil Ha Ci1a0bIX
OCHOBAaHUSX (MOJIIUEBBIX TJIMHAX, WIAX), IIMPOKO allpoOMpoBaHHbINA JIeHrumpoTpancom.

[Ipn Hanmuuum B paccMaTpUBAEMOM T'PYHTOBOM MaccHBe (DMKCHPOBAHHBIX IOBEPXHOCTEN
OCJ'Ia6J'IeHI/I$I CJ'IC)IyCT HpI/IMeHSITI: MGTOI[I/IKy pacqua I10 JIOMAaHbIM HOBerHOCTSIM CKOJIBKCHUA
[43, 44].

[Ipu pacyere yCcTOMYMBOCTH OTKOCOB IO KPYTJIOLMIMHAPUYECKON MOBEPXHOCTU OOPYLICHUS
peKoMeHayeTcs Ucronb3oBaTh Gpopmyny npod. I'M. lllaxyHsHua

0 1

= G Y

7

Pucynok I'.2 - Pacuet ycTOHUMBOCTH OTKOCOB B HECKAJIbHBIX IT'PYHTaX

—_ R cos@.
z (f.'j"..' + ':-':'il.' + I_.'—}'E) —
o cos( oL, — @)
‘-T cos @, ’
ﬁI_I cos(cL, —@.)
- : - (I.6)

rae K - koagpuImeHT ycToiunBoCTH 0TKOCA;
fiN; - cuna Tpenus;
fi = tgoei - koadduIHEHT BHYTPEHHETO TPEHHUS TSI OCHOBAHHMS I-TO OTCEKa,

Cifi - CuJia CHCIIJICHUA,
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Ci - yielbHOE cleIuieHue, 11a;

li - IMHA TUIOCKOCTH BO3MOYKHOTO CMEILIEHHUS B MPEeiax I-ro 0TCeKa;
Qi - paBHOICHCTBYIOIAST BCEX CHIT;

Ni - HopMalnpHasi CoCTaBJIsIOIIAs CUJIa;

Ti.y; - TaHTEHIMAIbHAS COCTaBiIAONIas i HANpaBICHA B CTOPOHY, OOpPaTHYIO HANpaBlICHUIO
BO3MOYHOI'O CMEIIeHUs 0JI0Ka, YAEpKUBAIOIasi OTCEK OT BO3MOXHOIO CMEIICHMUS;

Ty - TaHreHUMaNbHasg cocTaBisomas 7j, CTPEMSAILASCA CIBUHYTh OTCEK IO CBOEMY
OCHOBAHMIO.

Pacuer yCTOﬁqHBOCTH OTKOCOB CKAJIBHBIX BBICMOK [§]

Pacuer 00mieil yCTOMYMBOCTH CKAJIBHBIX OTKOCOB M CKJIOHOB HEOOXOJMMO HAYMHATH C
WU3y4YEHUsl PEUIETKH TPEUIMHOBATOCTH CKaJIbHOIO MAacCHUBA, C YCTAaHOBJICHHUS ITOJIOKEHUS
BO3MOXHBIX MMOBEPXHOCTEN OOpYIIEHUs (CKOJbKEHUS), KOTOPbIE OMPENENSIOTCS OpUEeHTaluen
[0 OTHOILIEHHIO K TMPOEKTUPYEMOMY OTKOCY IOBEpXHOCTEH ocnabiieHus: (TpemnHOBaTOCTH,
CIIOUCTOCTH).

[Ipu omenke 00IIEH YCTOWYMBOCTH CKaJIBHBIX OTKOCOB PEKOMEHIYETCS PYKOBOJICTBOBATHCS
pacUETHBIMM CXEMaMH, MPEACTABICHHBIMU Ha PUCYHKE [.3. YCIIOBUS NPUMEHEHUS YKa3aHHBIX
CXEM TMPHUBEICHBI B Ta0yuIie [.4.

Kak mnpaBuio, mHOBEpXHOCTH OOpYIIEHUS COBMAJAIOT C CYHIECTBYIOIIMMH B MAacCHBE
MOBEPXHOCTSAMHU OCJIa0JIeHHUs, HO B HEKOTOPBIX YCIIOBUSAX 3TOTO HE HAaOJII01aeTCsl.

Bce npuBenennbie Ha pucyHke [.3 GOpMbI MOBEPXHOCTEH OOpYIICHUS] MOKHO OOBEAMHUTH B
YeThIpe TPYIIIIbL:

IJIOCKHE TTOBEPXHOCTHU (cXeMbl A, b);

MPpU3MaTHYECKUE U TIOJMTOHANIbHBIE ToBepXHOCTH (cxembl B, I', /1, E);
KpUBOJIMHEWHbIE 1 KOMOMHUpPOBaHHBIEC TOBepXxHOCTH (cxembl K, 3, U, K);
o0BeMHBIE KeoOuaThie TOBEPXHOCTH 00pyiieHus (cxema JI).

[Topsimok MOCTpPOEHUS BO3MOXKHBIX TIOBEPXHOCTEH OOpYIIEHHs OTKOCOB, METOAMKA
YCTAHOBJICHHUSI PACUYETHBIX MapaMeTpOB, IOCIEIOBATENFHOCTh BBINOJHEHUS pacuyeToB U
pacueTHbie (pOpMYIBI M ONpeesieHrs: 00001IeHHBIX 3HAUEHUI aKTUBHOM cIBUTatOLIEei cuiibl T
U CUJIBl TPEAENBHOTO COMpOTHUBIEHUS cABUTY R mpeacraBneHsl B PykoBoacTtBe 1o
MPOCKTHPOBAHUIO MPOTHBOOOBAIBHBIX COOPYKeHHUHA [8].

Ilocne BhIsIBICHUS pEemICTKU TPECHIMHOBATOCTHU JII paCcCMATprUBaACMOTO 00BeKTa BLI6I/IpaeTC$I
0 PUCYHKY .3 ogHAa WU HECKOJBKO PaCUYCTHBIX CXEM. PacdeTsl BBINONHAIOTCA MO BCEM
BLI6paHHI>IM cXeMaMm.

OreHka yCTOMYMBOCTH CKaJIbHOTO MaccHBa MPOU3BOAUTCS MO Gopmyiam [.1, [.2 HACTOAIIETO
IIPUJIOKEHHUS.
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Pemenne 00 ycTOWYMBOCTM OTKOCOB NPHHMMAETCS HAa OCHOBAaHUM AaHAJIHM3a PE3yJbTaToB
pacyeToB 0 BCEM PACCMOTPEHHBIM CXEMaM - 110 HAUMEHBIIEMY U3 MTOJIyY€HHBIX 3HAYCHUH.

A)

1 - KOHTYp MOBEPXHOCTH OOPYLIEHUST; 2 - TPEIINHBI, PACWICHSIONINE MACCUB BO3MOKHOTO OOpYyIIIEHUS Ha
Omokw, 3 - BeIBeTpenbIii cioit B cxeme K, 1’ - xxenoO4aTeie MOBEPXHOCTH OOPYIIIEHHS

Pucynok I'.3 - PacuetHble cxembl 0011Iel YCTOMUYUBOCTH

Tabauua I'4
Pacuernas
YcnoBusi npUMeHEHUA PacuerHbie napamMeTpbl
cxema
A Hanuuue cucremsl TpemuH ¢ HEOIaronpyuaATHBIM 3aJIeraHuEM.
p HI p av Cpr (Ppr YO

Yroa HakJIOHa OTKOca IMMPCBBIIIACT YIr'OJl HAKJIOHA TPCUIUH ((X
> Qrp; Olp > 1)

b Hanmune JABYX CHUCTEM TpPCHIUMH, OJAHA M3 KOTOPBIX HMCCT C
A&y Corpy Prp

HEOJaronpusTHOE 3ajieraHue (pu 3TOM Oy > O), a BTOpas
(1o cucreme TpemyH,
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Pacuernas
YcnoBusi mpuMeHeHUS Pacuernsie mapamerpol
cxema
rajiaer B riIyOb MaccuBa MaJIaloIKX B CTOPOHY OTKOCA)
B Hanuuue cuctempl TpeumH ¢ HEOMArONpUATHBIM 3aJIETaHUEM. |0y, 0lp, C, @x, Cyy lo, Crpy Orpy Yo
Yron HakjIOHa OTKOCAa MEHBIIIEC YIJia HaKJOHa TperuH (o, >
Prpy Ol < 0l)
T Hanuuuve pByx cucTeM TpeuuH, MNaJarolUuX B CTOPOHY o O Cop 0oy Cop. Do
11 21 o 1 o 1 T 1 ot
D
OTKOCA, TIPX 3TOM Qi > =~ ** » Yo
,21 Hanuume MOJIUTOHAILHON IMOBEPXHOCTHU CKOJIBXKEHU S | Y TIIBI HAaKJIOHA OTACIIBHBIX
(oOpazyemoii KpPYIIHBIMHA OTJENbHBIMU TpeLMHaMHU,|y4aCTKOB IIOBEPXHOCTHA
pasjioMaMu | T.1I.) CKOJIBKEHUS, mapameTphl
IMPOYHOCTHU Ha CABUI I10 HUM,
Yo
E Hanuuve mnonuroHadbHOM NOBEPXHOCTH CKOybxeHus u|To xe, uto m B cxeme [,
HAKJIOHHBIX TPCHINH, PAaCUJICHAIOIINX ononsaromnﬁ CKaJIbHBIN KpOME€ TOro, OpuU€HTauusas U
MacCUB mapaMeTpbl MPOYHOCTH  Ha
CABUT 10 HAKJIOHHBIM
TpelrHam
X Hanuyne GraronpusiTHOrO pacrojoKeH!sl CHCTEM TPEIWH, B
TOM 4YHcIIe TTaialonie B TTy0b MaccKBa Cip, C, @rp, Cyiy o, 70
3 Hannuwe GmaronpusTHOTO pacloOKEeHHsI CHCTEM TPEIIUH, B
TOM YHCJIC TTOJIOrONAIAfOIIeii B CTOPOHY CKIIOHA (0L < (yp) % Cipy @ €, ¢, Cu, lo, 1o
n OTCyTCTBHE BBIIEPKAHHBIX CHCTEM TPEIIHH
yT p p Cv (pky Cpr CM! IO! YO
K Hanu4uue BhIBETpENOro ciosi Ha MOBEPXHOCTH OTKOCa —
p p C, CM (CM - C)1 (py YO
JI Hannune 1Byx nepecekaromuxcsi CUCTEM TPELIXH, MMaJa0UX
BKPECT MPOCTHPAHHsS OTKOCAa ¢ 0OpaszoBaHHeM AByrpanHoro| Ao, A1, Az, o, 81, 82, Crpy Prp,
yria (xerno0a) Yo

Ilpumeuanue - 3HaueHUs PACUETHBHIX IMAPAMETPOB: O - Yo HAKJIOHA TPELINH; Clp - YIoJl HaKJIOHA

C... .,
OTKOCa; Olj, O - YIJIbI HAaKJIOHA CHCTEM TpEIHMH, ', *° - CIEINIEHHE IO COOTBETCTBYIOIIUM

D - D
cuctemam TpeumH, kKH/M% T F T - yrupl BHYTPEHHEro TPEHHS MO COOTBETCTBYIOIIMM CHCTEMAM

TpelwH, rpa.; lo - ocpenHeHHas 6;09HOCTh TOPOJ B MACCHBE, M.

IIpuMmepsl pacueTa yCTOHYHBOCTH HAChINel BbICOTOH 3 - 6 - 12 M
['pyHT: CYrIMHOK @ = 24°; C, = 3,1 Tc/M%; 4 = 1,65 Te/M°

¢, =21,8°% C,=2,07 TC/M?; y=2,01 Te/m®

HNsmenenne koddumenTa MUHUMAaNbHbIE 3HaYeHUS KO3(QUIMEHTa YCTOWYMBOCTH HACHITIeH
YCTOMYMBOCTA MO  BBICOTE JUIS BBICOTOM 3 - 6 - 12 M mpH 3aJI0’)KEHUH OTKOCOB
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Hacelmi H =12 M

a)

- b
o

WBOCTH

T
sy
-

YCTOMY
»

..
_Am

Paccroavue o GPOBXWM NO BRPTUKAMM

6) 1o 6 - 1,5; ke - 1,75

—

123

B) 10 6 M - 1,75; Huxe - 2,0

IHosicHeHus: kK rpapukam

+

w

6

12H, M

BrCora Haceinm

PesynbTaThl
HUcxonnpie manabie
pacuera
Harpy3ka ot noe3aa
ITo3zun B C Harpy Murerpans ;I:II(?Y(I/)IZZ Koopepran
o IT)I:O B Fa I::f ’ ?;I;a;; HBIII;I orocios| ot Howm | Murumazn
pucyH Ha | emhco P | HaJEKHOC | ep BHOE
Ka |HACHI| ap (popm |oe3na| ero |mapamerp lf rpynta, | i | amavere,
I, BOM A .V, |crpoen| (pucynok | h, M .
TC/0 y Harpyske, | oit Kyer
H, m b Ce‘IeHI/H/; r.4), KM/9 |us Py, r.1) (bopmyn
Pp, Te/M™ | TC/M al.5) W
12 | 30 7,4 20,4 0 8,3 1 4.4 1,15 1 1,23
a- 12 | 30 7,4 20,4 0 8,3 1 4,4 1 1 1,27
OTKOC
B0 6 12 | 30 7,4 20,4 0 8,3 1,65 6,5 1,15 2 1,16
M,
1:15,] 12 |30 7,4 20,4 0 8,3 1,65 6,5 1 2’ 1,19
HIKE
1-175 12 |30 12,5 34,5 | 120 8,3 1,65 10,0 1,15 3 1,06
12 | 30 12,5 34,5 | 120 8,3 1,65 10,0 1 3 1,08
3 |30 74 20,4 0 8,3 1 4,4 1,15 4 1,70
6- 6 |30 74 20,4 0 8,3 1 4,4 1,15 4 1,45
OTKOC
BLI06( 12 | 30 7,4 20,4 0 8,3 1 4,4 1,15 4 1,23
M,
1:15 | 3 |30 7,4 20,4 0 8,3 1,2 5,0 1,15 5 1,61
HIDKE
1175 6 |30 74 | 204] 0 | 83 1,4 5,7 115 | 5 | 1,34
12 | 30 7,4 20,4 0 8,3 1,65 6,5 1,15 5 1.16
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PesynbraThl
Hcxonnble TaHHBIC
pacuera
TMosun ) Harpy3ska ot noesna . Harpy S ;;I(CT(;ITBZ Kodbdur
bl K Ka OT
. T: ’ B i c;)f ’ Zea )(:H HBIEI Oro CJIos vt Hom | Mutinvan
PR Ha HOAPENbCO . napamerp || rpynra, | oo P PHO®
Ka | HACR | ocy, ((opw (TTOC3AR] ~€TO PaMETR 1) IPYRTE: | 1 1o KPUB | 3HAUCHHUE,
IIH, BOM na .V, |crpoen| (pucynok [ h,m .
TCc/0 y Harpyske, | oi Kyer
H, m o cequI/m2 r.4), KM/4 |ud Py, r.1) (bopmyn
Pp, T¢/M To/m TC/M arl.5) i
3 130 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
3 130 7,4 20,4 0 8,3 1 4.4 1,15 7 1,75
6 |30 7,4 20,4 0 8,3 1 4.4 1,15 7 1,53
12 | 30 7,4 20,4 0 8,3 1 4.4 1,15 7 1,34
6 -
OTKoC| 3 | 30 7,4 20,4 0 8,3 1,2 5,0 1,15 8 1,66
BI 10 6
M, 6 |30 7,4 20,4 0 8,3 1,4 57 1,15 8 1,43
1:1,75
, HYKe 12 | 30 7,4 20,4 0 8,3 1,65 6,5 1,15 8 1,27
1:2
3 130 12,5 345 [ 120 8,3 1,2 7,6 1,15 9 1,37
6 |30 12,5 345 [ 120 8,3 1,4 8,7 1,15 9 1,23
12 | 30 12,5 345 [ 120 8,3 1,65 10,0 1,15 9 1,16
Ilpumeuanue - YBenwmdeHHEe HATrPy3KH Ha 3€MJITHOE MOJOTHO 3a CYET MOBBIIIEHUS CKOPOCTH
JIBHDKCHHSI TTO€3/10B TIPUHSTO Ha OCHOBAHUH aHAJIM3a OIMyOIIMKOBAaHHBIX MaTepuaos [18].

