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BBENEHUE

[Ipu nmpomep3anun Haubosee pACHpPOCTPAHEHHBIX Ha CETH XKEJIE3HBIX
nopor Poccuiickoit denepaliud INIMHUCTRIX YBIAXKHEHHBIX TPYHTOB 3EMJIA~
HOT'O NOJIOTHA MPOUCXOMUT MX IyyeHHe Ha PasfmuuHyro BbicOTy. ITyyeHue
PYHTOB CUMTAIOT PABHOMEDHBIM, ECJIH B PE3yAbTaTe €r0 peibcoBas Kojes
MOAHKUMAETCA TaKUM 00pa3oM, YTO BO3HMKAKOUIHE HCKaXeHus B npodure
U [0 YPOBHIO He NPEBBILIAIOT IONYCTHMBIX 3HAYEHHH 1O HOpMaM Coxep-
XAHMA NyTH. B ONpelesieHHbIX YCIOBHAX HEPABHOMEPHOCTL MOPO3HOIO
NydeHUs MpEBBILUAET 3TH JONYCKM M Ha NyTu obpasyrorca nyuurbi. 1o
BHELUHEMY BMIY MX NOIPA3NEAIOT HA MyYHHHbIE ropObl, BNaauHbl, Iepe-
najpl, NEPeKocHble U OXHOCTOPOHHUE My4HHs! (pHC. 1).

OTTauBaHKHe MEP3JIbIX IPYHTOB 3€MIIAHOTIO NOJIOTHA B BECEHHUH N1epHOA
COMpPOBOXKIAETCA CHHKEHUEM MX Hecylleil cnocoOHOCTH. B OTHeNnbHBIX CITy-
yasx Ha yyacTkax oOpa3oBaHMs NMyHHH HUAM OOJbUIOro (Kax MNpaBuiIo,
cbiie S0 MM) paBHOMEDHOTO My4YeHUs MPOUCXOAAT Npocagku nyTv. Ouu
MOIYT NPOSBJIATLCA TAKXKE B NEPHOA BbinaaeHus moxaed. Ilpocanku xa-
PAKTEPU3YIOTCA OBICTPONpPOTEKAKOUIMMY HEPABHOMEDHBIMH OCCHAHUAMM H
COBHXKKAMH DENTbCOBOH KOJIEH, pasMXKEHHEM IJIHHUCTOIO IPyHTa C BbI-
IJIECKAMM M3-TIOJ 1UMiajl, BhIAABIMBAHUEM Macc 3TOTO I'DYyHTa HA MNOBEPX-
HOCTBb ¢ 00pa3oBaHueM OYrpoB BBIMMPAHUS 110 OCH MYTH, Ha 0DOYMHAX HITH
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Puc. 1. PasHoBHAHOCTH MyyHH:
@ — TYMUHHBIT rop6; 6 — NyMMHHAas BOAOMHA, § — My4HHHBIN fepenaf; 2 — fepekocHas nyyHHa, ¢ —

OJHOCTOPOHHAS NyynHa, /, /] — nesas v npasas HUTH; /, 2 — COOTBETCTBEHHO JICTHEE H IHMHEE NOJOKCHHE

nyTH; 3 -— Ny4HHHbIE MOOKMALKH; Pp — BEMHYMHA PABHOMEPHOTO NyueHHs, Pr, Ps, Pn, Poz — BbiCOTR
COOTBETCTBEHHO AYYHHHOTO ropba, BNagniibl, nepenana, OAHOCTOPOHHER MyUitHbl



B MEXIOYNYTHE HJIH CMELICHHEM OTKOCOB KIOBETOB. B pesynpTaTe ykasaH-
HbIX ehOpMaLiif Ha OCHOBHOI MIIOLAAKe O6PA3YIOTCA HEPOBHOCTH B BHIE
OasIaCTHBIX KOPBIT M JIOK pasauuHoil raybunsl. HeobecneuenHplil cTOK
BJ1ar¥ M3 3TUX YIIyO/IeHnH NpUBOAMT K HEPABHOMEPHOMY MOBBILIEHHOMY
YBIT&KHEHUIO TJIMHHCTBIX FPYHTOB.

Ofpaszosanue nyuuH ¥ NpOCaiOK NYTH CBA3AHO C SIBJICHHUEM MOPO3HOT0
TTY4EHHUA TPYHTOB. YBeanyenne o6beMa IPYHTa BbI3bIBACTCA 3aMep3aHHUEM
¥ paclUMpeHHEM BOJIbl, HAXOAUBLLUENCA Nepel 3aMep3aHieM MEXAY OTHElb-
HBIMI{ €rO arperaTaMy, a TaxkKe NOCTyNUBLIEH (MUTPUPOBABLIEH) U3 HHXKe-
Aexalux Tanelx cnoes. IlocreneHHoe HapacTaHue B XOHE NMPOMEP3aHMS
TONIUMHBl M KOJIMYECTBA JICHAHBIX BKIIOYEHUH B BHMIE OTHE/IbHBIX JIMH3,
1TPOCIOCK 1 NPOXHIIOK B I'PYHTE NPUBOJAUT K NOAHATHIO PENbCOBOTO NyTH.
[Ipouecc nba0BbLIENEHHMS TPOUCXOINT HE TOMBKO y bpoHTa nmpomep3aHus,
O M B HEKOTOpOM, ONpENETEHHOH TONLIMHLI, MPUIPAHHYHOM CJIOE NpOo-
MEP3aK0IUEro rpyHTa. [IpoMepsarowinit rpyHT BhIlE 3TOrO C/IOS MOAHHMA-
CICA 3a CHCT IY4EHMA IDYHTA BO BHOBb NPOMEP3AIOIINX HYKEIEeKALIUX
109X, PacnyueHHBI IPYHT OKa3biBaeTCs NEePEeYBIaXHEHHBIM, B CBS3H C
4EM IIpH OTTAMBAHMM €r0 HeCyllas CNocOOHOCTb Pe3KO CHUKAETCA.

MoOpo3HOE NyyeHHe XapaxTepU3yOT BEIMYHHON M OTHOCHTENLHOMN me-
dopmanmelt nyyenus.

Benuuuna nyyeHHs ONpemenseTca 1o BHICOTE MOAHATHSA MOBEPXHOCTH
DanacTHoro c10s (penbcoWnansHoi peteTky) no CP4BHEHHIO ¢ ee Nnpex-
3UMHUM 1ostokeHneM. TIpH HATMUMK HECKOJIBKHX Pa3sHOPOAHBIX [0 COCTA-
BY M CBOHCTBAM IDYHTOBBIX CIIOCB OHA PABHA CyMMe BEJHUMH TyueHUs Beex
C/I0€B, C/IAraroliMX 30HY CE30HHOTO NpoMep3anus. OTHOCHTeNbHAS NedOp-
MaUMA NYyYCHHA KaX[IOro OTHEbHOrO CJI0St IPYHTA PaBHA OTHOLIEHMIO
BEIMHUHDBI TYYEHUS ITOT'O C/I0SL K €r0 TOJLUMHE.

Ha oTnocuTenshyto nedopmannio 1 Benuunty Ny4eHHs BIUSIOT IpaHy-
TOMETPHYECKUH, MHHEDATOTMUECKHil COCTaB I'PYHTOB, MX BIAXHOCTS,
TUIOTHOCT, [V1yOiHa 3aJeraHus TPYHTOBBIX BOJ, INIyOHHA H CKOPOCTH PO~
Mep3anud. TenoBna)HOCTHBIA PexiM IPYHTOB B CBOIO OYEPEIb 3aBUCHT
OT KIMMATHYECKUX H MECTHBIX (hakTopoB. M3 ximMaTHyeckux (GaxTopos
Hanbos1ee 3HAYMMBIMH ABJIAIOTCA KONMYECTBO OCAIKOB, BBINABLINX B npeg-
3HMHMI TEPHOLL, TEMNEPATYPA HAPYXKHOTO BO3AYXA M MPOLOIKUTEILHOCTD
3iMHero nepuona. ITocnmennue nBa mapaMeTpa XapaKTepu3yloTcss 0606-
UICHHBIM MOKA3aTe/IeM — CYMMOH I'palyco-CyTOK OTPMLATENLHBIX TeMIle-
PATYD BO3AYXA.

MecTHbiMH (DAKTOPaMK, OKa3bIBAIOUIMMH BIMAHHME HA BEJIMYHHY TTy-
HCHUSL,  SIBIAIOTCA  KOHCTPYKTHMBHBIE IapaMeTphl 3EMIITHOIO MOJOTHA,
TOMUMHA OaJacTHOrO CJI0A, POBHOCTL OCHOBHOM IUIOLLALKH (rpaHuLb!
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pasgena MexIy IPCHUPYIOLIMMH IPYHTaMM OajjlaCTHOIO Closl M IJIK-
HHCTBIMH TDYHTAMH 3eMJIIHOIO MOJIOTHA), YCIOBHS OTBONA TOBEPXHOCT-

HbIX M TDYHTOBBIX BOA.
K rnoasepeHHBIM NMY4YEHHIO MPYHTAM JKEIE3HOLOPOKHOIO 3EMILHOTO

[10JIOTHA OTHOCATCA CAEAYIOLWIME X BHAbL

FJIIMHKCTBIE (TJIMHBI, CYIJIHHKY, CYIIecH),

KPYIHOOOJIOMOYHBIE € TJIMHUCTBIM 3aIIOHUTENeM IIPU CONEPKAHHH
yacTul pasmepom 0,1 MM u Menee B xonuuectse Gonee 20 % no macce,

JIETKOBBIBETPUBAIOLUMECH NOPOAB! (CJAaHLBL, aJeBPOJAMTLI, APTHIHTHL,
MEpPreNiy) B 30HE aKTHUBHOIO BLIBETPUBAHHUA,

NbLIEBATHIE TIECKM NPH HACBILEHHU MX BOHOH;

TOpGE! U 3aTOPPOBAHHBIE IPYHTBL

Ipu ysenmuuenuy cozepkaHus NbUIEBATHIX QPaKLUUi B IPYHTE BETHYU-

Ha ¥ OTHOCHTENbHAA NehopMauus MydeHHs BO3pACTAIOT. JpeHupyioLime
IpyHThI (1ebeHb, raabKa, rpaBuil, NecYaHo-rpaBuilHas CMeCh, KPYIHO- H
CPeNHEe3ePHUCTRIE NECKH, LUIAKM), IPEIOXPAaHEHHBIE OT 3ArPA3HEHHS H 3a-
WINB&HHSA, HEBOJIOHACBIUEHHBIE MEIIKHE NTECKH, & TAKXKe acBecTOBbIE OTXO-
Ibl, MPHUMEHAEMBIE B Ka4eCTBE DaJUIACTHBIX MATepHAIIOB, TTyYEHHIO He 110/~

BEpPXKEHb.
OCHOBHBIMM MCTOYHMKAMH YBJIAXHEHUS TPYHTOB ABJIAIOTCS HHOHILT-

pyroluecs yepes OajU1acTHble MaTepHabl aTMOC(EepPHbIE OCAIKH U IPYHTO-
Bbl€ BOABI. POJIb 3THX MCTOYHMKOB Da3THYHA B 3d4BMCHMOCTH OT YPOBHS
PacCrlONIOXEHUs. TPYHTOBBIX BOJ M OOECNEYEHHOCTH BHYTPHUIPYHTOBOIO
CTOXa HHOQUILTPYIOWIMXCA ocankoB. [1py riTyGOKOM 3aleraHuy FPYHTOBLIX
BOA M HAIM4YHMM OayacTHBIX yrayOieHUH (KODBIT M JIOK) H4 OCHOBHOMN
TUIOILANKE NIPEBAIMPYIOLIES BO3ACACTBUE HA YBIAKHEHHE U MTyYeHHe IPYH-

TOB OKa3blBaOT &TMOCQ)SprIC OCaKH.
Haubonee vacro IMy4YEHHIO H NPpOCanKaM NMOABEPXKEHbI YHYaACTKH KEjes-

HOJIOPOXHOTrO MYTH €O CICAYIOWMMH THINAMH KOHCTPYKLHMH 3eMISHOIO
TOJIOTHA!

BBIEMKH, HYJEBbIE MECTA M HACBIIM BBICOTOH 1O 2 M IpH 3ajleraHuu
B Ipelenax 30Hbl CE30HHOIO INPOMEP3aHUA-OTTAMBAHMSA IYUMHHCTBIX
IPYHTOB; 0COOYI0 ONAaCHOCTb INPEACTAB/AIOT YYaCTKHW C HEpaBHOMED-
HBIM 3aJIErdaHUEM DPA3HOPOAHBIX (IIYYMHMCTBIX M HENYYMHMCTBIX) TPYH-
TOB, B TOM YHCJIE HM3KHE HACBIIM Ha OCHOBAHHMH C MEIKOOYTPHCTBIM
pensedom; :

BBIEMKH M HYJIEBBIE MECTA B JIETKOBBIBETPHBAKOLUMXCS 110POAAX B
YCIOBMAX H3OBITOYHOIO YBNAXKHEHHs MIM OIM3KOIO 3ajleraHus IpyH-
TOBBIX BOJ;



KOHLEBbIE YYAaCTKM BBIEMOK B CKAaJIbHBIX, JPEHHPYIOLUMX M JAPYTHX
HEMYUHHUCTBIX TPYHTAX, €CIM 3TH YYACTKH C/IOXKEHBl IYYHHHCTLIMH
IPYHTaMHU;

MOJIYHACHIMH ¥ MOJYBLIEMKM Ha KOCOTOPHBIX YYacTKaX, CIOXEHHbIX
MYYHHHCTBIMH TPYHTaMH;

HACBHINH BBICOTOM Gosee 2 M U3 TIIHHUCTBIX TPYHTOB;

HACBIMK Ha YYacTKaxX pacrojIoXKeHUs BOIOMPOIYCKHbIX TPYO U NMPUMBI-
KaHMH K MOCTaM, OTCBIaHHbIE IJIMHUCTBIMH TPYHTAMH MWIIM HUMEKOLUHE
TaKyIO BBICOTY, NPH KOTOPOH BO3MOXHO NpOMEp3aHHue-OTTauBaHHE MyUH-
HHUCTbIX IPYHTOB OCHOBAHHS,

YYaCTKH TIePECeYeHUs 3eMJITHOrO IIOJOTHA M3 MYYHHUCTBIX IPYHTOB
TpyOONpOBOAaMH, HIMEHSIOLIMMH TEMIIEPATYPHBIH PEXKHUM 3THX TPYHTOB;

Y4aCTKH 3eMJITHOTO ITIOJIOTHA Ha KOCOropax ¢ YKJIOHOM Kpyue 1:5 umu
Yy HMX NOJOLIBBI NPU HANUYHHM B MNpefeiax Ce30HHOOTTaUBAIOUIEro ClIos
KOCOTOPOB MOTOKOB I'PYHTOBbBIX BOJ B JIPEHUPYIOLIMX I'PYyHTaX (BO3ZMOXKHO
obpa3zoBaHye HANEAHBIX TyYHH).

ITopanox yyera uMeOWIHXCS IMYyYUH M MPOCALOK B TEXHUYECKHX
nacnopTax OMCTAHUMH MNyTH ycTaHOBNeH JlenapraMeHTOM NYyTH MU CO-
opyxeuni MIIC.

HenpoussonurenbHsle 3aTPAThbl, CBA3AHHBIE C EXErOXHBIMM TIEPHONH-
YECKMMH BbIIPABKAMH IyTH, MOTEPSAMHU IPOIYCKHOH COCOOHOCTH JMHUIA
M3-32 OrpaHMYeHHs CKOPOCTH IBHXKEHHS MOE3I0B, YMEHBLIEHHEM CpOKa
C1yKObl 37IEMEHTOB BEPXHErO CTPOEHUS NYTH (B MEPBYIO OYepelb PEIbCOB
W 1UMaj), BbI3bIBAIOT HEOOXOAMMOCT YCHIIEHHUS NYTH Ha Y4acTKaXx INposiB-
JeHHs 3THX nedopMauui.

Hacroswmue Texnuueckue ykazanus comepxaTt Heobxoaumble Tpebosa-
HHUA K DEKOMEHIALMH MO YCTPAHEHUIO IYYMH M IPOCANOK B LEJX yCHIIE-
HHS JKeIe3HOLOPOKHOrO MYTH Ha ITHX YYacTKax NMPUMEHUTENIbHO K COBpe-
MEHHBIM YCIOBHSIM IKCIUTyaTalMH.

VYxa3zaHus pa3paboTaHbl ¢ YYETOM OINbITa, HAKOIUIEHHOIO JIMHEHHBIMK
NOXpa3IeIeHUsIMH, HAYYHBIMU U NTpoeKTHBIMU opranuzaumusmu MIIC Poc-
cud u TpaHceTpos NpY NPHMEHEHHH YTBEPXKICHHBIX /I MCIIOJNBL3OBAHHA
Ha KeJIe3HbIX foporax Poccuiickoit Pegepaliuy HOpMAaTHBHO-TEXHHYECKHX
TOKYMEHTOB,

C BBemenuem B [elicTBHe HAcTOAWMX TeXHHYECKMX yKa3aHHH neHcr-
Byrole TexHHYeCKHe YKasaHMd IO YCTPAHEHHIO NYYMH M MPOCaOK XKe-
JIE3HOZOPOXKHOIO MYTH, YTBepXkIeHHble MHHHCTEPCTBOM NyTed coobuie-
Hust 7 Mapra 1986 r., 1111/4369, a taxxe TexHHUeckHe yKa3aHUA NO NpHU-
MEHEHHIO IIEHOIUIACTOBBIX MOKPBITHA I MpPERyNpexAeHUs MOsBICHHS
NYYHH, yTBepxkKIeHHble 6 aprycta 1976 r., 1I1/3350, cuuTaroTcs yTpPaTHB-
LIMMH CHIY.
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1. OBLIUE NONOXEHWA

1.1. Hacrosuue Texuuyeckue yKasaHus npegHa3HayeHsl 11 paboTHHU-
KOB NPOEKTHBIX UHCTUTYTOB, CIyXO NyTH, NyTeBbIX MalIMHHBIX CTAHLMHA,
HHXXEHEPHO-TeoNloruueckux 6a3, nyreodcaenoBaTebCKUX CTAHUMH H JIMC-
TaHUMHA MYTH, 338HATHIX IPOCKTUPOBAHUEM U OCYLIECTBICHHEM [TPOTHBOIE-
(OpPMaLIMOHHBIX MEPONPUATHH Ha yyacTkax 3eMJISTHOIO IIOJIOTHA JKeJle3-
HBIX JIOPOTr € MyYUHAMH H NIpOcagxKamu NyTH.

1.2. TpeboBanus u pexoMeHnalKu TexHUYeCKUX yKa3aHUI NPUMEHUMBI
IUISl JKEJIe3HBIX JOPOr B paHoOHaX CE30HHOrO INpOMEp3aHMs I'PYHTOB, a
TaKXe PacrpoCTPaHeHHs BEYHOMEP3IIbIX I'PYHTOB (CIMBAIOUIEHCH MM He-
CIIMBaIOLLEHCa MEP3NIOTHI).

1.3. YcuneHue xeme3sHONOPOXHOIO NYTH Ha y4yacTKax ¢ NMyYHHaMH H
[pocagxaMH NPOU3BOIAT 10 NPOEKTaM, pa3paboTaHHbBIM Ha OCHOBE TEXHU-
YECKOI'o 3allaHus CIyKObl NYTH, B KOTOPOM YKa3bIBAIOT MEpEYeHb NMYHHH-
HbIX MeCT M YYacTKOB € NpOCAIKaMH IO AaHHBIM 3KCIIyaTalHMOHHBIX
HaOMmoAeHUH ¥ TEXHUYECKOro Nacnopra JUCTaHLUMHU MyTH.

1.4. HasHayenue npoTHBoAehOPMaLIHOHHBIX MEPONIPUSITHH NIPOU3BOIAT
Ha OCHOBaHHH TEXHHMKO-3KOHOMHYECKOTO CPaBHEHMS BAPHAHTOB C YHETOM
XapaxTepa Y NPUYHH MYYMHHBIX nedopmanuii, Mep3ioTHO-TPYHTOBBIX yC-
JIOBHH, KOHCTPYKLHH 3eMIISHOTO IMOJIOTHA M BOJOOTBOJHBIX ycTpoicTs. K
CDAaBHEHHIO NMpPHUHHMAIOT BapHaHTh! OAMHAKOBOH HaJeXHOCTH, rapaHTH-
DPYIOLIHE 3KCIIYyaTalMOHHYIO CTabHIBbHOCTE 3EMJLIHOTO IIOJIOTHA IOC/e
MPOBENEHHUS MEPONPUATHI,

IlpoexToM ycuIieHHs XKENe3HONOPOXKHOIO ITyTH Ha y4acTKax ¢ IyuHHa-
MH ¥ NpOocagKaMy ITOMUMO MEDPONPUATHH 10 03L0POBJIEHHUIO HEITOCPENCT-
BEHHO OCHOBHOH IUIOIIAIKHY HaMeyaroT IepeycTpOHcTRO BOZOOTBOAOB UL
obecrneyeHns rapaHTHPOBAHHOIO CTOKA HHOUIBTPYIOWMXCS aTMOCHEPHBIX
OCaIKOB OT NPOTHMBOACPOPMALIKOHHBIX KOHCTPYKLHH, a TakxkKe MEphl 1o
obecneyeHUI0 cTabUIBHOCTH OTKOCOB 3eMJIAHOIO MOJIOTHA.

1.5. Pa6oTb! 110 yCTpaHEHHIO NYYHH M MPOCANOK IMYTH JOJDKHBI ITPOEK-
TUPOBATBCSH W BBIMONHATLCH B KOMIUIEKCE ¢ YCHJIEHHBIMH KaNmUTaIbHbIM
WJIM CPEIHHM DEMOHTAMM IYTH C NPHUMEHEHHEM MAlUMH [Uld IyB6oKoi
OUMCTKH 11eOHA. IIpH BBIUTONHEHMH KalWTAJIBHOIO PEMOHTA 3eMIITHOIO
N0JI0THA pabOoTh! BLIMOIHAIOT TAKKE CO CHATHEM PEJIbCOLINATIBLHON perleT-
ku. Ilpu 3ToM npeaycMaTpHBAIOT MaKCHMAJIBHYI MEXaHH3aLMIO 3THX
paboT ¢ HCnoNb30BaHHEM NYTEBBIX MALUMH M BBHICOKONPOHU3BOIUTENIbHbBIX
OOLIECTPOUTENBHBIX 3EMJIEPOHHBIX M CHEUMANIBbHBIX MALIHH, NpeiHa3Ha-
YEHHBIX JUIST PEMOHTA 3eMJITHOIO MOJOTHA.
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1.6. TIpH COOTBETCTBYIOLIEM TEXHMKO-3KOHOMHUYECKOM OOOCHOBaHHMH
YYACTOK IYTH, NMOPAXEHHBII MyYHHAMM 1 NPOCaIKaMU, MOXeT ObITh nepe-
HeceH Ha HOBYIO TPAaccy, Ha KOTOPO#l NMpeaycMOTpeHb! HeOOXOaMMblE NpO-
THBOAEGOPMALIHOHHBIE MEDOTIPHATHA.

2. ICXOOHbIE OAHHBIE OANSA NPOEKTUPOBAHUA

2.1. Tlpu MHXeHEepHO-TeoNOrHyeckoM OOCIeN0OBaHHM Yy4aCTKOB NYTH,
MOUIEKALIMX YCUIEHUIO, HeOOX0AMMBI CIEAYIOUINe JaHKbIe!

a) MeCTOpAacnosioXeHye MNyuHH M NPOCATOK C YKa3aHHeM BEIHYHHbI
nydyeuus (Mpocagxy) M TOJIUKHBI MYyYHHHBIX [OIKJIAAOK B Mpenenax ne-
GOPMHPYIOLIErOcs yYacTKa, a Taxkke BEJMYMHBI PABHOMEPHOIO My4eHHA
Ha NpHIEraloWuxX y4acTKax,

6) xapakTep 3ajleraHus IPYHTOB Ha JeQOPMHPYIOWIEMCH Y4acTKe 3eM-
JISHOTO [10JIOTHA B NPEJENax 30Hbl CE30HHOTO IPOMEpP3aHus-0TTauBaHHA 1
noj Hell, BHI 3a/IeralolUUX IPYHTOB, X COCTAB H COCTOSHUE, THAPOreoso-
FHYECKHE YCI0BUS (MTOIOMEHUE IPYHTOBBIX BOZ, BBIXOJ JIOKAJIbHBIX HCTOY-
HUKOB YBIAXXHEHHUS U HAp.);

B) XAPAKTEPHCTHKA 3EMIISHOIO MOJIOTHA H €r0 3JIEMEHTOB — POBHOCTD
OCHOBHOM TUIOLWAMIKH, COCTOSIHUE BOLOOTBONOB (KKOBETOB, JIOTKOB, ApEHA-
skeit, HArOPHBIX U BOZOOTBOMHBIX KaHAaB), yCTOHYHBOCTh OTKOCHBIX YacTel
3eMIBIHOTO TOJIOTHA,

I') JaHHBIE N0 BEPXHEMY CTPOEHHIO NMYTH (THIT PEIbCOB M MOAPENLCOBO-
ro OCHOBAHMA, MOLIHOCTb PAa3jIMYHbIX c0eB OalIacTHBIX MaTEPHAsIOB, B
TOM YMClIe HAKOTUIEHHBIX B TpeleNax BOJOOTBONOB M OTKOCHBIX dacTeH
3eMISHODO TIOJI0THA), MCKYCCTBEHHBIM M HHXEHEDHBIM COOPYKEHHAM H
obycTpoiicTBaM (MOCTbI, TPYObI, Nepecedenns TpyOonpoBoaoB, yCTpOHCTBA
snextprudukannn, CLIB ¢ ceasn);

1) KIMMaTHYeCKHe XapaKkTepUCTHKH palioHa.

2.2. BO3HMKHOBEHHE NYYUH, NPH KOTOPbIX HEPABHOMEPHOCTh MOPO3HO-
ro TNy4YeHWs IPYHTOB NPEBLIUAET YCTAHOBJIEHHBIE HODMBI COHEPKAHHA
NYTH, 00yCI0BAUBAIOT CIICAYIOLINE NPUUMHEL

HEOIHOPOOHOCTb COCTABA W CJIOXKEHHUS TPYHTOB TIO MPOCTHPAHHIO H
rnySiHe B 30He CE30HHOTO MPOMEP3aHUA-0TTaNBaHUsI, B TOM YHMCIIE HEPOB-
HOCTH OCHOBAHMS HM3KHUX Hacblned;

HEPABHOMEPHOCTL YBJIAXKHEHMS TDYHTOB 34 CYET MepepacnpencsieHus
uHpHIbTpYIOlWEHes atMocdepHoit Biard B MecTax OannacTHuIX yriybie-
HUH (KOPBIT, JI0XK) Pa3TU4HON riyOuHBL;

HEPABHOMEDHOE YBIAXHEHHE TPYHTOB 3EMJISHOTO TOJAOTHA JOKaJbHbI-
MM MCTOYHMKAMH IMDYHTOBBIX BOJ MJIM IIPH MECTHOM 34CTOE BOJbL,
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HepaBHOMEPHOCTb TPOMEP3aHHA TPYHTOB 3EMJIAHOIO MOJIOTHA | OCHO-
BAHUSA B MECTAaX PACIONOXEHUS HHKCHEDHBIX COOPYKEHHH (Tpybonposo-
IIbl, IEPECEKAIOLIME 3EMILAHOE MOJIOTHO, BOLOMPOTIYCKHbIC TpyObl, NpoMep-
3A10LHE USHYTPH, U Ip.).

91U fIpHUHHHbB] MOI'yT NpoABJIATLCH nopo3HL WJIH COBMECTHO. HpH 3TOM
HAJIMYHE KOPBIT U JIOK Ha OCHOBHOH IUIOL(@/Ke 13 MIWHHCTBIX TPYHTOB B
Clydae HEOIHOPOMHOTO CIOKEHNA IPYHTOB MIH Pa3/IM4HOI0 NpoMEp3atita
MX BOIM3M MHXKEHEPHBIX COOPYXEHHii ycyryOmser HepaBHOMEpPHOCTb MO-
PO3HOTO My4YEHHSL.

K ocoBoMy BHAY OTHOCAT ITy4HHbI Hd MOAXOAAX K MOCTAM 1 Tpybay, a
TAKKE HaJCOHLIC MYyYMHbL. HOCJIC,&HHC BO3HMKAKXT BHa KOCOIOPHBIX y4dacT-
Kax, CJOKEHHBIX C MOBEPXHOCTH NPEHHPYIOUIMMK I'PYHTaMH, NOACTHIARL
MBIMH BOILOYIIOPOM (CK‘dﬂa, MHOIroIeTHeMEpP3Jibie T'PYHTBI, MJIOTHBIE
[AMHBL M T. 11.) NPH HaJMYKK [I0TOKE IPYHTOBBIX BOA.

2.3. Vicxomiible AaHHbIC [IPH HHKEHEPHO-TEOLOIHYECKOM O0CIe0BAHNM
IOY4aloT B CIELyKlleM 00beme.

Jlsist onpesenetus BelIMuMHbl NyUeH s, TOYHOI0 MECTOPACIIONIONEHHA,
BHIA H PA3MEPOB J1yUMIiHbIX HEPOBHOCTEH NIPOH3BOIAT ABYXPA30OBOL HHBE-
JIMPOBAHME MYTH B COOTRETCTBMM C TPeOOBAHMAMM [PHIOKCHHMA 1. ITo
PE3YILTATAM HMBEIMPOBAHUH CTPOST COBMELUEHHLIC IPOLO/IBHbIC npodu-
44 NYTH 1O ONOBKAM 0GEHX PEIbCOBLIX HUTEH, COOTBETCTBYIOIHME SAMHE
My (BeceHHeMY) M JIETHEMY IOJIOXKEHHAM MYyTH. Ha npoduns HaHOCAT
MECTOIIOJIOKEHME M BEIUYMHY IYYMHHBIX NOUKIAJOK M OMpEeAeIAioT Ha
HeMm Haubornee 6IM3KO PACIIONOKEHHbIE IAPYr K APYTY MECTa ¢ MaKCuMallb-
HOW ¥ MHHMMAaJIbHOH BEJIHYMHOM MydYeHHs.

