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NPEOUCJHOBUE

Hacrosimee Ilocobue paspaborano B leasdx AeTadu3alud OTASNBHBIX MOJIOMXKeHHU
CHull 2.05.02-85, oTHOCAIIHXCA K NPOSKTHPOBAHKIO METOIOB DPEryJHUPOBaHAS BOAHO-
TEIJIOBOTO peXXHMa BepxXHeH uacTH 3eMJasHoro nojoTHa Bo II—V pmopoxuo-kaHMa-
THUCCKUX 30HaX.

TpaauinoHHEe METOAB! PEryJUPOBAHHUST BOJHO-TENJOBOrO pexuMma (MOp0303a-
IMUTHEIE CJIOH, YCTpauBaeMble Ii3 HENYUHHHCTHIX I'DYHTOB H MaTeDHAaJIOB, APEHHPYIO-
e CJ0X H3 KOHIHUHOHHBIX 3ePHHCTHIX MaTepHaJioB C BOAOOTBOJASLIMMH YCTPOMHCT-
BaMH H Jp.} caenyeT NPOEKTHPOBATh coryacHo HHCTPYKUHUHM 0O HPOEKTHPOBAHHIO
ROPOKHHIX ojgexJ HexecTkoro THma BCH 46-83, yreepxaeHnoir MunrtpanccTpoeM
CCCP u cornacosauuot I'ocerpoem CCCP.

B Ilocobun paccMaTpuBalOTCA BOIPOCH IPOSKTHPOBAHHSA: MOPO303alIUTHEIX CJO-
€B U3 HEXOHAHIIHOHHBIX Ieckop (CNa0ONYYHHHCTHIX MEeCYaHHX TPYHTOB); TEIJIOH30-
JUPYIOIUX CJOEB HA YYacTKax JOpor, TrJe BO3BHIUEHHE I[OBEePXHOCTH IOKPHITHS
Haji, YPOBHEM IIOBEDXHOCTHHIX H TIPYHTOBHIX BOJA, BEPXOBOJKH ¥ HajJ IOBepX-
HOCTBIO 3€MJH MCHee HODMATHBHHIX  BeJHYHH, JPEHHPYIOIHX CJOEB U3 3ep-
HUCTHIX MarTepHalioB ¢ KoadouumeHToM o¢uabTpanud MeHee 1 M/cyT, palGoTarmux
10 NPHHUHUNOY NOTJOLISHHUA; THAPOH3OJHPVIOULIX, ADCHHPYIOIUX H KalWJJISApOnpepH-
BAIOIIUX MNPOCAOEK; CICUHAJBHEIX NONEPEUHIKOB 3eMJIAHOro NOJOTHA C IIEJbI0 3a-
IMUTH €ro OT NOBEPXHOCTHON BOAH (YIIOJOXEHHBIE OTKOCH, OepMH) H KOHCTPYKIIMHU
3eMJISTHOI'O NOJIOTHA C IMOBHIINEHHOH MJOTHOCTBIO I'DYHTOB.

YKa3aHHbIe MEPONPHATUA NpeAHA3HAYEHH AJA NDPUMEHEHHS B DPaiOHAX C CEe30H-
HEIM npoMepsaHueM rpyHToB BO 1l m IIl popoxmo-knuMaTHuecKHX 30HaX, a KOHCT-
PYKLIH 3e€MJASHOTO IIOJIOTHA C NOBHIIEGHHON IJOTHOCTLIO T'PYHTOB Takke B IV m V
30HaX.

[IpoekTHpOBaHKe CJie[lyeT NPOBOAUTh HA OCHOBe IIPOTHO32 OCHOBHKIX BOJXHO-TEIl-
JIOBHIX IPOLECCOB B 3eMAAHOM IOJIOTHE, KOTOPHE BJHAIOT HA KPYIJIOFOAHUHLEIE H3Me-
HEeHHs IJIOTHOCTH M BJAaXXHOCTH MHOTOCJOCHHHIX IPYHTOB pabouero cJjos ¥ OCHOBAHRA
HacLIIM MJH BRIEMKH IIPH SKCOJYyaTalHl# JTOPOrH.

[Ioco6ue paspaborano CoroamopHHWUKW (a-p texn. Hayk B. W. PyBuncknit, &-p
TexH. Hayk, npod. B. . Kasapuosckuii, kaua. texH. Hayk B. M. CwmnupHoB,
M, Hydwenanues, uHxeHeps B. M. 3y0OxoBa, C. B. UepHaeB) npH yuactuu JIeHHH-
rpanckoro ¢uanana CorozgopHUU (x-p Texu. mayk, npod. M. b. Kopcyncknit, Kanz.
TexH. Hayk 0. M. BacmaweB); Cpeaneasmatckoro ¢uamana CorospopHHU (kauz.
TexH. HayK O. A. Canuu); Corosgopnpoekta (kaupg. TexH. Hayk B. JI. Bpacnascknii);
MAJIWU (n-p Texn. mayxk, npod. A. §I. Tynaes, kauia. TexH. mayk H. B. Brerpos,
B. WM. Kykanos); BCETMHI'EO (kaug. reom.-muuepan. wayk C. M. Cemenos).

Oblnee perakTUPOBAHHE BHIIONHEHO J-poMm TexH. HaykK B. M. PyBuuckum.



i. OBIMUE NOJIO)XEHHUA

1.1. B paiioHax ce30HHOro npomep3anuss rpynros Ha jaoporax I—IV xareropnf
C MECTKHMH M HEXECTKUMH ROPOXHEIMH OAEXJIaMH, HaXOAAIHXCA B HeOnaronpHATe
HHX IPYHTOBO-THAPOJIOI'MYECKHX YCJOBHAX, HapaAAy ¢ obecneueHHeM TpelyeMOH Nnpod-
HOCTH cJleAyeT NpeAyCMaTpPHBaTh NPOTHBONYUYHHHEIE MEPONDHMATHA, rapa’HTHPYIOILHE
JOCTATOUHYI0 MOPO30YCTOHYHBOCTL JODOXKHON OJeXIAW H 3e¢MIAAHOrO NOJOTHA.

IHe TpeOyeTes cHENUaJbBHX NPOTHBONYUMHHHX MEDODPHMATHE NpH 3eMJISHOM
I10J0THE, OTBEYAKIleM TPeM OCHOBHHM TpebOBaHEAM:

BO3BHIUeHYNEe NNOBEPXHOCTH NOKPHTHA HaJ YPOBHEM IPYHTOBHX BOJ, BEPXOBOJKH
aap pautenbHo (6osee 30 cyTr) cTOAMEX NMOBEPXHOCTHRIX BOA H HaJl NOBEPXHOCThIC
3eMJIH HAa yyacTKaxXx ¢ HeoOecneyeHHHIM IIOBEPXHOCTHRIM CTOKOM HJAH Hak YDOBHEM
KpaTkoBpeMeHHO (MeHee 30 cyT) CTOfIHX NOBEPXHOCTHHX BOJA He MeHee HOPMAaTHB-
anx pennupn (CHuall 2.05.02-85):

palouuit cJof B npexenax 2/s rayO6HHH NOpOMeP3aHHs, HO He Menee 1,2 M 67
none?xnoc'm IIeMeHTOOCTOHHKIX ¥ Ha raybuny 1 M acdanbTOOETOHHEIX NOKPHTRE
BO II popoxno-kaumaTHueckoii 3oHe u Ha 1 u 0,8 m coorBerctBenno B III popox-
HO-KABRMATHYeCKOH 30He COCTOHT H3 HENYUHHHCTHX NN clabOonyuyHHHUCTRX TPYHTOB;

cTeleHb YIJAOTHEHHH TPYHTOB pabouero ¢n0s8 He MeHee HOPMATHBHHX BeJHIHH
(CHull 2.05.02-85).

He TpebGyercsa cliellHajbHLIX NPOTHBONYUHHHEIX MEpPONDUATHH TakXe B pafioHax
¢ rayOnnoit npoMep3anus Menee 0,6 M.

1.2, llpn HeBO3MOIKHOCTH HAH HEUeNecOOOPa3HOCTH BHINOJHEHMS VKA3aHHHX
TpeOoBaHui JNOJXKHE OHTb NPEAYCMOTPEHH NPOTHBONYYHHHLIE MEPONPHATHS:

YCTPOHCTBO MOPO303alIUTHOTO CJIOH;

pPeryJupoBaHne BOJAHO-TENJIOBOIO PEeXXHMa 3eMJIAHOrO IOJOTHA C NOMOILLIO T'HXA-
PON3OAUPYIOIIMUX, APCHHPYIOINUX, KaNHJIJAAPONPEPHBAIOIINX BPOCJAOEK M TENJIOH30JIH-
PYIOHMHX CJIOEB;

YEKpelJicHHe H YJydlleHHe rpyHTa pabouero c¢Jjosi ¢ HCNOJb30BaHHEM BSXYIINHUX,
IrpaHyVAOMeTpHYeCKHX A00aBOK H JAp.;

IIOHHXeHHe YPOBHA MOJA3eMHEIX BOJ ¢ IOMOINBIO APEeHAaNXKa;

NPHAMEHeHHe cHellHaJbHRHX IMONEPeYBHKOB 3eMJSAHROro INOJOTHA ¢ LEJbl0 33l NTH
€r0 OT MOBEPXHOCTHON BOAW (YNOJOXKeHHHE OTKOCH, OepMH).

Has ycrpoficTBa MOPO303alllUTHHIX CJOEB HYXXHO IPHMEHATb NECHUaHO-rpaBHIIHKE
(mnecuano-meOeHOuUHKe) cMecH H IeckH, a Ha poporax I—III gateropmit Takxke yK-
pennersHule rpyHTH 11 u III knaccos npounoctu (CHrIT 2.05.02-80) u apyrue uemy-
gUHHCTHe MaTtepnaan. OTHocuTenbHas BeJHYMHA HX MOPO3HOTO NYUYEHHA He AOJKHA
npeBunnaTh 19.

JAaa MOpO303alHTHREIX CJOEB JOPOXKHEIX OJeXJ MOXHO HONYCKaTh 06e3 AomnoJ-
HUTeNbHBIX HcnhiTaHuRr neckwm no 'OCT 8736—85, conxepxkamue 3epHa pasMepoM Me-
nee 0,14 MM, He 6ojee 259 10 Macce, NEJEBHAHO-IJMHHCTHX wacTHI He OGonee 5%,
B TOM QHCJe IJHMHHCTHX YacTHIL AAs npHpoaHoro necka He Gonaee 0,0% m aaa apo6-
JeHOro — uHe GoJgee 19, mno Macce. Ko3bdunpent OGHAbTpandd NPH MaKCHMaJbHOR
NJAOTHOCTH AOJIKeH OnTb He MeHee | M/cyT.

Jna MOpO03032IUUTHEIX CJI0EB, YCTPAaHBAaEMHX HA BCIO IIHPHHY 3eMJAHOrO IO-
JOTHa, HONYCKaeTcsl NPHMEHATh HEKOHAHIMOHHEe NecKH (caabonyyuHHCTHE necya-
HEl@ FPYHTHI), KOTOPHE YAOBJETBODAIT TpeGOBaHUAM IO BEJHUHHE KO3((PHUHEHTR
Ny49eHuss B CHABHUIOBBHIM XapaKTepPHUCTHKAM, VYCTaHaBJHBaeMHIM pacyeTOM Ha MpoyY-
HOCTh B MOPO30YCTOHUHBOCTh ROPOMKHOH OJAECKIH, B HMEIOT KO3(D(OHUHEHT (HIALTpa-
nny ge MeHee 0,2 M/cyT.

Pacuer TOMUWER MOpPO303aIMHTHHX CJOEB, YCTPaUBaeMHIX H3 HENYUYHHHCTHIX
MaTepHaJiOB M TPYHTOB, cheayer nposoauth no Mucrpykuum BCH 46-83. Pacuer
TOJMHEHE MOPO303alIUTHHIX CJOEB H3 HEKOHAMIMOHHBIX NEcKOB (cnabonyyHHHCTHIX
IeCYaHLIX IPYHTOB) HYXKHO NPOBOAMTH COrJiacHO Hactosuemy Iloco6uro.

Bo Bcex cayduasx TONLHHY MOPO303aIIHTHOrO CJ0R M3 HEKOHAUIHOHHHX HECKOB
cAeAVeT nNpHHHMAaTh He MeHee 0,2 M.

Oaa ycrpoilicTBa TeNJIOH30JAPYIOIEX CJOeB MOrYyT OHTh NPHMEHEHH MOJHMeps
HHEe MmaTepuajgr (NEeHONJAcTH); Jerkue OeTOHH, B KOTOPLIX COJEpXKaTcs HOPHCTHE
3anoJHuteay (KepaM3HT, arJONOpPHT, IPAHYJH IOJHCTHPOJa, H3MeJbYeHHHIH NEHO-
UJACT); MeTaJIYpruueckue IJIAKH, 30JI0l1JaKOBhie cMecH, o6paboTaHHhlEe lEMEHTOM,
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OUTYMOM MJH OWUTYMHON 3MYJbCHeH, U JApyrue TeNJOH30JIALHOHHBIE MaTepyHanhl,
YAOBJAETBOpAIOLHe TPpeOOBaHUAM K JOPOXHO-CTPOHTEJNbHLIM MarepHalnaM CCOTBETCT-
BYIOHIMX HOPMATHBHLIX JOKYMEHTOB.

Ha yuwactkax jpopor, ynosaersopsiiomipx tTpebosanusm CHull 2.00.02-85, B ua-
CTH BO3BHIIICHHSA TOBEPXHOCTH NOKPBLITHS Hal MNOBEPXHQCThIO 3eMJH M YPOBHEM NO-
BEPXHOCTHEIX J1 TPYHTOBBEIX BOJ H BEPXOBOAKH CJEAYET NPO:KTHPOBATL TEMJIOH3OJL-
pyiomne caou 110 HMuerpykuuuy BCH 46-83; B ocranbHHIX cayuasXx — COrJacHo Ha-
cToamemy I[Tocobuw.

Jas yerpoficTBa rHAPOM3ONHPYIOLULUX NPOCJOEK MOryT OblTh NPHMEHEHHl NCJH-
STUJIEHOBaA IJIeHKa, cTaldnalsupoBaHHas 29Y9; xanagbHOH caXuy TOJNIMHOI He MeHee
0,2 MM, M30a 1 ApYyrue MaTepHaJgnl, a AJdS YCTPOHCTBA APEHHUDYIOLHX ¥ KanHAAAPO-
IPepLIBAIOIINX IIPOCJOEK — HeTKaHhEe CHHTETHYECKHe MaTepuaahl, YAOBJETBOPAIOILHE
TpebOBaHNAM, H3J0XKeHHEIM B HactosmeM Ilocoony.

YkpenJsenne rpyHta pabouero cJjos ¢ HCOOJb30BAHHEM BAXYUIHX CAeAYeT TIPO-
BOAUTbL cordaacHo Muerpykunu BCH 46-83.

[lonnxxenue YPOBHSI NOA3EMHEIX BOJ C NOMOINBIO IPEHAXXa HYXHO INpCEeKTUPO-
BAaTh COMMIACHO «THNOBHIM NIpoekTHHM pemenuaM 503-0-43. [Ipenaxnne ycTpoficrsa
3EMJISHOTO IIQJIOTHA aBTOMOOHABHEIX gopor o6meil cetH Cotoza CCPo».

Cnenunanbybie NONEPEUHUKM 3eMJISHOro IOJOTHA C LEJbI0O 3aMMUTH €rc T I0-
BePXHOCTHOH BOJAH (VIOJOXeHHBe OTKOCH, OepMHE) cJeAYeT NpPOeKTHPOBATH cCOrJac-
HO HN3JIOXEHHOMY B HacrosilleM [locoGuu.

[Tpu coxpanenuu cTabuabHOH IJIOTHOCTH W BJaaxKHOCTH rpyHToB BO Il n 11l gmo-
POXBO-KJAHUMATHYECCKUX 30HaxX AonyckaeTcs npu ofOocHoBaHMM 0OoJjee 3HAYMTENbHOE
YIIJIOTHEHHEe BepPXHell yacTn paboyero c¢jos 3eMJafHOro NOJOoTHA AJdsd HCUONAL3IOBAHUN
B KaueCTBe HHIXKHEro KOHCTPYKTHBHOIO CJOS JOPOXHON ONEXIH.

B IV u V 30Hax npu NPOEKTHPOBAHHMM 3€MJSHOrO NOJIOTHA CJEAYeT paccMart-
PUBAThL BOIPOC O NOBLIIGHHH MJIOTHOCTH TPYHTOB 110 CPaBHEHHIO ¢ HOPMaMH IIpU
COOTBETCTBYIOUEM TEXHUKO-2KOHOMHUYECKOM OOOCHOBAHHMM 11 IPH YCJAOBHH 3alllUThi
CBSI3HOI'0 HaOYyXawllero rpyHtTa OT AOYBJAaKHEHHA B IIpouecce sxcmayartauwn., iz
V 30HH cJaeayeT npenycMatpuBaTh HOBHIIIGHHE CTelleHH ynaoThenus (ao 1—1,00)
BepXHell yacTtn pabouero cinos tommunon 0,2-—0,3 M. To ke caeldyer npeaycMaTph-
BaTh 1a goporax l kateropuu BO BceX ROPOIKHO-KJAMMATHYECKHX 30HaX.

[IpoekTupoBanHe KOHCTPYKIIMI 3eMJASHOTO INOJOTHA C IOBHIUEHHOHA IJIOTHOCTLIO
TPYHTOB HVXHO NPOBOMHTL coraacHo HactosieMy Ilocoobmnto.

1.3. Ha yuacTkax 3emasHoro mosoTHa H3 TJHHHUCTHIX TPYHTOB K THUJIEBATHX
ECKOB CJeAYyeT NpeAycMaTpuBaTh APEHUPYIOIUHe CJOH ¢ BOAOOTBOIAIMMU YCTPOH-
CTB2MII NPH OCHCBAHHAX M AONOJHHUTEJBHRIX CJOSX, BRIIOJHEHHHIX M3 TPAAHIHOHHHX
3ePHICTHIX (MOPHCTHIX) MATEPHAJIOB, B CJAeAVIONIHX CAYUAAX:

B0 I nopoxHo-kaumaTHuecxoil 30He NpPH BCceX TUNAX YBJaXKHeHHd padouero
CA0s1 3eMJgHoro noJsotHa (cM. npua. | wactosmero Ilocobus);

B IIl popoxHO-kIMMAaTHyecKOl 30He nNpH 2-M M 3-M THIOAxX YBJAXHEHHa pabo-
uero c¢jos, a Taxxke npu l-m tHne — 8 paiionax 2(III)—5(III) (eMm. Tabn. 2 Ilo-

cobns);

B IV » V 30Hax npu 3-M THe yBJa>KHeHHsI pabouyero cJiosl.

HpeHupyolluil cJ0i MOXKHO He YCTpaWBaThb Ha YyacTKax HOPOr ¢ MODP0303a-
IIUTHBIM cAO0eM 13 cJa00NYYMHHCTHIX II€CYAHRIX FPYHTOB ¢ Ko2(uuueHTOM (HALTpA-
i He Menee (0,2 M/cyT, B KOTODOM MOXeT pa3MecTHTBbCA BCs MOCTYNamwLlas BOAa
06e3 CHHXXEeHHH NPOYHOCTH JOPOMXKHOII OAEKAH.

HeoOxonuMOCTs YCTPOHCTBa APEHMPYIOIINX CJOEB Ha yyacTKax JIopor, rje ocs
HOBaHHA HJH JONOJHHTEJNbHble CJIOH AOPOXKHOI ONEXILl BHIOJHEHH U3 TPYHTOB
H KaMeHHHRIX MaTepuasoB, o0pabOTaHHBIX BAMXKYIIHMH, YCTaHaBJHUBAETCH PpacueToOM
Ha ocywmedpe. Korjga Taxiue APEHHpPYIOLIMe CJAOHM He MNPEAYCMaTPHBAIOTCH, CJACAVET
YCTPauBaTh JAPEHIPVYICNINEe NPOCJOMKH H3 HETKAHBIX CHHTeTHYECKMX MAaTePHaJoB.

Hnasi ycrpoficTBa JAPEHHPYIOIHX CJOEGB € BOJACOTBOASLINMH YCTPORCTBAMH cJie-
AyeT HCNOJL30BAaTh IPaBHil, MECOK U JAPVrue 3epHUCTRIE MaTepHaJH ¢ Ko3(pduiiuen-
TOM (uabTpanyuu He MeHee 1 M/cyr. [dna ycrpoiicTsa APEHHPYIOUIEro CJOSI B HACK-
NAX TOJNBKO HAa HIMPHHY Npoe3xkell 4acTH ¥ B BHIEMKAaxX, 0COOeHHO npu 3-M TuHe YyB-
JaxueHuss pabodero c¢Jos, caeayeT HCIONbL30BAaTh MaTepHaJk, HMeKIIne Ko3hdhu-
IueHT GHIAbTpannn 0ogee 2 M/cyr.



Kosbduupent buabTpauuu JApeHUpyIoOUlero MarepHaga HYKHO ONPeAeJATh MNpH-
gopom CowspopHHN npu makcuMasbHOl NIOTHOCTH MaTepuasa, VCTaHOBJEHHOH
METOAOM cTaHaapTHoro ynaotrHenus no ['OCT 22733—77.

3a HCKJIIOYEeHHEM TrpaBUs M NPHPOAHOTO NecKa, cJeAyeT onpeaesafaATbh Ko3hdu-
LueHT ¢uabTpauuu Ha 00pasuax, kKoTopue mnpouwiy 10 HHEKIOB 3aMopaKHBaHUA-
OTanBaHHUA B BOXOHACHIIIEHHOM COCTOSHHU IpH Temiepatype MHHyc 10°C m munyc
0° C coorBerctBenno aasa II u IIl pmopoxuo-knumarudeckux 3oH. HMcembitamus npo-
BOOAT B (POpPMax, B KOTOPHIX 3€DHUCTRIM MaTepHaa YIJOTHAKT AQ TpeOyemMol mjaoT-
HOCTH, 3aJIMBAIOT BOJOH U IMOJABEPraroT 3aMOpaxXHBAHHUIO-OTTAHBAHUIO.

TomuuHy APEHUPYIOLIErO €0 C BOAOOTBOIASIUUMH VCTPOHCTBaAMH H HeoOXO1M-
MR KO3(PPHUUESHT (HIAbTPAUMM MaTepyana cJaeAyeT yCTaHABJHBATBL pPacdeToOM II0
Uucrpykuuun BCH 46-83 B 3aBHCHMOCTH OT KOJHYECTBA BOJLI, MOCTYHIAIOHIEH B OC-
HOBAaHHE IIpoe33Kell gacTH, cnocoba ee OTBOAA, JUIMHL (DHABTPALMH M JAPYIrEX dax-
TOPOB.

HonyckaeTcss NPUMEHATb APEHUPYIOULHE TPYHTH C KO3(QhHIHEHTOM GHABTPALKU
He Menpee 0,5 M/cyr. B stoM cayuae APeHHDPYIOUIHE CJ0i AOJMKeH OBIThL PacCyYHTaH
Ha MNOTJIOLLEHHEe BCEro KOJHuYecTBa BOJLI, MOCTYNarwolleH 3a pacueTHelii nepuox. Pac-
YeT TOJIUIUHLE APEHHPYIOLIEre C¢JOof 0 MNPHHLUUAY IOTJAOUIeHHSI HYIXHO IPOBOAUTH
cornacHo Hactoauemy Ilocobuso.

05 Bo Bcex caydasix TOJUIUHY IDEHUPYIOUIEro CJOSA CAEAYET NPHHUMAThH HE MeHee
2 M.

[Ippu Haguuup JpPEHUPYIOLIEro ¢JOA HaJ MODPO0303alllTHRIM CJ0eM IocJeXHuH
MOXHO YCTPauUBaTh H3 HEKOHAUIMOHHLIX MNECKOB ¢ KO3bOduiueHTOM (QHABTPALHH
MeHee 0,2 M/cyT npH YCJOBHH, UTO 3TOT TDPYHT YAOBJAETBOpSeT TpPeOOBAHUAM IO Be-
Jivunge KOoo(Q(HUHeHTa IYyYeHHS ¥ CABHIOBLIM XapaKTePHCTHKaM., To Ke NpH YCT-
POUCTBE JPEHUDVIOLICHt MPOCJONKH M3 HEeTKAHBLIX CHHTETHYECKHX MAaTePHaJOB Hajk
MODPO303aLIUTHEIM CJOEM IIPH YCJOBHH, YTO HHTEHCHBHOCTL CTOKA BOJAB IO NOpaMm
X0JICTa He MeHee UHTEHCHBHOCTH IOCTYIJIEHHS BOALI B IIPOCJOHKY.

1.4. MeponpusiTugs 0O PEryJHPOBAaHMIO BOJXHO-TEIJOBOLO DEXHMa NPOEKTHPYVIOT
HCXOAs M3 VCJOBHUA OOEGCIHCYCHHS HOPOYHOCTH M MODO3OYCTOHUHMBOCTH  JAODOXKHOM
OJleXK ALl NDPH HaMeYeHHOII KOHCTPYKIMHM 3eMAsHOoro noJsotda. Heobxonumeie ans pac-
YeTa Ha IIPOYHOCTh JMAaHHLle O MakKCHMAaJbHOH BeJUUMHEe BJIAXHOCTH H MHHHMAaJbHOM
SHAYeHHH IIJIOTHOCTH TPYHTA, KOTOPhIE MOMHO OXHAATb B IMepHOA MeXAY Kamu-
TAJbHBIMHK PEMOHTaMH JOPOXKHOU OJeX[bl, cJAeAyeT YCTaHaBJHBAThL COrJacHO Ha-
crostieMy Iloco6nio. Cam pacueT Ha NOPOUYHOCTE MOPOMKHOH OAeXKABl IIPOBOJSIT 110
Hacrpykuusam Munrpancerpoa CCCP BCH 46-83 u BCH-197-83.

PacueT AOPOXKHOI OeXAH Ha MOPO30YCTOHUHMBOCTL H3JO0XeH B HacTtodaueMm Ilo-
coOuu. ITOT pacueT J0JKEH NPeAyCMaTpIBAaTh OIpPeAeJicHHe CYMMapHOH BEJHUYHHE
y4YeHUs1 TPYHTOB B 30HEe NpPOMep3aHHs NOJA HOPOXKXHON OJEeXJAOH, BKJIIOUaf yCTa-
HOBJIeHUe MNYYSHHsA: HEKOHIULIMOHHOro IMecKa MOpPO303alllUTHOrO CJOS, CJIHHHCTOrO
'PYHTA HaCHIIY, FPYHTA C HEHAPYIUEHHOH CTPYKTYPOH NOA TOJOIBOH HACKOH HJH
B OCHOBAHUM BLICMKH, a TakKXe I'PYHTAa HaA U IOA IPOCNOHKaMM U3 JPEHUDPYIOILHX,
KAalUJNgpoNnpepulBaOMIUX W THAPOH3OMALMNOHHKX MaTepuanos. llpu 3ToM ciaenyert
NpUHHMATE B KAaUECTBe pPAaCUYCTHLIX CPeJHEMHOrOJIeTHee 3HauCHHe H HaHBGOJALUIYIO
BeJUYUHY NOYYEHUS 3THX TPYHTOB B IEPHOJ MeXAY KANUTAaAbHHIMU pPeMOHTaMu J0-
POXHOHA OHEXJALl. MOpP030yCTONYHBOCTL AOPOXKHOH OAeXAH o0ecHeuHBAaeTCs, KOrjaa
NOJHSAATHE NOKPHITHSI NMpOEe3XKeH YacTH B pe3ynabTaTe NHyueHHA TPDYHTOB B 3UMHHUIl Ie-
pyoa He NMpeBHINAET AONYCTUMBEIX 3HAUYSHHH, NpHBEeJEeHHHIX B m. 1.8.

YKa3aHHBIE BEJHUYHHL BJIAXHOCTH, IJOTHOCTH H IIYYSHHS TPYHTOB HYXHO OnNpe-
AeNfiTh N0 Ppe3yiabTaTaM IIPOrHO3a BOJAHO-TEIIJIOBOrO peXHMa 3eMJSHOro IeJOTHA
JIJsi TPex JeT: rojxa c HauboJsee XOJNOAHOH M rojga ¢ naudojee Tensoil 3HMOU IO-
BTOPSIEMOCTBIO OJAMH Pa3 B NEPHOA MeXAY KaluTaJdbHBIMH pPEeMOHTaAMH JAOPOXKHOU
OACKAL W JJS CPeXHEeMHOTOJeTHEro roja IO BeJUYHHE CYMM OTPHILATEJBHHIX I'pa-
AYCO-CYTOK TeMuepaTyp Bo3ayxa. HeoOxoauMmule Aja 3TOro nporHo3a 3HaAYEHUS KJlH-
MATHYECKHX NapaMeTPOB, XapaKTepPH3VIOUIUX XOJ TeMmepaTypel BO3AyXa B YKa3aH-
Hble roAbl, CleAyeT HPUHHUMATL IIo Tabja. 8 MianM MO XAaHHHIM HaOAIOJACHUH METeOoC]YXK-
Ont corsqacHo npmi. 3 Hacrosuero Iloco6us.

3uagenns IJOTHOCTH, BJAMHOCTH M NYYeHHUSs TPYHTOB, BXONSIIHX B pacyeT
JOPOXKHONK OAEXKIH, HYXHO YCTAaHABJHBATh C YUYETOM BJHSHUA HA STH BEJHYHUHE
TPeX HCTOYHHUKOB YBJAXHEHHS: aTMOC(EpHBIX OCaAKOB, BHIAJAIOMIUX HA MOBEpX-
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HOCTh MNpoe3xed yacTH M OOOYMH; NOBEPXHOCTHHIX BOX, 3acTauBalOHluxca BOAU3N
JOPOrH Ha yyacTKax ¢ HeoOeclC4eHHBIM ITOBEPXHOCTHHM CTOKOM; IFPYHTOBHX BOJX U
BEPXOBOAKH. B 3aBUCHMOCTH OT BJIHSIHHSI 3THX HCTOUYHUKOB YBJIaXXHEHHS Ha YKa3aH-
Hhl€ XapaKTepPHCTHKH TDPYHTA pasauyaldT TPH THINA YBJaXHeHHs pabouero cjosn
3eMJIIHOTO IIOJIOTHA corJiacHo npun. 1 Hacrosuero IToco6usa. ATMochepHEle OcaiKy,
Bhinafgalliye Ha NOBEPXHOCTh OTKOCOB HACLIMM, MOXHO He Y4YWUTHLIBATh IpPU pacueTe
JOPOXHOH OJEX K.

1.5, Pa3paboTky XOHCTPYKLMH 3eMJsHOrO NOJOTHa CJeAyeT HauMHATh C YCTa-
HOBJICHHsS] BHICOTHI HachiIH HJAH I'JYOMHBE BHEMKH IO YCJAOBHAM pesabeda MeCTHOCTH,
3aCTPOVKY TEPPHTODPHH, IEHHOCTH CEJbCKOXO3fHCTBEHHBIX 3eMeqb, OofecneueHus1 CHe-
rOHE3aHOCHMOCTH AJopory, 0e30nacHOCTH JABHAKEHHA M BIHCHIBAHHA ROPOrd B JaHA-
wadr. IIpp ycraHOBJeHHHIX 3HAYeHHNX BHICOTHL HACHIH MAM TJAYOHHLI BHIEMKH He-
00X0AHMMO ONpEJEaNTh THI YBJaXHeHUS paGodyero CJos 3eMJSHOro IMOJOTHA COrJac-
Ho npua. 1 Hacroswero Ilocobmsa. 3areM nyxHO pa3paboTaTbh BapHaHTH MepoONpPHA-
THH 10 DPEryJHpPOBaHMIO BOJHO-TENJIOBOrO peXHMa UCXOAs H3 THNA YBJAXKHCHNS
paboyero cJjos 3eMJASHOTO MOJOTHA, TPYHTOBO-THADOJOTHYECKHX H KJHMAaTHIECKHX
YCJIOBHH, peibeda MECTHOCTH, HANHUHS AODOIKHO-CTPOUTENBHHIX MATEPHAJOB U MAA-
HHPYEMBIX TEMIOR CTPOHTEJbCTBAa. B KauecTBe BApHAHTOB MEepPONPUATHH CJAeAYyeT
NnpeLyCcMaTpUBaTh YCTPOHCTBO CHEIMAJbHEIX IIONepeuHblX Inpodunein (ynoaoxeHHHe
OTKOCH!, GepMbl), NMOBHIIIEHHE WJIH NOHMXKEHHe BLICOTEI HAaCHIIH N0 CPaBHEHHIO ¢ Iep-
BOHAYAJbHO HaMEUEHHOH BEJHYHHOH, YCTPOHCTBO MOPO303aHIUTHRIX M JAPEeHUPYIOMIHX
CJIOEB U3 HEKOHJAHUNOHHHX IECKOB H TENJAOH30JHPYIOLINX CJIOEB M3 Pas3jNyHbLIX MaTe-
PHaNOB, JADEHHPYIOUMINX H KaNWNAPONpepHBAIONUX IPOCJAOEK U3 HETKAHHWX CHHTE-
TUYECKUX MAaTepHaJsioB, THJAPOH3OJUDPYVIOHNIHX IMPOCJAOEK H3 pasjuYyHHX MaTepuanos,
a TaxMxe YCTPOMCTBO CJOEB 3€MJIAHOrO HOJIOTHA C NOBHIIEHHOHR NJIOTHOCTHIO I'PYHTOB.

1.6. Ilepen nporHo30M BOAHO-TENJIOBOTO pPEXUMAa 3EMJSHOro MOJOTHA HeoOXxo-
AMMO MNpPeNBapHTEJbHO HAMETHTB KOHCTPYKIMUIO AOPOXKHON OJeXIk N0 YCJOBHAM
MPOYHOCTH. B 3TOM cayuae B pacueT AOPOKHON OAEXKAR HYXKHO BKJIOUATh 3HAYEHUR
MORYJIsl YOPYroCTH, YIrJja BHYTPEHHEro TPEeHHsI M CUENJIeHHe TIpYHTa, BJAXHOCTH
KOTOPOr0 paBHA INOJHOH KalUMJIADHONR BJAroeMKOCTH, COOTBETCTBYWOULEH Tpebyemon
MJOTHOCTH 3TOT0 TPYHTa NPH CTPOUTEJBCTBe AOPOrH. DesuuuHy NOJHOH KATUAJAAP-
HOM BJIArOEMKOCTH IPYHTA HYXHO YCTaHaBJAMBATh SKCIEPUMEHTaJbHO UJU NPHHUMATH
Mo JRAaHHBIM pacyeron corJacHo 1. 2.2 [loco6ua.

IIpn npeaBapuTenbHO HaMEUeHHO KOHCTPYKLHH JOPOXHOH oJeXAh M BHOpaH-
HOM BapHaHTe MEPONPHATHH MO pPeryJupoOBAHMIO BOAHO-TEIJIOBOrO PEXHMa 3eMjis-
HOro MOJOTHA CJeAyeT YCTAHOBHTL 3HAueHUs TJAOTHOCTH, BJIAXHOCTH W TNYUYEHUR
TPYHTOB, KOTOphLle OHH OYAYT UMEThH B Ipolecce SKCIayaTalluu JOPOru.

HJs TporHosa 3THX BEJHYHH IOCJEJA0BATEJBHO ONPEACJSIOT: NPHTOK BOAL! B
TPYHT OT aTMOC(epHHX OCAAKOB, BHINANAIOIIHMX HA MNOBEPXHOCTh HNpoe3dxel YacTH
M O00YHH B OCEHHMH IePHOJ BJAroHaKOIJICHHMSI H 3MMOH JO YCTOHYHBOrO NpoMep2a-
HUSL 3€MJSIHOTO IOJOTHA (CM. I. 2); pacueTHble IOJIOXXE€HHUS] FOPU30HTA TPYHTOBHX
BOA B cJayuyae 3-ro Tuna yBjaaXHenus pabouero cios (cM. pasi. 3); ZMIOPH BJaX-
HOCTH TPYHTOB nepel HX npoMepdanmeM (cM. pa3nx. 4 u 7); TeMuepaTypHoe I11o0Jie
3eMJIAHOrO IIOJIOTHA B 3UMHHA Nepuox (cM. pasi. d); BJAAXKHOCTb, IJIOTHOCTb, NYyue-
HHEe M YCaJKy TPYHTOB HpH NPOMEepP3aHHU 3CMJAAHOTrQ NOJOTHA, a TakXe OCanaKy
FPYHTOB B BeCeHHMI mepuoj (cM. pa3g. 6); NPHUTOK BOAK B TFPYHT OT aTMOC(EpPHbIX
OCafKOB, BHIIANAIOIMHUX HA NOBEPXHOCTL IIpoe3Ked 4YacTH KM OO00YMH, H OT MNOBCPX-
HOCTHBEIX U IPYHTOBHIX BOJ B HEPHOA OTTAMBAHUs 3EMJSAHOrO NMOJOTHA BECHOH, a TaK-
XKe BJ2XHOCTh ¥ IJIOTHOCTh TPYHTOB B 3TOT Hepuop, (cM. pasa. 2 U 0); BAaXHOCTh,
JOTHOCTb M YCAAKy TPYHTOB B JeTHME nepuot (cMm. pa3a. 6). Iaa 3anaanbix pai-
oHOB (3anajanHee JauHMn Hapea — [lckoB — Cmonenck — Opea — Bopounex) 11111
JOPOXKHO-KJIHMATHUECKHX 30H HeOOXOAUMO JAOCHOJHUTEJbHO YUHUTBHIBATh HNOCTYANCHHE
BOAE B TPYHT OT aTMOC(EpHEIX OCAAKOB, BHINAJAAIOMHKX HA IIOBEPXHOCTL NIPOC +HeH
yacTH U O00OUHH B NMEepHOJ 3HMHMX oTTemnesed (cM. pasm. 2).

Ilpn npoBeseHnH pacueTOB BOAHO-TENJOBOIO PeXHMa 3€MJSHOrO INOJOTHA cCJe-
AYeT NMPUHHMaThb B KauecTBe HCXOJHOIT BJAAXKHOCTL I'PYHTA Nepej HAYaJOM OCCHHErO
nepuofa BJaaroHakomgeHus. IIpu 1-mM um 2-M TUnax yBJaXKHeHHS 5TY BEJHUMHY MOX-
HO NPHHUMAaTh PaBHOH ONTHUMAJLHOI BJAXHOCTH; TO XK€, NpH 3-M THIEe YBJaXHe-
Hus pabouero cjog B caydae pAacloJoKeHHs 3TOro CJOs BHINE 30HB KanuiaaspHOR
KaliMbl HaJ TOPHU3OHTOM IPYHTOBHIX BOA B seTHHII mepuox (cm. pasa. 3 u 4). Ilpn
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PaCIOJOXeHHH padodero CJ0f 3eMJSHOIO HOJ0THA B 30HE KAOUJJAADHOU KalMBl HC-
XOAH2A BJ2XXHOCTb I'PYHTa oupeaeiseTcd pacueToMm (cMm. pasa. 4).

llpu npoBejeHHHM DAacyeTOB BOJHO-TEIJIOBOro peXXuMa HeOOXOAHMO VUHTHIBATL
KPYyrJoroguuHnie H3MEHCHHA HNJOTHOCTH TPYHTOB 3€MJAAHOrO II0JOTHA2 B Hpouecce
aKcnayatanuyg Joporu. lns rpyHTOB nong Mmpoesikeid 4acThbi0 MU OOOYHHAMU MOMKHO
e YYHTBIBATh B@JHUHHY HMX HaOyxaHuss B OCEHHUU IMePHOI.

lleppoHavYaJbHO B pacyeT BOAHO-TENJIOBOIO peXuma HeoOXOAHUMO BBOJUTL Tpe-
OyeMyI0 MJAOTHOCTh TI'PYHTA HPY CTPOUTENLCTBe A0POorH. [Ias rpyHTOB eCTeCTBEHHOTC
OCHOBaHHSl B pacueT BKJAIOYAIOT HX IJOTHOCTH, YCTAHOBJEHHLIE NPH H3BICKAHHYU J0-
poru. lipu OTCYyTCTBUM TaKHX JAHHRIX JAONVCKAeTCS MNPHHUMATL 3NAYEHHA IJOTHOCTH
cKeJseTa TPYHTa eCTEeCTBEHHOro OCHOBaHMUA pasHeIMU: 0,9 oT MAaKCHMAaJbHOH TJIOTHO-
CTH [1Jd TecKoB, CYIecH K NhJeBaTHX cyriauHkoB H 0,90 OT MakCHMaJbHOH NJIOT-
HOCT!l [10 METOAY CTaHAApPTHOrO VIJOTHEHHA Jf HeIORJAeBAThIX CYIJIHHKOB H TJIHH.

PacueTnele 3HaueHWsA BJAXXHOCTH, NJOTHOCTH W IYYEHHA [PYHTA, MNOJYYEHHLIE
MpH 3TUX HCXOAHKIX JAdHHHIX, ABJASIOTCA HCKOMBIMH IDU YCJOBHHI BOCCT2HOBJEHUH
epBOHAYANBHOI MJOTHOCTH IpPyHTa B JETHHH TEpPHOA.

[Ipn BeanuuHe NAOTHOCTH TIPYHTA MOCJEe €ro ycaaxil B JeTHHIl NMePHoA MeHee
TpebyeMOH NJIOTHOCTH IPH NOCTPOHKe AOpOorH chaeaveT OXHAATLH pPa3yIJIOTHEHHA
FPYHTa 3eMJHOro NoJIOTHa. B 3TOM cJayyae HYKHO NOBTODHTbB DacueT, BKJKOYAA B
Hero B KadecTBe HCXOAHOH IJAOTHOCTH TPYHTAa 3HAa4YeHHe MJIOTHOCTH, MOJYYEHHOEe AN
JieTHero mepuoja roaa. llpn HeOOXOAMMOCTH pacyeT HYAKHO MOBTOPATH A0 TeX MNOpD,
NOoKa cYMMapHas BeJIMUHHA OCaJAKH TPYHTA BECHOIl H ero VeajikHd JeToM He Oyaer
paBHa BeJHYNHe NyiIeHHA 3TOr0 I'PYHTa B 3HMHUI [HeploT.

B 3TOM cJydae B KaueCcTBe PacueTHBIX CJeJyeT NPHHIMAaTb MakCHMalbHOEe 3Ha-
YeHIC BJAXKHOCTH M MHHHMAaJbHOE 3HAUYeHHE NJOTHOCTU IPVHTA M HAUDOQJBLUYID Be-
JAUGHHY ero INny4YeHus, KOTOpLIe MOLYT HUMEThL MECTO B NepHoJ PasyNJOTHEHMA TIPYHTa.

1.7. Ilpn pacueTHRIX 3HAUYEHHAX INJOTHOCTH M BJAXKHOCTH FPYHTA He0OXOAHMMO
9KCIeplIMEHTaJbHO YCTaHOBUTL MJau onpegenutb no Muacrpykuuun BCH 46-83 npou-
HoCTHLIE U AedOpMAHHOHHEIE XapPAKTEPUCTHKU: MOAYJAL YIPYLOCTH, YroJ BHYTpPeHHEro
TPEHHA U CHelJeHHA 3TOro rpyaTa. C y4eTom 3THUX XapaKTepPUCTHK cJaefyeT YTOUHUTH
HO IPOYHOCTH KOHCTPYKHMIO JAOPOXKHOH ogexan. JlauHblii BapuaHT 3aKaHYUBAIOT
COCTaBAATb [PH TOJINNHE AOPOKHOU OJACKIBI, MOJYUYEHHOI pacueToM Ha IPOYHOCTD,
KOTOpas pasHa WM MeHbIIe BeJHUHHB!, PACCUHTAHHOII Mo MOpo3oycTouunBocTu. Ecan
3TO VC/JOBHe He VAOBJRTBOPEHO, TO CJeAyeT H3MEeHHTb KOHCTPYKUIHIO JOPO2KHOIM
OZEX bl MJAd BHIOPATL JApyrue METOAB! peryJupOBauUA BOAHO-TEIJIOBOrO pexXHUMa
3eMJIAHOro MOJIOTHZ M HOBTOPHTH PacuyeT Ha HPOUYHOCTL Il MOPO3OYCTOHMYHBOCTh.

1.8, Ilns oOecreyeHHs MODPO3OYCTOHYMBOCTY JAOPOMKHOH OACKALI HEOOXOAUMO,
9TOOLl OXKHAAeMaa BeJUYHHA INYYEHHS TDPYHTOB JJs CPEAHEMHOrOJETHEro roja Mo
YCAOBHAM INPOMep3aHHs] He IpPeBHlIaga AONYCTHMOro 3HaueHusi. 1A MOHOJUTHBIX
MOKPLITUN KaNWTAJbHOTO THIA HYXHO TakXe OrpaHHuuBaTh OKHA2eMVI0 BCAWYHHY
NyyeHHUsA TPYHTOB MNOBTOPAEMOCTBIO OANH pa3 B MEPHOA MeXAYV KaNHTaJbHLIMHU pe-
MOHTAMH AOPOXKHOH OXCKIKI.

[lo npoponsuomy npoduaio Tpacck AOPOTH CAEAYVET BHAESAATH YYACTKH C OJHO-
POAHBIM M HEOLZHOPOJHLIM 3aJjeraHWeM TrDPYHTOB N0 CTelNeHd HepaBHOMEPHOCTH HX
nyueHud. K OAHOPOIHBIM HYIKHO OTHOCHThB Y4YaCTKH C TFPYHTOM OZHOIl Pa3HOBHAHO-
CTH WJH Pa3HHX pPasHOBUAHOCTEH MpPH TOPHU30OHTAJBHOM 3aJeraHuu CJ0eB TIPYHTa
B 30HC NpoMep3aHHs INOJ NOJAOLIBOR HACHIIN UJAW OCHOBaHMA BhieMkH. MHomycrmmoe
3HauyeHAe HOAHATHA IIPOE3XKEed YacTH HaJA0 OIpeleasaTh B 3aBHCHUMOCTH OT THNA
NOKPHITHA BOPOKHOH OAEKJAB U XapaKTepa 3aJeraHusl TPYHTOB.

IlydeHHe rpPYHTOB CYHIECTBEHHO HE BJHACT HAa POBHOCTb IOKPHITHA H JOJTOBeu-
HOCTh JHOPOXKHOH OJeX/bLI, €CJH MNOJHATHE NPOoe3XeH YacTH B 3IUMHHA NepHoa He
IPEBRIIIACT ZONYCTUMBIX 3HAUeHHUH no hopMyJaam:

hHFH(DGH) \'ﬁ hﬂ?q /3 [Ilﬂﬂ=lllﬂu(u); (1)

IIDH

3 [ Ruayulocn
h“?n(nﬂﬂ)> Auye [ 3 {non= [ + o (1 )(1 — - ) )] [xon o), (2)
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rae Mnya(ocu) — OXKHJaeMOe NyuyeHHe TPYHTOB IOA MOJOUIBOM Hachiny WX B OCHOBA-
HHH BHIEMKH, CM; HApye — OMHAaeMOe CYMMapHOe My4eHue IPYHTOB MNOJ JODOXKHOK
OAEXA0H, CM; Imn—,uonycmmaﬂ BEJIMIHHA TMOJHATHSA NOKPLITHA NPOE3KEH HaCTH,
CM; lnun(o;—-,ttonycmmaﬂ BE/MUKHA TOAHATHA NOKPHITHS [POe3kKeH HacTH HPH OM-
HOPOAHOM 23aJieraHunl IpyHTOB, cM; Kycx — KO((HUUEHT, yUYMTHIBAIOUIHH YCJIOBHS
saJleTaHuf TPYHTOB NOX [MOAOWIBOW HACBLINN WM B OCHOBAHHH BHIEMKH.

B pacueT caenyeT BKJIOYaTh cAeAYIOUIHe 3HAYEHUA [zon(o) CM!
KanutaJabHasa onexaa:

IeMeHTOBEeTOHHce MOHOJMITHOEe TOoKpHTHEe . . . . 3(4,0)
cOOpHOE MNOKPHITHE . . . . . . . . . . 4
achanbToOeTOHHOE TOKpHITHE (ropsAuasg M Tenaas

cmech Mapog I u I . . . . .. - . 4(0)

O6Jieruennas oxexjaa’
achaabToberoHnoe TnNokpbiTHe (ropsivas 1 TemnJgad
cMecb Mapkm I . . . . . . . o
[lepexonnas ogex#xa . . . . . . . . . . 10

3uaucHu? [zon(oy 03 CKOOOK HYXKHO NPHMEHATH IIPH BKJIOUYEHHH B pacueT Be-
JHYHHB TYYEHUS, NMOACUNTAHHOH [AJs CPEAHEMHOTOJIETHEro ropa Mo YCJAOBHAM IHDPO-
Mep3anns, 3HaueHHs B CKoOKax — A roga MOBTOPSIEMOCTBIO OAMH Pa3 B NEPHOA
MEMAY KanuTajJbHBIMH PeMOHTaMHK AOPOXKHOH OJEXKIHL.

B 3aBucuMocTH 0T XapakTepa 3ajeradus T'PYHTOB NOJA TNOAOWIBON HACHIIU HJH
B OCHOBaHHH BHIEMKH HeoOXOAMMO BKJIOUATh B pacueT cJeAyiolllle 3HaYeHHS KO-

buuventa Kyca:

OAHODPOAHOE 3aJeraHue rpyHToB . . .
HeOAHOPOJAHOE 3aJseraHde TPYHTOB IIPH 1-M Tune yBﬂa}KHe-

Hus pabowero caosf . . . . . . . 1,5
TO Xe, NPH 2-M 1 3-M Thnax yBJIa}I{HEHHH paﬁoqem caos . 2

B Bocrounnix patrionax II—III mopOKHO-KIMMaATHYECKHX 30H 3HAUEeHHS [ron cJie-
ayetr ypeauuuBath Ha 20—409% (Oospllee 3HaueHUe — AJs1 0OJIEMUEHHHX U Nepexoll-
HbiX JOPOXXHBIX OJeX]).

1.9. Ilpu olLeHKe BapHAHTOB MEpPONDHATHR IO PErYJAHPOBAHHIO BOAHOTENJOBOrC
peXXHMa 3eMJISTHOrO MOJIOTHA C¢JeAyeT NDUHHMATL B KAayecTBE OCHOBHOrO KpPHUTEPHUS
MHHHMaJIbHbIE 32 CPOK CpPaBHEHHUs IIpHBeJIcHHBIe 3aTPaThl, KOTOPHE IpPeACTaBJaAIOT
coGOH CYMMY InpHUBEJEHHHIX KalliTaJlbHBIX BJIOXKEHHE B AOPOXKHOEe CTPOHTEABbCTBO,
TPAHCIOPTHLIX PacxXOAOB U PACXOAOB HA DKCIJIYaTAaI[UIO JOPOTH.

2. HPUTOK BOIblI B F'PYHT OT ATMOC®EPHbLIX OCAIKOB

[IpuTOX BOAR B FPYHT OT aTMOC(EDHHIX OCAaAKOB cJjaeiyeT YCTaHABJANBATD
Aasg Tpex nepuonoB. IlepBrift HaunHaeTca OcCeHBID ¢ MOMeHTa BJACOHAKONJICHUS B
3eMJIAHOM HOJIOTHE MW 3aKaHuyUBaeTcs 3UMOH Npu yc'routmsom NpoOMEP3aHUU TPYHTA;
BTOPOH HMMEEeT MECTO NpPH OTTAaWBAHMH TPYHTOB MO/ Ipoe3kel YacThio H ofounHaMH
BO BpeMA 3HMHHX OTTCHeJeli; TPeTHH HaYMHAaeTCs BEeCHOH ¢ MOMeHTa OTTauBaHuf
pabouero cJ0s 3€MJISHOrO IOJOTHA ¥ 3aKaHYUBAETCs IPU NPEBLIINEHHH HCIapeHHus
BOAbl HaJ BeJHUHHOH BIHTHIBAHUSA OCAaJIKOB.

[TpOorHoO3MpOBaTh OPHTOK BOAL B IPYHT B IEPBHIl M TPeTHIl NEPHOALI VBJaXKHe-
Husl cJeAYeT AJs1 PAacYETHOro roja ¢ Hauboabllell CyMMapHOH IPOLOJXKHTEJbHOCThIO
BhiNaJdeHusl OCaLKOB C NEPHOANYHOCTHIO MOBTOPEHHS OAMH DPa3 3a CPOK MEKAY Ka-
MHTAJbHBIMH DEMOHTaMH JNOPOXKHOH oaexaH. IIporHosuposaTh npuTOK oOCajiKOB B
CPYHT BO BTOPOH NepHOA YBA2XKHEHHA HYXKHO AJs rojla CcoO CPeRHEMHOroJeTHEH
CYMMapHOH MOPOAOJIKHTENLHOCTLIO BHINAJCHNA OCaAKOB (B BHAe HOXKIAA K CHEra)
B TEUEHHE 3HMHEL.

2.2. lns pacuera NPHUTOKa BOAHW B TPYHT HEOOXOAMMH CJeAVIOUlHe AaHHBIE:

THNIBI TMOKPBITHA IIPOE3XEH YacTH H YKpenJeHHss o00uUMH, a TakKXe pa3MepH
KOHCTPYKTHBHEIX 2JIEMEHTOB JAODOrd: HIHDHHA Npoe3xed uacTH u 000YUH, IPOAOJAL-
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Hull YKJIOH HOPOrM, NONepeyHhH VKJIOH Hpoe3XeHd yacTH U o00ouun (OpPOEKTHHIE
AaHHbIE) ;

XapakTepUCTHKA TPYHTOB 3eMJISHOIO MOJOTHA: KO3(hQPHUIHCHT (uALTPaLHH, NOJ-
Hasag KalWaJisipHasi BJaroeMKOCTb, BJIAJKHOCTh Ha IPaHHIe TEeKYUeCTH M ONTHMaJbHAaf
BJIaXXHOCThb. Ilpm opHeHTHDPOBOUHHX pacuerax -— KO3(POHUUEHT YIJIOTHEHUS I'PYHTA
11 ONTHMAaJbHAS BJAXKHOCTD;

MEeTeopoJoruueckue (PakTopbl B HOCAeIHHI MecHll OCeHH *:

KOJIUJECTBO OCAAKOB M YHUCNO JO0XKJAEH, CyMMapHasi NpPOJOJIKHTEJbHOCTb BEIIA-
JeHHs OCAAXOoB H AeGHIUUT BJAAXKHOCTH BO3JAyXa 3aJaHHOH oOecHeuYeHHOCTH, CpejHe-
MeCAYHbIe 3HAYEHHUS HHTEHCHBHOCTH AOXISA M CKOPOCTH BeTpAa;

MeTeopoJsioruueckue (akTopsl B NepBHIH Mecsil BecHH! (TakHe e, KaKk H B IIO-
CJAeHUH MECHll OCeHH)

METEOPOJOrHYeCKHe aKTOPhl B 3UMHHH NEPHOA: KOJHYECTBO OCAAKOB, UHCJIO
ROXKJEeH W cymMMapHas HNpPOROJMNKUTENLHOCTh OCAJNKOB, BRINAJAUIUX B BUAe HOKAM,
3a KaXJblM MeCsl 3UMbI IO CPEJIHEeMHOTOJeTHHM MaHHRIM. [lonyckaetrcs ONpeaeasTh
CYMMapHYIO MNPOAOCJXKUTEJbHOCTh OCaJKOB, BHINALAIOUIKX B BHIAE JOXKAS, U UHCIO
pox e nmo dopmynae (3) u tada. 1. Insa sToro HeoGXOAMMHE! JaHHHE O CYMMAapHOH
ODOAOKHUTEJbHOCTH OCAaAKOB, BHINAJLAIOUINX B BHAE JOXJAd M CHeEra 3a KaXJbid
Mecsl, 3HMBI, M 3HAYEHHUS CPeJAHEMeCAUYHRIX TemIepaTyp BO3AYyXa 3HMOH MO cCpelHe-
MHOT'OJICTHUM JaHHBIM.

Tadoauma 1

F ey e e e——— e

®cp.. °C... 0 —2 —4 ., °C... I —6 —8 —10

Kx C . 12 11 9,9 (| K, c e e 7.5 I 6 I 5

filg . . 7 7 6 Mg . . 5 l a) 3
| )

Jas 3uMbl cyMMapHasd NPOJOJXKHUTEBHOCTb OCAAKOB 3a Mecsan I, MHH, Bhina-
AQOUIHX B BHIe JOXAA, ycTaHaBJguBaeTcs 1o QopMy.ie

Tﬂl — T_u. CH [1 T (SoﬁKﬂ@Cp) / 100]- (3)

rae Tp, ca— CyMMMapHasi MNPOAOCJIKHUTENLHOCTh OCAAKOB 32 MeCdl, BbIMajalliux
B BHAE JONJAA M CHera, MO CPEXHEMHOrOJIETHHM JaHHBIM, MHUH; Kz — K03(D(HUHEHT,
1/°C; Bcp — cpegHeMecauHasi TeMieparypa Bo3iayxa (co aHakoM Muuyc), °C.

Bemmunny kosdhdunuenta Ky u umcao jgoxjel suMoil my caeiyer ycTaHaBJIH-
BaTh MO TaOJ. | B 3aBUCHMOCTH OT CPeJHEMeCcsiYHOM TeMIiepaTyphl BO3AyXa.

3nayeHne KanUJJSIPHOH BJaroeMKocTH rpyHTa (Wgks, LOJH €IHHHIB) MOXKHO
NPHHHUMATL paBHOH NOJHON BJAaroeMKocTH (Wgs, AOJHM eJUHHIB) MUHYC BEJNYHMHA

Yeosn, KOTOPYIO onpenensiior no taba. 2.
Tabauma 2

el - L

Veoay ROAM eaummunl, npr K., Viogn AOMH efnHuIH, npu Kg,
PaBHOM paBHOM
W, ., rpym- . : W, rpya- [——
T2, % ta, %
| 0,95 0,9 [ 0,96 a.9
20 0,03 0,04 0,05 4() 0,01 0,02 0,03
30 0,0 | 0,03 0,04 |

* 3a KoHel, OCGHM M HAYaJI0 BeCHH INPHHATA JaTa YCTOHYMBOI'O Iepexofa cpen-
HeCYTOYHOIl TeMIepaTypel Bo3JyXa uepes 0° C.
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1114 1eCKOB MeJKMX H NBUJIEBATHX NMPUHUMAIOT T€ XKe 3HauyeHUus Vsosz, UTO U AJd
FAMHKUCTEIX TpyHTOoB npn W.=209% (rge W.-— BiaXHOCTh Ha TrpaHMie TEKy4YecTH
U Ky — KoahdHIMEHT YIJOTHEHUS] TPYHTA);

Wa.s= (Prp —Pex)Ps/(PrpPex), (4)

T1e QOrpy Pexs Ps— COOTBETCTBCHHO IIJIOTHOCTL HacTHIL I'PyHTA, CKeJaeTd rpyHTa Ii BO-

obl, Kr/ms,

[Ipu pacuere mo ¢opmyde (4) MOXKHO HCHOJb30BATh OCPEJHEHHblE 3HauCHHAA
IJJOTHOCTH YacTHI IPYHTA Prp, KI/MY, NPHBEJCHHBIE HHXKE:

[Tecok MeaKMH M peleBaThld . . . . . . . . . 2630
[MetneBag cymecsb . . .+« v e o . . ., 20660
Jlerkasa cymnech C ... ... ... 2680
Jlerkuii nblieBaTRY CYrAHMHOK . . . .« . . . . . 2690
Jlerkufi CyrIMHOK . . . . o« o« o« . . . . . 27100
Tsxkenbl#l CYLAMHOK . .« .« o« v o . . . 2710
[IbiieBaTasg TAMHA . . « o« e v e w2720
JKupass ratypa . . . . . . . . . . . . . 2040

[Tpu ycTaHOBJEHHM XapakTepHLHIX YYacTKOB JOPOr¥ AJsl pacyeTa NPHTOKA BOIH
B 3eMJAHOE TOJOTHO HeO6XOAMMO VUHTHBaTh noAapasfaenenuve teppatopuu II u III
popoxuo-gauMaTndeckux 3oH CCCP na 5 paiOHOB MO YCJOBHAM YBJAXHEHHA OCa-
kamu (Taba. 3). B ocHoBy paliOHMpOBaHHSA NOJOKEHB CPeXHEMHOroJIeTHHE 3HAUEHHS
fedHUMTa BJAAXKHOCTH BO3ZyXa M OCaAKOB, BLIMABIUKX B IEPBBHIA BECEHHUH U IOCIEA-
HUH OCEHHHI MECSILEL.