XAPAKTEPUCTHUKH BOJIOTHBIX OTJIOXKEHUI

PasnoBumHoOCTB

HAaNMEHOBAaHU
€ rpyHTa

TIPUPOIH
ast
BJIAYKHOC
Thb B
JONISIX
€IMHHULIBI

Koaddurme
HT
MIOPUCTOCTH
, e

Crenenn
pasnoxeH
nsi R, %

NPUJIIOXKEHHUE [
C CXUMaeMOCTh
OIPOTUBIISIEMOCTh
C/BHTY IIO o
KPRUTEATKE Chon | yonyms, | ocamsn
MlIla
nedopmart |l,, Mm/M
B nocie Harpyske |Harpysk
npupont |ymioruen| £>MIla | e P,
oM 1 1101 MlIla

Tunel 00710T,
CIIOXKEHHBIX
TOJIEKO

Pa3sHOBUIAHOCT
bIO
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3aJIeTaHM | Harpy3Ko
u wP= 10,05(0,10 Oéo 0(')1
0,05 MIla
1 2 3 4 5 6 7 8 [ 9|10 11
Ocy1ieHHBIH <3 <5 <25 >042 | >0,172 | > > | <|< I
(vm 0,25 10,33]200|300
VTIIOTHEHHBI 25-40 | >0,030 | >0,105 |
9 <| (<
i) >40 |>0,019 | >0,078 100200
) )
Manosnaxusr| 3-6 5-8 <25 0,049 - | 0,250 - |
" 0,022 0,090
25-40 | 0,030- | 0,125- |0,25 -|0,33]200|300 |
0,016 0,066 |10,A5( - | - | -
0,23(350{420
> 40 0,008 - | 0,036 - (10](20 I
0,026 0,073 0-(0-
250)370
) [ )
Cpenneit 6-9 8-14 <25 0,026 - | 0,136 - |
BIIQKHOCTH 0,016 0,066
25-40 | 0,017- | 0,060 - ]0,15 -]0,23|350(420 I
0,011 0,03 |011) - | - | -
0,19]450(530
> 40 0,005- | 0,036 -
0,013 0,021 (25](37
0-(0-
400(500
) )
OueHb 9-12 14 - 20 <25 0,016 - | 0,087 - |
BJIaKHBIN 0,011 0,046
25-40 | 0,010- | 0,042 - ]0,11 -|0,19]450(530 I
0,006 0,028 1090 - | - | -
0,17]550{600
> 40 0,005- | 0,021 -
0,003 0,015 (40](50
0-(0-
470(550
) |)
M30s1TOUHO >12 > 20 <25 0,011- | 0,062 - |
BJIaYKHBIH 0,005 0,020
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Pa3HOBUAHOCTE CoNpOTHBIAEMOCTS CKHMaeMOCTh
CABHLY IO MoAynb | Tumsl 60510T,
kpbutbyaTke Cycy,
MOJYJb | OCAJKHU | CITOKEHHBIX
npupoaH (Koaddurme Cremens Mlla nedpopmar (I, MmM/M|  TONBKO
ad HT 1507811070 npu
HAMMEHOBAHH | BJIAXKHOC | TOPUCTOCTH P agﬂ;)lf;H B HOCTE | garpyske |Harpysk|Pa3HOBUIHOCT
€ TpyHTa Th B e HAR, 70 mpHpoIH YIUIOTHEH | p MIIa | e P, bIO
JIOJISAX oM Hst IIOX MIla
€ IMHHUILIBL SaTeraH Haurpy31<o
iP= 10,05 [0,20]%0| %
H 1 )
0,05 MIla 510
1 2 3 4 5 6 7 8 19110 11
25-40 - - 0,0900,171550|600 Il
0,085]0,15|600|650
(47](55
0-{0-
490|570
)| )
Carpornerb: <05 <0,02 I
MaJIOBJIaKHbI
i <20
BJIAYKHBII 0,5-55 0,02 - |
0,05
2-10
cHIbHOBIAXH| >5,5 > 0,005 I
bIf
>10
Hpumeuanus

1 B rpade 2 - B uncnuTene ykazaHbl BIAXKHOCTH OPraHOMUHEPAJIHHBIX Calporiesei, B 3HaMeHaTele -

OpPraHUYECKUX Carporesei.

2 B ckobOkax - B rpadax 9 m 10 mampl cpegHme 3HAUSHWS MOAYyNeH ocaiakd, 0e3 CKOOOK -
MaKCHMaJlbHbIE.

MPUJIOKEHUE E
METO/IUKA OMNPEJEJEHUSI OCAJKHA HACBITEN HA BOJOTAX'

* (o3
B maGopatopun koHcTpykumid 3emisHoro monorHa AO IIHMMC paspabGorana mporpamma Juis
[19BM pacuera ocanku HachIred Ha C1a0bIX OCHOBAHUSX.

W3noxeHHass HUXKE MCTOAHMKA MMO3BOJIACT IPOBECTU HpI/I6J'II/I)KCHHI>II71 pacycer.
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Ocanxy Hacelu S M1000# BBICOTHI 33 CUET CHKATUS PaA3HOPOIHBIX CIIOEB Topha B OCHOBAHUU
NPUOJIMKEHHO MOKHO OTIPEACTHUTD 1O hopmyIie

§=2 8,1 E.1)
rae Hi - mourHocTs ciost topda, Mm;
li - MOIyIJTb OCAIKK 3TOTO CJI0S, CM/M;
3Ha4yeHus |; ycranaBauBaroTes mo Gopmysie
li = 4i + Biln(10Pao,; + C), (E.2)

rae Ai, Bi, Ci - K03 PUImeHTsl, ycTaHaBIMBAEMbIE 110 MPUIIaraeMoi TaOJIUIIe B 3aBUCUMOCTH
OT HayaJIbHOIO KO3((ULIMEHTa MOPUCTOCTHU €p (€r0 3HAUEHUS MOTYT ObITh MPUHSATHI 110 TAOIUIE

E.1 npunoxerus E);

ai - K03 UIMEHT, yCTaHABIMBAaEMbIi 110 rpaduKy Ha pUCYHKE E.1 B 3aBUCUMOCTH OT Z; U dy;

Z; - TmyOMHAa OT MOJIOIIBBI HACKIIH (C Y4€TOM TNTyOHMHBI BHITOP(OBBIBAHMS) IO CEPENUHBI CIIOS
Hi;

ay - TOPU30HTAIbHAs IPOCKIHUS OTKOCA;

P - Harpy3ka OT HachlllM Ha TOp(sSIHOE OCHOBAHUE C YYETOM B3BEIIMBAHUS B OOBOJHEHHOMN
gacTu Haceirmi, MlIla.

Uucnennsie 3HaueHus In(100iP + Ci) MOTyT OBITH OMpe/eNneHsbl Mo TpaduKy Ha pUCYHKE E.2
10 MPEBAPUTEIILHO YCTAHOBJICHHBIM 3HaUeHUAM oj, P, Ci.

Tabnuma E.1 - 3navenusi kodpdunuedtoB A, B, C B 3aBUCHMOCTH OT HAYAJbHOIO
K03 PpUIHEHTA IOPUCTOCTH €

e5678910111213141516171819202122232425

0

Al-28| -4 | 7 116124130 |35(39(42(45|48 51|53 [55(56(58|59|61|62]|63]|64

B| 40, [36,]33,]30,(28,| 27 | 25,|24,(23,)|22,(21,]21,(20,| 20, [ 19,]19, | 18,118, |18, |17, [ 17,
513(1]6]6 7155|7193 ([7]2|7[3[9]|52(|9]7

c|18|1.1o0,7|05{f04)03(0,210,1(0,1y0,1(0,1{0,0(0,0/0,0/0,0{0,0(0,0{0,0]/0,0{0,0[0,0
9178501495319 |8|7]|]6|5|4[4]4]3]3
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|

2
0
1 2 3 4 s X
—1
X=10q,P* C

Pucynox E.2 - I'paduk 3navenwuii In(10a,P + C;)
HoMorpammusl
JJIS1 OMIPeiesIeHUs 0CAT0K KeJIe3HOAOPOKHBIX Hachinel Ha 0oJioTax I TMna npu pazianvHou

riayoune 6oJ0Ta 4 - 3,5 - 3 - 2,5 M (110 BepTHKAIN a - 0 - B - I') M Pa3HO# JIOTHOCTH TOp(a
(10 rOpU30HTAIN)
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2) .2\ py = 0,20 — 0,15 r/em? py = 0,15 — 0,10 r/cm? pg = 0,10 — 0,06 r/cam®
1 YHu PP AM_ 08 HM o1 230
4,0 s ) 4.0 - _@C y 40 % .__%0 |
= /V/;‘:.{%j 27 R .7 5
e s \}"’7—3 w -4///;/ 7/ a5 N
*los == /,““ 25 A AN 47///7/‘// o
é - // * ’/“ /// / 0 2,5 |~ 4 , l‘w
Ef20 //7;:: o //lﬁlér/eﬁ 2,0 ¥ // L
< o 7‘
1,5 ol /4 o 1.5 /45/:: 1.5 ////m
1,0 hy 1.0 ] hy 10 h
~ 0 05 10 1,520 258N\2%_ 0 05 10 1520 25 0 05 10 15 20 25
6)
HMm 18840 Ham 1\9#, H.m 20 20,00
4.0 Y 4,0 e 4,0 e :
. 227 N 777/, 2N W Y/ =T
b /A%////‘o 3.0 4/// / e o /W/ ; L
0 310 // / / 3,0 /
Hos[ 7/9/ ' 25 47// //‘ / 25 4 //7 f°
-
g 20 o4 A 2,0 él/ /A’ﬁ oo WL 7 47, /////1
) 15 - /‘V 15 ‘ //;/ 15 ///7//1
1.0 ,/ hy 1.0 7' by 1 / / h,
0 05 10 15 20 25 0 05 1,0 1,5 20 25 0 05 10 15 20 25
" s OHM \'9.0\&9 HM o Lo Hu B & o

| 4,0 o5 !
THHEL | w2l 1 LA s

5|0l // 0 SN 7 4 4/ 541//7///// r‘ 2
%2,5 Z /,///7] 25 M // //;[‘o 2.5 ///gj [/ ﬁ
gz,o & ;9/7[ 2.0 ‘V4/ //7/ - A]/L//) /j/]
) 15 4 1,5 : ///,/ ,.5 // //[Z
' A L7V i 4
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sl VIV ITHSNS o VAL sV
SN S/ I
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1 - rnybuna 6osota, h, M; 2 - BeICOTa HACBIK HaJl ypOBHEM Oosota - H, M; 3 - H30JMHUH 0CaJI0K, CM
(ucKoMast BeTMYMHA OMpeIessieTCs TOUKOoi nepecedenust H u h,); 4 - rmyouna BeitopdoBbiBanust - hy, M
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MNPUJIOKEHUE XK
METO/IUKA UCIIBITAHUS HACBIIIEM HA BOJIOTAX

1. Hacbinu MHAMBUAYaJIbHOTO MPOEKTHPOBAHMS, BO3BEJCHHBIE Ha 00JOTax ¢ COXpaHEHHUEM
Topha B OCHOBAaHHUH, CIEAYET MCIBITHIBATH HA YCTOHYMBOCTH K BO3ACHCTBHIO CTATHYECKOW U
JUHAMHYECKOM HAarpy3kd, OSKBUBAJCHTHOW wWiu OoJiblliel, 4YeM 3aljlaHUpOBaHHAs Ul
ITOCTOSIHHOM KCIUTyaTaluu.

HcnpiTanne He00X0IMMO IPOBOIUTH TP HEMPOMEP3IIUX OCHOBAHUH U TPYHTE TeJla HACKIIIH.
2. VlcnibITaHMIO CTaTUYECKOW HAarpy3Koil MOJBEPraroT HAChIIIU, €CJIU OHU:

3aIIPOCKTUPOBAHBI U3 pacu€Ta Ha YaCTUYHOC OTKATHC OOJIOTHBIX T'PYHTOB U3 OCHOBAHHA WA
Ha IMOJIHOC UX BBIAABJIMBAHUC B CJIydac, €CJIN IMMOJTHOTO OTKaTus HE IMMPOU30IILIIO,

IIpH MOINIEPEYHOM YKJIOHE JHa Oosiota Kpyde 1:10 mst Oonot I tuna, 1:15 mist 6onor I Tuna u
1:20 mis 6ogot 111 Tuna;

B JPYrHX CIydYasX WHANBUIYAJTbHOTO TPOSKTHPOBAHMS, KOT/AA JUJIS  TIOBBIMICHUS
YCTOMYMBOCTH OCHOBAaHMSI MPUMEHEHBI T€ WM WHBIE KOHCTPYKTUBHBIC PEIIEHUS HEIOCTATOYHO
anpoOHpoBaHHBIE U TJIOXO MOJIAIOLIUECS pacyeTy.

3. IlocnemoBaTenbHOCT CTaTHYECKUX HCIBITAHUM CBOAMTCS K cienyromemy. Ha
WCIBITBIBAEMBIX YYacTKaX HACHINM YCTAHABIMBAIOT JBa WM Ooyiee 4-, 6- winm 8-O0CHBIX
TTOJTHOTPY3HBIX BaroHa Ha CPOK HE MEHEE YeM TPOE CYTOK.

B nepuosn ucnibiTanuil BeayTCs €KeTHEBHBIC MHCTPYMEHTAIIbHBIC HAOIIOACHHS 32 OCAJKaMU U
IpyrumMu aedopMarisiMid HACHIIT ¥ OCHOBAHUS.

Ecnu npedopmarmu HachklmM HOCAT 3aTyXaloOIIMM XapakTep, CTAaTUYECKHE HCIBbITaHUS
CUMUTAIOTCS 3aBEPIICHHBIMHU.

HpI/I HCIIBITAHUAX HACBIIIK CICAYCT BECTU XKYPHAJ, B KOTOPOM IPUBOAUTCA XapaKTECPHUCTHUKA
ydacTKa, KOHCTPYKIHWH HACBIIIW, THUII U BCJIWMYHWHA HArpy3Ku, pE3yjibTaTbl I/ICHBITaHI/II\/'I, BKJIO4Yasa
BCIIMYMHY OCaAKH HACBIIIU, nepeMemeHHﬁ OCHOBAHHU:A U T.II.

4. HcnplTaHHIO HHHaMHq€CKOﬁ Harpy3K0171 CICAyEeT MOoABCPrarb HACBIIIKM, HWMCIOMIHEC
KOHCTPYKTHUBHBIC OCO6eHHOCTI/I, IIpU KOTOPBIX HCO6XOI[I/IMO CUHMTAaThCAd C BO3MOXHOCTBIO
IIOBBIIIICHHBIX I[C(i)OpMaI_II/Iﬁ (He60ﬂb]l[a${ MOIODHOCTHb HAaACBIIIKM HJIM IIOBBIINICHHAsA MOIIDHOCTDH
Top(ba o1 Heﬁ) OCHOBAaHHs BCJICACTBUC II€pCAadd Ha HETO AWHAMUYCCKHX HAIrpy3o0K,
COIIOCTaBUMBIX IT10O BEJIMYHUHE C Hany3KOI>'I OT Beca caMOi HaChIIH.

BOHpOC 0 H606XOI[I/IMOCTI/I HUCIIbITaHUA HACBIIIN ,Z[I/IHaMPI‘ICCKOI;'I Hany3KOI>'I pemacTcsa B
IIPOCKTC.

HcneiTanue OUHAMHYECKOH Hany3KOI>'I JOJKHO  COCTOATH K3 HCCKOJbKHMX IIHMKIIOB
MOCJICAOBATCIIbHBIX 34€3J0B HUCHBITATCIBHOTO II0€3Ja C TIIOCTCIICHHO BO3paCTAOIIUMHU
CKOPOCTSAMH.

Ilocme Kaxgoro IMKJIAa 3a€3[0B B 3aBUCHUMOCTH OT BEJIMYHHBI OCAOKH U COCTOSHUS nyTn
OMpCACIIACTCA MOPAAOK ITPOAOJIZKCHU A HCIILITaHUH.
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B mporecce wcmbITaHW MO MapKaM CIEIUATBHON KOHCTPYKIIMH BEIYTCS HAOIIOICHUS 3a
YIOPYTUMH U OCTaTOYHBIMU OCaJKaAMU OCHOBAHUS HACHIIIH.