B 5Tux MmecTax (He MeHee ABYX LT CpaBHEHMA), & TAKXKe Ha npijeraro-
LIMX Y42CTKaX PABHOMEPHOTO NyYeHHs yCTPanBaloT pa3BeiotHble IPOPE3nt
¥ 3aKOMYUIKH, B KOTOPBIX OTNPEAEIAOT OOLLYIO TOJMHY €107 APEHHPYIO-
IMX U HEMyYMHHCTHIX MaTepHaloB M OYEPTAHHE OCHOBHOH MIIOLIAAKH 110
MOBEPXHOCTH NMYyYHHHUCTHIX IPYHTOB.

JIns BBIABIEHHsST TPYHTOBOIO CIOXEHHS 3EMJISHOIO TMOJOTHA 31€Ch
TAKKE 3aKJIabIBAOT CKBAXXHHBIL NPU NPAMBIX NMy4yHHax 1 npocagxkax — 110
OCH TyTH; NpH OLHOCTOPOHHMX H IEPEKOCHBIX MYYHHAX —— M0 KOHLAM
wnan. Cxsaxunbl Oypar 10 raybunbr 0,5—1,0 M HinKe 30HBL TpoMep3a-
HUs-OTTaUBAHHUA.

B LesiX CHHXEHMS TPYAOEMKHMX 3eMJLHbIX paboT npu 0OCIeLOBAHHH
MOKeT GbITb MCIObL30BAH pPAJUONOKALMOHHBIH METOJ, & TaKXe METON
37€KTPOKOHTAKTHOIO OAMHAMUYECKOTO 30HAMPOBAHMS (2113). Ilpu atom
KOJIMYECTBO 3aKJIaAbIBACMbIX 6ypOBbIX CKBaXHH MOXCET ObITh COKpalleHo.

]



KonnyectBo MecT o6ciienoBaHusl 00YCIOBIMBAETCS XapaKTePOM HEpaB-
HOMEpHOCTH YYEHHHA, BHICOTON M BMIOM IYYMH, MPOTSIKEHHOCTBIO U Xa-
pakTEpOM MPOCATKU.

TonmuHy cios IpeHUPYIOIIMX MaTepuajoB M OYepTaHHME OCHOBHOM
TUIOMIAAKU ONpEAETSIOT B ABYX CEYEHHMAX, OTCTOALIMX APYr OT Ipyra Ha
paccrostHum 25-—30 M, — B cevYeHMM WIMANBHOTO SIIMKA M TOX PSIOM
pacrnosioxeHHoi 1mmanoi. [lpu oOuieir TONUIMHE CIOS APEHUPYIOLUIUX Ma-
TepuanoB Oojnee 0,8 M ouepTaHME OCHOBHON IUIOLIAAKUA MOXKHO OIPEHENISITh
TOJNIbKO B CEYEHMM WIMANbHOTO AIIMKA. YPOBEHb OCHOBHOM mmomanin
3aMepsIOT B CIEAYIOIINUX TOYKAX MOMEPEUYHOr0 CeUEHMS: M0 OCH ITyTH, TO[
g)ggwém PEeTbCOBBIMU HUTAMU (C UX HAPYXHOW CTOPOHBI) U Ha PACCTOSTHUM
<U- CM OT 000MX KOHIIOB IIMAbl.

[Ipr oOcnemoBaHMM yCTaHABIMBAIOT TAaKXE TOJIIMHY HAKOTJIEHHBIX
IPEHUPYIOLUIMX MaTepuanoB MOBEPX IPYHTOB 3eMJSHOTO MOJOTHA ngy TIpe-
JeNaMy OCHOBHOM TUIOINAAKU (B BOJOOTBOIHBIX COOPYXEHMSX, Ha OTKOC-
HBIX YaCTHX).

[MpoTSKeHHOCTh M BEIWUYMHY MPOCATOK IMyTH YCTAaHABIMBAIOT IO JaH-
HBIM 00pabOTKM JIEHT BAroHa-NyTeHM3MepuTesIs, MaTepualaM obcremoBa-
HHA g onpoca nuHedHBIX paboTHUKOB. IIpy 3TOM ONPENENAIOT KOTMYECTBO
U CyMMapHYI0 BEJMYMHY MOABEMOK MyTM NpH BbIMpaBKax Mpocagok 3a
onMH ce3oH. OOcienoBaHue OYePTaHUS OCHOBHO TUIOMIAAKM 3€MJSIHOTO
MOJIOTHA BBHIMIOJHSIOT B MecTaX HauOOJbIIEro pa3BuUTUs neGopManuii u 3a
npeneiamMu 1eOpMUPYEMOTro y4acTKa B COOTBETCTBUU C BBIINIEU3JIOXEH-
HBIMU TPeOOBAHUSIMMU.

['my6uHy ckBaxXuH Ha3zHavaloT Ha (,5—1,0 M HIXe 30HBI TPOMEP3aHMSI -
oTTauBaHus. [uameTp TPyHTOHOCA AOJKEH MO3BOJAThH AeaTb OTOOP MpoO
HEHapYIIeHHOTO CIOXEHUS ISl ONpejaeseHusl MIOTHOCTU TpyHTa.

[TpoObl rpyHTa OTOMPAIOT M3 KaXIOU JUTOJOTMYECKON pa3HOCTU, HO
M pexxe, yem uepes 1,0 M. [IpoGBI I ompeneaeHNs] eCTECTBEHHOI BIax-
HOCTU OoTOMparT depe3 0,2 M, a KPYMMHOOOJOMOYHOTO TPYHTA C TIMHUCTBIM
JATIONIHUTETeEM — yepe3 0,5 M.

CocTaB M COCTOSIHME TPYHTOB 3€MJISIHOTO TMOJOTHA YCTaHABIMBAIOT
MyTeM MPOBEAEeHUsI JaOOPAaTOPHBIX aHAJIM30B MPoO, OTOOpaHHBIX Mpu Oy-
peHuu. Ouanyeckue XapakKTepPUCTUKU TPYHTOB OIpPEAENSIOT B KOJMYECTBE,
JNOCTaTOYHOM JUIS CTaTUCTHYCCKOM 0OpaGoTku.

B cBomHO# BegoMOCTM pe3yJabTaTOB J1abOPAaTOPHBIX aHANM30B TOJKHBI
OBITh TIpeACTaBJIECHBI CICAYIOLINE XapaKTEPUCTUKU TPYHTOB, HEOOXOIMMBIE
Ul UX KJacCUGUKAUWU U PACYETOB:

€CTeCTBEHHAsA BIaXHOCTb WW;

BIQXHOCTH HA TPaHWUIe PacKaThiBaHus }pu rpaHUle TEKy4eCTH [/ .

YUCI0 MIACTUYHOCTH [p; ’
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OKa3aTelb TeKydecTu [1;
TUIOTHOCTh B CYXOM COCTOSIHMM (CKeneTa TpyHTa) Pd ;

KO03(Q(PULMEHT MOPUCTOCTU e (IJIOTHOCTh YaCTHUIl TPYHTA Ps IS pacueTa
e ] 4
e TIPUHUMAIOT PaBHOIi 1A TeckoB 2,65 r/cM , ma cyneceit 2,70 r/em |, mna
cyrnuHkoB 2,71 r/cMm , and rauH 2,74 t/cMm );
Yron BHYTpeHHero TpeHus ¢ u cuemienue c¢ (ompegensior mo CHuIl

2.02.01—83,mpunoxenuel);
TPaHyJIOMETPUUYECKHIT COCTAB IECYAHBIX TPYHTOB.
EctecTBeHHYI0O BIAXHOCTb KPYITHOOOJIOMOYHBIX TPYHTOB OIpEICISIOT

Ind Bcell mpoObl IpyHTa (BajoBas BIaXHOCTb) We M I TIMHUCTOIO
3anonHuTenss . EcTecTBeHHas BIaXXHOCTb TJIMHMCTOTO 3aMOJHUTENS

We— Wyuna

I‘VM‘“ 1_(1

»

rae Wyy — MakcuMalbHasd MOJEKYIApPHAs BIAXHOCTb KPYIHBIX (Bonee 2 MMm) dpakuuit
IPYHTa; @ — colepXaHHWe KPYHHBIX (pakUuii, 10U eIMHUILLBI.

[Ipn Bo3MoXHOCTM OTOOpa MpPOOBl TJIMHUCTOTO 3AMOJHUTENSI C MU-
HUMaJlbHBIM KOJUYECTBOM KPYMHOOOJOMOYHBIX BKJIIOUEHUN BIAXHOCTb
3aTIOJIHUTENS. MOXET OMNpelensaTbcs ciaeayoliuMm obpasom. Ilociae om-
peneNeHus BIaXHOCTU KaxXAyl MpoOy TIMHUCTOrO 3aMOJHUTENS, UMElo-
IIyI0 HEKOTOPOE KOJMYECTBO APECBBl M TpaBuUs, OTHEIbHO pa3MayMBalioT
U TpPOMycKaloT 4yepe3 cuTO. YacTUlbl, OCTaBUIMECS Ha cuUTe, BHICYILIH-
BaloT mpu Temmepatype 105 °C, 3aTeM B3BeIIMBAIOT W OMNPEAENSIOT UX
MpOIIEHTHOE coJepXaHue B cocTaBe MpoObl, B ycTaHOBJIeHHYy0 paHee
BJQXXHOCTb BHOCSIT COOTBETCTBYIOIIYI0O 3TOMY IPOLIEHTHOMY COJEpXaHUIO
MOMpPaBKYy.

[Ipenenbl MIacTMYHOCTU OMpPEAENSIOT MO TJIMHUCTONH (pakiuu, OTiae-

JIEHHOW TMpU CUTOBOM aHajlu3€ BaJOBOW MpPOOBI.
JlaGopaTopHble onpeneaeHUS (GU3UYECKUX CBOMCTB I'PYHTOB U 00paboT-

Ky TOJIYYCHHBLIX PE3YJbTAaTOB MPOBOIAT B COOTBETCTBUU C TpC6OBaHI/I$IMI/I
cJeayromunx CTaHaapTOB:

I'OCT 25100—95. I'pynTthl. Kimaccudukanusg;
I'OCT 12536—79. I'pyHTBI. MeTonbl 1abopaTOPHOTO OMpeaeaeHUsI 3ep-

HOBOTO COCTaBa;
I'OCT 5180—84, I'pyHTBI. MeTonbl 1abOpaTOPHOTO onpeneaeHus Ghu-

3UYeCKUX XapaKTepPUCTHK;
I'OCT 20522—75. I'pyHThl. MeTon cTaTuCTUUYECKOi 00paboOTKU pe-

3YJbTAaTOB ONPEACICHUA XapaKTCPUCTHUK.
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B xome mHXeHEepHO-Te0J0TNYECKOTO 00CIeI0BAHUS OIPEACIIIOT TUAPO-
reoJIOTUYeCKNe XapaKTepUCTUKHU nedopMupylomerocsd yyactka. Bo Bcex
MPOMAEHHBIX T€0JOTNYEeCKMX BBIpabOTKaxX MPOBOAIT HAOIIOACHUE 3a TI0JI0-
KEHUEM YPOBHS TPYHTOBBIX BOX (Y['B).

HAns yrouHeHust B3aumocBsizu YI'B B mpesenax oCHOBHOM rjoramxy ©
€ro MOJIOXKEeHMEM B €CTECTBEHHBIX YCIOBUAX TOMOJIHUTEIbHO 3aKIaAbIBAIOT
CKBaXMWHBl B HEKOTOPOM OTAAJeHMM OT Hee (Ha OTKOCax MW 3a OpOBKOM
BHIEMKHU, BOCHOBAHUY HACHITIN).

[ToMuMo HaOMIOACHUI B T€OJOTHYECKUX BHIPAa0OTKAX (PUKCUPYIOT Ha-
JUYMe TTOBEPXHOCTHBIX BOJ B HEIIOCPEACTBEHHON OJNM30CTU OT 3eMJITHOTO
MOJIOTHA (pPeKHU, eCTECTBEHHBIE U MCKYCCTBEHHBIE BOTOEMBI, POOHUKHM, 0O-
ngota). Ocoboe BHUMaHME YIEASIOT IOKaIbHBIM UCTOYHUKAM YBIaXKHEHHS,
pacrmoJjaralomuMcs B mpeaerax 3eMISHOTO MOJT0THA.

Ecnu3adukcupoBaHHBIE OMHOBPEMEHHO TMAPOTEOJOTNYECKIE U TUAPO-
JOTUYEeCKHNE TaHHBIE He MO3BOJIIOT CYOIUTh O eIMHONM ITOBEPXHOCTHU TPYH-
TOBBIX BOJ, TO HalM4YKe ITUX BOA B BRIpaOOTKaX, MPOMIEHHBIX B Mpeaenax
OCHOBHOI IIomanKky, 00ycaoBIeHO Ae(eKTaMU KOHCTPYKIMHU 3€MISHOTO
MOJIOTHA (3aMKHYTHIE OaljlacTHBIE YIIyOJNeHHWs, MECTHBIE 3aCTOM BOABI B
KIOBETaxX U [Ip.).

[lo manHBIM ONMKaliIIeil METEOCTAHIIMM OIpPEAEISIOT CYMMY TIpamy-
CO-CYTOK orpupmaTeNbHBIX TEMIEPAaTyp HApYyXHOTO BO3AyXa B TOI 00-
ClleOBaHMUS, CPEIHIO MHOTOJETHIOW, a TakXe MaKCHMMalbHYIO B Je-
caTuiIeTHeM mnepuope. i yJ4acTKOB CO CIMBAIOIIEicsl Mep3JI0TOH OIl-
penensdioT CYMMY Tpaayco-CYTOK TIOJOXUTEIbHBIX TeMIlepaTyp
HapyXHOTro BO3ayXa i1 YyKa3aHHBIX Bbimle mepuomoB. Jns momcuera
JTHX napaMeTpoB HCIONB3YIOT COOTBETCTBYIOLIME CPEIHEMECAUHBIE TEM-
nmepaTypsl BO3ayxa. ’

[To maHHBIM MeTeOCTAaHIIMM YCTAaHABJIMBAIOT TAKXE CPEIHEEe MHOTOJET-
Hee KOJMYECTBO OCAAKOB IO MecCsAllaM M TOJIIMHY CHEXHOTO ITOKpPOBa.
[MocnenHsas xapakTepucTUKa YTOUHSETCS IUISI PAa3NTMYHBIX 3JEMEHTOB 3€M-
JISTHOTO TIOJIOTHA Ha MeCTe.

2.4, NUHXeHepHO-Te0JOTUYECKOe 00CIeq0BaHNEe TIPOU3BOAAT B CIIEAYyIO-
1€ CPOKH.

BecHoii, B mepuon MakCMMaJIbHOTO IPOMEpP3aHUs TPYHTOB 3€MJISTHOTO
MOJIOTHA, KOTla CHEeXHBIN MOKPOB colleN ¢ 0ajqlacTHOM MPpU3MBl, HO OTTa-
WBaHUE ee ellle He HavyaloCh, MPOM3BOISIT OCMOTP IOIJIEKAIIEr0 YCUIECHUIO
nedopMupyomIerocs yuacTka ¢ nydyuHaMmu. [1o xapakTepy nckaxXeHHs Ipo-
OOJTBHOTO U TMOIEPEeYHOro Mpo@uis yTOYHSAIOT TPAHUIBI 3TOr0 ydyacTKa
MIPOM3BOASITHUBENMPOBAHMUE.
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[Tocne moaHOTrO OTTaMBaHMS TPYHTOB 3E€MJISTHOTO ITOJIOTHA BBHITIOJHSIOT
BTOpO€ HUBeIMpoBaHMe. Ha yyacTkax ce30HHOTO MpoMep3aHMsI NMyTh HU-
BEIMPYIOT B Mae-MIOHE, Ha YYacTKaX HECIMBAIOLIEcS Mep3JIoThl — B
MIOJIE-aBTYCTE W HA yYaCTKaX CIWBAIOMIENCS MEP3JIOTHl — B CEHTSIOpE.

bypeHue u obcnenoBaHue MOJEBBIMU METOAAMHU MMYyYHHOONACHOTO
ydacTKa IPOM3BOMAT Ha IMOJHOCTHIO OTTASBIIEM 3€MJITHOM IIOJIOTHE.

Ha yJactkax ¢ mpocaakaMy IyTH CPOKM IMPOBEACHMS JIETHUX MHXKEHEp-
HO-T€0JIOTMYeCKNX pabor cMmemiaioTcsi. OOcienoBaHue MPOBOAAT MOCE OT-
TauBaHUS CIOSI IPEHUPYIOIIMNX OATACTHBIX MaT€pUaNoB, HO IO MOJHOTO
OTTaBaHMS TJIMHUCTBIX TPYHTOB 3€MJIIHOTO IIOJIOTHA, TO €CTh B IEPHOJ
HanOoNbIIell aKTUBU3ALMU MPOCATOK.

2.5. Ha ocHOBe aHaIM3a MOJyYeHHBIX MaTepHaI0B NHXEHEPHO-TE0JI0-
IrUYeCKOro o0clea0BaHMs YCTAHABANBAIOT MPUYMHY HEPAaBHOMEPHOTO 1y~
YeHMS 3eMJISTHOTO TT0JIOTHA B COOTBETCTBUHU C TpeOOBaHUAMMU II. 2.2.

2.6. B pe3ynbTaTe MHXEHEPHO-T€ONOTMYECKOr0 00CIe0BaHUS JOIXKHA
OBITH COCTaBJICHA CIEeAYyIONmas TOKYMEHTAal s Ha MOAJIeXaluil YCUIeHIIO
y4acTOK IYTH:

a) IJIaH yJacTKa C TOKa3aHHBIMU Ha HEM IMyyHHAMM, IpOCaAKaMM MyTU
U COMYTCTBYOIUMU AedopMauusiMu (BblJaBIMBaHUE IPYHTA, BBIMJIECKHU,
TPEUINHBI, CIUIBIBLI U T. 1.), BOZOOTBOAAMH, COOPYXEHUIMHU U OOYCTpOIi-
CTBaMM, paHee BBHIMMOJTHEHHBIMY MHXEHEPHO-Te0JOTUIeCKMMHU BIpaboTKa-
MU U 1p. (mojnoca ceeMku M1:1000);

0) coBMelIeHHBIE MPOQUIN MYTH, COOTBETCTBYIOIIME €ro JeTHEMY M
3UMHEMY TOJOXEHUIO; )

B) MPOAOJbHBIE U MOIEepeYHbIe TPODUIN C COOTBETCTBYIOIIUMHU MHXKE -
HEPHO-TeOJOTMISCKUMHU pa3pe3aMu, OTpaXaloIUMKI U3MEeHEeHU S, IPOU30-
HieaIre B 3¢MJISTHOM ITIOJIOTHE MPU 3KCIIyaTauuu (Morpe0eHHbIe KIOBETHI.
OannacTHble YrayOJaeHus, nuieiidsl 1 1. 1.);

') TaHHbIe 1a00PaTOPHBIX OINpEeAeIeHU cOCTaBa, CBOMCTB M COCTOSHUS
IPYHTOB;

1) KIMMaTHYeCcKNe XapaKTepUCTUKM paiioHa;

€) 3aKJII04YeHre 00 MHXEHEePHO-Te0JOrnIeCKOM 00CIeJOBaHUM C YKa3a-
HUEM NMPUYUHBI UM KOMILJIEKCAa MPUYUH HEPABHOMEPHOTIO MYyYEeHUSI UIH
MpOCamoK IYTH.

2.7. Ilopsmox mpoBeneHUs] MHXEHEPHO-Te0JI0TUYEeCKUX padoT Ha MYyTH,
obecreyeHne 6€30MaCHOCTH IBUXKEHUS MOE310B, 0€30MaCHOCTH JIIONEH, OT-
paxIeHue CUTHaJIaM1 MECT IMIPOU3BOACTBA MHXEHEPHO-T€0JOTUIECKUX BbI-

paboTOK U T.N. OMPENENAI0TCS COBMECTHO OTBETCTBEHHBIMU MpPEACTaBUTE-
JSIMU TIPOEKTHOW OpraHM3alMyd M OUCTAHUUM IYTHU B 3aBUCHUMOCTHU OT
MECTHBIX YCJIIOBUI U 00bEMOB paboT.
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3. YCIIOBUS HA3HAYEHUSA 5
NPOTUBOOE®OPMALIMOHHBLIX MEPOMNPUSTUN

3.1, Jast aMxBHmaumuu nedopMaly 3eMIISHOTO MOJOTHA Ha yyacTkax ¢
Oy4HHAMH H IpocagkaMH ¢ LEIbIo YCHJICHHS KEJIE3HOIOPOXKHOTO MNYTH
HEODXOAUMMO Ha3HayYaTh CJIEAYIOLHE NPOTUBOLEHOPMALIMOHHbIE Mepo-
[IPUATHA:

YKIQIKY TeIJIOU30ISILUIMOHHOIO TTOKPBITHA U3 MNEHOIIACTOB [UIA npenyn-
PEXKICHHA CE30HHOIO NPOMepP3aHUA-OTTaAUBAHMS NYYHHHCTBIX TPYHTOB;

YCTPOHCTBO TMAPOU3OIALHOHHOIO TOXPBITHA H3 MOJMMEPHBIX IJIEHOK
A14 yMEHDBIUCHHWS BJIAXHOCTH M BEIHMYMHDI MOPO3HOTO MY4YEHHs TPYHTOB;

YCTPOMCTBO NOKPBLITHSA M3 HETKAHOIO MaTepralia Ha yyacTkax C Ipo-
CaJIKdMH MyTH;

NOABEMKY NYTH Ha DasuiacT MM YCTPOMCTBO HAKIAMHBIX MOOYLUEK IpU
JATICraHHH HEOAHOPOIHBIX TPYHTOB B HMXKHEN YaCTH 30HBI CE30HHOI0 Npo-
MEP3aHHUA-0TTauBAHUS,

IUIGHHPOBKY OCHOBHOM TIIOLIALKH 3€MJISHOTO MIOJIOTHA C BBIPE3KOH
NYYHHHCTBIX I'DYHTOB HUXKE JHA 6asllacTHBIX YIIyOJieHuit; E

3aMEHY MYYMHUCTBIX IPYHTOB APCHHUDYIOIUUMH H HENMYUYUHHUCTBIMU Ma-
TEPHANaMHU C YaCTHYHBIM MM MHOJHBIM BBIBEACHHUEM H3 30HBI CE30HHOTO
[MPOMEP3AaHMUA-OTTAUBAHUS 3TUX FPYHTOB (Bpe3Hble NOAYWKH HUIU KOMOHU-
HUPOBAaHHbIE);

YCTPOMCTBO FOPU3OHTAIIbHbIX OpEHaXe ¥ KanTaxa.

CoBMecTHO ¢ YKa3aHHBIMU KOHCTPYKILHAMHU OCYWECTBIAIOT MEPONpHUS-
THA IO OTBONY NOBEPXHOCTHBIX BOX H OCYWIEHHIKO T'PYHTOB 3EMJISIHOIO
[1OJIOTHA.

s [TOBEPXHOCTHOIO BOAOOTBO/A, [IEPEXBAaTa 1 NOHWXKEHHS YPOBHH
IPYHTOBBIX BO/J NPHUMEHSAIOT yIi1yOaeHHble KIOBETDI,

KPBITOIO THIA, B TOM YMClle
3.2

JIOTKH, OPEHaXH 3a-
MEJIKOI'O 3aJ10XKEHHS, NPONOJIbHbIC KAHABDL
Yc10BHS HasHayeHus NpOTHBONEYOPMALUHOHHBIX MEDPONPUSITHIA
PH PA3THYHBIX THIAX KOHCTPYKLME 3eMJISHOTO TMOTIOTHA B 3aBHCHMOCTH
OT NPHYHH NOABIEHHUA AeOpMalumii U3T0XKeHb! B Tab. 1.

3.3. s NpPOTHBOOEDOPMALIHOHHLIX KOHCTPYKLIMH MCIOJB3YIOT Clie-
AVIOUHE BUABI IPYHTOB;

HECKA BCEX DASHOBMAHOCTEH, KPOMeE NbIIEBATHIX, NECYaHO-IPaBHHHYIO
CMECh, TPaBHH, 1ebeHs;

CRAJILHBIC DA3DBIXJIEHHBIE W [PECBIHO-UIE6EHOYHbIE IPYHTHI cl1aboBbI-
BETPHBAXOWMXCH nopono,

acbecToBbIE OTXOIDI;

HUTaKK IOMEHHBIE TPAHYIMPOBAHHBIC U KOTEIbHbIe,
14

NMOIyWweK Mno pacyery BO BCEH

Tabnuua |
JIOBHIl ONYCTHMOMN BEJTHYHHBI

OHOCTH I'pyHTa C

MEPOMPHATHA
NpPOAOILHBIMH CONMPAXKCHHAMH

TeroBas u30MAUNA H3 [le-

TerutoBast H30MKUHA U3 Me-
HOIUIACTOB. YCTPOHCTBO BpeE3-
HoM1acToB. YcTpOHCTBO Bpe3-
HbIX WIH KOMOHHHPOBaHHbIX

HBIX WITH KOM6KHHPOBaHHle

Ip.), OpOCamKH MyTH |MOLyWeK B BEPXHEH 4acTH 30-

IMpoTrBoaehOpMaLiHOHKBIC

EH CNoco!
30HE CE€30HHOro NpoOMep3aHHi-

OTTAaHBAHHA C MPOJOMbLHLIMH

Ha KOHUEBLIX y4acTKax, MpHie-
COMPAKEHHUAMH.

raolHX K APEHHPYIOUlEMY
(CKaJIbHOMY) [PYHTY.

HbI CE30HHOrO MpPOMep3aHUs-
OTTaMBaHHA M0 PacyeTy M3 yc-

ny4eHHs H oBecnedeHHs Hecy-

Bra
nedopmauui

OIHOCTOPOHHHE

H MEPEKOCHbIE

OmHocTopoHHHE
AyYHHBI, IPOCATKH
y4YHHbI

nyTH

[Tyunnuste rop-
KOHLICBLIMH YYaCTKaMH, CJIOKEHHbIMH | Obl, MPOCAIKHU [1yTH

MYYUHHCTBIMK [PYHTaMH

[My4nnHble nepe-

naapl, NpocaxXH ny-

K HaChIMAM H3 [PEHHPYIOWHX FPYHTOB |TH

[TyunHsl BCEX BH-
noB (rop6el, Bramm-

IPyHTaMH (FIMHHCTBIMH, KpYiHOOGI0- |Hbl, Nepenams! U

MO4YHbLIMH C [VIHHHUCTBLIM 3aMOJIHUTE-

JIEM, JIDEHHPYIOLHMH, CKaNLHbLIMH H

ap.)

XEHHH BTOPLIX MyTeH W pa3sBUTHU

Bua n anemeHTh
3CMARHOIO NONOTHA

5. Hacblnii M3 rpyHTOB pasiuyHo-
CTaHUHH

4. IMomyHacuinH M NOTyBbIEMKH Ha
TO BM/A, NCPCYCTPOEHHBIE IPH COOPY-

KOocoropax ¢ HEOAHOPOOHLIMH IPYH-~
TaMH B MMONEPECYHOM CEYEHHH 3eMJisd-

2. KOHLIEBLIE Yy4ACTKH BbIEMOK B
HOro MONOTHA

NYYHHHCTBIX [PYHTAX, MPHMbIKAIOLLHE

|. BuieMKH 4 HyJleBble MecTa C Ye-

PEIYIOLUHMHCS [10 [UTHHE yYacTka
3. BoleMkH ckaJibHble C

nepe4YyHoOM HalpapJIEHHH BO BCEH HITH

rityGune 1

NPOCTHPAaHHIO B IPOJAOJILHOM H IO~

nedopmaunit
CTH 30HbI CE30HHOTO MpOo-

[MpuunHbl OOPaIOBAHKA
MeEp3aHHA-OTTaHBAHHSA

HepasHoMepHOoe 3aJieraHHe HEox-
BepxHeil 4a

HOPOJHLIX MO CBOHM MYyYHHHCTLIM

CBOMCTBaAM I'PYHTOB M0




9}

Mpuunnb o6pasoBaHuUs
nepopMaumi

S

Bun 1 anemMeHThI
3eMJISTHOTO TTOJIOTHA

Bug
nedopmaruit

IIpodonxcerue maba. 1

[MpomHsonedopmaunoHtse P ]
MEPOMPHATHA

HepaBHOMepHOe 3aneratHe He-
OMHOPOTHBIX 1O CBOUM MYyYHHHCTBIM
CBOICTBaM TPYHTOB IO TJyOWHE U
TIPOCTUPAHUIO B MIPOAOJIEHOM M TO-
MEPEeYHOM HAIpaBICHUSIX B HUXHEH
YacTU 30HBI CE30HHOTO MPOMeEp3aHUsI-
OTTaWBaHUS

Bricokoe 1 HepaBHOMEPHOE YBJIaX-
HEHHE MyYHHHCTBIX TPYHTOB HHQHIILT-
pymoougeiica aTMochepHOi BIaroi npu
pa3IHYHBIX 10 IIyOuHe OaIaCTHBIX
yIIyOJIEHUSIX Ha OCHOBHOU IUIOLIAAKE
3eMJISTHOTO TOJIOTHA (KOpbITa, JI0Xa)

1. BeleMKU, HyJIEeBbIE MeCTa B 1Ty~
YUHUCTBIX TPYHTAaX MPU HAIHYHH CIOS
NPEHUPYIONIMX TPYHTOB B BEPXHE
YacTy 3eMJISTHOTO TIOJIOTHA

2. Huskue Hachilu U3 IPEeHUPYIO-
WX TPYHTOB Ha MYyYHHHCTOM OCHOBa-
HUU TIpU OYTpUCTOM pesbece

1. BoleMKU U HyJIeBble MecCTa B
OIHOPOIHBIX TTIMHUCTBIX IPyHTax
(TJIMHBI, CYTJIMHKU, CYIEecH)

2. Haceinmy M3 DIMHKUCTBIX FPYHTOB

ITyyuHBI Bcex BU-
OB

ITyyuHHBIE TOp-
Obl, OMHOCTOPOH-
HUE IMYyYMHBI, TpOCaj-
KH IyTH

Ll

HepaBHOMepHOE yBIaXHEHUE MyYU-
HUCTBIX TPYHTOB JTOKAJIbHBIMU HCTOU-
HHUKaMU TPYHTOBBIX BOJ

Hapyumenuss temmnepatypHoro pe-
XHMa TPYHTa U U3MEHEHUE IITYyOUHBI
NMPOMEP3aHHA-OTTAHBAHHUSA 3EMJITHOTO
MOJIOTHA IOl BO3IEUCTBUEM MHXEHEp-
HBIX COOPYXEHUU

Mopo3Hoe MyuyeHue TPYHTOB Ha
Mmoaxoaax K MOCTaM W Tpybam

BbieMKU, HyjeBble MecTa B yYUHU-
CTBIX TPYHTax

1. Hu3kue Hachilmu U3 MyYUHUCTBIX
IPYHTOB HaJ BOJOIMPONYCKHBIMU TpY-
6amM¥ NMpu NPOMEP3AHHH 3TUX TPYH-
TOB H3HYTpH TPYOBI

2. Hacsinu, BBIEMKU, HYJIEBbIE
MecTa Ha Y4YacTKax TepeceueHUs ¢
TpybompoBoIaMu

Hachinu Ha moaxoax K MOCTaM U
Tpybam

ITyunHBl Bcex BH
IIOB, TIPOCANKU ITyTU

ITyyuHHBIE TOP-
Obl WIM BIATUHBI,
TPOCAIKU  TTyTH

ITyyuHHbBIE Bagy-
Hbl

ITyynHHBIE TIEpE-
Majgsl WM BIIaJUHBI

TeruioBast U30JAIUS U3 Tie-
HorutacroB. [lombeMka TyTH
Ha 0aJUTacT WIN yCTPOUCTBO
HAIUIAJHBIX TOAYLIEK 110 pac-
4YeTy U3 YCJIOBUSI TOJHOTO BbI-
BelleHUSI 30HBI MPOMEP3AHHS-
OTTaHBAHHA U3 MYYUHUCTHIX
TPYHTOB.