Homep
payiona
(AOPOK-
HO-KJaK-
MAaTHYe-
CKad 30Ha)

I (I1)
2(11)
3 (1)

4 (11)

5 (IT)
2(111)

3 (1I1)

Tadbauna 3

sl e e i i —

[eorpadgryueckue rpaHuilbl panoHa

L - e

Esponeiickas uwactb Il a0pOXKHO-KAHUMAaTHUECKON 30HH 3amajHee JHHUA:
Mepcparc (J/IatCCP) — Bupxait — Yrmepre — Jlazausft (JIurCCP)
EBponeiickass uacte Il nOpOXHO-KJAHMaTHYECKOH 30HH A0 TFPAHHUK Daii-
onoB 1(I1I) m 3(II)

Esponeiickaa =gacte Il 10POXXHO-KAMMATHYECKOR 30HL! K IOTY OT JHHHHU:
Kospos (Buagumupckaa 00a.) —Uyxaoma (KocTtpoMmckass 06.1.) —
Hukonsck (Boaoroackas 06.1.)— Onapuno — Jlofino (Kuposckast 06..) —
Kyabimxap (Komu-Ilepmauxuit  aBromoMHEIE okpyr) — Oca (Ilepm-
ckasg 00J1.)

Azuarckaa uacth Il AOpPOXHO-KIMMATHUECKOH 30HLI CeBEpPHEe JHHHHS
Cesepoypanbek  (CeepanoBckas 0041.) — Vpaii-Bonuapnl  (XaHTe-Man-
c%nc;mﬁ aBTOHOMHBIE OKPYT) — Kyntuku — HoBasg JKusup (Tomckas
00.J1.

Asnatckaa wactb I nOpOIKHO-KJHMATHYECKOIT 30HBI K IOTY OT I'DaHHIILE
pafiona 3(I1) no aunun: ApremoBckuii — Tyryamm (CBepasoBckas
004.) — OMyTunckuii (Tromenckast 06..).

Asnarckaa vacTb Il HOPOXHO-KNIMMaTHUECKOH 30HH K IOI'Y OT I'DaHHILLE
paiiona 4 (1)

Esponeiickas yacts 111 10pPOXHO-KJIMMATHYECKOH 30HH CEBEPHEE JMHHMU:
Oxnuua (Moapasckas CCP) — Jloxpuua (IToaraBckas 064.) — Q60-
AHb (Kypckaa o6a.) — 3anonck (JIunenkas 06a.) — Kospo (Baamu-
Mupckaa 00a4.) —Oca (Ilepmckas 006s.) — Ackuno  (Bamkupckas
ACCP) — Kyca (Uensnbunckas 06d4a.).

Epponefickas uwacte IIl nopoxmo-kaumaThueckol 30HH 10
paitonos 2(III) u 4 (III) A0 rpaHHIBE



Howmep
pafiona
{A0DOXK-
]KO-KJ1-
maTuye-
EEAf 30da)

IIpodoasacenue taba. 3

l'eorpadnyeckue rpaduns pafoHa

4(111)

S(I11}

HHH:

il S

(YnbsinoBcKass 00J1.)
(Yamyprckaa ACCP) — JliopTionu —

e———

Epponeiickass yacte III AOpPOXHO-KIMMATHUECKOH 30HB K IOCY OT JIH-
HoBocnacckoe — YJAbLAHOBCK
(Tarapckas ACCP) — Capanya

Munnasik (bamkupckag ACCP).

Asnatckas vacte III AOpOMHO-KAHMATHYECKOH 30HHI MEXAY JUHHUAMU:
Hasnsaesck — MaprsinoBgka (Omckast 064.) — ba3onn (ToMmckas 06i.) —
JlebeneBo (HoeocuGupckasa 06.1.)
Asmnarckas uacte [I1 gopoxHO-KAUMaTHUECKOH 30HMW K 3amnagy OT rpa-
nuusl pastona 4(III) po aunun ®PepmamneHyas — Aprasiu

ckag o04.)

— YueTonodan

(Hensnoun-

HPII pacyeTe IMNMPHTOKa BOJABI B TPYHT MOZKHO HCIIOJMb30BATh METEOPOJOriHueCKHe

Rauusle, npiuBeAcHHble B Tabn. 4 AJA yKA3aHHBIX PAHOHOB MO YCJAOBHAM YBJAXKHEHM

ocallKaMH.
Tabauuga 4
'y R ‘ o
..IEI f II:I.'..I' 5 ={ Ty ﬂ.-l E v fh vy . .E

z 588, 55 | 33 |358F| &g

E Hagado u komer |Ec8 . ¥5 E‘g | a9 . YE

= Fopox mepuoia A El w2, | R_E|=a B &8

7y E(.nngg Egﬁ 0%3 gmﬁggi oo,

g ceTal HeZ| FY¥E(BaEYE gH

5 8.3 285 =2f (2028 ad

- ‘ lll*n:'.mn' O E| Ter (HEuwr| Oa

ITepsolll seceHHUl mecay,

2 Apxanresnck 121/IV—21/V 210 0,006 60 [ 1,2 4
Bgﬂbnmc 21/111—20/1V 230 {0,006 55 | 1,1 4
JleHnHrpan 3/IV—-3/V 210 10,006] 9595 1,5 F 4
Mocxksa (3/IV—-3/V 165 (0,007 50 | 1,8 | 4
Pxes 5/IV-—-5/V 200 10,006 60 | 1,7 4
CHIKTBIBKAD 13/IV—13/v | 260 {0,005] 55 | 1,5 | 4
YUepHHUTOB 21/111—20/1V 180 10,008 | Tf)O L, I ;-_1

> AnekcauapoBcroe 125/IV—25/V 180 {0,007 &0 | 2,1 5
ByryapMa 10/IV—10/V 200 {0,007 55 |2 9
Kupoe 1/IV—11/V 190 {0,007 55 | 2 5
Tam60s 131/111—30/1v | 180 {0,007} 55 | 1,7 | 4

4 CBepaJoBeK 10/IV—10/V 190 {0,005} 55 | 1,8 6
TioMeHb \7/IV—17/V | 150 0,006 40 | 2,1 4

D MuHycIHcK 8/IV—8/V 100 {0,007 40 2 , 2 3
OnMCK 14/IV—14/V | 110 |0,009] 45 [ 2 | 5

ITocaednutl ocernnuit mecay

2 ApxaHrebcx 20/1X—20/X | 270 {0,007 80 |0,5 5
Bg.ﬂ’bHIOC 21/X-—20/X1 230 {0,006 60 | 0,4 4
JleHuHrpas 11/X—10/X1 240 |0,007{ 70 | 0,8 4
Mocksa 5/X—4/X1 210 10,007 55 | 0,9 4
PxeB H/X—4/XI 230 10,005 6> {0, 8 4
CHIKTLIBKAD 15/1X—15/X 1 380 |[0,005) 80 | 0,0 4
UepHnuros 118/X—17/X1] | 200 ]0,007; 40 }0,5 4
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I[Tpodonscernue Tabnr. 4

« B 1 'E.
@ | |2 o @ = =0 |Bgdw =
5 283, 55 | =8 |558E| &s
E Fopo Flauanmo H KOHeIL §§\g£ m:: Egm :E’EE&' uE
A pox nepuoAaa 5S4y § ESE :ms = @ g Em
: SERE| 522| 7R |SETE C
T o5 2 G55 | FRe e e &2
3 | AnekcaHApOBCKOe 14/1X—14/X l 290 (0,006 70 | 0,9 D
byryabMa 23/1X—23/X 250 (0,006 &85 | 0,1 5
Kupos 21/1X—21/X 260 (0,006 65 | 0,9 5
Tam6oB 7/X—6/X1 230 {0,006 60 |1 4
4 | CBepaiioBcK 18/IX—18/X 280 (0,005! 70 |1 6
TioMmeHb 21/1X—21/X 240 10,005] 55 |1 4
5 | Munycnuck 118/1X—18/X I 120 I 0008 45 |1.2 | 3
|  Owmck 20/1X—20/X 130 {0,006 45 | 1,1 3

2.3. Ilputox BOAH B TPYHT B NEPBHII NEpPHOA YyBJAAXKHeHHS aTMochepHLIME
OCaAKaMU CJASAYET OlIpedeaTh MO PopMygaM:

QIHTM(HP-H)= 10_33HPH’BH(HD.H)mrP§ (5)

g arm(06)=10"%any (H sn(06) — H'mon(06)) Orp (6)

FAe g arm{ap.vy — OPHTOK BOAK! B TPYHT OT aTMOC(hepHEIX 0CAaJKOB, BHIIAJAWONIUX Ha
NOBEPXHOCTh NPOE3Ked YaCTH B OCEHHHH NEePHOJA BJArOHAKOIJIEHWA H 3HMOH J0 Yc-
TOMYMBOro IpoMep3aHuss rpyHra, M3 Ha 1 M2%; ¢’arm(o6) — OIPHTOK BOAM B I'PYHT OT
aTMOC(hEpHBIX 0CajKOB, BLIMAAAOUIHX HAa MNOBEPXHOCTh OOOYHH, M OT CTOKA BOJKBI
€ mpoe3xked uvacTd Ha OOOYHHY B OCEHHHH NEpHOJ] BJATOHAKOIJIEHHMA M 3HUMOH J0O
YCTOUYHBOTO IpoMep3aHusi TPyHTa, M® Ha | M2%; app, — k0o(hUNUEeHT, YUUTHIBAIOMIUHK
JONONHUTEJNBHEIH NPHTOK BOZLB!, NMOCTYHNAWIUEH B TPYHT A0 M IOCJE DPACYETHOro Mecs-
ma, 0espasMepHas BeJAHYUHA, anp— 1,3; H’pu(op.sy U H’zn(o6) — KOJMHIECTBO BOALI, BIIH-
THIBAIOILEHCA B TMOCJACIHUN OCEHHUIN MeCsl PACUETHOrO roja B TPYHT 3eMJSHOrO IO-
JIOTHA COOTBETCTBEHHO IO MpOe3KeHd 4acTbl0 M Ha o0ounHax, MM, H’gcn(o6) — KO-

JINYECTBO BOAR!, HCHAPSAOUIENCS U3 TPYHTA 3eMJSHOrO TMOJOTHAa HAa OO0OYHMHAX B IO-
CJACAHUH OCEHHHH MECHAIN PacYeTHOro rojaa, MM, ®rp — naomanb, M? (wrp=1 M?).

[lpuToKk BOABLI BO BTOPO#A MepHO] YBJAAXKHEHHA aTMOChEDHBIMH OCaaKaMM AOMY-
¢KaeTca onpexeasith (¢ 3amacoM) no dbopMmymaam:

qHaTM(Hp.q) = IOEHHHBn(np,t:)‘arp: (7)

g arm(06)=10"2H" y11(06)®Dcp, (8)

TAC q”avs(np.ay — NPUTOK BOJAHI B IPYHT OT aTMOCEpHHIX OCAAKOB, BHIIAAAKOIIHX HA
TIOBEPXHOCTL MPOE33KeN 4YacTH B IHepuos 3UMHHX otrenened, M3 Ha 1 M2, @7 arm(o6) —

IPHTOK BOJAHW B TPYHT OT aTMOCC(EpHHIX OCaAKOB, BHINAJAIOIMIHX Ha NOBEPXHOCThb
00049HH M OT CTOKa BOJH ¢ Npoe3Kell YacTH Ha OOOUMHY B IEPHOJ 3HUMHHX OTTEIE-

Jer, M® Ha 1 M2, H” syiap.ay B H” sn(o6) — KOJRUECTBO BOJH, BNUTHBAIOMEH#cS B I'PYHT
COOTBETCTBEHHO NOJ MpOe3KeH HacThid M OODOYHHOH B TEUeHHe Mecsia, KOTODHH Xa-

pakTepusyercss HaHOOMAbHIEH CYMMapHOR NHPOALOJKHUTENLHOCTBIO BRINAJEHUA OCAJTKOB
B BUAE AOXKIA, MM.

[IpuTOoK BOALI B TPYHT B TPETHH MEPHOA YBJAKHCHHA aTMOCOEepHHIMH OCAAKaMU
CHlefyeT onpeaetaTh Mo MopMyJsaM:

qma'rmtnp.q):' IO—SH’”nn(np.q)mrp: (9)

& H,a'm{ﬂﬁ) = ]Q—3 (H " e (e6) — H ”!u:l(lﬁ)) 6I‘}J» ( 10)
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rie g”’azm(np.sy — NPHTOK BOARI B FPYHT OT aTMOC(EPHBEIX OCAJAKOB, BhHINAAAXLIHX
Ha MOBEPXHOCTb IPOE3XKeH HacTH BeCHOH B NepHOJ OTTaHBaHUS IpyHTa, M3 Ha 1 M2
g”’ atm(o6y — NPHTOK BOJAH B TPYHT OT aTMOchepHHIX OCalKOB, BbiMaJaloUiHX Ha Io-
BepXHOCTb OOOYHH, M OT CTOKA BOABl C Npoes3:XeH yacTH Ha OOQUHMHV BECHOH B NepH-
OA orTauBaHua rpyHTa, M2 Ha 1 M?;, H"gympuy B8 H7 ppe6y — KOJUYECTBO BOJHI,
BNUTLIBAIOLIEHCS] B MNEPBLIM BeceHHHM MeCsll pacyeTHOro rojfa B CPYHT 3eMJSHOrC
MOJIOTHA COOTBETCTBEHHO INOJ TNpoe3:Ked uacTbio # HA ofouumHax, MM; H’7cuos) —
KOJHUYECTBO BOJbI, HCIApsouleldcs H3 TPYHTA 3eMJSHOrO MOJOTHA Ha o000uuHAX B
Nepeblid BeCEHHUI Mecsl pacyeTHOro roja, MM.

2.4. BrnuteiBaHHe BOJAB B FPYHT cJeAYeT OnpelenasiTb 3a NOCJAEIHHH OCEeHHHH
H IEePBHI BECEeHHHI Mecslibl, a B palloHaX ¢ YacThIMP OTTenedsMH — H JJs 3HMHEro
Mecsla ¢ HaudOoJblluer BeJinuHHOMN 7 1.

IlocaenoBaTelbHOCTH pacueTd BNUTHIBAHUA BOADY

CyMMapHy0 BeJHUHHY CMayMBaHHS NOBEPXHOCTH Mpoeaxeil uacTH H 000unH Hey,
MM, onpenessiioT no opMynam:

3 SEE— -k
Hcmzﬂcmmﬂyd(r*—Tﬂ)fmﬂ; (11)
Hey S my max figy, (12)
rie acu, max ¢y — NMOKasaTreJid CMaulBaHHS IYOBEPXHOCTH INpoe3xeH vacTH u 06o-
YHH, MM; Mjy— YUCJ0 AOXKIAEH paCyeTHOH NOBTOPAEMOCTH; d — AedHUUT BJAXKHOCTH

BO3/lyXa ToH xe noBTopsieMocTH, rlla; T,— NponoOMXKHTEJbHOCTD KOXKAA TOH Xe
NOBTOPAEMOCTH, MUH, T — NPOLOJXKHTEJbHOCTL pPacueTHOrQ nepHofa (Mecaua), MuH.

3Hauenns mNokaszaTenell cMayHMBaHUA JMOBEPXHOCTH 1poe3XxkeHd dacTH W OOOUHH
ipHBENEHH HHKE:

[ToxprITHE: Acw maxhew,
MM MM
acthannTofeTOHHOE ... . 001 0,5
lieMeHTobeToHHOE . . . . .o 0,02 1,0
I'pyntoBasa o6oumnHa:
oroJedsas . . . . . . . 004 1,5
C TPAaBAHBIM [OKDOBOM cpeHell
TYCTOTRI . . .. . 010 3,0
¢ TYCTBhIM TpaBHHbm mhpDBmI . 0,15 4,0

Insi 0O0UMH, yKpenJeHHLIX jlebHen! 1 NecyaHO-rpaBHIIHON CMECbIO, 3HaYyeHH
noKkasatesed cMauuBaHHsi HPHHMMAIOT Te e, UTO [Js OroJleHHOH rpyHTOBOH OBepX-
HOCTH.

Beanunny Hey ycTaHaBiInBaloT AJs NEPBOTO U TPETHETrO NEPHOAOB YBJAXKHEHHA
aTMOC(HEepPHBIMH OCafKaMH, [.17 BTOPOro nepuopa fHey=~0.

CyMMapHOe KOJHUYecTBO BOJbI, BOHTbIBalouielicss B NOKPhiITHE Hencvy, MM, onpe-
nens10T 1o QopmyJe

(13)

rie aop— IoKasaTeslb BOJAOIPOHHIAEMOCTH MNOKPHTHA (A achaJbTOOSTOHHBIX [MO-
KPBITHH, HaXOASIUIUMXcA B VYAOBJETBOPHUTEJABHOM COCTOSIHHM, ao=0,003, ana neMeHTO-
OeToHHRX a¢=0,013 mMM); bg — KoadUIHEHT, VUHTHIBAIOIIMKA CTENEHb 3aNOJHEHHS
B/1aroil IUBOB, MUKPOTpEIMH H mop OeTOHHOro KaMHsl nepef AOXKAEM (I OCEHHEro
H 3UMHero nNepuHoaoB bo=4~80; mna Becennero bo=100 MHH/MM); iy — CpPelHAA HH-

\ 0,41n¢
Hono) = dommia it (1 4 boiy) 10 BI1 (0)

* Ilpu pacuere cieayer uUMeTb B BHAY, UTO HOJ 3HAKOM KODHS He IOKasaH KO-
st PUINEeHT, PaBHEI eJHHHLE, VBA3LIBAIOUIHH NPHHATLIE PA3MEDPHOCTH.

*%* llpn pacuere caeAyeTr UMeTh B BHAY, YTO NMOA 3HaKOM Jorapudgma, BXOASIIEro
B INOoKa3aTel/lb CTENEHH, He NOoKa3aH KodhdHUuMeHT, paBHBEIN €AHHNUE, YBA3hIBaIOLIMA
NPUHATEIE DPA3MEPHOCTH.
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TeHCUBHOCTb AOXKAA, MM/MHUH; lsn(oy) — NPOXOJHKUTEJBHOCTh BIHTHIBAHUA BOJH B 1IO-
KpHITHE, MHH

fan (0) — (’f.ﬂ.Tﬂ. - HEM(HP-WJ)/(iEmﬂ) 3 (14)

Hew(np.y — CyMMapHaa BeJHYMEA CMaYHBAHUA [OBEPXHOCTH MLOE3XKeA YaCTH, MM,
onpeneaseMasn nmo Qopmyaam (11) m (12).

[Tpu BO3HMKHOBEHHH TpEemHMH B acdajJbTOOSTOHHOM NOKPBHITHH CJEAYeT IPHHH-
MaTb 3HaueHHe KOd(pPHMIHEHTA Ao TAKUM XKe, KaK JJA LEeMeHTOOETOHHOro IOKPLITHA,

CyMMapHOe KOJHUYECTBO BOAK, BIUTHIBAIOUleHcA B TPYHT 3EMJISHOrO NOJIQTHA
Mo npoesxed yacTbl0 Honnp.wy, MM, BRIMUCISIOT 10 BBIPAMXKEHUSIM:

npu MpH Hreu=Aonfan (o)
HBII(IIp_q}:AnnHBII(ﬂ); (15)
npA Hen<AoaHsn(o)

pHx Han(up.sy= Hsn, (16)

rae Hpy — KOJUYeCTBO BOJB,, KOTOPOE MOXKET BIMTATBCA B I'PYHT, MOKPHITHIA BOAOH, B
TEUEHHE BCEI'0 paccMaTpUBaeMoro nepuopa, MM (cM. pasg. 4); Aoz — KoadbduINenT,
VAATHBAIOIHUHA HCcnapeHve BOALI H3 JOPOXHOH OAEXAbl M HUIKeJeXKallero rpyHra H
AKKYMYJASLMIO BJArd B CJAOAX JOPOXKHOK OJeXAH B paccMaTpPpHUBAaeMHH NEPHOZ.

[Ipn pacuetre BNUTHIBAHMA 3a MeCAI MOryT OHITb IPHHATH NMPHUBEACHHLIE HUKE
agaueHuss KosdduuneHta Aoz B 3aBHCHMOCTH OT ReQHIHTA BJaXXHOCTH BO3xyxa d,

rlla:

d O 1 2 3 4
Ao . . . . . . . 10 0,7 0,3 0,2 0,1

MuTeHCUBHOCTh NMOCTYIJIEHHA BOAN Ha OOGOUHHY ins, MM/MHUH, Onpelesercd MO
bopmyJe

Lo B=£ﬂ+5£c1'{u)/&, (17)

rae b — mupuHa OAHOCKATHOH MJH IOJIOBHHB JABYCKATHOH IpOe3KeHd 4acTH mo Ha-
APaBJCHUI® CTOKa BOABI, M; 4 — WHpPHHA OOOYUHLI IO HANPABJEHUID CTOKA BOJH, M;
fer(o) — HHTEHCHBHOCTb CTOKa BOJBI ¢ IIpoe3xel gacTH Ha 0O0OUHiy, MM/MUH,

JJonyckaetrcs NpUHHMaTk b=56 U d=a, rAe b ¥ @ COOTBETCTBEHHO IIHPHHA OJHO-
CKATHO! WJIM MOJOBUHEL ABYCKATHOH Npoe3axeH YacTH U IMUPpHHA OOOYMHH, M;

ch(n}=[ﬂ'—Hﬂu{a)/(mﬂ.tﬂnw))- (18)

KosthhuuyeHT BHOUTHIBAHUS BOJALI B TPYHT 3eMJAHOro IonotHa (OeszpasMepHad
BEJHYHHA) PACCUYUTHIBAIOT MO BHIPAKEHUIO

3 -
V' Ky Wonr
T W2 Wk.s

rae K¢ — Koadbduuuent duaprpanuu, Mm/fcyr; Wp— BjJaXHOCT Ha rpaHuIE TEKyd4e-
¢TH TPYATA, AOJH eAHBMUH; Wonr — ONTHMAaJbHasl BJAXKHOCTb TPYHTa, MOJH €JHHH-
nel; Wy — KanuaaapHas BJArO€MKOCTb IPyHTa, XoJH eauHHUH; 0,6 1 30 — spadyeHns
KO03(D(PUUHNEHTOB, YBA3LIBAIOIIUX MMPHHATHIE PA3MEPHOCTH.

[IpH OPMEHTHPOBOYHBLIX PACUETAX MOXKHO ONpelAeasiTh BeaumuuHy Koadouuuenta C
0 HoMorpamme puc. l.

+ 30Ky, (19)

MHTeHCHBHOCTL BIMTHIBAHUA BOAB B TPYHTOBBle OGOUMHHI fp;, MM/MHH, COCTABHT:
in.s<0,02C

IpH ien=/ln.n; (20)
in.a>0,02C
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Pvc. 1. HomMorpamMma ZEAH onpeaesieNMa KO-

T T s PHUHEHTA BNNTHIBAHHA (RHPPH HA KDKU-

BbiX — X03QdHUHEHTH YNJAOTHEHHA TIpPYHTA)
] — cynecH; 2 — CYFJIHHKH H TJMHHK

)

'-4 h ' g ' R—

onTt’

[ —f
0,(240,68 1g 2B

isn=C (0,0Q—I— 10 ?() ) , (2])

rae 0,02 — HHTEHCHBHOCTb BIOHTHIBAHMA B TPYHT, NPHHSATAs 3a 3TaJOH B MOMEHT [O-

AABJIEHHsI CTOKa BOJAL B MHKPOPYCJOBOH CHCTEMe MJoILaJKH, MM/MHH; @) — QYHKUHA
YKJIOHA NMOBEPXHOCTH, NpHUBeAeHHasa B TabJ. d.

Has obneryeHHss pacyeta HHTEHCHBHOCTb BNHTHLIBAHHS MOXHO ONpeAejsiTb NO

HOMorpamMMe pHc. 2. MetoaoMm nopa6opa. ast 3TOro npH 3ajlaHHOM 3HaYeHWH HIITEH-

CHBHOCTH CTOKa BOAB ¢ OOOYHHH fcy, MM/MHH, YCTaHaBJIHBAIOT NO rpadHKy BesHUH-
HY [an, MM/MHH. 3aTeM BLIYHCJAAIOT BEMIUYHHY {3n MO OPMYy.IaM:

l':BII=([BII + 0,02)8 H I.Bﬂ=iﬂ.n'_fﬂ1‘-

[Ipu paBeHcTBe 060HX 3HAYEHHA {sn NOAGOP 3aKOHUEH.

Tabauua 5

el ik AL

1, % 9(/) 1 % (/) J 1 % o (/) 1 % o(/)
2 1,59 u 8 1,82 50 3 02 200 5,62
3 1.66 9 1’85 60 317 300 6. 96
4 1.7 10 1,86 70 3.47 400 7.8
5 1.74 20 2,14 80 3.59 600 9

6 1,78 30 24 | 90 3.8 800 9.5
7 1.8 | 40 2,75 | 100 3.98 1000 !

* I[lpn pacuyete caeayer WMerb B BHAY, YTO nepefl BTOPHIM 4JE€HOM ypaBHeHHS,
a TaK)e noj 3HAakKoM JorapHpma me nokaszaHs Ko3(p(HUHEHTH, paBHble e€lHHHLUE,
yBA3HBalOMIHe NMPHHATHE Pa3MEPHOCTH.
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Puc. 2. HomMorpamMa aasa OnpeleSeHHN HHTECHCHBHOCTH BRHTLIBANKS

CyMMapHOe KOJIH4eCTBO BOJAH, BIHTHBAIOWEACA B TpyHT 3eMJASHOro I0JOTHA
Ha o6GounHax Henos), MM, CJeAyeT yCTaHaBJAHBATb N0 ¢opMyae

H H — H
: M) 0) (np.4)
Hﬂn(oﬁ) = Ayupfan !: Ty — (_EE_(EP_‘L_ + __Eu_(q______m__l_m_Q) :l , (22)

iil iﬂ-ﬂ
rae Ayxp — KOo3dhhHIUHeHT, YUHTHBAIOIIKA BJAHMSHHE THNA YKpenJeHHs OOOUHH Ha KO-
JHYECTBO BMHTHIBAKOILEHAC B TPYHT BOAbW (3HaueHHA npHBeAeHH B Taba. 6);
Hcu(o6) — CyMMapHas BeJHYHHa CMauHBaHHA NOBEPXHOCTH OOOYHHLI, MM, onpeaesse-
masa no ¢opmyaam (11) »n (12).

2.6. Hcnapenne BOAH H3 IpYHTA 3€MJAAHOrO NOJOTHA cJjaelyeT oOnNpelenaTh 3a
nocNeAHHH OceHHHMit H nepBbiH BeCeHHHMH MecAUHW pacueTHoro roza. BesanunHa Hcna-
peHHst uepe3 O60UHHB Hycn.(06), MM, OnpenensieTcss MO BHPaKeHHIO

Hucn{uﬁ)=BprflchuulIr (23)

rae Byxp — KO3 (PHUHEHT, yYHTLIBAIOIIHA BJHSAHHE THNA yKpenJeHHA OGOYHH Ha Npo-
uecc Henapenusa (cM. 1aba. 6); fyen — MHTEHCHBHOCTb HCNapeHHA BOAL uepe3 HeyK-
penJyieHHdble (rpyHrTosble) OO0YHHBI, MM/MHH;

incn=25-10—%d g (1 4+ 80/d) (1 + 0,i6V)*; (24)

v — cKopocThb BeTtpa, Mfc (v<<d M/c); Tpen — MPOAOJNIKHTENLHOCTD MEpHOAA Hcna-
peHHSl, MHH:

Tauca=T —Tj4. (25)

* Ilpn pacuetre cneayer HMeTb B BHAY, ¥MTO B dopMyjie He noka3saHh Koagpodu-
(IHEHTH paBHble eJHHHIe, YBA3LBAIOLLIHE NPHHATHE Pa3MEpPHOCTH.
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Taonupma 6

Beauquaa Xo- Beqnuuna Ko-
shdunHenTa sthdhunrenta
XapakTepHCcTEKA OOOYHHE! - 1 XapakrepACTHKa OOOUAHH
Ayxp | Byxp | Ayxp | Byxp
— — |
Heyxkpennennas (rpyHTto- I | 2000 0,551 0,4
Bad) | 2180 0,4 | 0,33
YkpenaesHas uieGHeM npH | | YrpennesHas  necgamo- | 0,6 | 0,7
NJOTHOCTH, Kr/M3: | rpaBHHHON CMEChIO
1820 0,9 ] 0,00
1920 l 0,8 | 0,5

3. PACUETHEIE TOPU30OHTLI TPYHTOBLIX BOJ

3.1. B KayecTBe pacyeTHRIX TOPH3OHTOB T'PYHTOBHIX BOA CJeIyeT NPHHUMATh HX
HanBHICIIKE YPOBHHM BECHOH M OCEHbIO, a NPH HaJAHYHM JaHHLIX W B KOHIUE 3HMH,
B NEPHOA MeXAY KalUTaJbHBIMH PEMOHTAMH JAOPOXKHOH OACHAK H CpelHEMHOTOJeT-
Hee MOJOXKeHHe B JeTHHH nepuoi. IIpH HanHumH BepXOBOAKM 3a PacUeTHHI YDOBEHb
9TUX BOJ NPHHHUMAIOT BEPXHIOIO JIHHHIO OrJeeHHs I'PYHTOB.

['upporeoJoru4ecKrii NPOrHO3 OCYIIECTBJAIOT Ha Oase MHOTOJNETHHX HaOaoze-
HH{ 3a PEXHUMOM TPYHTOBHIX BOJ IO ONOPHOH HaOaiofaTeJbHOH ceTH MHUHHCTEpCTBA
reojjoruy CCCP u Apyrux BeJIOMCTB, a TaKxXe AaHHHIX HAOMIONEHHHA 3a 1epHOJ H3EHI-
cKanufi. O0s3aTenbHbl pervoHajJbHEE ONEPAaTHBHEIE NPOrHO3K peXXnMa IPYHTOBHX
Box, coctaBiasaemuie BCETHUHTEO.

[Ipn panuguu MHOrogetHux (He meHee 20 Jser) mabmogeRHi 3a peXHUMOM TDPYH-
TOBLIX BOJ, ONpekeJieHHe pacueTHHIX YPOBHeH HadYHHAIOT ¢ (OpMHpoBaHUA Ha Oase
UMEIOLIHXCS PsAgoB HaOGMIOAeHHE BHIOOPOK, COCTOSILUHX H3 YPOBHEH FPYHTOBHIX BOJ
B pacCMaTpUBaeMBIll Ce30H roja, HalpHUMep Ha NHePHOJ NPOMEp3aHHf 30HHI aspaillHH.

PacueTHrle HaHUBHICIIHE YPOBHH CJIEAYET ONPEIEJaATh 110 KpuBO#i o0ecneueHHOCTH,
NOCTPOESHHON rpauuyecKH Ha KJeTdaTKe BeDOATHOCTEH.

chu pAax HabmoaeHuid BxJOuaeT MeHee 20 JeT, TO HYXHO ero YANUHATH MO
JaHHKM O IIYHKTE-aHAJOre HJH N0 I'HAPOMEeTeOpOJIOrHYECKHM (akTopaM.

AHajnor siBaseTcsi 9(PdEeKTHBHHIM M CBfI3b CYHTAETCA YZOBJETBOPHTEJNBHOH JJA
VIJHHEHUSA, €CJH YDaBHEHHe CBA3H OTBeYaeT KpHTepusaMm Duuepa H KDHTEPHIO
CreiofcHTa, a KO20(HIHNEHTH NAaPHOH HJAH MHOXKECTBECHHOH KODPPEJALHH ABJSIOTCA
CYIIECTBEHHO 3HAUMMEBIMH.

3.2. Ilpm orcyTecTBHH MHOrOJIETHHX HAOJIOAGHHHA 34 PEeXUMOM TPYHTOBEIX BOJ
PacCUEeTHHIE YPOBHH MOXKHO ONpeiensTh, UCNOJb3YS DPA30OBLIE 3aMEDH B IIEDHON H3HI-

CKaHuM:
Hf(max) = Hj — (1 — ?LH) Ayp, (26)

rae Hjmax) — MakKCUMaJbHO BO3MOXKHHIH ypOBeHb TPYHTOBHX BOZ (MHHHMMaJibHad
TAyOHHA 3aJeraHuss OT IOBEPXHOCTH 3€MJH) B paccMaTpUBaeMBIH Ce30H roga, M;

H; —ray6uHa saJjeraHuss ypOBHS TPYHTOBHIX BOJ OT MOBEPXHOCTH 3€MJH B IEPHOL
U3BICKAHHUH, NMPOBOJMMEIX B paccMaTpUBaeMH#l ce30H roja, M; Ax— KO3(Q(@HIHEHT
OTHOCHUTEJBHOrO IIOJIOXKEHHA YPOBHA TIDYHTOBHIX BOJ, Oe3pasMepHas BeJnuuHa (OIl-
pegensiercas no Kaprte nporHo3os BCETMHIEO); Ayp, — aMnautysa MHOPOJIETHHX

KoseOaHui ypOBHS TPYHTOBHIX BOJ Ha raybuHe H; M (ompelensieTcd o puc. 3 Ha-
ctosunero ITocobus).
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KozddnuneHT Ay NOKa3biBaeT, KAKYKX YacTh MHOTQJETHEH aMIIUTYAbl COCTaBJIfA~
eT NpPeBHLIEHHEe YPOBHA TPYHTOBHX BOA B JAHHOM Trofgy (B KOTOpDOM NPOBOAHJIHCE.
H3bICKanus) oT HaunbGonee HU3KOro 3a nepuojn Habmopenuit. KoaddunueHnt A, U3MeHs-
ercs o1 0 no 1. llpu xoadduunuente, paBHOM HYJIIO, YPOBEHb TPYHTOBBIX BOJX B JaHHOM.
rojy 3aHMMaeT MHHUMAaJIbHOE B MHOrOJIETHEM pSAAY I[OJIOXKeHHe H, Hao0opoT, NpH
HauBLHIclleM ypoBHE — Ko2(hdHuUeHT Ax paBeH epuHune. BCEIMHTEO nyGaukyer
H pacchljlaeT 3auHTEePEeCOBAHHALIM OPraHH3alKfaM KapTy 3HAaueHHMH KO3(dhHULHUEeHTa Am.
IJs KaxJaoro rozga.

Beanuuny H; MOXHO onpemensiTh 00 JaHHLIM pPa30BLIX 3aMepOB YPOBHA TPYH-
TOBLIX BOJ B Jwboe BpeMs roaa. B 3ToM caydae HYKHO HCHOJB30BaTh THHOBHE-
rpaQHKH CE30HHBIX KoJieOaHuii ypoBHSI TPYHTOBHX Boh (puc. 4). OHm XapakrtepHu-
3YIOT THII M pa3Max Ce30HHHX kxojefaHud Ha MeXAypeubsiX M BBICOKHX Teppacax.
Ha rJjaybnne ot 0 no 10—12 M. Oy MOryr OLITh HCIOJIB3OBAHBHl JJf BCEH TEpPpPUTO-
pur eBponefickoii wacty CCCP 3a HCKJIOYEHHEM TOPHHX pPalOHOB U TEePPUTOPU
c r1yOokuM (6oaee 15 M) 3aJjeraHueM TPpYHTOBBIX BOJ.

kI3 ykazaHHLIX rpa¢uMKOB HYKHO BHOPaTh THUIOBYIO KPHUBYIO CE30HHOrO KoJeba-
HHSl YPOBHSI TPYHTOBHIX BOJ, COOTBETCTBYIOHLYI paloHY uU3HCKaHui. B KauecTBe TH-
NOBOH CJEAYeT NMPHHUMAaTb KPHBYIO, OJHKAHILYIO K U3MEPEHHOMY 3HAUEeHUIO IJ1yOHHBI
3aJleradiyd TPYHTOBBIX BOJ.

Pacuyet BeymuuHel H; cneayeT npoOBOAUThE IO (opMmy.e

Hj—H + AH, (27)

rae H — MaxkcHMaabHEIM YPOBEHb IFPYHTOBBLIX BOJ IO THIOBOM KDUBOHM B paccMaTpH-

paeMbld cesoH roga, M; AH — oTKjJOHeHHe HaGJaI02eMOT0 YPOBHA TPYHTOBHIX BOR,
OT COOTBETCTBVIONIErO 3HAYEHUs Ha THIIOBOH KPHWBOH, M.

[1py pacnosoxeHHH HabAAaeMOro yPOBHA TI'PYHTOBHIX BOJ BHINE COOTBETCT-
BYIOILEr0 3HaYeHWss Ha THNOBOH KPHBOM cjeayeT LpHHHMAaTh BeauanHy AHA co 3na-
hOM MHHYC, B NPOTHBHOM cJyyae — €O 3HaKOM ILJIIOC.
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PHC, 4. TunoBule rpatpmEn CE30HANX EKoXeOanul YPOBHA rPYHTORGLIX BOA B NMECEAX M JerKux
cynecax {(a), B THAXeEARX CYNECAX WM CYIMNHKAX (O6) u BOSCY2AHO-TPABHAABIX OTHOXEHHAX (&)
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4. 3MI1IOPbBI BJAKHOCTHU TPYHTOB NNEPEL NMPOMEP3AHUEM

SEMJAHOIO NOJIOTHA

4.1, ns nporHosa 3mIOPH BJ2XKHOCTH TPYHTOB HEO6XOAMMO YVCTAHOBHUTH THIL
YBJ2XKHEHNS
IlocoOus.

pabouero cjaost 3eMJSIHOTO MOJQOTHA COTJAcHO Ipua. |1

HaCTOALLETO



D00pyY BJAAKHOCTH HEKOHZHUHMOHHKX NE€CKOB MOPO303alUUTHOIO CJOA HYKHO
ONpeAcssiTe B COOTBETCTBHUH C HM3JOXKEHHRM B pasfl. 7 Hactoswtero Ilocobus.

{Ipu 1-M Tune ysJaXXHeHHA padodero CJOf CJeAYyeT ONpeAeATh 3II0PY BJAXKHO-
CTH CJAHHUCTHIX TPYHTOB HACHIH, a TaKXke rPyYHTOB NOA NOAOIIBOH HACHIIOHN HAYA B
OCHOBAHUM BLIEMKH, O JAHHKM pacdeTa [epeMellleHuss B 3THX TPYHTax Kanujidp-
HOIl BOADB!, UCTOYHHUKOM KOTOPOH SIBJAAOTCH aTMocepHRIe Ocajfku, BhllajfaloUiHe Ha
fIOBEPXHOCTh Mpoe3dXkell wacTH u of6ouuH. Pacuer HYXHO NPOBOAHTE No GopMyJaaM
(28) —(33).

[Ipu 2-m THOe YyBJAXHeHHs padodero cjgosd MOXHO NPHHEMAaTh Oe3 pacueTa
BJIAXHOCTh IPYHTOB, PaBHOH KanuAJAAPHOH BJaroeMKOCTH Ha yvyacTKax JAOPOr, Ipo-
XOJAALULUX B HACHIH BBICOTOM He Gojee 1,5 M, a TakXe B BhleMKax. MckmodeHuem
ABJAIOTCA HEKOHJIHIHOHHBIE IECKH MOPO303aILUTHOIO CJIOs, 3MIOPY BJAAXHOCTH KO-
TOPOro ONpejesiloT pacyeToM.

[Ipu 3-m Tune yBJaaxKHeHHss pabouero ca0Ad MOXKHO NpHHEMATe Oe3 pacyera
BJRANKHOCTG TPYHTOB DAaBHOH KalWJJIAPHON BJATOEMKOCTH HajA, TOPHU3OHTOM TIPYHTO-
BHIX BOJ M BEePXOBOAKH Ha YYacTKax JOpPOTr, MPOXOAAIIHX B HAaCHIM BLICOTOH He 0O-
Jee 1,5 M, a TakxKe B BhleMKax. FUckaouennem aABASIIOTCS HEKOHAKRUUNOHHRIE NECKH
MODPO0303alUTHOrQ CAOsl, 2MIOPY BJAXKHOCTH KOTOPOrO ONPEAEHAIOT pacueroM, BJaxk-
HOCThL FPYHTOB HHIKE FOPH30OHTAa IPYHTOBRIX BOJ, a TaKXe B Npejienax TOJMIH TPYH-
Ta, TAe BO3MOXKHO 00pa3oBaHHe BePXOBOJKH, HYXKHO IPHHUMATh DABHON IOJHOU
BRATOEMKOCTH.

Ha yuacrkax popor, npoxojsilinx B HACHNOH BHCOTOH OoJsee 1,5 M, HYXHO oOf-
PeleNATh 2MI0PY BJAXKHOCTH TPYHTOB pacuetroMm mo dopMmynam (28)—(33).

JlonyckaeTcssi NOPOrHO3UPOBATH 3HIODY BJAAXHOCTH T'DYHTOB OT aTMOC(PepHBIX
0CajJxoB, BHOAXAOUIKX Ha NOBEPXHOCTh [Ipoe3xeld 9acTH K 000wHH, HO JaHHHIM
pacuera mepeMeuieHHsg COOCTBEHHO KaNuJMADHOR BOJL 1O BEPTUKAJbHOMY HaMpas-
JEHII0 CBEPXY BHH3, a 3MIOPY BJAXHOCTH T'DYHTOB OT TIPYHTOBBIX BOJA HJIH BEpPXO-

BOJAKH CHH3Y BBEpX.
COOCTBeHHO KallWAIAPHAs BOJAa ¥MMeeT, a KanHAJNIDHO-NOABEUleHHAs He HMeeT

THADPABJUYECKOH CBSA3U C NMOBEPXHOCTHHIMH M TFPYHTOBBIMH BOL4MH U C BEPXOBOAKOH.

4.2, Ilng mporxosa MepeMelleHHA KanWJASPHONX BOAR HYIKHO BBIJEJATHL Ha 4Yep-
TeXe npodunda JOPOrH CJAOU TPYHTA pa3HOM PASHOBHAHOCTH M MAQOTHOCTH M 006O-
3HAYUTh HX (pHC. B).

[Ipn onpenpenenunm 3MIOPH BJAXKHOCTH TPYHTOB OT aTMOCHEPHHIX OCajiKOB, BHI-
Mafawiiux Ha NOBEDXHOCTh NMpoe3xkell yacTH, 0003HAYAIOT MHACKCOM (=1 cJOH T'pYH-
Ta [EMOCPeACTBEHHO MOJ JAOPOXKHON OmxeXI0H; CHEAVIOIIHA CJOH — HHIACKCOM (=2
u 1. A Ilpu 3TOM KOHeuHwIt cJIOi rpyHTa, B KOTOPOM paccMaTpHBaeTcs nepemelie-
HHe KanuJJAsapHOX BOABI, 0003HAYawT muaekcoMm 7. [Ipu Hanuuumu MOPO303aUUTHOrO
(ApeHupYIOLIEro) CJI0S1 ¥3 HEKOHIMIWOHHEIX MecKOB 0003HAyalOT uHAekcoMm =1 cJjoft
TPYHTZ MOA HUMU.

AnanorugHo 0003HA4YaIOT CJAOM TPYHTa IoJ o6OYMHAMH HPH TPOTHO3e IepeMe:
HISHHUSA KANHJIJSAPHON BOAKI CBEpPXY BHUS.

3a Hadano oTcyeTa rIyOHMH NpOCAaYMBAHHUA BOJH CAEAYET NPHHAMATh: NOJ NpPO-
€3XeH YacTbiO — HH3 JODPOXKHOW OAeXABl, M0oJA O0O0YHHAMH — HH3 HX VKDCHNJACHHS,
8 NPH HaJHYUH MOPO303allMTHHIX (APEHUPYIOMIHX) CJOEB U3 HEKOHIHIHOHHLIX fMe-

CKOB — HH3 2THX CJCeEB.

[Ipu ompesenenun 3MIOPH BJAAKHOCTH OT TPYHTOBBIX BOJ HJIH BEPXOBOJAKH 000-
SHaualT HHAEKCOM (=1 cJ0l rpyHTa HemocpeACTBEeHHO HAJ TODH3ICHTOM 3THX BOL.
B sTOoM citywae oTcyeT paccTOAHHS, Ha KOTOPOe NPOCOTYHAACH KaNWLJISIPHAs BOJa,
HYIKHO HAYHHATb OT rOPH30HTA TPYHTOBALIX BOJ HJAH BEPXOBOIAKH.

SNIOpY BJAAXKHOCTH TPYHTa NMOJY4aloT No JAaHHHM pacgeTa paccrosumi (8P, SY,
St SV M), Ha xOTOpHle HpocouYnsNac, BOA2, 110 YETHIPEM rpyunaM KanHJJasipoB,
Kax/as M3 KOTOPHX O0O0beAHHAST KalWwLIADH ¢ OAHHAKOBHIMH pa3sMepaMH loneped-
HOro CeyeHHA.

Kaxaas rpynna KanwuisspoB XapakTeDH3YeTCs CBOHMH 3HAUCHHSMH YAeJbHOM
HBHXCYIIe#t CHJB MEHHCKa Gk, Ila, n koadduumerT2a npocauuBaHus BOAH B IPYHTE

Ko, M/c.

Ilepememenne xanuianspHO# BOAHW B IPyHTax CJIeAYyeT yCTaHABJHWBaTh MO rpyn-
WAM KanuaapoB. s clOMCTEIX IPYHTOB pacuer NPOBOJAT IO YPaBHEHHAM:
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Puc, 5. Inwpsl BAAMKHOCTH FPYHTOB neEpeA MPOMEpP3aHHEM 3EMAAHOrN0 NOJAOTHA
a — cxeMa onpenesieHHs SNIOPL BJAAXKHOCTH TPYHTA fPH ero yBJaKHeHHUH TPYHTOBBIMH BOAA«
MH; 06 — cXxeMa onpeneJeHHS 3IMIODH BJAXKHOCTH TDYHTa NpPH €ro yBJa>KHeHHH aTMochepHuls
MH OcCalKaMH, 8 — CXxeMa OlpeleJeHHs 3NIOPK BJAXKHOCTH MHOTOCJAOBHLIX TPYHTOB NpH HX
YBJaXXHEHHH I'PYHTOBLIMH BOLAMH, & — 3II0Pbl BNAXKHOCTH ABYXCJONHBLIX I'PYHTOB Ha DasiHde
Hbie MOMEHTHL! BpEMEHH.

I, 11, 1iI, 1V — gomepa rpynn kanuanaspoB; I, 2, i, n— HOMepa Ca0eB TrpyHTa; AS;, AS,,
AS; — tomuuna caoed rpyura; Wi .4y Wiopg(z)— ONTHMaNbHAaR BRAXKHOCTh COOTBETCTBEH-

#O l-ro B 2-ro caoeB rpyHTa; W, .y Wy g2y — Kanulnsapras BJaroeMKoCTb COOTBETCTBEHHO
I-ro H 2-ro caoeB rpyHTa

r— S |

Ix(m) }
K, (n) Sin a, K, (1) sin? a,

(g

—
——

n + hg — P +

(S — r) sin a,

+(U+r)sina,| In}{ | - —/————————|; (28)
) " I (ny ! (ps&) + hy - P

i=n—I

P= Y AS;sina; (29)
i=0
{=n—f

r= 2 AS;; (30)

i==0

i=n-—1 4Kw () \ {=n—1
U= AS | ———————2 ) — Y oas;  (3l)
1§0 Ky ... F Eglvl\’%m zgo

9k = dx10) (1,02 —0,0020;); (32)
rae !, — NpOAOJKHTENLHOCTD NepeMelieHH BOALI B CJ0e IpyHTa, O06G03HayeHHBLIM

HHIEKCOM n, C; S — paccTOsiHHe, Ha KOTOpPOe NPOCOYH/AACh BOZA, M;
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xostbhHUUMeHTH NpOcauuBaHUA BOJAB, B CJOAX TPYHTa, OO003HAUEHHHIX MHAEKCAMHU
I B n M/c, aj Gp— YTOJ MEXJY OCbIO MO HANPaABJCHHUIO ABHIXEHHA BOAK M TOpH-
30HTAJbHEM pafHyCcOM TPHTOHOMETPHUECKOro Kpyra, rpaj (GyHKuusaM sin ¢ mnpump-
CHIBAETCA ONpelesieHHLH 3HaK B 3aBHCHMOCTH OT TOro, B KakKOM 4eTBEPTH TPUrOHO-
METPHYECKOro Kpyra JeXHT OCh [0 HaNpaB/JCHHIO ABHXeHHA Boanl). Ilpu nepeme-
IeHUN BORKI 110 BEPTHKAJBHOMY HanpaBJIEHHIO BBEpPX Sin a=--1; npu nepeMeLieHHI
@BHH3 Sin a=—1; Gg(n), grpo) — YACNAbHAA JABUXKYNIAA CHJA MEHHCKA BOJAKI B CJIOE IPYH-
Ta, 0003HAUEHHOM HHJEKCOM N, COOTBETCTBEHHO NpPH (PaKTHUYECKOH TeMmnepatype H
temnepatype 10°C, Ila; g — yckopenne cpoGoaHoro mnagenmsi, M/c?; Ay — TOJIUMHA
CJIOST BOJAH Ha NOBEPXHOCTH, M; AS;— toamuna cjos rpyura, M; E;f, E;,V — kospdhu-
UHEHTH cOOTBeTCTBeHHO AJd 1 u IV rpynnul XanuaasipoB IPYHTA, XapayTepH3VIOLIHE
CTeMeHb HX 3aloJHEHUs1 BOAOH (IpM NpPOCAYUBAHMH BOABL Ha BCIO TOJIHUHY CJOS
rpyuta E;=1, B octanbHuX cayuadax E:=0); Kwqo)— KO3DPHUIHEHT NPOCAYHBAHHUA
Boibl B rpyHre npm temmeparype 10° C, m/c; ©s — TeMnepaTypa Boanl B rpysare, °C.

JInga 1 rpynns KanuAssipoB TPYHTA B DacueT BKJYAOT 3HaueHus: S=S8],
Kony=K'am), Gxmy=q%m; Aaa II, II1 u IV rpynn Kanujaasipos — COOTBETCTBYIO-
NMHUE BeJHIHHH.

3HaYeHUst YAEJbHBIX ABHXKVIIUX CHJ MEHHCKOB M KO2(p(PHUHEHTOB NpOocadlBaHHS,
BXOAAIINE B pacdeT, HYKHO YCTaHaBJAUBATL 3IKCIEPHUMEHTAJILHO, COTJAcHO MNMpU. 2,
WM NpHHEMAaTh no tada. 7 Hacroswero ITocodus.

TeMmneparypa He3HauUTENbHO BJHUfET Ha NepeMelleHUe KANUJJISPHOA BOALL, HO-
9TOMY AJIl OCEHU M BeCHBI MOXHO HCIOJIL30BaTh B pacueTax cpelHue 3HAUEHHUS TeM-
mepaTyphl, paBHble 5° C,

J1JAs yCTAHOBJIEHHS NMPOAOJIKHUTENbHOCTH NPOCAYMBAHHUA BOJALL yepes TOJILY CJIOo-
HCTHIX TPYHTOB HYXKHO CYMMHPOBATH BEJHUUHHBI f,, NOJYYEHHLIe AJs OTAEGNbHEIX CJIO-
€B I'pYyHTA.

[Ipn onnocsoliHOM rpyHTe 3HaueHUs P, r u U HyXHO NPUHMMaTb PaBHHEIMU HY-
Ji0. B 3ToM caydae nepeMellleHHe KAaMWAJIAPHOH BOJLL MOXKHO ONpelelIiTh MO HOMO-
rpamMmamM Ha puc. 6.

BiaxHocTh I'PYHTA B CEUEHHHM 3eMJsSHOro moJsioTHa paBHa W= Wy, Korpa Bce
TPYNNBE KanujjIspOB 3aNoJHeH: Bogod. B stom caygae S', S, S SV Gosawline
PacCCTOAAHNS X0 paccMartpuBaeMmoro cedenus, Ilpm S SH, S SV mensme 3Toro
pacctrosiiua W= Won,. [Ipn mocTnxeHuu paccMaTpUBaeMOTO CeueHUs BOJOH B OJAHOI
rpynne KamuaasapoB W= (Wus+3Wonr)/4, 1pu aByx — W= (Wya+ Wonr)/2, npmu
tpeX — W= (3Wks+ Wou:) /4.

4.3. dnsa koHcTpykuuit 6e3 MOpPO303alUTHOrO (APEHHUPYIOUIEro) CJIOS U3 IIecKa
3SMIOPY BJAXKHOCTH IJIMHUCTHIX TPYHTOB OT aTMOCHEpPHBIX OCaJAKOB YCTAaHABJHBAIOT
TakiM o0OpasoM. BHayaje ¢ momowbi HoMorpaMMbl (cM. pHc. 6,a) HUaH mo dopMy-
JaM (28)—(33) onpenensror raybunst S, SH, SW SV uHa koropole MoxKeT npoco-
quTbcA Bojga cooTBercTBenHo B I, II, IIl m IV rpynmax KanmanspoB rpyHTa NOX
Npoe3keH YaCThIO HA pasjuYHbBie MOMEHTBEl BpeMeHH.

[lo maHHBIM TakMxX pacueTOB YCTAHABJUBAKOT O0BEMBEl BOJALI, KOTOPhLIE MOCTYNAOT
B TPYHT Ha Te e MOMEHTH BpeMeHH H CPaBHUBAIOT MX C NPUTOKOM BOJAB B TPYHT
OT aTMOC(EPHBLIX O0CaJKOB, BHINAJAKUIUX HA HPOE3XKYI0O YaCTh, fJarm(np.uw). 34 HCKO-
MEI€ NPUHHMAIOT IJIyYOHHBI, NPH KOTOPHIX CpaBHUBAaeMBle BEJHYMHB PaBHH. AHaJjO-
THYHO PaccYUThIBAIOT TAYOHHB, Ha KOTOpble MOXKET HPOCOUHTBCA BOAa INoJ OOOUH-
Hamu. O6bem BoAW Vg, M3 Ha | M2, KOTOpH# NOCTynaeT B I'PYHT Ha 3afaHHBIH MoO-
MEHT BpPEMeHH, MOXHO pacCuUuTaTh N0 QOpMyJe

Vi = (8'+ §" 48" + 8V)(Wis— Womr) pexorp / (4ps). (34)

3aTeM ONPEAENsIOT, COIJIACHO H3JOXKEHHOMY B 4.2, SMIOPH BJaXHOCTH TPYHTA
10 NMpoe3yKed JacThio U 000YHHOM.

AHaJOrMYHBIM 06pPa3soM CJEAyeT YCTAaHABJHBATHL SHIOPY BJAXKHOCTH TJIHHUCTHIX
FPYHTOB NOJ MOPO303alMUTHHIM (JAPEHUPYIOIKUM) CJIOEM H3 HEKOHAUIMOHHHIX IECKOB
OT aTMOC(epHRX OCafKOB, BHIMALAIONIUX HAa IIOBEPXHOCTh MPOe3dxked gacTH B OOGOYHH.
Pasuuia ToabKC B onpexeseHMH 3HaveHma mayomm S!, SU, S SV pga xotopue
Mo3KeT npocounthes Boja coorBercTBenwo B I, I, III, u IV rpynmax xkamuanapos
TAHHHCTOrO TFPYHTa OT HM3a MOPO303aIMMTHOIO (ApPEHUPYIOIIEro) cJjiofd. DTH BeJIUIH-
HB! HYXHO yCTaHaBJHBaTh corjiacHo i. 7.3 nacrosamero IlocoGus.
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'pYETA 9k(10) l K (10) 9k (10) i Kw10) Tx(10) Kw (10) 9c0) | Kwo
I—— ————ta e - —— e e
ITecku Meaxue H IHIJEBA- | ! ‘ 00 340-10-8 oo (400-10—8 o0  |440-10-8 l 45 147010
THIE : I S R R S
Cviecu Jerkue KpylHble 0,9 105 |100-10-8 l 9 |165-10-% I 3 l200-10"B 80 1235.10-%
A JIETKHe, CVIeCH Iblje- 0,92 110 65-10—8 80 [135-10-8 70 |185-10-8 60 [225-10-8
BATHIS. 0,95 135 25-10-8 80 65-10—2 60  (110.10-8 o0 {150.10-8
0’97 170 5.10~" 125 | 10-10-8 | 95 | 20.10-¢ 75 | 25.10-
0'9 175 | 95.10-8 | 110 | 40-10-% 100 | 50-10-¢ 90 | 60-10-%
D - r r |
CYIrMHMHKY JerkHe W Jjer- 0,92 l 200 \ 15-10-¢ | 130 35-10-8 120 \ 40.10-8 110 | 50-10-8
KHe ThlJIeBaTHE 0,96 250 5.10-8 185 15.10-8 [60 35-10-8 140 | 40.10-8
0,95 | 280 | 10.10-¢ 215 | 510~ 180 | 10.10- 160 | 15.10-8
D 1 l
Cyraunku tsxennie 1 1a- | 0,92 145 10.10-3 70 35-10-° 35 60-10-3 30 1100-10-8
XKeJble NBLJIeBATHeEe, TIJIl- 0,96 340 60.10~10 270  [165-10—1° 195  |275.10-10 185 [325.10-10
HB 0’08 615 | 65.-10-" 505 |190-10-" 500 |325-10-—1ll 490 (450.10-1

[Ipumeuanune. @gguo)— yAEAbBHAS  ABUXKYWAA cHJd MeHMCKa BOABI B rpynte, rlla, npu TeMnepatype 10°C; Kwaoy —
k03¢ (QHUKeHT NpOocaynBaHus BOIAK B TPyHTe, M/c, npu Ttemueparype 10°C.
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Puc. 6, Homorpamma aag pacuera nepeMelleHHA XANUAASPHOR BOALI BEDTHXKAXAMLMO
BHH3 (2) H BBepX (6)

q, — YAEAbHAA ABHXKYUIAA CHJIA MEHHCKA; Py, — MJOTHOCTb BOAW; g — YCKOpPeHHe cBOoGOAHO-
ro najeHHsR, h, — CJOR BOABI HA MNOBEPXHOCTH

4.4, [Ipn 3-m THne yBJaaxKHeHHA paboyero CJ0A 3eMJASSHOrO MNOJOTHA cjaeryer
YCTAHOBHTb BO3MOXHOCTb MOCTYIJIEHHSA B 3TOT CJOH KanuaJsspHoA BOAN OT YpPOBHA
IPYHTOBHIX BOA B JneTHUfi mepuoA. Takoe sB/ieHHE MOXeT MMeTb MeCTO, KOrjga pac-
CTOSIHHE NO BePTHKAAH OT CpPeAHEeMHOroJeTHero MOJIOXKEHHS TOPH30HTa TPYHTOBHX
BOJ B JeTHHH NepHOX A0 MoAoLBH paboyero CA08 MeHee BeJHYHHBLI

(¢'«10) + ¢"k0) + ¢'x(10) + ¢'Vk(10)) / (4psg),

tae g'xa0y; ¢''x0); §'Wx(10); ¢Vk(10) — 3HAUYEHHA YAENAbHHX ABHXYUIHX CHJI MEHHCKOB
BOAbW B I'PYHTE C HEHAPYLUIEHHOA CTPYKTYPOHR.
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IIpi BO3MOXHOCTH YKA3aHHOI'O INOCTYIJIEHHSI KAaNMJJIAPHOH BOABR HYXKHO Onpe-
AeJUTh 3MOPY BJAAXHOCTH TPyHTA padouero cJjos B JEeTHHH NMepHoj, BKJIIOYass B pace

YeT cJeAYIOLIHEe JaHHHIE:

S' = g0y / (pug)s SM = g'x10) / (pog):
S — qu(IO) / (peg)s s = QWH(IU) / (peg) -

B stoM cayvae 3HaueHHA §'kc10); §'x(10); §''k0); §'Vko) HYXHO NPHHUMATbL AJIR
rpyera pabouero cjos semasHoro mogotHa. Orcuer paccrosuumit S, S, SHI SV
ciaejyeT HPOBOJAHUTE OT CPEAHEMHOTrOJIETHErO IIOJIOXKEHHS T'OPH3OHTA TPYHTOBHX BOR

B JIeTHHUHU NEepHOJ.