0] pe3yibTarax HUCIIBITAHUN COCTaBIISICTCS aKT, B KOTOPOM OTMECYACTCA NPUTOAHOCTb HACBIIIN
JJIA HOpM&JIbHOfI SKCILTyaTalluu.

Hacpinb MOXHO cuuTaTh IPUTOJHON JUIsl HOPMAJIBHOM 3KCIUTyaTalllu, €CIU HE HaOII01at0TCs
MECTHBIE€ MPOCATKU U NEPEKOCHl MYyTH, a YNPYrue OCaaKU U Apyrue aedopMaluy HachIlld U
OCHOBAHMS HE IIPEBBIIIAIOT BEJIMYNH, YCTAHOBIICHHBIX B IIPOEKTE.

MNPUJIOKEHUE 3

OINIPEAEJIEHUE PASMEPA KAMHA U1 SAIIIUTHI OTKOCA OT PASMBIBA
TEKYIIUM ITIOTOKOM

OrmpezeneHre pacyeTHOTO JHaMeTpa KaMHS Kak mmapa g, TpeOyemMoro Juisi yKperuIeHUs
OTKOCa OT pa3MbIBa TEKYIIMM BOJOTOKOM, pEKOMEHAYETCS MPOU3BOAUTH 10 popmyiie

A 2e P ~Pa in:u:nst:uf.

v P (3.1)

rae A - ko3hGUIUEHT, YYUTHIBAIOMIMM YCTOWYMBOCTh KaMHS Ha OTKOCE, PEKOMEHAYETCS
npuHUMaTh 4 = 1 Ha yJacTkax KpyThIX MOBOpoToB pycia peku (R <300 m) u 4 = 1,15 Bo Bcex
OCTaJIbHBIX y4acTKax;

g - yCKOpeHHEe CBOOOIHOTO MaICHUS;

Px, Pw - COOTBETCTBEHHO MJIOTHOCTH KaMHS U BOJbI;

0L - YTOJI HaKJIOHA MMOBEPXHOCTU OTKOCA OEPMBI K TOPU3OHTY;
V) - pacdeTHast CKOPOCTb TE€UEHHsI BOJOTOKA.

[Ipy HpoeKTUPOBAHUU 3AIIUTHBIX KOHCTPYKIMI B KaueCTBE PAcueTHOM CKOPOCTH CIEAyeT
MIPUHUMATh CPETHIOI0 CKOPOCTh MOTOKA Ha BEPTUKAIHM Y MOJOUIBEI OTKOCA B pacCMaTpUBAEMOM
CTBOpE.

INPUJIOXKEHUE U

BEJIMYUHA YIIUPEHHOM 3AIIMTHOM MPU3MBI Al ITPU 3AIIIUTE OTKOCA OT
PA3MBIBA C UCITIOJIb30BAHUEM HECOPTUPOBAHHOM 'OPHOM MACCHI



CI 32-104-98 MNpoekTnpoBaHWe 3eMAAHOIO NONOTHA Kene3Hblx gopor konen 1520 mm 133

Al m
14
12
,,‘2'
&
10
Y.
8 /
/ il A2
8 A o
/ "_—//
12
4 T
—
/,
0 S 10 H.om

H - BBICOTA YKPEILIAEMOT0 OTKOCA; /1 - 3AJI0KEHUE YKPEILIAEMOro OTKOCa
dc=1,0m; dc=0,5M

IMPUJIOKEHHUE K
APMUPYIOIIUE MATEPHUAJIBI

B xauecTBe apMupyrOIIMX MaTEpUAIOB B ApPMOTPYHTOBBIX KOHCTPYKLUSX B MHUPOBOU
IPAKTUKE HCIONB3YIOT: METallJ, Kele300€TOH, TIeOTEeKCTH/Ib, a TaKkKe pa3IHyYHbIe
KOMOMHUPOBAaHHBIE KOHCTPYKIUH.

B nocnenHee BpemMs B KauecTBE AapMHUPYIOIIMX IMOJIOTHUIL BCE 4Yalle IPUMEHSIOT
re0TEeKCTUIIbHbIE MaTepUabI.

OO6mwmit mepedeHb HOMEHKIIATYPhl T€OTEKCTHIIBHBIX MaTepHaioB BKirouaeT 6osee 200 Mapox,
BBIITYCKAaEMbIX B CTpaHe U 3a pyOexom [4, 7].

['eoTekCTUIIBHBIE MaTepUallbl HW3TOTABIMBAIOT H3 HeDTH (MOJUMAMHIBI, TOJIUIPHUPHI,
MOJIMIPOIUJICHBI), KpeMHe3eMa (CTEKJIIOBOJIOKHO), JPEBECHOM IyJbIbl (BHUCKO3a, alleTar).
BrimyckaroT ux B BHJIE TIOJIOTHHII (TKAHBIX, HETKAHBIX, CETYATHIX).

[Ipy npuMeHeHUM B KayecTBE apMHUPYIOIIUX JJIEMEHTOB TEOTEKCTHJIA MpPeAroYTeHUE
OTJaeTcsl MarepuaiaM, O0JIaJarollMM BBICOKMMH TMPOYHOCTHIO HAa PACTSDKEHHE U MOJYJIEeM
nepopmanuu (HEOONBLUINM Y/UIMHEHWEM IPU pPa3pbiBe), YCTOWYUBBIMH TIPU BO3JCHCTBUU

TEMIICPATYPHBIX KOJ'IC68.HPII>1, MHUHCPAJIBbHBIX KHCJIOT, IICJIOYHBIX CpCa, 3aCOJICHHOCTH, BJIalrd U
COJIHEYHOM paayanuu.

B Ta6J'II/II_[e K.1 OPpUBCACHBI XapAKTCPUCTUKH HCKOTOPBIX BBIITYCKACMBIX B Haleun CTpaHe
TCOTCKCTUJIIBHBIX MaTCPUAJIOB.

Taoauma K.1
VY mimmHeHne
Vcunue
Tonumxa, npu Iupuna
HanmenoBanue matepuaina pas3pbiBa, . AADLIBE oM. M
kH/M (kr/m) P E/ | PY ’
()
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VY unenue
Yeunue
Tonmuna, pu IMIuprna
HaumenoBanue maTepuaa paspbiBa, . ASDEIBe oHA. M
kH/M (xr/m) P Ig | PY ’
%

JopHutr  (CHMHTETHMYECKHH  HEeTKaHBIH  MaTepual 5-12 4-5 70-140 | 15-25
pa3nuuHbix Mapok, TY 21-29-81)

(500 - 1200)
Apmonop-1 (OTXOOBl CHHTETHYECKHUX BOJOKOH U 4-7 4 60 - 70 1,6
BOCCTaHOBJICHHOM INEPCTH, IIPONUTAHHBIE BOJIHOU
JUCTICpCHEN PE3UHBI) (400 - 700)
CIIAIT-Kema (cTexmonnacTuk Ha ocHoBe| 63-73 1 4-5 1
crexnocerkn, TV 6-11-217-76)"

(6300 - 7300)
PoBunrosas tkaub TY 6-48-43-90 mapku Tp-07 80 (8000) 1 3-4 1
Crexnomiactuk PCT-JI (Ha OCHOBE CTEKIOCETKH 80 1 5-6 1
BSI3aJIbHO-ITPOLIMBHOM 31EKTPOU3O0ISIIUOHHON MapKU
BII7-04, TV 6-11-286-73)" (8000)
Crexnomiactuk HC-120-TC (Ha 0OCHOBE CTEKIOCETKH 30-40 0,5 2-4 1
W3 HEKPYUYECHBIX CTEKIOHUTEH )

(3000 - 4000)
CrexioBonokno HIIC-290-0 (HekpydeHbIe HHUTH C 38 1 - 1
KPYITHBIMH STYeHKaMH, IPOITUTAHHBIE JIATEKCOM )

(3800)

" IpornuTouHbIi cocTaB: Jak GakenutoBbri - 100 B.4.; xuopmapadun (TY 6-01-568-76) - 10 B.u.;

¢noropearenrokcons (TY 38.103.429-83) - 40 B.u.

™ TokpsiTre TaTexcom Mapki BXB/I-A.

W3 Ttabmuubsl BUIHO, YTO TPeOOBAaHUSM apMUPOBAHHUS TPYHTOB B HauOOJbLIEH CTENeHU
YIOBJIETBOPSAIOT CTEKJIOTKAHU M CTEKJIOCETKH, MOKPHIThIE PA3IMYHBIMH 3aIIUTHBIMH IJIEHKAMHU,
CMOJIaMU U JJakaMU (TaK Ha3bIBa€MbI€ CTEKJIOTIIACTUKH).

CTeKJIONIaCTUKHA UMEIOT CJICAYHOIIUEC MMPECUMYIICCTBA:

BBICOKYIO ITPOYHOCTH HA PBI3PLIB;

HC3HAYUTCIIBHOC OTHOCUTCIIbHOC YIJIMHCHUC

(BpICOKMI MOAYNb JAedopmanuin),

IIO3BOJISICT UM BKIIFOYATHCA B pa60Ty IMMPAKTUYICCKU OJHOBPECMCEHHO C I'PYHTOM;

qTo

YCTOMUYUBBI K aTMOC(GEpPHBIM M JPYrUM BHEUIHUM BO3AEHCTBUSM (IPU TMOKPHITHUH HX
3alIUTHBIMU IUIEHKAaMU, JJAKaMH U CMOJIaMU COOTBETCTBYIOIIIETO COCTaBa);

CPaBHHUTCIBHO HEBBICOKYHO CTOUMOCTD.

HpI/I CTPOUTCIILCTBC IKCJIC3HBIX JOPOT' TCOTCKCTHUIILHBIC MAaTCPUAJIbL

MNPUMCHATH B CJICAYIOIIUX CIIydasaX.

1enecoo0pasHo




CI 32-104-98 MNpoekTnpoBaHWe 3eMAAHOIO NONOTHA Kene3Hblx gopor konen 1520 mm

Tabauua K2

135

Cdepa npumeHeHus

PexoMeniyemblii MaTepra

1. Jns ycunenuss pabodeill 30HBI 3eMIITHOI'O TOJOTHA (B
OCHOBaHUH OalIACTHOW MPU3MBI WM 3AIUTHOTO CII05)

CIIOCOOHOCTH  Ci1a0BIX

Topdamu,

TIOBBINICHU L

2. Hnsa

OCHOBaHUH

Hecyuiein
(mpencTaBiIeHHBIX HJIaMH,

CarporesiMu U Jp.)

3. Ilpu coopykeHHHU HACHIIIEH U3 HEKOHIUITMOHHBIX TPYHTOB
(TBepoMep3IbIe TJIMHUCTBHIC

TPYHTBI JJid CO3JaHUA 3aMKHYTBIX 000JI04EK B OTKOCHBIX

MMEeCKH, TMCPCYBIAKHCHHBIC

30Hax)

4. Jlns co3maHug HAchIe C TIOBBIIMIEHHOW KPYTHU3HOM

(B

CTECHEHHBIX YCIIOBHSIX)

OTKOCOB CJIOKHBIX HWHXCHECPHO-TCOJIOTHYCCKUX n

5. 3amuTa OTKOCOB 3€MJISTHBIX COOPYXKEHUH OT 3p0O3UH

6. B KOHCTPYKIUAX 3alUTBl OTKOCOB IOATOILIACMBIX

HaCBIIEH OT Pa3sMBIBOB Ha BOJOEMax U BOJAOTOKax

Jopuur WA CTEKJIOTKAHU
CTEKJIOIJIACTUKHU (BO3MOKHBI B
KOMOHMHAIINH )

CTEeKJIOTKAaHH W  CTEKJIOIUIACTUKH B
KOMOWHAIIUYU C IOPHUTOM

Hoprut

CTeKJIOTKaHM W  CTEK/IOIUIACTUKH B

KOMOHWHAIIUYU C IOPHUTOM

3aaHkepHAast CTEKJIOCETKAa B KOMOWHAITNH C
MIOCEBOM TPaB 110 PACTUTETHLHOMY CIIOI0

JlopHUT - B KadecTBE aHTHQWIbTPA MO

IJIMTaMd ¥ KaMEHHOW  HAOpOCKOIi;

CTCKJIOTKAHU W  CTCKJIOINIACTUKH  IJIA

apMHUPOBAHUS OTKOCOB HaCBHITIEH,
YCTpanBaeMbIX BJIOIb BOJOTOKOB IpH/
YCIIOBHH 3aIIUTHI OTKOCOB OOJIETYeHHBIMH

JKEINe300€TOHHBIMU TIITUTAMU

7. B napeHaxax B KadecTBe (HIBTPAMOHHON 3amuThl|/{opHAT
KPYITHOOOJIOMOYHOT'O 3aMTOTHUTENS B TPYO OT KOJTbMAaTaIiuu
HNPUJIOXKEHMUE JI

XAPAKTEPUCTHUKA NOJUMEPHbBIX TPYB U TPYBO®UJIbTPOB [32]

. . Huamerp Enunwnma
IIpeiickypaHT, HAaMMEHOBaHUE U3ENNN [ozunus
TpyOBL, MM | H3MEpeHUs
1. IpetickypanT 05-03-32 Ha u3menus U3 MIacTMacc: 1000 m
a) TpyObl npeHaxxHble rodpupoBaHHbie U3 mommdTIiieHa| §8-0128 90
(TIBII) (TV 6-19-224-83)
8-0219 110
8-0220 125
0) TpyOs! u3 nomuBuHWIXIOpHIa ([IBX) 116
2. Npnenckuii komouHat «IIporpeccy:
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. . Huamerp Emnnuna
[IpefickypaHT, HAUMEHOBAaHUE U3IETTHHA [ozunus
TpyOBL, MM | H3MepeHHS
a) TpyObl BuThle u3 nonuBuHIWIXIopuga (TY 21 YCCP-72- 100 M
72)
150 "
06) TtpyboduneTp w3 I[IBX, oONbUIGHHBIH 3alIUTHBIM 100 "
(GUIBTPOM M3 IONHUITHIICHA
3. Ilpeiickypant 06-14-01. TpybodunsTp U3 kepam3uroderona| 3-079 150 "
(JImano3oBckuit 3aBoj)
4. TpyOGodmibTp M3 Kepam3UTOOETOHA (IKCIIEPUMEHTATBHBIN 125 0,5m
3aBox BHUMXKT MIIC)
5. Mydra u3 noaustusicHa - 1 mT.

NPUJIOXEHHUE M

CXEMATHYECKASI KAPTA KJINMATHYECKOI'O PAMOHUPOBAHUSA
TEPPUTOPUM JIJISI CTPOUTEJIBCTBA (CHu 2.01.01-82)
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Bo3moxxHas
Cpenneroaos
Knunmatnuaeck |Cpegaemecsaut (CpeqHemMecsyH HCIapseMoc
Kaumatnueck oe XapakrepucTu
. e as t Bo3myxa B | as t Bo3myxa B Tb C .
ve pailoHbI . KOJIMYECTBO Ka rmojpaioHa
noapakionsl | smBape, °C utone, °C MOBEPXHOCT
0CaJKOB, MM
U CYIIH, MM
1 2 3 4 5 6 7
1A Or-32 uamxe| Ot 4 no 19 184 - 705 200 - 300 |Beunas
Mep3J1oTa
1b » =28 » » »0»13 To xe
1B » -14 no -28 » 12 » 21 485 - 697 300 - 500 [Cypossrii
| R . |xumar,
360 - 410 600 - 700 H3GITOUHOE
YBITQXKHECHUE
1r Or-14 no-281 Or0 o 14 Beunas
Mep3JioTa
11 »-14 » -32 » 10 » 20 478 - 688 300 - 400 [Cypossrit
KJINMAT,
n30BITOYHOE
YBIQKHCHHE
IIA Ort-4 no-14 Or 8 mo 12 589 - 675 200 - 400 |CypoBsrit
KJIMMarT,
H30BITOYHOE
YBIQKHCHHE
I 116 » -3 »-15 » 12 » 21 678 - 856 300 - 500 |U36sITOUHOE
YBII&)KHEHUE
1IB » -4 » -14 » 12 » 21 609 - 798 300 -600 |To xe
1r »-5»-14 » 12 » 21
1A Or-14 1o-20 | Ot 21 mo 25 195 - 432 500 - 800 |3acymumuBsIit
KJIIMMAaT
i 1B »-5»+2 » 21 » 25
1B »-5»-14 » 21 » 25 403 - 629 500 - 800
IVA Or-10 10 +2 (Ot 26 mBeIIE | 127 - 437 | 1000 - 1400 (3acynumuBsIii
KJIMMAaT
AV
VB »+2 » +6 » 22 1o 28 CyOTponuku
VB »0»+2 » 25 » 28 »
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Bosmoxnas
Cpenneroaos
Knunmatnuaeck |Cpegaemecsaut (CpeqHemMecayH HCIapseMoc
Knumatuueck oe Xapakrepuctu
N ue as t Bo3myxa B | as t Bo3myxa B Tb C .
re pailoHbI N o o KOJINYECTBO Ka ronpaiioHa
nonpaiionsl | sHBape, °C utoine, °C MIOBEPXHOCT
0CaJIKOB, MM
U CYIIH, MM
1 2 3 4 5 6 7
Ivr »-15»0 »25» 28 151 -249 | 800 - 1000 (3acyuuinBbrit
KITUMaT

3HaveHus XapakTepu3yloT kimMar BOnmm3u Llenmnorpaga m Kaparanael, KoTopble MO YCIOBUSAM
JIOPO’KHOT'O CTPOUTENIHCTBA I1eIeCO00pa3HO BRIICIHUTH U3 Mojpaiiona IB u BximrounTts B moapaiion I11A.