YcrpoRCTBO rMIpPOU30JIsi-
LMOHHOTO TOKDPBITHS H3 IIOJIHU-
MEpHBIX IJIEHOK. [l1aHupoBKa -
OCHOBHOM IUTOLIANKU 3eMJIsI-

HOTO IIOJIOTHA HHXE OHa Oaj-

JIACTHBIX YIUIyOJIEHUIA 10 pacue-
Ty W3 YCIOBUSA OOECIIEUeHMS

HECYIIEH CIOCOOHOCTH TpPYH-

Ta.

Kanrax vcTouHMKa rpyH-
TOBBIX BOJI, YCTPOWCTBO Jpe-
Haxa. TerioBast U30NALMS U3
neHoruiacToB. Boipeska u 3a-
MeHa MYyYHHHCTOrO TpyHTa Ha
NPEHUPYIOIIUI TI0 pacueTy BO
BCeil 30HE CE30HHOTO MPOMEp-
3aHUSI-OTTAUBAHUSI.

Beipe3ka 1 3aMeHa TyYUHU -
CTOTO TPYHTa Ha APEHHPYIO-
UiHA HaJ TpyOOI C MPOAOSIb-
HBIMU COTIPSIKCHUSIMU.

TerutoBast u3onALMS U3 Tie-
HOILJIACTOB C MPOJAOJbHBIMU =~
COMNPSIKEHUSAMMU.

Beipeska u 3aMeHa MyYMHU-
CTOTO TPYHTa Ha IPEHUPYIO-
1WA Mo pacyeTy BO BCEl 30HE
CE30HHOTO MPOMEP3aHU-0T-
TauBaHUS C NPONOJIbHBIMU
CONPSIKEHUSMU.

Bripeska u 3aMeHa MyYUHU-
CTOTO TPYHTa Ha IPEHUPYIO-
LIWif TI0 pacyeTy BO BCSH 30HE
CE30HHOTO MPOMEP3AHHA-OT-
TaHBAHHA C TIPOIOTHHBIMUI
conpspkeHusiMu. [ranuposka
IPyHTa HUXe IHA OajutacTHBIX
yIIyGJIeHW T B MecTaX TPUMBI-
KaHUsSI HACBHITTHU K YCTOSIM C yK-
JIAIKOW THIPOU3OJISIIUOHHOTO
MOKPLITHA U3 NMOTHMEPHBIX
MJICHOK.



aAKEH U

Oxonvanue maba. 1
[1naHKHpoBKa OCHOBHOH [UI0-

acyery H3 YCIIOBHA

MCPOTPHATHA

JIEHHH MO P

YCTpOHCTBO [HIPOH3ONA-
L{HHOHHOTO MOKPHLITHA H3 MOJIH-
MepHBIX [UIEHOK. YCTPORCTBO

ﬂpomboﬂc(bobuauuom(uc

VYcrpoitcTeo apet

KanTax IPYHTOBBIX BOJ

HHXe [Ha GajutacTHbiX yroyo-

obecnedeHHa Hecyled crnocob-

MOKPBLITHA H3 HETKAHOIO MarTe-
HOCTH [MTHHHCTOIO PYHTA.

pnaia.
WAJKH 3EMJIAHOTO MOJIOTHA

o

Bua

nebopmauni

[Tpocamxu nyTH

Hanenuwie

ny4HHBL

BuJt H 3/1IEMCHTH
EMAKHONO MONOTHA

BuieMkH, HYNCBBIC MECTA H HACLIK

{3 IJIHHUCTBIX FPYHTOB

BblcMKH, HYJIEBBLIE MECTa, HH3KHE
HACBHIMH HAa KOCOropax € YKJIOHOM

kpyue 1:5 HIH Y MX NOJOLIBH MpH

HaJIHYHH MOTOKA MPYHTOBBLIX BOM MO

BOAOYNOPY

— e ——

Bce YyXa3laHHHC MCPOIMPHATHA B 00A3aTCTLHOM NMOPRIKE AO/DKHB CONpOBOXIAATHLCA MPHBCJICHHEM B HCTIPaBHOC COCTOAHHE CylIeCTBY -

JOLHX HITH YCTPORCTBOM HOBBLX BOJAOOTBOAOB.

Mpuuuip 06pa3oBaHHA
nebopMauni
aJIKe B CBA3H C MOBBILLEH-

HO#i HX BJIZXHOCTBIO B MECTaX HMEI0-
wuxca GayactHpix yrmybnenui

TMpHTOK ¥ 3aMep3aHHE [PYHTOBBIX

HepocTaToyHas Hecyuas cnocob-
BOJ B PEHHPYIOUHX IPYHTAX

HOCTHL [JIHHHCTBIX MPYHTOB HAa OCHOB-

MpuMciauue.

HOH IUI0

B OpeHHpyrOLMX IpyHTaX W HEMYYMHHUCTBIX MaTepHasiax KOJIMYeCTBO
yacTull pasmepom Menee 0,1 MM He momkHo npesbiwarts 10 % no
macce.

Ilpn Mcnonbp30BaHMM CKAJIBLHOIO IPYHTa TpeOyeTcsl MpeasapuTeNbHO
OTCBINATh Ha IJIMHUCTBIA IPYHT CIIOH MEJIKOro I'PaBHs MIIM Iecka TOJILH-
Ho#t He MeHee 0,1 M. IToBepx CKampHOrO IpyHTa YKIAIblBAIOT APECBAHBIM
IPYHT WM IrpaBuil ¢ ykaTkoi Bo nzbexaHue norepb OasutacTa.

3.4. Ins TerulOoM30JSLHMOHHBIX ITOKPBITHH HCMONbL3YIOT MEHOMNIACTEI,
TpeOOBaHUS K KOTOPBIM HM3JIOXKEHH! B M. 4.4.

3.5. B rUOpOM3ONAUMOHHBIX MOKPBITUAX MPUMEHAIOT MOJTUMEpHBIE
IJIEHKH, YAOBIETBOPAIOLIME TPEOOBAHUAM, H3JIOKEHHBIM B 1. 4.5.

3.6. HetxaHblil MaTepua UL TIOKPBLITHS TOJDKEH COOTBETCTBOBATE Tpe-
ooBanuaM 1. 4.6.

4. NPOEKTUPOBAHUE : 5
M PACYET NPOTUBONMYYUHHbBLIX KOHCTPYKUWUN

4.1. Obwue TpeboBaHuA

Pacyer npoTHBONYYMHHBIX MOAYLUEK M3 APEHHUPYIOLUMX M HEMyyHHHC-
TBIX MaTepHaJIOB BBINOIHAIOT UCXOMSA U3 YCIOBHH:

1) orpanudeHus BeIH4YMHB! nebopMaUUi NYTH ITOX BO3IEHCTBHEM MO-
PO3HOTO NyYeHHS;

2) obecneyeHus Tpebyemoll Hecyuleidl cnocoOHOCTH MONCTHIAOLUHX
[TIMHUCTBIX TPYHTOB.

K vcnonHeHHo npuHUMAIOT 6GIBUIYIO U3 MOMYYEHHBIX BETHUYHH.

Jlna pacyera MO MEPBOMY YCIOBHIO OMNpPEHEssIoT TNyOHMHY Tpomep-
3QHHSI-OTTAUBAHUS TPYHTOB 3eMJITHOTO IIOJIOTHA IO METOIOUKE, NpHBE-
OeHHoH B 1m. 4.2,

PacyeT 10 BTOPOMY YCJIOBMIO BBIITOJHAIOT B COOTBETCTBHH ¢ II. 4.3.

Bennuuny nedbopmanuii nyTu noa Bo3neHCTBUEM MOPO3HOTO MYYeHUS
OTPAHHUYMBAIOT U3 YCIIOBUH:

IIOJIHOI'O MCKIIXOYECHHA MOPO3HOI'O IYUEHHUS,

HOHYCTHMO;I BCIIMYHUHB] MYYECHHUA.

HOHYCTHMBIM ABJIAETCA PABHOMEPHOE NYHEHUE TaKOM BEJIUYHUHDI, IpH
KOTOpPOM BO3HMKAIOLIKE 34 €r0 CYET OTKJIOHEHUA B IIPOLOJIBHOM H IOIEpPE-
YHOM HpOCI)I/UIC KEIE3HOOOPOXHOTO MYTH HE BBIXOIOAT 3a NPEAC/Ibl HOPM
COACPXKAHUA. . )

Pacyernble 3HaueHus HOH‘YCTHMO?I BECIIMYUHBI NTYUYCHUS Pron INpUHHUMaA-

0T B 3AaBUCUMOCTH OT CKOpOCTH JBHMXEHHUA ITOE340B Vv U KJidacca HyTCfX 110
Tabxn. 2.
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Tabnuua 2

3HayeHud P.‘Lon, MM, NNPH CKOPOCTAX OBHXCHHA MOE3NOB V, KM/4

121-140 101-120; 81-100 61-80; 41-60; metce 40
(xtacewr myTedi 1, 2) (xmaccbl nyTeit 1-3) (xnaccel nyTeii 2-5)
20 I 25 35
I

Ha nytsax 1-3-ro xjaccoB He HONYCKAXOTCA M MOIJIEKAT yCTPAHEHHIO
Ny4YUHb! BbICOTOH Gojee 15 MM, Npocagkd MyTH C MHTEHCUBHBIMM pac-
CTPOMCTBAMU Y BbIIABIMBAHUEM I'TTMHUCTOrO rpyHTa. Ha nyTtsax 4-ro xiac-
ca CleayeT YCTPaHAThb NYy4YMHB! BblCOTOH Honee 25 MM, Mpocagku MyTH ¢
BbIIABIMBAHUEM IVIMHUCTOIO IPYHTA, a Ha MYyTsIX 5-ro Kjacca — IMyYHHbl
BbicOTOH Donee 50 MM.

4.2. PacyeTt rnybuHbl NpoMep3aHUsi-OTTaUBAHUSA TPYHTOB
3eMISAHOro NnosoTHa

I“ny(’nmy NPpOMEP3aHUA-OTTAUBAHHWA PYHTOB 3€MJIAHOIO ITOJJOTHA OIl-
peaCIA0T pacHd€TOM C IMOMOUWBIXD HOMOI'paMM. HOMOI’paMMbI Ha pHUC. 2
HCITOJIB3YIOT 14 Y44aCTKOB C CE30HHBIM IIPOMEP3aHUEM-OTTAHBAHUEM
I'PYHTOB HJIKM C HECIIMBAIOWEHCA MO OCH 3EeMJITHOTO I10JIOTHA M€p3HOTOﬁ

a) 1000 1400 1600 2200 2600 R2C-CYT. 5)05 3800 4200 4600 2°C-CyT.
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10 10
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235 h“}“/

35 36
Znp, \ Loz /
M

M

Puc. 2. Homorpamme! uta onpenenenss rnyGHHbl TpoMep3anus znp (@) H OTTAHBAHHS Zor
(6) B 3aBHCHMOCTH OT CyMMBI I'DalyCco-CyTOK OTPHUATENbHbIX TeMIIepaTyp Bo3nyxa Q npH
nec4YyaHo-rpaBMHHON MmoayLuKe

20

(cM. puc. :2’ a), & TakkKe JUI1 yYacTKOB co 1000 14004, °Ccyt
cm:maromencx MEp3N0TOi (cM. puc. 2, 6) B We B
pauoHax roxHee 60° cesepHoil WHPOTEl U
BocroyHee 110° BOCTOYHOM HOMrOTHI s
APYTHX DAHOHOB CO CIMBAIOLIEHCS Mep3J10ToH
CICLYCT MCMONB30BATH HOMOIPAMMY pHC. 3.

Pacuernyro rny6uny NPOMEP3aHUA-0TTaAUBa-
HHA T10 OCH 3EMJIAHOTO IONOTHA, CIOXKEHHOrO 2.5

ADCHHDYIOLUNMH TPYHTAMH, CIEyeT HAXOLHTH &rer
no ¢opwmyne: 2,3"
Zhp-or = Kz Phh-ors 4.1 Puc. 3. Homorpasmma a1a on-

peaeneHus I'Hy6HHbl OTTaHBa-

. HUS Zor B 3aBHCHMOCTH OT
raevznp_or — TIYGHHA NpOMep3aHHA-OTTAHBAHNA OmHO- CYMMbI T'Dalyco-CyTOK [0710
CIOHHOTO IPEHHDYIOLIEr0  IpyHTa ; 25
, on : K
et 1T Py ‘ PEACNIAEMAA MO KHTeNbHbIX TeMrnepaTyp BO3-
P n HOMOTpaMM Ha puc. 2 i 3; AyXa A4 NpH necyaHo-rpasii-
5 — KOd(hdHUMENT, XapakTepusyiowuii pacueTHble 3Havye- HOH moayuke

HHA TEMIOPH3UYECKIX NapaMeTpoB IPYHTA, €ro 3HauyeHus

ﬂpHuHHMa}OT no tabiu. 3; a — koadduumenr, YYHTbIBAIO-

WHH  DAKTHYECKHE BENTMYMHBI TennodusHyeckux NapaMeTpoB TI'PYHTOB.

HpH OIpeleIeHUH FH}/6HHbI CE30HHOTrO NpoMep3aHusg

a=Viu/Q (4.2)

I'Iglfl OIIpeaeneHun FHy6HHbI CE30HHOro OTTAaMBaHMUs B YCJIOBHUAX CJIUBA-
IOLIEHCSA MepP3J10Th] B 3EMJIIHOM I10JIOTHE

a=VA/Q, (4.3)
roe —_ ]
e Ay A GaxTHueckie KoahOHUMEHTE TENIONPOBOXHOCTH COOTBETCTBEHHO MEP30r0

H TaJ10ro rpyHToB, kkan/(mMu -°C), ycTanasHBaembie 1o HOMoOrpamMmam puc. 4; Q — konu-
HECTBO TEMIOTHI JIbAOOBPA30BAHHS, KKa/Mo. ,

we
Q=pd755:80, (4.4)

rae pg — 3

;Bop: nﬂOTl;IOCTb CKeNeTa IpynTa, KI/M™; | — K03 dHUMeHT, XapaKTepH3yIOWHH KOoIHYe-
i dMEp3LUEeH BOAbI B IPyHTE (W necka i = 1,0, wa cyneceit u nerkoro CyrJIMHKa § = 0,9
AV TAKENOrO CYraMIKA W ruHbl | = 0,8); WP — PACYETHAas BIIAKHOCTH [PYyHTa. ’
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Tabnuua 3

3HaycHH] x03hdHUHEHT Ky IR YCIOBHHA
s SEIORHOND HPOMEPIAHITA 1 CAHBAKOLUEHCK MEPINOTHI
HECSTHBAIOLWIEHCK MEP3NOThI
82 86
J peHHpYIOLHA
I i 123 140
STHHUCTBIA
0/G 30 "
a) N %6 )QU y\" 19 40 //15 2
’ b3
L 72 P 12 ':0 gz,s}l -
3 / / 5 / / )
§ IS
g 1,8 29 /// ,A/ﬁ' E. 2.2 e Pe p. //
-~ 4 '(
~ &f\"///vé .
W ] =

13 4% 45 46 pg, /A oo 45 L6 pa, T/m
G)cz0
z
T
<
[}
£ "
~ 1 A
//

1

1

!
L5 payT/m?

Puc. 4. HoMorpaMmmbl uis onpeiesieHust KoagdHUHEeHTa TErI0NpOBOIHOCTH A [PYHTOB B 3a-
BHCHMOCTH OT HX BNIaXHOCTH W H IUTOTHOCTH CKEJETA Pd :

22

Pacuetnylo riy6uny npomepsaHus-oTTaMBAHHS 3eMITHOIO TMOJIOTHA,
C/IOXKEHHOTO B HWXXKHEH YaCTH TOH 30HBI INIMHHUCTBIMM IPYHTAMH, pacro-
J1aralOUMMHCs TI0[ CTIOEM APEHHUPYIOUIMX MAaTepHaNoB (HBYXCIOHHas
TOJILUA), ONPEAENAT Mo HOpMYJIe

ng—or = Zﬁg—or + ( Zﬁg—or = ng—OT) ( Zgg—or -z g-or)/( Zﬁp—or - ng—or), (4.5)

rae zfp-or — pacuernas IIIyGMHA MPOMeP3aHHA-0TTaHBAHHS OTHOCTONRHOIO [JIMHHCTOrO IFPYH-
Ta; Znp-or — IyGHHA NIPOMEP3aHHA-OTTAHBAHNSA ONHOCIOHHOTrO IJIMHUCTOrO IPYHTa, onpeae-
JiieMas no KpuBo# /in = 0 Homorpamm Ha puc. 2 u 3; ZHp-or — IIy6HHa NpOMep3aHHs-0TTa-
HBAHHA, ONpENENSEMAs MO KPHBOH HOMOIrPaMMbl, COOTBETCTBYIOLEH An, KOTOPYIO NPHHHMA-
IOT paBHOH oOLIeH TOMWHHE 105 APEHHPYIOLIHX IPYHTOB, BKIIIOYas OaJIacTHBIN CIOMH.

B cBorw ouepens
Zgg_or = KB a Z]r']]p-o'r. (46)

Pacuernas Bnaxsocts rpynta WP s ONpEAENEHNs TEII0ThI JIbI000-
Pa3sOBaHUA () NPHUHMMAETCA HAMGONbLIEH U3 BEIHUMH, YCTAHOBJIEHHBIX 10
AaHHBIM HHXXEHEPHO-Te0JIOTHYECKOr0 0OCIeq0BAHUA B OCCHHME MEPHOI, K
COrnacHo paBeHcTBy WP = 0.8 WirrneWr — BnaxHocTh IpyHTa Ha rpa-
HULE TEKYYECTH.

4.3. PacueT npotuBogecopMaLMOHHbIX KOHCTPYKLUH
no ycrnoeuto obecnevyeHuns: Hecyllei cnocobHOCTH
TMWAHUCTbIX FTPYHTOB 3eMITAHOrO NONOTHA

O61yr0 TOMUWHHY c10s 6AIACTHBIX U APEHUPYIOLIHUX MaTepuanos H
U3 YCIIOBHS ObecreyeHus HecylieH CrocoBGHOCTH HMXKeJeKallux TIMHHUC-
TBIX I'PYHTOB OINPENEAI0T PACYETOM.

Munumanshyio Tomuuny cnos H TIPH YCTPAHEHHH MPOCAIOK MYTH, a
TAKXKE IPH YCTPOMCTBE BPE3HBIX U KOMOHHHDPOBAHHBIX MOAYILUEK B BEPXHEH
4aCTH 30HDbI CE30HHOTO NPOMEP3aHUA-OTTAUBAHHSA CIIENYeT HA3HAYATH IO
JAaHHBIM Tabi. 4,

IIpy Hamtyuy GasutacTHBIX KOPBIT U MO BBIPE3KY M 3aMEHY MYYHHHC-

"TOT'O I'PYHTA NPOU3BOLSAT B COOTBETCTBUH C H3JIOXKEHHBIMH TpC6OBaHHHMM,

HO Ha rinybuHy He menee 0,1 M HMXe IHA 3TUX yrayOneHu.

A1 TIMHKCTBIX IPYHTOB, XapaKTEPH3YIOIMXCS BIaXKHOCTbIO HA MPaHHU-
ue Texyuectn W > 0,35, pacuer o ycinoBuio obecrneyeHus HecylieH cro-
COBHOCTH BBITONHSIOT B CIIEMYIOLIEM MOpSIIKeE.

PacueTnoe cocrosunue rpyura NPHHUMAIOT Ha NEpUOM ero OTTAUBAHUS.
s NpenoTBpAILEHHS NIIACTHYECKMX CHBUIOB B BEPXHEH 4YaCTH TOJILLM
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Tabnuua 4

-
MuHuMalbHas TOJILUHHA c10g GATJIacTHBIX U
IPEHUPYIOINUX MaTepiianos H, M, Opu cymMMe rpaayco-
Bua ny4YMHHCTBIX TPYHTOB CYTOK OTPHULATEJIBHBIX TEMIEepPaTyp Q s Ceyr
3EMJISHOTOMOJIOTHA T T T
|
<1000 , 1500 | 2000 | 2500 | 3000 | 23500
CVIHHKH M TJIHHbBL 09 |12 1,3 1.4 ‘ 1.4
CyriecH 0,8 | 0,9 1,0 1.1 1,2 \ 1,2
KpynHo06J0MOUHBIE C TTUHUCTHIM ‘
3aMoJHUTENEeM IpU OIM3KOM 3ae- 1.2
TaHUU TPYHTOBBIX BOJ ’ l 1,4
(YTBszpp + 1 M)
To xe, mpu TIyOOKOM 3ajleTaHuu 11 ’
rpyHTOBbIX BoI (YI'B > zmp + | M) ’

MpuMmeuanue. Benuunna Q u riay6uHa npoMep3aHust Znp COOTBETCTBYIOT MHOTOJIETHUM CPELHUM

JaHHBIM.

TJIMHUCTBIX TPYHTOB TOJIKHO OBITh BHITIOJIHEHO YCJIOBUE PaBEHCTBA KPUTH-
YeCKOW HAarpysku Pyp Ha TPYHT (Hecyulei CmoCoOHOCTH) U CYMMapHOTO
HaMpsXeHUs o OT MOE3IHON Harpy3kKu W Beca TpyHTa:

7 (Cp ctge + 0,1ph)
ctgy + @ — /2

0=Pxp= +0,1ph, (4.7)

Iae (', — YACIbHOE CLEMICHNUE, 10 Ma (KI‘C/CM"); @ — YycoJ BHYTPEHHETro TpeHUs TPYHTa,
paimaH; p— MIOTHOCTb IPYHTA, r/cM ; H — paccTosiHue OT Bepxa 0aIacTHOTO CJIOSI [0
paCYeTHOIrO YPOBHS, M.

HanpsxeHue B 3eMJISTHOM TMOJOTHE OT pacyeTHOM HArpy3KM 4eThlpexoc-
Horo rpy3oBoro BaroHa 294 kH B coorBercTBuM co CTpOMTEIbHO-TEXHMU-
yecKuMu HopMamu "Kene3Hole noporu konen 1520 mm", 1995 r. mpuHuma-

10T TIO JaHHBIM pUC. 3.
PacueTHOe 3HaYeHWE CUEMJIEHUS OTTAMBAIOIIETO TPYHTA CIEAyeT OTpe-

JensTh 1o Gopmyiie

Cp==-Bf, (4.8)

Tle C; — CUEMIeHUE Tanoro IPYHTa, 10° Ma (KI‘C/CMZ)', Kec — xo3pPuuMeHT CHUXEHUS
CUETJIEHNUSI TPYHTA NP IMHAMMYECKOM BO3IEHCTBUH MOCIE OTTAUMBAHUS, TPUHWMAEMBI i JUISI
CyraMHKOB paBHbM 1,7; 1,5, 1,3; 1,1 mpu mioTHocTH cyxoro rpyHra Pd, T/CM”, paBHoii
cooTtBeTcTBEHHO 1,65; 1,60; 1,55; 1,50; mna cymeceit Kc paBusercsa 2,0 u 1,5 npu Pd> paBHOIif
cootBetcTBeHHO 1,87 u 1,75; B — xo3bdunMeHT, YYUTHIBAIOMUN CHUXEHUE MPOUYHOCTU
IPYHTa IPU MOPO3HOM TyueHun, npuHuMaemblit pasubim 0,007; f — orHocuTenbHas nedop-
ML TYYeHUs IIMHICTOTO TPYHTA Ha KOHTAKTE C APEHUPYIOLIUM TPYHTOM, /°-
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HopmaTtuBHble 3HAUYeHUS TPOYHOCTHBIX XapaKTepUCTUK TPyHTa B
TajoM COCTOSHHMH IIPUHUMAIOTCS B COOTBETCTBMM C TMOKa3aTesieM TeKydec-
™ (/L)1 K03pPUUMEHTOM MOPUCTOCTHU (e) Bo BpeMs oTTauBanug mo CHull
2.02.01—83 "OcHoBanu4 30aHUil U coOOpyXeHUii (mpunoxeHnue 1, Tadm. 2).
KoabduuueHT mopuctocTy rpyHTa ¢ y4eTOM OTHOCUTENbHOU AedopManuu
nyderus (f)

s(141)-
WY.Lt el ) 49)

e

e Ps — MIOTHOCTb YaCTHUII TPYHTA; Pd — TUIOTHOCTb CYXOTO TPYHTA B MPEA3UMHUI MEPUOS.

ITokaszaTens TexydecTw [/ TpU OTTAMBAHUU CJIeOyeT HAXOIWTh IS €C-
TECTBEHHOU BIAXHOCTU We, mpuHUMaeMoii pasHoit 0,8 ..

OTHOCUTENBHYIO AedOpMalui0 MYyYeHUS TpyHTa / OMpPEHeNSIioT IOo JO-
MYCTUMOW BeJWYUHe MydyeHUs Pron:

IpU TIYOOKOM 3ajJieTaHWM TPYHTOBHIX BOI

f= 2Pnon/(z'np—H), (4.10)
a Nnpu 6HH3KOM UX 3aJiecTaHuun

J ~ Pron 1 (znp — H), 4.11)

rie 1 — cyMMmapHas TOJUIMHA 0a/JJIaCTHOTO CJIOS WM MOAYIIKM, M; Pron — DOMYyCTHMast
BeJMYMHA MyYeHUs, MpUHUMaemas mo Tabi. |.

0 70 40 BO 30 1006, x1la

80

Puc. 5. Pacnipenenenvie HanpsixeHuii B 6ai-
JJACTHOM CJIOC U 3EMJITHOM ITOJIOTHE: \ q
1 — OblTOBOE AaBlIeHUE OT COOCTBEHHOW Macchl I'PyH- m \\<J
Ta, 6amacn-10r0 cJ10s U BEPXHET0 CTPOCHUSI MYTH; \ ,
2 — cyMMapHOe HalpsiXeHue OT ObITOBOTrO JaBIeHUS 200 I
U IMHAMUYECKOTro BO3JAeHCTBUS ITOJABHXXHOI'O COCTaBa; <
— P a Wy =
8 — P pna W1 =038 Z,cH |
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Ina ompeneneHUs] CUEMJIEHUSI MCIOJIb3YIOT, KpOME 3TOr0, SMIIUpUUEC-
KYI0 3aBUCUMOCTD

*1, (4.12)

Wp—0,07
Cp=(1-VIL) (0,04 + 93 (o=

0~ 0,2

rie F/p— BIAXHOCTb I'PYHTa Ha TpaHHUIlE pacKaTbiBAaHUS.

N3 nByx 3HaYeHMI CUEMIEHUS, MTOJYYECHHBIX MO BbipaxeHusm (4.8) u
(4.12) nns pacyeTa NpUHUMAIOT MEHbIIIEe 3HaYCHUE.