5. TEMIIEPATYPHOE IIOJIE 3EMJIAHOIO NOJIOTHA
B SUMHUN NNEPHO

0.1. Jasa nporro3a NJOTHOCTH, BJI2XXHOCTH M NYUYEHHS TNPOMep3alomlNuX TI'PYHTOB
cChreAyeT MNPOBOAMTL pacyeT TeMNepaTypHOro noJaf 3eMJSHOro NOJOTHA B 3HMHHRE
nepuoA. B pe3yJabTaTe 3TOr0 pacueTa HYXHO YCTaHOBHTh Ha OAMH H TOT XX€ MOMEHT
BpeMeHH 3HaueHHns rayOHH, Ha KOTOPHIX TeMmepaTypa rpyHTa paBH2 Qacep, ©a H Os,
roie ©Onoep — TEMIepaTypa JabJ000pa30oBaHus IPH ONTHMAJBHOH BJaXHOCTH TIPYHTA,
a O, u O TemmepaTyphl, XapakTepHu3yIOIHHe KPHMBYIO cOJepKaHHA He3aMepa3ileH
BOOK B IpyHTe {(cM. Tab6Jjy. 12). Ilo manHnM pacuyera TeMIepaTYpPHOro IOJs cjaeAyeT
TaKXe ONpPeleyuTh CPERHIOI0 CKOPOCTh IIPOMEpP3aHufA I'PYHTA.

TemnepatypHOe noJge 3eMJSHOro IOJOTHA HYXHO IPOTHO3ZHPOBATh € YUYETOM
NpoLEeccoB TENaAoNepeAadd H MaccomepeHoca. aa aToro caenyer npoBOANTh pacuer
TEMIepaTypHOro IoJs B ABa 3Tana. [lepBhlid pacueT IPOBONAT IIPpH 3HAUEHHAX KO2(-
$GHUIUEeHTa TEHJOIPOBOAHOCTH M KOJHUECTBE 3aMep3HIeii BOAL, COOTBETCTBYIOLINX
IVIOTHOCTH M BJI2XKHOCTH TPYHTOB INepel OpoMepsanueM. BTopoil pacueT NPOBOAAT
Npu BeNauuuHe KoadhduuueHTa TeJIONPOBOAHOCTH, COOTBETCTBYWOIIEH cpelHeapudme-
THYECKHM 3HAYCHHUAM IJIOTHOCTH M BJAXHOCTH B IIEPHOJ IpPOMEp3aHMA U IIPH KOJH-
YeCTBe 3aMep3liefl BOJAL, COOTBETCTBYIOILEHN BJIAXKHOCTH I'PDYHTA IOcCJe NDPOMEp3aHHst.

5.2. /lna pacuera TemMnepaTYpPHOro moJs HeOOXOAHWMBI NpPHBeIEHHLHIE HUXKe RaH-
HElE;

KJIUMaTHUeCKHe NapaMeTpH JJd TPeX PacueTHHIX NeproaoB: HauboJiee XOJOAHOrC
H HanOoJee TEIJIOro rojfa (nepHOIMYHOCTBLIO NOBTOpPeHHs | pas B NepHOA MeXAY
KanuTaJdbHEIMH PEMOHTAMH JOPOXKHOH OJEXALI) M Troja CO CPeAHEMHOTOJCTHHMWY
TeMnepatypaMu (OPHMHHMa10T 0 Ta0a. 8 MNM yCTaHaBJAHBAWT No npua. 3);

CpeiHeMeCAYHasl CKOPOCTh BeTpa 3a 3MMY (IO JaHHBIM IHAPOMETEOCHaYXKOH );

KOHCTPYKUHS JOPOXHOH OAeXAM (MaTepuann cJ0eB, TOJAUIHHA H IJIOTHOCTER
CJOEB NO HPOEKTY);

PYHTOBRI{I paspe3 3eMJSHOTO IOJOTHA M OCHOBAHUS HaCHNH WJAM BHEMKH (HaH-
MEHOBaHHe TDYHTa H TOJUIHHA CJOEB M3 3THX IPYHTOB IIC JaHHBEIM IIPOEKTa)} B IIpe-
JeJax npernoJiaraecMod 30HH IpOMEp3aHHsA,

NJOTHOCTL I'PYHTOB nepeX NpoMepsaHueM (MJOTHOCTb CKeJieTa I'PYHTA 3e€MJSHOro
IOJIOTHA 1O IPOEKTY, TO e, JAJSA IFPYHTOB B OCHOBAaHHH HachiIH HJH BHEMKH MO
JAaHHBIM H3BICKAHHHA HMJH COrJacHo H3jaoxeHHoMY B 1. 1.6 Ilocobus;

BJAXHOCTh TPYHTOB Iepea npoMmep3anveM (DPHHHUMAIOT 1O JMaHHHM pacueta
corJiacno pasn. 4);

cpenHee NMOJOXKEHHe YPOBHS TPYHTOBHIX BOL B 3UMMHHM nepuon (NPpUHEMAIOT CO-
rjacHo pasa. 3).

5.3. C yueroM YKa3aHHBIX HCXOJHEIX JAHHHX CJAeAYET ONPeAeJHTbh 3HaUCHHA
KO3(DULUEHTOB TEMJONPOBOAHOCTH CJ0OEB JOPOXHOH OAEXKIAb, MEpP3JHX TIPYHTOB
3eMJIAHOTO IIOJIOTHA M OCHOBAHMSA HACHINHK HJH BHEMKH. X HYXKHO yCcTaHaBJIHBATB
3KCNIePUMEHTAJbHO HJAH TIPHUHMMATh no Taba. 9 u 10.

HyXHO TakXe oONpeleJuTh TeMIepaTypy JbH0O0Opa30BaHHUS M COJAepXKaHue He-
3aMep3imeil BOJALI B CJAOSIX FPYHTA. DTH BEJIUUYHHB YCTAHABJHBAIOT 3KCIeDUMEHTaJbe
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Tatawunia 8

o e .

KauMaTHYecKHe napame'rp;r
T . -
Topon em;:ﬁeg;g;?;;ﬂmt;apaﬁ qrapi.s \ AdroH. Agnm.s Qnp.s Rontmax)
—°C CYT CYT M m2.K/BT
Apxaurenbck | XosroKHBIH | 23,3 | 129 140 0,79 2,33
Co cpenueMuoronerun-| [6,8 98 125 0,69 2,13
MH TeMiepaTypaMu
Tennii 13,7 116 143 0,66 1,91
|
Beaukue XononHuli 14 9 75 127 0,69 1,98
JIYKH Co cpeaHeMHorogetHH-| 6,1 103 104 0,48 0,88
MH TeMNepaTypaMu
Tenawiit 4.6 71 08 0,18 0,66
= i— — — e —— - —— e £———— =TT —— a—
Bunbuioc XO0JIOIHBIH 11,9 50 102 0,62 1,72
Co cpeaneMuoronetHu-| 8,3 43 80 0,15 0,4
MH TEeMIIepaTypaMu
Tenanli 3,3 36 62 0,1 0,3
: o s — e —————————— e e e e e PP
Topbkui XoJaoaHBH 20,8 I 101 102 0,77 2,2
Co cpenmemuorosietsu-| 17,9 100 123 0,72 2,08
MM TEMIEPaTypPaMU
Tennsiii 8,9 87 117 0,51 1,39
MUxesck XoJOAHKH I 21.3 154 155 0,81 2,37
Co cpexnemuoronerau-| 19,6 117 141 0,77 2,27
MH TeMIepaTypaMu
Tenawit | 14,8 99 136 0,61 1,84
] |
Kasaun | XOJIO L HEIH | 22 8 84 119 0,79 2,36
Co cpexunemuorosernu-| 12,6 86 127 0,74 2,14
MM TeMIepaTypaMu )
Tennsii 15,9 l 88 134 0,66 1,86
KanuapH- | XOJOIHBIK | 10,7 48 92 0,53 1,48
rpan Co cpenHemMHoroJerau-| 9,8 77 105 0,34 0,95
MH TeMIepaTypaMu
Tennwtii 0,7 15 29 | 0,03 0,1
| | - ~ ||
Kunes Xon0mHEI { 14,5 45 90 0,58 1,59
Co cpepnemHoroneruu-| 12,4 21 69 0,42 1,15
MH TeMHnepaTypaMH
Tennori 3 67 87 0,15 0,4
Kupos Xonmoauntit 19,8 85 133 0,82 2,49
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ITpodossenue Taba. 8

KapMaTEuecKye napaMeTphl

TemMneparypuas Xapax-

Topon TEPHCTHKa Ioja dcemu.: | @mon. - JR Ay » R o n(maz)y
—°C cyT CYT M M2-K/BT
B NUSR N |
Knpos Co cpeaneMmuoroJserin-| 18,3 81 | 125 0,75 2,156
MH TeMInepaTypaMH |
TenJnlix 14 52 | 102 0,68 1,81
N s S L S SO A,
Kumines | Xonopnni 13,4 65 85 0,45 1.29
Co cpennemuorosetau-| 4,6 36 70 0,15 0,43

MH TeMIepaTypaMu

- _.__..._.._,_—-.—|--_i'-——--—l-----_"—_'_:"r

Koctpoma |XoJaomHHMA 20,3 87 148 0,8 2. 36
Co cpezueMmuarodernn-| 16,5 102 121 0,72 2,09

MH TeMIepaTypaMu
Tenaui 9.1 85 110 0,45 1,22

Kotaac XONOAHLIN 24 .4 48 108 0.8 2,37
Co cpenmemuoroaernu-| 21,3 108 150 0,77 2,25
MM TeMHOepaTypaMH

Tenani 11,6 96 [02 052 t 1,5
Jlenunrpay |Xonoauui 15,2 77 127 0,77 1,96

Co cpexueMuoroserun-| 12,6 58 N 0,63 1,85

MH TeMIepaTypaMH

TenJui 5,1 58 91 0.2 0,5

___._'__......_.....__...._||..-_—_..—__—-——u—l-_—I—-l———_—_""""-"'-"-'_"'_“I

|
I

JIbBOB X 0J0AHBIH 11,7 61 106 0,96 1,5
Co cpepunemuoroneruu-y{ 7,2 68 04 0,37 1
MH TeMIepaTypaMu
TenJani 3,1 48 70 0,15 0,38
Munck leo,qulﬁ 13,8 66 103 0,65 [,81
Co cpelHEMHOroJIeTHH- 7,2 85 112 0,48 1,32
MH TeMmnepaTypaMi
Tenaniit 0,5 15 57 0,19 | 0,02
| 1
|
MockBa X0J0AHKH 17,5 86 135 0,76 2,32
Co cpennemuoronernu- | 14 [ 117 120 0,62 |, 81
MH TeMIrepaTypaMH
Tenastit 8.8 67 70 | 0,41 1,03
|
l ' e
Hosropox  [XosoaHm I 15 77 119 0,69 2
Co cpenHeMuorosieruu-| 8 72 124 0,38 [,05
MH TEMIepaTypaMy |
‘Tenﬂm‘i 6 71 ‘ 101 | 0,22 0,6
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ITpodosscerue Taba. &

KopMaTHYecKUe napaMeTphl

|
T o ] T
I'opoa | emggg;gnplinaaﬂr;z;apax | Acemm. | @HOMH.’ | : PPN Onp s | R n(max)’
| i —°C cym | cyT M m2.K/BT
[leTpoaa- XoaoaHb# 20,2 101 128 0,75 2,18
BOACK Co cpepneMHorosetuu-| 15,6 76 128 0,69 1,98
MH TeMNnepaTypaMH
Tensnii 6,6 03 96 0,31 0,86
-—
{
[TepMmb XoaoaHk] 27 .1 88 118 0,82 2,0
Co cpennemuoroaetnu-| 20,2 61 132 0,8 2,36
MM TeMnepaTypaMH
Tenani [3,2 02 114 0,67 1,89
{IckoB XoJa0HHE’ 14,3 57 108 0,69 1,99
Co cpeasemuoroJetHu-| 13,3 76 112 0,49 1,36
MH TeMIepaTypaMH
Tennnif 4 4 74 97 0,14 0,53
Ceepanosek |XoJoRuHR 27 .9 129 160 0,82 2,54
Co cpexneMHorojetrau-| 29,6 6] o7 0,76 2.24
MH TeMIepaTypaMHu
Tenawt 13,3 108 HT 0,68 1,96
Tanann XonoHH 12 77 122 0,58 1,61
Co cpenuemHorojernn-| 9,3 71 118 0,38 1,04
MH TeMIepaTypaMu
Tenasi 2,2 29 52 0,07 0,2
YabaHoBex | Xogaoauwmi 21 03 129 0,79 2 34
Co cpennemuoroseran-{ 11,9 106 136 0,72 2,06
MH TeMmIepaTypaMu
Tenani 10,6 92 105 0,52 1,5
|
YCTh- XO0JOAHN T 26 118 203 0,08 3 35
LInapMma Co cpeaneMHOroJieTHH-| 24 75 116 0,8 2,37
MH TEMIEpaTypaMH
Tenaui 14,8 122 144 0,73 2,11
Yda X0JIOJHR A 20,7 117 133 0,82 2,48

Co cpennemHorodernn-|{ 16,9 70 130 0,78 2,27

MH TeMmnepaTypaMu
Tenasti 11 75 108 0,66 1 87

Ilpumeuvanna 1. B tabauue npueeleHnl 3HAUeHHUs KJHMaTHUECKHX IIapa-
MeTpOB Ana Haubogee xonoAHOro H HauboJee TENJIOr0 rojia NOBTOPSIEMOCTbLIO OAWH
pa3 B 20 jeT ¥ AAA cpeRHeMHorosersero roxa. 2. Ilpm npoekrapoBaHuH aBTOMOOH/Ib-
HBIX JOpOr B panoHax, AJad KOTOPHX HeT JaHHHIX O KJIHMATHYECKHX IapaMerpax,
Heo0XOAUMO YCTAaHABJIWMBATL 3TH IapaMeTpH No Opra. 3.
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Tabauua 9

_—

MaTepran
1leMenTOGeTOH
ActhanrToberon:

rOpAYUY TJIOTHLIN
IIOPHCTRIH

BBHICOKOIIOPUCTLIM, B TOM YHCJAE OGUTYMO-

necuanas cMeck (TY 218 PCOPCP 395-79)
OnunomepHmiit rpaHuTHLIN LeGens, 0GpaGoOTaHALI
BAIBKUM OUTYMOM

Caabonpounble H3BECTHAKH, VKDEIJICHHHIE H3-
BECThIO

Kepamsurosn#t rpaeuit, 06palOTaHHBE BA3IKUM
onTyMom

ArjonoputoBnl me6enb, 06pabOTAHHLIH BASKUM
SntymMoM
Arjionopur, VKpenJeHHbH eMeHTOM (arsonopu-
TOBBIK 1eGeHbh — 45%, arJonopuTOBHI MNeCOK —
45%, nemenr — 109, Boga — 109,)
Kepamanuroberon
IInaxo6eron
Cruponop6eron (Ha mebHe M3 OTXOHOB KeCT-
KHX TEeHONJacTOB)
KaMeHHOyrosbHaf 30J0LLIaKOBAst CMech, VKpen-
JeHHast 6—89Y% nemenra
IMenonsacr:
u3 nojguctupoaa 11C-4-60
«Craipodoym»
Jlecoxk:
pasnoMepHHH, ykpenneHusld 6—109% mnemen-
T2
MEJKUI OJHOMEpHHH, yKpemaeHHu#t 109 ue-
MEHTa
Cynech, ykpenJeHHas:
109% O6uTYMHOK 2MyJbcuel
8—109, nemenra
CyTrIMHOK, yKpPelJeHHbIH:
6—129 uneMmeHTa
2—69% nementa m 6-—29Y, u3BeECTH

IlleGens:

U3 rpaHuTa

U3 H3BeCTHSKA
I'paBun

I'paBuitHo-mIecuaasi cMmech

| I1noTHOCTE, KI/MS

e

Kosddanuenr
TENAONPOBO/I -
HoctH, BT/(M.K)

2400
2400
2300
1900—2200
1850
2000
1100—1450
800

1540

1400
1600
800—1400

1600
60
40

2100

2100

1800

1800

1850
1850

1800
1600
180C
2000

1,74
1,4
1,25
1—1,1
1,28
1,16
0,64—0,93
0,23
0.35
0,75
058
0,2-0,5

0,7

?

0,05
0.03

1,86
1,62

| — [r——
—ODCO G0 G G
FNOSH w1 —=~0n

W w W -

D\ oyt gl ot

HO HJHM npuHHMaIOT no Taba. 12 u no ¢opmyne, rae KojsmyecTBO He3aMepauleH BOIA

B rpyHTe Wys, NONH €NHHBIKI

WHS — KHBWP:

(35)

Thae Kus — KO3QOHINEHT, 3aBUCAIHHA OT THNA TPYHTA, YHCJAA NJACTHUHOCTH H TEM-
nepaTypu Mep3Jioro rpyHra; Wp — BJaXBOCTb TI'DYHTA Ha TIpaHHIE DacKaTHBaHHuA,

AN €ANHHUILBL.
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[I10THOCTE CcKeneTa
rpyrra, Kr/md

BiaskXHOCThL T'PYHTA,
ROJA €XMHHLE

Taﬁﬂnualﬁ

KosthdriHeRT TEMJIONpPOBOAHOCTH,
Bt/(M+K), Mep3JBX rpyHTOB

nNecKoD

cynecem

CYI'VIMHKOB H

| rIUH

1000 i 0,6 l — 2,04 l 1,92
1200 ' 0,4 I — [,92 I 1,8
1400 0,35 — 1,86 i,69
| 0,3 — 1,8 1,57

0,25 2,15 1,60 1,51

! 0,2 1,86 1,51 1,22

0,15 1,63 1,28 0,99

0,1 1,28 1,05 0,76
00 | O08t I O7r | 0,9

1600 0,3 — 1,98 1,8
0,25 2,73 1,92 1,69

0,2 2,38 1,74 1,51

0,15 2,04 1,57 1,22

0,1 1,63 1,28 0,93
.+ 006 t 1,3 | 08 0,64

1800 0,2 2 85 1,98 1,8
0,15 2 62 1,8 1,57

0,1 2,21 1,57 1,22

0,05 1,51 0,99 0,76

2000 0,1 2,9 1,86 ' 1,39
0,05 2,15 — —

IIpuMeHHTEIPHO K pacdeTy TeMINepaTypHOro moJis cofiepKakue HesaMepalueR
BOAK HYXXHO YCTaHaBJAHBaTbL HNPH TeMIepaType rpyHTa, IpH KOTODPOM onpejesercs
€ro Ko3(UIUEeHT TemIONPOBOAHOCTH. TOrfia MOXKHO IPHHATHL CJEAYIOLIME 3HAUCHMA

KOSQ)CbHHHeHTa Kﬂa

ITecku M cynecH ¢ UMCJOM ILIACTHMUHOCTH 2 M MeHee .
OctanbHBle DA3SHOBHAHOCTH CYIIECH
CYTJIHHKHN ¢ 9HCJIOM NJIaCTHUYHOCTH:

13 1 MeHee
GoJiee 13 .
0370: 15 0

o O

o e

¥

20

4
4
5

o) L

YcTanaBauBalOT KOJHUECTBO 3aMepsaurel BOAM (fam(i), AOJH €AMHUNE!) B CJOAX
3EMJITHOTO NOJIOTHA ¥ B OCHOBAHHH HACHIIM HJM BHEMKH B IpeAenax npeanoJiarae-

MOH 30HH! npoMep3aHHUA:

rae Wy — BraxHOCT IpyHTa NepeX €ro MpoMepsaHHEM, AOJH €JHHHLIL;
IJIOTHOCTh CKeJieTa T'DVHTa nepel ero npoMepsaHpeM, Kr/ms,

Lane 0 — (Wo — W) Pex (0) [ ps,

(36}

Pcr(0) —
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Prc. 7. HomorpamMma AJds oOnpeaeseHHA MH- Puc. 8. HoMorpammMa AJR ONPEREACHHA Ma-
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Pruc. 9. HoMorpamMa Aas onpeReaeHws unapamerpos A/, B, /(a) w A."”, B,”" (6),

BXOARLWIKX B pacuer raybusisi nmpomepsamum rpysrta

Hns pacuera TeMmepaTypHOro NOJR 3eMJSHOrO I(OJOTHA HEOOXOAHMO TaKKe
OEpefe/IHTh BEJHYHHY TEepPMHUYECKOTO COMPOTHBJEHHS AOPOXKHON Ojex bl

f=n, =n,n Ah
oA (I) ]

Aoz = 2 Aoy ) / 2 IV (37)

i=1 {=1 0A (%)

i-=n —em e

hon(sxn) — E Ahon(i) Vlﬂl / kon(l) ’ (38)
a=12V v (39)
RDI = hug (9KB) /lﬂ.ﬂ. + 1 ,a! (40)



rAe Aoy — Ko3bhQUIHEHT TENJONPOBOAHOCTH 3KBUBAJEHTHOI'O CJIOS NOPOXKHOHK OfeX-
A, BT/(M-K); rMox— KOJHYECTBO KOHCTPYKTHBHHIX CJIOEB JOPOXKHOA  OXEXHKH!;
Ahopiy — TONUIHHA KOHCTPYKTHBHOTO CJIOST JOPOXKHOR OAEXKAL!, M; Aoxi) — KO3 ODH-
OUeHT TeMJONPOBOAHOCTH cJjios JAopoxHoh opexaw, Br/(M-K); Aox(sxs) — TOJMIIHHE
9KBHBAJEHTHOrO MO TeIJoMhU3HUeCKUM CBOMCTBAM CJIOS AOPOXHOU OAEXKIBI, M; O —
KoathduuveHt rtensooOMeHa Ha MNOBEPXHOCTH JOpoxHOH opexawn, Br/(Mm2:K); v—

cpeiHeMecsAYHas CKODOCTb Berpa, M/c; Rox — TEPMHUYECKOE CONPOTHUBJIGHHE HRODOKHOH
onexan, M2.-K/BrT.

b.4. Pacuer TeMnepaTypHOro noJs cjaeiyeT HNPOBOAHTbL B MpennaraeMoud gajee
nocJieA0BaTeNbHOCTH,

Buauane 3ajgamwrcs rayOGuHON NPOMEP3aHUS Agp U BHUNCAAIOT 3HAYCHHA Iau,
?"I'P(Mh @nnﬁp-

[log ray6uHOofl mpoMep3aHus 3a 3UMY FAgp., M, CJeLyeT NOHUMAThL PacCTOAHHE OT
HH3a JOPOKHOH OJeXJH [0 rayOHHBI ¢ TeMilepaTypoH, paBHOM Ojesp. IIpH yeTpOH-
CTBE MODO303aIUTHOrO CJOS H3 HEKOHIMIIMOHHLIX MECKOB 32 HH3 JOPOXKHOH OfeKAH
NPUHHUMAIOT BEPXHIOK MOBEPXHOCTh MOPO303alIUTHOIO CA0A:

imrzrp
boo = X Prpani * Mg )/ Pap (41)
i=nrp
Iy = Z] (fam(g) M[‘p (g)) /hnp; (42}
=
i=nrp
e.ﬂﬂﬁp = 2 (aﬂoﬁp (1) Ahrp (1) ) / h’ﬂ[}: (43)
=1

rae Arp(m) — KO3 PHUIHEHT TENJONPOBOAHOCTH 3KBHUBAJEHTHOIO NO Temnodu3HIecKHM

cBOlcTBaM Mepsaoro cjaoa rpydra, Bt/(M-K); Arpimi — KO3 PUNHEHT TENJONPOBOXA-
HOCTH OTAEJNbHOIO cjosi Mepanaoro rpynra, Br/(M-K); firp — KOJHYeCTBO CJI0€B [pPYH-

Ta B 30He NpoMeps3aHusi; Afirp;)— TOJLUNHA CJOEB TPYHTAa B 30HE NpPOMEpP3aHus;
Lan — KOJIMYECTBO 3aMepsilleld BOALI B 9KBHUBAJEHTHOM ¢J0e TpyHTa, ROJAH eAHHHIIH;

Ono6p — TEMIIEPATYPA AbA0OOPA30OBAHNMA B JKBUBAJEHTHOM c¢Jioe rpyHTa, °C; Oxo6p(l) —
TEMIepaTypa Jblo006pa3oBaHus B OTAeJbLHOM cJjoe rpyHdra, °C.

[Io puc. 7 ycraHaBJaMBaWOT MHHWUMAJBHYIO TEeMIEPaTypy IPYHTa MOA JAOPOXKHOH
OfeXAOA Ominco)y B 3UMHHA NEepHOJ MPH H3BECTHHIX 3HaUeHHAX Rop/Rox(max), fom
H Aremp. 32TEM ONPEAENAIOT IO pUC. 8 mapamerp C NpPH H3BECTHOIH BeJUYHHE OTHO-
weHld  @jo6p./Ominoy, MO puc. 9,a — napamerpst A’mp W B’pp B 3aBHCHMOCTH OT
Roz/Ron(max), Lsy. AHAJOTHYHO yCTaHaBJMBAIOT no puc. 9,6 mapamerpnl A”qp B B pp
¥ BBRIUHCAAWOT IrAyOUHY npoMmep3aHud mo hopmyde

figp = 0,86 3np6[Aranrnp + 2,8 (I — agon / @zan) X
X (A"npB " np — A'npB np) | App (uy - (44)

Bxogauue B dopMmyny (44) 3nauenwnss B’pp u B”;, He Moryr OblThb GoJblie Be-
JUUHH:

Roﬂ(max) — Ron X
0,86 aanA’np ’

B'ap <

Rox(max) — Rox
B”up \‘<\ o4 (max — u
0,86a7,CA gy

Pacuer rayOGHHR NpoMep3aHHA MOXKHO CUHTATh 3aKOHUEHHHIM IPH pasHHLE MEeX-
Ay 3aJaHHLIM 3HAYeHHeM HAgp H COOTBETCTBVIOLIEH BeJHUHMHON no dopmynae (44)

MeHee 1%. B mpoTuBHOM ciaydae HY:KHO 3a4aTbhbCsi HOBRIM 3Ha4YeHHEM HAnp M NOBTO-
PUTDH pacyer.

3—1358 13
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R

on (max]

Purc. 10. HoMorpamma ARJ8 OnpepeNeHHs NpPOAOIKUTEeNbHOCTH mnepuoaa NOHPXKeRH" (4a) B
3anasasiBanua (6) Temneparypsl IrpyHTa

Tabanma 11

Paspocts Kosdbduniiedt x BeJHUINHE Rﬂn(max) NPpH OTHOMEHUY Runmun(mam

BeHYNR

Hagep)— T B ) T T

— P, 0,1 0,2 0,3 0,4 0,5 0,6 0,7
0,2 0,3 0,65 0,8 0,85 0,90 I 0,95 I ]
0,4 0,05 0,75 0,85 0,9 0,95 ] | ]
0,6 0,75 0,85 0,9 | 0,95 I ' I I
0.8 0,85 0,9 0,95 I 1 | 1 | I
1 3,9 0,95 ] I 1 1 1
1,2 | 0,95 I ] I I ' 1 ]
1.4 ] I I | 1 1 [ I ' 1

[IpumMmevanuna: 1. Beanuuny Hsiepy cleAyeT NPUHYMMATBL PaBHOM PACCTOSHHIO
OT HH32a JOPOXKHOH OAeXIAbl A0 CPEAHEro MOJIOXKEHHS YPOBHSA IPYHTOBBIX BOJ B 3HM-
HHI TMepilof.

2. B pazuoccts Haepy — App BXOAUT 3HaueHHe raAYOHHB MpoMep3aHus no GopMy-
Je (44) npn geanunue kKoddduuueHra, pasaoro l.

JLONMONMHUTENBHEIM HCTOUHHKOM TEIJa, KOTOPHIH HeOOXOAMMO YUHTHIBATBH, NPOrHO-
3Upys TeMnepaTypHoe INOJie 3eMJSIHOTO NOJIOTHA, SABJAAIOTCA TPYHTOBHe BOALL Baus-
HHE TDYHTOBHIX BOJ Ha TEeMiepaTypy rpyHTa MOXKHO YyuecTh, BBeJAs KO3(pQPHUIUECHT
{cM. Taba. 11) K BeJHUYHHE Rox/max).

y4eTOM YyKa3aHHOro kosduureHTa ONpeaeadlOT HOBCE 3HAaueHHE Kox(max)
H MOBTOPSAIOT pacyer rayO0HHbB npoMmep3aHus no gopmyde (44).

CaenyiomuM 3TaloM pacueTa SIBJASETCS ONpejeNieHHe NPOAOJIKHTETbHOCTH ITOHH-
MeHUsl TeMnepaTyphl TPYHTa N0J JAOPOXKHOH OJeXJ0H OT BeMHUHHBI Ojeep A0 Omin(o).
[IporonxkuTenpHOCTb 3TOTO NEpPHOZA Ifpon(o), CVT, YCTAHABJUBAOT mo puc. 10,2 B
3aBHCUMOCTU OT KRon/Rox(maxy U fsu NPH H3BECTHBIX 3HAUEHHAX Omin(o), Onotp. H anos.

[Io puc. 10, 6 HaxomsaT napaMeTpn Asan H Bsan B 3aBHCHMOCTH OT Rox/Rox(max)
H isw. Ilocne 2TOro BBHMMCIAAIT NPOACHKUTENBHOCTh Nepuofaa (B cyTKax) OT Hagana
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SUMH [0 Iepexona TeMIepaTyphl TPYHTAa NOJ AOPOXKHON OJeXKIOH depe3 3Ha4YECHHE,
DaBHOE @nnﬁp.:

@ﬂﬂﬁptnorﬂ_ﬁ)

Laan (0) = 33an | AsanBaan - 0,01 (40)

O min (0) O106p

3aTeM BHIYUCJAIOT IPOAOJIKHTENIbHOCTh NepHoga (B CyTKax) OT Havyall 3HMH
A0 MOMEHTAa IPOMEP3aHus IPYHTA Ha IYOUHY Zup:

Zup

Map

3nauenne rayOHHBl Zgp CJAEAYET NPHUHHUMATL PABHBIM PacCTOAHHIO OT HH3a J0-
DOXKHOR OMEIKAE A0 CEPEAHHB! KaXAOro CJOS TPYHTA TOJWHHOR Afcp(s.

Ha 3agmarountesbHoM 3Tame paboOThl YCTaHABJAHBAKOT AJS KaXAOro CJ0S TPYHTA
sHauyeHMd rayGHH, HA KOTODHIX TeMIlepaTypa rpyHta paBHa ®uoep., @z U Os Ha OAHH
¥ TOT K& MOMEHT BpeMeHM. Pacdger npoBoAAT 1O (opMmyJe

tﬁﬂﬂ — taan (0) + (aaan o taan (0) )' (46)

(© — Ouo6p) Lhon (0)

Z—=2Zn |1 —- — (47)
P (Qm]n (o) ~ ®J106p) (fSETl T tgan (0) )

[Tpu @=0,cepy uMeeM Z=~Zup(y; npn =0, uMeeM Z=Z,; npu @=0s uMeeM
L=17Ls.

KpoMe 3TOro, BHUHCJSIOT CPEAHIOI CKOPOCTb NPOMEP3aHUsA TPyHTA Unp, M/C:

Unp = Map / (@san — 55y (0) ). (43)

6. IJIOTHOCTD, BJIAXKHOCTD U NYYEHHE
NPOMEP3AIOIIUX FPYHTOB

6.1. HJuaa noporgosa NOJAOTHOCTH, BJAXKHOCTH H NYYEeHHS IPYHTOB, KOTOpEeE CJe-
AVeT OXHUAaTh NPH 3KCHJAyaTalUHU LOPOrH, HeOoOXOIUMLI cleAyiolive MaHHLIe: MeCcTo-
10703KeHue JAoporu (obgaacth, padOH, NYHKT); THO VYBJAAXKHEHU: pabouero cJjos
3eMJISTHOI'O IIOJOTHA (cM. npuj. 1); HauBplcliye YPOBHH IPYHTOBHIX BOJ OCECHLIO, B
KOHLIe 3MMB! M BeCHOH B NEPHOJA MeXAY KanHUTaJbHHIMHM PEeMOHTAMH LOPOXXHOHN OJexXK-
IKl ¥ CpeJHEeMHOroJieTHee MOJOXKEHHe B JeTHHUM NEpPHOX, a TaKXKe pacYeTHHH ypOBEHb
3aJieraHust BepxoBOJKM (cM, n. 3) HAa yyacTkax 3-T0 THUNA YBJAAXHEHUA 3EMJIAHOIC
MOJIOTHA, KOHCTPYKIMUA MOPOXHOH oAexAb (MaTepHaJbl, TOJIIHHA H IJIOTHOCTE
CJIOGB); I'PYHTOBHIN paspe3 3eMJSHOIO HOJOTHA H €CTECTBEHHOI'0 OCHOBaHHuA (Xapake
TEPHCTUKA I'PYHTA NO JAOPOXKHOH KJaccH(UKANUX U TOJIIKHA CJOEB M3 3THX I'PYHTOB)
B NpeaejaX 30HL INPOMEP3aHUs U HHXKe A0 IOPH3OHTA TPYHTOBHIX BOA HJHU BEpPXO-
BOLKH; IJIOTHOCTb I'PYHTOB 3EMJIAHOrO IOJIOTHA N0 NPOEKTY M IVIOTHOCTD T'PYHTOB
@CTeCTBEHHOrO0 OCHOBAHHA MO JaHHBIM M3LICKAaHHE B KOHIe oceHU. [Ipu otcyrerBHH
NAHHEIX II0JIEBLIX HCILITAHUH TDYHTOB E€CTECTBEHHOI'0 OCHOBAHHSA MOKHO NDPHHUMATb
3HaueHHA HX ILJIOTHOCTH corjacHo m. 1.6.

[loMuMO 3TOr0 HYKHO 3HaTbh: NOKA3aTEJH KANUJAJAAPHBIX CBOWCTB TPYHTOB, KO-
s PUIMeHTH TyYeHHs TPYHTOB, COJepKaHde He3aMepslled BOALI U TEMIEpaTypy
JbAo00pa30BaHusa, KOIMOUIHNEHTH, VUYUTHBAWOLINE BJHAHWE HarpyskH Ha NIOyYeHHe
TPYHTOB, U KO()(MHUIHEHTH JUHEHHOH VCaAKH TPYHTOB. IDTH BEJINHHL ONPEAEIAIOT
sKcnepuMeHTalbHO (cM. npua. 2 u 4). Ilpy opHeHTUPOBOUHHIX pacueTax HUX NPHUHH-
MaloT no rpadguxkam puc. 11 w tabn. 7, 12 u 13.

IlJisi NpOrHO3a IJOTHOCTH, BJAXKHOCTH M NYYEHHUS NPOMEp3amliuX [PYHTOB He-
00X0J¥MO MpPeABAPHTENbHO ONPEIAEJUThL IIOPY BJAXKHOCTH TPYHTOB IIEpPE], IpOMep-
3aHueM, COrJjacHo I, 4, ¥ TeMiepaTypHOe noJe 3eMJASHOrO NOJOTHA B 3UMHUR NEepHOL
cornacHo 1. 5 Hacrtosmiero ITocobus.

[Ipy OTCYTCTBUM JaHHBEIX O NOJIOXKEHHM TPYHTOBBLIX BOJA B PasjHUHbBIE NEPHOILH
roga MOXKHO ONpelesisiTb IIJIOTHOCTb, BJAXMHOCTD M IIYUYEHHE TPYHTOB B 3UMHUH IIe-

PHOJ, NPUHHUMasf (¢ 3amacoM) B KauecTBE DACUETHOrO VYPOBHA 3THUX BOJ TOPH3OHT
orJieeHus.
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Ky /e F gy I Kiyyue /e —e

i I 134
08107 " — : ge1n’” ' — 0,810
’ |
V.|
|
0.5 . /ﬁ{L S ] 0.G 0,6
0.4 0.4 G4

02 0.2 0.2
038 09 1 Kﬁﬂ 08 1.9 1 Hﬂng

ﬁfdw R

0,810~

3,6 |
. Puc. 11. 3navenne xosthdunmHentrer nyveHHs rpyH=
TOB B  3aBHCHMOCTH OT HMX X03dédHOLeHTOB

YyNJIOTHEH U

{16 — mesixuil necok (comepKaHHe DRVIH M IJIHHB

He Gonee 10%); Ja — nbuieBaThl NecoK (coiepikKa-

Hie nLMIM 0 TJauHbsl He 6ogee 10%); f/ — cynmecew;
[l — cyraunok; IV — rauna

0.4

Kac

6.2, 1lpornoa 2Hayenw! NJNOTHOCTH M BJAXKHOCTH TPYHTA M €ro iyueHHSA CJASAYET
NPOBOAUTHL JJsl BCEX CJOEB TIDYHTa pasHOrO BHAa H IJAOTHOCTH B IIpelenax
30HEl NpPOMEpP3aHls, BKJ/IOUAs MOPO303alIUTHHIHA CJOH H3 HEKOHJIUIOHHOTO I[1ecka,
paGounii CcJOH 3eMJISTHOrO IOJIOTHA M OCHOBaHMe HAaCHINM HJAM BheMKIl. I'pyHT, pac-
NOJIOXKEHHBI] HHXe IOPH30HTA IPYHTOBHIX BOJ WJM BEPXOBOJZKH B CCEHHHMH NepHO,
cJe/lyeT BHIGJATh B OTACJbHBIH CJAOH C BJAAXKHOCTbIO, DPABHOW IOJHOH BJAroeMKOCTH.

PacueT HayHHaOT C onpeAeseHus cpelHeli CKOPOCTH npoMep3aHiis Ir'pyHTa N
Gopmyie (48). 3aTeM ycTaHaBJHMBAIOT RJisI KaXAOTO CJIOS rpyHTa B Ipefefax 30HEI
MpoMep3aHusl XapPakTepUCTHKH KpHBOH cojepxaHus HesaMepsiluell BOIM: Orosp, (E*)a,
©6, Wusa), Wuas), e Oposp — TeMmnepaTtypa JabAo0Opa30oBaHus INIPH ONTHMAaJbHOR
BJaXHOCTH TpyHTa, °C, O, n O — TeMneparyphs, COOTBETCTBYIOIIIE TOYKAM <a»
H «0» Ha KpUBOH cojepKaHudA HesaMepauied BOAL, °C; Wgacay 1 Wyasy — KOJHYECT-
BO HeszaMep3lueHd BOAM (AO0JNH eJUMHMUBI), COOTBETCTBVIOUIHE TOUKaM <«a» H «0»
B taba. 12. Ilocie aToro BblUHCAAWT no dopMmyde (47) aas BceX CJOEB TPYHTa
B fipejesaX 30HH NPOMEpP3aHUA 3HauyeHus TAyOHH Znp., Za, Zs, Ha KOTODHX TeMIle-
paTypa rpyHTa COOTBETCTBEHHO paBHa Ouespiy, @2 U Os HA OAHH H TOT K& MOMEHT
BpPEMEHH.

3aTeM HYXHO Ha Te Xe MOMEHThl BPEMeHNI ONnpeldeyuTh A1 KaXAOre CJ0S
rpyHTa 3HadyeHna TPajNeHTOB He3aMepslled IJEeHOYHOH BOJXLI Ha ray0nHe mnpomep-

3aHusa 0o QopMyJaaM: : _
(Lnp — Zg)" ™ Pex (1) Vrp,
]

08B 09 1

Iivior =1 (W — W) ' = (49
13 (0) ( H3 (a) 13(0) (Za — Zg)™ 0B Opp
18 Womr = Wis5)) — 18 Wig(a) = Wis(s)) (50)
1€ [(Zap — Z6) | (Za — Zs)] |

rae /lusoy — IpajlieHT HesaMepslied MJASHOYHOH BOAL! Ha I'ayOHMHe npoMep3aHus, Oes-
pa3MepHast BeJHUIHA; Qex(s) — NIOTHOCTb CKeJeTa IPYHTa B 30HE nNPOMep3aHHA Ha

paccMaTpuBdeMBbIi MOMEHT, Kr/m?®; Vrp—oﬁ’bem rpyrra, M3 (Vip=1 M®); @rp —
NJOMIafb NONEPEYHOro ceueHus rpyeTa, M2 (op=1 M2).
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Tabanrnma 12

A

TeMnepatTypa rpyETa B COOTBETCTBYNOIREE
el copepmxande He3aMepamefl BOAKM B IPYRTE

NS TOUeK
Temnepatypa
OonraManb- appoo6pa3oBa- a 6
Bas BAAXK- HHA NpPH OMNTH- _
HOCThL TPYHT4, | Me&JLHOR BaaXK-
% HOCTH IDYHTA i
®ao06pr —C Oar —C ‘ Waaga)y % 8g, —°C Waasy b
ITecox mearxuil u netaesarotd

8 0 0,3 3,5 0,5 9

10 0 0.3 4,5 0,5 3

12 0 0.3 6 0,5 4

Cyneces

10 0,1 0,3 6 0,5 5

12 0,1 0,3 7 0,5 6

12 0,1 0,3 8,5 0,5 7

16 0,1 0.3 9.5 0,5 8

18 0,1 0.3 105 05 9

Cyzaunox

14 0,1/0,3 0.3/0.5 10/10,5 0,5/1 9/9

16 0,1/0,3 0.3/0,5 12/12,5 0,5/1 11/11

18 0.1/0,3 0.3/0,5 13,5/14,5 | 0.5/1 12,5/12,5
20 01/03 0.3/0.5 15.5/16.5 | 0,5/1 14,5014 5
922 01/0,3 0.3/0.5 1718 0.5/1 15.5/15,5

T'auna

18 0.6 1,5 14 2 12,5

20 0.6 1.5 16 9 13,5

92 0,7 1.5 17,5 2 15,5

24 0.8 1.5 19,5 9 17

2% 0.9 1.5 21,5 9 19

28 0,9 1,5 93.5 2 20

[IprMeuanne.

Ilepes wepTofi npuBEJeHH MOKa3aTeNH AJA CYTJIHHKZ C YHC-

JOM OJAacTHYHOCTH 12 m MeHee; mocjie 4epThl — ¢ YHCJIOM INJACTHYHOCTH GoJee 12,

Tabaupma 13

3HaYenre d, NpH KoshroueHTe YNAOTHEHUS
rpyHTa2 nepef HpoMepsanKeM

IpyaTt
0,8 0,86 0.9 0,95 ] g
Ilecox Menkmi — — — — 1.5
[Tecok nmiaeBaTHA — — — — |
Cynecs — — — 1 0,5
CYFJHHOK — I 0,8 0,6 0,4
[anna 0,6 0,5 0.4 0,4 0,3



BrauaJsie B pacyeT BKJIOYAIOT NJOTHOCTh TPYHTA MNepel NpPOMep3aHHEeM H OIpe-
OeJIAIOT B IepBOM nNpHOJMNKeHHHM nydeHHe rpyHta. Ilo BesuunHe nyueHHs YyCTaHaB-
JUBAIOT ILIOTHOCTHL IrpyHTa IOCHe npoMepsaHusa. Ilo maoTHoeTH O H mocjie npoMep-
3aHUSA ONpPeJeNAIOT CpeJliHee 3HaueHHMe IMJIOTHOCTH TPYHTa B MEpHON NpOMep3aHHd,
xoropoe BBOAAT B dhopmyay (49) u noBTOpSIOT pacuer.

3aTeM HYXXHO YCTAHOBHUTb 3HaueHHS Ko2(pDUIHUEeHTOB nyuenust rpyHta Knyw, M/C
(cM. puc. 11). Illpn npoMepsaHHM MHOTOCJOHHON TI'DYHTOBOH TOJINHM HX HYXHO YCTa-
HaBJAUBATh AJS1 KaXAOro CJ0OA 3eMJISHOT'O TI0JIOTHA.

[lIo cdopMyse HyXHO ONpeAeNUTb CpPeiHee 3a IIEPHOJA TPOMEP3aHUA 3EMJSHOIO
NOJIOTHA 3HAauUeHHe (YHKIMHM BJUSHHS HarPy3kKH Ha BeJHYMHY nyueHHA rpyeTta [(P)
(6eapasMepHas BeJNUHHA):

f(P)=1—aglg (14 P/Pg), (51)

rAe ap— KO9OMOUINEHT, YUUTHIBAIOIKUE BJIHSHHE HArPY3KH Ha IyueHHe rpyHra, Oes-
pasMepHas BeauunHa (cM. TabGa. 13); P— Harpyska Ha 30HY IIy4eHHA TPYHTa, paB-
Hasl Becy JODOXHON OJeXIH Y CJOEB I'PYHTA J0 FAyOHHE! NPOMEP3aHHs 3eMJSTHOro
nojotHa, Ila; Po-—mnarpy3ka Ha rpyHT, NPH KOTOPOH YCTaHABJIHBAETCH 3HAaUYECHHE
kKostpdunuenta ag, Ila (Po=9,8 klla).

Janee onpemessioT BeJWUHMHY pacxoha IJIEHOYHOH BOAH Qpco), M3/c, mocTymnaro-
Ied B MEp3Jbf cJ0H M3 TaJior0 rpyHTa ¢ BJAXHOCTHIO 00Jiee ONTHMAJbHOM:

p—

Q) = 0,92Knyul 43 oy f (P) 0rp. (52)

Ilocsie aTOrO MEPEXOJAT K ONPEAENEeHHIO BEJHUYMHH pacxofa KanuJIgPHOA BOABL
B TaJOM TrpyYHTe, KOTOpas MOXKET MOCTYINHTh K rpaHune npomepsanus. IlIpu Becex
THNIAX YBJAXKHEHHUS1 pabouero CJOs 3eMJSHOrO0 HOJIOTHA HYXHO NPOrHO3UpPOBATH Be-
JAYAHY pacxoja KanuaJApDHO-NOABELIeHHOH BOAH, a nOpH 3-M THOE YBJa*XHEHUR
TaKXe H BeJHYHHY pacxola cOOGCTBEHHO XKanWJMASPHOH BOAH. B nocaepHeM chiyuae
B KauecTBe pacueTHOM cJjeiyeT NpPUHHUMAaTh HanboJiblllee W3 JABYX MOJYYEHHBIX 3Ha-
9eHHH pacXoA0B KanuJaJAPHOA BOJLI Ha I'PaHHIle NMPOMep3aHud.

Ins onpezneneHuss yKasaHHHIX 3HayeHHE pacXOf0B BOAH  CJaeAyeT IpeABapH-
TEJBHO BHIUHCAHTL Mo QopmyaaM (32) v (33) 3HaueHHst noxasaTeNell KanuJisApHHX
CBOHCTB rpyHTa npH Temmepatype 0° C. 3ateM HYXXHO BHUHCAHUTh 1O ¢opMmyae (4)
BeJIHIMHY [OJIHOM BJIAarOEMKOCTH IPYHTA H BeJMUHHY €ro KanuJJsSPHON BJIAroeMKO-
CTH corjiacHO I. 2.2 Hacrosimero IToco6us. [locne aToro Hy»HO ycTaHOBUTH HCKOMBEIE
3HAUEHHS pacxoja KaNHJJASPHOU BOJIHL.

CpenHee 3HaueHHe pacxoAa KaNHAIfAPHO-MOABEINEHHOR BOAH Qpa, z), M3c,
KOTOpasA MOXKET NOCTYINHTb K TIpaHUlle NPOMep3aHHsl, HYXKHO BHIYUCIAATH AJf BCEX
CJIOEB T'PYHTA B INpejfeaax 30HBEl IIPOMEpP3aHHS:

[Ipu Wo > (SWHB + Wonr) /4
- e |
U4, 9= Wi = Womr) Pe(o) * “rp Ko 1 —1)+
4pp Speg
o ‘7 I E I11 1
SPBg 4 SPBg i
[Tpu (3Win + Wonr) /14 > Wo > (Wys + Wonr) /2
Qp a, 7= (Wxs — Wonr) Pex (0) ;rp ¢
40g
q"‘l C? I
X | K| —8— — 1+ KN [ 2 — 1] [; (o4)
SPBg SPBg

38



[Ipu (Wxs + Wonr) 12 > Wo > (Wys + 3Wonq) /4

Wio — W o A
Wi = Wour) bexiorre_ | et (e

4pp Sppg

rne Wo — HavaJbHas BJAXHOCTb FPYHTA NMOJ rpaHHuell IPOMEP3aHus, JOJH eIUHHIb;
Pex(o) — HadaJjbHash NJOTHOCTb CKeJieTa TPpyHTa MNOA rpaHuueli npoMepaauus, Kr/md;
S — cpefiiee paccTOsIHHE, Ha KOTOpOE NepeMellaeTcsl KanwiasipHO-NMOJABENIEHHAS BO-
Ra, M; g%, g'%, g''x — yaenbHble JABHXKYIUME CHJB MEHHCKOB COOTBETCTBEHHO B I,
II, III rpynmax xanujJjsipoB I'PYHTA ¢ KamHJAJAApHO-NOABelleHHoR Bojmo#, I1a; Ky,
K1y, K, — xoaddunuenT npocaunsanusa soasl coorserctBeHHo B I, II u III rpyn-
nax KanuJaasipoB IpyHTa, M/c.

Qp (A, Z) — ' (55)

[Ipn ompepesieHrH pacxofia KanUAJAAPHO-NOABElIeHHOH BOAH B MOPO303aIHTHOM
coe, B pabogeM cJ0€ 3eMJAHOrO MOJIOTHA X B OCHOBAHMHM HACHINHM HJAH BHIEMKM cle-
AyeT NPUHUMaTh BEJHYHHY S, PaBHYIO IOJOBHHE TOJUIMHE NpOMep3llero ¢Jos rFpyH-
T4, C BJAXHOCTbIO 00Jiee ONTHMAaJbHOM.

Bennuuny W, Jonyckaercsa NpUHHMaTh PaBHOH cPeIHEMY 3HAYEHMIO BJAXKHOCTH
B CJIO€ TpyHTA:

npu pacuere no tdopmyne (53) —

=1 I — I I
9« =9 —9min» 9% = 9% — Ymin>

-l = I v
9% — 9% " 9min» 9min =~ 9%

npya pacuere no dopmyse (54) —

— I A [ [II,
ql{ =qx —qmin' q =y —qminﬂ qmln=qn ’

npu pacuere no dopmydae (55) —

~1_ 1 : N b
9« =9 —9min® 9min = T *

[Ipu ompeaenieHHH BEJHYHHH pacxofa KamUJAJASPHO-NIOABEILIEHHOH BOJAH B TPYHTE
pabouero cj0s1 HyXHO BKJIOUYaTh B pacuer 3Haueuusd ¢'x, g'%, ¢, q'Vg, Klw, ;&"w,
K, KV, COOTBETCTBYOLIME 3TOMY caoio. To xe u U1 ADYTHX CJOeB TPYHTa, A4S
KOTOPHIX ONpPeJEeNsOT BEJUYHHY pacxolaa (pa, z).

[Ipn g'x<CSpsg anreGpanueckass cyMMa BeJHUHH B KPYIVIRX cko6kax B ¢op-
MYyJiax (g3)—(55) NpHHUMaeTcss paBHod Hydao. To xe npu JUx<Spsg u
g1, <<Spxg.

Cpennee 3HaueHHe pacxofa COOCTBEHHO KamuaJdspHo BoAR Qpa, zy, M3/c,
KOTOpasg MOXKeT NOCTYIUTh K T'PaHulle NpoMep3aHMsd, HYXKHO BHIUHUCAATL IO (opMy-
Je (D6) maA Bcex cCJIOEB T'PYHTa B Npelesax 30HH NpOMep3aHus.

[Ipu onpepenenun BeauunHb! (pca, zy B NePBOM HAA TOPH3OHTOM IPYHTOBHIX BOJ,
HJIM BEPXOBOJAKY CJOE€B rpyHTa 3Hadenus U!l, U, UM u U, Bxoxasaumue B dopmy-
qy (56), HYKHO NpUHUMATHL PABHHIMH HYJIO.

[Ipu onpenenenun BeaHuHHEL (pa, zy BO BTOPOM HaJ FOPH3OHTOM T'DYHTOBHIX BOA
HUJIM BEPXOBOAKH cJjioe TpyHTa 3Hauenuss U!l, Ul U UW caepyer ompepensaTs MO
dbopMmyaam (57)—(60). B stux cdopMynax 3HaueHHa KOIPPHUHEHTOB INPOCAYHBAHNS
BoAn Kly, KUy, K, KW, oTHOCATCS KO BTOPOMY CJIOI0 IDYHT2, a BEJMIHHL
Koy, K'way, K"Muy, KVwa) — K DEepBOMY CJO00 IrpyHTa Haj TOPU3OHTOM TIPYHTO-
BHIX BOJ WJIM BEPXOBOJKH. J3HaueHHS JBHXVUIHX CHJ MEHHCKOB BOAH ¢q'k, 'k,
gy, gV, KoTOphle npuBefeHn B dopMmyse (56), OTHOCATCA KO BTOPOMY CJOK IpYyH-
T4 HaJ, OPU30HTOM TPYHTOBHX BOJ HJH BE€PXOBOJKH.

[Tpu onpenenenun BeauunHE (pea, zy B TPeTheM M BHIIEAEXKALMX CJOAX IPyHTa
HaJ TOPH30HTOM TPYHTOBLIX BOJ HJIH BepXxoBoAkM sHauenma Ul, U, UM UV che-

IyeT ycTaHaBJHBaTh mo dopmyae (31).
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Beauunna S B dopmyse (56) pasHa PaccTOSHHIO OT FOPH3OHTAa TPYHTOBHX BOJ
UM BEPXOBOAKM JO CEPeJHHE NpoMep3uled yacTH ¢Jos TPYHTa, B KOTOPOM YcCTaHaB-
JAB2I0T 3HadeHne Qpa, 2):

0 . _ (Wxs — Wonr) PCH(O)‘-‘:rp _ [Klw( qxl S )+
P2 4a (S+UYog  S+U!
T T P A
(S+U"y g S+UM (S+UMypeg S+ UM
qHIV g S )]
+ K W("—"'———""—’ : (56)
" N (S+UV) g IS+ UV
1
Ul':AS‘(_f T S 1 v _1)“ (57)
Kon+KwatK oa+K uq
I1
U'=As, (—I—I—L—H——T“ ‘)? (58)
Koy +Komy +K'wm+K o
- 4 111
Ul — AS, e 1 |; (59)
Kyay +Koq+ Ko+ K wa
[V
yv— AS, (____._H____i_____Kﬂ;H — ___])' (60)
Kw(l)'l'K w1 T K w(l)'l"K w (1)

rae AS;-—ToammHa IIEPBOTO CJIOSI TPYHTA Haj TOPU3OHTOM TIPYHTOBHIX BOJ HJH
BEPXOBOJAKH, M,

B 3aBucHMOCTH OT HauaJbHOR BJaXHOCTH TPYHTa DX 3HaueHHME B dopmydae (56)
IPHHAMAIOT PaBHEM HYJIIO:

an (3 WHB "I— Won'r) /4‘ WO > (WI{B + WDHT) /2
qulv S _ o
S+UV)og S+UV
[Tpn (Wia+ Wonr) /2> Wo > (Wia -+ 3Wony) [ 4
W s
S+UV)Ymeg S+UY ’
g I11 S
- I o m =Y
(S+U"")peg S+U
an (WHB + 3W0]]T) [ 4> lVl:) > IVl::i[l'i‘
g,V S
eV o v =0
(S4+U"") g S+U
qRIII S
. = 03
(S + UIH) Pﬂg S + UI"
g, S

. S =0,
(S+UM g S+ UM
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3aTeM ONPEAEJSIOT BJaXHOCTh TpyHTa W/ (ZOJIM eZMHALE) 1NOA rpaHRNeH
npoMep3aHHsl INOCJE OTTOKa BOABI M3 TaJoOro rpyHTa B MepaanH cjaoil. Beanunna
7

W o2 Wonr:

(Q, . — Q ) p
Wo' = Wo — _._u[l)_____.?m_'___@_i‘ (61)

Pex (0) Yap©rp
Ycaaky rpyHta npu mpoMEp3aHMH onpejenasior mo ¢dopMmynam:

(14 dycan Wo') _

. 0o
(0 2ye0n Vo) (62)

Cycan = 1 —

hye oy = 102 (Zpp () — Zyp(1—1) ) Eycaa, (63)

rJI€ €ycag — OTHOCHTEJbHAs BeJIHUMHA YCaJAKH TPyHTa TPH IPOMEp3aHHH, NOJH efH-
HUUH, [fyc(n) — BEJIMYHMHA YCaAKH TPYHTa B IlpefeNnax MepP3Joro ¢Jof 3eMJAAHOro
OJIOTHA, CM; aycax — KO3 @HNWEHT JHUHEAHOH ycalKu rpyHTa, OespasMepHasi BeJIH-
yuHa, (Zop) — Znp(i-1)) — TOJILNHA MEP3JIOr'0 CJOA IpyHTa, M.

[Tpp HauajiLHOM NJIOTHOCTH TPYHTOB He 0oJee MakCHMalbHON BeJIHYMHHL 1O Me-
TOAY CTAHAZAPTHOrO YIAOTHEHHs MOXXHO MCIHOJL30BaTh CJAEAYIOHIHE 3HA4YEHHH KO-
(GUIHEHTa JHHEHHOR ycaZkH: AJA NRACBATOrC Mecka ¥ Jerkod cymecm — 0,1; cynecn
NEJIEBATON K TsAXeJoH mnujaeBaTol — 0,2; CYIJIHHKOB JIETKUX H JErKHX NLJEBATHIX —
0,3: CYIVIMHKOB TSIKEJBIX M THAXKEJKX NbljeBaThiXx U rJaud — 0,9,

PR Ha4uaJbLHOH IJIOTHOCTH TPYHTOB 00Jiee MaKCHMAJAbHOM BEJHYUHE! [0 METOALY
CTAHZAPTHOTO YNJOTHEHHS MOXHO HE YUMTHIBATh HX YCaIKY.

3ateM HYXHO YCTAHOBHTb IJIOTHOCTB cKeJieTa IpyHTa ©'cx(oy, Kr/M%, moa rpa-

HALEH INPOMEpP3aHud I0cJe OTTOKa BOJLl U3 TaJNOr0 TPYHTAa B MepaJbiH cJod o

dhopMmylie
Pfcfc(U) = Pex (o) / (1 — eyca&) - (64)

BeynmunHa Pex(0)ScPer(max)- Ilpn pcﬂg(n)>PcK(max) MOZKHO NPHHATDH p’cR(0)=PnE(0)n
BHUHCAAOT 3Ha9eHHe KPHTAYECKOH BJAaXKHOCTH rpyHTa Wxp, AOJH €IAMAINL], HDH
KOTOPO# BO3AYXOEMKOCTb MEp3JOro rpyHra paBHa HYMO:

0.92p, 0,92
2P 708 4 0 08W,,. (65)

P’ ekt (0) Prp

—

WR p

OnpenensiioT cpefHee 3a NEPHOJA NPOMEP3aHHsS 3HAYCHHE pPacxoda NJIEHOYHOH
BOAK Qp(ojcp, M3/c, IOCTYNAIOIIEHR H3 TAJOro rpyHTa B MEpP3JHIA CJOM:

Ipu Wo' > Wonr
Qo oyep = Y (o) (66)
IIpY W’o = Wonr
— — (Wo — WUHT) Pex (0) 1;I‘IJ ‘ 'ﬂnp
Soyer= Qo+ e - (67)

[Ipn stoM BenwmumHa pacxoia no dopmyne (67) He MoxkeT GwTh Hojee 3HaYeE-
HHSl, BRIYHCJEHHOTO no gopmyne (66). Ilpu npomepsanun cJa0eB IpyHTa, pacroJo-
JEHHHIX HHMXe OPH3OHTA I'PYHTOBHIX BOJ MJH ODH30HTA BEPXOBOAKH, Qp(oyep=Qp(o).

3aTeM HYXHO ONpeAeJHTh BJAXKHOCTL TPYHTA B MEDP3JIOM CJI0e 3eMJSIHOI'O IO~
JoTHa W, 0OJH e UHANK:

Vi = W' 20 (68)
P’ k(o) Ynp©rp
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I[locnie sTOoro HyXHO paccuuTaTh BEJMYHHY NY4EHASA IPYHTA Auyu(n), CM, 33 CUET
MHUTpPalUMOHHOTO JbAOHAKONJICHAS.