Ilpumeuanue - I'pador 1 - 4 B3saTel U3 Tabmupl CHuWM 2.01.01-82; rpada 5 3amonHeHa Ha

OCHOBaHWM JaHHBIX mpuiioxkeHus: 3 sroro ke CHull; rpada 6 3amonHeHa mo JaHHBIM KIMMAaTHYECKOTO

atnaca CCCP,

BBII. 1.

NPUJIOXEHUE H

CXEMATHYECKASA KAPTA I''1TYBUHBI IPOMEP3AHUA I'NIMHUCTBIX U
CYI'VIMHUCTBIX I'PYHTOB (CHuM 2.01.01-82)

4b%
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fra0f
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8

INPUJIOKEHHUE I1

PACYET TAPAMETPOB BETPOBbBIX BOJIH /IUISA OITPEAEJIEHUA OTMETKH
BPOBKH HACBIIIN U MOIMHOCTMU KPEIIVIEHUSA OTKOCA
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HapaMeTpLI BCTPOBBIX BOJIH OMMPCACIIAIOT MJIA ABYX PACUCTHLIX CIIy4acCB:

JJId Ha3HAYCHUSA OTMCTKU 6pOBKI/I HACBII WX BCPXa KPCIJICHUA OTKOCA, KOTAa MPUHHUMAIOT
YCJIOBUS TMOATOINUICHHA HACBIIIW IIPpU HanOOJIbIICM pacxone; Ipu pacdeTe KOHCTPYKIHUU
KpCIUICHHUA OTKOCA, KOT'la IPUHUMAIOT YCIIOBUA NMOATOIIJICHUA HACBIIIU IIPU paCYCTHOM pacxo/e.

Paznuunbie r1yOMHBI BOJBI HA TOWME PEKH MPH HAWOOJBIIEM M PAaCUETHOM pacxojax, a
TaK)K€ HOpPMaTHBHbIE 00ECIEYEHHOCTH BETPa M BBICOTHI BOJIHBI B CHUCTEME LITOpMaA JUIsl JBYX
Ha3BaHHBIX PACYETHBIX CIIY4aeB OIPEACIAIOT 1B 3HAYCHHUSI BBICOTHI BOJIHBI U €€ IIEpUOA.

HopmaTtuBHbIe 00€CrieueHHOCTH PACcXO0JI0B BOJIbI, CKOPOCTH BETpa M PACYCTHOM BOJIHBHI B
CUCTEME IITOpMa JJaHbl COOTBETCTBEHHO B T1I. 9.3 1 9.4 HacTosiero CBoja mpaBuiL.

B cucremy pacdeToB BXOJAT ONpeeTIeHne CKOPOCTEeH BeTpa, MapaMeTpOB BOJIHBI AT pacdera
BBICOTHI HaKaTa BOJIHBI Ha OTKOC, ITApaMeTPOB BOJIHBI Ul pacdeTa MOIIHOCTH KperuieHus. Bce
pacdeTsl IPOU3BOISATCS B COOTBETCTBUH O CHwI 2.06.04-82*, BCH 206-87 u PJ1 31.33.05 [20].

IIpumep pacuyera. PaccMOTpUM y4acTOK IOAXOJHOM HAChIIM K MOCTOBOMY II€PEXOIY
KEJIe3HON JOpOTW MepBOW KaTteropuu oOuieil cetu y r. AcTpaxaHu, pabOTaOMIEro B YCIOBHSIX
MOATOIUICHHUS TAaBOJIKOBBIMU BoJiaMu p. Bouru.

A. OnpenesieHne pacuyeTHbIX CKOPOCTell BeTpa

BetpoBoii pexum B paccMaTpuBaeMOM pailOHE MPOTHO3ZMPYETCS HA OCHOBAHWU MaTEpPHAJIOB
HETIPEPBHIBHBIX B  TE€UeHWe 25 JIeT CpPOuYHBIX HaOmIoJAeHUH Ha  AcTpaxaHCKOU
ruapomeroocepBaropun (I'MO), kak penpe3eHTaTHBHOMN /i JAaHHOTO paiioHa. AcTpaxaHCKas
I'MO pacnonoxena Ha mectHOCcTH Tuma B (m. 2.8 BCH 206-87); W3MepeHUs CKOPOCTH BETpa
MIPOM3BOIMINCH (IFOrepoM Ha Beicote 11,6 M.

[Muku monoBoAbS B paiioHe, MO JaHHBIM MHOTOJIETHUX ruaporpados p. Bouru, npuxoasrcs
Ha JIBa Mecsla: Mail U WIOHB, JUISl MEepHoJa KOTOPBIX U OIpenessieTcs pacueTHas CKOPOCTh U
HaIpaBJIeHUE BETpa.

CrartucTuueckre JaHHBIC MOBTOPSIEMOCTH B MPOLIEHTAX TI'pajalliid BeTpa MO CKOPOCTIM H
HaIpaBJICHUSM CPEHUE 32 Mall U UIOHBb MECSIIbI PUBEICHBI B TabywmIe [1.1.

Jliia kaxaoro pymb6a paccyMTaHbl MOBTOPSIEMOCTh BEeTpa 1o rpaganusM P, % yucia ciydaeB
HaOmoeHui (13 Tabauiel M.1), a Takke odbecrnedyeHHOCTH F, % (kKak mocienoBaTebHbIE CYMMbI
MOBTOPSIEMOCTEH IO TpajalusM OT OOJIBIIMX CKOPOCTEH BeTpa K MEHbIIMM). Pesyibrar
npuBeneH B Tabmuue M.2. Ilo obecneuennoctsm F, %, Ha KiIeT4aTKe BEPOSTHOCTEH CTPOSTCS
rpadUKu PSKUMHBIX (YHKIUH BETpa B paccMaTpuBacMoOM paiioHe (pucyHOk M.1), i Bcex 8

pyMOOB.
Tabauna II.1
I'pamarun Hampasnenus (pymOb1)
CKOPOCTH BeTpa, Bcero
M/c C CB B OB IO 103 3 C3

0-1 1,7 0,9 1,25 1,75 1,55 1,55 1,5 1,8 12,0
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I'paparun Hanpasnenus (pymObi)
CKOPOCTH BeTpa, Bcero
M/c C CB B 0B 1O 103 3 C3
2-5 6,75 7,2 8,55 8,7 5,8 6,8 8,0 7,7 59,5
6-9 2,15 2,9 4,05 3,45 2,25 1,8 2,4 2,5 21,5
10-13 0,3 0,8 11 1,45 0,35 0,35 0,65 0,75 5,75
14 -17 0,08 0,15 0,2 0,3 0,085 [ 0,035 | 0,15 | 0,135 1,135
18- 20 0,03 | 0,015 | 0,015 | 0,015 | 0,035 0,11
21-26 0,015 0,015
Bcero P, % 10,98 | 11,95 | 15,15 | 15,68 | 10,065 | 10,55 | 12,715 | 12,92 100,01
Tabnuna I1.2
B nponenrtax
Hampasnenus (pymOsi)
Cxopoct
b BeTpa, CB B 0B 1O 103 3 C3
M/c
Pp|lF|(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|11,3|3,484,63(3,32|3,79(5,11|6,41|5,80(7,11
5
6-9 19,5123,0124,2(32,2126,7|35,3|22,0]33,3(22,3|26,9(17,0(20,8|18,8(25,2|19,3(26,4
8 4 7 2 4 2 0 5 5 8 6 4 7 8 6 7
2-5 61,4184,5160,2192,4(56,4(91,7(55,4(88,8(57,6|84,6)|64,4]|85,3]|62,9|88,2159,6 86,0
8 2 5 7 3 5 9 4 2 0 6 0 2 0 0 7
0-1 15,41 100, 17,53 100, |8,25(100, 11,1100, 15,4100, |14,7]100,|11,8] 100, |13,9| 100,
8 0 0 0 6 0 0 0 0 0 3 0
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Pucynok I1.1 - Pexxumasie pyakmun ckopoctu Betpa (I'MO r. Actpaxass)

PacueTHbie CKOpOCTH BETpa B COOTBETCTBHUM C MIL. 9.3 M 9.4 NPHUHSATHI MOBTOPSIEMOCTEN: MPHU

onpe/ieNieHuu OTMETKH OpoBKU Hacku 1 pa3 B 2 roga (obecnieueHHocTs 50 %) u mpu pacuerax
MOIIHOCTH KperuieHust 1 pa3 B 25 net (obecneueHHOCTH 4 %).

Jnst kaxaoro pym0a MPUMEHUTEIFHO K WCIOJIB30BAHHBIM JAHHBIM CTaTHCTHYECKOTO psijia
HaOJTFOICHHBIX CKOPOCTEH BeTpa ompeaessieTcsi 00eCIeYeHHOCTh BETpa MOBTOPSIOMIETOCS OJTUH
pa3 B HOpMaTuBHBIC Ny JieT 110 dopmyste (1) BCH 206-87

F, =417 TP

At (ILT)

rae t - HempepbIBHAas MPOJOJDKUTEILHOCTh JEHCTBUSA BeTpa (IpU OTCYTCTBHUHM JAaHHBIX
MIPUHUMAETCS pPaBHOU 6 4);

N - 4ucio aHed cpouyHBIX HAOJIIOACHUH B IOy 3a MABOJKOBBIA NEPUOJ, B JAHHOM MPHUMEPE
maii-uroHs N = 61 gens;

P
H, =a
Ny - HOPMATHUBHOC YMUCIIO JIET IIOBTOPSIEMOCTH BETpa, B JAHHOM IIpUMEPEC g roga u

n =25
b JET,
Py - moBTOpsieMOCTh HampaBJeHUs BETPa B JAOJSIX €IUHHUIIBI OT CYMMBI TOBTOPSIEMOCTEN BCEX
HarnpasJieHul (OepeTcs U3 MOCaeIHEeH CTPOUKH TaOIHIIbI M.1).
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Borunicnennple 3HaueHHsI 0OeClieueHHOCTEN B IpoleHTax F2 M Fos M COOTBETCTBEHHO MM
CHATBIE C TPApUKOB PSKUMHBIX (QYHKIMHN (pUCYHOK [1.1) pacueTHbIE CKOPOCTH BeTpa Vs o 1 Vi o
MpUBEJICHbI B Tabnuie N.3.

Tabnuma I1.3
Hanpagsnenwue Berpa (pymMObI)
IToka3zaTenu

C CB B IOB IO 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
V4o, M/C 17,0 18,0 18,5 14,0 19,0 17,0 19,5 19,0
V5006, M/C 12.5 13,5 14,5 15,0 13,0 115 13,5 14,0

Ckopoctb BeTpa Vy, MPOTHO3UPYEMYIO 0 JaHHBIM MaTEpUKOBOI TMAPOMETEOCTaHIMU Vi,
ClIeIyeT MPUBECTH K YCIOBUSAM BOJHOW MOBEpXHOCTH Ha BbicoTe Z = 10 M mo dopmyne (149)
CHu1MM 2.06.04-82*:

VW = kz kﬂ k| V|Z, (H.Z)

riae V) = Vi, K; - ckopocts Ha BeicoTe Z = 10 M Ha matepukoBoit [MO;

K, - ko3 GuIHeHT TpUBEACHUS CKOPOCTH BETPa K 3HAUYEHHUIO Ha BeIcOTe 10 M, MPHMHUMACMBII
mpuz=5m-1,1;z=10™m- 1,0; mpu Z =20 ™ - 6osee 0,9, B nanuom npumepe Z = 11,6 m - 0,98;

Kqi - K03 uIeHT IepecueTa CKOPOCTH, U3MEPEHHOH ¢utrorepoM (Ho He OGosee 1).

kn = 0,675 + 4,5/V, (I.3)

31ech K - Ko GHIMEeHT IpUBEAEHUs CKOPOCTH BETPa, K3MEPEHHON Ha MaTepukoBoit MO, k
YCIIOBUSAM BOJHOU MOBEPXHOCTH MPOTHKEHHOCTHIO L, KM, B 3aBUCUMOCTH OT TUIIa MECTHOCTH A,
B u C mo CHwN 2.01.07-85; npu JyiMHE BojoemMa MeHee 20 KM clieyeT MoJIb30BaThCs IpaukomM
pucyHka 2 CHuM 2.01.07-85, BCH 206-87.

Pacuetsl ckopocTeit BeTpa HaJ BOJHOW MOBEPXHOCTHIO MO 8 pymOaM i MOBTOpsieMOCTH 1
pa3 B 2 roaa (obecnieueHHOCTh 50 % A5 Ha3HAYEHUS OTMETKU OpOBKHM Hachinu) U 1 pa3 B 25 ner
(obGecnieueHHOCTD 4 % IS pacyeTa MOIIHOCTH KpEIUJICHHsI) TPUBEACHBI B Ta0nuax M.4 u M.5.

Ta6nuna I1.4
HarMeHOBaLHE 3HaueHUSA PaCUCTHBIX BEJIMYUH

PACUYCTHBIX BCIIMYUH C CB B OB O 03 3 C3
Vi, M/c 12,5 13,5 14,5 15,0 13,0 11,5 13,5 14,0
ke 1,0 1,0 0,99 0,98 1,0 1,0 1,0 1,0
kaVi, M/c 12,0 13,2 14,1 14,4 12,7 11,3 13,2 13,7
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HauMeHoBanme 3HaueHus PaCyYCTHBIX BEIIMYNH

PAaCUYCTHBIX BEIIMYWH C CB B OB 70 03 3 C3
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
Vws0%, M/C - 14,0 15,0 15,3 - 12,9 15,0 15,5

Tab6numa ILS
Haumenosanue 3HaueHus PaCyYCTHBIX BEIIMYNH

PaCUYCTHBIX BEJIMUYWH C CB B OB O 03 3 C3
Vi, M/c 17,0 18,0 18,5 19,0 19,0 17,0 19,5 19,0
ke 0,945 0,931 0,924 0,917 0,917 0,944 0,911 0,917
kaVi, M/c 15,8 16,4 16,7 17,1 17,1 15,8 174 17,1
L, km - 1,2 1,2 1,2 - 3,2 3,2 3,2
ki - 1,055 1,055 1,055 - 1,12 1,12 1,12
Vi 4.9, M/C - 17,3 17,6 18,0 - 17,7 19,5 19,2

b. Onpenesienue napamMeTpoB BOJIH U BbICOTHI HAKATA IJI1 HA3HAYEHHUSI OTMETKH OPOBKH
HACBINHU

Hcxons u3 Tonorpadguu paiioHa MOATOIJICHUS U a3UMYyTa OCH HachImu oL = 187° yCcTaHOBIJIECHO,
YTO HauOOJbIINE UIUHBI Pa3TOHOB BOJIH, MOAXOAAIINX MPAKTHYECKH (PPOHTAIBHO K OCH HACKIMH
co cropoHsl p. Boarum (3amagHoe HampaBieHHE) M CO CTOPOHBI €€ MOMMBI (BOCTOYHOE
HaIpaBJIEHUE), COCTABJISIOT cCOOTBeTCTBEHHO 3200 M 1 1200 M.