PacueTHble 3HAYeHMsI yrjia BHYTPEHHEro TPEHMS TI'PyHTAa MPUHUMAIOT
Ha 2° MeHbIIe HOPMAaTUBHBIX BEJIWYMH, KOTOpbIE OMNPEAESIOTCS TI0

dopmyne:

on=232-10e-0,25Wp. (4.13)

OmnpeneneHHble TakuM o0pa3oM BeduuMHB Cp M @Pp MCIONB3YIOT B
BoipaxeHun (4.7). 3HaueHus Pyxp HaXoOAT B Ipefeaax TOJILIM 3eMISHOTO
MOJIOTHA 10 2 M U COMOCTABISIOT ¢ PACYUETHBIM HAMPSIKEHHBIM COCTOSIHUEM
3TUX TPYHTOB (cM. puc. 5). Ilo rayOuMHBI, Ha KOTOpOW oOecrneyuBaeTcs
paBeHCTBO 0 = PKp, MIMHUCTBIE TPYHTHI JOJXKHBI ObITh 3aMEHEHBI Ha OoJjiee
NpPOYHbIE APCHUPYIOLIME I'PYHTHI, HE U3MEHSIOIIME B TOJ0OBOM I[MKJE CBOE-
rO COCTOSIHMS TIOJ] COBOKYIIHBIM BO3I€MCTBMEM TMHAMMYECKON MOABUXHOM
Harpy3Ku U KIMMaTUYEeCKUX (HaKTOPOB.

PacueThl BHINOJHSIIOT I CAEAYIOLIMX pacYETHBIX 00JacTeil, KOTOphie
XapaKTepU3ylTcsd CyMMaMM IDafyCo-CyTOK OTPHULIATEJbHBIX TEMIIEpaTyp
HapyXxHoro Bosayxa (Q): menee 1500; 1500—3000; Goxee 3000 °C-cyT.
I'ny6uHy nmpoMep3aHusl TPYHTOB 3eMJISIHOTO IOJIOTHA OIpPeae/siioT AJIs1 yKa-
3aHHBIX 00JacTeil pacueToM B COOTBETCTBUM C METOAMKOM, M3JI0XEHHOU B
n. 4.2. [Ing Kxaxnoi pacueTHO 00JacTH MpUHUMAaeTCs MaKCUMMaibHas (Kak
camasi HeOyjarompusiTHasl B 3Toil 0o0jacTu) rjyouMHa NMpoMep3aHus (CooT-
BeTCcTBeHHO 11 Q = 1500; 3000 u 3400 °C-cyT).

[Tpumep. Beimonuum pacuet Pkp no dopmyne (4.7) uist rpyHTa, XapakTepru3yeMoro Bilax-
HOCTBIO Ha rpaHule Tekydectu W rpasHoii 0,38.

Touxnu nepecevyeHns GyHKUUU (Pxp) C SMIOPAMU CYMMAapHBIX HANPSKeHUI 0T GHITOBOTO
NaBJeHUS U NEHCTBUS MOIBUXKHOTO COCTaBa (0 ) JAlOT CyMMapHOe 3HaueHHE TOJNIIMHBI Oaj-
JacTHOTO cjosg U momymku () — cm. puc. 5.

Mpu Wr =0,38; We=0,30; Wp=0,21; Ip = 0,17.

IMoxazartenprekyyecTn [i = &(())-1(;,_2_1 =:0,53.
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[Mpu momyctumoii BenuunHe Ppon = 20 MM M yCTAaHOBJICHHOW pPACYETOM IO MeTOIHKU
m. 4.2 rnyoune npomep3anus znp = 2,7 M mpu Q >3000 °C-cyT oTHOCUTeNbHAS Aedopmallis
NMy4YeHUs TIMHUCTOTO TPYHTA HAa KOHTAKTE C APEHUPYIOLIMM B PACUETHOM ciyyae GJM3KOTO
3aJleraHusl TPYHTOBBIX BOJ ompenensercs mo dopmyne (4.11):

_ 0,02

/=37-17

=0,02.
ITo dopmyne (4.9) mpu ps = 2,7 u pg = 1,50 r/em’

2,7(1+0,02) - 1,50
1,50

e = =0,85.

Ompenensiem mo CHull 2.02.01—83 nopmaTtuHee 3HaueHus Cr = 0,16 xrc/cm’ u
n1 ¢

®n = 16", To popmyze (48) Cp = = 0,007:2 = 0,13 Kre/em®.
-

o dopmyre (4.12) Cp = (1 -Y0,53)[0,04 + 93 (062815__06027

Mo dopmyne (4.13) on = 32 - 10-0,85 - 0,25:21 = 18",
Jnst pacyeta nmpuHUMaeM MeHblive 3HaueHus Cp= 0,07 kre/em® u pp = 16" -2° = 14°.
Mo dopmyne (4.7) mna rnyouns A = 1,75 M ompenensieMm

)4] =0,07 kre/om’.

p L BM(00T401+012175) 0L
P =TT 01+ 0,244 - 3.14/2 I RLIE =1,10 ResieM

Hnst rnyounsl A = 1,45 m Haxomum Pkp - 0,95 KFC/CM:,

Mo momy4eHHBIM 3HaUeHUAM cTpouM GyHKIMIO (Pyp) U ompenensieM o = Pyp (cM. puc. 5).

TakuM o6pa3oM, W1 TPYHTOB, XapaKTepH3YEMBIX BJIaXHOCTbIO Ha TPAHUIE TEKYYECTH
Wi = 0,38, cymmapHas TONUIMHA CJ10S OGallacTHBIX U APEHUpPYIOLWIUX MaTepuanoB H npu
pacyeTHO# oceBOM crarmueckoit Harpyske 294 xH pasna 1,65 M, a ToJIIMHA MOIYLUIKK
(3amuTHOTO ciost) Sl = H - h6 = 0,95 M.

4.4. TennoBada nsonqauua U3 neHonnacros

4.4.1. VcnoBus NpUMeHEHHUS TEIIOBOM M30MSLKUK U3 IEHOMIACTOB M3-
noxeHsl B Tabn. 1. Ee mpenycMmarpuBaloT Ijiss TUKBUIALUWU YYUH B paio-
HaX C CE30HHBIM MPOMEP3aHMEM T'PYHTOB M C HECJHUBalolleiicss Mep3JoToi
B 3¢MJISIHOM TMOJIOTHE.

[IpuMeHsieMble IEHOMIACTBl AOJKHBI 00JagaTh XapaKTepUCTUKAMMU,
NpeacTaBAeHHBIMU B TaOJ. 5.

J1si TemnaoBoil M30JSIUU ClenyeT MCIOJb30BaTh 3KCTPYIUPOBAHHbIE
MOJIUCTUPOJIbHBIE UM MTOJMBUHUIXJIOPUIHbIE MEHOIIACTH (He JOIYCKAaeT-
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Tabnuua S

IMokasaTens Bennunna Merton uenbiTanus
[110THOCTSD, xr/nt® 235 ITo TOCT 17177—9%4
MexaHuyeckue cBOHCTBA:

[IPOYHOCTb Ha CKATHE NMpH 20,5 [To FOCT 17177—9%4
10 %-Ho# nuHeiHO! nepopma-
uun, MIla
npeaes NpoYHOCTH MPH H3rH- 20,7 ITo TOCT 17177—94
6e, MIla
JlebopMaTHBHOCTb MO MHOIOKpaT- <5 [To cneunansHOM
HO NMPHIIOKEHHOH IMHAMHYECKOH nporpamme
HArpy3KoH, %
Bononornouwenne no obvemy 3a <0,5 [To TOCT 17177—94
24 4, % i
KoaddHumeHT TenaonpoBoLHOCTH <0,04 [To TOCT 30290—94

BO BIIAXKHOM COCTOSIHHM,
Kkas/ (Mg °C)

[eoMeTpuueckHe pa3Mepbl MUIMT:

JUTHHA, M 24,0 ITo T'OCT 17177—9%4
LIHPpHHA, M 0,4—0,6
TOHLLIMH&Z, MM 40—50—60

i ITporpamsa HenbITaHKUE yTBepxkaaeTca JlenapraMeHToM nyTH W coopyxkeHuit MITC Poccuu.
© TonUWHHA MJIMT B NAPTHH JOJKHA BbIAEPXKHBATBLCA C TOYHOCTBIO 2 MM.

I pUHMEYAHHE. [T7HTBI DOMKHBI HMETb Nasbl IS NMEPEKPLITHA LLIBOB.

cs K yK7JIagKe IOJUCTHPOJIBHBIN IEHOIIACT, H3TOTOBIEHHBIN Mo Oecripec-
COBOM TeXHOJIOTMM). PacdyeTHyI0 TONLIMHY CIOsi TEIUIOBOH H3OJLILMH U3
NeHOIIacTa, CM, ONpenessiioT o hopMyIe:

h8=19hr Aryu (1 +0,18Wos) , (4.14)

rae hr — HOpMaTHBHAsA TONLIMHA TEMUIOH30AUMOHHOrO €104, onpelenseMas o Homorpamme
Ha pHC. 6 B 3aBHCHMMOCTH OT KJIMMATHYECKHX NapaMeTpoB palioHa W TOJILUMHbI cl1os HartacT-
HbIX MATepUAsIoB & (ApeHUpPYIOUIEl MNOAYLUKH MOA MOKPBITHEM), CM; Ar — KOIO(HLHEHT
TENJI0NPOBOJHOCTH MEHOIIIACTA; Yy — KOIDOHLMEHT HaJeKHOCTH, IPUHUMAEMBbIH PABHBIM
1,2; Wos— HOpMATHBHOE BOAONOIJIOLIEHHE MO 00bEMY, MpHHKHMaeMoe paBHbIM 0,5 %o.

B xayecTBe pacyeTHOr0 KIMMAaTHYECKOr'O IapaMeTpa B paloHax ¢
CE30HHBIM TPOMEpP3aHHEM TPYHTA, XapaKTepU3YIOLIMXCS MHOIrOJIeTHeH
cpeHed cyMMOH Ipadyco-CyTOK OTpPHMUATENIbHBIX TeMIlepaTyp BO3IdyXa
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2 =< 2500 °C-cyT, npuxnMaioT MaKCHMaJIbHYIO B HECATHIIETHEM IIepHO-
ne BenmnuuHy 10. PacueTHBIM mecsTHIETHHUM MIEPHOLIOM SIBIIAETCA TeM-
MEPaTYPHbIH  PAN 332 NOCHEAHHE MATbIECHT JIET, XapaxTepH3yIo-
i=10
lMAca HanbosblueH CyMMapHONH BeNMUHMHON Qi ( E Q;=max). Ilpu
i=1

Q2 > 2500 °C-cyT B yCInOBHAX CE30HHOIO NIPOMEP3aHUSA U HECIMBAIOLIEHCS
MEP3JIOTEl B 3EMJITHOM IIOJIOTHE PACYETHBIM KIMMATHYECKHM napamer-
POM  ABJACTCA MHOTONETHAS CPemHAS CyMMa rpajyco-CyToX OTpHLa-
TEIBHBIX TeMmmepaTyp Q.

3a pacyeTHy TOMUUHY APEHUPYIOLIEH MOAYUIKH IO MEeHOILIACTOM &
[IPMHMMAIOT MHHHMAJIBbHYIO B MONEPEYHOM CEYeHHH TOJILUMHY CJI0S Cyllle-
CTBYIOLIHX OaJU1aCTHBIX MaTepHalIOB, OCTaroLYIOCS I10CTIE BbIPE3KH Fp;/}{Ta
A0 IMPOEKTHOI'0 YPOBHS HHU3a MEHOMJIACTOBOIO noxpeITHd. Ilpu HEUII:HHH
0annacTHeIX yry6aeHnit Ha OCHOBHON MUIOLAZKE 3Td MUHUMAJIbHAS TOJI-
LHHA ONpelieaeTcs Ha paccTOsHUM 40 CM OT KOHLOB LMl

Tomuuny 4 nHeobxomumo COXPaHATb HEM3MEHHOH No Beell WMpHHE
cI1041.

Ota wupuHa (Bo) mOmKHA cocTaBiATe 4,5; 5,0; 5,5 1 6,0 M cooTseT-
CTBEHHO B KJIMMAaTHYeCKHX paifoHax I ( Q s 2000 °CecyT), 11 (2000 < Q <
= 2500 °C-cyT), III (2500 < £ <3000 °C-cyr) u IV (Q 3000 °C-cyT).

hy,cH

20

15
— 05“ /
EO'/ 0‘1

I, e
— 1 —
5 |
1400 1800 2200 2600 3000 ,°C-cym.

Puc. 6. HOMOI‘paMMa IV onpeneneHUs HOPMATHBHOMR TOJILIMHbI TEMJIOHU30NALHOHHOrO Cl0A

/11- B YCIIOBHSIX CE30HHOr0 NPpOMEpP3aHHUa H HECAHUBaoLWencs MEP3JIOTbl B 3EMJISHOM MOJIOTHE
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4.4.2. Croil NeHOIIacTa PacrosiararT Ha riIyOuHeE He MeHee 0,4 M HKKC 4.4.5. TenyIoN3015UHOHHOE NTOKPBITHE YKIANBIBAIOT B MPEAENIAX V¢
HOMOLWBAI LNAJ HA OCTAIOLINECT HeBBIPE3aHHbIMK OaslacTHble MaTepHa- K& C HEpaBHOMEDHBIM IyYEHHEM W TIPUIIEraoLinX yqacmoi c : acqi;iﬂ:
bl B cryyae 3aneraHust nof MeHOMIACTOM IVIHHMCTBIX TPYHTOB rnyGuny BCH”WHOﬁUpaBHomepHoro nyyenus (cm. n. 4.4.7) G6onee 30 MMpﬂpM nemf
BBIPEIKHM YBEIMUMBAIOT M PAa3MELIAIOT 31ECh JOTMOIHHTEILHO JPEHUPYIO- ‘ COEKTHBHOU CKOPOCTH HBHXKEHHs 1103008 v > 100 xM/u 1 Bosee 50 MM n;fn
LIYH0 TIOAYLUKY M3 TecKa TomuuHo He MeHee 0,1 M.

[Ipu yKITajKe IEHOMIAcTa B KOMIUIEKCE C YCUIICHHBIM KaIlMTaJIbHbIM, , a) 2
KANUTATBHBIM M CPETHHM DEMOHTAMM BEPXHETO CTPOCHHSA MyTH IpPH HMC- | 6 77 o“p R
OMb30BANAN MAIUMH TUIA TIyGoKoH ouncTky mebus (eM. M. 6.5) webeHb MM;' 5001 % % §3Z‘$ /

pa3M€LIla}OT HSHOCPSJICTBQHHO HAa TIJIUTBI TeHOIIAcCTa be3 3aUTHOIO |
cnos (puc. 7, a). PacyeTHas TONLIMHA CIOS TerjoBoOH U30J9UUHA U3 MECHO-

[IacTa JOJDKHA ObITh yBendueHa Ha 1 cM Ipu €€ TOMLMHE W mo 10 oM

1 Ha 2 oM npu TomuuHe A > 10 oM.

[Ipu BbIMONHEHHM paboT CO CHATHEM peNbCOWNanbHOM  PeIIeTKH
(cM. 1. 6.6) NMpUMEHSIOT MEHOMJIACT C MpPeleoM MpPOYHOCTH IPH 10 %
nehOpMALIMH CKATHA He MeHee 5 xre/om®. B 9ToM ciyuae roBepx MeHOmIac-
T2 YKIAAbIBAIOT 3ALUMTHBIA CIOH M3 TECKa, acBecTOBBIX OTXOHOB HWIH
{webHs ¢ pasmepom dactuu 10—25 mm (puc. 7, 6).

4.4.3, TIIuThl MeHorIacTa B MOKPLITHH YKJIAAbIBAIOT BIUIOTHYIO. 3a3op
MeXIy HUMHU J07DKeH ObiTh He Goree 1 oM.

B MHOCOCTONHOM IOKPBITUH LUBBI NEPEKPHIBAIOT Ha 10—15 cm. Kpas
TeIIOM30IALMOHHOrO TOKPBITHSA LODKHBI BHICTYNATh 33 KOHLbI WA Ha
BEIHYMHY b, KOTOPYIO [l KIMMATHYECKUX palOHOB 1, 11, 11, IV npuHu-
MaIOT COOTBETCTBeHHO pasHoit 0,9; 1,1; 1,4 1 1,6 M (cM. puc. 7). .

[Ipy yCTpaHEHHH MyUHH B NpeleNax CTPEIOUHbBIX NEPEBOLOB clioit Ten-
NIOBOI M30IALMH YKIAAbIBAKT C NEpeMeHHOM LIMPHHOMH, MPEBbILAOLIEH
JUTHHY TIepeBOIHBIX OpycheB Ha BETMYUHY b ¢ xaxnoil croponsl (puc. 8).
OTBO BOZB! OT NOKPBITHUSA NPEAYCMATPUBAIOT TIPOJOIEHEIMA (y xpas mo-
KPbITHS) ¥ TTOTIEPEUHBIMHI (Yepe3 15 M) OpeHaxaMH.

4.4.4, B uemsx yMeHblIeHHs TOJIUMHbI CI05 NEHOMIAcTa MOKET OBITD
Npou3BesieHa JOMONHMTENbHAS MOABEMKA MYTH C COOTBETCTBYIOLIMM
yMeHbLUIEHHEM TyOUHBI BBIPE3KU GanacTa Wi JOTOJIHUTENIBHAS BHIPE3KA
PYHTa, NIPELYCMaTpHBAIOLIas YKIAIKY 01 MEHOMIACTOM cll0sl OpEeHupY-
JOLUMX MaTepHasoB HeoOXOAMMOM TOIMHBI 3.

[Ipy TOMLUMHE CYWECTBYIOLIEro CIOS APEHMPYIOUUIX MaTepHaoB OT
Bepxa GajUIaCTHOH NPM3Mbl IO MYHYHHHCTBIX IPYHTOB OCHOBHO# NJIOLUAIKH

W

! 904 2z 3 80,054

_ IO OCH NMYyTH H MeHee BelWYnHbl, HEOBXOMMMOM JUTs obecreyeHus HecylleH 004 >
Puc. 7. : i o
CrocOGHOCTH M TpeayNpexAeHHUs IMUIACTHYECKHX CABUIOB (cMm. Tabm. 4), Cxema ycTpoficTBa TenyoBOH M3OASLMM W3 NeHonnacta Ge3 3aWHTHONO CI0%
HeoBXOXMMO TPOM3BECTH NOMOIHMTENBHYIO MOABEMKY NyTH. BricoTa ; (a) # ¢ 3auHTHEIM cRoen (6):
[TOIbEMKH OTIpefeNseTcs KaK pasHuLa MEex1y MHHMMAJIbHO TpebyeMOHR : T M2 OmHOMYTHOM ywacTe; /T — nox oz nyTh: //] — noa aza MyTH HA ZEyXTYTHOM yuacTRe [ —
Be/TMUMHON M TONLIMHON CYUIeCTBYIOWEro ¢j104 Da/IaCTHBIX MATEpHAJIOB. | CIOH TENI0BOM HIOAAUMK; 2 — APEHHPYIOUIAR NOAYLIKE: 3 — IAUMTHBIR IO
30 ‘
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X

34 e Puc. 8. Cxema ycrpoiicraa Ter-
& | 3 JI0BO# HIOMALMH U3 MeHoniac-
B R s Ta B NPEAENax CTPENouHOro
(e 7Y R nepeBoaa:
! L_‘_A_b.___ﬁaQO hr 2 ] — cniofl Tensiosoi uionaum; 2 —

Apenpyroulas noayiwxa; 3 — 3a-
WHTHLIE Clof; 4 -~ NPOAC/AbLHBIM
IpeHax; 5 — nomnepeuHblit ApeHax

v = 100 km/u. TIpH 5TOM NPOTSKEHHOCTH TEMJIOBOH H3OJALMH B npenenax
yyacTKa C PABHOMEPHBIM My4YeHHCM JI0JDKHA 6BITh HE Gosiee 5 M ¢ KQXKIOK
CTOPOHBI. _

Haumenpluas NpOTAKEHHOCTb L TEMIOM30JAUHOHHOrO Cl1o4 npH v =
= 100 xm/u paBna 20 M, pn v > 100 xm/u L = 25 M.

Ha yuacTkax ¢ Iy4YMHHBIMM BIAOMHAMM B MECTax IepeceucHid
JeMIISHOTO TONOTHA TpPYOOMpOBONAMHM MHMHHMMANBHYIO MPOTHKCHHOCTH
TeNION3OTALMOHHOrO Cost 6e3  yuera COMpPAXEHWH MNPHHUMAIOT IO
JaHHbIM Tabm1. 6.

TemnepaTypy BO34yXa B 3alIMTHOM KOXYXE (TemriepaTypy €ro noBepx-
HOCTH) ONPENENAIOT B KOHLE NEPUOLA MPOMEP3AHHA BLITAKHBIMA TepMO-
MeTpaMH, pa3MeLICHHBIMU BHYTPH KOXYXa WIIH B CKBAXHMHE, jaxjaapisae-
MO} B Cce4eHMH 1O ocH TpyOOompoBOJa 10 BEPXA KOXKYXa.

4.4.6. Tlpy IUMKBUAALMY MYYMH, BOSHUKAIOWMX B MPEenax CTPENIOYHO-
IO repeBofia, MPOTKEHHOCTh TEMIOU30/ALMOHHOTO 105 IOKHA ObITh HE
MeHee IUTMHBI CTPETIOUHOro MepeBoaa.

4.4.7. 178 noaBHOro yBEJHMYEHHS ray6uHbl TpOMEp3aHHa IPYHTOB IO
KpasM TEMIOH30IAUHOHHOIO TOKPbITHS BbIMOTHAIOT COMPSKEHH. 2710 Ro-
CTHIAETCH 32 CYeT YMEHbUICHMS TOMILMHDI 08 TEMI0BOM H30MALHMM 1 ero

[HPHHDBL

Tabauua 6

[TpoTAKEHHOCTh NPOTHBOEGOPMAUHONHON KOHCTPYKLUAH, M, NPH

ny6una jajloxKenus u
r TEMIEPAType BOJMYXA B 3ALUHTHOM KOKYXE, C

Tpybonposoaa oT

Bepxa BannacTHOH npw-
IMbI [0 BEPXa 33LUHTHO- 20 30
rO KOKyXa, M 10 2

1,5 20 (25) 30 50
20 20 (25) 40 60
3,0 1 25 60 75
4,0 & 30 70 90
5,0 1 35 80 : 100

Tlprwseuaiye 3HAuCHHA B CKOOKAX HaHBI U4 CKOPOCTH mBikeHHs noesios Gosee 100 KM/,
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Ecin xoHuesble y4acTky MPUMBIKAIOT K 3EMIAHOMY TOJOTHY, CIOKE!i-
HOMY B IIpeHesax 30HbI CE30HHOTO NPOMEP3aHUA-OTTAUBAHMS JAPEHHPYIO-
LUHMH (CKAIbHBIMHU) TPYHTAMH, TO CONPSDKEHMS He MPeayCMaTPHBAIOT.

Jnuua conpskennus /t ONpPeaeeTcs pacyeTHOH BeIUMHON PABHOMED-

HOTO mnyyeHus Pp y Xpaes NpoTHBOAe()OPMALMOHHON KOHCTPYKLMH (Temn-
JIOM30JIIUHOHHOrO MOKPBITHA) M JOMYCTUMbBIM YKJIOHOM OTBOAA PENbCO-
BBIX HUTEH inon 1o GopMyne:

[¥=Pp/iaon. (4.15)

31ech

szk'])pn,

rae Ppn — HabnloleHHAS BeAMYHHA PaBHOMEPHOTO NMYyYEHHA 34 NPEALIAMH NYHHHHOIO yuacT-

Ka MM MyduHbl (B XOHLUE NPOTHBOACPOPMALMOHHON KOHCTPYKUMH); & — KOIPPULHEHT
yBeJIMYEHHS PABHOMEPHOIO MyYeHH,

3Hayenus k npu onpegeneHHbIX Ppn NPUBENEHB HUKE:

Ppn, MM 10—20 30 40 50 Gosee 50
k LS 1,3 1,2 11 1,0

JlonycTHMBIN YKIIOH OTBOLOB PENbCOBBIX HMTEH NOTMOJHHTENBLHO K CY-
LECTBYIOLIEMY HA 3JIEMEHTE NPOQUIA 3aBHCHT OT CKOPOCTH JBHIKEHMS ¥
noesnos. Ero npuaumaroT pasubiM 0,001 npu v = 100 xM/4 ¥ igon = 0,0005
npu v > 100 xm/y.

4.4.8. ConpsxeHve pa3GUBAIOT Ha OTHENBHBIE 3JIEMEHTBI [UTH-

HOM /5, KONMYECTBO KOTOPBIX PaBHO KOJIMYECTBY CIOCB IUIMT IICHOIMIACTa
B noxpeituu (puc. 9). Ha xaxnoM anemeHTe cBepxXy KjaaayT OJIOKH
JUIMHOH C°, paBHON IUMPHHE MSTH TUIAT CTAHAAPTHOrO paiMepa (Ha-

npumep, C° = 5x0,6 = 3 M). B npexenax vyacTka ff CONpsKeHus
HOKHO OBITb YIOXKEHO UelIoe XomuyecTso 6:10k08 C°. ILIMpUHY 3THX

610KOB by yMeHbLIAIOT MPONOPLMOHATBLHO BeuumHe (n+1), rme n —
KOJIMYECTBO OJIOKOB Ha YYacTKe CONMpPSKEHMS.

ConpskeHua MO KpasM TErUIOM3OJLMOHHONO CNOA, YIOKEHHOIO B
NpPEAenax CTPENOYHOrO MEPEBOMA, COOPYKAIOT B TPEX HAlPABIEHHAX — 34
PaMHBIMH PENbCAMH U 33 KPECTOBUHOM IO NPAMOMY ¥ BOKOBOMY NYTSIM.

4.4.9. Tlpn riybuHe BBIPE3KM TIPYHTOB MOAPEILCOBOTO OCHOBAHMS
MO YKJIaIKy TEIIOH30JILMOHHOIO CIO0S HIXKE YPOBHS OCHOBHOM MIO-
wanky (BbIpe3ka NYYMHHCTBIX TPYHTOB) IO KOHLAM Y4acTKa BhIPEe3KH

BIIOJIb NYTH BBINOJHAKT [POAOJIBHYIO MIAHUPOBKY 3€MJAHOIO IOJIOTHA
¢ yxiaonom 0,02,

,
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Puc. 9. Cxema ycTpoilcTBa CONPAKEHHUS TEMNOBOH HU30MALUHU H3 NEHOMIACTOB!
a — naan; 6 ~— NponoNbHbLIi paspes

4.4.10. Yxnazky TEraoM30JILUHOHHOrO €104 U3 NMEHOIMIACTOB Ha y4acT-
Kax Ce30HHOIO NpPOMEpP3aHus FPYHTOB M HECIMBAIOLLEHCS MEP3NIOThI B 3EM-
NSHOM TIONOTHE B YCIOBMAX BEYHOH MEpP3JIOThI NPOM3BOAAT BO BTOPOH
NIOJIOBUHE JIETA NOCJIe MAKCUMaTIbHOTO NTPOrpesa IPyHTOB.

4.5, 'ngpounsonsauroHHoe NOKpbITHE U3 nonruMepHbIX NreHoK

4.5.1. TuapoM30IALMOHHOE IIOKPBITHE MTPUMEHSIOT BO BCEX KJIMMaTHIEC-
KHX 30HAX CTPAHb! Ul JUKBHAALMH ITyYHH NPH OJHOPOJAHBIX [IIHHHCTBIX
rpyHTax 3eMJISHOIO MOJOTHA M MPOCANOK NYTH, BO3HUKAIOLIMX B MECTAX
GaIIACTHBIX YITY6IeH i (KOPBIT, JIOXK M T. I1.), IPH NIOBBILICHHO BI2XHOC-
TH IPYHTOB, CBA3aHHOMH ¢ HHQUIBTPaLXEH ATMOCHEPHBIX OCAMIKOB.

4.5.2. JIna TOKpPBLITHA UCMIOIb3YIOT BOLOHENPOHHUAEMYIO TTONMBHHUI-
XJIOPHIHYIO TUIEHKY, KOTOPas AOJDKHE MMETH CIEMYIOUIUE XapaKTePUCTHRH.

LLMPHHE, MM L . o v v e e e e e e e e He menee 700
TOMWMHA, MM« o v v v e e v e e s s e e e e e e e e He menee 0,23
Paspywarouiee HanpsKeHue NpH PacTAXKeHHH, xrefem® . . . He mence 100
OTHOCHTENBHOE YIUTHHEHHE NP DACTIKCHHH, Yo oo He menee 140
IMaponponuiuaeMocTs 32 24 4, I/M° . . . . .. oo He 6Gonee 1,1
TemnepaTypa xpynkoers, °C .. oL - 25
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B 3aLUMTHBIX CIIOSX MOKPBITHSA MCIIONIb3YIOT NMECOK, acOeCTOBbIE OTXOMbI
WM HeTKaHbli MaTepuas. TpeGoBaHus K HETKAHOMY MaTepHaiy M3JI0Ke-
Hel B 1. 4.6.1.

4.5.3. I'MapOM30JSILMOKHYIO TUIEHKY B MOKDBITHH PasMELaroT Ha [Ty~
6une He MeHee 0,4 M HMXE MMOIOWIBLI LINAT HA BCHO WHPHHY 3EMIAHOIO
T10JIOTHA TIOBEPXY C OFHO- MIIM JABYCTOPOHHUM IONEPEIHBIM YKIOHOM 0,04
(puc. 10). [Tox CTAaHUHOHHBIMK TYTAMH MIJIM CTPEIOYHBIMHM INEPEBOLAMH
Kpasi TOKPbITHS CJedyeT PacrojaraTb 3a KOHUAMHM LUTal (GpycbeB) Ha
paccrosiHun He MeHee 0,9 m. '

4.5.4. VindunsTpyroumecs aTMoChEpHbIe OCAIKN C NOKPbITHA OTBOIAT-
s B BOJOOTBOIHBIE COOPYKEHMS BbIEMOK MJIM Ha OTKOChI Hacelinei. IIpu
cyulecTByroUied ofuielt ToNUKHE ¢10s8 OalIacTHBIX W APEHHPYIOLHX Ma-
Tepuasnos hgc >1 M BOIY OTBOIAT B MPOLOJbHbBIE JIOTKM MM IApEHARH
MEJIKOTr0 3aJI0KEeHHA, YCTPauBaeMble M0 KpasMm I'HIpOoH30ILHOHHOTO 110~
kpbiTHA (puc. 11). [JHO 3THX BOZOOTBONOB JOJIKHO OBITH HIKE IHA Baj-
JIACTHBIX YrayGieHuit Ha ocHoBHOH mmomamke Ha 0,15 m. Ilpn yxmamxe
NOKPBITHA Ha CTAHLMOHHBIX NMyTAX W B IpejieIax CTPEIOYHbIX NEPEeBOLOB
BOJLy BBIYCKAIOT B NPONOJbHbBIE TOTKH HIIM APEHANH MEJIKOTO 3a10KCHHA.