[IpH Wonr < Wy < W:cp
102 (Znp gy —Zup =1y )11, 09 (Wae—Wo") + 0,09(Wo"—~Wonr) o’ e o

Ps

rae Znp(iy — Zup(i=1) — TOJIIMHA MEP3JIOTO CJOA TPYHTA, HJIf KOTOPOrQ ONpPepessioT
BEJHIUHY IIyUeHHA, M,

Ilpn sTom Besuuuna nydenus no dopmyne (69) He Moxer GHTh Gojblle 3Ha-
YeHHA:

h

, (69)

nyu({o)

0,09 - 102 (lep(i) T Lnp(i~1) )(WM T WHS) pfcl{(o)
max Apyy o) = - . - ()

IMpu Wonr < Wy = Wl{p
hnyq(o) = 1,09 - 102 (an(i) R np(t—-l)) X

—

Deep _ Wrp = Wo') Pexo)

X (71)

UapDrp PB

st cjost rpynTa ¢ BAaXHOCTb0 Wy=Wonr BeJHYHHA Ny4eHUst PaBHA HYJIIO.
3aTeM HafO ONpefe/HTh BEJUYHHY IYYEHUSA TPYHTA Amys, CM, IO (opMyJae

hHY‘I . hnyq (o) kyc (M) hyc (T) » (72)

rae Hye(ry — BEJHYHUHA YCaAKH TPpYHT2 B 3UMHHH NepuoJ B INpejiedax TaJoro cjaos
3eMJISSHOTO IIOJIOTHA, CM.

[Ipy mpomeps3aHuy MHOrOCJOKHON TPYHTOBOH TOJIUM BEJHYHBH Amyuoy H A(ye)m
ONpeAeJaAIOT AJA KaxXIoro caos (necyaHoro rpyHra MOPO303allUTHOrO CJOs, TJIHHH-
CTOr0 rpyHTa pabouero ¢J0sl ¥ OCHOBAHUS HACHINM HJH BBIEMKH) H CYMMHUDYIOT.
Beayguua ycajX# rpyHTa B 3UMHHE [epHOA B Npejesax Tajoro cJjiosa 3eMJAAHOro
NOJOTHA CPaBHHUTEJLHO HEBEJHKA ¥ €10 MOXHO INpeHe(Gpeyb B 3amac NPOYHOCTH 3eM-
JSTHOr'O TMoJioTHA. Jlajiee Hajo0 YCTAHOBUTb IWIOTHOCTb IDYHTA B KOHIE 3HMH:

K}"(S) = Ky(gc) / (l + enytx)s (73)

rae Ky(sy — KO3 OHUMEHT YIJOTHEHUSI NOCJEe IyUeHHs TPyHTa 3UMOH;, Ky(oc) — KO-
o hROUEHT YNJOTHEHUSI T'PYHTA OCEHbIO, E€pys. — OTHOCHTEJbHAS BeJHYHHA IYYCHHS

rpyHTA.
Benauuuna egyy, Bxopsmiag B dopMmyay (73), paBHa OTHOLICHUIO

Paya I (Zyp sy — Zap(—1))+

6.3. IIn0THOCTL IPYHTOB BecHO¥ MOCHe OTTAMBAHMA 3€MJSHOIO NOJOTHA PaCCyH-
THIBAIOT B NpepJiaraeMoy IOCJaed0BATeNbHOCTH.

Brayane HYXHO yCTAHOBUTL IO I'PAQHUKY PHC. 12 MMHHMaJbHOE 3HayeHHe KO3(-
(QUIUEHTa YIJOTHEHUS IPYHTAZ BeCHOM, KOTOPHIM MOXKHO OXXHJAATh NP MHOI'OKPATHOM
MIPOMEep3aHNH-OTTAUBAHUH B YCJOBUAX, KOrJa He NPOUCXONHUT yCaAKH TPYHTa B TeIl-
JBI IepUOJ, BPEMEHH. ITY BEJUUHHY ONPEANAINT B 34aBHCUMOCTH OT INIOTHOCTH
rPYHTa B MOMEHT IIOCTPOHKHM JAOPOTH M JaBJEHHUS Ha paccMaTpHBaeMBLIH CJOH 3eM-
JISHOIO IIOJIOTHA OT Beca BHIeJeXallero rpyHTa M JOPOXHOH ORCIKJIH.

3ateM no rpapmnky pHc. 13 ycTaHaBJAHBAIOT OCaIKy IPyHTA Hocax, CM, IIPH H3-
BeCTHHX 3HaueHUAX Koa(pdHIHeHTa VIJOTHEHHS TPYHTA IepeA IpPOoMep3aHUEeM, MHU-
HUMaJbHOM KO3(pOHNUEHTE VIJIOTHEHHUS NMOCJE OCAAKH M NYYEHHS T'pyHTa.
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PHac, 12. Tpatdhurn pIs onpegeseHNss MUHHH-
MaJdbHOro 3HaYCHUY Koshdumuenra YIJIOTHEHHusn
IpPYHTa NOCAe OCaAlKH

& — MeJIKHH DNecOK, & — OblIeBATHI IIEeCoK:
8 — cyfech; 2 — JIETKHHA CYIMJUHOK, 3 — Ts-
KeJRA CYIJIMHOK, &2 — I'JIMHa

N AL
' BRR

K . =075 08 08 09 |

Puc. 13. I'padug Ann onpeneneBnss ocafxu 0] _ N I

IPYHTa B pacdeTHOM TIOAyY 07 08 _ 0,9 1 K

Hanee BHUHCAAIOT KO2DPHUMEHT YIJIOTHEHUS TPYHTA Hocsae ocaiky BecHolt Kya),
OespasMepHasn BeJHYMHA

K}r (H) - K}r(a) /(I — eDC&ﬂ)p (74)

T €ocax — OTHOCHTEJNbHASI BEJMYMHA OCAJKH IDYHTA.
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BeauunHa eocan, BXOAAMAA B $opMysy (74), paBHa OTHOLIEHHIO
focan / (znp (&) an ({—1) + hnyq)ﬂ

6.4. llnotHoCTh rpyHTOB B JETHHA NepHON PAaCCYATHBAOT B CJICAYIOMEM IO+
pAAKe.
OnpejensioT BeJMYMHY OTHOCHTEJBHOR YCafKM I'DYHTOB B JIETHHHA OeDHOL:

(14 ﬂycaawn)
(14 ﬂycanwn.n) ’

(79)

Cycan= 1 —

rae W, — BAQXHOCTb TPYHTA B JIETHHA NEpHOM, AOAH efHHUub; W,z — moJHas Bja-
FOEMKOCTb TPYHTA NPH INIOTHOCTH TIpPYHTA IOCJe OCAJKM BECHOH, JOJIK eAHHHIIH,

Ilpn 1-M u 2-M THOmax yBmaxXkseHusa palOouero caod (cM. npui 1) Wi = Wonr.]
npu 3-M THOE BAAXKHOCTDL B JETHHH NEPHOJA ClAeAyeT YCTaHaBJAUBATL IO SNIODE BJAAXK-
HocTH (CM. 1. 4.4). IIpn OpHEHTHPOBOYHEIX pacyeTaX MOMKHO HCIO0Jb30BaTb 3HayeHHS

KOg(p(IJHLlHEHTDB JHHEeHHOH ycalJKH IDPYHTa, npuseieHHule B 0. 6.2 Hacrosmero Ilo-
colus.

3aTeM BHUUCAAIOT 3Ha4YeHHe KO2(Q(HUHMEHTa YMJIOTHEHHs NOC/AE ycaJKH TPYHTa
aeToM (Ky(q) — Ge3pasMmepHas BeJHUMHA):

Ky 1y = Ky @) [ (1 — eycan). (76)

Beauauda Ky<<l. Ilpr Kymy>1 MoxHO npHHATL Ky(n)=Ky(s).

6.5. ag peweHus BompocoB NO ofecledeHHI0 NPOYHOCTH M MOPO30OYCTOHYHBO-
CTH JOPOIKHONH OJEKAH HeOOXORHMO 3HATh MHUHHMAJbHOE 3HAUYCHHE IJIOTHOCTH, MaK-
CHMaJibHOEe 3HAueHHEe BJAXKHOCTH M MAaKCHMAaJbHYIO BeJHYHHY NYJeHUs I'PpyHTa B Ie-
pHOJA 3SKCIIVaTallHd AOPOrH MeXAY KanuTaJbHBIMH DPeMOHTaMH HOPOXKHOH OaexXIH
(cM. pa3n. | macrosmero IlocoGus).

Has onpefenenus ykasaHHBRIX BeJHYHUH caelyeT YCTAHOBHTh BO3MOJMXHOCTb pas-
YOJOTHEHUA TPYHTOB, NPH KOTOPOM He IPOHCXOAHT BOCCTAHOBJICGHHS IEPBOHAYAJb-
HOH IJIOTHOCTH B MpOLECcce 3KCIVIyaTauuH JAoporu. Takoe siBjeHHe HMeeT MECTO, KOr-
JAa BeJHYHHA Koa(pHIHEeHTAa YIJOTHEHHs TPYHTa B JETHHUH NepHOJA, BHUYHUCJAEHHAS MO
dopMmyJse (76), MeHee IJIOTHOCTH TPYHTa IIPH CTPOHUTENbLCTBE AOPOrd. B sToM ciaydae
HeoOXOAUMO NHMOBTOPHTL Bechb pacueT o pasp. 2—06 IpH IJIOTHOCTH, BHYHUCJIEHHOH IO
gopmynae (76). ITlpu sToMm HabyxaHHe rpyHTa OCEHbIO MOXHO He YUHTHIBaTh, TaK KaK
OHO HE3HAUHTEJbHO NPH BJaXHOCTH JeToM, paBHO# uau OoJsee onTHManbHOH. llpn
HOJIYUeHUH TOro e 3HaueHMsd KoahhMIHEeHTa YIJIOTHEHHUSA TPYHTA B JICTHHH TNEPHOX,
9TO N paHee, pac4yeT 3aKaH4YHUBAIOT.

[Ipn W,> W, pacueTHoe cpelHee 3HAUeHHE BJAXKHOCTH IPYHTa B paboueM cJjoe
3eMAAHOrO 1m0J0THA Wpacy. =Wy, rie Wy — BJAXXHOCTh TPYHTZ B Mep3JOM CJ0e II0

dopmyne (68).

Ilpn W,<<Whxp 3HauenHe Wopaex ONPEAEAIOT N0 AAHHHIM O BJAXKHOCTH TPYHTA
B KOHIE 3UMHEI ¥ [IPHTOKE BOAKM B BeceHHHI mepuof OoT aTMOc(hepHhIX 0CagKOB, BH-
flafalulix Ha IOBepPXHOCTb Npoe3xed JyacTh U O0OOYMH, U OT IOBEPXHOCTHHIX M I'DYH-
TOBHIX BOJ, 3HaueHHe MakcHMAaJbHOK BJaaxHocTH rpyHta npH Wu<{Wyp MOXHO npu-
HUMaTh (C 3amacoM, PaBHEIM Wyaca= Wxa) NDH KO3(DGhHIMEHTE YIJIOTHEHHS TPYHTA
no dopMmyne (73).

Ilppn Wy> W, MuAEMaapHOe 3HaueHHe KoO3(dunueHnta yiJoTHEHHS TPYHTa Bec-
HOH pacyeTHOro rojia onpepeasioT 1o ¢opMmyae

Pro (77)

K e a
Y (pacy) (Wpacqprp / s+ 1) Pex (max)

mpr WusKWyp Kypacn.y=Ky), TAe Kye) — K09dQULMEHT yWIOTHEHUS TPYHTa B
KOHIe 3UMH nto ¢opmynae (73).

44



7. IPOEKTHPOBAHHE MOPO303AMINTHLIX, APEHUPYIOULUX
N TEINIOM3ONANPYIOILHX CJIOEB

7.1, Toamuigy MOpPO303aLIUTHOrQ CJOA H3 HEKOHAKLHOHHBIX MECKOB IPOEKTHDPY-~
IOT TaK, 4TOOH 00ecneyuTb MOPO30YCTOHYMBOCTD JNOPOXKHOR ojexan Oaarojapsa 3a-
MEHe INIMHUCTHIX TFPYHTOB MEHee NYYHHHUCTRMH HEKOHAULMOHHLIMH mecKaMu. TOJIKHa
MOpO303alllHTHOIO CJos AOJXKHaA OnlTh TakKXe AOCTATOYHOM, uTOOB! OOecheudTh pas-
MelleHHe NOCTyHawmlled B KOHCTPYKIHIO BOAH 0e3 CHHXKEHHS NPOYHOCTH HLOPOIKHOK
OJeXKJAH NPU YCJAOBHU PabOTH 3TOrO CJOA IO NPUHNUINY NOTJIOLIEHHUS.

Jlna ycTpolicTBa MOPO303aMHTHOIO CJOS MOXHO NPHMEHATh HEKOHIHI[MOHHBIE
MeCKH, KOTOphle YROBJGTBODAIOT TPEM OCHOBHEIM TpeboBaHUAM. Bo-nepBhHIX, KO3(p-
GULUHEHT NMYYEHUA Hecka JAOJIKEH ORITb TaKHM, 9TOOH IIyueHHe HOKPEITHS He NPEBHI-
ano JonyckaeMon BeJuuuHH. llpy sToM ueMm TogIEe MOPO303AMTHMEA CJIOH, TEM
MOXeET OuITb OoJblle KODPUUUEHT nmydeHUus necka. Bo-BTOpHIX, pacueTHHIE 3HAYECHUA
yrjla BHYTPEHHEro TPEHHA W YAEJBHOrO ClENJIeHHS B Hecke AO0JXKHE OBITh TaKHMH,
YTOOb He NPOHCXOJUJIO CABHI'A B 3TOM NECKe MOMN AeHCTBHEM TPAHCIOPTHOH HArpys-
KM. YKa3aHHble [IPOYHOCTHRHIE XaPaKTEPUCTHKHM HYXKHO YCTaHaBJAMBaTh ¢ yUETOM JJIH-
TELHOTO pa3MelleHHss B I1IOpax Necka MOP0303allUTHOrO ¢Ja0s CcBOOOXHOM BOJIH.
B-TpeThux, Ko3thouuueRT (QUABTPAUMH flecKa AOJKeH OLITh TakuM, uToOBl He IpOo-
MCXOAH/JI0 00pa3oBaHud CJOA BOAM IOJA JIOPOXKHOR OAeXAOH, a aTMocdepHhe OcCai-
KH, MOCTynamollye 4yepes NOKPHTHE Npoe3Kel 4acTH B MOPO30O3alUTHLIA CJIOH, IOJ-
HOCTBIO BIOUTEIBAJUCH B NOPLlI NE€CKda 3TOrQ CJIoH.

7.2, Ilpu ycrpodcTBe 3eMJAAHOro NOJOTHA MOpPO3C3alLUHTHRIN CJAQH B HaCcHH
pacroJjaramT Ha BCIO INHPUHY 3eMJASHOro noJOTHa AaA Toro, 4TtoOn obecneuuthb
YCJNOBUA IS HCNAPEHUS BOAL Yepe3 OTKOCHI.

B cayuae pacnosioKeHHsI MOPO303alIMTHOIO ¢JI0A B 30HE KANHUANAPHOHR Ka¥dMbL
Haj ropH3oHTOM TIPYHTOBHX BOJX B TeYEeHHE Bcero rofa (B TOM yucje U B JICTHHH
Nepuol) NPakTHYECKM HCKJYaeTcss OTTOK BOALI M3 3TOM0 CJOS B HHUXKEJeXaliHi
rpydtT. [Ipu Tagux ycJOBHAX MOpPO303AIIMTHHIE cJOH MOXKeT OHITh Ha HJHTEJbHOE
BpeMsA IOJIHOCTBIO 3alOJHEH BOJAOH B pe3yJbTaTe IPHTOKA aTMOC(EpHHX OCaJKOB
¥ ITOCTYIJIEHUS1 BJArd M3 HHXenexailero rpyura. Ajas toro 4tobe 3TOro He mpouso-
{1710, CHeAyeT NpeAyCMaTpHBaTh YCTPOHCTBO APEHHUPYIONIEH NPOCJOKKH H3 HETKAHHX
CHHTETHYECKHX MaTepHaJioB JAJA OTBOLa CBOOOAHOM BOAK M3 MOPO303aIHUTHOIrO
caos. Takylo NpOCJONKY YKJAAABIRAIOT NMOJ MOPO303amHUTHHIA cJOA Ha BCIO IIHDPHUHY
3eMJIAHOTO NOJIOTHA ¢ BHINMYCKOM ITOJIOTHHUIN Ha OTKOCH HACHIIIH.

B BHeMKax MODO303amiUTHLIM CJOH YCTPAWMBAKT Ha IIHPHHY M[OpPOe3XKeid 9YacTH
¢ TPpyOUaTHIMH APeHAMH NOX KPAacBEIMHM IOJOCAaMH IIPpn 1-M ¥ 2-M THOax yBJaXHe-
HHAA 3eMJSHOrQ MOJIOTHA; NPH 3-M TUIE MOPO303amUTHHIA CJAOH HYXKHO pacmoJarath
Ha BCIO IMHUPUHY 3eMJAHOrO MOJOTHA MeXAY MNOJKIOBETHHRIMH JAPeHaXaMH. B 3anai-
HEX paiioHax (3amagHee Juaud Hapsa — IIckos — Cmoaenck — Open — Boporex)
I1—III nopoXHO-KNMMATHYECKHX 30H HYXKHO INpeAycMaTPpHBaTh YCTPOHCTBO APEHH-
pyouiell MpOCAOHKH H3 HETKAHHIX CHHTETHYECKHX MAaTepHaJNOB AJA NpeAOXpaHEHHA
MODO303aLIUTHOIO CJIOf OT NPHTOKa BOAB CBEPXYy B IEPHOJ, 3UMHHX OTTENeJeH.
B HacHM Takyi0 OPOCIOHKY pacmoaraioT Haj MOPO3O03aIMUTHHIM CJOeM Ha BCIO
ITHPHHY 3eMJASHOTO MOJIOTHA, B BHEMEE — MEXKAY ApeHaMH.

7.3. B 3aBHCHMOCTH OT HCTOYHHKOB INOCTYNJEHHA BOAH B MOPO303aniUTHHIX CJOH
B OCEHHe-3UMHUI NEPHON MOIKHO BRAGJHTD TPH CXEMbl pacuera [OydYeHHAR HECKOB
9TOro choq. [lepsas cxema NpaMeHseTcs HPH YBJAAXKHEHUH NEeCKOB MOPO303am{HTHOTO
CJI0A TOJBKO aTMOC(HEDHHIMH OCajKaMH, BTOpPas — OPH NOCTYIJIEHHH B STOT CJOH
NOBEPXHOCTHRX K FPYHTOBHX BOJ H BEPXOBOJKH, TPEThs — HPH FOPH3OHTE I'PYHTOBHIX
BOJ H BeDXOBOJAKH BHINIE OTMETKH HH3a MOPO303alllMTHOrO CJIOA.

[lepsasg cxeMa pacueTa NYYEHHS TPYHTaA COOTBETCTBYeT [-My THNY YBJaXKHEHHS
pabouero ¢Jjos 3eMJSHOrO IHOJOTHa (cM. npmi. 1). DTa Xe cxema pacdera npHUMe-
HAGTCA [pd 2-M H 3-M THIAX YBJAaXHEHHA padouero cJof 3EeMJISTHOTO MOJIOTHAZ IpH
YCJIOBHM, YTO paccTosHue (IO BEePTHKAJH) OT TOPH3OHTa NOBEPXHOCTHHIX MJH IPYH-
TOBHIX BOJ HJU BEPXOBOAKH JO HM3a MOPO303aIlUTHOro c¢josg 0oJiblle BEJHUYHH
KanuJaJspHOrO TMOLHSTHS BOAE! B IIECKE.

[Ipu pacdere mydeHHus necKa 110 NepBOH cxeMe BHavalJe yCTaHABJIMBAIOT MAaKCH-
MaJbHOEe KOJHYECTBO BOAH], KOTOPOE MOXKEeT NPOCOYHTLCA M3 MOPO303AMHTHOrO CJOS
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B HUXeJeXallu¥ IJIMHHCTHEH rpyHT. IIpu ycTpoificTBe MOpO303allHTHOTO CJIOR Ha BCIO
DIMDHEHY 3eMJSIHOT'O NOJIOTHAZ pacueT NpOBOAAT IO (hopmyJe

QIOTT(maR) = (bqfa'rm (np.4) +2‘3q faTM(Oﬁ) D QSMBH fncn (OTI{)) / ZMB: (78}

rie q’orr(max) — MaKCHMaJbHO BO3MOXKHAasl BeJMYHMHA OTTOKa BOAHW M3 MOPO303allHT-
HOrO CJ10A B HIKeJeXKaIUH [VIHHUCTHIA TPYHT (CpelHeB3BellleHHOe 3HAaueHHe Mo HIf-
prHe 3e€MJISSHOI'O NOJIOTHA) B OCEHHUH NEPHOJ BJArOHAKOMJEHHS H uHaCTb 3HMH MO
npoMep3aHusl Iecka YNOMAHYTOro ciaos, M2 ma 1 M2; b — mupumHa npoes:xefl gac-
TH, M; a— IWWHPHHa OOOYHHH, M; [ys — LUMPHHA 3€MJSHOTO MOJIOTHA HOA MOpPO303a-
IDUTHEIM cJj0eM, M; H'upen(orx) — HCIapeHHe BOJAB H3 MOPO303aILUTHOrO CJOS YEpes3
OTKOCH 3eMJIAHOrO NOJIOTHA B OCEHHHH INEDHOJX BJIArOHAKOIJIGHHAS H vacTb 3UMBl JIO
YyCTOMYHMBOro IpoMep3aHusi rpyHTa, M® Ha 1 M2; Sys — NPOTAXKEHHOCTb 30HH HCIa-
PeHHSl BOAH Y3 MOPO303alUTHOTO CJAOf IO BHICOTE OTKOCA HACHIM, M.

Bemuunny Hucnorxy ONpepenaior mo Gopmysnam (23) u  (24) 3a nociaenuui
oceHaud Mecsu. Ilpm 2ToMm B pacuer no cdopmysie (23) AONOJHHTENBHO BBOAAT KO-
spdunuent 1,3-1073 paa yuera ucnapeHHs BOXH A0 M IIOCHKE pacueTHOro MecAua.

Beanunna Sus paBHa 1'13"/“"""*al , TJe hg — BHICOTA KaNHJJISPHOTO NOLHATHSA BO-
IL B NecKe, M, HO He 00Jee TOJLUMHE MOPO303alIUTHOTO CJAOS;, 111 — 3aJOXKEHHE OTKO-
COB HaCHINH. BeaquunHy Ax MOXHO IPHUHHMATh PaBHOR (Gep(my/{(0Pe€), TAE Gepm) —
cpefHeapudMeTHueckoe 3HaYeHHe YACJbHBEIX JBHKYHIHX CHJI MEHHCKOB BOJAH B IIecKe
MODO303aIMUTHOTO CJoR no TabJ. 7.

3ateM ompeaessoT mo HoMorpamme (cM. puc. 6) mam mo dopMmyiaam (28)—(33)
rayonrm S'; St; SUl; SV pa xotopnle npocaunBaeTcd BOJ2 COOTBETCTBEHHO
B I, II, IIl n IV rpynnax kanuijasapos TJIHHHCTOrO TPYHTA OT HH3a MOPO303aIIAT-
HOro cJ0osl Ha pasjHuYHbBle MOMEHTH BpeMeHH, HO He 6ojee ueM 3a CDOK, pPaBHEHIH
30 cyT, mmoc NepHoj 3amasfbBAHHAA NPOMEpP3aHHs HEKOHIHMIHOHHEIX IecKoB [dop-
Myaa (45)}

B pacuer BBOAAT BeqMuMHH §'x, K'w, §''x, K'w, §''"%, Ky, §"Vs, KV, 1€ §'x=
=gk — Gepin); §'x=G"x — Gep(my; §Mx=q"'g — Gepny; G Vr=¢"Vx ~— Gcpmy. B cBOWO
ouepenrb g'x, g''x, g%, Vg, K'u, K1y, KM, KWy — XapakTepHCTHKH INVIMHHCTOIO
IPyHTA NOX MOPO303alIUTHHRIM CJOEM.

Ilo paHREIM Takmx pacueroB ycTaHaBJIHBAOT 10 dopMyne (34) o6beMH BO-
AN Vg, KOTOpHE NOCTYNAIOT B I'PYHT Ha Pa3jH4YHbIe MOMEHTHl BpEMEHH,

3a HuckoMEle rayounm S!, St SU SV ppuHAMaorT rayOuHH, MOJyYeHHHE Ha
MOMEHT BpPEMEHH, COOTBETCTBYIOWIHMHA Hadaay IpoMep3aHMsl Moposo3amuTHOro (Ape-
HUPYIOIMIEro) ¢J0S1 NPH YCJAOBHH, YTO O6BEM BOAH], NMOCTynuBLieHd B rpyHT Vw, MeHee
BeJIUYHHH ¢’orr(max). B NPOTHBHOM cJydae 3a HCKOMEIE TPHHHUMAIOT TJYOHHB, IIpH
KOTODHIX HMeeT MECTO PaBeHCTBO BeJHUHH Vp=¢’orr(max).

Ilocsie 3TOro ycTaHaBJHBAIOT BeJMUHHY OTTOKA BOJAH H3 MOPO303AILUTHOIO CJOA
B HuXXeJleXXamMHi TIJIMHUCTHIA TPYHT B OCEHHHMH NEPHOJ BJArOHAKOIJIEHHS H YacTh
3UMEL [0 NpoOMEp3aHHs NecKa YIOMAHYTOTO CJOof §ory, M3 Ha 1 M2 Ilpn Veman<
<_Gorr(max) HMEEM G’ orr=Vw(max); HIPA Vw(max)=>9 orr(maxy HMeeM ¢’orr=q’orr(max)
{Vwimax) — 00bEM BOJALI, KOTOPHII MOXKET IOCTYNHTb B TPYHT 34 CPOK, pPAaBHBIA

0 cyr, naoc NepHoA 3anasjbLiBaHUA NIPpOMep3aHHs MopososawuTHoro chos). Ilpu 2-M
H 3-M THNax YyBJaXHeHHA padouero cjos 3eMJSHOrO NOJOTHA CcJedyeT NPHHHMAaTh
BeJHUNHY g’ orr=0, mocne uyero 3amaioTcA TOJILIMHOH MOPO303aIlIUTHOrO CJOSA He Me-
Hee 0,2 M M ONpefeasioOT CPeAHIOI IO BREICOTE BJAXHOCTh mecka W/ys, NOMH eXNHH-
K, II€peA e€ro npoMep3aHHEeM B pacueTHHH neprojp. Pacder nposoaaT mo GopMmyne

bqraTM (IID-"I) + QaqfaTM (06) — ?SM?.HHEH_EDTH) i}

W M= b+ —
— ¢'om 2+ Wonr, (79)

K y(0) ° Pex (max) Bz Orp

TAe Qck(max) — MaKCHMaJbHas NJOTHOCTR CKeJsieTa IecKa NHPH ONTHMAJBHOH BJIAXHO-
CTH, YCTaHOBJICHHAs IO MeTOAY CTaHEAapTHOrO VIJIOTHEHHH, Kr/Mm3; Kyo) — HOpMa-
THBHRIH KO3b(HIUEeHT YIJIOTHEHHS mecka, 0e3pasMepHasi BEJHUMHA; [flus — TOJIINHA

MOPO303aIUUTHOIO CJOA U3 IecKa, M.
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Ay an {ica)

Puc, 14, Tunm snop BIAMHOCTKH HeCKa MOeped HOpoMep3aHueM HMODPO3IV3AUIHTHOrO CI0X
@ —or Wopge 20 Wygs 6 =W 8—o01 W, no Wpai e—or Wi Ko Wgy

JHas Mopos3o3aliiTHOrO ¢J05, YCTPaHBaeMOro TOJIBKO B Ipeienax Npoe3zKeH
qacTH C TpyOuaTRIMM ApPEeHaMU IoJ KpaeBBIMH [oJocaMi, pacueT mo ¢dopmyae (79)
gpoeofaT npu a=0 1n Sy,=0. 3ateM HYXHO onpeleNHUTh BEJUIHHY INy4YeHHUSA NecKa
Mopo303aluuTHOro cjaod. Pacuer npoBOaAT NpuUMEHHMTENLHO K YETHpeM THUNAM 3HIop

BJAXKHOCTH necKa Mepej NpoMep3aHHEeM MOpO30O3alUMTHOro cjaos (puc. 14).
DNopa BJaXKHOCTH NecKa THma <«ay» npumensiercd npu W us< Wy Smopa cos

CTOUT M3 JBYX y4acTKoB no ruay6une. Ha nepsoM (BepxHeM) y4acTKe BJAAXKHOCTD

Necka pabBHa ONTHMAaJIbHOH, HAa BTODPOM — KaNHJISADHOM BJATOEMKOCTH.
Toamuny ciosad necka Afus(ke), M, ¢ BJAaXHOCTbIO, PAaBHOH KaNHJJASpPHOH BJAro-

€MKOCTH, Ha BTOPOM Y4YaCTKE ONPeleNdloT MO (popMyJie
(Wya — Wour)
M3 (K.B)
( ) (WI{.E - WGIIT)

Dniopa BJAAXKHOCTH Necka THOa «6» npuMmensiercs NDpH W/us=Wxgs. DB stoM
cJy4yde BJaXXHOCTh Necka pPaBHA KalWJJIAPHON BJaroeMKOCTH IO Bcefl BHICOTE MOpO-
303alIHTHOrO CJ05.

DNMIOpa BJAAXKHOCTH 1TecKa THHa <«B» npuMeHsieTcs NPH WiweD Wip H  Aue<S
<Jecpmy/ (058). DIIOPA COCTOMT U3 ABYX yuacTKOB IO riyGuHe. Ha nepsom (BepxHeM)
y4dcTKe BJaXKHOCTb IE€CKa PaBHA KAaNHJAJADHOM BJAroeMKOCTH, Ha BTODPOM — ITOJIHOH

BJIarOeMKOCTH I'PVHTA.
ToJsliuHy cnost mecka ¢ BJAXKHOCTbIO, paBHOM NOJHOH BJAATOEMKOCTH, Afus(a.s)s

M, ONPEALsAT no (opmyae
OB T (Whe — W)

AR Fs. (80)
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Dniopa BJAAXKHOCTA Iecka THHa «r» nOpuMeHsietca mpu WS> Wes #
Gepn) (P8) < (Ama — Afua(n.p), THAE Alys(n.p) — BeNHUMHA, onpejengemMas mo dopmy-
Je (82). 2mopa cOCTOMT M3 Tpex y49acTKoB no raybune. Ha nepBom  (BepxHeM)
yuacTKe BJIAaXHOCTb IeCcKa paBHa ONTHMajJbRO¥, HAa BTOPOM — KaAnWJJNsAPHOH BJaro-
€MKOCTH, HA TPETheM — MOJHOH BJaroceMKOCTH rpyHrta.

Toanjua cJoA Ha BTOPOM yuacTKe paBHA fepn)/ (Ps€). TOJMHMHHY €01 HA TPETh-
€M yuacTKe ONpeAeJSIOT Nno ¢opmMmyJe

(W’MS — WOHT) hMS — (WH.B — WOIIT) qcp () / (PBg)
(Wa.s — Wonr) '

[Ipn W/4s>Wxe B Gepim)/ (0€) 22 (Aus — Ahus(ns)) B pacuer caelyeT NPHHHAMATE
SIMIOPY THNA <BY.

Besmupny nydueHHss MecKka MOpPOSO3aUIATHOIO cJOf YCTAHABJMBAIOT 10 3aBHCH-
MOCTHIM, NpHBEAEHHHIM B pasi. 6 nacroamero llocobmsi. Pacder nposopuTca AJf
KaXxXJAOro yvacTka SmMOoph BJaXHOcTH necka. IIpu nmosydenuum smiop tUma «a» u «06»
pacueT nyueHUs cJa08 Alugx.sy HYXKHO IIDOBOAUTh, NPHHHMAas 3HayeHHA Qps, zy IO
dopmynam (563)—(55) npu S=Alusx.»/2. Ilpy noJaydeHHH SMIOp THOA «B» H <>
pacuerT nyueHus ca0A Alus(x.p) HYXMHO NPOBOAHTL, NpHHHMAaf 3HayeHHe Qpa, zy MO
popMmyne (56) mnpu S=Aluyx.r)/2. Pacuer nyuenusi cNOfl Afius(n.»y) NPOBOAAT NpU
Qp(OJlgf==Qp(0)-

Oc/ie MPOBEAEHHA VYKas3aHHLX PacyeTOB YCTAHABAMBAIOT CYMMAPHYIO BEJWUHHY
Ny4eHns I[ecka MOPO303allUTHOTO CJIOA M HUXeJeXallMX TIJAHHHCTHX rpyHTOB. IlpmH
NOAYYCHMHA BeJUYMHHI He OoJsee ponyctumod no dopmyaam (1) n (2) npuHEMaloT
K JaJbHeHlneMy PacCMOTPEHMI0 KOHCTPYKUHUIO MOPO3Q3aUIUTHOILO CJOA 33JaHHOH TOJ-
IMUHE, B npOTHBHOM cCJaydYae YBeJHYUBAIOT TOJIMHY MOPO303alHUTHOIO CJOS H IIo-
BTOPSIIOT pacuyer.

AnajsornuHbEIM 00pa3oM ONpPEeAeAoT TOJIIMHY MOpPO3032IUTHOrC cJof N0 BTO-
poi pacuetHo# cxeMe. OrjauuHe ecTh TOJMBKO B pacuere BaaxHocTH Wy no dop-
Myne (79). B a3ty ¢opMynay BBOZUTCA BMECTO (orr BEJHUMHA IIPUTOKA BOAN §'yp OT
TPYHTOBBLIX BOJ UJH BepXOBOJKH.

MakcuManbHO BO3MOIKHYIO BEJUYHHY HPHTOKA BOJAEL B MOPO303AlIUTHREIH CJIOMK
OT I'PYHTOBHIX BOJ WJIM BEPXOBOAKH B OCCHHUE NepHOJ] BJaroHaxonjeHus ¥ 9acTb
3EMBl J0 IIPOMEP3aHHMA BCEro c¢J0s IecKa §’mp, M® Ha 1 M2, ycraHaBJMBalOT IIC

dopMyne

Ah, (n.B) — (82)

q -
0= (Wi.o — Wom) [ —=2 — Altrp.s | B Gr, (83)
14 OB

rae Ahgpa— paccTofHue (0 BePTHKAJIK) OT HH3Aa MOPO303aLUTHOIO CA0A RO pac-
YETHOrO FOpPH3OHTa TDYHTOBLIX BOJA HJH BePXOBOJKH B OCEHHHA MNEPHOA, M; Pex —
IJIOTHOCTh CKeJeTa TecKa Iepes npoMepsanueM, Kr/me.

AnajorpuHe!M 00pas3oM ONpPenessioT TOJIUMHY MOPO303alllUTHOrO CJAOA NO TpeTh-
@A pacuetHod cxeMe. OTiaHuHe TOJBKO B ONpPEAESJEHHUM IIIOPH BAAXKHOCTH MNecka
nepel npoMmepsanueM. B KauecTBe pPacUeTHON NPHHHEMAETCH SMIOPa «B» UAH <T» (CM.
puc. 14). Ilpu sToM ToaluuHA CJa0A Necka Aliys(ns) OUPENENseTCS IOJOXEHHEM ro-
PH3OHTA TPYHTOBHX BOJA UM BEPXOBOAKM, a BeauumMHa Alysx.e)=Gcpm)/ (P=8)-

7.4. Hapany ¢ pacueToM TOJUHKHE MOPO303aLllHTHOrO CJOs NO BEJMYHHE IIyye-
HHUA TecKOB CcJeAYET NPOBEPUTH, AOCTATOYEH JX O0OBEM He3alOJHEHHHX IIOP 3TOrC
CJOs1 JJsl pasMEIUeHHs NOCTYNalomed B KOHCTPYKIHIO BOAH 0e3 CHHIKEHHs mnpoy-
HOCTH JODOXHOH OJIeXAL. IDTO YycJoBHe olecrnieumBaercsa I(IpH CcOOJIOACHHH Hepa-
BEHCTBa

fva > Ruac + Raan, (>4)

THE JAgac — TOJIUMOA CJOS IIECKA, MOJHOCTBIO HACHIOIEHHOrO BOJIOH, M; Hsay — 3amlac-
Hasl ([ONOJIHMTE/IbHAS) TOJIIHHA CJ0S, IPH KOTOPOH CABHI B NECKe MO JeHCTBHEM
TPaHCNIOPTHOH HArpy3KM HeBO3MOXKeH, HO He MeHee (,10—0,12 M nasg KpynmHEIX nec-
koB, 0,14—0,15 M ana neckoB cpexneii kpymroctd u 0,18—0,2 M Ay MeJIKHX NeCKOB.
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Aaa obecneueHus ycJopHs (84) HyxHO, uToOH cpeiHee 3HAUEHHE BJIAXKHOCTE
necka MOPO3032LUUTHOIO CJIOA HE MPEBHINAJO BeJHYHHE:

W s (mom) — [ W.sft3an + Wa.s (#uz — Psan)] / Ans. (8o}

HanGoaniiee 3HaueHHe BJIAXKHOCTH IECKa cJelyeT OXHAaTh BEeCHOH, Korja mpo-
HCXOJAHT OCaJAKa OTTAfIBIIMX [JIUHHCTHX I'PYHTOB ¢ OTXKATHEM BOAK B MOPO303alIUT-
HEIR cjioll, K 2TOMy nobaBnsieTcs OTIKaTHE BOALI W3 MEPEYBJaXKHEHHS I'PYHTOB IIOL
Ae¥CTBHEM HIWMHAMHYECKOM Harpy3kd, UMeeT MecTO H NPHTOK aTMochepHHX OCaAKOB,
BhHIMaJalolUX Ha IIOBEPXHOCTb AOPOrH.

YKa3aHHOe 3HaueHMEe BJIAXKHOCTH IIECKa MOPO0303alllHTHOTO CJIOS, YCTPaMBAEMOrc
Ha BCIO WHDHHY 3EMJITHOTO IIOJIOTHA, CJASAYET onpelelisATh IO (POpMYyJe

Wmm = [b (qwam(npm + q wo'm (mp.9) + qmmzﬂ (p)) + 2a (qwam (00) +
+ 9" oric (06) — 28mafl” yeg (omiy ] X

W —— Pa
Ky (5)Pck (max) s (0 + 2@) opp

rie W', —cpelHSsS BJAXHOCTh NeCKa MOPO303alllHTHOIO CJIOS IIOCJIE OTTAUBAHHS
3eMJITHOTO HOJIOTHA BecHOH, A0Jau eZUHHUH, g',rm(mp.n) — OPHTOK BOAH B MOPO30-
3alUTHLIY CJIOH OT aTMOC(QepHHX 0CaJKOB, BHINAJAIOLINX Ha NOBEPXHOCTbh Npoe3xKeR
YacTH B BeceHHMA nepuof, M® Ha 1 M?%; g'''y1u(06) — NPHUTOK BOJAH B MODPO303aILHT-
HBIH CJIOH OT aTMOC(QEPHHX OCaIKOB, BHINAJAIOMIUX Ha NOBEPXHOCTh OOOYHMH, H OT
CTOKA BOJKl C Npoesxked yacTH Ha 0OcuMHY B BeceHHHMM nepuox, M? Ha 1 M2
g"orx. (np.uyy — 00BbEM BOJH, NOCTymamwme# B MOPO3O3AMHUTHHIHA CJOH H3 JeXaliax
Moji, HUM B IpejesaXx Npoe3dxeHd YacTH TPYHTOB IPH KX Ocajke MOCJe OTTaHBaHHA,
M3 Ha 1 M?% @¢'Morx.(o5y) — 06BEM BOAH, NOCTYyNawiled B MOpPO303alMUTHHIA CJIOH M3
Jemallux 1oj HUM B npegenax oO0UMH FPYHTOB IPU HMX OCajKe [OCJAEe OTTaWBAHHA,
M3 Ha 1 M2, g'Morm(py — 06BEM BOJALI, NMOCTYNAOHIER B MOPO303allUTHHIE CJIOH MO,
IeACTBAEM JAMHAMUYECKON HArpy3kH oT aBToMOOmJed, M? Ha 1 M?;

H™M en (o) — HCHIAPEHHE BOJALI H3 MOPO303aLIHTHOrO CJOS Yepe3 OTKOCH 3eMJSAHOrC
oJIOTHA B BeCeHHHW nepuoA, M® Ha 1 M2, W, — cpefHsii BJA2aXKHOCTb IeCKa MOPO-
303alUTHOIO CJIOA B KOHIE 3HMH, JOJH €AMHHILI;, Ky(s), Pex(max) — BEJHYHHH, Xa-
PaKTEPHU3YIOIIHE [IECOK MOPO303aILHTHOTO CJIOH.

+ W, (86}

Beauuunn ¢/ aru@mpay B G/ aru(osy ONPEAENAIOT COOTBETCTBEHHO MO (OPMY-

aaM (5) u (6) npH anp=1, BeawunHy H"”/geniorxy — N0 Gopmynam (23)—(25).
pacyeT BKJIIOUAIOT METEOPOJIOTHYECKHe AAaHHBIe 3a NEPBHIH BECEHHHUH MeCAl pac-

yeTHOro roga (cM. taba. 3).

[Tpn BAaXXHOCTH TPYHTOB NOJA MOPO0303alIMTHHM cjoeM Wy> Wyp clenyer ydu-
THIBaTh OTXKAaTHE BOJALI M3 2THX TPYHTOB IpPH HX oOcajke Iocje OTTauBaHusi, Bean-
QUHY OTXKATHA BOJAW B MOPO303AIIUTHHIH CJOM HYXHO ONpeAeafATh M3 TpyHTa, KO-
TOPHEIM OTTAuUBaeT cBepXy. MoXKHO npuHHUMATh, UTO OTKaTHE BOJABl IPOUCXOJHUT H3
BCEro IpoMeps3lero cJosl rpyHta. B 2ToOM cayuae pacuer BEJMYMHH OTXKATHS BOJH
M3 TpyHTa pabouyero cJjosi 3eMJAHOr0 MOJIOTHA B HACHIIM BHICOTOA 10 1,0 M HJH B
BblEMKE, a4 TaKe H3 I'PYHTAa B OCHOBAHUH HacHIOH WM BHEMKH §”/orwm(up.a) CASAYET
ONpeNessaTh Io QopMye

qmnm (np.9) — [pcn: (max), Hac (K ¥ (3) HHCWM (nac) ~ KY (B) Hﬂcwﬂ (nac) ) X
X (hHHC — ho& T hMS) + Pex (max), ocH (Ky (3) OCHWM (ocn)

= f\y(B) DQHWB (ocH) ) (hnp + ho,u; — hHEC)] (FI‘p / Os, (87}‘

I Pcx(max), macs Qcx(max), ocs — MAKCHMaJbHaa IIJIOTHOCTh CKeJeTa I'PyHTa IO METOAY
CTAHJAPTHOTO VIIOTHEHHSI COOTBETCTBEHHO palbouero cJ0s 3eMJASHOr0 MOJOTHAZ B
OCHOBaHMA HaCHIIA UJH BHeMKH, KI/M3; Ky(syuac., Ky(s)ocn. — KO3DPHUHEHT YILJIOT-
HEHUA TPYHTA B KOHIE 3HMBl COOTBETCTBEHHO palouero CJ08 3eMJFHOrO IOJOTHA W
OCHOBaHHfA HaCHIM HJHM BBIEMKH, Oe3apasMepHasl BeJMMUYHHA; Ky(s)mac., Ky(s)ocw. — KO-
athpuIMeHT YIJIOTHEHHS TPYHTA IIOCJE €ro OCaJKH B BECEHHHH IEPHOJA COOTBETCT-
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BEHHO pabouero cJjos 3eMJAHOrO IMOJOTHA M OCHOBaHHS HACHIIM HAM BRIEMKH, 0e3-
pasMepHas BeJHUYMHA; Ww(uac), Wm(ocs) — BAAXKHOCTh TPYHTA B KOHIE 3HMBI COOT-
BETCTBEHHO pabouero CJOs 3eMJSHOrQ IOJOTHA W OCHOBAHHUA HACHIIH MJH BBIEMKH,
Joan epuHuub; Wainac)y, Wa(oen) — BIAXKHOCTb I'PYHTA IIOCJE €r0 OCafKH B BeCEHHHH
IepHOJ COOTBETCTBEHHO padouero cJOS 3eMJAHOrO IOQJOTHA H OCHOBAHUS HaChIIH
MJIH BHEMKM, HOJH efuHHUbl [Wy= Wy, npn naotHoctn no dopmyae (74)].

Gopmyaa (87) JeHcTBHUTENBHA NPH App>Anae. — fog.  1IpH Anp<lhuae. — fox
HYXKHO ONpeAeNATh BEeJHYHHY OTKaTHA BOJBI TOJbKO H3 I'PYHTA HACHINIH A0 TJAyOHHEI
npoMepsanusa. llpu pacyeTe Be/MUUHEI OTXKaTHA BOJLI H3 TPYHTOB 3€MJSHOTO IO-

JIOTHA, NPOXOAAINEro B HAaCHIMM BLICOTOH Oosee 1,0 M, HYKHO YUHTHIBATL HaJUyHe
CJIOEB IPYHTa Pa3HOH IVIOTHOCTH W BJIaXHOCTH.

Beanuury g”//orx.(06) CAEAyeT ONpenessTh aHaJgdornudbiM nyteMm. Jlonyckaercs
npaBHMAaTh g7/ orx.(06)=q"" orx.(up.u)-

3HaueHHs NJOTHOCTH M BJ2XKHOCTH TPYHTOB paGouero cJosi 3eMJISTHOTO MOJOTHA
¥ OCHOBAHHS HACHIIM WJH BHIEMKH, BXoAsiue B dopmyay (87), cieayer onpepesarthb
corJacHo pasn. 6 Hacroduwero I[locobus.

Hdns yctasoBaeHHs BeNHYHHH §7/orx.(py HYXKHO NPEABAPUTENLHO BHIUHCJHTH

3HAYEHUE YAeJbHOH HATPY3KH OT PACUETHOro aBTOMOOMJS Ha IOBEPXHOCTb IJIHHHCTO-
ro rpyHTa noA MOPO303aLLHTHBIM CJ0EM Ono, MIla:

P
—_— - 88
H T 14 1,5(Zow/ D) .
rac Zsks =1, lhg, %/Eno ! Erp, (89)

rae Zsxs — TOJIIHHA SKBUBAJEHTHOrQ CJOA TPVYHTA, CM; fog— TONAUWMHA KOPOXKHOK
OJEXAH (C MOpPO303alllUTHBIM CJ0EM), CM; Epo— Ccpefnuii MOAYJbL YNPYTOCTH J0-
POXHOA OJeXAH (¢ MOpP0303amuTHEIM cloeM), MIla; E;p— MOAYIbL yIPYFOCTH IpyHTA
noJ MOpPO303alMUTHHIM cJjgoeM, MIla; P — cpeiHee pacueTHOe YJeJbHOE JAaBJieHue
KoJsieca Ha nokpuitee, Mlla; D — pacueTHn# auaMerp cjeja KoJeca aBToOMOOUAsA, CM.

Jlanee cJefyeT BBIYHUCAUTL TOJIMHY CJIOA TpyHTA Zorx, CM, PACHOJIOKEHHOrO

10 MODPO303alllUTHBLIM CJIOEM, H3 KOTOpOoro OYyAeT NPOHUCXOAHTh OTXAaTHe BOJAH IO
AecTBUEM JUHAMHUUECKON HArpy3KH OT aBTOMOOHJeH

D (P — Gomk ) /(1,5‘301*}:{)
—
1 ]/Eﬂo / Erg

FAE Oorx — MHHHMAaJbHOE 3HaueHHe HaNpsiKeHHH, NPH KOTOPHIX He OYAET OTXKaTUA
Boabl, MI]a.

Insi cynmecyaHbIX FPYHTOB CJIEAYVeT NPHHHUMATE CGorx=0,01 MIla, aaa cyrauukon
U IJIHH — Oorx. = 0,012 MIla.

3aTeM oOnpeaesdAl0T 0 rpadHKkaM Ha puc. 15 HCKOMYIO BeJHYHHY §”/orm.(p) B
3aBHCHUMOCTH OT DPa3HOBHAHOCTH TPYHTA H ero BJAaXHOCTH (OTHOCHTEJBHOrO 3Haye-
Hng Wiy/W.) B BecenHu#i nepuos B c¢Jjioe rpyHTa, M3 KOTOPOro OyJeT HPOUCXOAUTh
OTXA4THE BOJAHL, a TaKXe M OT BEeJHYUHLI HArpy3KH Oy.o OT aBTOMOOHJEH Ha 9TOT
CJIOH.

IIpn ycrpoiicTBe MOpPO303alUTHOrO CJOSI B IpejenaaX Ipoe3xkeld YacTH pacder
BJaXKHocTH mecka W/7/ys mnposogsaT no dopmynae (86) npu a=0 nm H'yenorx)=0.
IIpn Tako#l KOHCTPYKLUHMH MOpO303aLIUTHOro CJOs HYXKHO YyCTpaupaTh TpyOdaThie
JAPEHBl TOJ KpaeBbIMHM HoJgocaMu. B sToM cayyae B pacuerT JONOJHUTENBHO BBOAAT
BEJHYHHY OTTOKa BOJE K3 MOPO303aLIUTHOrO CJOA o TPyOUYaTHM ApeHaM, KOQTOPYVIO
cjaelyeT onpeneasath no dopmyae (105).

3JaTeM HYXHO VYCTAaHOBHUTL 3JIIOPY BJAAXHOCTH IlecKa MOPO303aIUHUTHOIO CJ0f
B BeCceHHMH mnepuoj pacueTHoro rofia (cM. puc. 14), BBOJS B pacuer mo ¢opMmyJaam
(80)—(82) Beamuuny W7/y,.

7.5, Mopo303aluTHEIA CJ0H M3 HEKOHAHWIIMOHHEIX HECKOB JOJXKEH MOMHMO CBOEIO
OpAMOro Ha3Hauenus oOecnmeuyWBaTb NPOYHOCTb JOPOXKHOM OHEXAHW., B pacuyer Ha

o0

Zamc =

T h’ﬂﬂl (90)
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Puc. 15. F'patdhurn ansm onpeaesaenns o00beMa BOAB!, OTXRUMaeMO# H3 cynecH (a), CVINIHBKOP
¥ raue (6) nmoj JAeldcTBHEM AHHAMMYECKOR HArpYsKM OT aBTOMOOuMJIeld

! — yneqbRagd HArpyska OT pacYeTHOro aBTOMOOHWJIA HA NOBEepPXHOCTb TPYHTaA HON MOPO30-
3aMuTHEM chaceMm — 0,06 MIla: 2 — 1o xke, 0,04 MIla; 3 — 710 Xe, 0,02 Mlla

IPOYHOCTh HYXKHO BKJIOYATh 3HAYEHHUS NPOYHOCTHRIX H HAePOPMANHOHHEIX XapakTe-
PUCTHK II€CKa, YCTAHOBJCHHHIX MO JaHHEIM €ro HCHEITAHHH B npuOOpe TPEXOCHOrC
CXKAaTHUS MPU CTATHYECKOM pEXHUMEe HarpyXeHHs1 U B YCJOBUAX MNOBTOPHOTO BO3JEH-
CTBHUSl Harpysku corJjacno npus. 6 macrosainero Ilocobus. KoaudecTBO NpHIOKEHUM
HATPY3KH HYIXHO MNPHHHMATH PAaBHEIM OXHIAEMOMY CYMMAapHOMY KOJUYECTBY MNPO-
XOJIOB pacueTHHIX aBTOMOOHJEH MO OJHOR MOJOCe NPOe3Ked YacTH B pacUeTHLIR
NepHo.

O6pa3nnl Mecka HCHBITEIBAIOT NPH BJAAXHOCTH H IJIOTHOCTH, COOTBETCTBYIOUIHX
COCTOSIHMIO TpPpYHTa B 3TOT TepuolA. B pacuer caeayer BBOAUTHL KO3 DUIHEHT Y-
JOTHEHHA TIecka Mo dopMmyse (74) B 3HaueHHs] BAAXKHOCTH NECKa MO SIIOPe BJAXK-
HOCTH, YCTAHOBJICHHOHM MJIT MOPO303aIUTHOrO CJOS B BECEHHHUH IEPHOJX pacueTHOro
roxa (cMm. puc. 14).

Jomnyckaercsl BKJIOYATb B PacieT Ha MPOUYHOCTh JOPOKHOH OJEXKJAL 3HAUEHHS
NPOYHOCTHRIX H JAe(POPMALHOHHEIX XapaKTepUCTHK necka mo Tabn. 14 m dopmyae

Py =9 (l —a,1gN), (°1)

CAe @y — pacueTHasd BeJHUYHMHA YyIrJa BHYTDPEHHEr'o TPEHHA IeCYaHOro IpyHTa B yCJo-
BHSAX AMHAMHYECKOro BO3JEHCTBHUS HArpys3ku OT TpPaHCIOpTa; ¢ — cTaTHueckKas pac-
YeTHASl BeJWYMHA YrJia BHYTPEHHEr0 TPEHHSA IecuaHoro rpynra (raba. 14); @, — HH-

TEHCHBHOCTh CHHUXEHHA YTJa BHYTPEHHEro TPEHUS IEecYaHoro rpyHra; N — cyMmmap-
HOe KOJHYeCTBO IIPOXOJAOB aBTOMOOHJEH 3a pacueTHBIA TEpPHOL.
BesqmauHa @, 3aBHCHT OT BJAXKHOCTH H Koad@uuueHTa (QuabTpauud rpynra Ke,

M/CYT, B omnpependgerca 1no dopMysiaM:
IJIS TecuaHbiX I'PYHTOB IIPH HX IIOJHOM BJATOEMKOCTH

o P = 0,0343}((13_0’11; (92)

!

IJg necyaHblX I'PYHTOB HPH ONTHMAJbHON BJAXXHOCTH
e, 21T = 0,018.

NPH KanWJJAADHOR BJATOEMKOCTH I'DYHTA BHUHCJASIOT KaK cpefHe-

3HagenHs @,
IPY ONTUMAJbHOM

apupMeTnHyeckoe MeXAY COOTBETCTBYIOILNMH BeJHUMHAMH «
BJAXKHOCTH I'PYHTA H €r0 NOJHOH BJAaroeMKOCTH.

4* ol
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Taoanumpma 14

T ) Conep- |
WMAHHO | !
[Tecox T %%z EEE;" rpax Miia | Mta f:,i; rﬁﬁa f‘lﬂa
%%};HH' ‘
Kpynuslii 0 35 | 0,005] 125 32 0,004 140
30 | 0,003
5 | 35 |o,006/ 125 | 32 | 0,005 |140
20 | 0,003
N DU S R ——_UEEEE
CpenHell KPYIHOCTH 0 33 | 0.004] 110 30 0,003 | 130
27 0,002
5 33 | 0,005 110 30 0,004 | 130
o7 | 0,002
S NNUUNN A SN SN S S S——
Menxui 0 32 | 0,003| 100 29 0,003 | 120
% | 0,002
5 32 1 0,005 100 29 0,004 | 120
0,004 25 0,003
8 | 32 |o0007 100 | 20 | 0,005 |12
31 | 0,006 24 0,002

[Ipumeunanusa: 1. Hag ueproll npuseieHn 3HaY€HHs XapaKTEPUCTHK IPYHTA
OPH ONTHMAaJbHOM BJAXKHOCTH, NMOJA YEPTOi — Npu NOJHOf BJaroeMKOCTH. 2. 3Ha-
JeHHUs XapaKTEPHCTHK TIpyHTa INPH KaNWJJISIDHOH BJIarOeMKOCTH BBIYUCAAIOT  Kak
cpenHeapu(pMeTHIecKoe MeXAY COOTBeTCTBYIOIHMH BEJHYMHAMH IIPH ONTHMAaJbHOH
BAAXKHOCTHE H NOJHOR BJAATOEMKOCTH. 3. 3HaueHus AUHAMHYECKHUX XaPaKTEPUCTUK
nodayueds! npu 100 Thic. NPHNOXKEHUNAX HArpyskKH.

CyMMapHOe KOJHYecTBO NPOXOROB aBTOMOOHJIeH N 3a pacueTHLIM NEePUOX MOXK-
HO ONPEAe/ATh C JOCTAaTOUHOHY TOYHOCTBIO 110 (popMyJie

N = Nnptw! x.p, (93)

rge Ngp. — DePCIEeKTUBHAS HHTEHCHBHOCTb JABHKEHHS pPacyeTHHX aBToMOoOWJel Ha
NPOEKTHUPYEMOH AaBTOMOOW/bHOH AOpOre, aBT/CYT; fw —— NPOLOMXKHUTENBHOCTL pacder-
HOTO COCTOSIHUS INecKa MOPO303allUTHOrO CJ0s, ¢yT; Tk p — CPOK CAYKOLI NOPOKHOH
DACKAE MeXKJIY KanuTaJdbHBIMH DEeMOHTaMH, FOJHI.

Beauunna f» pabua 60 m 50 cyr coorBetctBeHdHo Bo II u III nopoxHo-kKANMA-
THYECKHX 30HAaX. IIpu 3ajieraHMd TPYHTOBHIX BOJA B JIETHUH NHepHOJ Ha IJyOuHe
MEHee BBLICOTH! KAallMJJSIPHOrO MOAHATHA BOAK B NECKE MODPO3034LIHTHOrO CJIOfA CJe-
AyeT IPUHUMATH BeJHUHHY [, PaBHOM MNPOJOJIXKHTEJBHOCTH TEIJAOro NmepHoia roxa
(B cyTKax) ¢ Hauajia BecHH J0 YCTOHUMBOFO MPOMED32HUA 3eMJISTHOrO NOJOTHA IO

cpeHEeMHOrOJIETHUM JaRHRIM.
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SuaueHusd NPOUHOCTHHX K JAedOpMaUHOHHHX XapakTepUCTUK Necka noj KOpox-
HOM ozeXJNOH He MOr'yT IpPeBHINATH BeJHYHUH, KOTOphle OyAeT MMETh IPYHT IIpH Ka-
NUJLISPHON BJIATOEMKOCTH B YCJIOBHAX NMOBTOPHOrO BO3JAGHMCTBHS HArPY3KH B NEpHON
BRINadeHHA aTMOC(hepHEX ocaikoB. B aToM c/ydae HYXHO NMPHHUMATL BEJHUYUHY [,
PaBHOH CyMMapHON NPOAOJIKHTENIbHOCTH BhINALEHHS OcaAkoB (B cyTKax) ¢ Hagajaa
BECHH [0 YCTOHYHBOIO MNpPOMep3aHHsA 3eMJSAHOro MOJOTHA II0 CPeAHEeMHOrOoJeTHHM
JAHHEIM,

7.68. Ha yuacTkax jopor, Ha KOTOpHIX oOecneueHa MOPO3OYCTOHUMBOCTR XOPOXK-
HOH OJexXJAKl, HO TpebyeTcsas OTBOAHTL BOAY H3 Hee U BepXHed 4HacTH 3eMJAHOro Mo-
JOTHa, HYXXHO NpeAycMaTpHBaTb YCTPOHCTBO APEHHPYIOLUEro CJOs, KOTOpPHLIH Mor O
NOrJIOTITHL BCEe KOJIMUECTBO BOJABI, NOCTyNaKLIEH 3a pacyeTHbIM nepuoj 0Oe3 cHUXKe-
HUA MPOYHOCTH JOPOKHOH OAEKAHL.

[IpoekTupoOBaHHe APEHHUDPYIOIIErO CJI0A IO NPHHUMNY MNOIMIOLMEHWs caeAyeT INpo-
BOAUTb TaK e, KaK M MOPO303aLIUTHOrO cJ0S1 H3 HEKOHAUIIMOHHHX neckoB. PasHU-
la TOJbLKO B TOM, 4TO JJIfl YCTPOHCTBa MAPEHUPYIOLIEIO CJ0OA HYKHO NPHMEHATh 3ep-
HUCTLIE MaTepHaJlu ¢ KoapdumdeHToM duabtpanuu He medHee 0,0 M/cyt, a gn1a MOpO-
3o3alulTHoro cjaos — 0,2 M/cyr.