[Io »TuM HampaBlIeHUSIM MPOTHO3HPYEMbIE CKOPOCTH BeTpa MPaKTU4YEeCKH OyayT
HauOoapmMMH (cM. Tabnuimy M.3), T.e. HANpaBJiCHUS SBISIOTCS BOJHOOMACHBIMU M IS HHUX
OTIPEICIISAIOTCS pacueTHbIE MapaMeTpbl BOJIH.

B cnywasx cnoxxHoi KoHGuUrypauuu OeperoBoil IJIMHUU BOJIHOONACHOE HAaIpaBJCHHE
OTIpeJIeNIIeTCsl MO pe3ylbTaTaM pacueTa BBICOTHI BOJHBI C HCIOJIB30BAHUEM CIEKTPATIBLHOTO
METO/Ia, a MPH OTKJIOHEHUH TJaBHOTO Jiyda BOJIHBI OT HOPMalu K OCH Hackimu Oonee 20°,
JOJKHA YYUTBIBAThCA pedpakiivs BOJIHBI B COOTBETCTBUU ¢ Tm. 14 - 17 mpunoxkenust 1 CHul
2.06.04-82*,

BbpoBka Hachllii Ha3HA4YaeTCs MUCXOJs U3 YPOBHS Ha MUKE MaBOJKAa MOBTOPSIEMOCThIO 1 pa3 B
300 ner (oGecmeuennoctb 0,33 %) W BbicOTa Hakara Ha JTOT OTKOC TpU MITOPME
noBTopsieMocThio 1 pa3 B 2 rosa (obecnieueHHOCTH 50 %).

Jlis oHOM M3 XapaKTepHBIX TOYEK TPacchl XKeJIe3HOW JOporu (a MX Ha MPOEKTHUPYEMOM
y4acTKe MOXeT OBITh HECKOJIbKO) IO BOJHOOMACHOMY HAIPaBICHHUIO «3amaa» Ha Jiyde
npoTsbkeHHocThio L = 3200 M cpeanss riiyOMHa BOJBI Ha aKBaTOPHM OIpeiesieHa ¢ IUIaHa ¢
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ropusoHTasIME B MacmTadbe 1:25000, 3nauenmem O, = 3,45 M, a IO BOJHOOIIACHOMY
HAaIIpaBJICHHUIO «BOCTOK» Ha Jiyde npoTsokeHHocTsio L = 1200 - dep = 2,30 M.

[Tpu cioxxHOM penbede THA HA aKBATOPUU JOJIKHO YUUTHIBATHCS H3MEHEHUE TITyOUHBI BOJIBI
10 JTydy BOJIHBI (1. 3.5 BCH 206-87), Wik B UTOT€ pacyeTHasi BRICOTA BOJHBI, KaK MPaBUIIO, OyJeT
MEHBIIIE.

[Ipu pacueTHOM BeTpe 3anmaaHOro HampaBieHus Vso o = 15 M/c 1 BoctouHOTO V5005 = 15 M/C
g
OTIPENIETISIOTCS. OTHOCUTEIIBHBIE XapaKTEPUCTUKU Pa3rOHa BOJHBI " u CpenHeu TiyOUHBI BOJIbI
gd

" Mo mum ¢ rpaduka pucyHka 1, mnpunoxkenue 1, CHull 2.06.04-82* CHUMAIOTCS

ah gl
OTHOCHTEIIbHBIC XaPAKTEPUCTHKH IapaMi METPOB BOJIHBI: CPEIHEH BBICOTBI | i mepuoxa | |

M0 KOTOPBIM OTIPEICIISIOTCS CPEIHss BhICOTa BOJHBI N, ee mepuon T u auHA A.

BbicoTa Hakata BOJIHBI Ha OTKOC pacCYMTBhIBaeTCs 1Mo BoyiHE hj ¢, oOecneuenHocThio 1 % (B
CHUCTEME IITOpMA).

e, =2.07h (I1.4)
. gT?
L= 5 R
2m (IL5)

Pe3ynbrarhl pacueToB npuBeeHb B TabauIie 1.6.

VY oCHOBaHHUS OTKOCA HACHINHU IIyouHa Boabl 0 = 1,45 M 1 BOJIHA, BBIXO/S Ha MEIKOBOIHYIO
30Hy, Tpanchopmupyercs. Ee Beicota hj ompenensiercs mo m. 17, dopmyne (153) u rpaduky
pucyHka 5 npuioxxkenusi 1 CHul 2.06.04-82*:

h =Kk kkh,, (IL6)

rae ki, Kr, K - koadduimenTs COOTBETCTBEHHO TpaHChopMaIiu, pepakIuy U MOTEPh;
Ki, hg - BBICOTa BOJIHBI 10 TpaHC(hOPMAIIHH.

Koaddunment tpanchopmaruu onpenensiercs B ¢yakmun ot d/A. Tlpu yrie moaxoaa ayda
BOJIHBI K OTKOCY oL = 7° pedpakiiusi BOJHBI He BO3HUKaeT U K = 1, a mpu ykioHax JHa OoJiee
0,03 motepu orcyrcTByYIOT (K; = 1).

BosiHa HaunMHaeT paspymiathCs ¢ TIYOMHBI MEHBIIEH KpUTHYECKOW Uy, ompemensieMoit B
h

GbyHKIIH g™y npu T1yousre y otkoca d = 1,45 M > d¢r paspyiaercs U mepexouT B HaKatr

HEMOCPEJCTBEHHO Ha OTKOce. PacueT mapamMeTpoB BOJIHBI [T OTIpEAETICHHUS BHICOTHI HaKaTa JIaH
B Ta0suue N.7.
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BricoTy HakaTta BOJIHBI Npyn 1 9 (0OecniedeHHOCTh 10 HakaTy 1 %) Ha OTKOC 3aJI0)KEHUEM M
(GpOHTATBHO MOIXOAAIICH BOJHBI Ny o, ompenessitorT mo dopmyse (25), rpadpuky pucynka 10 u

tadauuaM 6 - 9 m. 1.14 CHwull 2.06.04-82*.

Nrun 106 = Kr kp ksp Krun N1 %, (IL.7)

rae Kr u Kp - K03 pHIHeHTHI IIepoX0BaTOCTH U MTPOHUIIAEMOCTH 3aIIUTHOTO MOKPHITHS;

Ksp - K03 hHIIMEeHT, 3aBUCAINI OT CKOPOCTH BETpa U 3aJI0KEHHS OTKOCA;

Krun - K03 durrenT, 3aBucsmuii ot nonoroct BosHbl A/h u 3anoxenus otkoca m. [Ipu yrie

Ol JIy4da BOJIHBI K HOpMaJId OCH HACBIIIM BBICOTA HAKaTa YMCHBIIACTCA HA KOBq)q)HHHGHT ka.

B Hamem mpumepe A OTKOCa 3ajlo)KEHHEM M = 2 B MPENNOJIOKEHUU YKPEIUIEHUS €ro
XKeJ1e300€TOHHBIMY TUIMTaMU U yriie o = 7° pe3yibTaTbl pacueTa BbICOTHI HAaKaTa BOJIHBI Ha

OTKOCHI HACBITIU C 3aIaIHOTO ¥ BOCTOYHOTO HAIpaBJICHUM CBEJEHBI B TAOIUILY [1.8.

Taoauma II.6
B cr;r Cl';_‘]“ =g ] —_
OJIHOOIACHOE el ga .:,f £ IR T, c hio, M A M
HarpaBJIeHHE 7 e e I
3anan 140 0,15 0,016 1,47 0,36 2,25 0,75 7.9
Bocrok 52 0,10 0,011 1,19 0,26 1,82 0,54 5,2
Tabnuwua I1.7
BonnroomnacHoe B e
hie, M| T, c AMm | doMm d/x ki |Pooe M| —r der, M
HaIpaBJIeHHE gl
3aman 0,75 | 2,25 79 1,45 | 0,18 | 0,91 | 0,68 | 0,014 | 0,10 0,79
Bocrokx 0,54 1,82 5,2 1,45 | 0,28 | 0,95 | 0,51 | 0,016 | 0,11 0,57
Taonuma I1.8
B h %, h %:;
OJIHOOITAaCHOC hT Lo M X, M kr kp ksp krun run 1% ka run 1%
HaIpaBJIeHHE M M
3aman 0,68 79 1 0,9 1,25 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 O6p2130M, 6pOBKa 3EMJIAHOT'O IIOJIOTHA AOJIKHA BO3BBIINATBCA HaZl YPOBHCM BOJBI,
COOTBETCTBYIOLIIEM ITABOJAKOBOMY pPACXOAy IMOBTOPACMOCTBIO OJIUH pa3 B 300 et Ha BCIIMYUHY

Hakara hyyn = 1,51 M ¢ 3amacom a = 0,5 M.

EpOBKa HACBIIIM TAaKXXE OOJI’KHa OBITh INOJHATA HAa BBICOTY HAroHa U IoAIopa (y MOCTOBBIX
HepeXOI[OB), C€CJIK OTU SABJICHUA IPOTHO3ZUPYIOTCA B paﬁOHe MMPOCKTUPYEMOTO 00BEKTA.

B. Onpenesnienne napamMeTpoB BOJIHBI VIS pacyeTa MOIIHOCTH KpPenJieHus
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OOBIYHO pacuCTbl MOPOBOIAATCA I TEX IKC XaAPAKTCPHBIX TOYCK TpacCcChl HACBIIK U
MMPUHUMAKOTCA 3a PACUYCTHBIC TC K€ BOJIHOOIMIACHBIC HAIIPABJICHUSA, YTO M B CJIy4dac pacydcToB,
MMPOBOAMMBIX IJI1 HA3HAUYCHUSA 6pOBKI/I HAacCBIIIN.

[Ipu pacuere MOIIHOCTH KPEIUIEHUH OTKOCA 34 UCXOJHbIE IPUHUMAIOTCA PACUYETHBIN PacXo/
oBTOpsieMoCThi0 0uH pa3 B 100 ser (oOecnieueHHOCTH - 1 %) U MITOPM MOBTOPSIEMOCTHIO OJIUH
pa3 B 25 net (obecrniedeHHOCTS - 4 %0).

B cucreme mTopma pacyeTHOW MPUHUMAETCSI BOJHA 00ECTIEYeHHOCTHI0 5 %. YPOBEHBb BOJIBI
IIPU pacyeTHOM pacxoje B HameM npumepe Ha 0,4 M HIKe ypOBHS HauOOJBIIEro pacxoia.
VYMeHbIaTcd COOTBETCTBEHHO CpeaHuc FJIY6I/IHI)I U JJWHBI Pa3rOHOB II0 3allaJHOMY
BOJIHOOTIACHOMY HarpaBjieHuto 10 3HadeHuit d = 3,05 m u L = 2900 m u BocTouHomy - d = 1,90
MulL =900 m.

PacuerHble ckopocTH BeTpa oOecrieueHHOCTRIO 4 % Juis 3amagHoro HanpasieHus Vi, = 19,5
M/c ¥ BOCTOYHOTO V49 = 17,6 M/C B34TBI U3 TaOIHULEI [1.5.

OTHOcUTENbHBIE XaPAKTEPUCTUKHU pPa3roHa BOJIHBI, TNIyOWHBI BOJbI, COOTBETCTBYIOIIHE MM,
npuBeieHbl Ha Tpaduke pucyHka 1 mnpunoxkeHuss 1 CHull 2.06.04-82*, OTHOCHUTENbHBIE

XapaKTCPUCTUKKU MapaMETPOB BOJHBI M COOTBETCTBCHHO MapaMETpPbl BOJIHBI IPUBCIACHBI B

tabmuie M.9, mpu 3toM hs o, = 1,76h.

[TomyueHHble MapaMeTphl BOJIH MOTYT OBITh OTKOPPEKTUPOBAHBI B CBS3U € TpaHChopMarueit
BOJIHBI aHAJIOTUYHO METOY, U3JI0)KEHHOMY IIPU pacyeTe HaKaTa BOJHBI Ha OTKOC.

Tabnuma I1.9
=7 oo oh —
BomroonacHoe gL g4 g £ R o Tc hs s, M A M
HarpaBJicHUE P Ve [ I
3aman 74,8 0,08 0,011 1,15 0,43 2,29 0,75 8,2
BocTok 28,5 0,06 0,0078 0,92 0,25 1,65 0,44 4,25

I'. HaznayeHnne KOHCTPYKIMIA YKPeNJIeHUs 0TKOCa

HonyquHHe B IIYHKTax buB napaMeETpul BOJIH CIIyXKaT OCHOBOI JJIs pacdy€Ta 1 Ha3HAYCHUA
TUIIAa 1 MOIIHOCTHU 38.IIII/ITHOI>'I KOHCTPYKIIUH.

BricoTa Hackinu B CJIydac OnpeaAcCiIiCHUs €€ TOJIBKO 'MAPABIMYCCKUMHA YCIIOBHUAMU HE JOJIKHA

OBITH MEHEE

H=hos3% + Nrun19 + a, (IL.8)

rac h - FHY6I/IHa BOJbI Y OCHOBAHUSA OTKOCA HACBIIIK IIPU YPOBHE HanOOJIBIIIEr0 ImaBOJKa

o6ecneuenHocThio 0,33 %);
Rrun 1% - BBICOTAa HaKaTa BOJIHEI Ha OTKOC;

a - 3amac 0,25 - 0,5 m.
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[Ipu COOTBETCTBYIONIIUX YCIOBHSIX BBICOTY HACBINU CIEAYET MOAHUMATh, YYUTHIBAs HAaroH u
noAnop Boasl. B nanHom npumepe Boicota Haceinu /= 1,45 + 1,51 + 0,5 = 3,46 m.

VYKpemieHne oTKoca 3aJI0)KEHUEM m = 2 BBINOJIHAIOT OT €r0 OCHOBAHMs /10 OPOBKU HAChIIIU

. I=HJl+m =774m
Ha BCEH €ro JUIMHE KOHCTPYKITUSIMH, PACCUUTAHHBIMH Ha BBICOTY BOJIHBI
¢ 3amaaHoi cTtopoHsl h = 0,75 M u BoctouHoi h = 0,44 M. [TokpsiTHE, BBITOJIHEHHOE IO ATUM
rmapamMeTpam BOJIH, Ha3bIBACTCSI OCHOBHBIM.

B citydae 6onbuinx riiyOMH y OTKOCA M BOJTHOBBIX BO3JICHCTBHI, KOTa BEICOTA HAaKaTa Neyn 1 9
BO3pacTaeT, B COOTBETCTBUU C YKa3aHUsIMH BCH 206-87 11€1€c000pa3HO MOUIHOCTh M THII
KOHCTPYKIIUH mudPepeHnrpoBarh Mo JJIMHE OTKOCAa, Ha3Hauyas B 30HE pa3pylIeHUs BOJIHBI
OCHOBHOE KpEIlJIEHUE, a BBILIE M0 OTKOCY B 30HE Hakara KperuieHue obierdeHHoe. BepxHss
IpaHMIla OCHOBHOTO KPEIUICHUS IIPU 3TOM IIPUHUMAETCS Ha OTMETKE

Vocl—l = V33% + 0,68 hrun 1 %; (H9)

rae V - oTMeTKa ypoBHS BOJbI Ha MHKe HauOoJblIero naojaka odecrneueHHoctrio 0,33 % (c
Y4€TOM HaroHa  MoJIropa).

OOneryeHHOe KpEIUIEHWE pACcCUMTBIBAETCS Ha CKOPOCTh IIOTOKa B 30HE HAKara,
oOpasoBaslIerocs nocie paspyuieHus BoJHbl. CKOPOCTb MOXKET ObITh ONpezieeHa (GopMyIoi

F=08gh... .
T (I1.10)

rie hs o, - BBICOTA pacueTHOW BOJIHBI B 30HE Pa3pyIlICHHUS.

Tum © MOUIHOCTH KPEIUICHWH OMNpENesioT 10 MaTepuajaM THUIIOBBIX TPOEKTOB,
MPHUBEICHHBIX B AnlbOoMax [16, 22].

B namHoM mnpuMepe 3ammMTa OTKOCAa HACHIM OCHOBHBIM KpEIUJICHMEM C 3alaJHOro
BOJIHOOMAacHOTro Hampasienus npu hS % = 0,75 M MoxkeT ObITh BBINIOJIHEHA KaMEHHOMN
Habpockoit ¢ dep = 0,25 M u tommmuoi t = 3dep = 0,75 m (nmersr 10 - 13, Ansbom [16]),
oeroHHbIMH TIUTaMU 1x1x0,16 M (mct 14, Ansb6om [16]), kene300€TOHHBIMH IUIMTAMU C
OTKpBITBIMU 1BamMu 2,5x3,0x0,15 m (;uct 16 - 19, Ans6om [16]), sxene300eTOHHBIMY TTUTAMH
2,5%3,0x0,10 M, oMOHOTMYEHHBIMH TI0 KOHTYPY (7ucThl 20 - 38, Ap00M [16]) 1 MOHOJIUTHBIMU
’KeJ1e300€ TOHHBIMHU IIJIUTaMU TOIIMHOHN 0,15 M.