Ha yuactkax ¢ 6IM3KMM DACIIOJIOKEHHEM IPYHTOBBIX BOX (menee | M
OT IPaHHLbl TPOMEP3aHHUS) [ OHHKEHUS YPOBHS 3THX BOJL B KOMILIEKCE
¢ THAPOM3OJIALIMOHHBIM TTOKPBITHEM YCTPaHBAIOT NPOLOJBHbBIE APCHANH.
Vkaagka noxpbiTdst 6e3 ycTpolicTsa ApeHaxed B 9TUX YCIOBHAX HE JOTYC-
Kaercs.

4.5.5. Tlpu cyuectyioweit obuwel TomuMKe cnos CaylacTHbIX M Ape-
HUDYIOLIHX MaTEpHasIoB IO OCH IYTH MeHbIIE BETHUYMHBI, TpeOyeMol 13
ycnosus obecriedeHus HecylleH CroCOOHOCTH HIDKETIEKAMMX ITHHHCTBIX
IpyHTOB (CM. Tabi1. 4), Nocje YKIAaIKH TMIPOH3OJAUMOHHOIO MOKPBITHA
BBLIMONHSIOT FAOMOJHUTENBHYIO MOIBEMKY YTH VIS JOCTH)KEHUA YKa3aH-
HOHM MUHHMAaIbHOH TOJLLHKHBL _

4.5.6. Tuapou30/sILIMOHHOE MOKPBITHE YKJIA/IBIBAIOT B Npeaesiax y4acT-
Ka MyTH, MOJBEPNKEHHOIO HEPABHOMEDHBIM AeGOpMaLMAM, MEPEKPLIBAL
TIpH 3TOM TNPHIETAIOME YYACTKH C BEJMYMHOH PAaBHOMEPHOTO MydeHHS
Gonee 10 mm. ITo xoHuaMm y4acTKa BBIPE3KH BIOJb TNYTH BHIIOAHAIOT
NpPONOJBHYIO IIaHMPOBKY ¢ yKaA0HOM 0,02, ecyu cpe3aoTcs CBA3HbIC TPYH-
Thl 3eMJIAHOIO MOJOTHA (Ha OBOYHHAX MAM MO PEebCOLINAIbHON peLleT-
KOi).

[MAPOU3ONALMOHHYIO TUIEHKY B IMOKDPBITMH YKIAALIBAIOT B OAMH HIK
nBa ciost. [Ipy YKIaZKe OHOTO CIION MUIEHKHM 1O BCell ee WMpPHHE YCTpan-
BAIOT HIKHHUI 3aluMTHBIA cioi. Tonmmuuua ero npy HCIOIb30BAHHM NECK2
MM acBecTOBBIX OTXOMOB MOKHA ObiTh He Menee 0,05 M. Ilpu yxsanke
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4 — HeBHIpC3IaHHAR YaCTL craporo Bamnacta;

Pic. 10. Cxema KOHCTPYKUHH [HAPOH3OAAUHOHHOLO MOKPLITHR Ha O/UONYTHOM (a) H Ha I8
BCPXHHA H HHOKHHA 3AUATHHIC CJIOH;
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[UIEHKH B [ABa CJI0A HWXKHUH 32LUUTHBIA CNIOM MOXHO HE yCTPauBaTb,
IJIEHKY NPH 3TOM YKJIAAbIBAIOT HEMOCPENCTBEHHO HA CIIAHWPOBAHHBIC
webeHp, NecyaHo-rpaBUAHBIN WK acGecTOBbINR Baact.

Ha cBA3HblE TPYHTBI 3eMJIIHOTO NOJIOTHA MOX IJIEHKY KIaayT CiIoH
recka TonuMHOM He Medee 0,1 M.

TomuuHa BEpXHEro 3alllUTHOTO CJIOS M3 MecKa MM acGecTOBBIX OTXO-
0B pomxHa 6bITh He MeHee 0,1 M.

[Tonoce! NMIeHKH B NMOKPBITUH YKJIAHbIBAIOT BAOAb MYTH B HECKOJIBKO
PSIOB ¢ nef)eprlmeM KaXJI0ro NOCIeayIOIEro HIDKENIeKAero psajaa Ha
wupuHy He MeHee 10 cm. KonmuecTBo psimoB onpenesnsieTcst WIMPHHOM
nosoc. Ilpyu ykaamke rUApOU30NALMOHHON MIEHKU B 1Ba CJ10S MOJOCK! B
BEDXHEM CJIOE CTBIKYIOTCA MeXIy cOoBOH Tak xXe, Kak M B HixHeM. [Ipu
3TOM CTBIKH B BEPXHEM W HH)KHEM CJIOSX B IOINEPEUHOM CEUEHMH HOJLKHbBI
OTCTOAThL OPYT OT APYyra Ha Benu4uHy He MeHee 30 cM. [Ipu Heobxomumoc-
TH OTHENbHbIE [TOTOCH! TUIEHKHM B KaXKAOM CJI0€ MOIYT ObITb COEIHHEHbI
Mexay cobol. IuprHa nepexpuITHA B 3TOM CiIy4ae 3aBUCHT OT TEXHOJIO-
MM COEAMHEHMUS.

4.5.7. C obeux CTOPOH I'MAPOM3OJALMOHHOIO MOKPBLITHA yCTPaUBAIOT
NoTepeyHble OrpaXciarciiye ApeHaxu (npopesn). JpeHax Bpe3aroT B IVIH-
HHUCTBIE IPYHTHI OCHOBHOH IUIOLIAAKH M QHO ero HOMKHO ObITh HMXKE AHA
OamnactHoro yrmyGreHus Ha BenWuuHy He Mexee 0,1 M. VKJIOH 1o IHY
npopesu gormken coctasmaTs 0,04, [IHo npopesd Ha BBIXOZE HOMKHO BO3-
BBIIIATBCA Hall YPOBHEM BOIOOTBOJHOIO COODPYKEHUS, B KoTopoe Oyrer
OTBOIMUTBLCA BOJA, HA BenuyuHy He Menee 0,2 M. Illupuna npopesu onpe-
HE/IAeTCA YCIOBHAMH NPOH3BOACTBa paboT. JIHO mpopesd u ee CTEeHKY,
NPUMBIKAIOWYO K THAPOM3OJILHOBHOMY NOKPBITHIO, BBICTUIAIOT THAPO-
M30JLILIMOHHOM MIEHKOH.

4.5.8. JIMkBUZALMIO NYYHH Ha MOIX0aX K MOCTAM, & TAKXKe YCTPAHEHHE
NYYHMHHBIX BNAJUH ¥ TEpenagoB NMPOU3BOIAT B COOTBETCTBHM ¢ TpeboBa-
HHAMM YKa3aHUH MO TMADPOM3OALMU 3eMJSIHOTO IMOJOTHA Ha y4acTKax ¢
Ny4YyuHaMK ¥ DpocagKkaMmHy,

4.6. NokpbiTe M3 HeTKAHOro marepuana

4.6.1. TloxpelTHE M3 HETKAHOI'O MaTepuana YKIaablBaKT I YCT-
PAaHEHHMS INMPOCANOK IIyTH M PacCTPOHCTB PEIbCOBOH KOJIEH IO YPOBHIO
4 B Npoduie Ha HEYCTOMUYMBBIX Y4YaCTKaX 3eMJITHOIO IMOJIOTHA ¢ jle-
opmaumsMu OCHOBHOM TIUIOWANKH. B MOKDLITHM IPUMEHSIOT HIJIO-

NpOOUBHON HeTKaHbIH MaTepHal U HeTKaHbIi MaTepHan ¢ TepModHK-
caumeit.

T TR T T U " .
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a HeTkaHbiii MIIONPOGUBHON MaTepHaa B NPOTHBOACHOPMALIMOHHBIX
KOHCTDPYKLHMAX JKEIe3HOLOPOKHOIO MyTH JOJKEH YIOBICTBOPATE CIeAyIo-

LM TpeOOBaHHAM!

5
Macea I M5 T o o0 e

PaspbisHas Harpyska, H, At nosockH
LWHPHHOM 5 ¢M B HarpaslIeHUAX:

MPOACTABHOM . v v v v o e e e
HOTIEPEYHOM . . o o v v v e v e e e e e

YILIMHEHHE NpY Paspbibe, %, B HANDaBJEHHH!

TPOOIBHOM o o v v v e v v o e e e m e e
MOMEPEMHOM « o v v v v v n e e e e e s
PasMep MOP, MM . .« o v v o e

BoaonpoHuuaeMocTs (KoaGgHuLMeHT

QUABTPALMH), MICYT . o o o e e

.. .. Bonee 400

.. . Bonee 500

Bonee 600

.. .. Menee 80
... . Menee 140

Metee 0,08

... . Bonee 10

TpeGoBaHUs X HETKAHOMY MaTepHaly ¢ TepModUKcalHerl — TepMOy-
NIPOYHEHHOMY TEOTEKCTHIIO THIIA "enaHpboua" (HeTKAaHOMY BOJIOKHHCTO-
MY MaTepHally W3 PaciuIaBa TOJMMepOB) NPUBEACHSI B tabn. 7.

Tabnuua 7

l Beauuuna

[Toxaszarenb MeToa HCMbITAHKA

ViensHas macca, r/em’ 2200 ITo FOCT 15902.2—79
MexaHuyecxite cBOHCTBA!

nipejesl NPOYHOCTH I10JIOTHA Ha pacTd- 220 Mo FTOCT 15902.3—79

JeHue npH paspsise, kKH/M

OTHOCUTEIbHOE YIJIMHEHHE TIDH 230 To TOCT 15902.3—79

paipeise, %o

TIPOYHOCTL IPH NPOAABIHBAHHH 22,5 Mo FOCT 8847385

wrasmnoM, kH
IapaBnryeckHe CBOICTBA!

K03 (hHLKEHT QUIBTPALMH, M/CYT (BO- 10 ITo npuGopy Cox3n0pHUH

JOIPOHULAEMOCTD) NPH LaBJICHHUH

200 xIla

AEFCTBYIOLWMH AMaMETD T1OP, MKM 80 ITo DIN 60500
[eoMeTpHUYeCKHE pa3Mepsl:

LWIMpHHA PYIOHA, M 4,5

[UIMHA B PYJIOHE, M He menee 100

IMAMETD DYJIoHa, CM He Gonee 38

YCI0BMA NPUMEHEHHA MPOTHBONEHOPMALIMOHHBIX KOHCTPYKLMI M3 He-
TKaHOro MaTepuaa U3J10°KeHb! Bbille (cM. Tabm. 1).

4.6.2. B wMmecrax, rae miybuHa OalNacTHBIX XOPBIT M JIOK MeHee
0,5 M, MOXpbITHE U3 HETKAHOIO MaTepuana PasMellaloT Ha BCIO ILUMPHHY
3eMJIIHOIC IOJIOTHA INOBEPXY Ha DiybuHy He MeHee 04 M HHKE
nomowssl wnax (ox ). Ero yxnamplBaloT Ha Cpe3aHHY0 M CIUIAHHPO-
BAaHHYIO C YKIOHOM He MeHEe 0,04 B moneByw CTOPOHY NOBEPXHOCTD
OajuacTHod mpusMmbl (puc. 12). Ecnu paccrosHue oT Bepxa 6a1acTHOI
NpH3MBL 10 OCHOBHOH IJIOWIAAKM 3eMJSTHOTO II0JI0THA W3 Cyrecei u
CY[JIMHKOB € IpaHuued TekyuecTH Wio < 0,3 cocraBisieT 1o OcH nyTH
menee 0,7 M, a npu Oonee TKENBIX CYITIMHKAX M TJIMHAX — MeHee
1 M, TO mocne yKJagKM HETKAHOIO MaTepHasna MyTh IONOJIHUTEILHO
NOOHUMAIOT IUIA JOCTHXEHUS YKA3aHHBIX BEJIMYHH.

4.6.3. [IHO BOIOOTBONOB B BbIEMKAX M Ha HYJEBBIX MECTaX MOJDKHO
PacrnonarathCs HHXe NMOKPbITHA Ha 0,2 M U HMKe OHA OaJUIACTHBIX JIOK
(xopeiT) — Ha 0,15 M. IIpn HecoOMIONEHHH 3THX YCIOBHH BOMOOTBOJIbI
NEepeyCTPauBAIOT, MOHMKasA YPOBEHDb MX JHA.

4.6.4. Ha nByXnyTHBIX yYyacTKaX NpH OTCYTCTBHHM Ae(OPMALIHK Ha CO-
CEIHEM NYTH AOMYCKAETCA YCTPAHBATh MTOKPLITHE TONLKO HA OJHOM IYTH.
IIpy yknaaxe noxpbITHS MO CTPENOYHLIMH NepeBoJaMH M Ha CTAHLIMOH-
HBIX NYTSAX €ro Kpasg JOJKHBL BLICTYNATH 34 KOHUb! LUNTA] MM Bpyches He
menee yeM Ha 0,9 M. BHONb NOKPBITUS 110 MEXAYNYTHIO ITPOKIANLIBAIOT
JIPEHaX MEIKOr0 3aJI0XKEHUA.

a)

g 0009 0. 9.0, 0 .91

7

J

z

Puc. 12. CxeMbluyxnanxu TIOKPHITHSA M3 HETKAHOTO MaTepuana rpH yCTpaHeHHH NpoCcajiox
MYTH W PACCTPOHCTB PEILCOBOM KOMEM NO YPOBHIO i B NpOoduie HA HEYCTOMUHBBIX yuacT-

KaX 3eMJITHOIO NOJIOTHA Ha ONHOMYTHOM (a) M ABYXNYTHOM (&) THHHAX:

Ilpuuseyadue Marepuan JOTKeH OBTTANATS XMMHUYECKON H BHONOrMYECKOH YCTONRYHBOCTBIO! HE
! — nerxanbtii MaTepHan; 2 — 6aacT; 3~ CAMHUCTbIE PYHTI

MoSdaBATHCR BO3ACHCTBHIO KHCNOT, wenoueit H 63KTCPHV{ apHUpoaHore MPOHCXOAKICHHA B TeveHHe Mecaua,
BBIICPKHBATD BO3acHCTBHE NpAMBIX CONMHEYHHbBIX .’T)"{Cﬁ 6e3 cHIDKEeHHS NPOYHOCTH.
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4.6.5. TlpM MCrOAB30BaHHM B OAJUTACTHOM C10€ WebHA HOPMATHBHOM
KPYTHOCTH Ha HETKaHbIH MaTepuals YKIaIblBaIOT CIOH rnecka, achecToBbIX
OTXOZOB WM WebHs dpakunu 10—25 Mm TomunHoi 5—10 cm. Ha yuact-
KaX ¢ BbIJABJMBAHMEM Pa3KMKEHHOIO IpyHTAa uepe3 Oa/uiacT HETKaHbii
MaTepyas B MOKPLITUH YKJIaAbIBAIOT B ABa ¢104. [IpH yKIaske HeTKAaHOro
Marepuana B ABa cf10s liebeHbs MOXHO pasMellaTh HEMOCPeACTBEHHO Ha
3TOT MaTepHall.

OTzenbHbiE MTO0CHl HETKAHOTO MaTepuana B MOKPHITHH IIPH yCTpaHe-
HUM TPOCAIOK YTH pasMellaioT MNMONepex MyTH, T. €. AIMHA 3THX NOJOC
NOMKHA ObITh PaBHA LUMpHHE NOKPLITHA. [10oM0Ck! JODKHLL MEPEKPHIBATE
apyr npyra He Menee uem Ha 0,2 M. IIpu ycTpaHeHHH pacCTpPOHCTB pefib-
COBOM KONEeH MO YPOBHIO U B NPOdUIE HA HEYCTOHYMBLIX YYaCTKAX 3eMJL-
HOTO TIOJIOTHA JIOTYCKAeTCs pacriosiaraTe IOJOCh! HETKAHOIO MaTepHaa
BIONb NYTH C B3aMMHBIM NepexkpblTHeM He MeHee 0,2 M.

4.6.6. TToxpbITHE Pa3MELLAIOT HA YYaCTKe C MPOABILIOWMMUCc Hedop-
MAUMSAMH NYTH K 34 ero npefenamu rno 30 M ¢ KaXOoH CTOPOHSBL.

MuHUManpHas NIPOTAKEHHOCTh NMYTH € NOKPBITHEM H3 HETKAHOTO Ma-
TepHaa J0JUKHA COCTaBaATh 30 M.

4.6.7, I1pu rny6une 6aUIaCcTHBIX KOPBIT H JIOX HA OCHOBHOM IIolianxe
3eMIISTHOTO 1nonoTHa 6omee 0,5 M ULt yCTPaHEHHS NPOCANOK NMYTH CIENYET
NPHMEHATE KOMBUHUPOBAHHOE [IOKPBITHE M3 HETKAHOIO MaTepHaia U rHi-
POM3ONAUMOHHON TUleHKH. [1IenKy pasMelanT MeXIy OBYMS CIOSMH He-
TKaHoro marepuana. TpebGoBaHust K KOMOMHUPOBAHHOMY TOKPBITHIO aHa-
JIOTHUHB! M3JI0KEHHBIM BBILIE K THIPOU30/ILMOHHOMY IOKPBITHIO. B co-
OTBETCTBHMH C >TUMM TpeOOBaHMAMH YCTPAMBAIOT TAKXKE KOHCTPYKLHIO
MOKPbITHA M3 HETKAHOrO MaTeprana ¥ TMAPOH3ONALMOHHOH IUJIEHKH B
1EIMX YCTPAaHEHHA My4HH.

4.7. NInaHUpoBKa OCHOBHOW NMnowaakyu 3eMNsAHOro NonoTHa

4.7.1. TInanupoBKy NpPOM3BOIAT Ha JeOPMHDYIOUIMXCS YydacTKax
NpU HATHYMM 3aMKHYTbIX OallacTHbIX YriayOmeHuH Ha OCHOBHOH IMJIO-
W4AKe 3EMIASHOTO TOJIOTHA, CJOXKEHHOIO OAHOPOINHBIMM TIVIMHHCTBIMH
IDYHTaMM  (IVIMHBI, CYIJIMHKHM, CylecH), KOIJa OCHOBHOM MPUYHHOH
BO3HHKHOBEHMS IIYUHMH WM I1pOCajOK NyTH sABIIETCA BBICOKOE M HeE-
DABHOMEPHOE VBJIAXKHEHME ITHX TIPYHTOB HMBQUIbTPYIOLUMMHCA aTMO-
cheprbIMK ocankaMu (cMm. Tabm 1)

4.7.2. TIyulHbl MM TPOCAAKH 11yTH JIMKBHANDYIOT CITOLIHOMN BbIPE3KOH
IPYHTA Ha ray6uny He mexee 0,1 M HHKe IHA MAKCHMANIbHOIO yriyOreHus
¢ TUI2HMPOBKOH OCHOBHOM TJIOLUAKH.
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Puc. CXeMbl nnarmpomm OCHOBHOM MUICWIAAKY 3EMIAHOIO NOJOTHA:
a — 6C3 ﬂO}l‘bCMKH nyTH 6—— c IIOHO"IHHTCHBHOH ﬂOﬂBCMhOH nym ] ——}'T’Iy6HCHHbIH KIOBET,

2~ A0TOK: 3 — JPEHAN MENKOTO 3aN0AKEHHA, /Tno;x — BBICOTA NOABEMKH

BrIpe3aHHblil TPYHT 3aMEHSIOT APEHUPYIOWMM. TOMIKMHY ApeHHpYIO-
L1ero cJ10s ONpPENeNsSIoT PAcYeTOM W3 yCIOBMs obecreyenus Hecyulei cro-
COBHOCTH [AMHUCTOrO rpyHTa (eM. 1. 4.3). [Tpyt oTOM OHa HOTKHA ObITh He
MeHee BEJMYMHBI, yKa3aHHOH B Tabn. 4. Heobxomnmas MOLIHOCTH ApCHH-

a
) N hs ’
7 “““ T R JW
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/ A, 0.0t
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M _____ ‘nﬁA/L —=
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Puc. 14, TpononsHbiii npoduib NIaHKPOBKH OCHOBHOMH IUIOMIAAKH B MECTaxX GasL1acTHbIX

yray6neHuii:
a — 6e3 DONONHUTEILHOH MOMXbEMKH NyTH, 6 —— ¢ DOTIONHUTEIBHOM ﬂO[I\'bGMKOH !l — nauBbiclUHil YPOBCHDL
TOBEPXHOCTH OCHOBHOM ITOWAMAKH; 2 — YPOBEHb IHA GaNacTHbIX yriay6acHufl, Ls, Lo — COOTBETCTBEHNO

IUTHIA YHACTKE MOXBEMKH M OTBOAAZ PEABCOBbLIX nurei

41

Gl BEE T TP T W W ey e



PYIOLIETO CJI0f MOXKeT ObITh obecrneyeHa JONOTHATEIBHOR (MO CPABHEHHIO
¢ 0,1 M) BbIPE3KOH IPYHTA HMKE JHA DAINACTHBIX yryOieHuil UilM MOdb-
eMKOll yTH (pHc. 13).

4.7.3. Tlo xoHuaM BbIPE3KH B MPOAOCIBLHOM HAINPABJIEHWH YCTPauBaioT
MPSAMOMHHEHHbIE CONPSUKEHUST C HEBLIPE3AHHBIM I'PYHTOM C YKJIOHOM He
kpyye 0,02 (puc. 14). [InuHa conpsKeHUsl ONpeHeNdeTcs PA3HOCThIO HaM-
BBICIIETO YPOBHS IMOBEPXHOCTH OCHOBHOH IUIOLAAKH (KaK IIPaBMIIO, Ha
060YMHE MK TI0 OCH TIYTH), YCTAHOBJIEHHOT'O IIPH HHXKEHEPHO-Ie0JI0rH4ec-
KoM obcnaeoBaHuK, U YPOBHS IMIaHUPOBKM rpyHTa. IInanuposxa rpyHTa
Ha YYacTKE COTPSKEHWs B TIONEPEYHOM HAMpPaBjICHHM IIPOM3BOJMTCA ¢
yxsoHoM 0,04 B CTOPOHY OTKOCA HA HACHIIM MJIM B CTOPOHY BOJOOTBOAHO-
[O COOPYAEHHs B BBIEMKE.

4.8. PacyeTt npotuBogedopMalMOHHBIX KOHCTPYKLUUH
M3 NPUPOOHbIX MaTepuanos Nno JONYCTUMOK BenuunHe nyyeHus

[Tpu pacuere TOMUWIMHBI BPE3HBIX W KOMOWHMPOBAHHBIX MOAYLIEK M3
recyaHo-rpaBHilHOR cMecH MM recka, a TaxXKe NoJbEeMKH NMyTH Ha Oan-
TacT, MCIOb3YIOT HOMOTPaMMBbl Ha PHUC. 2 1 3, U3 acOeCTOBBIX OTXKOHOB —
HOMOTrpaMMbl Ha pHc. 15 u 17, a, 13 HOMEHHOTO IPaHyAUPOBAHHOIO WIH
KOTEABHOrO 171aKa ~— HOMOIpaMMsel Ha puc. 16 u 17, 6. TTopsiiox uenoss-
30BaHMA HOMOIpaMm Ha puc. 15 u 16 aHanmoruueH Tomy, YTO LA HOMO-
rpaMy Ha pHuc. 2, a Ha puc. 17 — a1 HoMOrpaMm Ha puc. 3 (cM. m. 4.2).

PacyeTHble CXeMBI BPE3HBIX M KOMOMHHDOBAHHBIX MOAYLIEK TPH I10J-
HOM M YaCTHMYHOM BBIBEJCHHM 30HB! NPOMEP3AHHST H3 NYUHHHCTBIX IDYH-
TOB, NMOABEMKH MyTH Ha OannacT M HakAaIHBbIX MOAYLIEK IPHUBEIEHbl Ha
puc. 18,

[Tp1 nonHOM BBIBEIEHHM 30HBI TPOMEP3AHMA-OTTAHBAHMSA W3 MTYUYHHHC-
TBIX TPYHTOB TOJILUMHA BPe3HOH MM KOMOMBEUPOBAHHON MOAYWIKH U3 Mec-
YAaHO-rpaBHHHOH cMmecH, acOecTOBBIX OTXOMOB MWW ULIAKA ONpeaesIseTcs
1o Gopmye:

7 = mnz"* — g,

 (4.16)

rae ;™% — riyBHHA IPOMEDP3aHMA-OTTAHBAHHS 3EMJITHOTO [TOJIOTHA MPH YCTPOHCTBE MOMYL-
!

K1l 110 BCEH 30HE NPOMEP3aHMA-OTTAHBAHUS, A6 — NPOEKTHAs TolwuHa Gannacra (0T Bepxa
URA);, m o~ K03QQPHUMEHT, NpHHUMaeMslilt m =V Q10/Q npu Q = 2500 °C-cyt u m = 1 npu
€ > 2500 °Cecyr; n — xo3dduunent, paBHblil 118 HacbineH, HYNEBBIX MECT M BBIEMOK
cootsercrsento 1,05: 1,0 10,95, Bemtuuny 2™ 11a nausoit Q onpesessior no kpusbiv A,

[TozveMky nyTd Ha 0amnacT WIM YCTPOMCTBO HAaKJIAAHBIX IOAYLIEK
OCYLLIECTBJIAIOT H3 YCIIOBHA TTOJHOIO BbIBEJEHHS 30HBI CE30HHOI0 NPOMeEp-
3aHNUA-OTTAUBAHUA M3 MYHYHMHHUCTBIX TPYHTOB.
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Puc. 15. HoMmorpammbl [is onpeenenus rayOnHbl NPOMEP3aHHA Inp (a) H OTTAHUBAHMS Zor
(6) npH nopymxe U3 acOecTOBbIX OTXONOB

BpicoTa NMOIBEMKH MTyTH Ha OasutacT U3 MecYaHO-TPaBUHHON cMeCH UK
acBecTOBBIX OTXOI0B

T = rmnz™ ~ hee,

(4.17)

. - ¢
rae r — k03QOULUHEHT, NPHHUMAaEMDId PAaBHBIM 1,0 mna necuano-rpabuitsoii cmeck 1 0,9 118
4CHECTOBbIX OTXOMOB, Afe — TONLIMHA CYWECTBYIOWEro ¢los DANACTHBIX MATEPHANOB N0 OCH
MYyTH OT BepXa LUraj A0 Ny4YHHHCTBIX FPYHTOB OCHOBHOM TMUIOLAAKH.

a)
05

1.0
15
2,0
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M
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Puc. 16. Homorpammbl ans onpejenenns rayOunsl nPOMEp3aHus Inp (a) v OTTauBaAHMS Jor

(6) npH WIAKOBOH NOAYLIKE
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a) 1000 1400 A,°C-cyr ) 1000 1400A,°C-cyr Puc. 17. Homorpasmmst ans on-
10 10 PEACNICHUA Zor NPH MOAYLIKE
\ 4 13 acbecToBbIX 0TX0A0B (@) H
\\\ &Q* wnakosoit (6)
NS 75 ~C
gHT
20 G| U0
|
25 | 25
Zor, Zor,
M M

Tonunua HaxkaagHOH MOAYIIKK M3 acBeCTOBBIX OTXOHOB MJIM LUiaKa
TPH HCIIONB30BaHMK B Oa/UTacTHOM NpusMe webus

7" = smnz™ — hee - hs, (4.18)

e s — KodGHUHEeHT, NPUHUMAEMbL COOTBETCTBEHHO paBHLIM 0,95 1 0,85 s acGecToBbIX
OTXOA0B W LITAKA,

B dopmyne (4.18) Bennunny z™* onpenensioT o HOMOrpaMMam, COOT-
BETCTBYIOLLHM YCTPOMCTBY MOAYLIEK H3 NECYAHO-IPABHIHOMA CMeCH.

[Tpu MoTyyeHHON pacueToM TOLIMHE HAKIAJHON MOXYIUKH M3 acGec-
TOBBIX OTXOZOB MM Liaka Mexee 0,2 M 3TH MOAYUIKM He YCTPAaHBAIOT, a
NPOEKTHPYIOT NMOLBEMKY MYTH Ha GaJLTACT, OMPENEIAs BBICOTY NOIBEMKH
no Gopmyne (4.17).

[TpH 4aCTHYHOM BbIBELAEHHH 30HbBI IPOMEP3AHHA-OTTAUBAHMS U3 IIyHH-
HHCTBIX IPYHTOB TOJILIMHA BPE3HOH WM KOMGMHMDOBAHHON MOLYLIKH M3
MeCYAHO-TPABUHAHON CMeCH MM acOeCTOBBIX OTXO/IOB

7" = mnz' = hg - hyon, (4.19)

rae o — Fﬂ)’6HHa NpOMEP3aHHA-OTTAUBAHKA 3EMJIAHOIO M10JIOTHA NPH yCTpOﬁCTBe NOAYLIKH
B BerHCﬁ H4CTH 30HDL! NNPOMEP3AHHA-OTTAHBAHMS, llgon —- OONYCTHMas TOJILUHHA npoMep3aa-
HOLLEro WK OTTAHBAIOWErO CI0S NMYUYHHHCTHIX FPYHTOB NOX ﬂOllyLUKOﬁ.