CnelyeT yuMTHIBaTb, YTO B [pOUECCEe CTPOUTENBCTBAZ M 3SKCIJyaTauuy JAOPOrH
BO3MOXKHO B3aNMOINPOHHKaHHEe TIJAUHHCTHIX TPYHTOB 3eMJSIHOIO TOJOTHA H MECKOB
MOPO303aLLUTHOrO ¥ APEeHUpYIOLIHX cJoeB. B cBA3M ¢ 3THM HeoOXOAMMO IpeaycMmar-
PHBATh VTOJIeHHE MOPO303alllUTHOrO M JAPEHHDYIONUerc ¢joeB Ha 5—I15 ¢cM B 3aBH-
CUMOCTH OT BJIaXKHOCTH H IJIOTHOCTH TJIMHHCTHIX FPYHTOB U 3€PHOBOrO cocTaBa IpYH-
T2 (MeHbllee 3HAYEHUE OTHOCHTCH K MEJIKO3epPHHUCTBHIM IIeCKaM).

[Ipn ykaagke MeXAy necyaHBIMH M IVIMHHCTHIMH TPYHTaMH IPOCJOEK H3 HeTKa-
HEIX CHHTETHYECKUX MaTepHaJIOB 3aWJIEHHS IeCKOB HE NPOUCXORUT H He TpebyeTcs
JOIOJHHTENbHO YBEJHYHUBATH TOJILIMHY MOPO303aLUMTHOTO M JAPEHUPYIOLIEro CJOEB.

Ilpnn ycrpoficTBe MOPO303allHTHLIX H APEHUDPYIOIMUX CJIOEB H3 HEKOHAHMIUOHHBIX
[IECKOB KOHTDPOJb KauecTBa rpyHTa cJefyeT Jenatrh B Kapbepe nyteM ordopa He
MeHee 10 nmpo6 u3 Kaxianix 500 M3 pecyaHOro rpyHT4 M NPOBOAUTH UX HCHBITAHUA
C onpereJeHHEM COLEPKAHUA NbLIH, TJAUHBL H BEJHYMHB KoadhOdHUMeHTa duAbTpaLHUM
no TOCT 25584—83.

JlonyckaeTcda ycTaHaBJAKBATD BeJUUMHY KOOQHUUYeHTa (uiabTpanud Kg, M/CyT,
PACYUETHBIM NOYTEM WM N0 rpapuKky Ha puc. 16 B 3aBUCHMOCTH OT T'paHyJoOMeTpUYE-

CKOTO cOCTaBa MeCcYaHOoro rPyHTA:

Ko = Kpy (Nq [ N)¥B, (94)

tae Kgi — ko3QPUuUeHT DHIBTPALUM IIecKa — 3TaJOH2, T. €. MecKa, B KOTOpOM CO-
aepxutes Ni=29Y% wmaccel wactun Meabue 0,1 MM, M/cyT; N — cojepxaHHe 9acTHIL
mesbue 0,1 MM B JaHHOM necke, Y% Macch.

1 onpeneneHusi BeMHUMHE Kg; MECOK H3 Kapbepa NpeABAPHTENbHO MPOCEHBA-
10T yepe3 cuto ¢ oreBepctuamu 0,1 MM. B ocraBllyiocs gacTb IpyHTa JAoOasjswoT 29
10 Macce oTceslHHOM uacTd mecka Mejbue 0,1 MM, Ilo nogrorosnennolr takum o6pa-
30M mpo0e INecyaHoOro rpyHTa onpeledisiioT Koddduumedt oduiabrpanud Ky, Ha npH-
oope IIK® CowosgopHHWHM npm MaxcumanpHOH NJOTHOCTH, YCTAaHOBJEHHOH METOAOM
craHgapTHoro ymiaoTHeuus. Ilpy Hannyum B kapbepe necka ¢ IMOCTOAHHHEIM Ko3addH-
NHEHTOM HEOAHOPOAHOCTH, MOXKHO AJ5 OCTaJbHHIX NPo0 MecuaHoro rpyHtra AaHHOIO
Kapbepa HaxoAuTh Ko3@duuueHt QUABTPANKUKM TOJLKO B 3aBHCHMOCTH OT COAEpXKa-
HUA B HeM gacTyl Meapue 0,1 Mm.

YkasaHHBIH KO(D(HUMEHT HEOAHODOXHOCTH INECUAHOrO IPYHTA HYXKHO onpexne-

JATH N0 dopmyne

Keo/10 = Deo [ Do {95)

rie Deso ¥ Dyjp — XnaMeTpH 4yacTHi, MM, MEJbYe KOTOPHX B Necke CONEPKHUTCS COOT-
sercTBedHO 60 u 109 Mmacch.

Ilpu OpHEHTHPOBOUHHIX pacyeTax MOXKHO HCIOJb30BaTh 3Hauenus Ky, IOpHBe-
neHHble B TabJa. 19.
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-0 - Puc. 16. 3aBucuMocTs Koobduuuenra duabe
Tpax¥uy BOILl OT COAEpHKaHuUA B MECKE Hace
19 Tay meapde 0,1 MM M Koapdnnuesta €ro

14 HEOAHODOAHOCTH
s 1, 2, 3, 4 — KpuBHE 3aBHCAMOCTH MHpH KO5(D-
16 bHLHeHTe HEOAHOPOXHOCTH mnecka 3, b, 10

n GoJgee 10

15
14
13

12
11
10 .

KO3dPpNUNEHT OPUNLTPAUMKU NECKA, H'q], M/CYT

- M) oy iN o =~

—

72 4 6 81017 1416 18 20 22 24 26 28 30
COREPHAHUE YACTUL MESip=F 01 MM NO MACCE

Tab6aupa 15
Ipynna I'nynnoa i
neﬁa — Kso/10 Kg.4o MleyT nelg;a — Kgo/10 Kg.pp MICYT
BTaJI0RA STaJIOHA
\
| <3 40 3 5—10 10
2 3—5 20 4 >10 5

7.7. Tenjouszonupyiomiue CJOH HPOSKTUPYIOT Tak, uToOm oOecmeunTh MOPO30-
YCTOHUMBOCTb JOPOKHOH oJexjanl M ee paboTy B ynpyrod crazuu. C moMollbIO Tell-
JIOU3ONALUMN MOXHO YMEHBIIUTL T'AyOUHY IPOMEp3aHHUsl 3eMJSHOro NOJIOTHA H TeM
CaMBIM OrpPaHUuYMTL IIyUeHHe HONYCTUMBEIMH IpenesaMH MJH IOJHOCTHIO IPeAdOoTBpa-
TATh NpOMep3aHHe NOACTHJIANIIEro IPyHTa, UCKJIOUUTH BO3MOXKHOCTb €ro MOPO3HOTO
nyuenuss. B cBowo ouepespr yMeHbILIEHHE HJN HCKJIOYEHHE MOPO3HOrO NyyeHHs Orpa-
HHIHBAeT WJH IOJHOCTBIO YCTPaHAeT pa3ymJaoTHeHHe TPYHTOB B Hpolecce 3KCH/ya-
Tauuy JAopord. CHMXeHHe TIJIyOMHH HpOMep3aHHs YMeHblIaeT TakKXe HepaBHOMep-
HOCTb MOPO3HOLO NVUEHHHS U NOPUBOAUT K Oojabliel cTaluJbHOCTH POBHOCTH NO-
KDBLITHS.

Has ycranosneHus TpeGyeMOH TOJIIMHB TEMJIOU30JHPYIOWIErQ CJA0S HYXKHO NpPO-
BECTH pacyeT BeWUMHLI NyYeHHA BceX CJIOeB I'PYHTA B 30He IpOMEp3aHus NHONL J0-
poXHOH omexaolt. Pacuer ciaeiyer nNpoBOANTb, COTMacHO pasfl. 6 macrosmero Iloco-
Ousl, HPH HECKOJbXHX 3aJaHHLIX 3HAUCHHAX TOJIMIMHH TENJOH3OAUPYIOMEro CJAOH.

KauecTBe HCKOMOH HYXKHO INPHHHMAaTh TOJIUIHHY TEIVION30JHPYIOLIEro CJ0s, INph
KOTOpOH cyMMapHasi BeJW4YHHa IIyueHHUS TPYHTOB HE IPEBLIIIAET JAONYCTHUMOIO 3Ha-
genus no dopmyaam (1) »m (2).

B pacuer Ha npoYHOCTR AOPOXKHOH OJEXIB cjeldyeT BKJXYATh 3HaueHUd ILIOT-
HOCTH W BJIaXXHOCTH TPYHTOB pabouero cjosl 3eMJsHOI'O I[0OJIOTHA, YCTaHOBJIEHHLIE,
coryiacHo Hacrosimemy [locoGuio, nNpH NPHUHATOH TOJNIKHE TENJOH30JUPYIOLEro CJOo4.

TenJoN30JMPYIOIIHE CJIOH ABAAETCA HUXKHHUM CJ0eM OCHOBAHHA JODOXKHOH OJlleXK-
Al Ilpn ero mpoexkTHpOBaHHH CJE€JyeT YUHTHBATh, YTO LUHPHHA TEIJOH3O0JANHOHHOIC
CJI0 JOJXKHA OblTh OoJibllle HIMPHHEI npoe3xKed uyacth Ha 0,5—1 M, 9TOOH H30.1H-
pPOBaTh NOCJESIHIOW OT AEHCTBHS X0J04a CO CTOPOHHI OOOYHH.

Tenyou30AANMOHHEEe MaTepHaJE H3MeHSIOT TeMOepPaTypHHH peXHuM [HOKPHITHSA
M MOT'YT BRI3BATb roJOJIeiMy Ha Ipoe3xked YacTH, NO3TOMY MECTC PacioJOXKeHHS
TENJOU3O0JSIIHOHHOI'O CJos cJielyeT BHOHPATbL Tak, 4TOON o0eCHeuHuTb HACHTHUHBIH
PEXHMM JAOPOKHBEIX OEXJ ¢ TeMNJOU3OJUPYIOUIUMHK CAOAMH ¥ 6e3 #ux. TelJioH30aH-
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PYIOLIHE CJAOM M3 MaTepuajoB ¢ KO3(ppUIHEHTOM TEIJIOIIPOBOXHOCTH MeEHee
0,05 Br/(M-K) HyxHO pacmosarath Ha rayoude oogee 0,5 M OT mOBEPXHOCTH MO-
kpoiTa. B aTOM caygae yactora oOpasoBaHHA roJioJIeAHIB Ha YYacTKE C TEIIOH30-
JUpVIOIUIM cJioeM He npesnilaer 109% no cpaBHEHMIO ¢ Y4aCTKOM, HUMEKIUKM Tpa-
JHULIIOHHYI0 KOHCTPVKIUIO ROPOIKHOMY OJAEXKILI.

[Ipu nepexoje K yd4acTKy AOporu 0€3 TenJIOH30JHPYIOLIEro C¢JOofA HYXKHO IOCTe-
MeHio yMeHbUIATh TONUIMHY IJIMT NeHOMjacTa Ha mnpoTaXeHuM He MeHee 10 M aqasa
npeJoTBpalleHns mnepenaja (CTYNeHbKHM) NOBepXHOCTH nokpuitusa. [Ipy oTcyreTBuE
NeHONacTa pPasHOH TOJNIIMHB CAeAYeT YKJIAAbBIBAThL IVIMTH B ILIaXMATHOM MOPAAKE
€ OKHaMH 0e3 nJurf.

TenaousoasiMOHHEE MaTepHaJhl AO0JXKHR COXpaHATh CBOHCTBA NOJA BO3JEeHCTBH-
€M BJIATH, TeMnepaTypel H arpeccHMBHHIX BOJ, OHITb OUOCTOHKHUMH, 00JalaTh TEXHO-
JIOrMYHOCTRI0O B paboTe M BHACPXKNBATb HArpy3KH, BO3HHKAIOLIME IIDH YKJAajKe H
VIIJIOTHEHUH BRIIIEJEKAUIUX CAOEB AOPOXKHON OIEKIH,

Hast yerpodicTBa TEMJIOU3OAUPYVIOLIHX CJ0B MOKHO NPUMEHATh HOJHCTHPOJIBHBIE
nerHomaact [1C-4-60, I[ICbH-60, «CraipodoyM» m pgpyrue mneHomsaacTh, YIAOBJETBO-
pswoline TpebGoanuaM: npeaena npoudHoctd npu 10%-noM cxartuu He Menee 0,25 Mlla,
NIpoYHOCTE Npu H3ruoe — He MeHee 0,50 MIla, Bomomorjoltenne no o6reMy — He
gogaee 1,5%, kosdpunuent tengonpoBoaHocTd — He Oonee 0,05 Br/(Mm-K).

TennouzoasiHOHHLE NJUTOUHBIE MaTepuaJsl (meHOmNACT U ApP.) CJAEAYeT YKJa-
AblBaTh ¢ oOOfecrieueHHEeM PABHOMEDHOI'O OIHUPAHUST IJAHT Ha IMOBEPXHOCTb 3€MJIAHOrO
nosoTHa. IIpH HeoOXOAMMOCTH HYXKHO BLIDABHUBATbL TOBEPXHOCTh 3€MJISAHOrO IOJIOT-
Ha neckoM. Ha yuactkax popor, rae tpeOGyeTcsi OTBOAHTh BOAY M3 JOPOXHOK oAex-
OB M BepXHeH 4yacTy 3e€MJSHOrO IOJIOTHA, CHAEAVeT YKJAAHBAaTh IIUTH Ha NecuaHbLIH
JAPEHHPYIOUIHH CJOH HJH Ha APECHHPVIOUIYIO IIPOCAOHMKY H3 HETKAHLIX CHHTETHYECKHX
MaTepHaJIOB.

Ilpn ABYX- U TPeXbAPYCHOM TENJOH3OJHPYIOLLEM CJOE IUBLl HUIKEJNEXKAIIEro pA-
Ja IJHT HYXHO I[epekPHBATh BrlHIeneXaimuMu nautamy. [Iautel, Haxoasllnecd MO
KpasM TEIJIOH3OJUPYIOIEro CJI05, CACAYET 3aKPelIsaTk KOJbsSIMH.

[IepBRIN Hajx OAXNTAMH CJAOH AOPOXKHOM OeXKABR HYXKHO OTCHNATE Ha TOJIUHNHY
He MeHee 0,25 M B ILJIOTHOM TeJe CriocoOOM «OT ceOs».

8. MPOEKTHPOBAHUE JAPEHHUPYIOHIHUX KANUJJAPONPEPBLIBAOHIUX
N rMaAPOU30ONAUPYIOOIUX NPOCIIOEK

8.1. Ilpn paspaboTKe KOHCTPYKUHH 3eMJSHOTO NOJIOTHA cJaeAyeT OpeAycMaTpH-
BaTh BAaPHAHTH pPeryJHPOBaHUs BOJAHO-TEIJIOBOI'O peXUMa ¢ IpHMEeHeHHeM JIpeHH-
PyIOLHX H KanuIsgpoNnpephBalOIiX NPOCAOSK H3 TEOTEKCTUAR M THAPOU30JHDPYIO-
IIIUX NPOCJOeK.

Jpeunpyromas npocioiika npeiHasHaueHa IJs OTBOA2 aTMOC(EepPHHIX 0CaJKOB,
KOTOpble MOrYT INPOCOYHUTBHCS uyepe3 AOPOXKHVIO OJleXAY, a TakKKe JJ9 OTBOZA BOIHI,
OTKIIMAaeMOH U3 I'pVHTA NPU €ro ocajke NOocke OTTAUuBAHUA W NOR melcTBUEM AUHA-
MHYECKOH Harpy3kH; KalWJJIAPOINpephBamollas — A8 YMEHbIIEHHS MNOCTYIJIGHUA Ka-
MUJAJISPHON BOJABI B BEPXHIOIO YacTk 3€MJIAHOIO MOJOTHA OT TPYHTOBBIX BOJ, a THJ-
pousoJipyolas — AJS H30JANHMN IPYHTA OT BceX BHJOB BJATH.

[ PEHHPYIOIYIO [POCJOHKY H3 TIeOTCKCTHAS YKAZAHBAOT Hajg H INOJA MOpPO30-
3aliUTHBIM JDEHHPYLIUM CJ0E€M, a TaK¥Ke M0J JOPOXHOH OAEXKIOH NPH OTCYTCTBHH
TaKHX CJIOEB.

Hpenupyiolyio HPOCJOHKY IIOBEPXY MOPO303aLUMTHOrO CJ0ST HYXKHO NpeaycMar-
pHBaTb NPH YCTPOHCTBE ITOrO CJOS M3 HEKOHAHIIMOHHBIX NECKOB B pafloHaX ¢ 4acTH-
MH 3SHMHIIMH OTTENeJAMH M IPH NPHMEHEHHH HeKOHIUIHMOHHHIX IIeCKOB C KO3(MdhHIH-
entoM oiubTpauuu Meree 0,2 M/cyt. JIpeHHPYIOUIYIO NPOCJOHKY MOBEPXY APEHHPYIO-
[Iero CJI0f HYXKHO NpelAycMaTpHBaTh B cjydiae PaboTH TaKoro c/os 10 NPUHIKIY
MOrJIOWEHHsT B palloHaX ¢ YacTbIMHI 3MMHHMH OTTeNeJsIMH,

JpEeHHPYIOINYI0 NPOCJIOHKY IMOHHM3Y MOPO303alUHTHOTO H JPEHHPYIOUIETO CJOEB
HY2KHO NPEeAyCcMAaTpliBaTh NPU HEOOXOAUMOCTH NOHHMKEHUS TOJUIHEL 3THX CJA0GB K3
MmecyanblX I'PYHTOB, YCTPaHEHHs HX 3aMJEHHs IpPU MPOU3BOACTBE paboT H B mporec-

ce 3KchayaTauuy HOPOTH H YMEHBUIEHHS NPUTOKA BOAB B INIMHHCTHIA TPYHT paboue-
ro cJ0f 3eMJAHOrO NMOJOTHA.
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Puc, 17. KOHCTPYXIHP 3eMJIAAHOro NOJOTAA ¢ APEeBNPYIOMMMH, aPMuUpPVIOLKIMMH, XanuJITapo-
NpePHBAKIIUMY H TFHAPOMIOJNHUPYIOIMEMHA NPOCJIOHEaAMHU

@ — C COBMENIEHRON ADEHUPYIOILEH I apMupyiouwled npociofikoil; 6 — ¢ KANHJAJAAPONPEPRIBAIO-

mell NpOCHOHKOH; 8 — ¢ APCHHUPYIOLeH H THIADOH3IOJHDPYOLIEH NPOCAOHKAMH;, &2 — ¢ THApPO-

H30MMDYIOWIeH npoCJaONKOR; 8, e, 2 — TI'pyYHT B oOoliMe; ] — necok; 2 — Tpy6uaTmii Kperax;

3 — I'JIUHHCTRI IpYHT; 4 — HeTKadhkl cunTeTHYecKnil MaTepuaj; § — NOJNHITUIECHOBAS MJACHK2
NJAM H30M; 6~ MaTepHas THOA KOJeTaHm

Ha Ttex yuactkax jgopor, riae obecneueHa MOPO3OYCTOHUHBOCTbL AOPOMKHOH OAeXK-
JBl, HO TpeOyeTcA OTBOAUTbL BOAY U3 Hee M BepXHeH YaCTH 3eMJSHOro I1QJOTHA,
HYXHO mnpelAycMaTPUBAThL pa3paboTKy BapHAHTA YCTPOHCTBA JPEHUDPYIOUIEH NPOCHOH-
KH N3 IeOTeKCTUJIA BMECTO JAPEHHPVIOLIETO CJOd H3 Mecka.

JlpeHupyIOIIyI0 NPOCJAOHKY H3 TEOTEKCTHJA CJAefAyeT VYKJaaJAwBaTh Ha BClO IIH-
PHHY 3€MJIIHOIO MOJIOTHA C BEHINYCKOM INOJIOTHHIL Ha OTKOCHE! HACHIIKM HJAH B IPeHaX
(puc. 17, a).

Kanuansponpepripamoiige H I'HAPOU3OJHPYIOIIHE [POCJOHKH HYMKHO npeaycMar-
PHBATh NPH HEOOXOAUMOCTH CHHIKEHUSH BBLICOTHI HACHIY, YMEHBIUEHHS TOJILHHbLI MO-
PO303aUIUTHOr0 ¥ JAPEHUADPVIOLIEro CJAOEB, a4 TAKXEe OCHOBaHHS AOPOXKHOH OAEK LI

B xoHCcTpyKOHMAX ¢ rpyHTOM B obofiMme (puc. 17, 0, e, o) He HYXKHO YyCTpaupBaTh
MOPO303alIUTHRA H APEHHPYIOUIUH CJION,

KanunnsaponpepuBamollyw npocaoldky (puc. 17,6) caeayer ycTpanBaTb Ha Iay-
OuHe He MeHee 1,2 M OT BepXa MOKPHEITUA NPH YCJAOBUM, UTO NPOCJHOHKA BO3BHIIAET-
Cd Hajx PacyeTHLIM YPOBHEM TPYHTOBBLIX HWJH NOBEPXHOCTHBHIX BOJ, a4 NOJIOTHHILA BHI-
BOAATCA Ha OTKOCHI HJAM B JApeHax. Huasa OGoablued HaAeXHOCTH KOHCTPYKUHMH BO3-
BHILIEHHE HalJ YPOBHEM TPYHTOBHIX BOJ CJeAyeT NpUHMMaTbh He MeHee 0,2 M H mpo-
C/MIOMKY VKJaAblBaTb C MOIEPEUHHIM VYKJAOHOM IJs OTBOAa BOJABl Ha OTKOC HJIH B
ApeHax.

llpy HeoGxoAMMOCTM OrpaHHYHTL VYBJAXKHEHHE 3eMJSHOro MOJOTHA aTtMmocdep-
HHIMH oOcCajZKaMH U FPYHTOBHIMH BOJAaMH YCTPAUBAIOT APEHHUPYIOIMYI0O H Kanujangpo-
IPEPHIBAIOLIYIO MNPOCJOHKU. BMecTo XKanuajagponpepriBamonled MOXHO YCTpanBaTh
F'HEAPOH3OJHPVIOLULYIO MPOCJOUKY.

I'HAPOH30JUPYIOLIYIO MPOCJAOUKY MOA AOPOKHOU OJEKAOH HA BCIO IUHPHHY 3€M-
AsiHOro moJjoTHa (pHuc. 17, 8) nesjecoo6pasHo ycTpawBaTh Ha ydacTKax ¢ obecneyen-
HHIM IOBEPXHOCTHEIM CTOKOM H IJIyOOKHM 3aJjieraHdeM TCpYyHTOBHIX BOJ B paloHax,
rne atTMocdepHble OcaJxdH MOTYT CYLIECTBEHHO BJAHATH HA BJAaXHOCTL IrpyHTOB. s
OTBOZa aTMOC(epHLEX OCaJKOB, KOTOPLle MOT'YT IPOCOUYUTHCH Yepe3 AOPOXKHYI0 OLEXK-
Ay, HeoOXOnHMO IpeAycMaTPHBATL YCTPOHCTBO IPEHUPYIOIIEH MNPOCJOHKH Ha BCIO
IMEPUHY S3E€MJISHOrO MNOJIOTHA, YKJA2JLIBAGMOH HA THADOH3OJHDPYIOIIVIO IIPOCJIOHKY.

KoHcTpykumioo, IOKasaHHYIO Ha puc. 17,2, MpPHMEHSIIOT Ha yYacTKaX JOpor, Mnpo-
XOJAIWMX B Hachnyd IpH OJUSKMX IPYHTOBREIX BOJAX HUJH HaJHUUH IOBEPXHOCTHOH
BOJAB. ['HAPOH3OJUPYIOULYIO NPOCJOHKY pacmonaraior Ha raybude He Menee 1,2 M
OT BepXa NOKpPHTHA, HO He HHXKe 0,2 M OT NOBEePXHOCTH 3eMJH. Ecau cyllecTByIOT
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ABa MCTOYHHKA YyBJAaXHeHHA (OCAAKH H TPYHTOBBHIE HJHM IMOBEPXHOCTHBIE BOXB), TO
FHADPOU3OIIPYIOLLYI0 NPOCIONKY YCTPaMBAIOT Ha BCIO IIHUPHHY 3€MJSHONO NOJOTHA
MOJA JOPOXKHOM OJeXJOH, TaK e Kak B KOHCTPYKUHUH Ha puc. 17,8, u Ha rayluue
He MeHee 1,2 M OT Bepxa moxpelTus (puc. 17, o).

Koncrpykuuio (puc. 17,0) yerpanBalOT B Hachid U B BLIEMKaX ¢ JBYMHA HC-
TOYHMKAMH VYBJIaXXHEHHUs1 ITIPH YCJAOBUH, UYTO NPOJOJBHEIl YKJOH IIpOE3XKeH YacTH
IS OTBOJAAa BOJW M3 TpyOuaTHIX JpeH cocTtaBaser He MeHee 5%, [nst oTBOmA ar-
MOC(EpHBIX OCaJKOB, KOTOPHIE MOTYT NPOCOYHUTLCA uepe3 MOPOXKHYI0 OJexKay, He-
o0xoauMO npelycMaTpPpUBATL YCTPOHCTBO APEHUDYIOWIEH IPOCJOMKH HA LIHPHUHY IPO-
e3XeH YacTH, VKJAaAuBaeMOl Ha THAPOY30JHUDVIOLLYIO IPOCOIKY.

Kodcrpykuuro (puc. 17,e) NpHMEHSIIOT Ha y4yacTKax, NMPOXOANINKX B PABHHHHOM
MECTHOCTH NpPH NOATOIJIEHHH TPYHTOB aKTHBHOTO CJIOAd NOBEPXHOCTHHIMH HJH TpPYyH-
TOBEIMH BOJIaMH.

8.2. [lpesupymouive OPOCJOHKH HYXKHO YCTPAaHBATL H3 HEeTKAHWX CHHTETHUECKHX
MaTepHaJoB, CIOCOOHBIX (UALTPOBATL BOAY B IONEPEYHOM HaNpaBJEHHUM B IIJOCKO-
CTH xoJicTa. Koadduuuenr GUALTPAUMM TAKUX MaTepuasop J0/XKeH OHTb He HUXKe
20 M/cyT Cc yYETOM 3auJjeHHus.

B xauecTBe KanUJJAPONpPEPHIBATENA CJAeAVEeT NPUMEHATb HETKaHble CHHTeTHYe-
CKHe MaTepHaJibl, KOTOpHE CHOCOOHH B «CYXOM» COCTOAHUH MNpeKpamiaTbk ABHUIKEHHE
KANWJIAPHON BOJALI CHH3Y BBepX (CM. NPHJ. D), a NPU 3aN0JHEHHUH MPOCJOHKH BO-
A0M o0ecneuynBaioT BHINOJHEHUe TpeOoBaHumi HepaseHcTrBa (106). Takue MartepuaJnl
AOJXKHE TaxxXe 006safaTh cNOCOOHOCTBIO (DHJALTPOBATHL BOAY B ITONEPEYHOM HANpPaB-
dennn. KoadduuueHT uX (HAbTpanuH Ao0JeH ObiTh He HuXe 30 M/cyT € yueTOM
3aHNEeHH .

IIpocaOlKY NOJMXHE OTBEYATH CASAYIOIHMM TPeOOBAHUAM:

BLIAEPKUBaTh 0e3 IOBPeXJAECHHUH HATrPV3KH, BO3HHKAIOLIHE IPH YKJaJAKe U VII-
JOTHEHUH BHIIIENEXKAIMX CJA0EB I'PYHTa H HOPOXKHOH OJfEXALl, a TaKXe IpH JBH-
KeHUM aBToMOOHJeHR Mo AOopore;

MPOTHBOCTOATb BO3JAEHCTBHIO HEPAaBHOMEDHOTO MOPO3HOTO INYYEHHA M OCaJKHU
CPpYHTOB 0O@3 pasphiBOB U MPOKOJOB, a TaKkKe BJaru U teMmmneparypnl 0e3 H3MeHeHUA
VKAa3aHHBIX BRHIIIE CBOWCTB;

COMIPOTUBJATLCA paspyllarueMy ASHCTBHIO MHKDPOOPraHH3MOB U arpecCHBHHIX
BOJ;

OLITH TEeXHOJOTHYHEIMH.

Ha nyuynHucTHIX y4JacTKax aBTOMOOHJLHBIX AOPOr CJAEAVET NPUMEHATh MaTtepHa-

Jbl, nedopMaTUBHEIE CBOHCTBA KOTODPHIX MO3BOJAIOT BhIAEPKHBATE HEPABHOMEPHOE
MOPO3HOe NyyeHHe, T. €.

Cnyy < Kaepasp ’ (96)

Fle Epyy. — OTHOCHUTEJbHOE YVAJHHEHHe MaTepHasoB NPOCJIOMKH NPH HEepaBHOMEpPHOM
MOpO3HOM MnyueHuH, %; Ke— K02(pPUNHEHT, YUHTHIBAKOIIUA DUKJIHYECKOEe BO3JLEHCT-
BHE IIVUYEHIISI — OCaAKM Ha JONYCTUMYVIO BEJHUMHY OTHOCHTEJBHOrO YAJHHEHHS MaTe-
puana (K <1); E€pasp. — OTHOCHTE/NBHOE YIAJUHEHHE MaTepuasia NpH paspoise, %.

BenuuuHy E€pasp. CAEAYET YCTAHABJHBATh IPHMEHHTENLHO K YCJAOBHAM pPaboTH
IPOCAOHUKII B 3€MJISTHOM I[OJIOTHE, KOTOPhle XapaKTepH3VIOTCH, BO-NEPBLIX, IIJJOCKHM
HalpAXKEHHLIM COCTOSHHEM I[POCAOHKH, BO-BTOPLIX, MaJOH CKOPOCThbIO JedhopMaliyi,
PaBHOM HHTEHCHBHOCTH Iy4YEHHUS TPYHTOB 3€MJSHOIO IOJOTHA, B-TPEThUX, paboToH
MaTepuaJa IpH OTpHUATeJbHRIX TeMmiepartypax. Haa yuera paboTH MaTepHaJjaa Mpo-
CJOHKM B IIJIOCKOM HaNpsXeHHOM COCTOSHHM MOXKHO NPOBOAUTL HCIBITAHUA C MO-
MOLILI0 HalyBaeMoH IIJIEHOYHOH MeMOpaHwel. KosdoumheHT K: chaeiyeT NPUHUMATH
paBHHIM BeJHYUHE, INPH KOTOPOM IIPOCJO¥KAa BHJAEepXKHUBaeT ©0e3 pas3priBOB OGoJee
100 uuKJI0B HArpy3kK" H pPasrpysKu.

BeanuuHy €pyy yCTaHaBJHUBAIOT ¢ VUETOM 3IIOPH NYYEHHS 3eMJSHOI0 NOJIOTHA
1 3ameMJIeHHs IPOCJOMKH B IpYHTe:

(hap — han + Ahpgy) 8 + Al
V' 2 (hap — haa + Ahuya) Mgy — Ay + Alye s

—1]100; (97)

Enyy =
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g T Rup — Ang
= =—=— arc cos - ,
180 hnp — Agn+ Mnyy

TAe figp, /lnz — COOTBETCTBEHHO TJYOHHA IIPOMEP3aHHS] TPYHTOB H 3aJI03KEHHS IPO-
CAOUKH OT HM3a JACPOXKHBON OfeXan, M; Afnys. — MakcuMajbHas Pa3HHua MeXKAY
BeJHYKHaMK NYYeHHs1 TPYHTA IOA IPOCAOHMKOH, M; Alx s — paccTosiHHE OT KOHTYpa
IYV4eHUS TPYHTA A0 JHMHHH XKECTKOro 3auleMJeHHs IpPOCJOHKH, M.

(98)

8.3. Ias ycTpoiicTBa APEHHPYIOHIHX NPOCTAOEK MOXKHO NPHMEHATh HIJIONPOOHB-
HOM BeTKanhifl cuHTeTHUecKHH Mmartepuana jpopuutr ®-2 (TY 21.29.81.81); nas yerpoin-
CTBA J[APEHUPVYIOLIUX H KamHJJSPONpephLiBAIOUINX [IPOCJHOEK — HeTKaHble CHHTeTHUe-
CKHe MarepHaJbl TUNAa OUIHUM.

YCTaHOBJIGHHE NPHTOAHOCTH HETKAHBIX CHHTETHYECKHX MaTepHaJoB AJs YCTPOH-
CTBa KaNUJJISAPONpEpPLIBAIONell NPOCJHCHKH CJAeAyeT INPOBOAUThL COMVIACHO MNPHJA. S
Hactoswero IlocoOusi. MunuManbHasi TOJMILIMHA KANHJJISIPONPEPHBAIOMIEd NPOCJIOUKH
B YINIOTHEHHOM COCTOSHIH JAOJXKHA OLITh HE MeHee 3 MM.

['uaponsonupymwline npocjJolkn  MOxKHO  yerpauBath u3 uzona (TOCT
10296—79), noaustuaenHoBof mJeHKH ToJuHoR 0,2 MM, crabuausnpoBaHHoH 29
kanaaonot caxu (FOCT 10354—82%), u MaTepuaja THIa KojJeTaHl (HeTKAHLIA
CHHTETHYECKHH MaTepuaJi, MPOMUTAHHBIA OUTYMOM).

HepaBHOMEepHOEe MOpO3HOE NyUeHHEe HA AaBTOMOOHJBHBIX J0pOorax, OTBEYaIIUX
TEXHHYECKHUM TpeOOoBaHUusAM, OOBYHO He BHI3LIBAET Pa3pPbiBa HETKAHBIX CHHTETHUECKHX
MatepuanoB, asa u3oga W NOAMITHIEHOBOHN IIJIEHKNI HYKHO KOHTPOJHPOBATb BhI-
noJIHeHHe cooTHOoUeHNs (96), npuHuMas yAJHHEHHE NJeHKH npu pa3pbiBe no talJ. 16.

Tabanma 16

OTHOCHUTENbHOE YIAJHHEHHE NJeHKH I1pH

CHKOpPOCTD Ae- paspuiBe, %, npu temnepartype, °C
dopmanHy, ) —
NnJeHKH,
MM/ MHH 0 —5 —10 —15 —20
H3o0a
<0,1 | 7 | 6 | 5 5 | 4

IToaustusenosan naeHka Toaunod 0,2 mm, cTAOUAUBUPOBAHHAR
2% KaHaabHOU caxcu

0,1 91 <0 | 19 18 18
<0.01 18 17 17 16 15

B pacuer caeayer BKJouaTh 3HaueHHe Ko(h¢puuuenta Ke, pasnoe 0,7 u 0,9
COOTBETCTBEHHO AJs 1130J2 H MOJHITIIIEHOBOHU IJIEHKH.

I[Ipn BJIQXXHOCTH TI'PyHTAa OT ONTHMAJbHON A0 NOJHOH BJAroeMKOCTI H IJIOTHO-
¢t ot 1 Ao 0,8 or yMakcuMaJbHON NJOTHOCTH, IOJYVYEHHON NO METOAY CTaHAAPTHOTO
YNJOTHeHus, BeauuuHa Alx . B ypasHeHun (97) cocraBiager AJd TNOJUITHISHOBOH
njaedku ot 10 mo 20 mwm, Hns nsona seauunHa Alyx s BO BceX chayyasix paBHa HY.JIO.

8.4, TpebyeMyi0 TOMUMUHY [APEHUPYIOLLEH INPOCAOHKH H3 HETKAHLIX CHHTETHYE-
CKHX MaTepHaJioB IPH e€e YcTpoHcTBe IOBEPXY MOPO303allHTHOro {(AeHUPVIOLIEro)
CJIOS1 HYXKHO yCTaHaBJAHBaTh B CJEAVIOIIEM MOpPsAIKE.

BrnauaJse pa3zbuBaiorT nonepeyHnt NpodHab NPOCIORKH Ha Y4yacTKH JJHHOH Al
(prc. 18). 3ateM jAJasl XaxKAOro M3 HUX PACCUUTHIBAIOT HHTEHCHBHOCTR NMPOCAUNBAHHSA
BOALI uepe3 IMPOCJOHKY B HHXKeJgexawu#d rpyHTt mo dopmygam (99)—(101). Hx-
TEHCUBHOCThL IIPOCAYUBAHHUSA BOJL uepe3 INPOCJOUKY B TPYHT HA M-M YUYACTKE Gup(n),
A/ (cyT-m2) onpenendioT no dopmyJae

. Hyy Aer v o K¢' (rp) 99
qnp(n} — (10— I — ) HoM qH.B(ﬂ) Kd] ) ’ ( )

08



Puc, 18, Cxema K onpeiejleHUI0 HHTEHCHB-
HOCTH DpocadMBaHKA BOJAH "Wepe3 ApeHUpylo-

VIO NPOCAOHKY o - 4 .
@ — HonepeyYyHbli# npoduab NOPOCAOHKH, 0O — —— - Al j{
COCTaBJAAIINEe BOAHAOro OaJtgaHca - - +" YA ¥

= ' l Yenin |qﬁf',.££;=j,}
:'I:: ¥ ' 6 Uuﬂuﬁﬂw i

rae [o — ruApaBiavYecKuil rpajueHT, npH KOTOPOM OTCYTCTBYET NPOCadMBaHue BOJH
gepes MNpocCJaOUKYy, Oe3pasMepHas BeawuauHa; Jaa OuguMma [o=0,4H; [pag DOPHUTA
[c=0,6;, { — nonepeyHH YKJOH NPOCJONKH, AOJM eAUHUUBI, [y, — JJAUHA BEIOYCKA
HeTKAHOI'0 CHHTETHYECKOro MaTepHaja Ha OTKOC WJAM B ApeHax, M; [, — paccTofHHe
OT KPOMKH [IPOCJOHKH J0 HagaJga n-ro yuactka (Touka <«A»), M; azm — K03PPDUIH-
@HT, XapaKTepU3VIOLIUK IOPOBVIO CHCTEMY HETKAHOr0 CHHTETHUECKOro MaTepHaJa,
af(cyr-M2); mpaa Oupuma ag«=60 af/(cyr-m?); ansa gopmura am.=100 xa/(cyr-m?2);
Ju.s(ny— HHTEHCUBHOCTD IOCTYIJICHHS BOJAHLI B NPOCHOHKY Ha n-M yuacTke, J/(cyT-M?);
Korp) — K02 dunuenT c¢uapTpanun rpyHTa noj npocaofikod, M/cyT; Keu.m) — KO-
eppuUNedT (PUALTPANUY HETKAHOTO CHHTETHUECKOro MaTepHaJja B IONepeuHoM (B
JIOCKOCTH XOJCT2) HaNpaBJCHHM ¢ YUeTOM 3aujeHus, M/cyT; AAsl OuguMa Kgp(a.u)=

=60—30 M/cyr, nas popuuTa Kg(a.m=50—20 M/cyT COOTBETCTBEHHO IIPH Harpyske
10 u 200 xIla.

Gopmyaa (99) npuMeHUMaA NPH Gupeny O0Nee 0,2 M/CYT H Gup(n) HE 6OJICE HMHTEHCHB-
HOCTH BIHTHIBAHHA B IPYHT B CJy4ae, KOrfka OH IOKPHT CIJIOWIHKIM CJIOEM BOJbI
B TEUCHHUE BCEro paccMaTpuBaeMoro mepuonxa (cM. pasi. 4).

BeqMYHHY Gn.s(ny ONPEASHASIOT C YYETOM BOJBI, NOCTYNAaWILEH B IPOCJOHKY He-

MOCPEACTBEHHO H3 TPYHTA HJM AODPOXHOM OJEeXKAH H CTEKaIoUeHd Mo IopaM XOJICTa
C BEPXOBOU CTODOHH:

Jer(n—1)
Qu.s(ny = 95.u(n) + f ) (100)
n
re (p.nn — UHTEHCHBHOCTb BIMTHIBAHHS B INPOCJOHKY BOJABI, NOCTymamlueil u3

NOPOXKHON  OReXAbl Ha A-M  y4yacTke, J/(cyT-M23):  fcr(n—1) — UHTEHCUBHOCTD

CTOKa BOAH II0 MopaM XoJCcTa ¢ ydacTka n — 1, Jafcyr; fn— mjolagbk #-ro yuacrka,
M2 (fo=Al.-1, M2).

IIpu atom

HH-M + i_zﬂ__
HH.M + ZR ,

qt:'r(n—l] — (qH.B(ﬂ—-]) o ‘?np (n-_l)) f(n—l) \‘<~., EH.MK(D(H_M) (101)

rle Oy — TOJIIUHA HETKAHOIO CHHTETHYECKOro MaTepualJa, MM.

BeMuausy @s.nny, a/(cyr-M23), caeayer NpHHMMaTh PaBHOH KOJHYECTBY aTMOC-
(bepHLIX 0CaIKOB, J/M2, KOTOphLI€ INPOCAUHBAIOTCA Yepe3 MOPOXKHYIO ONeXAy H VK-
penaenne oO00YMH B TEUEHHUE CYTOK.

Ilpu onpepeneHny 3HAUCHUS @n.n(ny B NPEAenax MpoeskKedl HaCTH HYXKHO TPHHH-
MaTh B pacuer HanGoapmyr u3 BeanuuH: 10° ¢/ammenp.)/1,3-30; 10° ¢” armeap.wy/30;
103777 srqup.wy /30. To ke, B mpenenax o6ounn: 103 ¢’ammo6y/1,3-30; 102 g azm(o06)/30;
103 ¢”7 arm(06)/30.

Bxoasiuinie B 3TH BHIPAXEHHS BeJUUMHH CJAEAVET ONPEIeNATb COIJIacCHO pas3d. 2
Hactoswmero Ilocobus.

TpebyeMmylo TOJIINHY APEHUPYIOUIEH NPOCJAOHKH HYXHO OnpeaenfiTh U3 YCJIOBHA
YIOBJETBOPEHUA HEpaBeHCTBa MexXJy BeauuumHamu mno dopmyne (101) pas Beex

yuyacTKOB npocjaoiku. Ilpu npoekTupoBaHMM NPOCAOHKH HYXKHO YUYUTHIBATH ee yo-
JIOTHEHHE B KOHCTPYKIIHH.
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ToMMHHY HETKaHOTO CHHTRTHUECKOrO MaTepHaja B KOHCTPYKLUNH CAeAyeT yeTa-
HaBJHBaTh Nno Taln. 17 B 3aBHCHMOCTH OT Harpy3kd OpH VILIOTHEHIH BHUIEIe)xannx
CJOEB rpyHTa I JOPOXHOH OAexJnl. BeauunmHa 3TOH HArpyskH 3aBIlCIT OT lapaMerT-
pPOB KaTka (JaBJjeHHe B WIIHAX, AllaMeTp c¢Jega o JApyrue noxasaTean) M TOJUIHHEL
VILIOTHAEMOrO ¢J0S1 Hal HpPOCJOoHKOI.

Taoannmmna 17

Tormwna maTtepmasa, MM, | Tonpinua MaTtepHasia, MM,
IIpH Macce, Kr/m? ' npy mMacce, Xrim?
Harpvs- — Il Harpysa- _ —_— ——
Ka, Klla Ka, KIla
0.3 0.4 0,6 l | 0,3 0,4 0.8
10 2 4 3,1 |4,9/4,5 80 1.5 2 3,5/2,5
20 2’1 9'7 |4)6/3.5( 120 1°3 1.8 |[31/2.3
40 1,8 2,4 | 4,13 | 200 1.1 1,5 |2,7/2

[Ipumeuanne. Jo yepTH — TOMIHHa OGUAHMA, NOcJe 4epTH — Ropunta @-2,

TpeOGyeMylo TOJIMIHUHY APeHHpYVIOWEH NPOCAOHKH NOA AOPOXKHON OJeKAOH npH
OTCYTCTBUU MOpPO303alliTHOro (ApeHUpPYIOUWEero) <¢Josi YCTAaHABJHBAIOT TaKuM xe
o6pa3oM, HO JOIOJHHTENbHO VUHUTHIBAIOT OOBEM BOJBI, KOTOPBIH MOXKET MOCTYNHTh
B IpOCHONKY H3 JeXaluux oA Hed IPYHTOB NPH HX OCajJKe Mnocje OTTauBAHUA U
noj JAeiicTBHEM AMHAMHUECKOH HArpys3kd OT aBToMoOuaell. Benmuyuny obreMa BOAWI,
NOCTYMAIOWIE B npeAenax Mnpoe3xed WacTH, HYXHO onperensaTh no GopMyrse

/74 I /4
qE.H (12) = 107 (q aT™M (np.y) + q 0T (nIp.u) +q DT}H(p)) /30' (10‘?’)
To xe, B npenesax o604YMH
— 103 (g” L g7 ) /30 (103)
J5.n (n) qd arw (06) q orx (00) .

Bxopauite B 3TH QOPMYAB BEJAWUMHEI HYXKHO ONPEAEJSATh COTJIAaCHO pasZk. 2 Ha-
crosiinero Ilocodus.

TpebyeMyo TOJULIHY APeHHPYIOUIEH NPOCAOHKM NMOHHM3Yy MOPO303allNTHOro (Ipe-
HHPYIOLIEro) cl10s HYXHO YCTAHABJHBATL B CJAEAVIOLIEM IMODPSAJIKE.

BHauaje onpeiensiioT 3MIOPY BJAXKHOCTH NecKa nepef INpoMep3aHHeM MOpO030-
3alllUTHOrO {(JPEHHPYIOWIEr0) CJA0SI IPH HaNHYHHM JPeHHDPYIOLWEA NpOCJOHKH. Pacuer
NPOBOISIT, COIJIacHO pa3jg. 7 Hacrosuero Ilocodnus, npunuMass BeJUUYUHY G orr=0.
[Ipu noayuyeHHuH 2MIOpH BJAAKHOCTH f1ecKa THIA «B» H «r» (cM. puc. 14) caepyer
OIIpEeJUTh TOJIIHUHY JAPEHUDYIOINEH NPOCJAOMKH, AOCTATOYHVIO AJs OTBOJAA CBOOOA-
HOH rpaBHTAIMOHHOM BOABLI H3 MOPO303aIUHTHOro (APEHHPYIOWIEr0) CJOSA Nepel ero
npoMep3anueM, Pacuer HyXHO nposoaute no ¢opmyaam (99)—(101), npunumas:

To.nimy = 10° (Wip — Wis) P - Ay 0 /(1,3 - 30p5), (104)

rae Ah/yan.sy — TOJIIKHEA ¢JOA Necka ¢ BJAAXKHOCTbIO, PABHOM NOJHOH BJAroeMKOCTH
nepej npoMep3aHHeM MOPO303amuTHOro (xpenupyiomero) caosl, M; Wys, Wka, Pex —
XapakTepHCTHKA Ilecka.

3ateM ONpelelIfNIOT BJAAXKHOCTh MECKa B HEPHOJ OTTaMBAaHHA MOPO303aLIHTHOrO
(Apenupyromiero) chaosl. Ilpy moayueHuu SMIOPH BAAMKHOCTH IIeCKa THAA <B» H «I'»
(cM. puc. 14) BHOBb onpexeasiior no dopmynam (99)—(101) ToamHHY NpOCaNHKH,
AOCTAaTO4YHYIO JJf OTBOJAA CBOOOJHOM TIpPaBHTANNOHHOH BOAHW M3 MOPO303aLUUTHOTO
(IpeHupywoniero) ciaos. B atoM cayuae

qB_n(n) = 103 (WHB T WIEB) chﬁhmm (11.8) / (EOPB) ’ (105)

rae AR’/ ya(us) — TOJMIMHZ CJOS NECKa C BJaXKHOCTbIO, PAaBHOH NOJHOH BraroeMio-
CTM B IIEpUOJ OTTAaHBAHHA MOPO303aIUMUTHOre (APEHHPYIOLLEro) cJos, M.
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N3 nByX nOJy4YeHHHX 3HAYEHHH TOJILIMH APEHHPYIOIIEH NPOCAOHKM M3 HETKAHMX
CHHTETHUYECKHX MAaTepHaJoOB HYXHO NPHHHUMAaTh HanGoJbLIIYIO.

8.50. llpp nNpoeKTHpPOBaHHH 3eMJRHOIC NOJOTHA CJEeAYET HPOBEPATh BO3MOMK-
HOCTb IIpHMEHEHHS HeTKaHOT0 CHHTeTUYECKOro MaTepHaJsa THNa OHAMM B KadecTBd
KaH/IAPONpephlBAIOLIECH POCJIOHKH.

[TpocJiodKH M3 HETKaHBIX CHHTETHYECKMX MaTepHaJOB MOryT OBITh 3anojgHeH::
BOJOH B pesyJbTaTe NOCTYNJEHHA aTMOC(EpPHHIX OC3aAKOB HJH OTXKaTHA BOALI NPH
ocafnke rpynaTa. [lpocnodka paboTaer B KauecTBe KanHaAApoupepuBaTelsl TOTAAy
KOrAa IIPOMCXOAUT ee OcylIeHHe B pe3y/bTaTe pa3pblBa BOLHOrO II0TOKa Ha I'DaHH-
e MeXAYy MaTepHajoM M HHXKeJexXalHM IpyHTOM. Tako# pasphiB HaOJI0RaeTCA E
cJayyae, KOrla pPacxoj KanmHJIspPHO-NOABEIIEHHOM BOAbI M3 NPOCJACHKH OyAeT Oonblle
pacxofa cOOCTBEHHO KanWJIAPHON BOAW uepe3 mpocjodKy. B sTOoM cayuae HMeer

MECTO COOTHOWIICHHE

[ v
Kl,w - q K(n) /BB o ASI KIVW - q k() ~ G —ASIV
Pef Psd
AS’ T e T ASIY ) 4
9% (n)
K (1 .
;}'H - Klw (n) 0.2 — (Mot =+ Om - ASI)
X > + ...
4 P + B + AS' + U
IV
Kwﬂ, (n) = _ (Ano = Ouom + ASW) ©
- Pod IV v — (106}
R + Oum 4+ AS " - U 4

rAC gu.m — yACJbHAA JBHXyNlast CHJa MEHHCKa BOJABI B NpeABapUTEJbHO CMOYCHHOM
CHHTeTH9ecKoM MartepuaJje, [Ia; AS!, AS'Y — pHicoTa BOAR HaJ NPOCHAOHKOH COOT-
BercTBeHHOo B I m 1V rpynnax kamunnspos rpyHTa, M; fx.m — PaccTOSHHE OT [OPH-
30HTa rpyHTOoBHX BoA (I'TB) mo npocnoiiku, M.

[Ipn ogHOM M TOM e TPyHTe HaJ NPOCJOHKOR M NMOJ Hel

[ I
4h oy + 0 K W
H.M

EIKIW + ...+ &IVKWW Ktp(H.M)

rie 5 -— NOPICTOCTE HETKAHOrO CHHTETHUECKOro MaTepHaJda, AO0JM eAWHHIb, AJAS
MaTtepuasa Tuna OuguMm n=0,8—0,9; MeHblllee 3HaUYEHHEe COOTBETCTBYET HarpyskKe

200 kIla.

AHaJOTUYHHH BHJ UMEIOT 3aBHCHMOCTH, IO KOTOPHIM ONPEeAeNAloTCA 3HaueHus H
JJ51 OCTaJbHBIX TPYIIN KanWuJIfpOB I'DYHTA.

Kosddunuentnr &' u E'Y xapakTepHU3yiOT cTeneHb 3aIlOJHEHHS KalWJJspOB I'DYH-
Ta BoJoH. [Ipn MOAHATHH Kanu/JspHOH BOJAB OT rOPU30HTA T'PYHTOBHIX BOJ M0 IIpO-
C.I0MKHM 3TOT KO3()(UUMEHT paBeH eAHHUIE, B OCTAJBHHX CJAVYafaAxX — HYJIO.

Beanuuny ¢us YCTAHABJIUBAXOT 10 MaKCHMMaJbHO# BLICOTE INOAHATHS BOJAHI B He-
TKAHOM CHHTETHYECKOM MarepHatde FAxumy, M; NPH adpderte cudoHa Gu.u=0s€lx(mm);
A8 6upuMa gam=12,7 rlla.

[Ipocnofiky M3 HETKaHKIX CHHTETIYeCKHX MaTepHaJoB THIA OMAMM, KaK NpapBH-
JIO, BBINOJHAIOT (QYHKIHIO KaNUJAASpPONpephIBaTeNsl B TJIMHUCTHIX IpyHTax; B Iecya-
HBIX, O0CODOEHHO KPYIHO- H cpeAHe3epHUCThIX, OHH B 3TOM KadecTBe He paboTalor.

8.6. B xoncrpyrumax (cm. puc. 17,a) HeTKamHmnlii CHHTETHYECKHH MaTepHasl YK~
JaJbLIBAIOT Ha CIVIAHHUPOBAHHOE U VIJIOTHEHHOE B COOTBETCTBUH € JACHCTBYIOHIAME
HOpMaTHBaMH 3eMJsHOe noJioTHO. [lonmepeudHmni YKJIOH APEHHUPYIOHIER IPOCJORKH H3
HETKaHBIX CHHTETHYECKHX MaTepHaJiOB NpHHMMAIOT He MeHee 209%,.

B xoHcrpykuuum (cM. puc. 17,6) monepeuHH YKJAOH KaMHJAJASpoOIpepHBalomes
NPOCJCHKH TaKiKe J0JkKeR ObnTb He MeHee 20Y%,. Homyckaercs YKJAaABBaTh HeTKA-
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HHH CHHTETHYECKHH MaTepHaJ Ha I'DYHTOBOE OCHOBaHHE C MECTHHMH IOHHXEHHSAMH
rayonHoit He Oosee 8—10 cM. B sTOM ciyyae nomepedHblt VKJOH CJAEILVeT YBeJH-
quth A0 60—80%), a AJuMHY BHINYCKAa HOJOTHMIL MaTepHaja Ha OTKOC HAHM B Jpe-
Hax — 10 0,8—1 M.

IIpu ycrpoiicTBe KanuisipOnmpephiBalOIned H APEHHPYIOIEH NPOCJOSK NOJOTHH-
[ia CKpemIsoT ckobaMu npH 1IMpuHe Haxjectra 0,1 M.

[TeperBusKenue TPAHCHOPTHREIX CPEACTE MM CTPOHTEJBHBEIX MEXaHH3MOB HEIo-
CPEACTBEHHO MO HETKAHOMY CHHTETHUECKOMY MAaTepHaJly He pa3pellaercs.

Buomegexamue cJaOH caeAyeT YCTpauBaTh NyTeM HAJABHXKH MaTepHAJOB HJH
IPYHTOB.

8.7. MunumaJjpHass TOJILHHA CJOS TPYHTZ HJAA MaTepuana JOPOXKHOH OJeXIH,
1Py KOTODOY JONYCKAETCH NPOe3], CTPOUTEJbHEIX MAalHH, COCTABJAET B VILJOTHEH-
HOM cocTOAHMH He MeHee 0,2—0,3 M COOTBeTCTBEHHO NPH KO3(duIHeHTe ynIOTHEHHA
rpyHta nopg npocsodkod He MeHee 0,98 u menee (0,95 or MaxcuMaJbHOR HJIOTHOCTH,
10JIY4€HHOH O METOAY CTAaHAAPTHOrO YIJOTHEHHS.

8.8. 'mapounsogupyoiige Marepuann (H30J, IOJHATHACHOBAS ILIEHKA TOJULHHOM
0,2 MM It KoJleTaHI!) 0Oe3 NOBPEXJACHUH BBIAEDKHBAIOT HATDY3KH, BO3HHKAIOHIHE INPH
YKJAaZAke H VIVIOTHEHUH BBHILIEJEXKAlIUX CJOEB IPyHTa U JODPOXKHOU OHeXALl IpH
YCJAOBHH, 4YTO NJOTHOCTh HMXKeJeXXallluX cJoeB rpyHTa cocTtaBiafger He MeHee (0,95
OT HauboJblIed NJOTHOCTH, YCTAHOBJIGHHOH MO METOAY CTAaHAAPTHOI'O VIJIOTHEHUS.
Ecau rpyHTH YNJOTHUTL HEMb3s, TO HX cJeAyeT 3aMeHHTb. TOJIIMHa cJos T'PyHTa
HaJ NpOCJONKOH MoJizKHa OniTh He MeHee (0,25 M B YIJVIOTHEHHOM cOCTOSIHMH. MOXHO
YMEHbUIHTh 3Ty TOJMHY 10 0,2 M Ip¥ NJOTHOCTH IPYHTA MNMOJA NPOCJOHAKOH He Me-
Hee (0,98 oT HaubGoabmIel IJOTHOCTH.

Crepyer npeaycMaTpuBaTh YCTPOHCTBO MOACTHJIAIOILErO W 3alUTHOrO CJIOEB,
MeXJAY KOTOPLIMHM HY2KHO pacioJarath T'HAPOHU3OJHPYIOLIMH MaTepHald. IDTH CJOH
YCTPAaUBAIOT H3 TPYHTOB ONpeAeJeHHOro 3epHoBoro cocrasa. lIpm ucnmoab30oBaHHH
H30Ja I'PYHT He JOJXKeH cojepKaTb 3epeH KpynHee 40 MM. Ecau B rpyHre HMeloTcs
yacTHUE pasMepoM 5—40 MM, TO KpuBas 3e€pDHOBOI0O COCTaBa He AOJIKHA BHIXOIHTH
3a npefean! JONYCTHMOIO 3ePHOBOTC COCTaBa, npenacraBienHoro B Taba. 18, llpu
HUCNOJB30BaHUY TOJHUITUICHOBON I[JIGHKN TOJIUUHOR (0,2 MM PPYHT He JOJ2KeH co-

gepxaTh uacTun KpynHee 20 MM, a KpHBasi 3epHOBOro cOCTaBa He JOJIKHA BHIXO-
JIATb 32 npenennl 06JacTH, YKa3aHHOM B TOH ke TabJa. 18.

Tadtnanupma 18

JonycTumoe conuep¥Kanue JonyctuMoe cojpepxanue
3epeH KpylHee LAaHHOro pas- 3epeH KpyllHee RMaHHOr'o pas-
Mepa, %, B moacTHIAOUIEM Mepa, %, B NOACTHJIAIOWEM
PasmMep 3e- M 33aLHIUTHOM CJIOAX Pasmep 3e- H 3aUUTHOM CJOSX
peH. MM _Il pem mm | ___ L
l IJA HOJHSTH- | ons MONAUSTU-
JEeHOBOH TIJIEH- JeroBOU mnJieH-
AJSL M30J12 | gy TOMMUHOM ANA H3ION& | gy ToaUIMEOH
0,2 MM 0.2 MM
r— - —— LI
40 0 0 10 79 25
30 35 0 5 90 45
20 60 0 |

ToJailHHA NOACTHJAIONIEr0 ¥ 3alllMTHOrO CJOEeB J0JMXHa OnTh He MeHee (0,1 M
B nuoTHOM TeJyie. Ilpm Mcmo/Jb30BaHMHM MaTepHaJa THIA KOJETaHI MMOACTHIAMIIT
1 3alUTHLIM CJOM HEe yCTPaHuBalOTCsl.

IloBepXHOCTE NOJACTHAALIEIO CJAOA CaelyeT HOAAEPXKUBATE B COCTOSHHH, HC-
KJIOYaioleM BO3MOXKHOCTh 00pa3oBaHUS CKOIJIEHMH M 3acToeB BoAbl. B rpyHTe
HOACTMNAIOIIEroc CJOA HeJbh3s OCTABAATb CKOIJIEHHS JbJla M cHera, nNpH OTTaHBaHUHU
KOTOPBIX MOryT NPOHCXOAHTL HEepaBHOMepHble mnpocaiku. Ilo DOAroToBJEHHOMY
MOACTHJIAIONIEMY CJIOIO IIPOE3Ji MeXaHH3MOB M aBTOTpaHcmopra He jgomyckaercs. lle-

Pel YKJAaAKOH T'HAPOH3OJIMPYIOILEro cJOs cAeAYVeT YAAJUTb INOCTOPOHHME MNPeJMETH!
¥ KPYIHBIE BKJIOUECHHA.
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I'uaponsoanpyollye cJAOH cJAelyeT ycTpauBaTh IPH MNOJOXKHUTEJbHEIX TeMIiepa-
Typax. YKJaibBaTh NOJOTHHINA IOJHUSTUJEHOBOH IJIEHKH H H30J1a IIPH CKOPOCTH
BeTPa COOTBETCTBEHHO OoJjiee 10 u GoJiee 15 M/c He peKOMeHAYeTCH.