C BOCTOYHOrO BOJHOOIIACHOIO HampasjeHus mpu hs o, = 0,44 M KpeIieHHe MOXKET ObITh
BBITIOJIHEHO KaMeHHOiT Habpockoit ¢ dep = 0,14 M ToumuHO#i t = 0,42 M 1 GETOHHBIMU IUTUTAMH
1x1x0,16 M.

B ToM cnydae, Kora 3HaYEHHS paCYETHOM BBICOTHI BOJHBI HA TIPOEKTHPYEMOM OOBEKTE HIIKE
HOPMATHBHOM THUIIOBOTO TMPOEKTa OOpaTHBIA TMMeCYaHO-TPaBUUHBIA (GUIBTP U IIEOCHOYHYIO
MOJITOTOBKY TIOJ] IIOKPHITHEM BO3MOXHO 3aMEHATh 'COTEKCTHUIIEM B COOTBETCTBUH C YKa3aHUSIMHU
BCH 205-87, TV III1-4591 [19] u Pekomenmamusmu [23].


normacs://normacs.ru/48A?dob=41306.000162&dol=41415.685301
normacs://normacs.ru/4EQ?dob=41306.000162&dol=41415.685301
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MNPUJIOKEHHUE P

YCTOMYUBOCTD 3EMJISTHOT'O IOJIOTHA HA YYACTKAX CKJIOHOBBIX
INPOLHECCOB B JIECCOBUIHBIX I'PYHTAX

Paznuunbie (hopMbI HapyIICHHUS] YCTOWYMBOCTH CKJIOHOB CJIEyeT pacCMaTpHUBATh B KAUECTBE
dbopM HapymIeHUS YCTOWYMBOCTH 3E€MIITHOTO TIIOJIOTHA, PACHOJOXKEHHOTO Ha CKJIOHax. B
JIECCOBUJIHBIX TPYHTaxX HamOoJiee pPacIpOCTpaHEeHbl ciaeaytoume ¢GopMbl  HapyHICHUS
YCTOMYMBOCTH CKJIOHOB.

IToBepXHOCTHBIE OMJILIBHHBI - OIOJI3aHUE IMOYBEHHO-PACTUTEIBHOTO CIIOS MO TIOJIOYBE
BCJICJICTBHE HACHIIICHHUS TPYHTA BIaroil arMoc(epHbIX 0CaIKOB CO CKIIOHOB KPYTH3HOH 25 - 30°.
I'myOuna 3axBara nopoj cMmeueHus He 6osee 2,0 M. PacipocTpaHeHbl TOBCEMECTHO.

CuibIBbI - Ha CKJIIOHaX KpyTusHou 25 - 30°. I'myOuHa 3axBaTa MOpoJ CMEILIEHHEM 5 - 6 M.
3

O0beM cMmecTuBIInXcst Macc- 10 100 TeIC. M°.
Onos3Hu-00BaJIbI - Ha ckiloHax kpyde 30°. ['myOuna 3axBata mopos cMmemienuemM 10 20,0 m.
[TpoucxoIAT BO BIIQYKHBIC CE30HBI TOJIA.

OnoJi3HU-TIOTOKM - Ha CKIOHAX KpyTH3HOW 15 - 45°) T.e. MpakTHYECKH HE 3aBUCAT OT
KPYTH3HBI CKIOHOB. VIMEIOT pyciioBoOil xapakTep ¢ mupuHO# pycna go 500 m mpu mmaHe 1 - 2
kM. OueHb ONacHbI, TaK KaK CXOJAT BHE3AMHO U MOTYT (DOPMHPOBATh CEJIEBbIE TOTOKH.

CryneHuarble ONOJI3HUM - Ha CKJIOHaxX KpyrusHoil 15 - 45° T'nmybuna 3axBaTa mopoj
cmemenueM 10 80 M. [IpakTuyeckn He 3aBUCAT OT KPYTU3HBI CKIOHOB. T€lI0 OMOJI3HA COCTOUT
13 60X OJIOKOB, 00Pa3yIOIMKUX HAa MPOIOJIHFHOM MPOUIe pyciia XapaKTEepPHbIC CTYIICHH.

IlleGenucTo-rIMHUCTBIE TOTOKM - Ha CcKIoHax Kpyude 30°. Ilpoucxonmar BcieacTBHE
M3MEHEHUI pekrMa TPYHTOBBIX BOJI.

KoHTakTHBIE OIOJI3HM - TIEpEMEIICHHUE TOJIIH MOPOJ IO KOHTAKTY C IJIACTUYHOM MOpoaoi
Ha CKJIIOHax KpytusHou 18 - 40°. I'myOmHa 3axBaTa MOpPOJ CMEIIEHHWEM - JCCSATKA METPOB.
CxonsT MeAJICHHO, PEIIKO - KaTacTPO(PHUUECKH.

HpI/IHﬂTO CUUTaTb, 4YTO BCE CKJIOHOBBLIC IPOLCCCHI BBIZLIBAIOTCSA aHOMAJIbHO OOUJIBHEIMH B
HCKOTOPLIC TI'OJbL aTMOC(bepHBIMH ocagkaMH, KOraa I'PYHTblI CKJIOHOB II€PCYBIAXKHIAIOTCH,
TCPAXOT IPOYHOCTD U OIIOJI3al0T CO CKIIOHOB B TOU MJIU UHOMU Q)opMe.

C TeueHueMm BPEMCHHU CKIIOHBI MOCTCIICHHO YBCIIMYHUBAIOT KPYTU3HY, a IIOA3CMHBIC BOIAHLIC
IIOTOKH B UX TCJIC MCHAIOT MApPUIPYThI CBOCI'O CJICAOBAHUSA U T'HAPOJJIOTHUYCCKUC PCIKUMBI. WUner
IIOCTOsIHHAsA MOAIr0OTOBKA 6y,I[YH_II/IX OMOJ3HEH.

To umm wuHOE KOJUYECTBO aTMOC(i)epHBIX OCaIKOB CIIY)KUT TIIPOSABUTCIIEM OHOJ'I3HCI7I,
MOATOTOBJICHHBIX paHCC MPUPOJHBIMU ITPOLICCCAMU.

HepeqncneHHLIe BU/JbI HapymeHHﬁ YCTOP'I‘{I/IBOCTI/I CKIIOHOB MOJHO CrpylmnupoBaThb II0
CTCIICHU UX OMMACHOCTU AJIA KCJIC3HOJOPOKHOI'0 3EMJISHOI'O ITOJIOTHA U 1O UX MTPCACKA3yEMOCTHU.

HepBaﬂ rpymma. HOBerHOCTHLIe OIIJIBIBUHBI, OHOH3HI/I-O6B8.J'IBI, H_IC6CHI/ICTO-FJ'II/IHI/ICTBIG
notoku. Bce oHm MPOUCXOOAT BCICACTBUC NOATOTOBKH IIPOLCCCAMU TIOAHATUS PETHOHOB.
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[ToBepXHOCTHBIE OIJIBIBUHBI OOJIBIION OMACHOCTU JUIsl LEIOCTHOCTH 3E€MJIIHOTO TOJIOTHA HE
MPEJCTABISAIOT, X 00BEMbI HEJOCTATOUHBI JUISI TOTO, YTOOBI BBI3BAaTh CEPHE3HBIC Pa3pyIICHUS.
Onoa3HN-00BaIbl MOKHO TPEABUIETh U 3apaHee JIMKBUIUPOBATh BOSMOKHOCTh MX MPOSBICHUS
IIyTEM YCTPAHEHHUs HABUCAIOIIMX KO3BIPHKOB, YIOJOXEHUS KPYTbIX OOPBIBUCTBIX Y4aCTKOB Ha
CKJIOHAX, YCTpPOWCTBa MOANOPHBIX CTEHOK. lIpenckazanue nosBiaeHUs HM€OEHUCTO-TIIMHUCTHIX
MIOTOKOB BO3MOKHO TIpU pe3yJbTaTax eXKeroJHOW a’dpo(OTOCHEMKH OIACHBIX CKJIOHOB B
nH(ppaKpacHbIX Jy4yax. Takas cbeMKa JaeT BO3MOXKHOCTh CIEIUTh 332 HAKOTUICHHEM TTOA3EMHBIX
BOJ Ha Yy4YacTKax, IJIe €CTh Marepuaibl Uit (OpPMHUPOBAHHS Teja IEOCHUCTO-TIIMHUCTOTO
IIOTOKA.

83 % Bcex OMOJI3HEH MPOUCXOJIUT HA CKJIOHAX TEHEBOW AIKCIO3UIMHU, 64 % Ha CKIOHAX C
BBIITYKJIO-BOTHYTHIM U BBINYKJIBIM MPOJOJIBHBIM MpoduiieM; 56 % - Ha CKJIOHAaX, BOTHYTHIX B
wade. CrnefoBarenbHO, HAWIydlInil cnoco® M30eXaTh MOSBICHUSI OMOJI3HEW ATOW TpyNIbl U
pacxo/soB Ha MX NPOTrHO3, MPEAYNpPEeXACHUE W JUKBUAALUS IOCIEICTBUI CXOAa - BECTH
TpaccupoBaHue Oyayiied >Kele3HOM JOPOrH, MO BO3MOXHOCTU H30eras pacroyiokKeHHUs ee
3eMJITHOTO TOJIOTHA Ha CKJIOHAX KpyTH3HOM 25 - 30°, crapasich aep»aThCsl HAa PacCTOSHUU HE
MEHee 4 KM OT MECTHBIX Pa3JIOMOB 36MHOM KOpPBI 110 CKIIOHAM I0KHOH, FOTO-BOCTOYHOU M OTO-
3aragHOM SKCIO3UILIUU C BOTHYTHIM MPOJIOJIBHBIM U BBIITYKIIBIM B TUIaHE TPOQUIEM.

Bropast rpynna. PyciioBsle ONONI3HU, NPAKTUYECKH HE3aBHCUMBIE OT KPYTH3HBI CKJIOHOB -
ONOJI3HU-TIOTOKH, CTYNEHYaTble OMNOJ3HHU. PycloBble ONOJI3HM, NPOUCXOJAIIAE B HWHTEpBAJIE
KPYTH3HBI CKJIOHOB OT 25 1o 35° - crubiBbl. He3aBHCHMMOCTH OT KpYTH3HBI CKIOHOB U
IIPOCTPAHCTBEHHBIM XapaKTep IEPBBIX ABYX THUIIOB HE JAIOT BO3MOYKHOCTH IIPOTHO3MPOBATH
MIOCJIEAHUE HBIHE NEHCTBYIOIIMMHU METOJAMM pacueTa YCTOMYMBOCTH CKJIOHOB. BriepBeie MeTOq
UX pacdera ObLT IpeyToKeH B padoTe [38].

[Tockonbky popMUpOBaHUE Tella OMOJ3HEN PYCIOBOrO THIA CBS3aHO C HAJUYHUEM B TPYHTAX
CKJIOHOB IIPOCAJ0YHBIX TOPU30HTOB, MOJIHBIM pacueT-IPOrHO3 pacnaaeTcsl Ha dTarbl:

1-ii - oOciemoBaHHMe CKJIOHA C IIEIbI0 OOHApy)KEHHUS B HMHTEpBajie IIyomH 8 - 20 ™
MPOCAJ0OYHBIX TOPU30HTOB W ompeneieHue B Jaboparopuu  koddpdumuenta K,
XapaKTePU3YIOIIETO CHIKCHHE MOIYJsl o0Iel nedopmalu TPYHTOB yKa3aHHBIX TOPU30HTOB
NpH 3aMavYMBaHUU.

Ecim K < 0,80, cienyer BBIMOIHUTH pacuyeT Ha BO3MOXKHOCTH C(HOPMUPOBAHUSA Tela
PYCIOBBIX OIOJI3HEH;

2-11 - pacyeT BeAyT 10 CEUYEHUIO pyciia, IONEePeyHOMY K HaIllPAaBJICHHIO IBUKEHUS TPYHTOBBIX
Macc Tena Oyaymero onoi3Hsa. [nyOMHY pyciia HOCIeIHero CYMTaloT DPAaBHOM TiIyOuHe
3ajieraHus IpPOCaJOYHOI0 FOPU30HTa. PacueTHyro IMpUHY HA3HAYAIOT 110 KPUBBIM pUCYHKa P.1.
ITockonbky HauboJyiee ONMACHBIMHU SIBJISIOTCS OIOJI3HU-TIOTOKH, PEKOMEHAYETCs B IEPBYIO
o4depeib BBINIOJIHUTH PAacdyeT HAa BO3MOYKHOCTD UX IOSIBICHMS;
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Pucynok P.1 - Koppensiiust Mex Iy TIIyOHHOM 3aXBaTa MOPO/I CMEIICHUEM U IITUPUHON OTIOJI3HS
PYCJIOBOTO THIIA

3-ii - MpU MOJIOKUTEIHHOM pe3yabTaTe pacdyeTa MEPeXosiT K ONpeAeTICHUI0 BO3MOXKHOCTEH
YBJIQKHEHUS MPOCATOYHOTO TOPU30HTA TpyHTA A OyIyIIEro OMOJI3HS. DTOT 3Tal MOXKET
JUINTBCSA JECATHJIETUSIMU, HOO TpPH OTCYTCTBUM MCTOYHHKA YBJIQXKHEHUS IPOCATOYHOTO
TOPU30HTA TEJO OTMOJN3HS He chopMUpyeTcs.

Bo3MOXHOCTD yBIIaXXHEHHUSI MPOTHO3UPYIOT MO MarepHajiaM a’spo(oTOChEMKH CKIOHOB B
uH(ppaKpacHbIX Jy4aX WJIA MyTeM pa3MEIIeHUs B MPOCAJOYHOM TOPU30HTE HAAEKHO
paboTaronux JaTYMKOB BIAXHOCTH. B ciiyuae oOHapykeHuss BHYTpH CKJIOHa OacceiiHa
MOJA3EMHON BOJBI C pa3Mepamu, OJIM3KUMHU K PACUETHOW IIUPHUHE pycia OYIyIIero OMoJI3HS U
IpH AJuHe 6acceiiHa BHU3 M0 CKJIOHY BYETBEPO MPEBBIIIAIONICH ITUPUHY, CIEIyeT TOTOBUTHCS K
CXOMY OTIOJ3HS.

MexaHu3mM 00pa3oBaHMs CIUIBIBOB HE MOXKET OBITh CBEJIEH K MEXaHu3My oOpa3oBaHHUs
IIEPBbIX JIBYX BUJOB PYCIOBBIX OINOJ3HEH MOTOMY, YTO Ha INIyOMHaX 5 - 6 M HET 3aKOHOMEPHO
IPUYPOUCHHBIX K HUM IPOCAJOYHBIX TOPU30HTOB, a COOTHOLICHHE MEXAY LIMPUHOU pycia U
rJIyOMHOMN 3axBaTa MOPOJI CMEIIEHUEM MEHbIIE YeM y MEPBbIX JIBYX BUJOB PYCIOBBIX OMOI3HEH.
Henb3st OOBSCHUTH CIUIBIBBI M CE30HHBIMH KOJEOAHMSMHU BIIQAKHOCTH TPYHTOB 3a CUeT
aTMOC(EpHBIX OCaJKOB, TaK Kak Ha OTMETKax JHa HUX pyclla yKa3aHHbIE KoJieOaHUs
OTCYTCTBYIOT.

B 10 Xxe BpEMs BU3YAJILHOC O6CJ'IC)10BaHI/Ie CONIEAIINX CIUIBIBOB IMO3BOJIIET C IOJIHOMH
AOCTOBCPHOCTBIO YTBCPIKAATh, YTO B MOJAOMIBC CTCHKU CpbIBa BCCTrJa ¢€CTb HCTOYHHK
YBJIA’)KHCHUA. Ero mnossineHue Ha paHee YCTOI‘/’ILII/IBOM CKIIOHE MOJKHO OOBSCHHTH TOJIBKO
HU3MCHCHUCM MAapHIpyTOB BOAHBIX IIOTOKOB BCJICACTBHUC IMOCTOAHHO HAYHICTO IpoLecCa
IIOJHATHS.
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I'pynTsl 1OHa pycna CIUIBIBA JOJDKHBI OBITh CHJIBHO HaOyXaloUIMMH, TOJBKO TOT/A
COOTHOIIIEHUE MEXIy IUPUHON pyciia U TIyOMHOM 3axBaTa MOPOJ CMEIIeHHEM OyJIeT MEHBIIIE,
4YEM y OIIOJI3HEH-TIOTOKOB.