7

Bennunny ' onpemensioT i JAHHOTO KIMMATMYECKOTo paioHa
10 KPHBBIM /in MM ha, MHTEPNONMPYA NPH HEOGXOOMMOCTH MEXIY

HIIMH. le/l HHTEPNOIALMH HeoOXxoaumo YHYHUTBIBATL, YTO TOJIUHMHA CIOA

fn WM hy Ha KpWBOH An ot unM kRN paBHA U1 JAHHBIX KJIMMATH-

MCCKHX  YenoBMEL riiyGuue npoMep3aHMs-oTTauBaHus zToX. B kadecTse
SCIMYHHBL fin M hp TIPUHHMAIOT CYMMApHYIO TOJLIMHY TIOAYLWIKM M
DamtacTHoro cnos, T. e. (II'+ hg).

4
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HpH }/CTpOl\"iCTEC NOAYWKH M3 1IjIaxa €€ TOJIUIMHY HaxoIAT s BCJIM-

UMHBI 2/, ONIPENENAEMOH 1O KPHBOH Af .

VcKOMYIO TONIUMHY MOLYLIKH M3 TIECYaHO-TPABUHHON cMecH M acOec-
TOBBLIX OTXOOB 110 hopmyite (4.19) HAXOMAT METOAOM NOCIIEHOBATEILHOTO
NpUOIKEHUA 10CIe Onpelelie s hpon. [IpH M3BeCTHOH BenMuMHE /izon
Ho6UBAIOTCA COBMIONEHUA PABEHCTBA

T + he = mnz' - hgon. (4.20)

JonycTuMy1o TONLMHY NPOMEP3AOLIEro Wik OTTaUBAIOMIETO 104 Y-
YMHUCTBIX TPYHTOB IOI MOAYIUKOH hpon ONpenessaioT no Gopmyle:
haon = Pﬂon / Cch s (421)

rae Pron — NONyCTHMAasA BEIHUYMHA nyyenus (cm. 1. 4.1, Tabn. 2); Co — K0a3QHUHEHT, PABHBIA
1,0 ong ycnosuit ce3oHHOro npomep3aHus U HecauBarolleics MepanoTsl # 14 s yCioBHH

cnnuaxomeﬁc;{ MEPIIOTHI, _fC — CpeAHsa B CAOEC pacHeTHasa OTHOCHTEILHAaA HC(I)OPMEUHSI
rpyHTa
a) 0)
=T TR
7 [ aiai g ~N 7 TRV TRE AN
7 e ¥ e 7 W?
77 e /4‘/ /é//é 7,

hgon

= P =
P

1 N S PR S \
-~ \\-—\ S ~ ;g™
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—~ Emin—_ SN
e ¥ L 7 U N

Puc. 18. PacuerHbie cxeMbl NPOTHBOAEDOPMALIMOHHBIX KOHCTPYKLUHIL:
a, 6— BpesHas MOAyWKa COOTBETCTBEHHO NPH MOJTROM H YACTHHHOM BbIBEACHHH MYRUHHCTBIX TPYHTOB M3
30HbLI IPOMEPIAHNUSA, 6, ¢ — TO KE KOMGHHH})OBRHH&R MOAYLIKE, 0 — MNOIbeMKa YyTH Ha Bannacr, ¢ ——
HaxknagHad nogyiukas P TYYUHHCTBIC TPYHTDI, 2 v rpaniita npomMeplanis

45



fc = Pmax/(2'6c - /IGC), (4~22)

Fre PP yakeuManbHas 3aQHKCHPOBAHMAS HA NYYHHHOM YYACTKE BEAMYHHA MOPO3HOIO
NyueHis; o'se — TAyOHHA NpOMep3aHits IPYHTOB 3eMIISHOTO NOJIOTHA NpH naHHOH BerH4HHe

hee, onpeaenasesman no gopmyne (4.5), NpH 3TOM hee = hn, Z'6c = zﬁp-m.

Ipistep. Ha KOHLEBOM y4acTKe BhieMKH IMIyOHHOR 10 5 M B CYrJIMHHCTBIX I'DPYHTaX,
NPHMBIKAIOUIEM K HACHINH W3 [PEHHPYIOLLHMX [PYHTOB, HabionaloTca nyudHible ropbst 1
Nepenaibl, KOTOPbIE MOYT 6bITh YCTPAHEHbl YACTHYHBIM BBIBEIEHMEM 30HBI IPOMEPIAHAL U3
NYYHHMCTBIX TPYHTOB € YCTPOHCTBOM NDOMOJBHBIX CONPSKEHUH. PaitoH pacronoxeHus
YHACTKA XAPAKTEPH3YETCR MHOrONeTHEN cpeanedl BeMunHON Q = 3100 °C-cyr. Tomuuna
CYWIECTBYIOUILTO €108 6a/IacTHBIX APEHHPYIOUINX MaTepHaloB hee = 1,0 M. MaxcumanbHas
BEAMYIHA Ny4eHHA Pmax = 60 am. Cpenuss B 30He NPOMEP3aHHs eCTECTBCHHAR BIXKHOCTD
cyrauixa pasua 25 %, necka — 7 %. DaxTHuecKHe, onpeenentbie nabopaTopHbLIM MYyTEM,
k03D HLHERTS! TENTONPOBOAHOCTH MEP3NOTO MECKA 1 CYTNHHKA PABHBI COOTBETCTOEHHO 2,0
w22 xkxkan/(ww°C); nuoTHocTH ckedeta rpydTa — 2000 1 1600 xkr/st®. MakcumatbHas
CKOPOCTb ABWKEHWA NMOEIA0B HA yyacTke pasna 90 ka/.

TpeGyercs ONPEACHANTS TOMLMHY BPE3HON NOAYLIKK 13 acGecTOBbIX OTXOLOB H3 YCNOBUS
JONYCTHMOR BETHYHHBI Ny4eHHR Paon. Tomumnia 6anlacTHOrO COA 1O MPOEKTY he = 0,45 M.

BHauane paccyKTaeM MHOFONETHION CPeaHIO0 ryGHHY TPOMEP3AHHS 3EMAAHOIO NOJOT-
Ha B JaHHBIX YCOOBHsX 2'gc no Gopmyne (4.5). Tlo Homorpamme Ha puc. 2 na kpuBoO# /in = 0

HaxomiM 4aA Q = 3100 °Coeyr zfp = 2,23 28p = 3,6 M. [na necka no dopmyre (4.4)

o = 2000~]—Z)—6 -1,0-80 = 11200 KKAT/M® | 1O dopmyne (4.2) a=V2,0/11200 = 0,0134;
i no_ 25 - 3 VAL
a1 cyrnmnka QU = 1600-=— - 0,8-80 = 25600 kxan/m® u o =v2,2/25600 = 0,0093.

100
Haxomms 1o dopwmyne (4.1) 2R3 = 82:0,0134:3,6 = 3,95 »; no dopmyse (4.6) 253
=123:0,0093-2,2 = 2,5 M.

Onpeaensem no Gopmyse (4.5)

Pp=5c=25024-22(395—25(36—22) =27 M.

Mo dopmyne (4.22) fo = 0,06/(2,7-1,0) = 0,035 11 o popxyne (4.21) haon = 0,025/1-0,03
=07 M.

Mo dopwmyse (4.20) MeTOAOM NOCNCAOBATEILHOTO npuBIDKEHNS ¢ HCTIONB3OBAKHEM HO-
MOTpaMMbl HA PHC. 15 HAXOAMM TOJLIHHY NMOAYWKH H3 acBecTOBLIX OTX0A0B. [1pHHHMaeM
ha= T+ hg=1,5m Tlpu stom ans Q= 3100 °Cecyr 2/ = 2,40 M 1 paBeHcTBO (4.20)
IT + hs = mnz' — haon (1.5 =1- 0,95 2,40 - 0,7 = 1,6) He cobmoaaercs. Tlpuunmaem hy =
= 16m Torma ' =245M 4, CreQOBATENLHO, ha= 1,6 M pasno  mnz - higon =
1,0-0985-245-0,7=1,6 .

i

H

i

4.9. KOHCTPYKLMM NPOTUBONYUYMHHbIX NoayLliek

4.9.1. BpesHsle NOMYLIKH YCTPAUBAIOT ITyTeM BLIPE3KH W 3aMEHBI MyHH-
HHCTOTO FPYHTA HA APEHMDYIOLUMI WM HEMYYHHMCTBIH € COXpaHCHHEM
CYLIECTBYIOLUHX OTMETOK IOJIOBOK PENbCOB.

KoMGHHUPOBaHHBIE NOAYLUKH COOPYKAOT YaCTHYHO 3@ CHYET BBIPEIKH U
3aMEHbI TyYHHUCTOrO IPYHTA, @ YACTHYHO 3 CYET NOABEMKH TTYTH HA MATE~
puan nonywky 1 Gamract. KoMGunuposaHHble TTOMYLIKH MPUMEHSIOT C
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UeNbI0 YMEeHbUIeHUs IITyOHHb] BbIPE3KH NMYUYMHHCTOTO IPYHTA, & TAKKE [1pH
raCapUTHBIX OrpaHUYEHHAX BEIHYHHb! TIOOBEMKH NYTH (HANpUMep, 10J-
MOCTOBBIMH raGapuTam, BbICOTOMH NOABECKH KOHTAKTHOTO NPOBOAA U AP.).

TToabeMKy NyTH M HAKIAAHDBIE MOAYLIKY MCIIONB3YIOT NpH HeOOIbIWOMN
TOJILHHE ¥ ITIyOOKOM PAClONIONKEHHMH IYyUHHOODPa3yIoero ¢ios TaM, e
HEeT OTpaHMYeHHH 1o ycioBHaM rabapurta U npoduss nyTH.

4.9.2, T'mybuny 3aMmeHbl TyYMHUCTOrO IPYHTA NPU YCTPOHCTBE BPE3HbIX
M KOMOWHUPOBAHHBIX MOXYUIEK, BBICOTY MOABEMKHM NMyTH M TOJILUMHY Ha-
KnagHblx noaywex (/1) HeoBXOOMMO YCTAHABAMBATL B 3aBMCUMMOCTH OT
nprurHel 06pasosaHug gedopMalnii pacyeTOM M3 YCIOBHS JOMYCTHMOWH
BEJIMUMHDI ITY4EHUs MIIM MOJHOTO BbIBEAEHHS 30HbI TPOMeEp3aHHUs-0TTanBa-
HHA M3 NYYHHHCTBIX TpyHTOB (cM. Tabn. 1). JLononHUTENbHO K pacHeTry
MOJYHIEK IO NEPBOMY M3 MIJIONKEHHBIX YCIOBHH, @ TaKxKe IPH TNIaHUPOBKE
OCHOBHOH IUIOWALKH 3eMIISHOIO I1OJIOTHA BBLITONHAIOT PacyeT M3 YCIOBHA
obecnieyeHus Hecylled ¢cnocoOHOCTH IIMHUCTOrO (MYYMHUCTOIO) IPYHTA.
MeTonuxu pacyeTos U3JI0XEHbI B I1. 4.8 u 4.3.

4.9.3. Bpesnsle noayiuxH (puc. 19, 20) npoexTHPYIOT ¢ OHOCTOPOHHHM
WIM ABYXCTODOHHMM OTBOIOM BOMAB!I B IIONEPEYHOM HAMNpPaBIEHHH CO
CIJIOLIHBIMM BBITYycKaMmy (110 [AJIMHE NOIYLIKH) Ha OTKOCHI Hacbilled, B
yriryOneHHble KIOBEThI, JIOTKH, APEHaXH, KOTOPBIMH OCYLUECTBIIAETCA MPO-
JONBHBI 0TBOJ Bonb! B BbleMKaX. ITonepeunbiit yKAOH 10 OHY NOAYyLUEeK
oskeH ObITh He Menee 0,04, KoHCTpyKUMIO BOOOOTBOZOB IIPOEKTHPYIOT B
3aBUCHUMOCTH OT MECTHBIX YCIIOBHIL.

BpesHele nomylKy M3 acOecTOBBIX OTXOJOB NpY 3aJIeraHHK IPYHTOBbLIX
BOA HMXE I'DAHHUBI Npomep3aHus Ha rnyOuxy Oonee 1 M gomycxaercd
ycTpauBaTh 6e3 BblycKa BOABL

a) L 1S
K__.__T_.b\
0,04 f m 004
h %
5) r X ;LJX X. A
TS
0,04 ne i
A
Puc. 19. Cxembt. ycTpoiicTsa Bu/2 1
BPe3HBIX NOLYLUEK HA HACHI- 5) hg
m; onnonymo’r)o y4acTka = : — = =N
(@), nox oauu (6) u nox aBa n o
NyTH (8) Ha JBYXIYTHOM 5,04 | Uﬂ
yyacTke A7 1 77T M
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Puc, 20. CxeMbl yCTPOHCTBA
BPE3HBIX MMOJYIIEK B BbIEM-
Ke OAHOMYTHOro y4acTKa
(a), Mo OnMH (6) U NOX 1Ba
nyTH () HA BYXAYTHOM
yuacTKe:
] — notox; 2 — yraybaen-
Hbifl x108eT, 3 — APEHAK

Uo,2-03

[1pu ycTpoiicTBE OAHOCTOPOHHETO OTBOIA BOMBL M3 BPE3HbIX TTOAYLIEK
DACCTOSIHKE OT OCH MYTH 10 HEBLIPE3AHHOTO IPyHTA IO IHY NOAYIKY Bu/2
10mkHO 6bTh He Menee 1,8 M. KpyTHsHy IpYHTOBBIX OTKOCOB BpE3HOH
yacTH NOMYLIEK NPUHMMAIOT He Gornee 1:0,5.

Il OTBOJA BOMIbBI B BHIEMKAX ryGuHOR 10 2 M enecoobpasHo Hape-
saTh yriyOrenHsle kioBeTsl. B Oonee r1ybOKMX BBIEMKAx COOPYXKAIOT
JIOTKH WX APEHAKH.

Ha cTaHUMOHHBIX TUIOWATKAX Bpe3Hble TOAYyLIKH yCTPauBaloT ¢ OTBO-
70M BOJbI B APEHAKH UIIH JIOTKH, TPOJIOKEHHEIC I10 MexIynyThio (puc. 21)
i MMemoliKe ronepeynslil Beimyck. Ha xpaliHux myTax BOAY OTBOIAT HA
OTKOCB! HACKINeEll, B yriyONeHHbIe KIOBETbI BHIEMOK.

Ha yuyacTkax 3aMeHbl TyYHHUCTOIO IPyHTa B OCHOBZHMM HU3KUX HACBI-
Meil 1pi HENPOCALOYHBIX TPYHTaX OCHOBAHUA HIKE JiHa Bpe3Hoi MOAYLIKH
VCTPaUBaOT BONOOTBOOHBIC KaHABDI (puc. 22, a). Koncrpyxkuus Bpe3HOH

— 1 h
1 5
2 2 3 3 . 1 2 PN |
T < T TN
v 7 = ! @ ] 7
’ o |1 DA l i g04; N ,'\-Q\\
/ T /Q -
Bu/? | ; “0-03 Bu/2

Puc. 21. Cxena ycTpoilcTsa BPE3NOH NOAYWKH HA CTARLMOHHLIX nyTax:
7 — maccakspckad nuargopma; 2 — ApEHAK

iR iari AR

MOAYIWKY HA HM3KHX HACHIIAX NPH MOCANOUHBIX TPYHTAX OCHOBAHHSA B
YCIOBHMSAX BEYHOH Mep3/I0ThI MPHUBE/ICHA HA PHC. 22, 6. OTBOL BOALI B 3TOM
crlydae OCYLIECTBIIAETCS APEHAKHBIMU Tpybamu.

IIpu coopyxeHHH KOMOMHHPOBAHHBIX TTOJYLIEK (puc. 23, 24) nyd4uHuC-
Thlil IPYHT BO BPE3HOM 4aCTH 3aMEHSIOT Ha rny6uny He mexee 0,1 M HIDKE
YPOBHS OCHOBHOH IUIOLIAMKH HJIN [HA GasacTHBIX yriyOsieHui.

VYinypenue HaChM Ul pasMenieHus HaxJIaJHOoM YacTy MOJYLIKH Bbl-
[IOJIHAIOT IO YPOBHS IHA BPE3HOH yacTH Mopywky. IIpn mmpuHe oTcbinac-
MOl YACTH MeHee 3 M, @ TaKXe NP HaIMuux OasU1acTHBIX uueHdoB Ha
0TKOCAX YLIHpEHUe NMPOU3BOIAT APEHUPYIOLIMM IPYHTOM € xoapdrumen-
ToM dunpTpauny bonee 3 M/cyT (pHc. 25, a, 6). TIpu wupyHe OTChINAeMON
yacTh Gosee 3 M Ha HACHITIAX BBICOTOH CBBILIE 2 M JOMYCKAETCA PHMEHATS
MeCTHBI IpyHT (pHc. 25, 6). Ha BpICOXMX HAChINAX (2< Hy < 6 m) bannacr-
Hple LUTeii(bl CPE3aoT M B CBA3HBIX IPYHTAX OYHMILEHHOTO OTKOCA HACBIIH
yCTPauBaloT YCTYIIbI BBICOTOH 0,51 M.

[Ipu nombemMKe NyTH Ha Gamnact (puc. 26) HaCBINK YLIHPAOT 1O YPOBHA
CylIecTBYIOWMX O0OYMH, & B BbleMKax MyTb MOAHMMAIOT fe3 ylHpeHud
OCHOBHOH TJIOLAIKY 3eMJITHOIO MOJIOTHA. B nocneaHeM ciydae nponoib-
HbIH OTBOJL BOJbI OCYIUECTBILIOT HPEHAKAMHU MEIKOrO 32JI0KEHN, & TakKE
NOTKaMH, yCTPauBAEMBIMH 110 THY CTApbIX KIOBETOB WJIH XKE CO CMELICHICM
B CTOPOHY OTKOCA. :

4.9.4. TIpoTsKeHHOCTh L BBIPE3KM M 3aMEHBI IMYUHHUCTOIO IpyHTa
TIpH yCTPOHCTBE BPE3HOH MM KOMOHHHPOBAHHOH MOAYLIKK NPHHUMAIOT
PAaBHOH UIMHE OTHENBHOM INYHHMHBI, MYYHHHOIO WM NpOCATOYHOIO
yuacTka. Ha TMepekoCHBIX Ny4yHHax 3a L npuHMMaloT paccTosHue OT
Hayana IMyYHHbl 110 OJHOH pENbCOBOH HMTH IO YHAJICHHOTO KOHLA
MyyuHsl 1O Apyrod. HauMeHbUIYIO BeIMUHHY L npeHHMalT B COOT-
BeTCTBUM ¢ TpebosaHmaMu m. 4.4.4.

IIpy MUKBUOALMH TTYYUHHBIX BIIAJMH B MECTaX MEPECCUCHUA 3eMIITHOTO
110710THa TPY6OIpOBOAAMH NPOTAKEHHOCTD MOLYHIKH fe3 ydyeTa CONpsiKe-
HUii CIle[yeT Ha3HA4aTh He MEHEE YKA3aHHOH B Tadi. 6.

4.9.5. I NIaBHOTO M3MEHEHHS FEOMETPUYECKOrO NOTOKEHHA penbeo-
BIX HUTeHl B MpOLECCE MPOMEP3AHHA-OTTAMBAHHA H COMPOBOKIAIOUICIO
ero MOPO3HOTO NYYEeHUS-OCAIKH IPYHTA 1O KpasM BbIPE3KH CIeayeT npei-
yCMaTpUBaTh NPOMIOJIbHbBIE COTIPIKEHHA.

B ciyyae 3aleraHys Ha NPWIEralomux yacTKax MmydnHHCTbIX IPYHTOB
NpPOJOJbHBIC COMPAKEHHS yCTPauBaioT JMHEHHO yMeHbluas rnyOuHY Bbl-
pesxu (puc. 27, a). [y conpaxeHus I onpeaensoT Ha OCHOBE YCTAHOB-
JMEHHOM NPH HHKEHEPHO-TEOIOTHYECKOM OOCIENOBAHNN BEIHIHHDI MOpO3-
HOrO MyYeHUs B 3THX MECTax (PaBHOMEPHOE nydeHue) ¥ perJaMeHTHPOBAH-
HOro M. 4.4.7 ONYCTUMOT0 YKIIOHE PENbCOBBIX HUTEH Inon:
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Puc. 22. Cxembl yCTpOHCTBA APEHHPYIOLLErO €104 C 3aMeHOM MPyHTA B OCHOBAHMH HACBIIH!
@ — Ha HEMpPOCANIOYHOM OCHOBRHHH; 6 — Ha MPOCAZOYHOM OCHOBAHMH, | — JAPEHHDYIOLLAR 3aChINKa, 2 —
npeHaxHas TpyBa

Puc. 24. CxeMpl yCTpoiicTBa KOMGUHHPOBAHHOI NOAYWKH B BbIEMKE OAHONYTHOIO YYACTKA
(a) nox onun (6) 1 nop (Ba nyTH (8) HA ABYXIYTHOM YyHacTKe:
1 — 110TOK; 2 — ApCHAX MEJIKOro 3aNOKeHUA; J — yrayBaeHusiii KioseT

Puc. 23. Cxembl ycrpoitcrsa KOMOMHMPOBAHHOMH MOAYLIKH HA HACKINK OAHONMYTHOIO yHacTKa

(@), nox oauK (6) ¥ nox mBa nyTH (6) Ha IBYXNYTHOM Y4aCTKe!
/. 2 — LOCBINKHM HACLINY COOTBETCTBECHHO H3 MECTHOI'O H Apeany}omero IrpyHTa

Pic. 25. Cxembl ylunpenus Hackimel NpH ycTPOHCTBE KOMBHHHPOBAHHBIX MOLYLICK € NPH-
50 MEHEHHEM JPEHUPYIOWErO (a, 6) ¥ MECTHOTO (8) IPYHTOB
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Puc. 26. TTonepeynstit npo@unb NyTH 110C/E NOABEMKH €ro Ha 6am;a<):;. ot
a. 6 ~— COOTBETCTBEHHO HA HACHINKM H B BHICMKE OJHOMYTHOIO y4acTKa, 6 — B B‘bICMKFjII Y ng:OK
. yHacTka, | — NMOCHINKA MECTHOTO IPYHTA, 2 — IpeHax MEJIKOro 3all0XEHHA,
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Puc. 27. TTpoaonsHblit npoduib BpEIHOH nozxymxu‘c conpmkeum:xcn‘éwammw
a -— MpH OTCYTCTBAN GalTacTHRIX yrny6nenuﬁ Ha OCHOBHOH MJIOUIAAKE, 6 ~— Ha y"laC;}:oﬁ onioethin
}T!IYGHCHHHMH'. ]~ HaHBBICLIHH B NONEPEUHOM CceyeHuit YpOBEHDb ﬂOBerﬁiOC’T“ OCHO. N
2 — yposexs aHa Gamactusix yryGaesni
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Pp= Pron (4.23)

[c = N
Inon

rae Pp — pacueTHas BENHYMHA PABHOMEPHOTO MyYEHHR HA YUACTKE COMPAKEHNS (cM. n. 4.4.7).

IIpH 1oHOM BEIBEAEHHMH 30HBI IPOMED3AHUS M3 NYYHHHCTHIX TPYHTOB
B dopmyne (4.23) npuHUMAOT Pren = 0.

IIpn nammymy GaJUTacTHBIX YIIyOIeHHH Ha OCHOBHOM MUIOLIAZKE B
KOHLIE YCTPOSHHOTO B COOTBETCTBHH C HM3NOKEHHBIMH TpeOOBAHUAMH CO-
TNPSDKEHUS BBIMOIHAIOT JAOTIOJIHHTEBHOE IPOIONBLHOE CONPSIXEHHE Ic'C YK-
JonoM 0,02.

Hnuna conpsxeHus /' onpenentercs pasHOCTbIO HAHBLICIIErO YPOBHS
NOBEPXHOCTH OCHOBHOM IUIOILANKH (KaK IIPABWIIO, HA 0BOYMHE WU 110 OCH
TNyTH) K yPOBHA IHA Yriy6ienus (puc. 27, 6). MuHMManbsHas IIHHA conpsi-

KEHUA OOIDKHA COCTABIAThL 10 M.
IIpu pacrnionoxkenuu y Kpast BbIPE3KH HEMYYHHHCTOrO (CKAILHOTO, npe-

HHUDYIOLIErO) IPYHTA B CIly4ae YaCTHYHOI'O BBIBEAEHMA MyYHHHCTBIX IPYH-
TOB M3 30HBI IIDOMEP3AHMA CONPAKEHHS BBINONHAIOT ITyTEM JIMHEHHOro
YBEIMYEHUS TIyOMHbL BBIDEIKH 1O PACYETHOH TPAHHUBI NPOMEP3aHHs
(puc. 28). YacTuuHyro 3aMeHy IyYMHHUCTBIX I'PYHTOB HA3HAYAIOT B TOM

Clly4ae, €ClTH OHM 3aNeraioT Ha UIMHe He MeHee L+2/¢. 3navenus L npu-

HUMAIOT B COOTBETCTBHH ¢ TpeGOBaHMAMY 1. 4.4.5.
IIpu HecOBMOAEHNH ITOTO YCIOBHS TYYMHUCTBIE FPYHTHI 3AMEHSIOT Ha

NOJHYI0 MNTyGHHY NPOMEP3aHHUS.

4 /3 Paon

-
S
5
3

Puc. 28. Cxema ycTpo#AcTBa NPOAONLHOIO CONPSKEHUA € YACTHUHBIM BbIBEACHHEM My4YHHHC-
THIX TPYHTOB M3 30HDI IPOMEP3AHUA-OTTAHBAHHA HA KOHLEBBIX YYACTKAX, CIOKEHHBIX CKAslb-

HBIMU (\PEHHPYIOUIMMHU) IPYHTAMH:
{ — ny4HHHCTBI TPYKT; 2, 3 — NONOKEHHE MYTH COOTBETCTBEHHO NIETOM H 3UMOR: 4 — CKATbHBL TPyHT
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Puc. 29. pononsHblit Npo¢uibs Bpe3HOH MOAYLIKK HA yHACTKE NPUMbIKAHHA HAChIMN

AYSUHHCTBIX TPYHTOB K CKallbHOM BblEMKE!
| — TAWHHCTBIH TPYHT; 2 — CKATbHbIC NOPOMbI
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Puc. 30. TTpononbhbtii Npoduab BPe3HOH NOAYWIKH NPH JMKBHAALKH Mocrooit?uz( iyq
@ — y yCTOS ¢ OBPATHBIMM CTCHAMM; 6 — ¥ ofcbinuoro yeros; / — obpaTHas CTeHa yCTOR;
nonepeyHslii ApeHax

I8 TUKBMAALHH [Ty YHHHOTO NEpenaa Ha Y4acTKe NpUMbIKaHUA HaCbl-
M M3 NY4YMHUCTBIX TPYHTOB K CKaJIbHOM BBIEMKE, & TAKXe K YCTOIO MOCT2
IPYHT 3aMEHSAIOT HA IONHYIO rIyOHHY NMPOMEpP3aHUst Ha NMPOTAKEHMH He
MeHee Ly = 5 M OT MecTa 3ajleFaHusl CKaJIbHbIX ITOPOJ HIIM yCTOA M 33TCM

NMHEHHO YMEHBIIAKT ITyGHHY BIpeskH (puc. 29, 30). ’
4.9.6. JIMHA HakJaIHbIX TOAYLIEK WIM MOABEMKH IyTH Ha annacr

[osKHa OBITh He MeHee JJINHBI TIYYHHHOI'O y4acTKa, M, TAKXe KaxK JUIMHA

OTBONOB OT HUX, NNPHHMMAETCI B COOTBETCTBHH C Tp66OBaHPIHMI/I Ha Nnpo-
- c-

EKTHPOBAHUE 3JIEMEHTOB TPOAOJIBHOTO HpO(bYUIH CTpom“eano TEXHHYE

! xonen 1520 mMm".
xux Hopm "2KenesHble JOpPOTH _
4.9.7. TIpu nepecedeHKH 3eMIISTHOTO T0JI0OTHA TpyGOMpPOBOAAMHU pas3iny

HOTO HA3HAYEHMS B LEIIX NPELYNpPEexAeHHs HePaBHOMEPHOTO IMyHCHUA
cAenyeT NpeaycMaTpUBaTh BbINOJIHEHHE TpeGoBaHHUil, H3NOXEHHBIX B TIPH-
NOXKEHNH 2.
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5. NPOEKTUPOBAHUE OPEHAXEW B YCNOBUSAX
BEYHOM MEP3JIOThI

5.1. JlpeHaxu B yCIIOBUAX BEYHOH MEP3IOThI POEKTHPYIOT B KOMILIEK-
Ce C MPOTHBOIE(GOPMALMOHHBIMU KOHCTPYKLMAMHU IS OOCCIieyeH s Bbl-
IIycka BOZbI OT HHUX. B xauecTBe CaMOCTOATEIBHOTO MEPONPHATHS ApeHa-
M MPUMEHAIOT U1 JMKBHIALMM HAJIEAHBIX My4YHH, BOSHUKAIOIIMX B Ape-
HHUDYIOINX TPYHTaX B PE3YJILbTATE NPHTOKA PYHTOBBIX BOZ.

5.2. TopusoHTasbHbIil TPYGYaThIl ApeHaX COCTOMT M3 ocylaroue
JIMHHM — [peHb! (MJIH CUCTEeMBl IPeH) H OTBOMHOMN JIHHUH, 3aKAHYHBAIO-
ekcs Bbinyckom. JIpeHo# cmyxaT nepdopHpoBaHHbIE TpyOONpoBOIs! ¢
$umbTpoM M TpyGOdUILTPLL. [ OTBOAHOM MMHKK HCIOTB3YIOT Tpybo-
NPOBO/BL, ONyCKAKOWKE PabOTY B HAIOPHOM PEeXUME B NIEPHOL BHYTPEH-
HETO OJiefieHeHus TPyObl Ha BbIMycKe. J{peHaXKHblil BBITYCK MOXET GbITh
OTKPBITOTO (KaHaBbI) UITH 3aKPBITOrO (IIOTJIOWALIMIT KOTOAeL, TpaHLIes)
TUna.