[ naponsonupyoIuil MaTepual VKJAAABBAIOT Ha MNOAIOTOBJIEHHOE OCHOBaHHE,
HayuHasl ¢ HU30BOH (10 HampaBJIEHHIO CTOKA BOJBI) CTOPOHHL.

[TonoTHula HeoOXOAUMO YKJAAHBaTh BHaxsecTKy (5—8 cM) K cBapuBaTh ra-
30BOH TOpEJNKOH HJH CKJeuBaTth IpeJBapHTeJbHO HarpethiM Outrymom DBHJI-90/130
(TOCT 22245—76) cCOOTBETCTBEHHO INpPH NPHMeHEHHH MaTepuaJa THIA KOJIeTAHII
¥ u3oJsa. B nocsaefHeM ciayuyae CTHIKM clelVyeT YIJIOTHSATD.

CBapHBaTh MNOJOTHULLA MMOAUITHWICHOBOH IJIGHKH MOXKHO C TOMOMILIO TOpAYers
BO3/yXa, HH(pakpacHoro H3JyueHUs, YyJAbTPa3ByKa HJH amnapaTaMH KOHTAKTHOTO
Harpesa. PeXHMbl CBapKu MOAOUDIOT ONLITHHLIM NyTeM B 3aBHCHUMOCTH OT TOJIIUHEL
NOJIM3TUJIECHOBOro MatepuaJa. [IpouHocTb c¢BapHOro mBa JAOJXKHA COCTABJAATL HE
MeHee 609 mNpOUHOCTH OCHOBHOro MatepuaJsa. Kpas cBapuBaeMbIX IJIEHOK coelH-

HAIOT MeXAy coboil BHaxJecTKy uau T-o6pasupiM msoM, llIupuny Haxaecra caeayer
NPUHUMATL He MeHee 5 cM.

[TonoTHUII2a MOXHO COeAHHATb JeHTOH ¢ Jaunkum caoeM (CTY 1422-64). Iln-
pHHA HaxJjecTa B 3ToM caydae 0,15—0,3 M.

3a UCKJ/IOYCHHEM KOHCTPYKIHH ¢ TPyHTOM B o00ofiMe WJAH NOATOIISEMBEIX I10-
BEPXHOCTHHIMH HJK TPYHTOBLIMH BOJAMM BMECTO CBapKu HMJM CKJEHBAHHA I[IOJOTHHIL
MOJUSTHJACHOBON ILIEHKH JAONYCKaeTCsl yCcTpausaTb CTHIKM BHAXJECTKY M CKPyYHBa-
HUeM MpH YCJAOBHY, UTO OHM HAXOJAATCSA IIOJ HArpysKod OT Beca BHIEJEXAaluX ¢J0-
€B IpyHTa M JOpOoXHOU ofexian He MeHee 9,8 klla. IllupuHa HaxJsecTa J0JKHA OLITH
He MeHee 0,0 M. IlneHky cuaeayeT ykaaawBaTh cBOOOAHO, 0e3 HATAMKKH, B BETPEHYIO
IOroAy Kpas MOJOTHHIN HYIXKHO 34KPenasaTh. XOXHTH N[O NOJHUATHJICHOBOH IIJIEHKE H
H30Jly MOXHO TOJLKO B MATKOH 00VBH.

[ToauaTuNCHOBAA [JIGHKA HE JOJAXKHA HAXOXHThCA NOX BO3JAeHCTBHEM NpPAMOH
COJIHEUHOH paauanuu OoJgee 2—3 4, NMO3TOMY OTCHINKY W HAJABHXKKY TPYHTA CJAeAYeT
BecTH y3KHM ¢ponrtoM. HM3oa ciaenyer saceinarb B JeHb €0 YKJAAJAKH, CPOK 3aChIIKM
CHHTETHYECKOrOo MaTepHaJsa THIA KOJeTaHII He perjaMeHTUPyeTcs, HO 3acelnka oOcCy-
LIECTBJAAETCA TOJBKO IIPH HOJIOXKHTENLHBIX TEMIepaTypax.

[pyHT yIUIOTHSIOT B COOTBETCTBHH C JeHCTBYIOIMMH HOpMaTHBaMH.

[Ipn coopyxennu 3eMJAAHOro IOJOTHa ¢ IPyHTOM B ofoHMe H3 H30J1a HJM II0JH-=
STUJIEHOBOXA IIJICHKHU CYLIECTBYET BEPOATHOCTh MNOBPEXKJIeHHA 3THX MaTepuaJos BO
BPEMsl CTPOMTEJNbCTBA, 49TO HEJAONMYCTUMO JAJs yKaszaHHo® KoHcTpykimuu, [losatomy,
ycTpauBassi TpYHT B o0oiiMe, HeOOXOZUMO MNPOBOAUTL reouU3NyecKHN KOHTPOJL rep-
METHYHOCTH VYJOXKEHHOTO MaTepuasja MeToA0M KOMOWHHMPOBAHHOTO 3JEKTPONPOQIHAN-
POBAaHUA TPEXIJEKTPOAHON ycTaHOBKOH. IlosimaTuncHoBas IVIEHKH H H30J SBJAIOTCH
BEICOKOOMHBIMHA MaTepHaJaMH, TMOBPEXKICHHBIE Xe yJacTKH, CKPBIThIE MOJ 3aliMTHBIM
TPYHTOBHIM CJIOEM, BO BpPEMS 2JEKTPONPOPUAHPOBAHUA NPOSABAAIOTCS B BHIE HH3KO-
OMHBIX 30H. PasphIBEl MOJUSTHIACHOBOH INIGHKM H M30Ja (HKCHPYIOTCA Ha rpaduke
3NEKTPONPOMUNUPOBAHKHS B BHAS NCPEKpeIiMBAIOMIKMXCA JOMAHHX JHHHA B 30HEe HU3-
KUX 3HAUeHU# YHAeJbHHIX colpoTuBjgeHuH. CHJAy TOKa M Pa3HOCTh NOTEHIIMAJIOB H3-«
MEpPSIOT ¢ IOMOWIBIO 3JEKTPOHHO-CTpesoynoro xkommnencaropa DCK-1. B xauecrse
INTAIONIHX 3JEKTPOJOB HYXXHO HCIIOJb30BaTh XeJje3Hble CTEPIKHH, B KauyeCTBe MNpH-
eMHBIX — MeAHbe. ONTHMaJbHBIM pPacCTOSHAEM MeEXJy TOUKaMu HaOJI0JeHHH sIBJA-
€TCA Liar YCTaHOBKH, PAaBHBIA 5 M, paccTOsiHHe MeXAy MPOQHASIMH — O M.

9. KOHCTPYKIIUY 3EMJISHOIO NNOJIOTHA C NOBBILIEHHOM
NAOTHOCTBIO F'PYHTOB

0.1. B xauectBe OAHOro #“3 BAPUAHTOB PEryJaupoBaniss BOAHO-TENJOBOro PEIKH-
Ma CJEeAYeT NPOCKTHPOBATb KOHCTPYKIHH 3€MJSHOTO IMOJOTHA, B KOTOPHIX IJIOTHOCTE
rpyHTa B paboueM cJjioe mpeBHLIaeT HauOoJblIylo NJOTHOCTE MO METOAY CTaHAapT-
HOIO VIJOTHEHHsI. BeauunHy mMJIOTHOCTH rpyHTa Ha3HawyaloT C YYeTOM TeXHHYeCKIX
oKal3aTeJsJen YIIOTHAIOUIUX CPelCTB.

B cayuae coxpaHeHHs cTaOHJBHON IJIOTHOCTH NI BJAXKHOCTH IPYHTa B NPOLECCE
3KCIVIVATAllMH JOPOTH HYXKHO VUMTHIBATH IIPH TEXHUKO-3KOHOMHUECKOM OOOCHOBAHHUM
KOHCTPYKUHH 3(0(hEKT OT CHIMXEHHSI BHICOTH HACHIIN M HCIOJb30BaHHUS CJ0A IrpyHT4
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Puc, 19, Nonepedssle npothuay AAchmed ¢ NOBLMIMEHHO# NIOTHOCTHIO T©PYHATOB BOIW3H
HPPUTranMOHHMX COOPYIKEHHUH

&, 0 — pacnind, pasMelaeMbie BOJbL ODOCHTENLHBIX XaHAJOB; 8, 2 — HaChiH, pa3MmeniaeMhle

BAOJDb JpeHaKHO-KOJJIEKTOPHOH CETH, MOHMXKalolled ypOBEHbh TIPYHTOBHIX BOJ; [ — JIOTOK;

2—YI'D; 3 — pacueTHOe BO3BRIINEHUE HH3A AOPOKHOH oMexKAk! HaAJ ¥IUB; 4 — Toamuua cHA-

THA NJAOOOPOJAHOro NOYBEHHOI'O CJ0d; 5 — pacueTHbld YPOBEHBL BOAL! B KaHajae; 6§ — (uUabTpa-

DMHOHHLIA MakKcHMyM ¥YI'B; 7 — sakpeitas TpyOGuaTas nApeHa (KOJAGKTOD); S—YFB MOHUXKESH-

HOK JpeHol (KDJIJIEKTDPOM) 9 — oTKpbiTan jgpeHa (KOJAJEKTOp); [—-IV-—KDHCTp}'hU;HH ¢ [I10-
BRIMEHHOH NOJOTHOCTRID TPYHTOB, V — TpaJlMUUOHHES KOHCTPYKUHSA

£ TOBHIUEHHOH IIJIOTHOCTBIO B KAYeCTBE HHIKHEro KOHCTPYKTHUBHOIO cJ0S1 AOPOKHOH
OHeXXAhl, a TaKXe YUHTRBaTh MAONOJHHUTEJbHLIE 3aTpaThl HA VIVIOTHEHHE TpPYHTA
CBepX HOPMATHBHEIX BEJHUYUH.

[IpounocTHHEe ¥ AeOpMaAUUOHHEIE XAaPAaKTEPUCTHKH T'PYHTA C HOBBIUEHHOR NJOT-
HOCTBIO CJIEAYyeT YCcTaHABJAWBATL IKCNEPHMEHTAJLHHIM nyTeM. [IpH OpPHEHTHPOBOYHEIX

pPacgeTaXx MOXHO NPHHUMAThL UX 3HAUEHHS, COOTBETCTBYIOLIHE BeJUUHMHE BJAXHOCTH,
paBHOK ontuMmaacHod, no HMucrpyknuu BCH 46-83.

9.2. Ileppoii 3ajauefl, KOTOPVIO HYXKHO pPEUIUTL NPH DPa3paloTKe KOHCTPYKUUHY,
ABJAAETCA YCTAaHOBJEHHE BO3MOXHOCTH COXPaHEHHS CTaO0UJABHOHX IJOTHOCTH H BJaXX-
HOCTH TrpYHTa B Ipoluecce skcnayatauuy goporu. IIporHos oxupaeMbx 3HaueHHH
MJIOTHOCTH M BJIAXHOCTH TIpyHTa pabouero cnaosi Bo II u lIl mopoxuno-xnumMatuue-
CKHX 30Hax cJeAyeT IPOBOAUThL COIJIACHO H3J0XeHHOMY B HactosiueM IlocoGumn.
IlokazaTesd nyueHHs] W OCafXH TPYHTA ¢ MNOBHIINEHHON IJIOTHOCTBIO YCTAaHaBJIHBAIOT
SKCNEePUMEHTAJBHBIM HNyTeM corJiacHo npua. 4. [Ipu opHenTUPOBOUHHIX pacuerax
MOXHO MHCHOJIB30BATh MAaHHble, IpuBeAeHHbe B pas3f. 6 Hacroswero Ilocobus pas
FPYHTa ¢ HauOOJbLIEH IJOTHOCTBIO IO METOAY CTARHAAPTHOTO VIJIOTHEHHS.

[Ipy BO3MOXKHOCTH pa3yNJOTHEHHSI TpyHTA CJECAYET PacCMOTPETb BAapPHAHTHI
KOHCTPYKIHH 3EMJSHOrO INOJIOTHA C APEHUPYIOIMUMH M THAPOM30JHPYIOIUMMH IIPO-

CHOHKaMHU, C TEIJIOH3OJUDPYIOIHUM CJOEM M C APYrHMH MEpOIPHUSTHAMH IO peryJid-
POBaHHIO BOAHO-TEIVIOBOTO pexXHMa, H3JOXKEeHHBIMH B HacroameM I[locobnu, KoTophie

HO3BOJIAIOT OO0echHedyuTh cTaOHJLHYIO MJAOTHOCTh M BJAXHOCTL TPYHTA B IIPOLECCE
SKCILTyaTanHu JOpory.
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[Ipu npoekTHpOBAHUK 3eMJsAHOro nmoJjotHa B IV u V 30Hax creayer npeaycMmar-
PHBaTh 3allHTy CBA3HOrO HabyXxalollero rpyHta oOT AOYBJAMKHEHHA B Ipollecce 3KC-
nJayaTaluH.

9.3. Ilpu npoexTHpOBaHUH 3E€MJSHOr'O MOJOTHA B 3aCYLIJHBHIX pafoHaxX OXKHOH
gqacTl V JAOPOXKHO-KJUMATHUECKOH 30HH HeoOXOAMMO VUHTHIBATBH, YTO B 3TOM pErHo-
HE IJIOTHOCTb TIPYHTOB MNPAKTHYECKH He YyMeHbIIaeTcA B I[pollecce 3IKCIAyaTaAnUK
AOPOTH.

B 3THX paMOHAX MOXKHO IPHUMEHSATb TPYHTH! NOBHIIEHHOH INJAOTHOCTH HPH UPG-
u3BoJcTBE palboT 10 YCTPOUCTBY BepXHEH HacTH 3eMJSHOrO IMOJOTHA B 'XOJOAHLIH
epHoj roja, Koria ecTecTBeHHAas BJAAMXKHOCTb T'PYHTa O6JH3Ka K ONTUMAJbHOH, a G-
TePH BJarH [P HCNapEHUHM HeCcylLIecTBEHHA.

IIpn npoexTHpOBaHUH 3€MJAHOrO NOJIOTHA IMOBHILEHHOR MJOTHOCTH HYXHO MMETh
JaHuple arpoMeTeOopOJIOTHYeCKON CTAHUMH, PACNOJOXKEHHOW B palOoHE IMPOSKTHPYeMOH
AOpOry, O rjyOUHE NpPOMauyUBAHUA I'PYHTOBOA TOJILUM H TeMIepaType BO3jayxa A
COCTaBJIEHHSI IPOEKTa OpPraHH3anHy CTPOUTEJNbCTBA M pacueTa IMOTPEOHOCTH BOXKH!
Ha JOyBJia’XHEHHEe IDYHTa B 33aBHCHMOCTH OT ce30Ha NMPOU3BOACTBa pabor.

Ha yuyacTkax popor BOJIM3H HPPHTANHMOHHLIX COODYXKEHWH c/efyeT YCTpauBaThb
CJ0M Y3 TPVHTOB MOBHIIGHHOM MNJOTHOCTH COIJIACHO KOHCTPYKIHUAM 3€MJSHOro Imo-
JOTHa Ha pHuc. 19.

Korerpykuuw | ¢ DOBHIIGHHOR IJVIOTHOCTBIO Ha BCIO TOJINUHY padodero CJ0f
HYXKHO NPHMEHATb Ha Joporax | Texnuueckoll kKaTeropud, a Tak¥Ke Ha Joporax
I[I—III xarteropuit ¢ nemeHTobeTOHHHIM nOKpeiTHeM, Koucrpykuuio IIl HyXKHO mnpu-
MensTb Ha Aoporax II—III karteropum ¢ achanbTo6eTOHHEIM NOKphTHEM., KOHCTpPYK-
nuu II, IV n V nyxuo npumensts Ha goporax IV—V TexHuyeckoH KaTeropww.

HNPHJIO)KEHHE 1

TUIIbI YBJAJ)KHEHHWS PABOYETO CJIOL
SEMJISIHOT'O HOJIOTHA

HAs NpOeKTHUPOBAHHMA MEPONPHATHH 1O PEryJHPOBAHUID BOAHO-TEIJIOBOIO PEXKH-
Ma He0oOXOAUMO MNpEeABapUTENLHO VCTAHOBUTL THI yBJ2aXHEHHSI pabouero ¢Jjost aeM-
JISTHOTO MOJOTHA MO TAaOJUNE HACTOAIIEr0 NPHJAOXEHUA,

213
oS5
I S E =
Eg ® S OCHOBHBIE HCTOYHHKH YBIAXKHEHHA Ilpu3sraka Zanporo THNA YBJAaxXKHEeHKA
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EEIE
| ATMocdepHble OCanKh [ToBepXHOCTHBIH CTOK Ha MeCTHOCTH
obecrneqyed, B BhleMKe NMPOAOJbHEIN VK-
jgou gopord He MeHee 20%..
['pyHTOBEIE BOAL! WM BEpXOBOAKa 3a-
JeraioT Ha <«O6Ge3omacHon» raybuHe OT
BepxXa IOKPHITHA Npoe3iXeu YacTH
2

AtMmoctepuble ocaiku--noBepx- | [IoBepXHOCTHBIE CTOK HAa MECTHOCTH HeE

HOCTHbIe BOJBI, 3aCTaHBarouliuecH | obfecrneued, B BLIeMKE NPOAOJBHHI VK-

BOJMHM3H JZOPOrHM B OceHHMH H Be- | 7oH jgoporu MmeHee 20%;. OrcyTerByior

CEHHHUI MepHOABl roja CHenrasbHble HHMKEHEpHble MepOnpUd-
THS M0 3allUTe 3eMJAHOrO NOJIOTHZ OT
YBJAXKHEHHSI TOBEPXHOCTHHIMH BOAZ-
MU, llonoxeHue pacdeTHOro rOpPH3OH-
Ta TPYHTOBBIX BOJ WJIH BePXOBOIAKH
TO XK€, YTO U NPH NepBOM THUIE YBJIaXK-
HEHUS
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I1podoasxcernue rab.a.

OcCHOBHEIE MCTOUHHKH YBJIaZKHEHHS IIpu3HaKH JaRHOI'O THHA YBJaXKHEHUSA

Tun yeJIaxne-
HUS pado4ero
cJA0d 3eMIA-
HOI'D0 TMOJDTHA

o

ATMoc(epHble 0CaAKH+TPYHTO- | PacueTHbifi TOPH3OHT TPYHTOBBLIX BOJ

Bhi€ BOABI M/ BEPXOBOJAKA MJM | HJM BEPXOBOJKH 3aJieraeT Bhille «0e30-

aTMOC(epHREIe OcaAKHM-I0BepX- | nacHok» rayOuHn. [louBnl ¢ mpusHaka-

HOCTHBRIE BOABl NPH KPyrJoro- | Mu 3afosiaudBaHusi U OOJIOTHBHIE MTOYBHI.

JNYHOM HX CTOSAHMH Y NoJolBH | OTCYTCTBYIOT CcHENYaJbHBEe HHXKeHep-

HACHITH Hhle MEPOINPpHATHS 110 3alure 3eMJifl-
HOTO MOJIOTHA OT YBJAXHEHUA IOBEpX-
HOCTHLIMH H TPVHTOBHIMH BOAaMH H
BEPXOBOAKOU

[Ton pabGounmM caoeM HYKHO IIOHHMAaTh YacTh [OJOTHE, pacnogaramllylocs B
npeaesax 3eMJSHONO NMOJIOTHZ OT HH3a JOPOXKHOH OJEXAH Ha %/3 rayOuHEI IpoMep-
3aHUsA, HO He Menee 1,0 M OT NMOBEeDXHOCTH IOKPBITHSA NPOE3KeH HacTH.

B xauyectBe pacCueTHBHIX TOPH30HTOB TIPYHTOBLIX BOJ CJAGAVET IPUHUMATb HX
HanBHICIIHE YPOBHH OCEHbI0O M BECHOH B MNepHoa MeEXJAY KanuTaJbHBIMH PEeMOHTAMH
JOPOXKHOH onexAam (cM, pasa. 3 Hacrosuwero [locobusi). llpu nHaanmyuu BepXOBOAKH
32 pacyeTHHI YPOBEHb 3THUX BOJ NPUHUMAIOT TOPHU3OHT OIVICEHUS.

<besonacuywoy raybuHy 3ajeraHds rpyHTOBHIX BOJ H BEpPXOBOJAKH OT Bepxa IO-
KPLITHA IIPOe3KeH YacTH OCEHbIO Nepej NpoMep3aHMeM 3eMJIIHOrO MOJOTHA He.ypoc),
M, H BECHO#i B nepHoA oTtanBaHuA He.yp(s), M, ONPEACASIOT IO BbIPpAXKEHHAM:

Hﬁ.yp(oc) = hog + Pnp + fixc ; (1)

Hs.yp @ = 1,5+ b, (2)

riae Mog — TOJIMHA AOPOXKHOHA OAEXKAB, M; Anp — raAyOHMHA IPOMEpP3aHHS 3eMJISHOIC
MONOTHA OT HHU32 AOPOXHOH OAEXAL, M; fix — BEICOTA KANWAJIADHOTO MOJHATHA BO-
Abl B rpyHTe, M; 1,0 — MuHHMAaJbHas TOJLKHA pabouerc CJOg 3eMJSHOrO I0J0THA, M.

Caenyer uMmerb B BUAY, 4YTO ¢opMyaa (1) HACTOSIIErO NPHJAOXKEHUS TIPHMe-
HUMA UPH Aon-+HAnp==1,0 M. B nmpotuenoM cayuae Heg.ypiocy=1,5+lix.

[Ipn ycrpoiictBe noa pabouuM cjaoeM 3eMJASHOrO NOJOTHA Ha BCIO €ro IIUPHHEY
M1 APOUB0JIMPYIONINX UJU KANWJAJAAPONPEPLIBAIOIIMX NPOCAOeK HYXKHO NPHHUMATh, 4TO
TPYHTOBLIE BOAL! M BEPXOBOJAKA 3aJeraiT Ha «Oe3onacHoN» raybune.

I'nybuny mpoMep3aHusi BHUHCHAAIOT 10 dopMmyae (44) npu npeABapuUTEJbHO Ha-
ME@YCHHOH KOHCTPYKIIHH JODPOXHOH OAEXAR, TpeOyeMOH TJOTHOCTH 3eMJSHOro IOo-
JIOTHA IIPH CTPOUTEJLCTBE HOPOTH U IVIOTHOCTH TPYHTORB ECTECTBEHHOrC OCHOBRAHUA
Huxe pabouero caos (c¢cMm, n. 1.6) ¥ npu BJAXKHOCTH TPYHTOB, PABHOH Kamu/msp-
HOH BjaroeMkocTH (cM. nm. 2.2 nacrosamero [Tocoous).

Has1 ygacTKOB aopor, npoeKTHPYeMBIX B HacHIM BHICOTOH MeHee 1,5 M, a Takxe
B BEHIEMKAaX HYXXHO IPHHHMAaTh BLICOTY KaNWAJAPHOITO IOAHATUA IO (QOopMyJe

he = 1,01 (q' qoy + 9 x a0y 9" x10) 9 xi0y) 1 (40:8), (3)

rae 1,01 — Besnuuna no dopmyae (32) npu Temmepatype 5°C;: g%kaoy, §'kq0)s
9" 10y, §Vk@ao0) — VAeJbHEIE ABHXVIINE CHAR MEHHCKOB BOIH IIDH TeMIEpPaType
10° C coorBerctBenno B I, 1I, III, IV rpynnax xamuansipoB rpyura, Ila; ps — naor-
HOCTL BOAMI, Kr/M3?; g — ycKopeHue c¢BOOOAHOro najeHus, M/c?,

3HaueHHA g'xc10y; Mxc10y; 9'Vke10); §'Vk10y CAELYET yCTAHABJAUBATH 3KCIEPHUMEH-
TaJbHO, COIJIACHO TNpHJA. 2, WAH NPHHUMATE IO TadJd. 7 AJad TpPyHTA eCTECTBEHHOTC
OCHOBaHMA.
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IIpn pacnonoXeHuH B OCHOBAHUM HACBINM MM BBIEMKH HeCKOJBKUX CJ0EeB TpYH-
Ta Pa3HBIX THIIOB WJM IUIOTHOCTH TOJUIHHOM He MeHee 0,2 M pacuer no dopmyse (3)
HACTOALIErO NPUJIOKEHUS CJeAyeT HauuHaTb JJAf CJoA TpyHTa HajJ TOPHU3OHTOM
rPYHTOBEIX BOJA UM BepxoBojaku. Ilpu Benuuude Ay MeHee TO/JIUHHEI 3TOTO CJAOA
pacuer 3akonueH. [TosyueHHasi BeJauuiiHa /i, ABJASGTCH HUCKOMOH. B NPOTUBHOM cCay-
yae HYXHO OIpeJe/uThb BEJUUYHUHY Ax JJf CJAEAYIOLIEro CJAOA IFpyHTa HaJ TOPH30HTOM
TPYHTOBHIX BOJ WJH BepxoBOAKU. [lpu BennuuHe hx MeHee CYMMAapHOW TOJIIHHEL
3TOT0 CJIOS W HHXeJesxXalllero CJOH TPYHTA HaJ TOPH30HTOM TCPYHTOBRIX BOJA WJH
BEDXOBOJAKH pacueT 3aKoHueH. llonyuyeHHast BeJH4YHHA A sABJsAeTCH HCKOMOH. B mpo-
THUBHOM CJlyyae HYIKHO NPOAOJXKHUTb pacueT Jf CJACAYIOLLEero c¢Jos rpyHTa H T. M.

Pacyer «Oe3sonacHuix» rayOuH 3ajeraHusi TPYHTOBBIX BOA H  BEpXOBOAKH Ha
yuacTKax JOpor, NPOEKTHPYEMEIX B Hachinu BLHICOTON 6oJee 1,5 M, HyXHO ycTaHaBs-
JuBaTh 1m0 dopmynam (1) m (2) Hacrosmwero NPUJONKEHHA C YUYETOM KaMMJ/ISPHOrO
NOAHATUS BOALI B I'PYHTAX HACHIIIH.

IlocTynaeHue xXanuajasipHOM BOJL B HAacHIb MOXKHO OXHAATL B TOM C/AydYae,
KOTa BeJHYMHA KaNWLJIAPHOrO NOAHATHS BOABl B I'PYHTAX €CTECTBEHHOIr0 OCHOBAHUA
Ho ¢opMynae (3) HACTOAILEI'O NPHJIONKEHHSs OO0JbLIE pPACCTOAHUA MO BEPTHKaJJH OT
MOJAOMBE! HACHIIK A0 TOPH30HTA TPYHTOBBIX BOJ H BE€PXOBOJAKK OCEHBIO HJIH BECHOL.

[Ipy Haauuum TakKWUX VYCJOBHMH HYIKHO YCTaHABJAUBATHL BHICOTY KaNWJJIAPHOrO
fIOJHATHA BOJABLI B M'PYHTAX HACHINH nO GopMyJe

hg _ (SI - SII+S[II + SIV) /4’ (4)

rae St, S SUI SV __ paccTossH¥s, Ha KOTOpBIE IPOCOYHJACh BOJa COOTBETCTBEHHO

g I, II, III, IV rpynmax KanuAJaApoB IPYyHTa HACHIMH OT TOPH3OHTA IPYHTOBHIX BOJ
UJH BEePXOBOAKH, M.

3uauvenus S!, SU, S SV cjpeayer ycranaBauBath no dopmynaaMm (28)—(33).
llpu pacuere «Oe3omacHO#» TJyOHHEL 3ajJIeTaHHA TPYHTOBHIX BOJ, B BeceHHUU NepHOZ,
cJeyeT INPHHUMAThL NPOJOJNKUTENbHOCTh KANUJISPHOIO NOAHATHA BOALI B I'DYHTaX
Hacolnu paBHO# 15 # 10 cyr coorBercTBeHHO AJas Il u IIl gopoxHO-kKANMATHYECKHX
30H.

[Ipn pacuere «OesomacHoOfl» rJayOHHBI 3ajJeraHHs TFPYHTOBHIX BOJ B OCEHHHH ne-

puoa cJeAyeT ONpelenasiTh NPOJAOJKHTENbHOCTh KaNWJIAPHOTO MOAHATHA BOJALI B
rPYHTax HaCHIH £, CyT, IO QopmyJe

tn = (hﬂ Il oc(max)) TOC / (HJI(C[J) - Hoc(tnax) ) ’ (5)

rjie /g — BBICOTA KaNWJJISPHOIO HNOJHSTHUA BOJAK B I'PYHTAX ECTECTBEHHOrO OCHOBA:
HHA mo GopMmyae (3) HacTofmmero npuiaoxeHus, M; Hoc(max), a(cpy — ryb6HHA 3a-
JETaHHSA YPOBHsI TPYHTOBHX BOJ OT NOBEPXHOCTH 3€MJU COOTBETCTBEHHO B OCEHHHH
mepriof, {no cdopmyse (26)] u B seTHu#l nepuox (10 CpeAHEMHOTOJETHUM JAHHBIM, M);
Toc — NPOAOJMKUTENBHOCTh IEPHOAA OT HayaJia OCeHH A0 HAacCTYIJIEHHS YCTOMYHBOro
[IpOMep3aHHsl I'pyHTa, CVYT.

3a HauaJo OCeHH cJAeAyeT IIPHHUMATh KATy YCTOHYHMBOTO Mepexofa TEeMMepary-
pel Bo3ayxa uepe3 10°C, 3a Hauano npomepsanums rpyHra — uepes muuyc 5° C.

Ha MecTHOCTH ¢ HeoOeCneueHHBIM NOBEPXHOCTHHIM CTOKOM, Ha KOTOPOM BBIAEp-
XKuBaetcsa «0e3onacHoe» pacCTOfAHME OT ype3a BOAR A0 OPOBKH 3€MJISIHOT'O IIOJIOTHA,
CJe1yeT NPHHUMATHL l-# THUN YBJaXHEHU pabouero cJosl 3eMJSHOrO MOJIOTHA MpHU
YCJOBHHY 3ajJieraHusd TPYHTOBLIX BOJ HJH BEPXOBOAKH Ha «0e3omnacHoU» rJyOHHe.

Beanundgy «06e30onacHoro» paccTofiHMs OT ype3a MOBEPXHOCTHOH BOALI (OTCYTCT-
BYIOILIEH He MeHee 2/3 JeTHEro mepHoja) HyXKHO NPUHHMATh: paBHBIM 5—I10 M — npu
cynecax; 2-—5 M -— MpHU JErkKUX NLIJIEBATHIX CYIJIMHKAX H 2 M — IIPH TSAXeJAblX Ibi-
JIEBATBIX CYIJIMHKax M IVIMHAX (MEHblIHe 3HAYeHUs cJeAyeT MNPHHUMATL AJS CPyd-
TOB ¢ OOJBINUM YHCJAOM IJACTHYHOCTH; IPH 3ajeraHii pas/JuyHLIX TI'pyYHTOB — NpPH-
HUMATb HauboJbllMe 3HadeHUs).

IIpnu orcyrcrBnu Ha popore I TexHuueckod KaTeropMu yCTPOHCTB IO OTBOAY

BOAbB! C pa3aeJuteJbHOH MOJIOCH! CJAGAYET NPHHHMATh 2-H THII yBJAMKHEHUS paboyero
CJI0s1 3eMJISTHOrO MOJIOTHA.
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TPHJIOXKEHHAE 2

METO/]] 9KCIIEPUMEHTAJIbHOT'O OIIPEJEJIEHHS ITOKA3ATEJIEH
KATIWJ/IJISAPHBIX CBOVICTB I'PYHTA

Onpenenente nokasarened KanuaJspHBEIX CBONCTB HYXHO NPOBOIAHTb Ha TIpel-
CTaBHTENbHOH Npobe rpyHta. Hag 2Toro HyXHO oTtoOpaTh 113 Kaphepa He MeHee OJi-
HOH mnpoOn u3 xaxxamx 300 M2 rpyHtra. Has npoG, OoTHOCAWIMXCA K ONHOH pasHo-
BHAHOCTH I'PYHTa, BHINIHUCHIBAIOT CTATUCTHYECKHH pAA HX 3HAYEHHH BJIaXXHOCTH Ha
rpanuue tekyyectd., [To 3TUM JAaHHLIM ONPEAEJNAIOT BEJHUHMHY BJAMXKHOCTH Ha rpaHule
TEKYYECTH TPYHTA NPU YPOBHE HajexHocTH He Mexee 0,9

IloxazaTequ KanUWJJIAPHLIX CBOHCTB HYXKHO Oonpene/sTh Ha npobe rpydra, BJaX-
HOCTb KOTOPOrO0 Ha rpaHHlle TEKYYecTH paBHA HJAH 00Jiee COOTBETCTBYIOLIEH BeJH-
MHHB NPH YPOBHE HajxexkuocTd He MeHee (,9.

AnanormuHo Hy>KHO OTOMpPaThb mpofy IpPyHTa H3 OCHOBAHHS HACHIIM HJX BLIEM-
Ku. B stoM cayyae otOop npob rpyHTa ciaefyeT NPOBOAHTL X0 TJAYOMHB npoMep-
3aHys, HO He MeHee 2 M OT HNOAOUIBBE HachiIH HJH rpaHulbl pabouero cjosl B BhHl-
eMKe,

Jlns HeKOHJMUMOHHHIX NECKOB, HNpeAHasHAUYSHHHIX JJs yCTpoificTBA MOp0303a-
IIUTHBIX HJAH JPEHHPVIOIIHX CJOeB, HYXXHO OTOHpaTh B Kapbepe He MeHee OJHON
npoOsl U3 xkaxAmx 50 M3 rpyuta. Hiaa npob necka, OTHOCSAIMXCH K OJHOH pasHO-
BUJHOCTH, BBIIHCHIBAIOT CTATHCTHUECKHH PAL 3HauyeHHM COAEpPXaHUA B HHUX I[LLIH
1 rauHbl, Ilo 3TUM JaHHBIM YCTaHABAMBAIOT INPEACTABHTENbHYIO Npoly necka IpH
VPOBHE Hapme:KHOCTH He MeHee 0,9.

IToxaszaTteqn KanuJjIsipHEIX CBOHCTB CJEXYET ONpeAensiTh ISl KaxKJ0H pasHo-
BUIHOCTH M ILJIOTHOCTH TPYHTa C TpeXKpaTHoU nosTopsieMoctbio. M3 HuX B pacuer
CJeJyeT IIPUHHMAaTh JaHHble HCOLITAHHHM, NPH KOTOPHIX ObljMa nojydedHa Haubosblmiag
WHTEHCHUBHOCTb BIHTHLIBAHHA BOJAE! B I'DYHT.

Hast mopbopa KanWAJsAPHOH CHUCTEeMH HeoOXOAMMO HMeTb KPHBYI0O H3MeHeHUHA
NHTEHCHBHOCTH BIHTLIBAHUS BO BPEMEHM M 3MI0PYV BJAXKHOCTH TPYHTa OT COOCTBEHHO
KannmiipHoOR BOAbI IIPW JIBUXKEHHH BHU3 (puc. 2). DTH AaHHBIE MOryT OBITH IOJY-
YeHbl NIYTEM HUCOBITAHUH I'DYHTA NPH ONTHMAaJbHOH BJaXHOCTH B npubope, cocToAlIeM
U3 pa3beMHBIX KOJell, OTOJIOBKa, NOAJA0HA U mbe3oMerpa (puc. 1).

KoJsioHka 13 cBUHUMBaIOHIHXCS KoJen (auamerpoM H Boicorod 100 mm) obJer-
yaeT 3a0uBKy I'pyHTa, a TaK»Ke HU3MepeHHe ero mocJjiofino#l BJa2xKHOocTH. Makxcuiads-
Hasi Bbicota KoJoHkH 100 cMm. I'pyHt nopaep:kuBaeTcss ABIPUATON MeTaJJHYECKOH
IJIACTHUHOM, Haxojsuielcsd B IOJAJOHE, B KOTOPOM HMEKTCS OTBEPCTHA AJSA BbIXOJAA
Bo3ayxa, Ha BepxHee KOJAbIiO HAaBHHUMBAETCHA OrOJIOBOK ¢ NPO3pauHON KpOLIKOH W3
Ooprcreksaa. B OroJioBOK nojaercsi BOJA, Hanop KOTOPOM MOMXHO peryJaHpoBaTh. [Jid
npegoTBpanleHdss HaOyXaHuWsl IPYHTA MPH HACBILIEHUH €ro BOJOH OroJiOBOK 000py-
JOBaH appeTHPHHM BHHTOM.

MuTeHCcHBHOCT: BNHMTHIBAHHA ONPEACNSIOT € HOMOUIBIO IMbe30METpluecKol Tpy6-
KM, IO KOTOPOH BOJAA NOCTYIaeT B OroJoBox. Ilepex sarpyskou B mnpubop TpYHT
IIpeBapUTENBHO BLICYIUIIBAIOT Ha BO3JAyXe, pPasMeabuaioT, NPOCEHBAIOT uUEepe3 CHUTO
¢ guaMerpoMm oTBepcTuit 2 MM. U3 npocessHHOro rpyHta 0epyT HaBecKy, HeoOXOAH-
MYI0 JAJs1 3al0JIHEHUS B VIJIOTHEHHOM COCTOSIHMHM OJHOro KoJbiia. B Hee nobapasior
BOAY, KOJIMUECTBO KOTOPOH olpeaessioT HCXOoAd H3 ONTHUMaJjbHOM HadaJjbHOH BJaX-
HOCTH rpydTa. Ilocne poGaBieHHs BOIR! TPYHT THIATeJbHO IEPEMEIIMBAIOT, 34rpy-
AT B KOJBLIO M YIJOTHAIOT B ABa ¢J0s TPpaMOOBKOH; OJs YCTPaHEHHS CJOUCTOCTH
KaxJbIH CJOR IpyHTA NOcHke VIJIOTHEHHS PHIXJAAT Ha My6uHy oxoso 1 cM. KoJgbua
CBHHUMBAIOT IO Mepe UX 3arpysku. Jlas KOHTpOJA BJAAXKHOCTH TPYHTA IIPU 3arpyske
M3 KaXJ0K HaBeCKH I'pyHTa OepyT cpeiHIow mnpoby.

CJoenyromasi onepauusi — 3anoJHEHHe OroJIOBKa BOAOH [0 ee cJdBa dYepe3 OT-
BEDCTHE B KphbIlIXe. 3aKphiBafg 3TC OTBepcTHe NPOOKOH M JOBOAST BOJAY B CTEKJAH-
HOIl rpagyHMpoBaHHOH TpyOKe [0 ONpeleseHHOTO YPOBHS, BKJIOUAIOT CEKYHIOMED.
32 cueT BNUTHIBAHHS BOJAK B TPYHT IPOHUCXOAHMT onopoxuenue TpyOxku. Ilpm poctH-
XKEHUHM MEHHCKOM BOJAH 3aJaHHOTO OTCUYeTa CeKYHAOMep BHKJANUAKT. OAHOBPEMEHHO
PETICTPUPYIOT TEMIEPaTypy BOAB IO PTYTHOMY TEPMOMETpPY, BMOHTHPOB2HHOMY B
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Puc. 1. Cxema mnpuoopa AJdd onpeicieHHd
nmoKasaTelel KanulJdspHbIX CBONHCTB rpynartTa

l — nopjoH; 2 — OTBEepCTHEe B NOAJOHe, 3 —
AbpUaTas naactHHaa; 4 -— pasbeMHRIE KOJh-
na AJA5 3alOJHEHHS TDYHTOM, & — OroJloBOK;
6 — npo6ka B KPBIMKE OroJioBKa, 7—
APPETUPHHH BHHT; &8 — TepMoOMeTp; 9 — OTRep-
CTHe B OroJIoBKe; 10 — BOgONmOXBOASAIIASA
Tpy6xKa; 1l — cTeKJsigHag TrpajyHpOBaHHAS
TpyOxa; 12 — pepxKaTesb

Puc, 2. MHop0op EanuIJSPHOH  CHCTEMHE
IPYHTA

& — W3MEHEeHHe HHTEeHCUBHOCTH BIHTHBAHHNA

BOAbL B FPYHT BO BpEeMeHH; O — pachpenene-

BHE BJAXHOCTH B TpyHTe;, [ — pacuetHas
KpHBafA; ¢ — HaTypHas KpHBas

FAYBUHA, M

KPHINKY orojoBka. llpn obpasoBanuym nysHpbKoB BO3JAyXa MOJ KDHIUKOH OroJioBKa
BOLY CJAMBAIOT.

Tonumuny cn0s BOALI Ha IOBEPXHOCTH rpyHTA ks, M, BHUHCJIAIOT KaK CpeJHE-
apu(pMeTHYeCKOe MeXAY 3HaueHUSMH HaNOPOB, COOTBETCTBYIOILMX PETHCTPHUPYEMHEIM
NOJOXKEHHSIM MeHHCKa.

MinteHcuBHOCTD BIMTHIBAHMS BOAK B IPYHT ONPEAGNSAIOT HeJeHUEM o0beMa IIpo-
counpiieidcs BOAR (B M®) Ha npoU3BeAeHHE M3 NPONOMKHUTEJILHOCTH MHTEpBaJa
(B céK) Ha nJoIlajAb BOHTHIBAHHS (B M2?).

Ilo oxoHuanum ombITa OrOJOBOK CHMMAIOT M C [OBEPXHOCTH TPYHTa  VAAJNSIOT
BOLY.

O6pasupl rpyHTa AJS ONpeAeNeHHs HMX BJAXKHOCTM oTOHpaloT u3 npubopa mo
OKOHYAHHHM IIpOlEcca BHUTHIBAHUA B CXAThieé CPOKH JJS TOro, 4ToObl He IPOH30LINO
CYLIECTBEHHOI0 INepepacnpeliesieHuss BOALI B TPYHTOBOH KOJOHKe, DB necke TpyAHO
3a(DUKCHPOBATh YINOMSAHYTYIO SMIOPY BJIAXKHOCTH Ha MOMEHT OKOHYUAHHUS IpoIecca
BNHTHIBAHHSA, TOITOMY JAJII TAKOIO TPYHTA HYKHO ONPEJeJIUTh 3II0pY BJIAXKHOCTU
NPH JBlixKE€HHHM COOCTBEHHO KalHJJAPHOW BOJAB BEPTHKAJbLHO BBEpPX. B sTOM cuayudae
FPYHT B KOJIOHKE HACHIIIAIOT BOXOM cHU3Y., MHTEHCHBHOCTbH BIIMTHIBAHUSA ONPEALIAIOT
¢ MMOMOINBIO NbE30METPHUECKOH TPYOKH, MO KOTOPOH BOZa mocTymaer B nmoamoH. Or-
60p rpynTa Ha BJIZXHOCThL NPOBOAST NOCJAE TOTO, KaK MNpeKpaTHTCS NepeMelleHue
Kanu/UIIpHOM BOJALI. B 9TOT MOMEHT HHTEHCHBHOCTh BIMTLIBAHHSA PaBHA HYJIO.

JaTeM ONpeAedIloOT 3HaueHust KO3 (HUIUEHTOB NpPOCAYHBaHHA BOAM Ky 1A
Ka/KJT0H M3 YeTBHIpPeX rpymnn KanuJJsipoB:

Ko[NY — (N — 1)?] pa
4= (Wyp — Wonr) Pex

(1)

W
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rae Kyp— KoabhdUuuMeHT QuIbTpauun BOAB, M/c; N — IHOPAAKOBHIE HOMEp IpYII6L
kKanuasipos (V=1, 2, 3, 4); ¥ — napaMerp, XapakTepHU3VIOIIHUN KANUAAPHYIO CHC-
TeMy I'pyHTa, 0e3pa3MepHasi BeJMYHHA.

[Ipp Ky =K"y=K"p=K!V, Beauunna Pp=1; npu Kluo<K!,<KW,<KV, pe-
JuurHa P> 1.

[lapameTrp P onpegensiercs nopbopom. s 3Toro 3ajgarlTcst 3HaueHueMm ¢, MIpu
KOTOPOM YCTaHaBJUBAIOT BeauuuHs! Kly, Ky, K, K'Yy, 3ateM 1o smwope BiIax-
HOCTH TJIMHHUCTHX TPYHTOB OIpeAeNAlOT FiayOuHy, Ha KOTOpPYIO NPOCOYHJAAch BOAa B
OTAEJbHLIX TPYNINax KanuJJAfspOB K MOMEHTY OKOHUAHHA onblta. /g 3TOro amwopy
BJaXKHOCTH Ha oTpe3ke OT Wyxp A0 Wonr pasbuBaloT Ha ueThlpe paBHble yacTi, Cpep-
HAA rayOHHA KaXXJAoM M3 HUX M 6yaer HckoMmo#. HaulOonbmas raybuda, Ha KOTOPYVIO
Irpocounsiack BOJAAZ, cooTBeTcTByeT 1V rpynme, HamMmeHbwas — [ rpynne Kanuanaspos.
[locne storo mnpu u3BecTHBX 3Hauenusax: Kly n S, Ky m SY;, K, g S
KWy u SV; hy v ¢ (f — BpeMA INPOBeJeHUS OINLITA) yc:TaHaBJmBamT [o chpM}'.ne (28)
uiu no nomorpaMme (cM. puc. 6 IToco6us) BenuuumHbBl g%, g'lx, g%, gV, Ilpn
P=1 HCKOMEIEe BEeJHYUHLI JOJIXKHB! YJIOBJECTBOPATh OIPEAEJEHHHIM TpPeOOBAHUAM,
a UMeHHO glx=q'k=qWy=¢q"V¢, Ilpu $>1 H0oaXKHBE CcOO6MOLATHCS COOTHOIUGHHS:
q'x> g x>g" 1 >qgVy. Ecau HeyAOBJETBOPEHH 2TH YCJOBHS, HEOOXOAUMO MPHHATH
6onbliee 3HageHHe Y KM NOBTOPUTH pacuer. Onpegenus, TaKUM 00pas3oM, ABHXKYIIHE
CHJIEI MEHUCKOB U KO3(@UUUEHTH npocaurBaHUA, BBIYUCIAOT UHTEHCHUBHOCTEH BIHTH-
BaHWA BOJALI B I'PYHT Ha pa3JjvuHLEle MOMEHTHl BPeMeHH [zg, M/C:

(Wis — Wonr) Pex Kl.w (qlﬁ [ (Pa8) + 115 + SI)

lpn = 495 SI -+
Kl (0" /(pog) + 1 +S8T) | Kw (4 x/(Ps8) +Ha+S7)
T SH T Slll
IV K[V h, [V
i Ky (g /(P‘lsalg“r) + hs+ S ) ‘ (2)

Bxogsamue B dopMyay (2) Hacrosilero npuioxenws 3HaueHus S!, S', Sttt g SV
yCTasaBJAHBAIOT 1O ypaBHeHuwo (28) unam no HoMorpaMme (cM. puc. 6 Ilocobus) Ha
paccMaTtrpuBaeMbli MOMEHT BpeMeHH [

Takue pacueTH TPOBOAAT NPH pAde 3HayeHH#H P. 3a HCKOMBIE 3SHAYEHHS
7%, g%, ¢%, V%, Klw, K'w, K"y, K'Yy npuHEMa0OT TE, NPH KOTOPHIX HaMJAyd-
IIHM oﬁpaaoM coananam'r pacquHaH u (akTHuecKas KPHUBble HHTEHCIBHOCTH BITHU-

TBIBAHHSA BOALI B I'DYHT.

IloxazaTtenu KandAJAPHHX CBOHCTB INeCYaHBIX TI'PYHTOB ONpEIENSIOT aHaJioruy-
HEIM oOpa3oM. PasHulla TOJBKO B YCTAHOBJEHMM 3HAUEHHH [ABHUXKYIIHX CHJI MEHH-
CKOB. VX onpeAeqdior no BBICOTE KaNWANSAPHOrO NOAHATHHE BoAH. IlpH 3TOM Hau-
OoJsblllas BHICOTA, HA KOTOPYIO MOAHMAJACL BOJA, COOTBETCTBYET | rpynmne KanuaniA-

poB, HauMenbwas — [V rpynmne:
11,

QKI = PthHI; QKH === Pﬂghnn; == Pﬂgkﬂ ' fh{ == Opgf

rae Aly, By, A1V, A1V, — CcOOTBETCTBEHHO MaKCHMaJbHAafA BHICOTAa KaNUJJIAPHOro NOKL-
uaTusa Boawl B I, 11, III u IV rpynnax kanuiiasapos, M.

3aTeM BBIMHCJASAIOT N0 ¢opMyae (1) Hacrosilero MPHAOKEHHS 3IHAUEHHS
Ky, KU, K", KW, nocise 4ero NPOBOAAT pacyeT ¥ CPaBHUBAKOT NOJyICHHEE
BEJMUMHL ¢ (haKTUUECKHMH 3HAUYEHHUSAMH HHTEHCHBHOCTH BIHTHIBAHHUS BOJAHB B TPYHT

IIPY €ro yBJIaXXeHEHHUH CHHU3Y:

I
I{III f V

Wie —W [ [l
lor — (Wis — Wonr) Pe Kb | =5 1) K" _.;‘l'f._.l___l 1.
405 PBgSI Pﬂgsl
1 1\
K [ e 1) 1K [ ————1] [ (3)
pBgSl[l pﬂgslv
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Bxozauiiie B ¢popMyay (3) HacTOAINEro NnpuaoxkeHusa sHauvenus S!, S, St g SV
yCT2HABJANBAIOT no ypasHeHuo (28) wmaum no HoMorpamme (cMm. puc. 6 Ilocobus) Ha
paccMaTpHBaeMhLIi MOMEHT BPEMEHH Z.

3ateM no gopmynaMm (32) m (33) npuBOAAT 3HAUEHUSA NOKa3zaTesaedl KamHAJIsap-
HHX CBOHCTB IrpyHTa K TeMneparype 10°C.

HHPHJOKEHHE 3

YCTAHOBJIEHHE KJIMMATHUYECKHUX [TAPAMETPOB

Has onpeaesends KJauMaTHYecKUX II1apaMeTpPOB HYXKHO HMETb KPHBYIO XO0JA4

TeMIEPaTypul BO3AyxXa B 3UMHuH nepuod, (puc. 1, 2), rae Tg— nNpoaoKHTENbHOCTD
3UMHErc nepHoja, Cyr.

[To stoii KpuBoll onpereastior Omin — MHHAMAJLHYIO TeMIepaTypy Bo3ayxa, °C,
U Thon — NMEPROJ INOHMIKEHHS TeMmepaTypel Bo3fyxa oT 0° M0 Omin, CVT.

[Ipy 3aaHHOM 4,y YCTAHABJMBAIOT IO KPHUBOH XOJa TEeMIeparTyphl BO3AyXa
nokaszatean 2(—0) u 0, rae X (—O) —cyMMa OTPHUUATENBHRIX CPEAHECYTOUHEBIX
TeMNepaTyp BO3AyXa C HavaJa 3HUMBI A0 OpEKpallleHHsA TIpOMep3aHus 3eMJSTHOro
DOJOTHA, rpal-cyr; ©.— reMmnepatypa Bo3zyxa, °C, Ha MoOMeHT BpeMeHH I =asan.

3ateM 10 rpa)uKy Ha pHc. 1 onpelessIOT COOTBETCTRYIOIINE BeauyuuaaM X (—0O)
U ©. 3HaueHns Rog(max). IIpH COBNAZEHUM NOJYYeHHBIX BeJHYHH (pasHHUIA MEXAY
nuMH He Oosnee 10%) nop6op 3akanumBaetrcs. TakuM o006pa3oM, ONPEAENSAIOT mapas
MeTPH Roa(max) U 3san.

anp.M
F
- o e e — | —
_— {]ﬁ
_— 32! $ *}
{T." 0.6 E
0,4
, _ ﬁ l
800 1200 1600 “Yaan 0,2
A z (-6 ), rpaa. cyT i
!a_._l_l.l__l _f}'z . %
8
2 0 400 800 1200 1600 ~3an
;-;L (—0% rfan. v
Puc., 1. 'padbug nag onpeneilenyda napaMer- Puc. 2. I'padvE RI8 ONpenedeHHd EIMMATHe
pOB Run(max) ¢ I J— YEeCKOro mapaMetrpa &, XapakTepuayomero
! — pacuer no mxane X(—@); 2 — pacuer yciopua mpomepsanpd rpyHia

o mxaje —@,

Ilo rpadhuky Ha pHC. 2 ycTAaHABAHBAWOT BEJHUMHY IlapaMeTpa amp B 3aBHCHMOCTH
OT 3Hauennsa 2(—0). OcranapHble KJAEMaTHUECKHE NapaMeTpPhl, XapaKTepuaylolle
X0 TeMIepaTyphl BO3AYXa, PaBHHI

INPUJIO)KEHHE 4

METOH 3KCIIEPUMEHTAJIBHOTO OIIPEAEJIEHNS
[TOKASATEJIEN MIYUEHUA U OCAOKH I'PYHTA

Henmtanns caepyer npoBOAUTE HA TOH ke npobe rpyHra, Ha KOTOpOH OBLIH

YCTaHOBJEHH NOKa3aTeMll KaDWJAJSAPHHX cBoHcTs (eM. npua. 2 Hacrosmero Iloco-
6usn).
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Puc. 1. Hpubop jxag onpeneserus nydenusa 1 OCAAKH rpYHTA

I — KOHTaKTHBRIA TepMoMeTp; 2 — rpajiydpoBaHHas mKaJja;, J-— yYKasaTelb YPOBHA BOAhI Ha
nonjabke; 4 — pacxoamafd Kamepa;, § -— naatrgopma; 6 — ueThipe CTAaKaHa C TPyRTOM; 7 —
YeThIpe HITAMIa ¢ OTBEePCTHAMH M OODTHKAMH, &8 — YeThIipe HMHAMKATOpa HWacoBoro Tuma; 9 —
alepxarean; 10— CTOHKa; Il — BepxaHe HaNpaBJAdol(Ae KOJAbLa; 12 — IUJHHIApPDHUUECKHEe Tpy-
3nl BecoMm 9,8 klIla; 13 — Koablla ¢ masamu; I4 -— BORJOK: 15 — HAXKHEE HAIpABJASIOUIHE KOJb-
Ha; /6 — BOCEeMh JRATHHKOB TeMhepartypw (TepMonapk!); I7 — xopnyc u3 nemonyacra; I8 —

cTepixnn; /9 — BBINYCKHEBIE TPYOONPOBOAL € KparmaMH; 20 — BOoIONOABOAAIINe TpyfHonposo-
Ahl; 21 — pBe MOIJMABKOBhIE KaMephi; 22—36an0pnaa urjaa; 23— HarpeBatenu: 24 -« BOLSIHAHA
aHs

Jlns onpepefieHUs 3HAUEHUR NJIOTHOCTH, BJAXKHOCTH ¥ TYUYEHUSA IPYHTAE, KOTOPHER
CleAyeT OXHAATh B IpOIEcce 3IKCIJAyaTauHn AOPOrH, Haji0 HUMETb KPHUBYIO 3aBHCH-
MOCTH Ko2dduIMeHTa Ny4YeHUs TpPpyHTa OT ero njaoTHoctH (cM. puc. 11 Ilocobus).
Ee myxXuo ycTaHaBjuBaTh TI0 JaHHBIM MCHLITABUH I'PYHTa Ha MOPO3HOE MyUYeHHS.
ATy KPHBYIO CJAEAYeT HPOBOJZUTHL TakKuUM o6pasoM, 4roOH OHa ornfaJia NoJyyeHHHE
MaxkCHMaJbHEIe 3HAYEHNd Koa(@uuyuenTa Ny4yeHHs IPpyHTA.

Koaddumpent yninorHeHns o6pasloB IPYyHTa, NPEAHA3HAYEHHBIX AJS HCHBITAHUA
Ha MOpO3HOe IydyeHue, NoJXKeH cocraBadath 1,05; 1; 0,95; 0,9. das necka, U3 KOTO-
POro MNpeANoJaraercsi ycTpanBaTh MODPO3O3AINUTHHIA (APEHHPYIOLIMH) CJO0H, HYKHO
UCHHTHIBATE 00pa3litl TPYHTA TOJBKO NPU Ko3(hdHIKeHTe, PAaBHOM EAHHHIE 1O Me-

TOAY CTaHAapTHOrO YIJIOTHEHHUS.
Ilpu ycTpolicTBe KOHCTPYKIHH 3eMJSHOrO I0JOTHA C NOBBLINIEHHOH IJOTHOCTBIO

HYXXHO JONOJIHHTEJBHO HCNBITRIBATL Ha MOPO3HOE nyueHde oOpasel I'pyHTa IIpH
IJIOTHOCTH He MeHee 1,01 npoexTHo#. DBeauuuHa NOBHIIEHUS ILIOTHOCTH o0Opasila
IPYHTA yCTaHaBJMBaeTCs UCXOAA K3 TOro, utobnl  aTOT OOpaseln npoue] HE MeHee
TPEX LMKJOB NPOMEp3aHUusA-OTTAUBAHHUA A0 TOI'O, KAk €ro IJIOTHOCTh CTAHET paBHOH
IPOEKTHOMY 3HauEHHIO.

HcnbiTanue rpyHTa Ha MOpO3HOE NYydEHHE CJAEAYEeT HNPOBOAHTb IPH €ro BOJAOHA-
ChlllleHuM Oe3 Hamnopa B YCJIOBHAX, KOTJa He NPOHCXOAUT yCalJKH FpyHTA HOpPH [IpO-
Mep3aHuu. Jlas BHIIOJHCHUS 9THX TpeOOBaHHH NMPOMOpaXXUBAHUE TPYHTA HYKHO I1pO-
BOAHUThL NpH TeMmneparype MuHHyc 20°C npH noATOKe BOAL K HHXHEH IOBEPXHOCTH
o6pasua rpyHta ToammHON 50 MM.
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Puc. 2, Kpuphle nyueHHs U TeMmepatTypbl
JErX0H nNnbJICBATOH CYHNECH, NOAVIEeHBBle ¢
noMompio nproopa

I — temnepaTtypa cpepxy oOpasnma; 22— Tem-

nepaTtypa cHu3y ofpaana; J —— KpHBas nyue-
HUA
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McnpiTanusg NpOBOAAT B NpuOOpe ZJs ONpeleseHAS NyYeHHS W OcajKH TPYHTa
(puc, 1), O6pasubl rpyHTa MOMeELIalOT B YETHIDE CTaKaHa, COCTOSUIHEe U3 Pa3hEMHBIX
KOJIeIl ¢ Ha3aMu.

IIpn ucnelragum rpyHra 6e3 Harpysxu BMECTO I'py3a YCTAHaBAHBAIOT OIOPHHMT
AUCK Ha crTepxKHe, CTakaHb (BHYTpPeHHHM jaHaMerpoM 70 MM u oOlleH BHICOTOH
50 MM) noMemiaroT B rHesjgo nJjaaT@opMbl, YCTAHOBJEHHOH B KOpIyce U3 TENJOU30-
AUPYIOIIEro MaTtepHaJsia, YToOrl 0o0pasupl rpyHTa NPOMOpPaXKHBAaJMCh M OTTAUBAJM
TONBKO cBepxy. Boga XK o6pasuaM mogaercsa H3 pPacXOAHOH KaMepul mo TPpyO6onpo-
BOJaM uepe3 ApIpyatoe JHO CTaKaHOB.

g 1peaoTBpalleddsl 3aMEpP3aHMsl BOJAL KaMepHl IOMEUIEHBI B BOAAHYIO OaHIO
C HarpepaTesieM, pPEryJaupPyeMBIM KOHTAaKTHHM TepMoMerpoMm. IlpnGop paGoTaeT B
xoMniiekce ¢ noteHpuoMerpoMm KCII-4, nosposdAiomuM aBTOMaTHYECKM 3aNlCHIBATh
TeMIepaTypy OLHOBPEMEHHO B YeThHIpex 00pasiax.

BMecTO HBIHMKATOPOB HACOBOTO THIMA MOXHO IPUMEHSATH CNEIHaJbHYIO [IPUCTaB-
Ky, NpH IMOMOIIHM KOTOPOM Ha TON Ke JeHTEe NOTEHIIMOMETPA OJHOBPEMEHHO PerHcT-
PUDPVIOT Ny4YeHHE YeThIpeX o0pasuoB rpyHTa. B npHcTaBKY BXOAAT HETHIpE AaTUMKA
nepeMenleHdsd, CXeMa THTaHHA JAaTUHKOB U BLiJeJeHHs] IIOJE3HOro curHana, OJIOK
NMUTAHUA MPHCTaBKH. JlaTYUK COCTOMT M3 JABYX OOMOTOK, BRINOJHEHHHX Ha JBYyXceK-
LMOHHOM KapKace, BHYTPH KOTOPOro cBOOOJAHO MepeMellaeTcs CEPACUHHMK U3 MarHH-
TOMATKOr0 MaTtepuana. DJeKTPOHHAs cXeMa COCTOMT U3 TeHepaTopa HHU3KOH 4acTOTHI,
crabuamusaTopa, YCHAHTENS MOMHOCTH, JETEKTOpa moJgesHoro curHaja. [Ipu mnepeme-
LIEHHY cepAeuHHKa BHYTDb KapkKaca HHAVKTUBHOCTb OJHOM KaTyWIKH BO3pacTaerT,
a IPYrod yMeHbIIaeTcs.