Haubospiee KOJIMYECTBO PYCIOBBIX OIOJ3HEH TMPOMCXOAWT B TJIIMHUCTBIX IOPOJAX,
COJIepKaIUX THUIC, a 3TO M €CTh CWIbHO HaOyxaromue rpyHTH.. TakuMm oOpa3om, Hamboiiee
BCpOATHAsA NMpHYMHA BO3HUKHOBCHHUS CIUIBIBOB - 3TO YBJIA)KHCHHC 3arviiICOBAHHLIX IMOPOJ AHA
pycia Oy>KAaroIuM BOJHEIM IIOTOKOM BHYTPH CKJIOHA.

Mertox pacueTa CIUTBIBOB Ha CETOIHSIIHHUNA JIEHb OTCYTCTBYET. [[pOrHO3 BOHUKHOBEHUS - IO
MaTepuaiaM a’poPOTOCHEMKH CKIOHA B MH(PAKPACHBIX JydaX W JAHHBIM O TPYHTaX CKJIOHA Ha
riyouHax 5 - 6 m.

PCKOMGHZ[&III/II/I IO TPACCUPOBAHUIO aHAJIOTUYHBI TAKOBBIM JIA HepBOI\/II rpynmsI OITOJI3HEH.

Tperbst rpynna. KoHTakTHbIE ONOJ3HU. XapakTep UX MOSABJIEHUS U CX0Ja, IITyOMHA 3axBaTa
IIOPOJl CMEIICHWEM IIO3BOJSIOT NPEANOJIOXKUTh, YTO OHM BO3HHMKAlOT B pe3yibTaTe
ITOCTEIIEHHOTO YBEJIMYEHUsI KPYTU3HBI CKIOHOB B COYETAaHWH C CE30HHOW aKTHMBHOCTBIO
MEKIIJIACTOBBIX BOJ.

HNx mnporno3 Bo3moxkeH MeronoM H.H. MacnoBa Ha CKOJIBXEHHE TO IOBEPXHOCTH,
MPEAOTPEICTICHHOM Te0JIOTHYECKUM CTPOCHHEM ckiioHa. ONHaKo 3ajada OOHApYKEHHS TaKon
MOBEPXHOCTU CKOJILKEHUSI 3aTPYAHAETCS TeM, YTO 00pa3Iibl IPYHTA C PAa3JIMYHBIX TNIyOuH 110 2 -
3 cTBOpaM Ha Ka)XJIOM CKJIOHE He0OXOoAMMO OoTOMpaTh He MeHee 4 pa3 B roay B TeueHue 20 Jer,
MPEAMIECTBYIOMMUX Hadaxy paboT MO OCBOCHHIO CKIOHOB. Kpome TOTo, KaKIblil CE30HHBIN
oTOOp TPOO COMpPSKEH C PBHIThEM TIIYyOOKHMX HIyp(OB OJHOPA30BOTO HWCIOJIB30BAHUS HWIH
OypeHHst KaxIblil pa3 HOBBIX CKBAXXHH C MEPHUOJUYECKUMH NIEperoHaMu OypoBOil TEXHUKH BHU3
U BBEPX IO CKIIOHY.

CTouMOCTh pa60T OYC€Hb BEICOKAs, pE3yJIbTaTbl HC TapaHTUPOBAHbI M, CJI€A0BATCIIBHO,
HCOIMPCACICHHLI.

[ToaTOMy ITPOTHO3 OMOJI3HEH ITON TPYIIIBI MOXKET UMETh JIMIIb TMIIOTETHUYECKUI XapaKTep.

B 0cHOBHOM k€ MOKHO pacCUMTHIBATh TOJILKO Ha PaCTSIHYTOCTh MX CXOJIa BO BPEMEHU, UMES
B BHUJY BO3MOXHOCTb 3a 3TOT IEPHOJl BBIMOJIHUTH MPOTUBOOIMOJ3HEBBIE WIIU ClacaTelbHbIE
MeponpusaTHs. PekoMeH1aluy 1o TpacCUpOBaHUIO - Kak JUisl Onoy3Hel 1-i u 2-i rpymi.

Bonpmio#t QakTudeckuii Marepuan IMOKa3blBa€T, 4YTO HAa CYXUX JIECCOBBIX KOCOTOpPax
TUNUYHOU (OPMOIM HApYIIEHHUS YCTOMYMBOCTH OTKOCOB BBIEMOK SBIIETCS HX 3PO3UOHHOE
paspylieHue oT aTMOC(hEpHbBIX OCAIKOB.

O0bem paspylieHHid U BO3MOXHOCTb BBIHOCA NMPOJYKTOB MOCIEIHUX B JKCIITyaTHPyeMoOe
IIPOCTPAHCTBO MOMEPEUHOro MPOGUIIs BBIEMKU TECHO CBSI3aHO C KPYTU3HOI HAaropHbIX OTKOCOB
BBIEMKHA U KPYTHM3HON KOCOropa, B KOTOPBIM Bpe3aHa MOCIEAHsSA. JTa CBS3b UCIOJIb30BaHA B
pabote [38]. B pe3ynbrare moyieBBIM METOJOM M METOJIOM IpPEICIbHOW 3pO3UM TOJIyYEHbI
IIOKa3aHHbIE Ha PUCYHKE P.2 KpUBBIE ONTHUMAJIBHON KPYTH3HBI OTKOCOB, BBIEMOK, BPE3a€MBbIX B
CyXH€ KOCOTOPbI, CJI0KEHHBIE JIECCOBUIHBIMH, a TAK)KE OOBIKHOBEHHBIMU I'PYHTaMH.
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Hcnonp3oBaTh 3TH KpHUBBIE MOXKHO 0€3 KaKMX-TMOO JOTIOJTHUTENBHBIX pacyeToB. Jlns
MOTIepeYHbIX Npo¢miIell KpyTM3HAa OTKOCOB Ha3HAa4YeHa 10 KPUBBIM 2 H 3, cleayer
IIPELYCMOTPETh 3aKIOBETHBIE MOJKHM JJIs pa3MEUIeHUs U Tocienywoomeid yOopkH C HUX
IIPOJIYKTOB €KET0HOI0 APO3UOHHOIO Pa3pyILLECHUS
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1 - xocoropsl 1:1,6 1 0T10Ke, OOBIKHOBEHHBIE TPYHTHI; 2 - KOCOrophI 1:1,5 1 OTJI0XKeE, JICCCOBBIC TPYHTHI,
3 - xocorops 1:3,0 u OTIIOXKeE, JIECCOBBIC IPYHTHI

Pucynok P.2 - 3aBUCUMOCTh ONITUMAJILHON KPYTHU3HBI OTKOCOB BEIEMOK OT MX BBICOTHI IS
CYXHX KOCOTOpPOB OTKOCOB. Pazmep nosiok - 10 3,0 M B 3aBUCHUMOCTH OT BBICOTBI HATOPHOTO
OTKOCA BBIEMKHU U KPYTH3HBI KOCOTOPA.

Pac4yersl ycTOMYMBOCTH 0TKOCOB BEIEMOK Ha MOKpPBIX Kocoropax. [lonnocteto, Ha 100 % u
KpYIJIbId TOJ  MOKpBIE KOCOTOPbl BCTpPEUAIOTCA peAKo U TpeOyroT HHAUBHUAYAIBHOTO
MPOEKTHPOBaHMsI. BO3MOKHBI KOCOTOPBI, YBIa)KHSEMbIE MOJ3EMHBIMH BOJAAMH HAa HEKOTOPOI
ri1yOrMHE OT MOBEPXHOCTU KOCOTOpa, Kak MMOKa3aHO Ha pUCYHKeE P.3.

X mpd
1» e
m
a
-
\q
! h
< 1
S, A
hy m .
nk [
D
A% nt1 3
Fapmp t
oum)

Crpuep 2

@,C; - rpaHuIa yBIaXHEHUs, HIXKE KOTOpoi rpyHThl umetor W > W,



CI 32-104-98 MNpoekTnpoBaHWe 3eMAAHOIO NONOTHA Kene3Hblx gopor konen 1520 mm 153

Pucynok P.3 - PacueTHas cxema JUist OIPeICICHUs] yCTOMYMBOCTH OTKOCA BBIEMKU B MOKPOM
JIECCOBOM KOCOrope

Jlo coopyXeHHsi BBIEMKH TOBEPXHOCTHBIN CJIOM TpyHTa 0oOecneumBai CYIIECTBOBAHHE IIO
HaIpaBJIEHUIO R yIepKUBaOLUX HAIPSHKEHUH, paBHBIX

21

sin 28 (P.1)
rae B =45+ @dJ2; t = 0,50y0sh2tgee + C.; 03 = 0,5Y06h2

¢@. u C. - yripl BHYTPEHHErOo TPEHHUS W CILEIJICHHUS, COOTBETCTBYIOIIME YIpyroil ¢ase
COIPOTHUBIICHUS TPYHTOB Harpy3kam (cm. [38]).

CrnenoBaTenbHO, IPUPOIHBIE AaByeHHs BAOIH 10 C1 - D3 10 COOPYKEHUS BHIEMKH B TIEPHO/IBI
CE30HHOTO yBiaxkHeHus: Huxe Cq - O3 ObuIn:

Snpl = Kyoshi - rsina; onpy = Kyosh - rsinat; onps = Kyeshs - rsina,

rae K - ko3 duiment, xapakTepu3youil CHIKeHnEe MOy s o0miei nedopManuu rpyHTOB
MIPH YBEJIMYEHUH BIAKHOCTU MOCIIEIHUX.

3HaAuuT, KaKk TOJBKO OYJEeT COOpY)KeHa BbIEMKa U YJEP)KMBAIOLIWE HAMPSIKEHUS 10
HampaBiieHHI0 R ucue3nyt, Harpyska o C; - @3 Bo3pacTeT mpH yBEJIIMYEHUH BIIAXKHOCTU HIKE
yYKa3aHHOW TOPU30HTAIM BO BpeMs OIMKaWIIEro MOKpPOTO Ce30Ha TaM HAuyHETCs pa3pylleHue

TPYHTOB.

bnox AI'®3;Ci moaydyut UMIyJIbC K MOBOPOTY MPOTHUB YaCOBOW CTPEIKH BOKPYr TOUkH O.
OpHako yka3zaHHBIM 050K OyAeT ocTaBaThbcs B MOKOE J0 TEX MOp, MOKa CyMMa YAEpKUBAIOLIUX
MOMEHTOB OT PACTATMBAIOIIMX HANpPsHDKEHUM Ha BepTUKau [ - O, OT CKUMAIOIKUX HANPSKEHU I
10 O - @3 1 IPUPOJHOTO MPOTHBOAABIECHUS, HOpMaAIBLHOTO K C1 - @3 Oynet npeBbimaTh M/ paspym
oT coOcTBeHHOTO Beca G.

Oniopy pactaruBaromux HamnpsokeHud ['BYO  HauumHAaOT CTpOUTH € ONpeeseHUs
MaKCHMAaJIbHBIX PACTATMBAIOLINX HANPsKEHUH o, = C. 0 0o0pas3laM IrpyHTa ¢ riiyouH 5 - 6 M,
I/Ie HET CEe30HHBIX KOJeOaHU BIaKHOCTU IPYHTOB OT aTMOC(EPHBIX 0CAKOB.

Ha yuactke I' - B opaunary smtopsl npuauMaroT paBHo 0,20C,, Tak Kak pacueTbl BEAYyT Ha
HauboJee HeOMaronpusITHOE BpeMs ToJa - BECHY, Korja BepxHue 1,5 M nMeroT HaubOoJbIIyio
BIIQYKHOCTh M HAUMEHBIIYIO IPOYHOCTb.

Ha yuactkax B - ¥V u ¥V - O ¢ gocratouHoi Ayl NpakTUYECKUX LEIEH TOYHOCTHIO MOYKHO
npoBectu npsMble. OpaunaTtel O - K u JI - @3 no ynpoueHHOMY BapuaHTy Pacue€ToB MOXKHO
npuHATH paBHbIMU 0,6 1 0,51 COOTBETCTBEHHO.

OnpezneneHre paBHOACUCTBYIOIIMX OT PACTATHMBAIOIIMX M CKUMAIOIIMX HANPSIKEHUU, OT
MPUPOJHOTO TMPOTUBOAABICHUS [UIS TOMEpeyHOoro npoduias BbleMKd TommmuHoNM 1,0 M
BBIMNOJIHAIOT MO IUIOLIAAAM JIIOp HalpsyKeHW. ToukaMM NPUIIOKEHUS PaBHOACHCTBYIOLIMX
CUMTAIOT LIEHTPBI TSKECTH COOTBETCTBYIOLIMX JIIOP. TOUYKOU MPUIIOKEHUS PABHOACHCTBYIOIIEN
cobcTBeHHOro Beca G CUMTAIOT LIEHTP TshkecTH Kocoit Tpaneuu A1 D3C;.
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Bo3MoXHBI ciydau, Korja rpaHuna yBiaxHeHus JexuT Hwke Cp; - FOO. B stom cimydae
CHaudaja BbINOJHAIT pacueT Ha oTpeiB JII'OIOC; oT MarepuHCKOro maccuBa, a 3aT€éM - Ha
ckonbkenue mo OIOC;. Touka C; B oO0mieM ciiydae MOXET HaXOIWTHhCS Kak BBINIC €¢
MIOJIOYKEHHSI, TOKA3aHHOTO HA PUCYHKE P.3, TaKk U HUXKE €ro.

Omnpenesienue ko3(pPpuuuenTa HaAeKHOCTH 110 TPYHTY. BOo Bcex pacderax yCTOMYMBOCTH
MPUXOJUTCA UMETh JAEJ0 C 00pa3llaMM TPyHTA, O KOTOPBIM OIpPENEISIIOT HEOOXOAUMBIE IS
pacyeToB €ro MPOYHOCTHBIE XapaKTEPUCTUKU. [I0CKOIBKY IpyHTHI, KaK PaBUJIO, HEOAHOPOIHBI,
BCEI/1a UMEIOTCA Pa3INuus MEXAY KaXKIbIM OTAEIbHBIM U3MEPEHUEM IIPOYHOCTHOIO ITOKa3aTeNs
U BCeMM JApyruMu. BenumuuHy 3TuUX pa3iuuuil Uisi n W3MEPEHUN MPUHSATOIO OLIEHUBATH
KO3 (HUITMEHTOM BapHaIliy V:

T : (P.2)

TJ€ Xi - PE3yJIbTaT OJTHOTO U3MEPEHNS,

X - cpenHeapH(METHUECKOE 3HAUECHUE PE3YIHTATOB 7 U3MEPEHHIA.

UYem Gombiie V, TeM 60mbinil koddduureHt 0e3onacHocTy o rpyHty K ciienyer BoIOMpaTh
JUIS TOTO, YTOOBI Pa3euTh - HA MOCIEIHUH ¥ MOJTYYHTh PACUETHOE 3HAYEHHE MPOYHOCTHOTO
nokasarens. Ha pucynke P.4 mpenctaBieH rpaduk, Mo KOTOpOMY MOKHO ompenenuts K, B
3aBUCHUMOCTH OT 33JaHHOM HAJAEKHOCTH a sl PACYETHOW BEJIWYMHBI TOTO WJIM HHOTO
MIPOYHOCTHOTO TMOKa3aresnsi TpyHToB. llpu ucnonp3oBanuu rpadguka pucyHka P.4 HE0oOXO0auMO
HMMETh B BU]TY, UTO JBE OCHOBHBIC MpsMbIe NeHCTBYIOT Tpu 3 <n < 6. Ecm 30 >n>6, 0 K, =1
+ vau. IIpsiMble, COOTBETCTBYIOIINE MTOCIIETHEMY YPAaBHEHUIO, TOKA3aHbl HA PUCYHKE P.4 TOHKUMU
muHusMU. Taxoke He cienyeT 3a0biBaTh, yTo Ky aist @c; w ¥ 17151 C; w OyAyT pa3nuyHbIMU, TaK KaKk
Ve U V¢ OynyT oTiauuarbes Apyr oT apyra. Ecmu v okaxerca 6onsme 0,40 - 0,45 pesynabraTsl
OTJIeNbHBIX U3MEPEHUN MTPOYHOCTHOTO TMOKa3aTels cielyeT 3abpakoBaTh U MEPEUTH Ha 0Opa3Ibl
OoJipIiero pasmepa, V I0/DKeH Jiexxats B uatepsaie ot 0,10 mo 0,25.