JpeHax coopyKarT ¢ OXHOM WM OBeHX CTOPOH NyTH IOI KIOBETOM,
32 KIOBETOM MM nof o00YMHOH. JIpeHakHBIH BBINYCK pa3sMellaloT Ha
YHacTKe OTpHUATENbHOI'O IEpeioMa MEeCTHOCTH B yHoGHoM g cbpoca
Bonb! MecTe. Tpacca OTBOAHON JIMHMM, COENMHAIONIEH IPEHY C BBITYCKOM,
AOJDKHA UMETh MHHHUMAJIBHYIO JUIMHY H MaKCHMaJbHO JOMYCTHMbIH Npo-
JIOJIBHBIN YKIIOH.

5.3. Tun npeHaxa 10 CTENeHH BCKPBITHS BOLOHOCHOTO rOpPH30HTA OIl-
penesaercs riyduHol Bonoynopa. Ilpu HermyGoxom (1o 4 M) ero 3anera-
HHU YCTpAMBAIOT IPEHAX COBEPLUIEHHOTO THIA, Bpe3aeMblil B BOJOYIOP Ha
0,3—0,5 M. Bogoynopom CllyxaT IIIOTHBIE TIMHKCTBIE MM CKATbHbIE I'pyH-
Tol. BonoynopoM Tax:ke MoxeT GbITh KOHTAKT CIOEB IPYHTA, Koapduuu-
CHT (QUIbTPAUMH KOTOPHIX oTiuyaercs B 200 pas u Goiee.

['ny6una npenaxell HECOBEPIIEHHOTO THNA ONPENEIAETCA MX HA3HAYE-
HUEM M WHXEHEPHO-TCOJOTHYECKHMH YCIOBHAMH Y4aCTKa.

Ilpu ycTpoiicTe npeHaxel, BBbIMOMHAIOWMX POJIb CAMOCTOATENLHOIO
NPOTHBOAE(GOPMALIMOHHOTO MEPONIPUATHS, IIYOHHY IPEHAXA IPHHUMAIOT
paBHOH IiyOMHE NpOMEp3aHHs IPYHTA C Y4eTOM NpPUBABIEHHS BBICOTHI
CTOSHHA BOAbI B JpeHaxHO# Tpauwee. Ilpu atom rnybuna mpeHaxa He
JOJDKHA npeBblliaTe 3,54 M.

I'my6una mpenaxeit, ycTpauBaeMblX Aid OTBOAA BOXbI OT IPOTHBOZE-
(hOPMALMOHHBIX KOHCTPYKLMH, ONpENENseTcs NapaMeTpaMH 3THX KOH-
CTPYKUHH,
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5.4. TIpH MPOEKTHPOBAHUH IPEHAKEH BBIMOTHIIOT TEIUIOBble PACHETh
OTBOIHOMN JIMHHM, COOTBETCTBYIOLIME IBYM KPHTHHIECKHM NIEPHOJAM: 3HM-
Hemy, Korja TpebyeTcs 3allnTa Bplycka oT NpexXIeBPEMEHHOTO TIEPEMEp-
3aHMS, ¥ JIETHE-OCEHHEMY, KOITla HEOOXOIMHMO o6ecreynTh POYHOCTL OC-
HoBaHMs TpyOONpoBOa Ha y4acTKax BEYHOM MEp3J0ThL

KOHCTPYKUMS BBITYCKa, 1apaMeTpb! Tpy6ONpoOBOAa OTBOAHOM IMHMH U
Mepbl KCIUIYaTalMOHHOIO COMEPKaHUA IpeHaxa, 0B0CHOBAHHBIE TEIIO-
BbIMM PACUCTAMH NEPBOTO KPUTHYECKOTO NEPHOIA, HODKHBI ofecneunBaTh
KDPYITIOTOAMYHOE QYHKLUHOHMPOBAHNE BhIIYCKA (B ciy4ae HEOTPAHMYEH-
HBIX 3a12COB MOM3EMHBIX BOJ) MM IO NiepeMep3aHue M0CjIe ONOPOKHEHHA
TpyGonposoaa APeHbl H OCHOBHOTO NPOTHKCHHA oTBOIHON nHEMK (NpH
HeZOCTATOUHDIX 3alacax IPYHTOBbIX BOM). IIpn MpOEKTHPOBAHHH 3AKPEI-
TOrO BBIMYCKA THIIA [OIJIOIIAIOLIEeH TPAHILEH IIPOU3BOIAT rMApaBIHYeCcKHe
pACUETHl e Pa3MepOB MO MCXOAHBIM AAHHBIM 3UMHEIO KDHTHYECKOT'O T1e-
pHoaa.

KOHCTPYKLIMH M NapaMeTpbl OTBOIHOH JMHUH, 060CcHOBAHHBIE TEIIO-
BLIMH pACYETAMH BTOPOrO KPUTHYECKOTO MEPHONA, JOJDKHDI npefoTBpa-
TUTb HEJONYCTHMblE OCAIKM BEYHOMEP3JIOrO OCHOBAHMA TpyGonposona,

B KauecTBE PACUETHBIX CPOKOB NEPBOrO KPHTHHECKOrO NEpHOAd crneny-
eT NMpPMHMMATH! Ul ApeHaxeHd KpyrIorofuHiHOro nefcTBHA  TEpPHON ¢
KOHLlAa SHBApA [0 CePelyHbl MapTa; A1 peHaell NepHOAUYECKOro AeH-
CTBHS — [1ePHOJ, KOTA PACXOM APEHaXa YMEHLIIACTCA 10 0,1 MaxcuMalb-
HOTo (JIeTHEro) 3HaueHus, InBO CPOK NMPOMEp3aHuA IPYHTa Ha rinyOuny,
cocrapaouyio 0,9 riy6uHbl 3a/I0XEHUsT APEHBL

PacyeTHbIM CPOKOM BTOPOT'O KPHTHYECKOrO Mepuoaa ABACTCA Hayaso
oxTabpA.

5.5. T1pu yCTpOHCTBE JpeHbl HCMONB3YIOT Tpy6odumsTpsl no TY 33-5-80
Wi nepdopuposantbie TPYObl ¢ QUIBTPAMHU. J;1 OTBOIHON IMHHH De-
KOMEHIYIOTCA acBOLEeMEHTHbIE BOMOMPOBOAHBIC HAMOPHBIC TpyObI 110
'OCT 539-—80, couneHeHHble C PE3MHOBbIM YIIIOTHCHUEM 1MB0 3nacTHY-
HBIMM TUIACTMACCOBBIME My(TaMu TpyBoduisTpoB. IIpu npoxiake OTBOA-
HOlt TMHMM B 30HE AeACTBUS MOIABHKHOM HArPy3KH CIEIyeT UCIOIb30BaTE
cTansHbie TpyObL.

CMOTpOBbIE KOJIOALUD], yCTPauBAEMbIe HEPE3 50-—70 M 110 JIHHE IpeHa-
’a, JOJOKHBL BbITh COOPHBIMK KeJe300eTOHHBIMHU C BBEACHNEM B KX KOH-
CTPYKLMIO [TPOTHBOIYYHHHBIX KOHCHCTEHTHBIX 06Ma30K, HapyXHOH Ten-
OM30TALMM M BHYTPEHHErO OTEIUIEHHA MOCPEACTBOM IBYX-TPEX OTCEKOB,
pa3ziereHHbIX ACPEBAHHBIMH KPBILUKAMH. Broasl TpybonpoBonOB B KOJIO-
11611 BBITIOMHAIOT € 3a30PaMH, 3allONHEHHbIMU 37IACTHIHBIM YITIOTHEHHEM.
56

Tpy6onpoBOL OTKPLITOrO JPEHaXHOrO BbITYCKA 06BaIOBBIBAIOT MECT-
HBIM TPYHTOM. YTEILIOWHKH Ban Tpybonposoa NpOEeKTHPYIOT MO OKPYXK-~
HOCTH, IPOBEJIEHHOMN M3 LeHTpa TPyOONpOBOMA PALNYCOM, [PEeBLILIAIOLIHM
pacyeTHyI0 IyOuHy NpoMep3aHus IPyHTA. Konuesas yacTb Baja ofop-
MIIseTCS B BHIE LEPEBAHHON MIH WnaxoBeTOHHOH MOAMOPHOH CTEHKH.
C6poc BOABI IPOU3BOMAAT B OTKPBITYIO BOTOOTBOAHYIO KaHABY ryOuHOH
e menee 1,5 M. IIpu 3TOM paccTosiHMe OT HH3a TpyOb! O [HA KaHABbL
nomkHo npesbiwath 0,5 M. [Ipu 000CHOBAHUM TEMJIOBBIMH pacyeTaMu B
KOHCTPYKLIMIO BBIYCKHOI'O OrOJIOBKA MOTYT BBOAMTLCH: MOBEPXHOCTHAS
TErUTOM30JSILIMS BANA W MOANOPHOR CTEHKHM, 3aCTCHHAA TEMIOU3OALKUA H
o6cpinka TpyBONpOBOAa TEMIOU30IMPYIOIUM MATEPHATIOM.

3axpbIThlil JPEHAXKHBIH BBIMYCK IPECTaBIsieT COOOH Tpanileio, 3anoz-
HEHHYIO KaMEHHBIM (QHIBTPOM, YKDBITYIO TEIIOBOH m3onsauueit 1 obsano-
BAHHYIO MECTHbIM IPyHTOM. [Ipodunb TpaHuIeH NPUHUMAIOT B BUAC Tpd-
neuun. B KauecTBe 3aMONHHUTENA HCIIOIB3YIOT KaMEHb, IMaMeTp KOTOPOTO
B LeHTpE TPaHLIEH TO/DKeH cocTapyats 10—15 e, a x nepudepuH yMeHb-
WAaThCs O Pa3MEpOB METKOro wWebHs.

6. OPFTAHU3ALIMA U OCHOBHbLIE MPABUIA
BbINONHEHWUA PABOT

6.1. PaBoTta BrinonuaeTcd no pabounM TEXHOJIOrMYECKMM TIPOUECCaM,
pa3paGOTaHHBIM HA OCHOBAHMM THIIOBBIX TEXHONOTHYECKHMX MPOLCCCOB,
yreepxnerHbix MIIC.

6.2. Pa6ouuil TeXHOJOTHYECKHH ITPOLECC ABJIAETCA YACThIO TEXHHHECKO-
O MPOEKTa HA PEMOHTHPYEMBbIH OOBEKT.

Komrteke paboT 110 YCTPAHEHMIO NMyYWH M NPOCANOK NyTH HOJDKEH
SBISTHCS COCTABHOM yacTbio paboyero W THUNOBOrO TEXHOJIOTHHECKOI'O
npouecca.

B TeXHOJOTMYECKMX NPOLECCaX IOJDKHbI ObITh yuTeHbl OCODEHHOCTH
BBITIOTHEHUS PaboT N0 YCTPAHEHUIO MyHYHH M MPOCALOK IyTH.

6.3. s paBoTh! UCIIONb3YIOT MAIUHHBL U1 ryBOKOH OYMCTKH e,
NyTEYKIaI04Hble KPAHBI, CIPYTH, 37eKTpo6asIIacTepsl, XONNep-1032T0Pbl,
ZyMIKapsl, 6yibo3epsl, rpefidepsl, aBTOrPefepbl, SKCKABATOPL, KIOBE:
TOOYMCTHTENbHbIE MALUKHBL U IID.

PaBoThI [0 COOPYXKEHHIO NPOTHBOAEGOPMALIHOHHDIX KOHCTPYKLHMH pas-
TeTIAIOT HA NOArOTOBMTENBHbIE, OCHOBHBIE M 3aKIIIOUHTE/ILHEIC.

B [OArOTOBUTEIbHBIH TEPHOX MPOM3BONAT pasOMBKY W 3aKpervIcHHe
Ha MeCcTe TPaHHLl COOpYXaeMOH NPOTHUBOAEPOPMALIMOHHON KOHCTPYK-
UMM, B TOM YMCJIC CONpPSXEHHH M OTBOJOB OT Hee. Ilpu ycTpoiicTse
MOKDBITHH M3 MEHOMIACTa, MHAPOM3OILILIMOHHOMN TUIEHKH WM HETKAHOT O
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vmaTepuaja Ha3HayaloT MecTa I WX packiazxkd. HapeszaroT nosnocs
HETKAHOTO MaTepHasla HYXKHOH IIuHbI, pazMelnas Ux no ¢poxTty paboT.
ITuTel neHonnacra HeoBXOAUMMBIX PA3MEPOB PACKPAUBAIOT, MOHTHPYIOT

B YKDYINHCHHBIC 6HO}(H, MAPKHPYIOT U DPACKIaObIBAIOT B OﬂpeHCHCHHOﬁ
MOCIENOBATEIIBHOCTH.

ITepen HAYATIOM OCHOBHBIX PaBOT CO CHATHEM PENbCOLINANILHON peleT-
KM C NOMOILBIO YCTaHOBJICHHBIX Ha BeCh NepHof "OKHa" HUBENHPOB CHH-
MArT CyLIECTBYIOLME OTMETKHM BEPXa LUMAJ M0 OCH NYTH B 3aKPEIJIEHHbIX
uyepes 10 M cederMsX ¢ TeM, yTOObI KOHTPONMPOBATH IJIyOHHY BbIPE3KH
FPYHTA 0O NPOEKTHbIX OTMETOX. [1pUBA3KY OcH pa3bupaeMoro NyTH B 3THX
3aKPEIUIEHHBIX CEYEHUAX IPOM3BOAAT KO BTOPOMY ITYTH WIIM K BPEMEHHBIM,
3a0UThIM B CTOPOHE OT IIYTH KOJIBILIKAM.

6.4. OcHoBHble paboThI 110 YCTPOHCTBY NPOTHBOAEHOPMALIHOHHBIX KOH-
CTPYKLMH BBIMOJHSIOT B KOMIUIEKCE € YCHJIEHHBIM KANWTAJIbHBIM DEMOH-
TOM BEDPXHEIO CTPOEHUS NYTH WM CaMOCTOATEIBHO.

6.5. Ilpu ucrionp30BaHuy MAlUUH LI riiyGoxol ouyucTku webHs 1o-
KPBITHA M3 NEHOMIACTa HIIM HETKAHOTO MaTepuasa YKIaIblBaloT B NMpoliec-
ce O4MCTKH webHA.

YKIagKa MOKPHITHH W3 MOJMMEPHBIX MATEPHANIOB SBIACTCI HACTHIO
TEXHOJIOIHYECKHX MPOLECCOB YCHIIEHHOTO KanHTalbHOro, KaluTaabHoro 1
CpeaHero peMOHTOB NyTH ¢ rybokoit ouncTKOR MM cpe3koil basutacra, a
TaxXe yCHJIEHHOTO CpefHero peMoHTa OamnacTHOH npusmsel. Inyboxyio
OYMCTKY WebHA NMpOoH3BOAAT ECOHEOUMCTHTENbHBIMY MAalIMHAMM THMA
PM-80, PM-76, LLIOM-6, CYY-800, CY-600 ¢ YM uau LL{OM-6P.

uB npolecce OYUCTKH OasuiacTa oT 3acopuTesieil ero Bolpe3aloT BhIrped-
HOH Ueneplo Ha mIyOuHy 50 cM nop winalod NpH yKJIadke MEeHOIUIacTa U
40 cm npH yKjIaaxe HeTKAHOr0 MaTepHana M NOAaloT Ha OYMCTHOH OpraH.
Cpesky ycrpanusarwT ¢ ykioHom 0,04 B cropony obouunsl, Ha ynoxeHHble
MaTepHambl MOCTYIAET OYHILEHHbIH 1ebeHounblit 6aacT. 3aCOPUTENH 1O
TPAHCIOPTEPY NOJAIOTCE B COCTAB, COCTOALIMM M3 JECATH YHUBEPCAJIbHLIX
NOJYBAaroHOB ¢ TPAHCNOpPTEpaMH M OJHHMM KOHLIEBBIM BATOHOM C IIOBOPOT-
HBIM TPAHCMOPTEPOM [UIA ITOCAEAYIOWEH BBITPY3KH 3acopHTenefl U3 noiy-
BAIOHOB HA CTOPOHY.

Beinpasxy nyTu npoussonat mawuuoi BIIP-02, crabunuszaipo nytu
crabunuszaropom JCIT 1 onpasxy 6a/uacTHOH NpPHU3MBbI  OBICTPOXOIHBIM
TUTRHUDOBILKKOM.

Orpenounsie pa60T1>1 BBITTOJHAKT [10 THIOBBIM TEXHOJIOIHYCCKHUM
cXeMaM.

58

[Tpy BbIMONHEHMH PabOT MALLHHOH CYVY-800 nocne yKNAIKY HETKAHO-
ro MaTepHaia MOXHO YCTPauBaTh 3ALIMTHBbIH CIIOH (6aJUTaCTHYIO MOAYIL-
Ky) 3 necxa TomunHoi 1o 20 cM. CpepXy pasMellaior OUMIIEHHDBIH Ma-
HIMHOH 1webeHs.

6.6. Tlpu BuIMONHEHMH PaboT CO CHATHEM penbCOLINANbHON PeleTkH
[UIs YKJTaJKM TIOKPBITHS CPE3aloT CIOH CTapbX HaUTACTHBIX MATepHANoB
710 TIPOEKTHBIX OTMETOK M MIAHMPYXOT OCHOBAHHUE. Ha nByxmyTHBIX y4acT-
Kax IpY BO3MOXHOCTH 3aHATHS BTOPOTO IMYTH CPE3KY MPOBOAAT C IOMO-
LIBJO CTPYra-CHerOOYHCTUTENA 33 HECKOJIBKO NPOXOI0B. Ortson B pa3paba-
THIBAEMBIN KOTIOBAH € OJHOM CTOPOHB! YCTPaWBAIOT HEMOCPEHCTBEHHO
KPBUIOM CTpyra, a ¢ Apyro# (B KOHLE y4acTka 3ae3na) — OyNbIO3EPOM.
TocneasyuM Taxxe TUIaHHpPYoT o0oymHy. JI7S BO3MOMKHOCTH CTBIKOBKH
PeLIETKH TIPH YKJIAZKe M TPOrycka pabouMXx MOe3noB OTBOAB! HOMKHEI
WMETh IONONMHUTENbHBIH yrioH He Homee 20 Yo ¢ TIABHBIMM COTIPIKCHMA-
My, Ha OZHOMYTHBIX YYACTKaX M MPH HEBO3MOXKHOCTH 3aHATHA CMEKHOTO
YT Ha ABYXIYTHBIX TPYHT CPE3aroT OyNbIO3EPAMM HIM IPYTHMH BbICO-
KOMPOM3BOANTENbHBIME MalUHHAMH. KOIHYeCTBO MAlIHH H BpeMs HX pa-
6OTBL BHIGUPAIOT B COOTBETCTBUHU € 00BEMOM paBoT 1o BbIPE3KE W IIAHH-
poBke 6aniacTa U NPOH3BOAMTENBHOCTEIO MALLHH.

PenbCOINATbHYIO PELIETKY YKIANbIBal0T HEMOCPEACTBEHHO Ha HacTe-
JIeHHBIe TUIATHI (6JI0KHM) IMEHOIUIACcTa, TMAPOH3OILUMOHHYIO IUICHKY MM
HeTKaHblil MaTepuas, He HOMNYyCKas NMepeBOpauMBaHUs Ha HHX NIEPBBIX 3BC-
HbeB MAKETOB MyTeYKJIag04HOoro noesga. [1yTh NOXHUMAIOT Ha BbIIPYXKEH-
Wbl BaLTACT 33 HECKOBLKO NpHeMoB 6e3 UCIOJIb30BaHNHA CTPYHOX C TIOMO-
b0 dnexTpobanacrepa WK APYTHX MALIMH. [TonOuBKa NyTH BLIIPABOY-
HO-TIOAOUBOYHBIMH MAlUMHAMH JOMYCKAeTCsA Iocje TOro, Kax MEXIYy
NONOIBOM UINaN M [OKPbITHEM ByZeT PAacronaraThes cnoi Gannacra Toi-
muHoM He Menee 20 oM. IIpu MeHbied TONLMHE 3TOTO CIOS NPUMEHATE
yKa3dHHbIE MAlUMHBI HETB3s, TaK KaK MX paoune opranbl OyIyT ITOBPEX-
JATh TTOKPBITHE.

TIpu cOOpYXEHHH BPE3HBIX, KOMOHHMPOBAHHBIX MOAYLIEK MM ILIAHH-
pOBKE OCHOBHOM IMIIOLIAAKH PENbCONAILHYIO PEUIETKY pasbupatoT anbo
CABUraloT (B Ciyuae yCTpOicTBa Ha Bpems paboT 006x0Ma) H NPOU3BOIAT
BBIPE3KY IPYHTa, 3aTeM YaCTHYHO 3aMoJHAIOT KOTIOBAH JPEHHPYIOLINM
IPYHTOM WM HEMy4YHHUCTBIM MATEPHANIOM ¢ Pa3spaBHMBAHHEM H YIJIOTHE-
HyeM ero. [TyTeBylo pelleTKy yKIalpiBaloT WIH NMEPEABUraloT Ha MECTO.
[locne yKnaakH NyTH NPOM3BOLAT JOTONHUTENbHYIO BRIIPY3KY MaTepuaia
U BBIMOJHAIOT MOLBEMKY MyTH [0 CO3MAHMA MPOEKTHOH TOJLIMHbI NPOTH-
BOMYYMHHOM moxywky. TToce Kakmoi MOXbEMKM MyTh BBIIPABILIOT co
CTLIOLIHO TONGMBKON luray. 3aTeM BLIIPYXKarOT Oaj1acT, MOAHHMAIoT
NyTb M BBIMPABJLIOT €r0 B IIaHe 1 npoduie.
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6.7. Hpuv 3aKTIOMUTENbHBIX PaboTax IUIaHUPYIOT 0GOYMHBI, YOUPAIOT
BBIDE3AHHBIA I'PYHT M YCTPAWBAIOT BOLOOTBOMIBL.

6.8. PaboTy mo ycTpoiicTBY NpoaoMbHBIX ApeHaxei g oTBOIA BOZbI
OT NPOTHBOAEHOPMALIMOHHBIX KOHCTPYKUHIH NPOM3BOIAT B COOTBETCTBUM
¢ TexHOTOrHYeCKUMH YKA3aHMAMH 110 YCTPOHACTBY [peHaxeil MeXaHU3upo-
BaHHBIM CIIOCOGOM.

) A1 HApe3KH KIOBETOB, NIIAHUPOBKH OTKOCOB M YGODKH HAKOITEHHbIX
OAJITIACTHBIX MATEPHATIOB MCIIOMb3YIOT KIOBETOOMMCTUTENbHYIO MALIHHY
C311-600.

6.9. Ha TexHomoruueckue npouecchl ycTpoicTaa npotusonedopmauu-
OHHBIX KOHCTPYKUMH COCTABJIAIOT CJIEAYIOUIYI0 HOKYMEHTALMIO: COCTAB
Opuraz; BeNOMOCTb NOTPeGHBIX HHCTPYMEHTA M MALUMH, BEIOMOCTD 3aTpart
TPYIld M HMCIa 33HATBIX pabouMX; 3aTpaT BPEMEHU pabOoThl MAUIMH NpH
BBINOJIHEHHM OTAEIILHBIX ONEpaLH; cxeMbl paboymnx M0E3JI0B ¢ YKa3aHueMm
X IUTMHBL rpadmKy MPOM3BOACTBA paboT B "okHO"; onucanue npotiecca;
pacnpenenense scex padoT Mo OHAM C YKa3aHHeM HCIOTHUTeNel, ‘

s T

TTPHITOKEHHE 1

NMPOTPAMMA MNPOBEQEHKA HUBETUPOBAHUA NYTHU
HA YYHACTKAX C NYYUHAMU U NPOCALKAMHU

B uesax rojiyyeHus JOCTOBEPHBIX JAHHBIX, XaPaKTEPH3IYIOLIMX My4YeHHe N0 MeCTOpacro-
TIOWEHHIO ¥ BENHYMHE, HEOBXOMMMO NPOBECTH ABYXPajoBoe HuBenHpoBaHue nyTH, CocTase-
HHE NPOEKTA MO YCHIIEHHIO XKENeIHOAOPOKHOIO NYTH HA y4acTKax ¢ NyuynHamu 6e3 RaHHbiX
IBYXPa3oBOr0O HHBEJIHPOBAHHA He NOMYCKAETCS,

INepen nposeneHHeM NEPBOrO HUBEJIMPOBAHHA B M1EPHOI MAKCHMAIbHOIO NPOMEP3AHHA
IPYHTOB 3¢MJITHOTO NOJOTHA BBIMOJHAIOT clemytoume paboTsn

OCMATPHBAIOT MMOUIEKALIMI YCHACHHIO YHACTOK NMYTH H YTOUHSIOT ero rpaHuubl;

3aKPENJIAIOT Ha MECTe HAYANo M KOHel yyacTka Hab/mogeHuit, B COCTAaB €ro BKIIOUAIOT
y4acToK ¢ AehOpMAUMAMH M NDHIEralolife YYaCTKH NPOTAKEHHOCTBIO He meHee 50 M ¢
KaXI0H CTOPOHBI;

BbIOMpPAIOT WM ycTaHaBaMBaroT BOMM3M yuacTka HaOmoneHuit penep, BbICOTHOE M
[JIAHOBOE MOJOXeHHe KOTOPOrO He M3MEHAETCA B MPOLECCE NPOMEP3AHMA-OTTAHBAHUSA.
B KauecTBe periepa MOryT ObITb MCMONL3OBaHbl YCTOM MOCTa, OrOJIOBKHM TpyObi, GyHnamenT
AHKEPHBIX OMOp KOHTAKTHOH CeTH, LOKOAb 3HaHMA ¢ OYHIAMEHTAMH, 3aNOKCHHBIMM
HHXe I'DAHHLLI MPOMEP3AHMA-OTTAHBAHMA, OrOJIOBOK CBAH, CMOTPOBBIE KOJIOAUBI, CHElH-
AJLHO YCTAHOBNIEHHBIR penep, 3aaHKEPHbIA HMOXE TPAHKLbI CE30HHOrO MPOMEP3aHNH-OT-
TAUBAHUS,

B Tpenenax yuyacrka HabmozeHHi Ha LeHkaX penbcoB MaciasHOR KpacKko# pazMmevarT
M HYMEpPYIOT TOYKM HMBENMDOBaHMS C HMHTEPBAIOM 5 M; TOYKM Da3MELLAIoT TaKMM
oGpa3oMm, 4ToGbl pENbCOBBIE CTHIKH DPACHONAraIMCh MEXIY HUMH B CEDEIMHE TNSATHMET-
pPOBOTO HMHTEpBANa,

HaMeyaloT MecTa CTOSHKH HHBEIHPA.

Hauano u kxoHeu yyactka HabmIOfeHMH, TOKM HMBEIMPOBAHMA, DENEpbl, PElbCOBbIC
CTBIKM M MECTZ CTOSIHKH HHMBEIMDA JOJDKHB! ObITh TNDHBSA3AHBI K IHKETaxy JuHud. Ilpu
HHUBENMPOBAHUY NPOU3BOAAT BBHICOTHYIO NPUBA3KY TOYEK HHMBEIHPOBAHHA K pEnepy, CHH-
MaIOT OTCYETHl 10 HWBEJIHPOBOYHOH peiiKe, YCTaHABNHMBAEMONH HA KawIOH TOuKe no
ronoBxkaM OGEHX pENbCOBBIX HHTEH, M 3aMEpAIOT TOJIUMHY IYYHHHBIX H THIOBBIX NOI-
KJaJOK TION PelbCaMH.

B uensx AOCTHKeHWHS HauGONbllefl TOYHOCTH TPH HUBEAMPOBAHWH HEODXOLMMO CO-
6IOnaTh PABEHCTBO TUley, oCOBEHHO IUIS CBA3YIOWMX Touek. [lmewo He nosmkHO ObiTh
mwivHHee 50 M. s KOHTPOJIA TOMHOCTH rpH paboTe ONHMM HHBEIHDPOM IMPHBAIKY TOYEX
HUBENUPOBAHHA X Derepy OCYWECTBASIOT 3aMKHYTbIM X0ZOM (B npamom u ofparHom
Hanpapnenusx). Jns caA3ylotdx TOYEK LesiecooBpasHo WMCNONb3OBaTh OOWMBOYHBIE KOC-
TBIY, 3aKJIafHble OONTHI MPOMEKYTOUHBIX CKPENMNEHHH WIM ApYrHe HalexHO (GHKCHPO-
BAHHBIE MO BBICOTE 3MEMEHTHl NyTH M oBycTpoHCTB.
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an HHBEJIMPDOBAHUKM HEBA3IKA, NPEACTABIAANOUIAR coboit PACXOXKICHHE B NPEBBLILLICHHH,

MOTYy4EHHOM MDY NMPAMOM M 06paTHOM XOZE, HIM Pa3HOCTb OTMETOK IMPH HHBEIHPOBAHHH
ABYMS HUBEIMpamHu, He no/xHa Ouite Gonee ponyctumoit. Jlonycrumbie HEBA3KH B

3aBHCHMOCTH OT JUIMHB! XOH& HE HOJDKHbBI

JUuHa xoma, M 100
+4
800

=12

200
+6
1000
=13

300
=7
1200
+14

400
+8
1400
=15

BenuunHa HEBA3ZKH, MM
JnuHa xona, M

BeMyuHa HEBA3KH, MM

Ipu nonyyeHHH ZOMYCTHMOM HEBA3KHM NPOM3BOLAT €€ PA3rOHKY IO TOYKAM,

[Monpaska X TouKe Xoxa

6e3 oaHol; { — HoMep Tovek. TOYKAMH XOAa CledyeT CYHUTaThL HavalbHylo (pernep), CBA3YIO-
uire ¥ koHeunyo, [1pu Hess3ke Goee XonyCcTHMOM BEIMYMHBI BBINOAHAIOT MOBTOPHOE HHBE-

JHpOBaHHUE,

B nepnon MaxCHMATLHOIO NPOMEP3AHHS IPYHTOB NMPH MEPBOM HUBEMHPOBAHHH B MECTax
VCTAHOBKM PERKH (TOYKAX HHBENMPOBAHUA) 3aMEPRIOT TOJMIUMHY MY4HHHBIX M THIOBBIX MOJA-
KJAM0K MEXITy PelbCOM H METAIUTHYECKOHR MOIKIIAIKOH 1 MeXKIY 3TOH NOAKIANKOMH H Ao,
Ecnu B MpoMexyTke MeXKIy TOUKAMH HHBETHPOBAHHMS TOMILHMHA YIOKEHHBIX NYYHHHBIX MOI-
KJI20OK PE3KO M3MEHAETCA, TO HX 3aMepAloT Ha BeeX lunajnax atoro mpomexyrxka. lpu
BTOPOM, JIETHEM, HHBEIHPOBAHKM TaKke (UKCHPYIOT TOMUIMHY MOMKIANOK NOJ DENbCAMH,
OTMEUas HIMEHEHME ITOM BEJIMYKHBL 33 N1EPHOL MEXIY HHBEIHPOBAHUAMM,

[JanHble, nomy4aeMble NpY HUBEJIMPOBAHHMH, 3aMEDE NYYMHHBIX M THMOBBIX NOAKIANOK,
JAMHCHIBAIOT B CNELUHAIbHbIC XYDHAIBL B KypHAT TeXHHUYECKOTO HHBEIMPOBAHMA 33HOCAT
COOTBETCTBYIOLIME TUIAHOBBIC MPHMBA3KH, OTCYETHl MO peilkaM W BHIYHCIIEHHDBIE YCIOBHbLIE
otmeTkH (Qopma 1). CseneHus O TONIUMHE THUMOBLIX W NYUYHHHBIX MOJKAALOK 32HOCAT B

KypHan no dopme 2.