B pesayabTare Ha BRIXOAE CXEMB BO3HUKAaeT HaNPAXKEHHEe, IPONOPLHOHAJBHOE
NEPEMENIeHHI0 CepIeUHHKA,

[loaroroska rpyHTa K HCHBLITAHHAM BeJeTcAd TaKk Ke, KakK NPHU Oonpeje/eHHHU
ONTHMAJNbHOH BJaXXHOCTH ¥ MarkcuMmaJgabHO# nJjotHocTH, (O6pasuw ¢opMyloT B Me-
TaJJIH4eCKHX DPasbeMHBIX (popMax NPU NMOMOIIM VAapHHKA., 3aTeM HX BHAABJHBAIOT
B cTakaH. [loaroroska npmbopa X H3MepEeHHSM 3aKJUaeTcsl B 3alOJHEHUM pacxol-
HEIX KaMep IUCTIJVINDOBAHHOM BOJOH A0 e€e MOsIBJEHMs B THe3fax. Tyaa moMeniaioT
CTaKaHbl ¢ TPYHTOM H yCTaHaBJAUBAIOT IITaMObl H MHANKaTOpH. IIpuGop B TakoM IO-
JOMEHUH HaXOJZUTCA A0 [OJIHONO BOJAOHACHIeHHs o0pas’uoB, YTO ONPEASJSIOT MO
NIOKa3aHUAM HHAMKATOPOB H yKa3arteJell ypoBHA BOIZH B pacxoAHHX KaMepaXx. [locne
3TOr0 npuboOp NDOMEIAOT B XOJOAMJALHYIO KaMepy, NO3BOJSIOIYI0 NOAJEPXHBATH
TeMnepatypy Muayc 20°C u umelomyio OKHO AJA 3aMepPoB O MHAVKATOPAM B CaY-
4ae UX NPUMEHEHHS BMECTO HPHCTaBKHU.
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B npu6ope MCILITLIBAIOT OAHOBPEMEHHO ueThIpe o0pasia OJHOrC I'PYHTa NIPH OA-
HOHM NJIOTHOCTH cKeJsera. JiBa M3 HUX HaxoxsaTca moj Harpy3kod 9,8 klla, a aBa Ges
Harpyskd. Bce oOpasubl IpyHTa HUCOBTHBAKT HOPH NATH LHUKJAaX NPOMOpAKHMBAHUSL
¥ OTTauBaHMSI.

[lo HcnomTavMSAM [ KaxJAOro LMKJa NPOMOPaXKHBAHUA NOJYYAOT rpadrkd
(puc. 2). OOpaboTky rpamka HauHHAIOT ¢ BbIOOpa NPSAMOJHHEHHOrO y4acTka Ha
KPHBOH NY4EHHA TPYHTA Anye=[(f). Hauanbuui ygacTOK KpUBOH B pacueT HE NpH-
HuMaeTcs, YTOOL! HCKJ/IOUHThL BJHAHHE 3aMep3aHUd NEepeoxJaxKIeHHOU BOAM HA IIPO-
necc nyueHusi. KoHell NpsSIMOJHHERAHOrO y4acTKa JAOJNKEH COOTBEeTCTBOBATL NEPexony
TeMIiepaTyprl uepe3 0°C na HuXHell moBepxHocTH oOpasla rpyHrta. [Ipu zToM no-
nyckaercsi HeOOJbIIOE CIpAMJEHNE KPUBOH.

sl npAMOJIMHEHHOIO yuacTka Anys.=[(f) 3anucHBalOT pasMephbl NYYeHHHA I'PYH-
Ta U TEMIEpATyp HA HUKHEH M BepXHeH MOBEPXHOCTAX oOpasla IpyHTa Ha MOMEHTHI
{n W lx, COOTBETCTBYIOILHE HayaJy M KOHLY 9Toro ydactka. Ilo sTuM jpaHHEIM onpe-
ACJISI0T MHTEHCHBHOCTh ITYyUEHHSI IPYHTa Kak OTHOILIEHHe BEJNYMHBE NYy4YeHHA 3a HH-
TEPBAJI BPEMEHH K NPOJOJXKHUTENbHOCTH 2TOr0 HHTEPBAaJa.

Jnst ycranoBaeHusi Ko3(duIHEHTa NyueHUsT T'PYHTa HEOoOXOAMMO, KpOMMe TOro,
onpefesauth no tabh. 12 sHageHHA Onosp, Oa, O, Wus(a), Wras). 3aTeM BHUUC/IAIOT
riyOUHY NpoMep3aHusi Zyp OT BEpPXHEH NOBEPXHOCTH oOpasna u IAyOuHe Z, H Zs
pacnojoxeHuss y3oTepM O, u By OT BepxHe#d moBepxHOCTU 00pasla TpyHTa Ha MO-
MEHTH BpeMeHHU I U fx. Pacuer mpoBoasaT mo ¢opMmynam:

an == (®Bepx — eﬂoﬁp) y hoﬁp (£) / (®Hepx — Ouus); (1)
Ly == (@Bepx — B8,) hoﬁp (f) / (@ﬂepx — Ouus); (2)
Lo = (@Bpr - @6) h’gﬁp (£) ) / (@Bepx — ®HH3) ] (3)

rie Aosp(ry — BBICOTAZ 00pasma TpyHTa Ha paccMaTpPUBaeMBIE MOMEHT BPEMeHU ¢ yue-
TOM Ny4eHHA, M; Ogpepx, Ouns — TeMnepaTypa (€O CBOMM 3HAKOM) COOTBETCTBEHHO
CBEPXy M CHH3y o0pasina rpyHTa Ha paccMaTpMBaeMbifi MOMEHT BpeMenH, °C.

[locae aToro Ha MOMEHTH BpPeMeHU Iy M fx ONPENeNsIoT IPaJHEHTH He3aMeps-
IeH IIJAEHOYHOM BOJR Ha rJayOruHe npomMep3anuss no dopMmynaMm (49)—(90) npu
CPpEIHEM 3a BpeMs ONEIT2 3HAUEHHHU IJIOTHOCTH CKeJeTa rpyHTa:

Pexc (1) = 0:5Pc1{ (oc) [1 -+ hoﬁp (0) /(hoﬁp(o) T knyq)]l (4)

Tle Qcx(oc) — IJOTHOCTh CKEJIETa TPYHTa Tepen rpoMmepaanueM, Kr/M3; FAqep(o) — BBI-
cota o0pasna rpyHTa nepell nNpoMep3aHueM, M; HAgyq, — NYYECHUE TIPYHTA Ha MOMEHT
nepexoza teMneparyps uepe3 0°C Ha HUXKHeH moBepxHOCTH o0pasua rpyHTa, M.

Ilo nmonyueHHBIM JaHHLIM YCTAHABJHBAIOT CcpeAHeapPHPMETHYECKOe 3HAUCHUE
rpafilueHTa He3zaMep3lled BOAHL. 3areM jJA o6pasuos rpyHra 0e3 HarpyskKH BbIYHC-
JAIOT KO3 PUIHEeHT NyueHHud:

Knyq — inyq (00p) /]HS (0) (5)

r'ae inyu(o6p) — WHTEHCHBHOCThL NMYUEHHS BOJOHACHIISHHOro rpyHtra 6e3 HarpyskH, M/c;
Fus(0y — cpeAHuil rpafineHT He3daMepallue#l IJieHOYHON BoAB Ha IVyOHHE NPOMEpP3aHHA
B o0Opasue rpyHra 6e3 Harpysxku, OespasMepHasi BEJUUMHA.

IIppy mosyuenHOM Kgpys yCTaHaBJAHUBAOT KO2(GHUUMEHT an, YVUUTHIBAKILHHA BJIHA-
e HArpy3XH Ha UHTEHCUBHOCTL NYyUYeHUSH

i!
ny (06p)

afz=3,3 1“"" (6)

Ifﬂa(o)Knyt{ |

rae { nyu(ospy — HHTEHCHBHOCTb MYYEHHS BOJOHACHIIIEHHOIO FPYHTAa MNOJL HAarpysKoH,
M/C; I/za(0) — CPEeLHHUE rpaiueHT He3aMep3lled NJIeHOYHOH BOJAB! HA IJayOHHE IpoMep-
sanusfg B 00pasue rpyHTa HOJA HarpyskoH, 6e3pasMepHass BeJHUYHHA.
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[To sTuM [aHHBIM HYMHO YCTAHOBHTb KPHBYIO 3aBHCHMOCTH BEJIMYHHEI 2, OT
Kosdduuresta ynjOTHeHHA TPYHTa NMepel npoMepsaHveM. 2TV KPHUBYIO CAEYET IIpO-
BOAMTL TakuM obpasoM, 4TOOH OHA orudaja noJdyueHHHe MHUHUMAJILHBIE 3HAYEHHS
KoahpHunenTa a.

INPHJIO)XEHHE 5

METO OIMPEAEJIEHWA TIPUTOJHOCTH HETKAHDIX
CUHTETHHECKUX MATEPHAJIOB OJId YCTPOVICTBA
KAITUJAJAAPOIIPEPBIBAIOII WX TIPOCJ/IOEK

Haa ucnelTaHua cjelyer INOATOTOBUTH TPu 00pa3na CHHTETHYECKOI0 MartepHaJa
kpyraoit dopMmpl auaMerpoM 100 mMMm. BaaxsocTh 3THX 00pasuoB AOJXKHA COOTBET-
CTBOBaTh BOXOVAepKHBalollefl cnoco6HOCTH MaTtepuasa npu 65%-nHo oTHOCHTENBHON
BJ1aXXHOCTH BO3AyXa H teMneparype 25° C.

JlonyckaeTcss NPOBOAUTE HCHOLEITAHUS CUHTETHUECKOIO MaTepuaJsa ¢ BJAAXKHOCTLIO,
KOTOpyI0O OH Oyler HMeTh NOCJAEC HaXOXKAeHHS B OOBIUHBEIX KOMHATHHIX YCJOBUAX HE
MeHee CYTOK.

WcnelTtaensas npoBoasaT B npubope, cocTosimieM M3 ABYX PasbeMHBIX KoJjel, Oro-
J0BKa, NMoJjaoHa ¥ nbeszoMeTpa (cM. npuia. 2).

OoOpa3zell HETKAHOI'O CUHTETHYECKOrO MaTepHajia MOMEILIalT B cepPeidHe HUKHEro
KOoJblla MeXAy caosiMu rpyHta. Mx BhaxKHOCTH AOJMXKHA OHITb paBHa ONTHMAaJbHOR
BJAAXHOCTH, a naoTHoctb — 0,95 or nanboJbiueli NJOTHOCTH 110 METOAY CTAHAAaDPTHO-
ro ynJjaoTHeHud. Ilaa HCOHITAaHUS MOXXHO NPUMEHAThH JIOOHE TPYHTH!, 3a HCKJ/IOYEHHUEM
ecKoB, CYIIECH JIETKOH KDPYIIHOM M CVIIecH JIETKOH.

Caenymouleil onepauued gBJdeTcs 3aMO0JHeHUe NOAJOHA BOJACH [0 €¢ IOSBJSHHA
B TIbe30MeTpHUYecKod TpyOKe. YPOBeHb BOJAR B 3TOH TpyOKe HYXHO AOBECTH A0 OT-
MEeTKH, DACNOJIOKEHHOA Ha 2—3 CM HHXe IPOCJOWKM H3 HETKAHOT'O0 CHHTETHUECKOro
MaTepHaJa, U NOAJAEPXKHBaTh B 3TOM mnoJsoxeHuu B TeueHme 10 cyr. [lo ucreuenuu
5TOr0 BPEMEHM HYXHO CJANTh BOAYy, pa3obparh NpubOP M ONPEAeJHUTb BJIAaXKHOCTh
TPYHTa yepe3s 2—-3 CM II0 BRICOTE.

Takne e HCHHTAHHA CASAYET NPOBECTH ¢ OCTAJbHRIMM 06pasumaMu CHHTETHYE-
CKOro MartepHaja. IIpu BJaXXHOCTH TPYHTA Haj HpPOC/OHKoi He 6GoJiee ONTHUMAJLHOH
HETKAHBII CHHTETHUECKHH MaTepHanl MoxKeT OHITh HCIOJBb30BaH B KayecTBe KaMHJJAA-
ponpephiBatesns IPH YCJAOBMM BHIOJAHEHWs TpeOoBanui HepasBeHcTBa (106).

ITPHJIO)KEHHE 6

METOOUKA OIIPEANEJIEHHKS PACUETHbDIX 3HAUEHNM
COITPOTHUBJIEHW Y TTECUAHLBIX I'PYHTOB COBUTY

PacueTHble 3Ha4Ye€HHA Yyraa BHYTPEHHEro TpPeHus: ¢ H yAeasHoro cuengenus C
OTpelesloT NMPH UCMbITAaHUM OOpasnoB rpyHTa B J1a0OPATOPHH.

O6pasnsl uCHBITHIBAIOT HA npubopax TpexocHoro cxaTtusa (crabuioMeTpax),
00OpYAOBaHHEIX CHEHHaJbHEIM YCTPOMCTBOM, IO3BOJANINNM IPOBOAUTL UCHBLITAHUSA
FPYHTOB KaK B CTATHUECKOM peXHMe HarpyXeHus, TaK H B YCJOBHAX IOBTOPHOTO
BO3NENCTBYS HATDY3KH.

d18 nogyueHHsl pacyeTHHX BEJMYHMH MNOPOYHOCTHHIX XapaKTEepPHCTHK 0Opasihl
rPYHTa HCHHTHBAIOT NPH BAAaXHOCTH W NJOTHOCTH, COOTBETCTBYIOLIUX COCTOSHHMIO
rpyHTa B pacueTHHIX NMepUOAN.

HenniTanna nposoiaT Ha 0O0pasumax-HUJMHApDAX IPH OTHOIUEHHH AuaMerpa K
spicoTe 1:2. MuHuMaJabHHI aHaMeTp obpasna NpPpH MakKCHMaJbHOM pasMepe 3epeH
necyaHoro rpyHTa 5 MM npuHUMaioT paBHEM 60 MM. O6pasnpbl n3 necuaHbIX I'PYHTOB
NPUTOTOBJAAIOT B Pa3beMHOH MeTaJNndeckod ¢opMe, B KOTOPYIO MNpe[BapHTEILHO
YCTAaHABJAHUBAIOT TOHKYIO PE€3WHOBYI0O O00O0JIOUKY ¢ NEpPOPHPOBAHHLIM 3a3KHUMOM, IIOA-
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Puc, 2. Hnarpamma Mopa.
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Pruc. 1.

3AKOFOMEPDHOCTE
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o, Mila

Ilecog menunh

Ie{HopMupOBAHHR

00pa3noB rPYHTa npH CTATHIECEUX HCIBITA=
HUAX, JleCcok meagnit, S_=1, 0;=0,01 Mlia

Kp
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L
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Pruc. 4. 3apucumMocTh ROSphihnuuentTa NuHa«
MHUYSCKOE YCTOHYHBOCTE TCPVYHTa OT KOJaHue-

CTBa NHUKJOB HAIDYXKEHuUs.
S'r:l' 03=0,D2 Mna

{....—-
Puc. 3.

Hecok wmeaxkus

JAKOHOMEPBOCTLE HAedopMHuPOBARHRA

rpyETa npd NOBTOPHOM HArpyxenuu. Ilecog

MEJIKHii,

6320,02 Mnﬂ,'
N=10 nuxjaos

S.=1,

f=2 TI'g,

JepxuBaoliuM o6pasen CHH3Y. YIJIOTHEHHHE WOCIOHHO Jo TpedyeMO#dl NJAOTHOCTH

o6pasen BMecTe C

HOH (POPMHBI KaMepy 3anoJHAIOT BOJOH.
HcneiTanua NOPOBOASAT [0 OTKPHLITOM CXeMe [pH TpPex pasaudHblX 3HaYeHUsX

OOKOBOI'O AaBJieHHsI Oz B JUaNa30He peaJibHO JNEHCTBYIOIIUX HanpsiKeHHWH B JAOPOK-

HOA KOHCTPYKIIHH.
Ha4YaJIbHOH CTaAUH CTATUYECKHX HCHOLITAHUK Harpy:KeHUue OCYINECTBJARETCH

ABYMSI-TPEeMsl CTYINEHAMH (He NPeBHINAIOIMUMH BeJUYUHY OOKOBOrO [AaBJEHHA Cs)
C BHIJepXHBaHHEM KaXAOH CTYIEHH A0 YCJOBHOHM cTabMJaMsalHH OCeBOH aedopMa-
nun (0,01 MM 3a 5 MuH), mnOCHEe 4Ero NMPOM3BOAAT Pasrpysky obpasma @ HHKCHPYIOT
BE&JIMUHHY VIPYrofl BOcCTAaHABAMBAWOUIEHCs JedopMauud AJA pacdera MOAyaa Vi-

pyrocta E rpynTta no dopmyJe
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E=A01/}Ls

rae Aoy — gesuaTtop oceBoii Harpysku, Mlla; A — oTHocuTeNbHaA BenWUUHA BOCCTA-
HaBJAUBaomencs AedopMannm.

opMoOi1 moMeliaroT B KaMepy npubopa. Ilocne yaajeHus pasbeM-
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HeobxoauMO OTMETHTh, YTO CTYHNEHM Harpy3kud noizlHpaloT TakuM o0pasowm,
yTOOBl HX CyMMapHas Beauuuna Oblja MeHbUIe HaYadbHOI KPHTHYECKOH Harpys3kH
Ha TPYHT *.

afnbHedlllee HarpyxeHwe oo0pasna OCYILECTBAAIOT HENPEPHIBHO ¢ HOMOUIBIO
OTPEeryJIUPOBAHHOY CTPYHM BOAB HAM [ecKa ¢ MNOcTosHHON  ckopocTthio 0,01 —
0,02 MIla/Mumn.

B npouecce HarpyXeHusi (QHKCHPYIOT BepTHKAJbHBIE B 00beMHHEe JedopManuu
oOpasua. HarpyxeHue NpoOBOJAT AC JOCTHXXEHHS HHTEHCHBHOTO pOCTa OCEBOU MU
c6beMHOH Ze(OopMaIuH.

llo pesyabraTaM HCOHTAHUM CTPOSAT rpadUKM 3aBUcHUMOcCTeil oceBoll A H 00D~
eMHOH © JAedbopMauu#t OT Harpysku Ac; (puc. | JaHHOro NpHUIOXKEHHA), NO KOTO-
PLIM OIpeAesAIOT KPUTHUECKHE HANPAXKEHUS O *P=A0 KP4 0s.

BenvunHa KPUTHYECKOr0 HANPAMKEHHA COOTBETCTBYET MHHHUMYMY OOBEeMHOM [e-
dopmanun o6pasua TpyHTa.

Ha ocnopaHuy JaHHBIX oOnpefeseHHA OXP AJS pa3JHUHBIX 3HAUCHHH O3 MOC/E
CTAaTHCTHUECKOR 006paboTku cTpoAT aumarpaMmy Mopa (puc. 2) n onpenensiror crta-
THUUECKUE 3HAYEeHUs pACUETHOrO YIyia BHYTPEHHEro TPEHUS U YASJbHOTO ClelJeHUS
TPYHTA IIPH JAHHBEIX BJAKHOCTH U ILJIOTHOCTH.

JUHAMHYEeCKHEe MCNBITAHHS 3aKaodaloTcs B NPHJAOKEHHH K HUCORFTHIBA@MOMY
o6pasnly TpyHTa OCEBbIX HOBTOPHHIX HArpy30K ¢ IapaMeTpaMy Harpy»XeHus, COOT-
BETCTBYIOUIUMHU DPeaJbHO JACHCTBYIOUMM Ha aBTOMOOMJBHOH jopore (aMniuTyaa Ha-
rpy3kun oy=0,02...0,15 Mlla, spemsa aeiictBus f,.=0,1...0,2 ¢ npu Tex Xxe 3Ha-
yeHHAX OOKOBOrO JAABJEHUSA, YTO U IPH CTATHUECKUX HCHLITAHUAX. B Teuenwe oJAHOTO
MCHBITaHUA IOBTOPHBIe HACPY3KH OCTAKOTCH INOCTOSAHHLIMHU. FICHBITaHUA nOpOBOAATCH
BO BCeM J[Hana3oHe AEHCTBYIOUIHX B peaJbHBEIX VCJAOBHUSIX Harpysok, HauuHas C MH-
uuMaJabHOi. IlocseAyiomine MCHRITAHUS OCYIIECTBJARAIOT NPH Harpyskax, OGOJbITHX
NpeALIAYIIHX HAa BEJHYHHY, HE NPEBHIUAIOIYI0 3HaueHHe OOKOBOro LAaBJICHUS, IIPH
KOTOPOM NPOBOAATCA UCHBITAHHSA,

pH HebGOJBIIOK AMHAMHYECKOH Harpyske HCObITaHus nposoidaT no 10 Thic. IHK-
ndoB Harpyxenus, CepHs HCHEITAHUE NPH ONpPEAENEeHHOM 3HaueHuH OOKOBOTO AABJe-
HUA [pexpallaercs HCHbhTaHUEeM HarpysxoH, BO3AEHCTBHE KOTOPOH BHLI3HIBAET HHTEH-
CYiBHOe HaKOILIeHHe OCeBHX U o0beMBBIX Aedopmanuil vepes 1000 muxsos npuiaoxe-
HUA HarpyskH.

B XoAe McnHTaHUA C NOMOIILIO ClHeNHaJbHOH H3MEpHTENbHOHN anmapaTypH pe-
TUCTPUPYIOT HU3MEHEHUsI OCeBOM U oObeMHOH aedopmauyii ofpasua, a TaKkKe PexHM
HarpyxeHus.

[Io pesyapTataM HCHHTAHKA AJIA ONPEACJIEHHOTO KOJHUECTBA IHKJIOB BO3Jei-
ctBus Harpysku (100, 500, 1000, 5000 u 10000 nuxaoB) cTpofiTcs 3aBHCHMOCTH
HaKOMACHUS oceBol Ay U 00BEMHOK Oy pedopManuit oT AEUCTBYIOLEH AUHAMHIE-
cKoWt Harpyskn Aoy (pHc. 3 HacTOsaNIerc NpHJIOXKEHHS).

[Io 3TUM ¥ aHaAJOTHYHLIM MM CTATHYECKHM 32aBHCUMOCTAM OIpPEAeNsioT Ko3d-
OUIHEHTE. AUHAMHYECKOK VCTOHYHBOCTH [ecHaHOTO I'PYHTA AJAA YKa3aHHOIO KOJH-
4ecTBa LUKJIOB:

Ky =" () /o), (2)

KN@ = ‘-'*'91 (N) ,':"1@- (3)

l E} L=
rpe O 1(N)? 0'1 (N) HANPAXKEHNE, COOTBETCTBYIONICe OIpedC/ICHHON BE/JHUHNHC HaKOIl-

JNeHHOH oceBo (00BeMBOH) nedpopManuu ofpas3ta NPU [MOBTOPHOM BO3ACHCTBHH Ha-

A 5
FPY3KH O/ ONpPeAcsieHHOro KoJUuUeCTBa NHKJIOBR €€ NPHJO0XEeHHda, Oq7 , 01 — HanpH-

KEHHE, COOTBETCTBYIOUIGe TOH XKe BeauuyHMHe oceBol (oOveMmHo#t) pedopmauuu o006-
pasia MpH CTaTHYeCKOM BO3JASUCTBHH HATDV3IKH.

“ Ilpu Harpysxe, Ha3RBAEMOHW HAuaJhHOW KDPUTHUECKOH, [PYHT MEPEXOAMT H3

a3el ynJaoTHEHHA B (a3y CABHra ¢ MOSIBJAGHHEM OTAEJbHBIX MJOMIAAOK CKOJbXEHHH
U CIBHrA.
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Ilocie cratucTHueckoH o6paloTKU pe3yiabTaTOB ONpeReieHHsd Kv' u Ky® nas
ONpedesIeHHOr0 KOJHMuecTBa BO3jeHCTBHH Harpy3knm N 1O pacueTHbIM 3HaueHusM Kw
ctpourca 3aBuchMocth Ky=f(lg N) (puc. 4), no XortopoH rpaduuecKH (3KCTpano-
JAldel) onpeaensieTcs 3HaueHle Ky A/ KOAMYECTBA IHMKJIOB BO3JEHCTBUA HACPy3KU
N> 10 000.

[To pmaunmM onpeaenenuss Ky AJsi PasjinyHBIX 3HAUEHHA O3 BBHITHCISIOT BEJH-
UHHHE O (n)*P=0[*PKy, CTpOAT auarpaMmy Mopa n onpenensioT pacueTHble KPUTH-
YeCKHe 3HaueHud NPOYHOCTHEIX XaPaKTEePUCTHMK TIpyHTa Py U Cy IIpU INOBTOPHOM
HarpyKeHuH.

[Ipr HeBO3MOXXHOCTH IPOBEAEHHA HCILITaHHHK 00pa3syOB IpYHTA B YCJOBHSAX BO3-
Le¥CTBHS NOBTODHHX HArpy30OK pacueTHhle BEJHYUHB! yIrJjia BHYTPEHHErQ TPEHHUA QP
¥ yiaeapHoro cuennennss Cy KPYIOHREIX, CDEAHEH KPVINHOCTH U MeJKHX IIeCKOB JAJ# 3a-
JaHHOrO XKOJMYECTBZ LHKJOB HATPYKEHHSA MOXKHO NPHOJMIKEHHO ONpelenfaTb 0 pe-
3yaAbTaTaM CTATHUSCKUX HCRLITaHui.

[lo nanHBIM ompefeneHdst CTATHYECKHX PACUETHHIX 3HAUeHHH 01*F, HCIOJb3YS
IOJYYEHHBle B pe3yJbTaTe BLIMOJHEHHBIX 3KCNEPHMEHTAJBHLIX HCCNeJOBaHUM 32MIH-

pPHUECKHE 3aBHCUMOCTH, YCTAaHABJANBAWT Oywy*F 10 dopMyJe
P = 6*PKy; = 0P (1 — a2 Ig N), (4)

T1e o — HHTEHCUBHOCTL CHMXXKeHus xosdhdunyienta AUHAMHYECKOW YCTOWUHBOCTH.
Jdaga necuaHelX TPYHTOB NPU CTENEHU UX BAaXKHOCTH S,=1

a=0,0535Ks~ "1 (3)
a an Sr=0,3
—0,036
a=0,0323K; , (6)

Ilo faHHHIM OnpeAeaenus oO;(v)*? VA Pa3JHUHBIX 3HAYEHHH CTPOAT JHarpaMmy
Mopa n onpezeaaloT yron BHYTPEHHero TpeHusi Qy M yiAedeHoe cueneHue Cy.

NPHJTOXEHHE 7
[IPUMEPDbI PACUETA

[lpumep 1. ¥YcranoBaeHHe THNA VBJIAXKHEHHR pPaOOUero ciaos 3IeMISHOro NOJOTHA

Hcxodrnoie dannvie. lopora npoxoiuT B BHleMKe. TOMIIHBA AOPOXKHOH OMEXJIEH
0,8 M. B ocHOBaHMM BHIEMKHW NOJ pa0OYHMM cJIOEM 3aJeTaloT CYIJINHOK JIeTKHH IhIe-
BaTHM Ha rayoune 1,0—2,5 M M cynecb Jierkas nuljjeBatass Ha rayouse 2,5—5 M or
NOBEPXHOCTH IOKPHITHA npoe3xxeHd uvactd. I'ayOuHa 3ajerasus IOpU30HTA T'PYHTOBHX
BOJL B OCeHHHH nepuojg — 3,5 M, B BecSHHHH nepuos — 2,5 M OT NOBEPXHOCTYH NOKPHI-
TAS 1npoe3dxed vactu. I'nybnHa npoMepsaHud 3eMJSHOTO nojgotHa 1,1 M OT HU3a
JAOPOXHOH OJEXJHI.

Pemenne, Coraacuo usanoxenHomMy B mn. 1.6 macrosmero Ilocofuss nAOTHOCTH
rDYHTOB E€CTEeCTBEHHOro OCHOBaHHs coctaBaser (0,9 or HambGoabmell MIOTHOCTH IO
METOAY cTaHiaptHoro ynjaoTHenus. Ilo taba. 7 nMeem:

AJdA CYIIeCH HEFKOﬁ—qIH(10)=105, q”x(m)=90, q“‘mu)=85, qlvx(lu)=80 rlla;

JJS1 CYrJIHHKa JIEFKOro mneljeBaToro — §'x10y=200, g'ku0y=130, g"Mx0y,=120,
QWR(10)= 110 rlla.

ITo ¢popmyane (3) npua. 1 umeeM:

BJisi CYNECH JIErKOM

1,01 (105 4 90 4- 85 4 80) 100

k e Y — v
: 4.1000 - 9,8 0,93 w

AJS CYTJIHHKA JICTKOTO HNELIEBATOTrO

1,01 (200 4 130 4 120 + 110) 100
e = 4.1000 - 9.8 = 1,44 .
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ToaliuHa CcJa0f Cynecu Jerkod HaXL TOPU3QHTOM TPYHTOBBIX BOJ B OCeHHUI me-
pHOA cocTaBasieT: 3,9—2,0=1 M.

IMpr hx=0,93 M<<]l M nonyuaem no ¢opMmyne (1) npuna 1 Hs.yproey=0,8+1,1+
+0,93=2,83 Mm.

To.nm.HHa CJIOZ CcVIecH JIerKOM HaJd TOPH3OHTOM TrPYHTOBEIX BOJ B BeCeHHHH
nepuof cocrapasieT: 2,9—2,5=0. Ilpu h,=0,93 M>0 MoxeT HMeTb MeCTO MOAHATUE
KANUJJAAPHON BOJAH B CYTJMHKE JIETKOM MBIJIEBATOM.

[Tpu hx=1,44 M nonyuaem no dopmyae (2) npua 1 Heypy=1,541,44=294 wm.
Hroro nveeM: Hg.ypoc)=2,83 M<3,0 M; Heypsy=2,94 M>2,5 M.

BBuay TOro, 4T0 paccTOAHHE OT MNOBEPXHOCTH MOKPHITUA MpPOe3KeR YacTH KO
TOPH30OHTA TPYHTOBBIX BOJ B BECEHHHMH INepHoJ MeHbllle «0e30nacHON» TJAyOHHLI 33-
JeraHnst 'PYHTOBLIX BOJ B 3TOT INEPHOA NPUHUMAaeTcA 3-d TUI yBJAaKHeHusa pabode-
I'o CJOX 3eMJIFHOrO IOJIOTHA.

HcxoOnoe Oannote. Jlopora npoxoAuT B Hachkind BeicoTo# 2,5 M Bo Il JOpoXHO-
KAuMaTuyeckon 3oHe. TonmnHa gopoxHo#l oaexant 0,8 M. Haceinb ycTpauBaT H3
CYIJIHHKa JIETKOrO IhJeBaToro, Xoad(guuuesT ymjotHenus rpyHra 0,98 or Haubo0/b-
led IJOTHOCTHM IO METOAY CTaHAapTHOrO YILIOTHeHHs. B ocCHOBaHuuM HacuhnH 3aJje-
raloT CYrJIMHOK JIerKHH MNbljJeBATHH Ha rayoupe 2,0—3,0 M ¥ cynech Jjerkas InnljeBa-
Tasi Ha rayonHe 3,0—6 M OT NOBEPXHOCTH IOKPHITHUS mnpoesxked uactu. [ayOuHa
saJjieraHyus rOpPH30HTa TPYHTOBBHIX BOJ B OCeHHUH nepuod — 4,0 M, B BeCEHHHUHA Iie-
puox — 3,5 M, B JIeTHHUH nNepuog — 5,0 M OT IIOBEPXHOCTH INOKPLITUS Npoe3KeH vacT.
Inybuna npoMmepsaHpsi 3eMJASHOIO MnoJotHa — 1,1 M OT HH3a HOPOKHOH OAeXIbI.
Hauano ocenu — 16,IX, wadano ycrofiumporo npomepsanus rpyHtra — 29.XI.

Pemenue. Toamuna cJosl cynecw JIerkKohk HajXx TOPUSOHTOM TIPYHTOBHIX BOJX B
OCEeHHHH MMepHoA cocraBader: 4,5—3,0=1 M. Ipn hx=0,93 M<] M noayuaeMm no
dopmyne (1) mpua. 1 He.yp(ocy=0,84-1,14-0,93=2,83 wm.

Toamuna caod cynecd Jerko# HajA TOPH30HTOM TIDYHTOBBEIX BOJ B BECeHHHM
nepuoy cocrasaser: 3,0—3,50=0. IIpn ~Ax=0,93>0 MoxerT uMeTp MeCTO MNOAHATHE
KanuJJIsDHOM BOAH B CYIJAWHKE JIETKOM IILIJI€BaTOM.

CyMMapHast TOJIIHHA CJOA CYIVIMHKA JIEFKOro NLLJIEBATOrO HOX NOAOIUBOH Ha-
ChIIK U CYIeCH JErKOH Haja rOPH3OHTOM TPYHTOBLIX BOJA B BeCeHHMH NEpPHOJ COCTaB-
Jaer 14+0=1 M.

[Mpn Ax=1,44 M>1 M KanujajiapHass BOJA B BECEHHUH NEPUOJ TOJHUMAGTCA OT
FPYHTOBHIX BOA A0 NOAOIIBH HacuinW. [Ipu HaauyMy TaKHX YCJIOBHH ONpPeReAsior
BREICOTY KaANUJNSAPHOro MOJAHATHS BOJABL B rpyHTax Hacenu., COrJacHo H3JOKeHHOMY
B npua. | [locobus mpononXurtenbHOCTh NEpeMeLleHUs] KalWAIAPHOH BOABI B TPyH-
TaX HacbIIHM cocTasJaseT 15 eyr.

[lo Ta6a. 7 nmeewm:

1JSl CYTVIMHKA JIerKOr'o IIbLJeBaTOrO, IpPelHa3HaYeHHOTO AJIA YCTPOHUCTBA HACHIIH:
qmm —280 QHK(IU)-—-215 qHIK(m)—ISO L’]WK(IU} 160 rI'Ia Klm(10)=10'10"9;
KII (1:])""5 10_8 KIII (10)—'10 10_3 KIV (10)“‘15 108 M/C

Has cyrJIMHKa JIerKoro HBIIEBATOTO B OCHOBAHMH HACHIIH: Klw0y=15-10-%;
K11 (10)—-—35 10—-8;, K, (10y=40- 10-3; meun)—so 10-8 M{C

Ilo qJOpMWIaM (32) n (33) HMeeM [pH TeMIepaType 5° C:

AJIsT CYIJIMHKA Jerkoro IMRJIEBaTOoro B Hachild — q'x=283; ¢''x=217; g =182;
V=162 rlla; K'»=8§,5-10-9% K!,=4,3.10-8; Kl --85 10“3 K1V,=13.10- M/c;

AJISl CYI'JIMHKA JIETKOTO NLJIEBATOTO B OCHOBAHMM Hachmd — Ko =12,8.10-8;
K',=298.10-%, K!1,=34.10"8; KV;=42,5.-10"8% M/c.

[Io popmyaam (29) u (30) umeem: P=l1.1=1 M, r=1 M.
[To dopmyse (31) moayuaeM:

4.8,5.107°
12,8.1084298.10~8 +34.1078+42,5.107°
Ul= —085 m; UM =—-0,71 m; U = —0,56 m.

Ul=1

— 1 = —0,97 Mm;

ITo dpopmyne (28) umeem:
Aaa | rpynne! Kanuansapos IPYHTA B HACHITH
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1 — S! 1 083 . 100
15 .94 .60 - 60 — —_——

——eeee e ._....._..._..._+
8,5.10"%.1 85.10~%.12 | 1000.9,8

0—14(—097=+1)1 lin}1 (S ~1)1
FO=14 (=097 + 1)1 {in 283.100/(1000-9,8)4+0—1 |

oTkyaa S'=1,17 M.

Anasoruano noaysaem: SU=1,23 m; SM=1,21 mM; §'V=1,18 m.

Ilo dopmyne (4) npun. 1 BrcOTa KaNWAASPHOTO NORHATHSI BOJAL B HACHINN Haf
FOPH30HTOM TPYHTOBBIX BOJ paBHa hx=(1,174+1,234-121+118)/4=1,2 m.

Ilo popmyne (2) npua. 1 nonydaem Hﬁ ypmy=1,0+1,2=2,7 M,
itoro umeeM: He yplocy=2,83 M<4,5 M; Hg yp(sy=2,7 M<3,5 M.

Crnef0BAaTENbHO, TPYHTOBHE BOABl B OCEHHHH W BECEHHHUHM NepHOAH roja 3aJera-
10T Ha «0OesonacHoU» rJyOHHE OT BEPXa NMOKPBITHA NPOE3xKEeH YacTH.

Hcxodrote dautpie. Te Xe, 4TO B IPEALIAYIIEM TIPUMEpPE, 32 HCKIMOUEHUEM Iay-
OHHB 3aJieraHusi I'PYHTOBHIX BOJ B OCEHHHH nepuoi, Koropasi cocrasJjser 3,8 M oOfF
NOBEPXHBOCTH HOKPBITHS NPOE3KEH YacTH.

Pemenne. Tonmuuua cnog cynecHw JgerKOi HajA TOPH3OHTOM TI'DPYHTOBHX BOJ B
OCEHHHH mepHo] cocramaser: 3,8—3,5=0,3 m. Ilpu A,=0,93 M>0,3 M KanmuuIApHan
BOJla B OCEHHHUH NEpHOI NOAHUMAETCH OT I'PYHTOBEIX BOJA [0 CJ0S CYTJHHKA JErKoro
NELJIEBATOrO OA NOAOIIBOW HaCHIIH.

CyMMapHas ToJIluHa C¢Ja0s CYFJIHHKA JerKoro NbJIeBaTOro mojJ HOAOLIBOH Ha-
CHIIH M CylecH JerkoW Haj TFOPHU3OHTOM TPYHTOBHIX BOJ B OCEHHHUHU INEPHON COCTAB-
asger 1+0,3=1,3 M. [lpu Ax=1,44 M>13 M XanuuigapHas BOAA B OCEHHHHA NepHO
NOAHHUMaeTcs] OT FPYHTOBLIX BOJ A0 MOAOLIBHI Hackind. IlpU HanUUMM TaKHX YCJIOBHU
Onpenesiior BHICOTY KaNNAJSAPHOTO NMOAHATHS BOJAB B IPYHTax HACHIIH,

[lo dopmyne (5) npun. 1 yCcTaHABAUBAIOT NPOJOSKHUTEAbHOCTHL MNOAHATHS Ka-
NUJNIAPHON BOALI B HACHIIK B OCEHHHI NEPHOA:

t [1,44 — (3,8 —2,5]74
" (5,5—2,5)—(3,8 —2,5)

ITo Tadu. 7 umeem naJd cynecn JIETKOR MNBbIJIEBATOA B OCHOBAaHHM HaCHIOH:
Kw(10)=25 10— 5 K” (10)—40 0”'“B KIH 10)—'50 10"8 wa(m)"“ﬁo 108 M/C

ITo cbopmyne (33) umeeMm npu Temnepatype 5° C: Klp=21.10-8; KIl,=34.10-8;
K1,=43.10-8; KVy,=51-10-% M/c.

Ilo Q)Opmy.nam (29) n (30) mmeem: P=(0,3+1,0)1=1,3 M; r=0,3+1=1,3 M.

Ilo dopmyne (31) nmoayuaem:

=0 CYT.

4.85.1077
U'=03| ————————————————————,
01 . 107°%4+34.107%443. 1078+ 51 .10

4.85.107°
(12,8 1078 4298.107%434.1078 4425 0—3)
—(0,34+1)=—1,26 M}
UM = — 1,12 m; UM — 0,95 m; UV = —0,76 M.
Ilo dopmyse (28) umeem aas I rpynnel KanuaasipoB I'DYHTa B HaCHIIH

+ 1

1.3— 8 1 283 - 100
6-24-60-60==———'——————-———-———-—[-—-——+0_1,3+
8,5.10“9.1 3,5.10-—9 1000 - 9.8
(S' —1.3) 1 ]
I %I DN —m—m——— ..
+ (=124 1,9) ] ﬂ[ 283 « 100 /(1000 - 9,8)+0— 1,3’

orkyaa S'=1,38 wm.
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AnanoruuHo nogayygaem SU=1,39 M; S™M=136 M u S'V=1,34 m. Cpenusasa no
TpynoaM KanujajaspoB IPYHTa BhicOTa KaNWJIJISIDHOTO IIOAHSITHS BOJAH B HACHIIM Hajg
TODHU30HTOM TpPYHTOBBIX BOJ B OCEHHHH mnepuHox paBHa: hx=(1,3841,3941,36--
+1,34)/4=1,37 M.

ITo popmyae (1) npuna 1 moayuaeM He ypoey=0,8+1,14+1,37=3,27.

Mitoro umeeM: He.ypoey=3,27 M<3,8 M; He.yps)=2,7 M<B,0 M.

Cne0BaTeJNbHO, T'PYHTOBLIE BOAH B OCEHHMH U BECEHHHHA NEPHOARI roja 3aJe-

TalT Ha «0e3omacHOM» rJy0HHe OT BepXa MOKPHITHUA MPOE3KEeH UACTH.

Ilpnmep 2. OnpenesieHne NPUTOKA aTMOCHEpPHLIX OCAJKOB B I'DYHT
Ha olouHHax nepen NpoMep3aHUEM 3€MJISHOr0O NOJOTHA

HcxoOHote Oannbte. Jlopora npoxomur no Ttepputopuu KajauHuHckoll 06/acTH.
TloBTOpAEMOCTs BHINAAEHHS OCaAKOB OZHMH pa3 B 20 Jer. MecTHoCTs paBHHHHAS.
IupuHa npoesxkeli yactd 7 M, OOOYHH — 2,5 M, IONEPEUHHA YKJIOH 0004nH 40%;.
IlokpriTHe npoesxefr uyacTH — achaabrobetoH. OO6GOYHHH YKpeIJIEHH IecyaHo-rpa-
BUMHOH cMecbl0o., I'PYHT 3eMJSAHOro MOJOTHA — TAXEJBIHA NbJEBATHIA cyrJanHok. Ormn-
TMajbHas Baaxuocts 14%. Kosdduuuent ynaoTHeHus IPyHTa B pacyeTHHE nepu-
ox — 0,93.

PacuyeTHrle 3HaueHUs METEOPOJIOTHYECKHX (PAKTOPOB NPHHHMAKOT no Taba. 4:

Tx=230 u (13800 MuH); i{5=0,000 mMm/MuH; m=65; d=0,8 rlla; v=4 wm/c.

IlocnenoBatebuo ONpEAEaAIOT:

1) cyMMapHyiO BeJHYUHY CMAuMBAHUA TOBEDXHOCTH Ipoesxeld wyactd no ¢op-

mynaMm (11) u (12): Hewy=0,01.65%70,8(43200—13800)/65=4,6 MM; Hewo)y<s
<.65.0,50=32,5 MM;

NIPUHUMAIOT Henoy=4,6 MM;

2) CyMMapHVIO BeJMYHHY CMauMBaHUs NOBePXHOCTH ofounn no dopmyaam (11)

3
n o (12): Heu=0,04-65°7 0,8(43200—13800)/65=18,5 MM; Hews<l65-1,5=97.5 MM;
npuHuMaloT Hey=18,5 MM; ;

3) CyMMapHOe KOJIMUeCTBO BOJbl, BOIUTHBAKIIEHCA B IOKDPLITHE:

no gopmynae (14) fencoy= (0,005-13800—4,6)/(0.005-65) =198 mumu;

no dopmyne (13) Hzpoy=0,003-651In(1+80-0,005)100,4n198=86 mMm;

4) HMHTEHCHBHOCTb NOCTYIJIEHHA BOJHK Ha 06ouuny: 1m0 dopMmydae (I8) icroy=
=(,000—8,6/(65-198) =0,004 MM/MuH;

no ¢opmydae (17} ins=0,0064-1/2,5-7/2.0,004=0,011 mm/MuH;

D) Ko2((dHIMEHT BIHTHLIBAHHS BOAK B TPYHT 3eMJSHOro NOJOTHA 10 rpaduKy
(puc. 1); ana cyravaka ¢ koaddunueHtrom ymiaotHenud 0,93 m onrtuManbHOR BJaXK-
nocteio 149% moayuaror C=0,1:

6) HHTEHCHBHOCTb BIHTHIBAHHUA B TPYHTOBBEIE OOOUMHHE: 337aI0TCA lep=
=0,007 mM/mun. ITo rpaduxy (puc. 2) npH ie;=0,007 mm/Mun u I=40%, nonygawT
f5n=0,018 mMm/Mun, Toraa isx= (0,018+0,02)0,1=0,004 MmM/MuH.

C zpyroit ctopoHH, izp=0,011—0,007=0,004 mm/MuH.

Beupy paBeHcTBa 00OMX 3HAYEHMH MHTEHCHBHOCTH BIUTEIBAHHA NOAOOD 3aKOH-
ueH. llpuHUMAaOT ipr=0,004 MM/mHusn;

7) cyMMapHOe KOJHMYECTBO BOJB, BOHUTBIBAIOLIEHCS B TPVHT 3€MJSHOTO INOJIOTHA
Ha oOounHax, no Qopmyre (22) Hznwosy=0,6-0,004[13 800—4,6/0,005—(18,5—
—4.6)/0,0111=27,9 Mmm;

8) uciapeHne BOJABI M3 MPYHTZ 3eMJAHOTO II0JOTHA Ha OOOUNHAX:

10 dopMmyae (24) ipen=25.10-%.0,81g(1-+80/0,8) (1+0,15-4) =0,00064 mMm/MuH;

no gopmyne (25) Tucn=43 200—13 800=29 400 muH;

no gopmyne (23) Hucn(osy=0,70-0,00064-29 400=13,2 Mm;

9) nputok BOAM B TPYHT Ha o6ounHax no dopmyne (6) ¢ ar.aey=10"3X
x 1,3(27,9—13,2) =0,019 M3 na 1 M2

Mpumep 3. YcranorJenue BAAKHOCTY TIHHHUCTOTO TPYHTA TEpe] ero
NpoMep3aHKeM Ha ydacTKax BOper, YBA2AXKHAEMBLIX B OCHOBHOM
aTMoCPEpHBIMH OCALKAMU

PaceMotprM aBa mpuMepa omnpefesieHus BjaxkHocTi, OnuH — A1 KOHCTPYVKIHH
¢ MOPO303allINTHBLIM CJIOEM 113 HEKOHJHLHUOHHOTO TIecKa Ha BCH LWHPHHY TOJOTHA,
ApYrou — 6e3 Takoro cnaos. B ocTaJsbHOM HCXOAHBIE [JaHHLIE [AJS pacueta OJHU
H Te me-l
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Hcexoouote Oannele, lllupuua 3eMasHoro noJjiotTHa 12 M, mpoedxeln yacTw 7 M,
kpaeBoil nmoJsockl 0,5 M. IlocaenHdass uMeer TO Ke MOKPLITHE, YTO H HPOE3IXKafd YacTh.
3anoxeHHe otkocoB Hacwinu 1 :3. Toamuna mopoxHo# oxexaH 6e3 MOPO303aHIHT-
Horo caod 0,5 M. I'pyHT 3eMJAHOr0 NOJOTHA — JErKHi NBJIeBATBIH CYIVIMHOK C KO-
abunyentoM yinotHenusa 0,98. MaxkcuMmasibHasi NJAOTHOCTH 3TOIO IPYHTA, YCTAHOB-
JieHHast MeTOoAOM CcTaegapTHOro ymiaorHenus, 1810 kr/m3®, onTHMaJibHasi BJAXKHOCTH
15%. MopososamuTHeii cjaolt Toamuuo# 0,3 M YCTpOeH M3 MeEJIKOro neckKa. BJax-
HOCTb I'PYHTOB Hepej BJaroHakoNJIEHHWEM paBHAa ONTHMaJbHOM.

BJuaronakomnneHue atMocohepHbBIX OCaJKOB B TPYHTE NPOMCXOJAHNT B OCEHHHHR Ie-
PHOJ ¥ 9acTh 3UMHE [0 YCTOHYUBOrO MNepexoja CpeJIHEeCcYTOUHOH TeMIepaTyphl BO3-
Ayxa uepes muHyc 5° C.

B TeyeHHe 3TOro CpoKa NPHTOK BOJALI B I'PYHT cocTaBJjsaer 7 J/M2 mof npoesKei
yacThlio B 16,5 a/M? nmox oboumHaMu 3a IIpelesaMH KpaeBoM IOJIOCH, OTTOK BOJBI
13 MOpO303allliTHOTO CJOS Yepe3 OTKOCH 3eMJITHOro mnoJiotHa — 25 Ja/m2. C yueToM
3anasAblBaHUs NpPOMep3aHHUs Hecka MOPO303allMTHOrO CJA0Sl IpocauMBaHHE BOJL H3
Hero B HHIKEJeXAlUIU{d IJIHHUCTHIHA TPYHT MOXKET NPOUCXOAUTh B TeueHue 50 cCyr.
TeMnepaTypa rpydTta B 3TOT nepliof cocTtasJasieT B cpegneM 5° C.

B pacyer BK/aOHAIOT NMOKasaTead KaNWAJAPHHEIX CRBOHCTB TpPYHTOB M3 Tabga. 7.
ITH nokasateau npiBoauM k temnepatype 5° C mo dopmynam (32) n (33):

IJs1 MeJkoro necka — ¢x'=059,4 rlla, ¢«''=545 rlla, ¢x'''=495 rlla, g<!V=
=446 rlla;

AJS1 JIETKOTO TNBIJIEBATOr0 CYIJIMHKa — gx!=277,2 rlla, ¢«''=2129 rlla, g''i=
178,2 rlla, ¢«'V=158,4 rlla, K '=0,9:10—-% m/c, Ku''=4,3-10-8 Mmfc, Kpl'll=
8,5-10—8 Mm/c, Kp'V=12,8-10—-8 wm/c.

BriuucasieM nmo dopmyae (4) Wipa=0,192, a satem Wy;=0,192—0,03=0,162 pas
JIETKOT'O NEJIEBATOrO CYIJIMHKA.

Jasi KOHCTpyKuuH 6€3 MOpPO0303alUUTHOrO CJIOA ONPEAEHsIOT TJAYOHHY, Ha KOTO-
Pyl0 MOXeT IDPOCOUYUTBCHA BOJAa moj O00UMHAMH Ha pa3JMuUHbBIe MOMEHTHl BPEMEeHH.

Ilpuaumaror £=25 cyr. B 3ToM cayduae puas I rpynnel gamumisipoB Ky!' =
=0,9.10-8.25.24.-60-60=0,0194 ™m; g«!/(p=g)=277,2-100/(1000-9,8) =2,83 wm.

IIpu 2tMx BesaWuuHax nosydaeM no HomorpamMme (pue. 6,a) S'=0,35 m. AHa-
JJOTHYHO ycraHaBauBaot S1'=0,71 M, S=0,94 M, STV=1,15 wm.

[Ipy 3amanHOH NPOXOJKHUTENBHOCTH INPOCAYMBAHUMSA ONpPEAeasAoT no dopMyae
(34) obbeM BOAH, KOTODHIE NWOCTymaeT B T'PyHT mox oGowmuoi: (0,354-0,71+40,94+
+1,15) (0,162—0,150)0,98-1810/(4-1000) =16,7 a/m2.

PesyabTaThl pacueTa IPaKTHAYECKH COBHNAAAOT ¢ BEJMYUMHOH NPHTOKZ BOJALI B
TPYHT, paBuHon 16,5 a/m2. Ilpu sToM ycnOBHH IyOHMHE NTPOCAUYMBAHHS, BLHIUUCJICHHEHIE
HpH =25 cyT, ABJAIOTCA HCKOMBIMI.

Takon e pacueT NPOBOAAT AJSI ONPEAEJNEHHS TAyOHH, HA KOTOPHIE MOXKeT Npo-
COYUTBCA BOJAE OT HH3a AOPOXKHON ofexnw. B sToM ciygae o6beM BOAB, KOTOPHIH
MOCTYIae€T B TPYHT, JAOJKeH OniTh npubiausuteasHo pased 7 Ja/m2, IloayuaeMm, 4TO
S'=0,14 M, S"'=0,3 M, S111=0,39 M, SV=0,47 M.

3aTeM ycTaHaBJHBAIOT, corsnacHo n. 4.2 Iloco6us, BJAXKHOCTL I'PYHTA MO CAOAM
3eMJIAHOT'O IIOJIOTHA.

BanaxXHOCTE TpyHTa IOA MNPOE3XKeH YacTbl0 M KPaeBOH NOJOCOH COCTABJSET:
Ha ray6bune 03 M — W=16,2—(16,2—15)/4=15,9%: mna raybune 0,39 M — W=
=16,2—2(16,2—13)/4=15,6%: na rayéune 047 M — W=16,2—3(16,2—15)/4=
=15,39%.

[Io sTiM HaHHBIM NOACUMTHBAIOT CPEAHIO0 BJAXKHOCTh TPYHTA IO CJOAM 3eM-
JISTHOT'0 NOJIOTHA NOJ Npoe3xXell HacThlo:

A, M. . . 0—01 0,1—02 02—03 03—04 04—05 05—0,6 0,6—0,7
W, o . . 162 16,1 16 15,7 15,3 15,1 15

AHAJIOTHYHO YCTaHABJHBAIOT CPEAHIOI0 BJAXKHOCTb IFpyHTa Ha OGOUHMHE O/ TeX
XKe CJOEB 3eMJSHOIO IOJIOTHA:

AhM . . . 0-03 03—04 0,4—0,5 0,5—0,6 0,6—0,7
w, o . . . 159 158 15,6 15,5 15,3

Il

B sTOM cayuae OTCUET PAcCCTOSHHE IMPOBOASAT OT OTMETKH HU3a AOPOKHOY OfexK-
I Yy KPOMKH NpPOe33KeH HaCTH.
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3ateM nepexonAT XK PACUETY BJAXHOCTH TIVIMHICTOrO IDYHTA B KOHCTPYKIMH
C MOPO0303allHUTHLIM CJOEM U3 HEXOHJHINIOHHOTO NeckKa Ha BCIO LUMPHUHY 3eMJSHOro
MoJIOTHA. B 3TOM cJiyuae NPUTOK BOALI B TPYVHT M[0A MOPO303aUIUTHLIM CJIO0EM
[(7+2-0,5)74+2-2-16,6—2-0,9.25] : 13,8=5,6 a/m2, rae 0,9 M — NpoTAXKEHHOCTh 30-
HAl HCMAapeHHs BOAE H3 MOPO303aIUMTHOrO CJIOA MO BEICOTE OTKOca Hachnd; 13,8 M —
ITHPHHA 3eMJISSHOrO IMOJIOTHA TOJA MOPO303alIUTHH M CJIOEM,

AHaJOTMUHO H3JOXEHHOMY ONpefeinM 3Hau€HHs rJayOHH, Ha KOTOpHle MOXKET
NMPOCOYHTLCHA BOJa OT HH3a MOPO303allMTHOrO CJOS Ha pas3juuHble MOMEHTH! BpeMe-
HH, HO He Oosee ueM 3a 50 cyr. IlpenBapuTeJbHO BBIUMCJAHM 3HAYEHUS YAEJbHLIX
ABHKYIIMX CHJI MEHHCKOB KamH/UISIDHO-NOJBELICHHON BOALI NpPH ee NMepeMelleHHH U3
NecKa MOPO303alMUTHOrO CJ0A B HHXKeJeXKaulHi cyTrJIHHOK.

NveeM, uTO Gepimy= (59,4-+54,54+49,5+-44,6) : 4=>52 rlla. Torpa: g«'=277,2—
—b2=225,2 rila; G''=212,9—52==160,9 rlla; gx''"'=178,2—52=126,2 rlla; gx'V=
= 158,4—52=106,4 rlla. 3anaemcsa {=4,5 cyr.

B atom cayuae Ku't=0,9-10-8.4,5.24.60-60=0,0035 M; gx!/(p=g) = (225,2-10%):
: (102.9,8)=2,30 M. Ilo momorpamme (pmc. 6,a) S'=0,13 M, Ana Apyrux rpynm
kanuaaapos SU=0,25 um, SM=0,32 mu, S'V=0,37 M. DTH riayb6HHBEl ABJAIOTCH HCKO-
MBIMH, TaK KaK COOTBETCTBYIOIUMHA MM 00BeM BOAE], KOTOPHIH IOCTYyIaeT B TPYHT,
npulaH3uTESbHO paseH 5,6 Jj/m2.

Brawuasi nojiyueHHHE BEJUYUHH B pacueT, NMoJydaeM cpPefHHEe 3HaYeHHsl BJaXK-
HOCTH TPYHTa IIO CJOAM 3E€MJISIHOTO MOJIOTHA MNOJA MOPO303aLIUTHHIM CJIOEM:

h,m . . . 0-0,1 01—-02 02—0,3 03—04 0,4—0,5
vV, % . . . 162 16,1 15,8 15,5 15,0

IIpumep 4. YcTanoBaenne Ha pas3JnuHbie MOMEHTB BPEMEHH B OCEHHHM
nepuop pacnpenescHls COOCTBEHHO KaANHNJIAPHOA BOJABL! B JBYXCJIOHHBEIX TrpyHTax

HcxoOHvte Oannoie, BepXHHR caoffi rpyHTa — cynech Jerkas TOJIMUHOR 1 M,
HIXKHHHA CJIOH — TSAXENBIH NHAEBATHH CYyIJaHHOK TosqmuHoR 0,5 M, pacnoyoXXeHHBLIR
HaJ TOPH3OHTOM I'PYHTOBHIX BOJ.

Cyneck XapakTepHnayercs noKasaTedsiMH: Kyoc)=0,98; 0cx=1900 xr/m2; Wies=
=12%: Wonr=10,2%: 7'ra0y=170 rlla; g xa0y=125 rlla; ¢g"Wg10y=95 rlla;
g'Ve0y=75 rlla; Klw0y=95-10"8 Mfe; K'wa0oy=10-10-8 m/c; K"My10y=20-10—8 M/c;
Klvm(10)=25-10'3 M/C.

TAxennl nnineBaTHl CYIVIKHHOK XapaKTepH3yeTcs MOKasaTedsaMH: Kyoey=0,96;
ex=1850 xr/M3;, Wi:=152%; Wonr.=132%: ¢'k(10y=340 rlla; g"x(10y=210 rlla;
qnlx(w)=195 rlla; I?WE(ID)=185 rlla; K'w(10y=060:10—-1 Mm/c; Knm(m)=165-10'1° M/c;
KW %10y=275-10"1% M/e; K'Vw(10y=385-10—1° m/c,

3nech Kyoey KOQGHINEHT VIJIOTHEHHS TPYHTA OCEHBIO, Qcx — IJIOTHOCTH CKe-
jJera rpyHTa; Wk.p — KaOUAAAPHAA BAArOEMKOCTh, Wonr, — ONTHMAJbHAS BJ2XHOCTD,
g'x10) 9 'x(10), §'Vx10), §Vr10) Kloy10y, K10y K10y » K"V aw(10) COOTBETCTBEH-

HO yJeJibHBle ABHXYIIHNE CHJBI MEHUCKOB H  KO3(pP(PUIHEHTH NpPOocauuBaHHA BOJARI
no rpynnam kanuanasapos npu 10° C,

TemnepaTtypy rpyHra oceHblo npunuMalt pasHot 5°C. Torma mo dopMmyaam
(32) n (33) mMeeMm aas cymnecH *: glyzy=170(1,02—0,002-5) =168,3 rlla; Klus)=
=5-10-%(0,740,03-5) =4,3-10—8 M/c.