Pacyersl ycTOHYMBOCTH CKJIOHOB C ONIOJI3HSMHU PYCJIOBOIO THUIA MIPUBENIEHBI B psiie padoT [38
- 40].



155

CI 32-104-98 MNpoekTnpoBaHWe 3eMAAHOIO NONOTHA Kene3Hblx gopor konen 1520 mm

2,0 —
[ A/

K=1+25va? a=10

3<ns6 ’ ’

K=1+18va?
€6<n<30 a
1,75 , LB

1,50

1,25

0.2 0.4 0,6

Pucynox P.4 - I'paduk nyist onpenenenus kospduiuenta 0e30nacHOCTH MO TPyHTY K, B
3aBUCHUMOCTH OT KOA(PPHUIIMEHTa Bapualiy V psifa U3MEPEHUH 1 3a1aHHOM HaJIe)KHOCTH OL

INPUJIOXKEHMUE C
IHEPEYEHb HOPMATHUBHBIX TOKYMEHTOB

FOCT 5180-84 I'pyHThI. MeTO b TAOOPATOPHOTO OTIpEIeTCHUST (PU3NICCKUX XapaAKTEPUCTHUK.
FOCT 7394-85 bamnacT rpaBUHHBIA W TPaBUUHO-NIECYAHBIN JI KEJIE3HOJOPOKHOIO ITYTH.
TexHuyeckue yCciuoBus.

FOCT 10650-72 Topd. MeToa onpeneseHus: CTENIEHN Pa3I0KECHHUS.

FOCT 11305-83 Topd. MeToap! onpeieicHUs BIarH.

FOCT 11306-83 Top® 1 mpoyKTHI €ro nepepadoTKH. MeTO bl ONIPESICHHS 30JIbHOCTH.
FOCT 12071-84 I'pyntsl. OTOOD, yIakoBKa, TPAHCIOPTHPOBAHHUE U XpaHEHHE 00pa3IoB.

FOCT 12248-96 I'pyHThl. MeTO 161 Ta00OPaTOPHOTO OTMPEENICHUSI XapaKTEPUCTHK MPOYHOCTH U

ne(pOopMUPYEMOCTH.

rocr 12536-79 I'pyHTBI. MeTto b1 71a00paTOPHOTO onpeaeICHUA 3€pHOBOIO

(rpaHyJIOMETPUYECKOT0) COCTABA.

FOCT 17.4.3.02-85 Oxpana mnpuposl. Ilousl. TpeGoBaHus K OxpaHe IUIOJAOPOJHOTO CIOS

IOYBHI ITPU MPOU3BOACTBE 3CMIISTHBIX pa60T.

FOCT 17.5.3.04-83 Oxpana npupoasl. 3emau. O6mue TpeGoBaHUs K PEKYIbTUBALIUH 3€MEITb.
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FOCT 17.5.3.06-85 Oxpana mpupoabl. 3emiin. TpeGoBaHHS K ONpPEICICHUIO HOPM CHSTHS
IUIOZIOPOIHOTO CJI0S TIOYBBI IPU MPOU3BOACTBE 3EMIISIHBIX paboT.

FOCT 20522-96 ['pyHTBI. MeETOBI CTATUCTUYECKOM 00PAOOTKU PE3YIHTATOB UCIIBITAHUH.

FOCT 21153.2-84 Ilopoxsl rTOpHBIE. MeTOapl omnpeneneHus Inpenensa IMPOYHOCTUH IPH

OJIHOOCHOM CKAaTHH.
FOCT 22733-77 I'pyuthl. MeTo 1abopaTOpHOTO ONPEICICHUSI MAKCUMAIbHOM TNIOTHOCTH.
FOCT 23061-90 I'pyHTBI. MeTOIbI paInOU30TOMHBIX U3MEPEHHI TUIOTHOCTH U BIAXKHOCTH.

FOCT  23161-78 I'pyntel. Meton  1a0OpaTOpHOTO  OMPENENIEHUS  XapaKTEPUCTHK
IIPOCAJOYHOCTH.

FOCT 23740-79 I'pynTel. MeToapl 1a00paTOPHOTO OMPEACTICHUS COACPKAHUS OPraHUYECKUX
BEIIECTB.

FOCT 23741-79 I'pyHTBI. MeTObI OJIEBBIX UCTIBITAHUM HA CPE3 B TOPHBIX BHIPAOOTKAX.

FOCT 24143-80 I'pyHThl. MeTO b1 1a00PaTOPHOTO OMPENENIECHUS XapaKTepPUCTUK HAOyXaHUs U
yCaJIKu.

FOCT 25100-95 I'pynThl. Knaccudukarusi.
FOCT 25260-82 ITopoabl ropHbIe. METOT ITOJEBOTO UCIBITAHUS TEHETPAITMOHHBIM KapOTaKEM.
FOCT 25584-90 I'pyHTHI. MeTO1bI JTaG0OpaTOpHOTO OmpeaeaeHrs KodphuiinenTa GuibTparum.

CHwuM 2.01.01-82 CTpowuTenbHas KIMMATOJOTHS U TeO(PU3HKA.

CHwvM 2.01.07-85 Harpy3ku u BO3JEHCTBHS.

CHwM 2.01.14-83 OnipenienieHrue pacyeTHbIX THAPOJOTHYECKUX XapaKTEPUCTHK.

CHwM 2.01.15-90 MukeHepHasi 3allldTa TEPPUTOPUM, 3IaHUI U COOPYKEHUH OT OMACHBIX

I'€OJIOTHYECKHX IIPOLECCOB. OCHOBHBIE TTOJIOKEHUS IIPOCKTUPOBAHUS.

CHuM 2.02.01-83 OCHOBaHUS 3[JaHUN U COOPYKEHUM.

CHwuM 2.05.02-85 ABTOMOOHUJIBHBIC IOPOTH.

CHwuM 2.05.03-84* MoCTBI U TPYOBI.

CHwvM 2.05.07-91 [TpOMBIIIIIIEHHBIN TPAHCIIOPT.

CHwuM 2.06.05-84* 111OTUHBI U3 TPYHTOBBIX MaTE€PHAIOB.

CHwI 2.06.04-82* Harpy3ku ¥ BO3JCUCTBUS Ha THAPOTEXHUYECKUE COOPYKEHUS (BOJIHOBBIE,

JIEIOBBIE U OT CY/IOB).

CHwuM 11-7-81* CTpOUTENBCTBO B CEICMUUYECKUX PalOHAX.
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CHuN 11-01-95 MHCTpyKIMS O MoOpsiiKe pa3pabOTKH, COIVIACOBAHUS, YTBEPKICHUS U COCTABE
IIPOEKTHOM JOKYMEHTAllUM HA CTPOUTENILCTBO MPEANPUATHM, 3AaHUI U COOPYKEHUM.

CHwM 11-02-96 MH>xeHepHbIE U3bICKAHUS JJIs CTPOUTENbCTBA. OCHOBHBIE MOJI0KEHMUSL.
CHwuM 32-01-95 Xene3usie goporu kojien 1520 mm.

CN 11-101-95 Tlopsmok pa3pabOTKH, COTJIACOBAHMSI, YTBEPXKICHUS U COCTaB OOOCHOBAaHUI
VHBECTULUHI B CTPOUTEIBCTBO MPEIIPUATUN, 31aHUN U COOPYKEHUN.

BCH 61-89 l3bIcKaHMs, NMPOEKTUPOBAHUE M CTPOUTEIBCTBO JKEIE3HBIX JOPOT B paliOHax
BEYHOU MEP3JIOTHI.

BCH 200-85 I[IpoeKkTupoBaHUE U COOPYKEHHUE 3EMIISTHOTO MOJIOTHA JKEJIE3HOAOPOKHON JTMHUU
Arenbckas-SAMOypr.

BCH 205-87 Hopmbl Ha MPOEKTUPOBAHKUE 3EMIISTHOTO TIOJIOTHA KENE3HBIX JOPOT U3 TIIMHHUCTBIX
I'PYHTOB C IPUMEHEHHUEM I'€OTEKCTUIIS.

BCH 206-87 IlapameTpsl BETPOBBIX BOJIH, BO3JCUCTBYIOIIHMX HAa OTKOCHI O€pero3ariuTHBIX
COOPYKEHHUI.

BCH 203-89 HopMBbI 1 TEXHMYECKHUE YCIOBHS HAa IPOESKTUPOBAHNE U CTPOUTEIBCTBO JKEJIE3HBIX
JIOPOT Ha MOJyoCcTpoBe Aman.

CTH L-01-95 JKene3nbie qoporu kojien 1520 mm.

INPUJIOXKEHUE T
BUBJINOI'PA®USA

[1] Nocobue no TexHONOMMM COOPYIKEHWA 3EMNAHOO NOJIOTHA YKeNEe3HbIX A0POr (B pa3suTe CHUM
3.06.02-86). - M.: [IKTHUTpanccTpoii, 1993.

[2] MeToanyeckne peKoMeHAaUMM No NPOEKTUPOBAHMIO U CTPOUTENLCTBY TMOKUX Ke1e306eTOHHbIX

NOKPbITWUIN OTKOCOB TpaHcnopTHbIx coopyskenuin / IIHUUC. - M., 1984.

[3] PekoMeHmanuu 1O MPOCKTUPOBAHHUIO, CTPOMTEIBCTBY M OIKCIUTyaTallMH (DUIBTPYIOIIMX
Haceinedt / [THUUC. - M., 1987.

[4] PekomeHAaUMM NO NPOEKTUPOBAHUIO U CTPOUTE/IbCTBY YCTOEB AMBAHHOIO TUNA AAA MajblX U

cpeaHux aTogopoxkHbix moctos / ITHUHUC. - M., 1988.

[5] PekomeHOaumnm No _NpUMEHEHUIO MOANOPHO-OCeAAWMX CTEeH MPU CTPOUTENIbCTBE A0POr B

ycnosusax nogmbisa semasHoro nonotHa/[[THUHUC. - M., 1983.

[6] PekomeHqanuu o MpOeKTUPOBAHUIO U COOPYKEHHUIO 3€MIITHOTO MOJIOTHA HA MPHKUMHBIX
yuactkax pek / LIHUUC. - M., 1982.

[7] ApMupoBaHHe T€OTEKCTUIIEM OTKOCOB 3eMJIIHOTO mojoTHa: Hayd.-TexH. uHpopmM. cO. Ne
21. - M., 1989.
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[8] PykoBOACTBO MO NPOEKTUPOBAHUIO MPOTHUBOOMOJZHEBBIX U MPOTUBOOOBAIBHBIX
3aIUTHBIX CcoOopykeHuil [IpoexkTupoBaHME NPOTUBOOOBANBHBIX 3ALIUTHBIX COOPYXEHHHA /
BIITUtpanccrpoil. - M., 1984.

[9] Metoauueckue pEKOMEHIALMU I10 MPOEKTUPOBAHUIO 3EMJIISTHOTO IIOJIOTHA MKEJIE3HBIX
JOPOT Ha IYYMHUCTHIX TPYHTaX B CYpOBBIX KimMaTHueckux ycnosusax / THUUC. - M., 1986.

[10] Texuuueckue ykazaHusi IO YCTPAHEHUIO TYUYHH U MPOCAIOK HKEJIE3HOIOPOKHOTO MYTH. -
M.: Tpaucnopt, 1987.

[11] PexomeHmamuu 1O NPOEKTUPOBAHHUIO IMPOTHBOACPOPMAIMOHHBIX MEPONPHUSITUN TI0
ydacTKax BECEHHHUX Ipocafok nytu. - M.: Tpancnopt, 1982.

[12] Metoamueckune pekomeHAaUMM MO NPOEKTUPOBAHMIO Hacbinel Ha 60/10Tax MO YCI0BUIO
ponyctumbix ynpyrux ocagok / ITHUUC. - M., 1981.

[13] Meronuyeckue yka3aHusT TO TPEAYNPEKIECHUIO MOSBICHUS IYYMH B MeECTax
MepEeCeUYCHHS 3eMJITHOTO MOJIOTHA TpyOonpoBoamu. - M.: Tpauncnopt, 1974.

[14] [Tonepeunsle mpoduau 3eMISHOTO MOJOTHA KeJIe3HbIX fopor Kosien 1520 mm. - UHB. Ne
1223. - M., 1980.

[15] Anb6om BOAOOTBOAHBIX YCTPONCTB Ha cTaHumsax. - MuHB. Ne 984 / Mocrunporpasc. - M.,
1975.

[16] AnpO0M KOHCTPYKIIMU KpEIJICHUH OTKOCOB 3€MJISTHOTO TOJIOTHA YEJIE3HBIX JOPOT U
aBTOMOOMIIbHBIX opor oomieit cetn Coroza CCP. - MuB. Ne 750. - M., 1970.

[17] MNocobue no MPOEKTUPOBAHUIO KeNe3HbIX W aBTOMOOWAbHbLIX A0POr MNPOMbIWAEHHbIX

NpeAnpuATUIA B PaltoHax Be4HOM Mep30Tbl (K CHMM 2.05.07-85) / Coto3mpOMTPaHCHUHUIIPOCKT. - M.,
1990.

[18] Meroauyeckue peKOMEHIAIMKM IO  TMPOTHO3WPOBAHHUIO  HANEKHOW  paboThI

YKEJIC3HOJOPOXKHBIX HACBHITICH B YCIOBHSAX HMHTCHCHBHOM JKkcruryaramuu nytu / MUNT. - M.,
1990.

[19] TexHuueckue ykKazaHWsi MO TMPUMEHEHHIO HETKAHBIX MAaTEPUANIOB [UISl YCHJICHUS
3eMJISIHOTO MoJIoTHA. - M.: Tpancnopr, 1989.

[20] Meroanueckue ykazanust P 31.33.05. Pacuer pexMMHBIX XapaKTEpUCTUK BETpa IS
noptoBeIx coopykenuit / CorosamopHUnpoexr. - M., 1985.

[21] HacraBieHue 1o U3bICKaHUSM U IPOEKTUPOBAHMIO KEJIC3HOAOPOKHBIX U aBTOJIOPOKHBIX
nepexoaoB yepe3 Bogotoku. HUIIM-72. - M.: Tpancnopr, 1972.

[22] VYkpemyeHue pyceia, KOHYCOB U OTKOCOB HAChIIEW y MallbIX M CPEAHUX MOCTOB M
BOJIOTIPOIYCKHBIX TpyO: AnbOom/Jlenrunporpancmoct. - JI., 1981.

[23] PexkoMeHmanuu 1O NPUMEHEHHIO TE€OTEKCTHWJIBHBIX MaTepuajoB B  MOPCKOM
ruporexHuaeckom crpourenscrse / LIHUUC. - M., 1989.
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[24] VYka3aHus 1O NPOEKTUPOBAHUIO IPOU3BOJACTBA 3EMIIIHBIX pabOT MpU COOPYKEHUU
3eMJISTHOTO TIOJIOTHA KENE3HBIX M ABTOMOOWJIBHBIX JIOPOT CHOCOOOM THApOMEXaHW3auuu /
Mocrumnpotpasnc. - M.: 1987.

[25] Meroauueckne peKOMEHIAIMM 1O pa3pabOTKe BBIEMOK B TJIMHUCTBIX TPYHTaxX C
BJIQKHOCTBIO BBIIIE€ ONTHMAJIbHON M MCIOJIB30BAaHUIO ATHX TPYHTOB ISl BO3BEICHUS HACHINICH
aBToMOOMIBHBIX opor Bo 11 u 11l kmumatndeckux 30nax / Coro3gopHMUU - M.: 1988.

[26] BpemeHHBIE METOAMYECKUE YyKa3aHUS IO PacyeTy yCTOMYMBOCTU AKCIUTYyaTHPYEMbIX
HaCBINEN U IPOEKTUPOBAHUIO KOHTpOaHKeTOB. - M.: Tpancnopt, 1979.
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