[No pesymbTaTaM nepBOro HUBEAMPOBAHMA BRIYEPYMBAIOT MPONONBHLIA Npodilb NyTH
O KaxIOH penbcoBOf HMTH B MacwiTabax: ropu3onTanbHoM | : 500 n BepTHxkambHoM 1 5.
Ha npodune B cooTseTcTByoumeM Maciutabe HAHOCAT 3adHKCHPOBAHHLIE NYYHHHBIE I104-
kiazxy. ITocne nposeneHHs BTOPOro HUBEAHPOBAHHUA OTMETKH MYTH, COOTBETCTBYIOLIME JIET-
HEMY MOJIOKEHHMIO, HAKJA/bIBAIOT Ha HMelowritcs npoduas, Ha coBMellleHHOM NpOaoOAbHOM
npoduIe NyTH YKa3blBAKT YHUCTACHHYIO BEIMYHHY MOPO3HOTO INyYyeHHA B Kamimoll Touxe,
onpedenas ee Kak PasHOCTh OTMETOK MepBOrO M BTOPOTO HUBEIHDOBAHHSA 32 BbIYETOM pa3-
HOCTH TOILUHH NMOAKIANOK, 3a(QHKCHPOBAHHBIX NPH 3THX HuBequposaHuax., Obpasel coBMe-

LEHHOrO NPOROJILHOTO MUKponpoduia nyTy npuseled Ha puc. IT. 1.

o nonydeHHoMy npoQHII YCTAHABIMBAKOT NpPOTIKEHHOCTb HepasHOMepHO aedop-
MHDYEMOTO Y4acTKa, XapakTep M3MCHCHHs BEJMUMHBI NYyYeHHs (BHI NyuMH) Ha 3TOM
YYACTKE H BEJMYMHY DaBHOMEDHOrO INyueHUs 3a ero npegedamu. [lo npodurmo Taxxke
ONpENEAOT MECTOPACHONOKEHHE K HeOoBXOMMMOE KOMHYECTBO TeONOTMYECKHX BhipaGOTOK

B COOTBETCTBHM ¢ TpeGOBaHMAMM INaBbl 2.
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ITPHIIO)XKEHHE 2

NPEQYNPEXOEHUE LE®OPMALIUA 3EMNAHOIO MONOTHA
HA NEPECEYEHUAX C TPYBONPOBOLAMU

TTpy yCTPOHCTBE NEpecedeHnit 3eMIRHOI0 NONOTHA ¢ TpyGONpOBOAAMH PASIHUYHOID Ha-
IHAYeHHS HeoBXOaMMo cobmoaaTh CEIYIOLHE OCHOBHRIE TpeboBanus.

Ilpv nOA3eMHOM NpPOKJAIKE Ha NEPEroHax  CTaHUWAX TpyGonposoy fomxeH ObiTh
3aK/OYeH B 3amiTHY0 TpySy (Kauas, TOHHeNb). Ha nepeceuenusix ¢ TpybonpoBonamy,
TPAHCIOPTHPYIOLIMMH B3DLIBO- HIIH OTHEONACHBIE MPOJLYKTDI (ras, HeGThb U IP.) KOHEL, 3aLLKT-
HOll Tpy6bl CIIeLyeT DACIONaraTh HE MEHEe YeM B 50 M OT NOJOWBBI OTKOCA HACBIMH WK
GpPOBKM OTKOCA BBICMKH, & NPH HANUYMH BOJOOTBOLHBIX COOpYXNeHHHA —— OT KpaHHero
BOZOOTBOIHOIO COOPYKEHHUS, & Ha TIEPECEYEHHAX ¢ BOJOMPOBOAAMH, IHHAAMH KaHaIH3aUmH,
TEILUIOBLIMH CCTSMM M T. 1. He MeHee uem Ha 10 M ¢ KaXK[oi CTOPOHbL.

B paiionax pacfipoCTpPaHeHna BEHHOMEP3NbIX IPYHTOB NEPEXOME! TpyGonposoaamu Hepes
Ke1e3Hble JOPOFH HA MeperoHax M CTAHLHAX CIICHYEeT OCYLIECTBIATE, KAk NpaBHIIO, HAI3EM-
HOM 1poKnazKof no scrakanaM. [ToazeMHylo MPOKIANKY MOKHO NpesycMaTpUBATE B HEMpoO-
Ca/0YHbIX NPH OTTAHBAHUM IPYHTAX OCHOBAHHA. Ha yuacTxax ¢ 3ajerasuem npocaaouHbix
NpH OTTAMBAHMM FPYHTOB HA [NyOHHE MeHee 25 M NMOA3EMHAA NPOKIAJKA pasperuaercs npu
NPOSKTHPOBAHMH CIICLHMABHBIX MEPONPUATHI MO NPEYIPEKICHHIO OTTAHBAHMSA M OCAlKH Ha
OCHOBE TENJIOTEXHHYECKMX PACcUETOB.

Tpy6onpoBOAR! CREAYeT PACcnosnaraTh MO 3IEMIAHLIM MOJIOTHOM JKeJe3HOH Jpoporu
BHe TODJIOBHHD! CTAHLMHM HA PACCTORHMU OT CTPENOUHBIX NEPEBONOB M ApyTHX repecedeHuit
nyTH He Mexee 20 M. MHHUMANbHOE PaCCTORHME OT TpyGONpoBOAOB A0 MCKYCCTBEHHBIX
coopyxeHHil (MOCTbI, BOROMPOMYCKHBIE TpySsl ¥ T. A.) HeoOXORMMO MpEdycMaTpUBaTh
B COOTBETCTBHMHM CO CTENEHbIO MX OMACHOCTH IR HOPMAJLHOH  IKCIUTyaTalHH Keme3HoH
nopor, HO He Menee 30 M.

PaccToSHHe 1O BEPTHKAMM OT BEPXa 3ALIHTHOH Tpy6el (xaHana, TORHENA) 4O NOACLIBDLI
pesibea KeJe3HbIX IOPOr CIEMYET NPHHHMATL HE MCHEE 2 M, a NpH yCTpPOICTBE nepexona
METOAOM MPOKONTA WK TOPH3OHTANLHOTO Bypenus — 3 M. Bepx sawuTHOM TPYOBI HOMDKCH
PACNIOJAraThCs, KPOME TOTO, Ha 1,5 M HMKE AHA BONOOTBOLHBIX COOpYKEHMH 1 NOAOLIBLI
HACBIIH.

3arnyGienue TpyGONpPOBOLOB, MEPECEKAIOIUMX 3EMIIHOE NMONOTHO, C/IOKEHHOE MNYYH-
HHCTbIMH [DPYHTaMHK, CIEAYeT ONpEAesTh pacueToM H3 YCIOBMH, NPH KOTODBIX HMCKIO-
uaeTes BAMAHME TEMMOBLLASACHMA WM CTOKA TEMAa HA DABHOMEPHOCTh MODO3HOIO
nyyeHis rpyHTa. [Ipu HEBO3MOKHOCTH OBecreynTs 3aiaHHBIA TeMNepaTypHblil PERHM
33 cuer 3araybienus TpyGONpOBOAOB AOMKHA NPEAYCMATPUBATBCA BEHTHILILNA 3aLUHTHOH
Tpy6sl (KaHana, TOHHENA), 3aMEHA HIM TENaoBads HIOAAUHA My4HHUCTOTO TIPYHTA Ha
YYACTKE [epeceueHHs, HaI3eMHad NpOKJIaaKa TpyGONpOBONE Ha 3CTakaje WM B camo-
wecywem dyTaspe.
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TTPHIIOXKEHHE 3

PACYET APEHAXEW B YCNOBUAX BEYHOR MEP3/10ThI

Tennosble pacyerbl nepBoro (3MMHEro) KpuTHueCKoro nepuosa (cMm. n. 5.4) swinoa-
HSIOT B CJEXYIOLIEM MOpAIKE.

1. OnpenenaioT  TepMHYECKOE  COMPOTHBIeHHe TPYBONpOBOAA  OTBOHHOH M-
HuH, *CouMm/xxat:

1 4h
- ~2np
R= e in=p2, (.1

rae Ay — K03GGHUMEHT TENJIONPOBOAKOCTH MEP3NOr0 IpyHTa, KKay/ (M- °C); hnp — npuse-

JeHdHas riayOuHa 3anoxeHus TpybonpoBona Ha y4acTKe OTBOIZHOM JIMHHH

3, 5 - -
hnp—lz+}.M(7fE+7£+————-dTnD)—dT2D,
T

rae i — roy6uHa 3aoxeHns TpyGONpPOBOAA OT NOBEPXHOCTH 3eMIIH, M; Scu,Ac — TOJLUKMHA,
M, ¥ K03QDHLMEHT TEIUIONPOBOIHOCTH CHEXHOIO ITOKPOBA; Sy, hys — TOJILLIMHA, M, H KO3(-
$HLMEHT TEMJIONPOBOAHOCTH CJI0S TEIUIOM3ONALNM TPaHIUEH, dr — AHAMETD TAJIMKH BOKPYT
Tpybonpooaa, M; D — HapyxHbiii muamerp TpyGonpososa, m; A — Ko3QOHUHEHT Tenn‘o-
NpPOBOIOHOCTH TAJIOrO IpyHTa, kxan/(M4-°C).

2, Ha3HayaloT BApHAHT OTKPHITOTO BBUTYCKA C KOHCTPYKLMeH OrojoBKa [0 cxeme
puc. TI. 2 (tpyBonposon nox o6BanoBKOH €O CKOLUEHHbIM TOPLOM H TNOANOPHOR CTeHKOH
€O CTOPOHB! BOXOOTBOXHON KaHaBbl). PasMepbl 3TOH KOHCTPYKUMHM BBIMYCKHOIO OTOJIOBKA
ONpEAEnAT M3 YCIOBUS

Rsz R,

rae Ry — TEPMHMYECKOE CONpPOTHBIEHHE TpyDONpPOBOAa Ha y4acTKe BbIIYCKa;

1 B 360 - Bag
Re " 360 Ruog) * 360Rmm -2

rae Rp(os) —TEPMHUYECKOE CONMpPOTHBIICHHE TeIlonepenaye B arMocdepy vepes o6BanoOBKY
Tpybonpopona, *C-u-M/kxan; Bap — 30GexTHBHBIH yron paccenBalus Termna TpySonposoaa B
aTMocdepy, YUHTBIBIOWHA BIHAHHE NOANOPHON CTEHKH, I'pal; Rex — CONPOTHBIICHHE Tem-
Jonepegade NoA3eMHOro TpyGonposona B OKpyxaluuii rpyHT, *Coyu-Mm/kkan. '
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Puc. [1. 2. Cxemb! K TEJIOBOMY pacueTy ApeHaxa: sommo

4 — KOHCTPYKLHA OFOJIOBKA BbiMYCKA OTKPBITOTO THAA, 6 — CXeMa Onpefenens yria B, I — TpyGonp

B0 2 — TEMUIOMIOASUMA TPYBbl: 3 — FPyHT 068anoBki; § —— TEMUIOMIONALMA OGBANOBK, 5. 96»—
;2 . " O
34CTeHHAA W CHEMHAS TEMLIOH3OMAUNS; 7 — MOANOPHAA CTeHKa; § — OTKOC BOZOOTBOMIONH KalaBL,
OTKOC 3eMAAHOrO Banuka; [0 — cHexiblil NOKpoB

BennuuHy Ra(os) ONpenensior no Gopmyne:

1 D+ 2(8" + duax + den ) 1 D+ 28 + dusx)
R = n + n 5 +
¥08) = D hen D+2(00 + o) 27hwx D+ 25

L g Dt2 ! , (M. 3)
2nAm "D nalD + 2 (8" + Suax + Oen ) ]

+

re &'c, Busx, Seys — TONILMHA CIIOS COOTBETCTBEHHO PYHTA, HAPYXKHOH TENIOH3ONALIMM KOH-
CTPYKUHMH M CHEra, MOPAIOK ONPEeNeHH KOTOPBIX NOKa3aH Ha Emc; I, 2; & —— xo3dPuLUHeHT
TEMNOOTAAYN NOBEPXHOCTH, NpHHiMaemblit pasibiv 20 kras/(m“y-°C).

BenuyuHy Rex ONPENENsioT no popmyne:

1 D 1 dpr 1, 4hRp (L. 4

ol e R
Ll My Wy s R 7 WL

. M
rae Wi, — npHBeNeHHad DIyOuna 3alloxeHus TPYGONpPOBOAA HA BLIMYCKE,

, Be _ Sum.
Ry = O+ Mot (e + T )5

T o-
dyst — HAPYKHBIH ZHaMETP TETUIOM30MLMK TPYOONpoBOaa, M; A — K0IQOHLMEHT Tengo
nposoaoct# npad, Kka/(Mu-°C); Da -—— IHAMETP KHBOTO CCUCHHA BOAHOTO OTOK2 TPY!

poBoOna, OJIeEHEBAXOErO Ha YJacCTKe [5;
Dy = 0,277 Q%% 5% 2 0,02...0,03 »;

rne Q — pacxoX JpeHaka B pacueTHblil nepuon, M’/ fa — TMAPABIMUECKHUIT YKIIOH HANOPHO-
ro oneaeHesluero TpybONpOBOAA HA BIUTYCKE;
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e,

iB = 11/15 N

TAe { — YKJIOH MECTHOCTH IO TPAacce OTBOAMOM JIMHMH; [ — MOJHas MTHHA Tpybonposoaa
OTBOAHOH NUHMM, M; /p — IUIHHA KOHCTPYKLMH BbIMYCKa, B NPEENaX KOTOPOH BOIMOXKHO
BHYTpeHHEE ONeleHeHHe TPYOonpoBoaa OTBORHOMN MHHMK, M; [z = 2H" (HT — MakcHMabHas
BbICOTa 00BaNIOBKHM TpyBonposona).

DddexTusHbIL yron
B = KB,

rae B — daxTHueckuil yron paccenpanus, onpeaesseMbli rpadUuecKHM NOCTPOCHHEM 110
cxeme (eM. puc. I1. 2); K — k030 OHUHEHT BIHAHUSA NOANOPHOH CTERKH,

360 Fer Ru(ob)

K=1
TTRhRa

(1L.5)

rae Fer — NOWazs NOBEPXHOCTH NOMIOPHOM CTEHKH, BCTYNAamowel B TCHHOO6M%H ¢ aT™o-
chepoit, M;Rm — CONPOTHBJIEHHE TEMONEpeNaye Yepes MoKy crenky, “CruM“/kxan;

1 Baer Ome dr Sror
Rer= gt T Y Tome thar * T (1. 6)

3. [lo pacxony  TemIepaType BOIbI B IpeHaxe, COOTBETCTBYIOLUMM 3UMHEMY KPHTHYEC-
KOMY NEpHOAY, ONPEACASIOT WIHHY OTBOAHON Nunuu /. C 3Toil LUenbio METONOM NMOChenoBa-
TENbHBIX MPUGIHKEHHIE PELIAIOT OTHOCUTENLHO [ ypaBHeHHe

o KiORs [+ 2 ) 2 (I -s)
T R ORe Ty Mt K OR T -1

(. 7)

TA€ fpun — TEMOEPATYpa BOXB! Ha Bhinycke, °C; K|, K2 — pasmepHble K0IGGHLMEHTHI,
pasuble 4,684 kkan/m* 1 1000 kKaJU(M3-°C); Q — pacxon ipeHaxa, M>/4; gpen — TeMIEpaTypa
BOAbl B apeHaxe, °C; /r — TeMIepaTypa IDYHTa B eCTECTBEHHBIX YCHIOBHSX Ha riybuHe
3anoxeHna ocu TpyGonposona oTBonHOM MMHKKM, C; fep — TEMIEPaTYpa Cpempl Tpybonposo-
1a Ha Bbinycke, °C.

Temnepatypy Bozb! Ha BhINycke 3afaioT B npenenax ot 0,05 a0 0,1 °C. Cpeanss Temne-
partypa cpeasl TpySonpoBona Ha Bbinycke

1804 foy  180-By
fp=—3gg Bt gy e

(I1.8)

TAE Iy — TEMMEpaTypa BO3NYXa B pacueTHbift nmepuol, °C; frp — TeMmnepaTypa IPyHTa Ha
raybune 3anoxenus TpyGonposopa seinyexa, °C.

3HAYEHHS TEMMEPATYpPb! IPYHTA fr HA IMYBUHE A 3A/10KeEHKS TpybonpoBoAa OTBOAHOM
JHHHM M Irs Ha TIyGuHe &' 3a70XeHMs TPYGONpPOBONA BHIYCKA MOKHO OINPEETHTD,
PYKOBOACTBYACH peKOMeHAaLMAMH pasaena 5 ITocobus No TerIOTEXHMHECKMM pacueTaM
CAHUTapHO-TEXHHYECKHX CeTeH, IPOK/NANBIBAEMBIX B BeMHOMep3iblx rpyurax (M. Crpoii-
wigar, 1971, 73 ¢.). ’
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Ecnu npy pasiiMyHblX BAPHAHTAX 3HaYeHHMIl PACHETHBIX NMAPAaMETPOB, BXOAALMX B dop-
myny (I1. 7), LIMHA OTBOAHOH JIMHHMM HE npespiaeT 5—10 M 1 1o ycaoBHAM MECTHOCTH
VCTPOHCTBO OTKPLITOTO BLIMYCKA HA ITOM pacCTORHHH oxasbiaeTcs HeydoOHbIM, NEPEXONAT
K MPOEKTHPOBAHMIO 3AKPHITOrO BBIMYCKA THOA NOrAoLAoLLeH TpaHIeH, 3aN0NHERHOM ob-
DATHBIM KaMEHHBIM QUIBTPOM.

uapaBaMYecKie pacueThl 3aKpHITOTO BBINYCKA BBIMOJIHAIOT C LiebIo ONpeNesIeHUa pas-
MEpPOB MOTJIOWAOLIER TPAHILEH. Tpaniues ZOHKHA NOIJIOLATh PACXOMbL BOMbL, cbpachiBac-
MO/l [peHakeM B KDMTHUYECKMH MNEPHOL TIpu 3TOM YYHTBIBAIOT YBENHYEHHE ceoBonHoH
TIOPHCTOCTH TPYHTa H BO3DACTaHME MOTepb BOMbL TpaHiueell B CPYHT MO Mepe CHIKEHHMA
YpOBHS TPYHTOBBIX BOJ B CBH3M C NPEKPALLCHHEM HX MHOUALTPALNHOHHOTO MUTAHKS. Tlno-
Lanh NonepeuHoro Ce4eHHs TPaHIeH, M.

Fr= -Q-K“:—O—jg- , (11.9)

rae Qmax — MEKCHMATbHbIH (NeTHUIT) PACXOL ApEHaNa, Mofe; K — xoadduunent GunpTpa-
UMM 3AMOTHHTENA TPaHILeH, M/C; | — YKJIOH AHa TPaHUICH.

Jnuna GpoHTa MOTNOLEHNS, M,

0,816Qmax 1q (1 + @x)
PPN YKyt

I (T1. 10)

rae ¢ -— NpeBbllUeHHe ype3a BObl B TpaHuiee Hal ypOBHEM IPYHTOBbIX BOA, M; Umax —
MAKCHMAJBHBIH Pacxof, M /cyT, T ~—— Bpemd, Npoueaules ¢ 1 oxtabps 10 HACTYIJICHHA
pacyeTHOTO MEPHOAR, CYT; Pr ~— x03(buLenT, onpesendeMpiit no dopmyne

Qrmax ~ Ql\’p

- ___._.._~pr!
rae p — KodhpHLMeHT, RaBUCALLMI OT OTHOLeHns f'/M: u npUHAMaeMblil OCPEIHEHHDBIM 32
nepuon t (3mech H' — MOIIHOCTb BOXOHOCHOTO TOPH3IOHTA, M); npu H'me = 0, p = 0,7,
Hime=1,p=105 Hi=2p=135 Hn=3p= 1,6, Hime=4,p = 1,8 H'i = 5,
p = 2,0, u ~— AEQULUT HACKILEHH

Ps— pPd Pd
ps g

rhe ps — [UIOTHOCTH HAaCTHL TPYHT&; P4 —— MIOTHOCTD CyXOTO rpynTa; W -— BIAXHOCTH
IPYHTZ B AOJUIX SIHHHLEBL, Py — ILIOTHOCT: BODL Ky — xoadpuument QUALTPALMH IPYHTR,
M/CyT.

Teniosble pacyeThbl OTBOJAHOM JIMHHH, BBIMIOJIHAEMbIE U1 BTOPOTO (OCCHHCI‘O) KpHTH4eC~
KOro nepuoaa, Nnpou3BoaAaT ¢ HebIo ONPeAeneHNs 30Hb! BO3MOXHOIO pa3sBUTHA npocanoyHbiX
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nepopMaumi
ro?&x 1;0 m’m Be‘g{omepznoro ocHosauua tpybonposoaa. Paanyc tanuxa, M, Gopmipyioiue-
KpYyr TpybONpoBona, HaXxO4AT U3 BbIPAXKEHHSA ’

_ Alq2hny - B1q (D/2)

tars A-B ; (m. 11)

raed =kt B= s —
e = h;o,mﬂ 6);:;:;1 Temneparyga BOIb! B TPYGONpOBOse, 3HAUEHHE KOTOPOH B 1060M
npegenexo no ocoGuro no Tero
! TEXHHYECKHM pacyeTaM CaHHTapHO-
TEXHHYECKHX CETEH, MPOKJIANBIBAEMBIX B BEHHOMEDA/bLIX FPYHTAX. ’ e

TIpumep. 1
Oﬂpe;enmf o quénonHMM IT.;’"”OBHC PacUeThl MEPBOro (IMMHET0) KPHTHUECKOIO MepHOa.
it Upummaempoynez( anbz -reporvgmecxoc conpotusieHHe Tpybonposoxa OTBOAHON
. w= ZxKan/ (M *Cl h=2m: D =0,1 .3
M. 3HAUEHHA OCTANbHbI
ACHBI M3 IPHBOOUMbIX HHKE BbIDAXEHMH! ' X BEIHHHH

hnp"2+2(£’—3—+0'25 0’5"2’1 y- 0201

0257705 Y28 7= SA M

l 454

R= 273142 ‘“_oT = 0,426 °C-q -M/xkKas.

OHPCHEHHV Rs, n1s yero TNIPHBEHEM NpPEABAPDUTENbHbIE BEIYUCAeHUS, M3 dopMmyns h)
N P 1 HH 3 MY ( )

i 001+2(1402+0,73

Reto) = In 2+ 0,3) 1

MO = 314025 01+2(1500) T3 31405 %
g Lt 2(1+02) L 00+2:]

0l+2-1 +2-3’14.2 0.1 +

A I
Tl 001+ 2(15 02703 - 436 Cramean.

H3 dopmynsr (T1. 4)

! 0,1 1
R , 06 |
M= 3T33 3 002 T 33405 M1 T TI A
4-44

xin 06 = 0,967 °C-u-m/xxan;

g3, 025 ‘

p + 2 (-—————O‘25 +—-—-—O’3 Y= 4.4,

Di=0,02 .
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M3 dopmyast (T1.3)

. 360-1,5:0,436
K=1+ 04255 " 1,38.
W3 popmysnst (I1. 6)
Rer :}6 + %-35- + %‘% + 9,?— +% = 2,55 °C-mPwkKan.

Buuucnnem no popmyne (1. 2) na OCHOBE NONYHUEHHLIX naHHbIX 3HaueHue Ral

1 13860 36013860
R~ 360-0,436 « 360 0,967

= 1,321,

Ry = 0,755 °C-m-u/kKai.

Takum 06pa3oM, NPKH NPUHATLIX NapaMeTpax KOHCTPYKLHMH BXOLHOTO OrOJIOBKA BbINO-
HeHO ycioBKe Rs = R.

Onpepenim  no dopumyne (T1L7)  mamsy oTBoanoil nuHuu. Ha ocHoBe AAHHBIX
WHKEHEPHO-TEON0IHYECKOTO ofcaenoBanns ycTaHosaeno: @ = 0,12 M3/‘-l; tpenr = 0,3 °Cy
s = —12,1 °C. Ilpunumaem [ = 0,1; fs = 4 M fpun = 0,1 °C. PacueroM HaiineHbl
anavenns fr = 4,2 °C W fn = 9.5 °C.

Onpenenny no dopumyne (11 8)

fep = 180 +36600~ 1,38 12.0) + 180-60-1,38 (£9,5) = 11,4 °C.

360
[Mocne noJCTaKOBKH HMEIOLLIMXCA pacyeTHBIX LaHHBIX nobupaemcs cobmoeHNst PABEHCT-

ga (T1. 7), nu3MeHss 3HaveHHe I Tipu [ = 10,5 M nmeem:

|, 4684:012-01 0,755+ 10,5 + (-11,4) 4
- 1600 - 0.12- 0,755 — 4 -

0 2(=4,2) (10.5-4)
=Y 7000 - 0,120,426 + 4 -10,5

IMocae soluucnesus nosgyuaem 0,1 — 1,05 = 0,3 - 1,25. Taxum ofpazom B pe3ynsraie
pacyeTa JUIMHA OTBOJHOH JIHHHH NOTyHeHA pasroit [ = 10,5 M, 4TO YAOBAETBOPACT nocras-
TEHHOMY YCAOBHIO. BapnaHT OTKDBITOrO BbiMycKa TIPHHUMAETCA B NPOEKTE KAK OKOHUATEIb-
HBIH,

Tipumep 2. BbiNOIHMM THIPABIHHCCKHE pacueTl 3AKPHLITOrO BbiMlyCKa JUIA CIyHas,
KOrJA YCTPOHCTBO OTKPBITOrO BbIMYCK neBosmoxno. Tlo aanHbiM ofcae10BaHKS KPH-
pacxox Bompl Qwp = 0,1 Omax. MaxcHMambHbIi (neTHni) pacxoil IpeHaxa
QOmax = O,8~10’4 Mic = 69 M3/CyT‘ MOLIHOCT BOJOHOCHOTO TOPH3OHTA H = 1.5 M
107 M u Ko = 0,1 wmlcyr

THUYECKHMH

ne =2,5 M. KoapduumneHTsl uabrpauns Ky = 35 -
72

TInoWWaLs ONEPEYHOrQ CEHEHHs TPAHIIEH ONPEALIHM 1O dopmyne (IT. 9):

0.8-107

—— = 0T2M .
35-10%- 0,100

Fr

Jns H'me = 0,6 naxomum x03pHLMEHT P =09.
Onpenennm x03QGULMEHTB! L H O 5

2700 — 1500 1500
=TT2700 - 0.157550 = 2%
Qmax -0,1 Qmax 0,9

0 Omae 01120~ 007

Iinnua dpouTa noraowenus no Gopmyne (I1. 10)

0,816-6,91q (1 +0,075-120)

In=
0,075-0,9-2,5v0,22-0,1-2,5- 120

=13 M.

Tlpussep 3. BhINOAHWM TenoBble PacHeTsl [ OCCHHErO KPHTHYECKOTO nepuoaa s
BAPHAHTA C 3aKPBITLIM BLIMTYCKOM NPH Rr=10,02 1 hnp =3 M.

Temnepatypa BofApt B TpyCONpoBOAE, ONDEAENCHHAR pACHeTOM no Tlocobuio mo
TennoTexnuyeckuM pacyeram, ! = 1,5 °C; TeMmnepaTypa rpynTa Ir = 0,4 °C. Haxoanm:
A =1815=27 8B =2 (-04 = -08.

OnpeneaumM paauyc Tajuka no popmyne (I 1Y

- 2,71q(2+3)-(-0,8)lq (0,04/2)

lrr 27=(0.8)

0,2;

= 1,6 M.

VeraHoBReH DI pasMep TATMKa BOKPYr TpyGOMpPOBOaa JONYCTHM B HAHHBIX MEDP3IIOTHO-
IPYHTOBBIX YC/IOBUSAX.
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