Hasi Apyrux rpynn KanvaasapoB: ¢lgey=123,8 rlla; Klyu:)=8,5-10—8 mM/c;
g1 %2y=94,1 rlla; K'Wli,0y=17-10"8 M/c; 9WVk(y=74,3 rlla; KWVy2,=21,3-10—8 Mm/c.

ABanornyHO HJd THAXKEJOro MHEJIEBATOrO CYIHHKA: §lx1y=336,6 rlla; Klyy=
=51-10-1° M/c; g'x1)=207,9 rlla; K'yp),=140,3-10-1° Mmfe;: g'11y=193,1 rlla;
K4y =233,8-10"1° Mfe; g'Vy1y=183,2 rlla; K'WV,,=327,3.-10—1% wm/c.

HAsi TSAXKEJOoro mHJEBATOI0 CYIJIMHKA VCTAHOBHM paclpelefieHne BOIE! 4epes
38 cyr ¢ MOMEHTa ee nepeMelleHHs OT rOpH30HTa IPYHTOBHX Box. Haa I rpymmw
KallHJJAPOB: Klw{1)=51-10-10-38'24-60-60=0,0167 M, qlﬂ(n/(pﬂg)=3,43 M. H]JH

* CJaolt cymecH — BTOpPOH 1O NOPAAKY CJOH IO HaNpaBJEeHHIO ABHXKEHHA COOCT-
BEHHO KanW/ISPHOH BOJH OT rOPH30HTa IPYHTOBHIX BOJA. B COOTBETCTBHHM C HS3J0-
KEHHBIM 3TOT NOPSIAKOBHIM HOMEDP BBOJAHUTCA B XaudecTBe HHIAEKca NPH 0003HaueHHH
IoKasaTe/el KanuJasgpHOX CHCTEME 3TOro ¢Jos TPYHTa.
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3THX 3HaueHusX no HomorpaMme (puc. 6,6) S'=0,33 M. Amnanoruuno S1=042 M
H SH=05 wm.

YcraHoBMM pacnpejeseHne coGCTBEHHO KanW/JIsSPHOA BoAB B C€JO€ CVIECH 3a
8 cyT nocJje noAxoaa BOABI K 2TOMY cJyoio. [Ipn pacuere nmocaefoBaTeNibHO HaXOAUM:

no popmysie (29) P=0,5.-1=0,5 m;

no ¢opmyae (30) r=0,5 m;

mo ¢opmysae (31) jpas I rpynnbml ganumansipHo#t  cucreMsl cjaost cymecn Ul=
=0,5-4,0-4,3-10—8/(1-327,3-10-19)—0,5=2,13 .

AnajormuHoO A5 OCTaJbHBIX YPYIN KaOHIJAPHOH cHCTeMHl cynecu UM=469 M,
U'=9,80 M; U'V=12,52 M. 3areM nmo ¢opmysne (28) ans I rpynne Kanu/aaspHOH
CHCTEMB! CYNecH yCTaHaBJYBaeM BLICOTY NMOJHSITHSA BOAM HAJ CJOEM TAKEJOTO ITH-
JIEBATOr0 CyrJIMHKa., B 3TOM cayuae uckoMas BeJquuuHa ST-—r omnpegenfieTcsi MeTO-
aom nopgopa, Ilpy S'—r=0,015 m £{=—0,015—(168,3-102/(102-9,8)—0,5+2,13 -
+0,5)In(1—0,015.10%.9,8) /(168,3-102) /(4,3-10—8)=7-10% c.

Beuny toro, uro {=7-10° ¢, 1. e. npuMepHO 8 cyT, NOAGOP 3aKOHYEH.

AHalorgyHO AJA OCTANBHHIX TPYON KanmaaspHoi cucreMnt ST — r=0,009;
St —r=0,006 M; SV —r=0,004 M. Torma smopa BJaXHOCTH Haa TOPHU3OHTOM
TPYHTOBHIX BoJA Ha Buicote: 0,33 M u nHuxe W=152%; 042 m W=14,7%: 0,5 ™
W=14,2%; 0,5+40,004=0,504 » W=129%; 0,540,006=0506 m W=(3-12,04-
+10,2)/4=11,6%; 0,5+0,015=0,515 m W=(124-3-10,2)/4=10,7%: Ha BHICOTE BHI-
we 0,015 BaaxHoCTh rpyHTA PaBHA HAYAJLHOH.

Hpumep 5. Onpenelnenne pacyeTHOr0 ropH3aocHTA IPYHTOBLIX BOJ

Hexooneie darnnote. Jlopora mpoektupyercss B Mockosekofi o6aactd. I'pynTOBRE
BOALI 34JIeralotT B TsaAXejoh cynecH. 15 cemtabpa 1979 r. onm Haxomuauch Ha TJV-
Oune 2,4 M OT NOBePXHOCTH 3eMJid. HyXHO onpeaeJHTh MaKCHMAaJbHO BO3MOJXKHBIH
YPOBEHb I'PYHTOBEIX BOJ, TEPES NPOMEDP3aHHEM.

[Io xapre pacnpene/ieHHsi NPOTHO3HMIX JI€THE-OCEHHHX MHUHHMAJILHBEIX VDOBHEN
TPYHTOBEIX Boj Ha 1979 r.,, Koropas cocrasieHa lleHTpasbHOH mapTHed MPOrHO30B
pexuma noazemuntx Box BCETHWHIEO, pafion ustickanuii XapaktTepH3yeTcss Koad-
dunueHtToMm A,=0,5. Ilo puc. 3 umeem Ay,=2,8 m. Ilo puc. 4, 6 onpexgensieM, 4YTO
pafioHy HU3BLICKAHUA COOTBETCTBYET THIIOBas Kpusan 7-1 cBepxy. Ilo aToft kpuBoi ray-
OuHa 3aJieraHusl TUPYHTOBHIX BOX cocraBaseT 2,0 M Ha 15 centsiopst. Torga AH=
=24 —-25=—=0,1 M, [lo ToOll Xe THNOBOH KPUBON MAKCUMAJLHLIK YPOBEHL T'PYHTO-
BLIX BOJ Nepej npomep3aHueM cocrasgasetr A=2 M. Torza mo dopmyne (27) nMeem
H;j=2,0—-0,1=19 M. 3arem no dopmyae (26) onpenenseM HCKOMYI0 BEJHIHHY
Hj(mgx)= 1,9'—'(1_0,5) 2,8"—”0,5 M.

fipumep 6. Onpenenenne rayoOunsl npoMep3anns 3eMASHOT0 NOJOTHA

Hcxoldneie Oannvie, [opora npoxoaur no Teppuropun MoOcKOBexoOH 00JacTH.
FayO6uny npoMep3aHus] HAJA0 YCTAHOBHTE JJs8 XOJOAHONO roja NOBTOPSEMOCTBLIO
oauH pa3 B 20 Jyer. KoHCTPYKHHSA MOPOXKHON OAEMKAL: LEeMeHToOeTOH 24 ¢M Ha rpa-
BUIHO-TIecuaHo# cMecH, ykpemedHon 10% uementa, tomuumuon 18 cMm. I'pyHT 3eMaa-
HOr'o MOJIOTHA — MBlJAEBaTas cymnech. YHCAO0 NJAaCTHUYHOCTH — O, ONTHMAJBHAA BJIAXK-
HOCTh — 13,69, BJaXXHOCTL HA I'PDaHHIe pacKaThBaHnd — 140,

[1n10THOCTR cKeJsleTa TpyHTa nepen npomep3anumeMm 1660 kr/m3, BJIaXXHOCTh I'DPYHTA
nepeg npoMepsanuem 17,6%, nJOTHOCTE cKejsera CPyHTA [OCNEe NOPOMEP3aHHA
1630 xr/m?, BJ2a;KHOCTL rpyHTa B 30HE mpoMmepsaHua 21,7%.

[y6uHy npoMep3aHys YCTAHABJMBAIOT CJAEAVIOIIUM OOpa3oM:

1) HaxomsT 3HAUeHHA KJAMMATHYECKHMX ITapaMeTpoB AJasd XOJOILHOro roja 1o
Tabi. 8: aremn=—17,5°C; @Qnoa=86 cVT; 2san=135 cyT; anp=0,76 M; Rox(max)=
=232 M2.X/Br;

2) ompenensiloT KOS(OHUHEHTH TEILIONPOBOAHOCTH CJOEB HAOPOXKHON OACKAH Ao}
nmo taba. 9 pas neMentofeToHa M rpasHiido-mecuaHoli cMmecH, yKpenjerno#t 10Y% ne-
MeHTa, Aox=1,86 Br/(M-K);

3) onpenesastior KO03(QPUIUCHTH TENJONPOBOAHOCTH MEpP3JOr0 TPYHTA Arp(w). De3
yuera MaccomnepeHoca B pacueT BKJIOUYAIOT 3HAYEHMSA IJIOTHOCTH U BJaXHOCTH IELJIE-
BaTOH cylecH Nepef upoMmepsanueM rpyHta. Ilo Ta6a. 10 HaxomaT Arpm)=
= 1,73 Br/(Mm-K). C yueToM MacconepeHoca B pacueT BKJIIOYAIOT NaHHbie AJs I'pyH-
ta nocte npomep3anns. I[To ta6a. 10 HaxoaaT Arpmy=1,81 B1/(M-K);
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6 1) H&XO,IUEI:T dHaueHUe TEMNEpPaTypH JabA000pa3oBaHud AJAA IPpyHTa no Tabha. 12—
,ﬂuﬁp=—0,lﬂ )

0) ONpeAeJsioT NPUBEACHHOE TepPMHUYECKOe COIPOTUBJCHHE AOPOKHOH OLexAH
Rox. TlpexBaputenbHO HaXOAAT cpefHeMecsuyHOE 3HaueHHe CKOPOCTH BeTpa; IIo
Taba, 4 v=4 Mm/c. 3aTeM BLUHCHAAKT no GopMmyae (39) BeanuuHy KoO3(hduLHEHTA
TeNJooOMeHa Ha NOBEPXHOCTH AOPOXKHONR oxexnawl: a=12}4=24 Br/(M2.-K). ITocne
3TOr0 onpegensaor no gopmysae (40) ucKoMyl0 BEJIUYHHY TePMHUYECKOrO COIPOTHUB-
Jennsl: Rox=0,42/1,86-+1/24=0,27 m2.-K/Br:

6) ycTaHaBAMBAIOT KOJHYECTBO 3aMepallielt BOAB! i3y, [IpeaBapuTe/]bHO BhIYHC-
AA0T no ¢opMmyae (39) colepxaHme HesaMmepamelr Bogpl: Wus=0,25.14=3,5%.
Torpa 6es yuera Maccomepenoca 1o dopmyae (36) isu=(0,176—0,035)1660/1000 =
=0,23, a ¢ yuetoM MacconepeHoca isy=(0,217—0,035)1660/1000=0,3;

7) oIpenejsioT MHUHUMAJBHYIO TeMIepaTypy TCPYHT2a IOA JOPOXKHOH OIEXKIOH
Ominoy. IllpexBapurenbHo BoMHCHAIOT OTHOmWeEHME Ron/Roxmax)=0,27/2,32=0,12.
3areM no HoMorpaMMe (cM. pHC. 7) YyCTaHaBJHBAIOT HCKOMYIO TeMIIEpaTypy IpPYHTA.
bes yuera maccolnepeHoca pacuer NPOBOAAT B 3aBHCHMOCTH OT Roa/Ron(maxy=0,12
H l5y=0,23. [lpn a1ux 3HaAYEeHUAX Oninto)/Aremn=0,74. Toraa Ominw)y=—17,5.0,74=
=—13°C. C yueroM wmacconepeHoca pacueT TMNPOBOAAT B 3aBUCHMOCTH OT
Ron/Ropimaxy=0,12 1 i34w=0,3. Tlpn sTuxXx 3HaueHUAX Omino)/dremn=0,68. Toraa
Onin=—17,5-0,68=—11,9°C;

8) HaxonaTr mapaMmerp C, BXOAAINMHA B pacuer rayGuem npoMmepsanusi. Ilpexnpa-
PHTENbHO BBIUHUCAAIOT OTHOWIECHHE ®uo6p/Ominco). a1 rpyHTa 6€3 ydera Macconepe-
HOCA NOAY4AT Opoep/Ominco)=0,1/13=0,008; nas rpyHTa c yueToM MacconepeHoca —
©106p/Cmin(oy=0,1/11,9=0,008. Torna npu Ouo6p/Ominco)=0,008 mo nomorpamme (cM.
puc. 8) C=0,98;

9) naxomsar napamerpbl A’up, B’gp H A”pp, Bup, BXOZSAIHE B pacuerT IVIyOHH
npoMep3anus. FlckoMule mapaMeTpH ycTaHaBJAWBAIOT MO HoMmorpamMmam (puc. 9). bes
yueTa MaccolepeHOca pacdyerT NPOBOASAT B 3aBHCHUMOCTH OT Roz/Rox(maz)=0,12 n
[ax=0,23. IIpu »Tux 3mauvennax: A’wp=0,77; B/xp=2,2;: A7 1xn=0,8; B"np=2,6. C yue-
TOM MacconepeHoca pacueT HPOBOASAT B 3aBUCHUMOCTH OT Roz/Rox(maxy=0,12 w
isu=0,3. Ilpn 21ux 3Hauenusax: A’pnpy=0,7; B'mp=1,6; A”3p=0,76; B"pp=1,8;

10) BuuucasooT no gopMmyne (44) rayOuHy npoMep3aHHs AJA rpyHra Oe3 ydera
Macconeperoca: hg,=0,86-0,76-0,98[0,77-2,2--2,8(1—86/135) (0,8-2,6—0,77 X
%2,2)]1,73=2,31 M; ¢ yueToM MaccomepeHoca — Hnp=0,86-0,76-0,98[0,7-1,6+2,8(1—
—86/135) (0,76-1,8—0,7-1,6)]1,81=1,59 m.

pumep 7. PacueT NAOTHOCTU-BJAXKHOCTY KM MYYEHUA TPYHTA

Hcxoonoie darnsie. [opora npoxopur mo Tepputopuu MockoBckoll o6sacTH.
KOHCTpYKIIMA JAOPOXKHOU ONEKALI: HeMeHTOGeTOHHOe MOKpHTHEe 24 ¢M, OCHOBaHUEe
18 ¢M ua mecka, obpaGoranHoro 129, memenTta, MOPO303AIMUTHHIH CJOA TOJUIHHOH
50 ¢M H3 KOHAMHHOHHOrO mecka. I'DYHT 3eMJAHOr0 NOJOTHA — JIETKHH IBJIeBATHU
CYTJIHHOK, UMCJIO IJIACTHYHOCTH 9, BJaXKHOCTb Ha rpaHuue packatbiBanua 179%, ontu-
MaJbHad BJaxHocTb 16%, MaxcuMaJbHas IJIOTHOCTBR CKeJeTa CPYHTA II0 METOAY
ctanfaptioro ynjaotHenus 1700 xr/m3, xospdunueHt ymaoTHeHds rpyHrta 0,98, njor-
HOCThL dacTuu rpydra 2690 kr/m2. BamaxXHocTh rpyHTa Inepei MNpoMep3aHHEM paBHA
KanuAAAPDHOH BJIaTOEMKOCTH; B JETHHH IepUOJ BJAAXKHOCTE paBHa ONTHMAJbHOM.
I'pyHTOBHIE BOALI HE OKa3hIBAlOT BJMAHUS Ha BJAXHOCTh TPYHTOB 3€MJSIHOrO IIO-
JIOTHA, 3eMJISItHOe MOJOTHO npoMepsaer B Teuenue 70 cyt jpo raybuHW 1,92 M or
Bepxa NMOKPBITUS.

[To Taba. 12: O060=—0,3°C: 0,=—05°C; 0Bs=—I1°C; Wysay=12,5%;
Wassy=11%. Ilo nuunwim temnepatypuoro moaf, Znp —Z6=0,1 u Z3 — Zs=0,07 M.
OnpefendaeM rpajJHeHT HezaMepalled nyieHouHo# BOAE! mo Qopmynaam (49)—(50):

1g (0,16 —0,11) —1g (0,125 —0,11)

" 3,363
g (0,1/0,07)
= 0112'38 ? 0.98 ' 1700
sy = 3,38 (0,125 — 0, 11) 22— — 2,07,

0.07%-3% . 1000
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Ha mnyuyeHne Jne€rkoro nel1eBaToro CYrJIMHKAa OKA3HBAET BJAMAHHE BEC JNODPOXKHOR
oaexaw. Harpyska or Hee cocraBaser P=17,2 xlla. Ilpu ato#t Beawuune mo dop-
Myae (51) pemiaeM oyHKUMIO HArpyskm Ha TPyHT. B pacuer BBOAWM 3HauUeHHE KO-
sppynuenta a,=0,48 us raba. 13: [(P)=1—0,481g(1+17,2/9,8) =0,79.

3ateM no rpadMkKy Ha pHC. 11 ycranasimBaeM KO3(M(HIHEHT NVUCHHS JErKOro
IEVIEBATOTO CYIVIHHKA: Kpye=0,88:10—8 M/c n no dopmyne (52) BrUNCIAAEM BeJH-
YNHY pacxojia NJEHOUHOH BOJALI, IOCTYIAlOmWEHR B Mep3Juil cJ0H: Qpro)=0,92.0,88%
*10-8.297.0,79=1,9.10-8 m3¥/c.

YcranariguBaeM no dopMmyae (4) 3HaueHHe nNOJHOH BJATOEMKOCTH, a IO Hehk
M BEJHYHHY TOJHON Kanu/JISsPHOH BJAATOEMKOCTH I'DVHTA:

W= (2690—0,98-1700) 1000/{0,98-1700.2690) =0,228; Wx:=0,228—0,03=0,198.

Braucasem cootHomenue BesuuHH Wo, Wys U Wonr, ONpeAeasioUIuX BO3MOXK-
HOCTh HCIIOJBL30BaHHA (opMyJan (53) s [porxHosa pacxola KanuaiIspHO-NOABe-
1eHHOH BOAM (Jp(a, z), KOTOPAsi MOKET IIOCTYNaTh K 30He npoMepaanus: (3.0,198--
+0,160)/4=0,189<0,198. TIpu moJavueHHOM COOTHOILIEHHH VKa3aHHHIX BEJHUYHH MOXK-
HO NPHMeHATb ¢opMyay (53). Ilag pacuera no 3To# GopMmysae npeaBapHUTeJbHO OIl-

ellesiieM BEJHYHHB gx H Ko 1o sasucumoctam (32) u (33), npunumas @=0°C.
pacuer BKJIOUaEM 3HAUCHMA Gxaoy U Kpaoy 1o taba. 7: k=122 rlla; glx=
=56 rlla; g'x=20 rlla; Klux=7-10—° M/c; K1p=35:-10"% m/c; Klil,=7.10—% Mm/c.

YcTaHaBauBaeM Takixe Beanuudy S, Bxoasmylo B ¢opMmyay (53). OHa paBHa

$=(1,92—0,92)/2=0,50 M. TIlogcraBissi yxasaHHele BeJHMUHUHEl B ¢opMmyay (53),

nMeeM
0 _ (0,198—0,16) 0,98 - 1700 _of_ 122100 , )+
P@A.2) =~ 4 - 1000 7- 107710 5.1000 - 9,8
56 - 100 20 - 100
. -~8f__ - . . -8 - ] —
+3,5- 10 (0,5-]000-9,8 I)+7 10 (0,5- 1000 - 9,8 )]

= 2,44 . 10710 m3/c.

Ilo ¢opmyne (61) ycraHaBaMBaeM, yTO BJMaXHOCTb TPYHTA HOJ TpaHHued mpo-
Mep3annag W/’ yMeHbluaeTcs J0 BEJHUMHE], PaBHOW ONTUMAaJbHOH Baaxuoctu. [lpm
3TOM INPOMCXOJAMT yCajiKa I'PYHTa NpH NpoMep3aHuM. BeaHunmny OTHOCHTENBHOR ycajn-
KHOIg)}’HTa onpenesseM no ¢gopmysae (69): eycax=1—(1+0,3:0,160)/(14-0,3-0,198) =
=0,011.

3a cueT ycajAK¥ IJIOTHOCTL CKeJleTa TpyHTa TOA TPAHHIEH NpPOMep3aHus cocTa-
BUT: 0 cx(0y=0,98-1700/(1—0,011) = 1685 kr/m?.

Ilo ¢opmysne (67) onpenensieM cpefHee 3HaueHHEe pacXola IVIEHOUHOH BOJHI,
nocTynaiomieff B Mep3jani  caoit:  Qpoyep=2,44-10-1°+ (0,198—0,160) 0,98 1700 X
% 1653,4-10—10/100=107,1.10-10 pm3/c.

Bxopaman B pacuer sennuuna 1653,4.10-1% gpadeTcst CKOPOCTHIO NpOMep3aHns
rpyHTa 1/(70-24-60-60) =1653,4-10-1° m/c.

IIo opmyse (65) onpelenseM 3HaUEHHE KPHUTHYECKOH BJIaXXHOCTHU T'PYHTA, a I
dopmyse (68) — BiaaxHocTh B MEpP3JAOM CJOe 3eMJSHOrO MNOJOTHA: xp=0,92 X
% 1000/1685—0,92- 1000/2690+-0,08-.0,4-0,17=0,209; Wy=0,160+107,1-10-1¢X
% 1000/(1685-1653,4-10—19) =0,198.

[Ipr coornomennn W,=0,198<<Wyp=0,209 pacuer BeJNMUHUHH MNYUYEHHSI IPYHTA
3a CUET MWIPANMONHOTO JbJIOHAKOWJEHMSA npoBoANM mno (opMyaaMm (69)—(70):
hnyq(n}= 1,09 -102.1 (0,198—-0,160) 1685/1 000=7 CM; maxhu}rqm)= 0,09 -102-1 (0,198—-
—0,4-0,17)1685/1000=2 cM, B pacueT NpUHUMAEM Hnyu0)=2 CM.

[To ¢popmyae (63) ycramapjmsaeM BeJHMIWHY YCalKH T'PYHTa B Ipejenax Mepa3-
JOT'O CJIOS1 3eMJISSHOTO NOJIOTHA: Ayemy=102.1:0,011=1,1 cm.

3arem 1mo ¢opmyne (72) onpeAensieM BEJIHUMHY IydeHHs] TPyHTA: HAgyy=2—
—1,1=0,9 cM. B namHOM cJayuae NpakTH4ECKH He IIPOUCXOLMT YMEHbIIEHHMS BJIaXK-
HOCTH IDYHTa HHXe TIAYOHHH TIDOMEP3aHHs, I102TOMY BeaHdHHa Hyc(ry=0. Ilocie
STOI'0 BHUMCJSEM OTHOCHTENbHYIO BeJMYMHY mnydenuss rpynta 0,9/100=0,009. Iloa-
cTapadas sTy BeamuuHy B dopmyay (73), BHuHcAseM 3HadeHHe Kosdbduuuenrta yo-
JOTHEHUS TPYHTa B KOHIE 3HMB Ky(:)=0,98/(1-+0,009) =0,97.
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[To HOMorpamme Ha pHc. 12 ycraHaBauBaeM MHHIMaJ/bHOE 3HayeHHe KO3(dQH-
LHEeHTa VIJIOTHEHUS IpyHTa BECHOH, KOTOpPOe MOXHO OXUAATh NPH MHOrOKPAaTHOM
NpoMep3aHHH-OTTAHBAHHN B YCJAOBHAX, KOTAA He HPOHCXOANT ycaiAkH rpyHra. OH
paBen 0,94. 3ateM mo HoMorpaMme Ha puc. 13 omnpenensieM, uT0 flocan/fayn=0,85,
OTKYZa Mocan==0,85-0,009=0,008 M. IIpu aTo#i ocaaxe onpegensem no dopmyae (74)
3HaueHne Ko3(phULUMeHTa YIJOTHEHUS TPYHTa BECHOM: Ky5=0,98/1-—0,008/(1+
+0,008)1=0,97.

3areM mno QopMyne (75) onpeneisieM OTHOCHTEJbHYIO YCaAKy TPYHTA JETOM,
Ona pasua 0,011. IloacraBue 21y Beauuuny ycazku B dopmyay (76), noayuaem
KO3 QuIMEeHT yniOoTHeHHs rpyHTta JgetoMm: Kym=0,97/(1—0,011)=0,98.

YcTaHaBIUBaeM MHUHUMAJbHOE 3HAYEHHE BJAXHOCTH TPYHTA BECHOH pacyeTHOro
roga. [Ipn W,<lWyp, ona paBra W,=0,198. MunnMaJbHoe 3HaueHHe Ko3(PHUHEHTA
VIJIOTHEHHUS I'PYHTA BECHOH pacueTHOro rofa paBHO Kpacn=Ky(5)=0,98 (cM. 1. 6.5).
YKa3aHHble pacueTHbie 3HAYEHHUA NJOTHOCTH H BJAXHOCTH SABJAIOTCA CPEeAHHUMH Be-
JUUYMHAMH JIJS CJ0A IPYHTAa OT HH3a JOPOXKHOM OJEXKAH A0 IJIYOHHB IIpoMep3aHus.

IHpnmep 8. Onpenenenne KoauuecTsa BOJAbl, OTRKHMAEMOH U3 IPYHTA
3eMJISIHOTO MOJIOTHA B MOPO303alIUTHBIA CAOKH
oA, ACHCTBHEM AMHAMHUECKOH HArpY3KM OT aBTOMOOUIEH

Hcxoonote dannole. PacueTHass Harpyska — astroMobman rpynnst A. CpegHee pac-
YeTHOE yAesbHOe AaBJseHue KoJieca Ha nokpeitme P=0,6 MIla. PacueTuniii auamerp
cjieaa KoJgeca aproMobuns D=37 cwm.

JlopoXHasi OfieXXAa COCTOMT H3 acanbToO0eTOHHOro MOKpHTHA (Toammuba 10 oM,
MoAyab ynpyroctu 1200 MIIa), mebenounoro ocuoBaHusi (roaumuna 18 cM, MOAyJb
yrupyroctn 200 MIla) u MopososalmuTHOro ¢Jjos H3 necka (TodumpHa 25 ¢M, MOAYJb

ynpyrocti 100 Mlla), Tonmuna zopoxuoil oaexan (¢ MOpPO303alMTHHIM CJAOEM)—
53 cM.

[Tox MOpPO303amUTHBEIM CJOEM HAXOLHUTCS CVIVIHHOK JIerKu# rnnijesaThil. BJaax-
HOCTh TPYHTA NOC/Ee ero O0CaAky B BeceHHUN nepuoi pasHa: (0,8 B BepxHeM 4YacTwu
roqupaon 50 cm u 0,9 OT rpaHHUE TeRy4eCTH B HHUMKHeH HacTH A0 ITAyOHHE! HpO-
Mep3aHua. Mooyap YHOPYrocTH CYIAMHKA JIETKOI'O IBIIEBATOr0 COOTBETCTBEHHO paBeH
32 n 26 MIla. O6beM BOJAR, KOTOPHE MOMKET IIOCTYHUTh B MOPO303alUTHHLIH CJOH,
VCTAHABJANBAIOT 32 NEPHOA KOHCOJUIAIMY TPVYHTA,

ITocenoBatespHO ONpeaesiioT:

CpelHul MOAYAb YIPYTOCTH JAOPOKHOA oJeXAbl (¢ MOpPO303alLUTHEIM CJIOEM)
o= (1200-104+200-18+100.25)/53=342 MIla;

TOJIUHUHY TPYHTA, H3 KOTOPOro OyjAer NPOHCXOAMTh OT¥KAaTwe BOAH, M0 (HopMy-

ge (90)
371/ (0,6 —0,012) /(1.5 - 0,012)
1.1 ]‘?/342/32

(mpr Zorx.=34 cM<B0 cM oTXaTHe NPOHCXOAUT M3 BEpPXHEA TOJUIM TPYHTa €
BJAaXKHOoCcThIO (,8 OT rpaHHUBl TEKYUECTH);

TOJIUWHY 3KBUBAJECHTHOrO CJoA rpyura mo dopMmyae (89)

ZBEB= 1,1 533V342f32= 128 CM,

3HAYeHHe VAe/NbHOH HArpys3K{ OT pacueTHOro aBTOMOOHJ/ISI HA HOBEDXHOCTH TIJIM-
HUCTOr'O IPyHTa MOX MOPO3O3AUIUTHEIM CJIOEM

Ou.o=0,6/[1 +1,5(128/37)2]=0,03 MIla;

KOJIMYECTBO BOJEI, OTXHEMAaeMo#l u3 rpyHTa, no rpadpuky (puc. 15,6). Ilpu
WE[WT=0,8 H 6H,n=0,03 Mlla nMeem q,”uq-};c_(p)=4,3 JI/M2.

IIpumep 9. Onpenenenue TOJIMHAB MOPO303ALLUTHOTO CJOS
W3 HEKOHAHIUMOHHOrO IecKa

— 53 =34

Zo'm:=

Hcexoonoie Gannote. ABTOMOOHIbHAas jopora Il TexHHYecKOo# KaTeropHH IpPOeK-
THpyeTcsi B HachlMK BeicoTOH 1,5 M. Tpacca moporu npoxoautr B MockoBckoil 06Ja-
CTH HA MECTHOCTH C BEpPXOBOJAKOH, VDOBEHb KOTOPOH COBHAZAaeT C MOBEPXHOCTHLIO

87



geMan. ToJaiuuHa ¢J0s rpyHTa, rie BO3MOXHa Bepxosolka, 1 M. 'pyHT ecrecTBeH-
HOro OCHOBaHuA — CYIJIMHOK  TAXKeJkid, BaaxHocTh Ha  IpaHHIle  TeKyue-
¢t — 319, BJaaxHOCTL Ha rpaHune packatwBanus — 179%, ontuManshas BA2XK-
HoCTh — 15Y%, MaxcuMmaJspHas INIOTHOCTh CKeJleTa IpYHTA II0 METOAY CTAHJAAPTHOrO
ynnoruenus — 1800 kr/m?, koadduuuent ynnaorHenusa — 0,92 *, [lox Hachmsw 3ane-
raerT OZHOPOAHLIX I'DYHT.

IIpuHuMaemM B nepBoM NPHOGJAMMKEHHH, UYTO HACHIIB HA BCIO BHICOTY OTCHINASTCS
U3 MEJIKOro necka ¢ cofepxXanmeM nuiay ¥ ramusl 109% u xosdbdunuentoM duabTpa-
uua 0,25 M/cyr. OnTumanbHass Baamxuocth necka — 10%, waubosnbuias mJAOTHOCTb —
1800 kr/m®, xosdpduuuent ymiaorHensas — 0,98. 3anoxerHe orkoca Hackmg 1:1,5.
HMHTEeHCHBHOCTL ABHKEHHS! DacyeTHHIX aBTOMOOGuJe#l mo OAHOM noJoce Npoe3xked ua-
¢TH — 250 aBTOMOOHJIEN B CYTKH.

Martepuanul AJA YCTPOHCTBA HAOPOMKHOW OFEKAH: TJOTHHA achalbTOOLTOH
BH/L-40/60; nopucthiii actaasroberon BHIL-40/60, mebeHp, oOpabGoTaHHBEIA LEMEH-
ToM, Mapku 75. IlpomomxuTenbHOCTE nNepHoma MeXAY KanUTaJbHHMH DEMOHTAMH
JOPOXKHON oAeXarel cocraBaser 20 ger. Ha ofOoumHax npeaycMaTpHBaeTcss yCTPOH-
CTBO ac(aJbTODETOHHOrO NOKPHITHS Ha MeO6eHOYHOM OCHOBAHUH,

s pacuera TOJIHUHLI AODOKHOH OAECKJIB IPHHHMAIOT B NEPBOM NPUOIHIKEHHH
3Ha4YE€HHS NPOYHOCTHHIX U Ae(POPMALHOHHBIX XapakTEepPHCTHK IlecKka B BeceHHHH NepHOJ,
COOTBETCTBYIOUHEe KaNuadJA4PHON BJAaroeMKOCTH 2TOrQ rpydra (m. 2.2).

Corgacho u3joxennoMy B 1. 7.5 ITloco6us npoRO/XKHATENBHOCTE pPacUeTHOTo
neprofa BJAHSAHWA HArpyskM OT TpPaHCIOPTA HA TIPYHT BECHOH cocraBJaser 60 cyr,
Toraa no dopMmyae (93) cymMMapHOe KOJIMYECTBO IPOXOJAOB ABTOMOOHNEH paBHO:
N=250.60-20=300 Toic. aBTOMOOHUIEI.

[Io taba. (14): ©@=(32+31)/2=31,5°; Cx=(0,005+-0,002)/2=0,0035 MIla;
EH=120 Mna.

o gopmyze (92) «.™” =0,0343.0,25-011=0,04, Torma a,®=(0,0440,018)

[2=0,029. [Io dopmyae (91) ¢py=31,5(1—0,0291g 300 000) =26,5°.

Ilo WHCTpYRUMH 1O IPOGKTHPOBAHHIO NAOPOIKHBIX OJEXKJ HEXeCcTKOro THla
BCH 46-83 onpeaessior KOHCTPVKIHIO AQOPOKHOA OZEeXIALI M3 YCIOBHA ofecreyeHud
€e MPOYHOCTH. B nepeoM npubauKeHHN OHa chaeAviomlas: NOKPHITHE — acdaabToOETOH
TOJUIMHOA 12 cMm (Bepxuu#t cjaoft 5 cM u3 nJaotHoro achanabroberona DBHJII-40/60,
HUXKHHHA cnoil 7 cM u3 nopucroro achanstoberona BHI-40/60, ocHOBanue TOJMIHHOK
23 ¢M n3 wedHa, obpaboTaHHOro LEMEHTOM, MapkH 75. ToJlluH2 JOPOXKHOH OJeXK-
A 35 cM.

Pacuer HauMHAIOT ¢ YCTAHOBJGHHMS IDHTOKA BOJAB B MODPO303aIMUTHBHIA CJOU OT
aTMOC(EepHKX O0CaAKOB, BHIIAAAWIIHX HA NOBEPXHOCTh IIPOE3XKEH HacTH U OOGOUHH
B OCEHHUII NMepuo] BJATOHAKONJIEHHS M B HauaJje 3HMBl A0 IPOMEP3aHUA 3eMJSHOTO

TIOJIOTHA.
s storo mpeaBapHTeNbHO ONpeaensloT nmo TtabJd. 4 3HaueHHs MeTEOPoJIoTHYE-

CK¥X (pakTOPOB B NOCJAEAHWM OCEHHMH MEcCHll pacueTHOro roja NoBTOPAEMOCThIO OJAHH
paz B 20 ser. Ouu paBubol: T,=210 u (12600 mun); i=0,007 MMm/Mun; my=>55;
d=0,9 rlla; v=4 wm/c.

[locaenoBaTebHO ONPEAEIAIOT:

CYMMapHYIO BEJHYHHY CMauMBAHHS IOBEPXHOCTH NPOE3KeHd uyacTy M O00OYMH B
NMOCACIHUNA OCEeHHUH Mecal PacyeTHOro roja:

A elaicil

no dopmyae (11) H¢M=0,01-5531/0,9(43200—12600)/55=4,4 MM; no dbopMy-
ne (12) Heu<<55:0,6=275 MM: npunuMaeM Hqoy=4,4 MM;

IPATOK BOABLI B MODO0303alUUTHHIA cJOH OT aTMOC(hEpPHHIX OCaJKOB, BhINAJAIOUIHAX
Ha NOBEPXHOCTL IPOE3Kell 4YacTH B OCEHHUH NEePHOA BJATOHAKOINIEHHS W B HadaJe
3NMEl PACUYETHOTO roja A0 TPOMEP3anus 3eMJSHOTO IOJOTHA:

no dgopmyae (14) fenw)y= (0,007-12600—4,4)/(0,007:55) =218 MuH;

no gopmynae (13) Hpn(ey=0,003-55In(1--80.0,007) - 10%4In 218=10,4 ™Mm;

Ha C. 15 An;[=0,8;

no dopmyae (15) Henmp.uy=90,8-10,4=8,3;

no gopmyne (5) g¢’armmnpy=10-2.1,3.8,3=0,011 M2 na 1 m?

* Ilpn orcyTcTBUH (paKTHUECKHX AAHHHIX 3HaueHHE KOd(hpunueHTa YIVIOTHEHHSA
FPYHTa TOA TOMAOMIBOI HachilH NPUHHMAIOT PaBHHM BeJHUYNHe, nNpHBeJeHHON B m. 1.6

pacrosiluero Ilocobus.
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HHT@HCHBHOCTDL IOCTYIIJIEHUA BOJAR Ha OBOUHHY:

no dopmydae (18) icr0)=0,007-—-10,4/(55-218) =0,006 mmM/MHuH:

no dopmyde (17) iga=0,007+3,75-.0,006/3,75=0,013 mm/muH;

IDHTOK BOAH B MOPO303AIMUTHHIA CJOH OT aTMOC(hepHBIX OCajAxoB, BHINAjal0-
UIHX Ha DOBEPXHOCTb OOOYHMHE!, ¥ OT CTOKAa BOAB C NPOE3NKEH HacTH Ha OOOYUHHY
B OCEHHHH NepHo], BJIArOHAKOMJICEHHUS M B HayaJjJe 3UMBI pacyeTHOro rojxa Ao IpoMep-
HUA 3eMJAHOro IOJOTHA:

no dopmyne (13) Hano)=0,003-55In(1+80-0,013) - 10%:4in 218=16,7 MM;

mo GopmyJe }15) Hen(o6)=0,8:16,7=13,4 MMm;

0 opMmy.ie (6) glazmosy=10"3. 13(13 4—0) =0,017 m3 nwa 1 M2,

3areM YCTAHABAMBAIOT BO3MOXHVIO BEJUYHMHY NPUTOKA BOALI B MOPO303alllUT-
HEIH CJOH OT BepXOoBOAKU. Jlis 3TOoro npepBaputTensbHO onpeaensiiot no Ttabju. 7
3HayeHUs VAEJbHBIX ABUXVIIMX CHJ MeHHCKOB KanHAJsAPHOH BoAn B Iecke. [lpu
temnepatrype 10°C umeeM: G'k10y=60 rlla; g''x0y=55 rlla; g"k0)=50 rlla;
gVk0y=45 rlla.

3Hauenuss YAEGJNbHLIX IBUKYIIHX CHJI MEHMCKOB KalHAJfPHOX BOJIH B IIecKe Ipu
teMneparype o°C ycraHasauBaror no ¢opmyie (32): ¢%x=60(1,02—0,002.5) =
=55,2 rlla. Anaaormuno umeeM: ¢',=>50,6 rlla; ¢''x=46 rlla; ¢'Vx=41,4 rlla.
Ilocne atoro onpepesnsitor cpefHee aprudMerHdeckoe 3HaueHHE VAEJbHBIX ABHKYIIAX
CUJ1 MEHVCKOB KanHJJAAPHOH BOAHW B necke npu teMmuepatype 5°C: Gepmy=(552+
+50,6-1-46,0+41,4)/4=48,3 rlla.

3aTeM yCTaHaBJHBAKT 3HAYEHHS NOJHOA BaaroeMKocTd mno dopmyne (4) u mon-
HOA XanuadnspHOH BJaroeMkocTH mnecka (cMm. n. 2.2): Wiye=(2650—0,98-1800) X
X 1600/(2650-0,98-1800) =0,19; W, ,=0,19—0,03=0,16.

I[Io hopmy.e (83) onpepensirtoT MCKOMYIO BEJHYHHY NPHUTOKAa BOAH B MODO30-
3alHTHLEIR CJOA OT BEPXOBOJAKH: q’np—-(O 16—0, 1)(483 100/(1000-9,8)—0)0,98 X
% 1800/1000=0,052 m® Ha | M2, mocne Yero VCTAHABJAMBAIOT BEJHUYHHY HCIApEHHA
BOAB! M3 MOPO303alllMTHOrO CJIOH 4Yepe3 OTKOCH 3eMJAHOrc MOJO0THZ B OCEHHHU ne-
PHOJ BJArOoHaKOIJIEHUS M B HavaJje 3MMLI JAO0 NpoMeps3aHuss rpydtra. JJAas aroro
[IPeABAPUTE/IBHO BHYUCAAIOT IPOTAMKEHHOCTh 30HBI HclapeHUs BOJR O BHICOTE OT-
Koca (cM. n. 7.3 Iloco6us).

[Ipr BHICOTE KamHJAJSAPHOIO NMOAHATHA BOAbL B necke A,=48,3-100/(1000.9,8) =

=0,49 M<fius=(1,5—0,35)=1,15 M Sus=0,49Y1+1,52=0,88 m. Ilo dopmyne (24)
tuen. =20-10-5-0,91g(14-80/0,9) - (14+0,15-4) =0,0007 mm/muu; mno dopmysae (25)
T nea =43 200—12 600 =30 600 Muu; no qaopmyne (23) Hucnory=1,3-10—23-0,0007 X
%30600=0,028 M2 Ha 1 M? OTKOca B HACLIIH B NpeAeJax 30HB HCIaPEHHS BOIL
¥3 MOPO303aLIUTHOrO CJOA.

3aTeM YCTaHABJIUBAKT BJAXKHOCTh [€CKa MOPO303alNUTHOTO CJAOA Mepej €ero
npgrggpsam%em. ToamuHa 3TOrO caost IPUHATA B NEpBOM NPUOAUKEHHH Avs=1,5—
—0,30=1,15 M.

[To dopmyne (79) umeeM:

M3 — 7,5_1_2 ‘3!75

1000
i——— e S - — .
X 0,98 . 1800 . 1,15 -0,1=0,131

IIpu noayyeHHBIX pacUETHHX JAHHWIX OIpPEAe/AIT 3MIOPY BJAAIKHOCTH TPYHTOB
3eMJSHOrO NnoOJIOTHA nepep npoMepsanueM. PacueT HaAuUMHAIOT ¢ YCTAHOBJGHUSA 3SITIOPEI
BJAAXKHOCTH Iiecka Mopososaumutroro ciaod (pHe. 14). Ilpm W/y3=0,13<Wk=0,16
B pacyeTr OPHHUMAIOT SMIOPY THIA <a».

[To gopmyae (80) Ahusx.s=(0,131—0,1)/(0,16—0,1)1,15=0,58 m. Toraa nmeem
B BepXHEH 4aCTH MOPO303alHUTHOI'O CJIONA TOJIIILHHOH ,15—0,08=0,57 M BIaXHOCTHL
necka Wop,=0,1, 2 B HuxHel vactu Toawmuuoil 0,08 M — Baaxuocts Wip=0,16 B
JOMAX eAuHunbl.  BaaXHocTh CyrJiMHKaA TAXKEJA0ro  MOJ4 NOJACIIBOM  HaCKITH
paBia Wy (cM. n. 4.1). [lo dopmyae (4) Was= (2710—0,92-1800)1000/(2710X
% 0,92-1800) =0,24.

3aTeM nepexolsaT K pacueTy TeMNepaTypHOro MOJs 3eMJAAHOrQ MOJOTHA B 3HM-
HUA NIEePHO.L.

+o,052) X
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st 3TOro npeABapHUTENbHO ONpefeasiioT no Tabg. 8 3HaueHUA KIUMATHUECKUX
napaMeTpoB AJs XOJIOZHOrO roja moBTOpseMocTbio oauH pa3 B 20 Jjer B Mockse.
OHH paBHbI: 1":1‘7['[31',,11]=""_‘:171,5'){::'I C; ann}l:BG CYT; aﬂ&ﬂ=l35 CYT; anp=0,76 M; RDJI{MEI}=
=2,32 M2.-K/BT.

Ilo Ta6a. 12 ycraHaBAMBAaOT 3HAYEHUS TeMIepaTypH JabAoo0pa3oBaHus IpyH-
ToB. J{na necka ¢ onruMasbpHOR BAAXKHOCTHIO 10% Onospy=0, A CYIIHHKA ¢ YHC-
JIOM NAAcTHYHOCTH 149 M OnTUMaJbHOH BJIAXKHOCTBIO, paBHOH 15% ®esp(y=—0,3° C.

Ilo Tabn. 9 ycranaBauBarT 3HaueHus KO2(P(PHUUMEHTOB TENJONPOBOAHOCTH Ma-
TEPHAJIOB AOPOKHOA OogeXAn; achanabOeToH ropaunit NJAOTHHH Aoxny=1,40 Bt/{M-K),
TO K€, MOPUCTHH — Aop(y=1,256 Bt/(M:-K), mebenb, o006paboTaHHHH UEMEHTOM, —
Aonciy=1,86 Br/(Mm-K).

IlepBniii pacuer TeMmepaTypHOro IOJS IIPOBOJAT NIPH 3HAUEHHAX Ko3(hdHIMEHTA
TeIlJIOTIPOBOHOCTH U KOJIHYeCTBE 3aMep3uled BOJb!, COOTBETCTBVIOIINX IIJIOTHOCTH
M BJIaXXHOCTH TPYHTOB Ieped npoMep3aHueM.

Ilo ta6én. 10 ycranaBauBalOT 3HaueHMA KO3h(DHIHMEHTOB TeMJIoNPOBOAHOCTIE
MEepP3JLIX FPYHTOB: NMECOK ¢ IJIOTHOCTBIO ckeyera 1760 u BaaxuocTk 10% — Arpy),i=
=2,09 Br/(M-K), T0 Xe, ¢ BaAaxunoctbio 16% — Arpn),:=2,55 Br/(M-K); cyrannok
C NJOTHOCThIO ckegetra 1650 kr/M® u Baaxuoctbio 24% —  Arpaay,i=1,76 Br/(M-K).

Ilo gopmyaam (35) un (36) onpelesioT KOJHYECTBO 3aMepallueH BOJAHK B I'PYH-
taXx. s MeJxkoro necka B BepxXHefl yacTH MOPO03034MIHTHOrO 0 Wra=0 M lamiy=
= (0,10—0) -0,98-1800/1000=0,18. JI1a9 MeJxoro mecka B HHXHEH 4YacTH MOPO30-
3aUTHOTO o Wius=0 ¥ Isny=(0,16—0)-0,98-1800/1000=0,28. Iaa cyraueka
TSAXKEJOro noj noaompod Hacwnu Wy,=0,40.0,17=0,068 u i:ni= (0,24—0,068)0,92 X
% 1800/1000=0,28.

ITocne storo onpeaensior BEJHYHHY TEPMHUYECKOTO COHNPOTHBJEHHS JOPOKHOIM
OJ e b

no dopmyae (39) a=12Y4=24 B1/(m2-K):
no dopmyae (37)

. 0,05 4 0,07 4 0,23
*2770,05/1,4 4+0,07/1.254-0.23/1,86

) ;150 dopmyse (38)  hoxskey=0,05Y1,63/1,440,0771,63/1,254+0,23711,63/1,86=
=1,00 Mj

no gopmyae (40) Rox=0,35/1,63+1/24=0,26 m2-K/Br.

3anaeMcst rayOuHoll npoMepsaHus App=2,4 M. Ilpu 3TOll BejHUHMHEe NOCJeAOBA~
TEJAbHO ONPEHLJSIOT:

1o bopmyne (41) Arpn) =[2,09-0,574-2,55-0,58+ 1,76 (2,40—1,15)1/2,4=
=2,03 Br/(Mm-K);

no dopmyne (42) i,4=[0,18.0,5740,28-0,58+0,28(2,40-—1,15)}/2,4=0,26;

mo c¢opmyae (43) An.osp.=[0-0,57+0-0,5840,3-(2,4—1,15)]/2,4=-—0,16° C.

Ilo rpaduxky (cM. pHc. 7) yCTaHEBAMBAIOT MHUHMMAJbHYIO TeMIIepaTypy TpPYHTA
nox AopoxHo# ogexjaod. [Ipn snaueHUAX Rox/Roamaxy=0,26/2,32=0,11 n isn=0,26
HMCCM @min(o)faTEMﬂ=O,74, TOT Ad @min[ﬂ)=—17,5*0,74=“‘130 C.

3areM omnpeieasiior no rpacuky Ha puc. 8 mnapamerp C.
@ﬂﬂﬂp/'@mln(ﬂ): (—-0,16)[(—-13)50,01 uMeeM E=0,97.

[Tocne wero ycramaBausatoT 1o rpaduxy Ha puc. 9, a mapamerpn A’np u B/pp.
ITpu 3nauenusx Ronx/Roxtmaxy=0,11 ¥ isxn=0,26 uMmeeM: A’7p=0,77; B/yp=1,8. To Xe,
1o rgaq:mﬁy Ha pHC. 9,6: A”pp=0,8 u B"pp=2,3.

HayeHune B';p He joJxHO OHTR Gonee BeauuuHbl (cM. m. 5.4) (2,32—0,25)/(0,86 %
xX0,76-0,97-0,77) =4,24; B’;p=1,8<4,24 — ycaoBue BHnoJHsiercd, To Xe, AJ%
B”. (2,32—0,25)/(0,86-0,76-0,97-0,8) =4,08: B”3p=2,3<4,08 — ycaosue BbINOJ-
HATCH.

Ilo dopmyne (44) ompenensiior rayGUHy NpOMEp3aHHA:
hap=0,86.0,76.0,97{0,77-1,8+2,8(1—86/135) - (0,8.2,3—0,77-1,8)]2,03=2,38 M.

Pacuer rayGuHBEL TpoMep3aHUs MOMKHO CUHTATh 3aKOHUEHHBIM, TaK Kak BeJWUHUHA,
nojydyeHnass no gopmynae (44), ornimuaerca MeHee uyeM Ha 19, oT 3amanHHoro sHaue-
hud hnp=2,4 M. B pacueT npHHHAMAIOT Anp=2,4 M.

3aTeM YCTaHaBAMBAIOT 3HAYEHHS fnontoy M fsam(o), ONPEASASIONINE XON TeMuepa-
TYypH rpyHTa nof nopoxxHoii omexjol. IIpnm Ron/Rox(maxy=0,11 B isy=0,26 HMeem
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o rpaduky Ha puc. 10,a: —I13tnon(o)/[(—1340,16) -86]=0,77, oTkVAA [fgou(o)=
=(,77(—134+0,16) -86/—13=65,4 cyT.

Ilo rpaduky Ha puc. 10,6 Asan=0,16; B=0,75.

171%0 dopMyae (45) lsan(0y=135(0,16-0,7540,01.(—0,16) -65,4/(—13+40,16) =
=17,3 cyr.

3dateM NEPeXOAST K VYCTAHOBJNEHHKO BEJUUWHEI NyuYeHUss rpyHToB. J[Jada 3srToro
IDEABADUTEJIBHO ONpeledAIoT 1o Tabd. 12 XapaKTepUCTHKH TOYEK <«a» H «O» Ha
KPHBOU COAEepXaHusl HezaMep3HleH BoJHE B I'DYHTE.

Adas Meaxoro mnecka c¢ ontuMaJgeHofl BaaxHocTbio 10% 6,=-—0,3°C, Wisay=
=4:5% 4 @ﬂ=“”0359 C: Wnstﬁ)=3j/u-

HJsl CyrauHKa Jerkoro NnelJEeBATOTO ¢ YHCJAOM IIaCTHYHOCTH 14 ¥ onTHMAaJibHOI
BJIAXKHOCTbIO, paBHOK 15%: ©,=—0,5°C, Wasa)=11,6% 1 Qs=-—1°C, Wys6y=109.
[locne uero onpeaensiioT NOJOMKEHHE M30TEPM, COOTBETCTBYIOUIMX TeMIeparypam
Onodp(i), @a 1 O B MeJIKOM mecke Ha MOMEHT TIPOMEp3aHusl MOPO303alllUTHOrO CJ04
Ha MyOUHY Zpp,=hyus/2=1,15/2=0,58 M 11pH O.sp=0,16° C.

llo popmyne (46) fsan=17,3+0,58(135—17,3)/2,4=45,7 cyr.

[1o dopmyne (47) npu =8 0sp1)=0

(0+40,16)65,4 ]
Z =088|l -—————————————————— | = 00,5966 M.
ap @) — [ (—13 - 0,16)(45,7 — 17,3) ’
[lo dopmyne (47) npun 6=0,=—0,3°C
(—0,34 0,16)65,4 ] _
Z2,=088|1 - ——mm———————————— | = 0,5654 ™.
S [ (—1340,16)(45,7 — 17,3) ’
Ilo ¢popmyne (47) npu @=0=—0,5°C
— 0 D
Zs — 0,58[1 _ ___.(.__(Lé+_.____m4.._:| — 0,5446 M.
(—13 4+ 0,16)(45,7 — 17,3)

3aTeM ONPEACAAIOT NOJOKEHHe H30TEepPM, COOTBeTCTBYIOUIHX TeMnepatypam
Broop.), @a, O B THAWKegOM cyranake, Ha MoMeHT npomep3aHus TrpyuTa
110/ NOAOLIBOA HACHNM Ha TIYOUHY Zpp=FHys- (Anp — Aus) [2=1,15+ (2,40—1,15) /2=
=],78 M OT HH3a AOPOKHOH OJeKJbl.

Ilo dhopmyne (46) foan=17,3+1,78-(135—17,3)/2,4=104,6 cyT.

Ilo dopMmyne (47):

npu O =0 e6p(y=—10,3°C

an(i) —= 1,78 [1 e

npu ©=0,=—05°C

(—0,3 4+ 0,16) 65,4

——————-—-————]: 1,7655 M;
(—13 4 0,16)(104,6 —17,3)

(—0.54-0,16) 65,4

Z,=1,78|1 - ———————
2 ’8[ (—13 1-0,16) (104,6 — 17,3)

]= [,7447 ™m;

HpH O=0g=—1°C

(—1 +0,16) 65,4
(—13 4-0,16)(104,6 — 17,3)

[locsie aToro ompenensiioT 3HadeHHe rpajiHeHTa HedaMmepsuied NACHOYHOH BOZLI
Ha ray6une npomepaania nmo ¢opmyaam (50) u (49):
ANA MEJKOTO IMecKa:

__ _1g(0,1-0,03) —1g(0,045—-0,03) _
 1g [(0,5966 — 0,5446)/(0,5654 — 0,5446)]

1,68 (0,045 — 0,03)(0,5966 — 0,5446)!:%—10 98 . 1800 - 1
Jﬂa(n)": —_——— = 3,99;

(0,5654 — 0,5346)%%% . 1000 - 1

zﬁ-_—-l,rs[l_- ]:1,6928 M.

1,68;
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ANA TAACTIOrO CVIJIHHKAG:

__1g(0,15-0,1) ~1g (0,115-0,1) .
* T g [(1,7655 —1,6928)/(1,7447 — 1,6928)]

; 3,57 (0,115 — 0,1)(1,7655—1,6928)* 510,92 - 1800 - 1 _

13(0) (1,7447 — 1,6928)%57 1000 - 1 ’

BaTem VCTAHABJAUBAIOT 3HaueHue KO3(D@UUUEHTA NOYYEHHS TpyHTa TO rpaduxky
Ha pIlC. Hdas  Meaxoro necka Kpyg=0,33-10-%, J1as8 TaXKeJoro CcyrJauHKa
Knyq"—:OT 10-3 M/c, TOCJIe UEro ONpeeasioT cpefHee 32 MNepHok ITPOMEP3aHUA 3Ha-
UCHHE (QYHKLHH BJHAHHA HArpysky Ha BeJHUHHY INYYEHUSA TPYHTA.

BinAnpe Harpy3kH Ha BEDXHIOIO YacTh MOpPO303aIMUTHOrO CJOS He YUMTHBAIOT,
TAK KaK NyuepHe MeJKOro IeckKa npakTHYecKH PaBHO HYJI0 IPU BJAXHOCTH, PaBHOH
onTuMaspHoi, Harpyska Ha 30HY nyueHHst MeJKOro necka B HHMKHEH 4acTH MOopo-
8034LIUTHOrO CJOA1 TOJMIMHHON Alfuaxe)=0,08 M coctapasier: P=[0,05-2400+40,07 X
X230040,23-18004+0,57-0,98-1800(1+0,1) +0,58.0,98-1800(1+0,16) /2]0,0098 =
= 23,6 k[la.

Harpyska Ha 30HY nOyueHHss CyIMIHKa — TAXKEJOro [oJ  TOAOIIBOH  Ha-
ceinu cocrasaser: P=[0,05-2400+4-0,07-2300+40,23-1850+-0,57-0,98 - 1800(1 + 0,1) -
+0,08-0,98-1800(1+0,16) -+ (2,4 — 1,15)0,92. 1800 (140, 24)/2]00098 41,9 x1a.

(1)'[0 Taba. 13 nAMeeM: AJAA MeJKOro mnecka ap=1,9; MAJdd CyrJuHKa TAKEeJO0ro
dn= 72

Io bopmyae (d1) naasm Mmeakoro mnecka [(P)=1—1,blg(1+23,6/9,8)=0,2:
AJisl cyriuHka taxeloro [f(P)=1-—0,721g(1+41,9/9,8) =0,48.

3ateMm ONpefensioT no QopMyne (52) sBejswdMHY pacxoja IJIEHOYHOH BOJH,
NocTynapumen B Mep3JbLiH CJIOH H3 TaJOro TPYHTA ¢ BJAXKHOCTBIO, 6ojiee ONTHMAJlb-
noii. aga Menxkoro necka Qpoy=0,92-0,33-10-8.3,99.0,20-1=0, 924.10-8 M3/c; pasa
CYrJHKa TSEKEJI0ro (,"2},(.;;.)=0,.92-0,,7-IO—'3-4,,01--O.,.48-1=1,,24»10-8 M /c.

HaJjee onpeneasioT cpejHee 3HaAUEHUE pacxojpa cOOCTBEHHO KaNHJIISIPHOH BOMAH,
mmpaﬂ MOKET MOCTYNaTh K FPaHule IPOMep3aHud M3 HHXKeJeXallluX cJIOeB IPYHTA

B NEePHOJ NPOMED3aHUs HMXKHEA YacTH MOPO303aNHTHOTO CJOSA TOJIHHOA Altms(kn)==
=(,08 M. Haa =Ttoro APe/BaPUTEIbHO YCTAHABIMBAOT MO Tabn. 7 3HaUeHUs NOKa-
3ateneli KanWJISIPHEIX CBOMCTB MeJkoro Imecka:  §'kaoy=60 rlla, Klwao=
=340-10—-8 Mfc; QHK(10)=55 I‘Ha, Kllm(10)=400-10"3 M/(1; QHIR(ID)=50 I‘HEI
K1, w(10) = =440.10-8 MXC, v (10)—-45 rila, Klvw(lu)-470 10—8 MfC

3HayeHus1 3THX HOKasaTeJIeH npu temmnepartype 0° C BHUHCAAIOT NO (hopMyJaM
(32) u (33): ¢g'x=060(1,02—0,002.-0)=61,2 rlla; Kly=340.10-%(0,7+0,03.-0) =
=238-10-8 m/c.

Anangoruuyno umeem: gllx=56,1 rlla, K",=280-10-8 m/c; g'"x=>51 rlla,
RK11,=308.10-8 m/c; ¢g'Vx=45,9 rlla, KV,=329.10—% m/c.

Ilo gopmynam (57)—(60): Ul=0, U'=0, UM=0, U'V=0 npu H;=0.

CorJlacHo H3JI02KeHHOMY B 1. 6.2 Hocoﬁﬂﬂ S= Ahmsm)/Q 058/2 =029 u

Ilo ¢opmyse (56) nmeem

(0,16 —0,10)0,98 - 1800 - 1 [_ g ( 61,2 - 100 )
R S Tt £ et Ao Y0 . 1) -
Yo, 2) 1 . 1000 [38 10 0,29 . 1000 - 9,8
56,1 - 100 51 + 100
—8 L —38 — 1
+260 - 10 (0 29 . 1000 - 9,8 1)+308 10 (o 29 . 1000 - 9,8 )+
45,9 - 100
79. 1070 . | —2— — 926,29 . 108 m3/c¢.
9 (0,29 1000 - 9 8 1)] ’ ol

3aTeM ONpeleAIOT YCalKy MeJKOro necka B HHUXKHEH 4acTH MOPO303allUTHOrC
CJ1042 IIPH €ro NPOMep3aHuH.

flpn Qpua, 2,=26,29-10-8>Qp0y=0,24.10-8 m3/c nonyuaem mo ¢opmyae (61)
3HaueHHe BJAXHOCTH Necka 10K rpanuuef npoMepsaHus paBHoe W/ o=Wo= Wip=
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=(0,16. Torpa 1o dopmyaam (62) n (63) BesiMYMHA yCaJKu IIeCKa paBHAZ HY.JIO.
B stoM caywae noayuaem no ¢opmyae (64), 94TO NJIOTHOCTH CKEJIETA Necka IoJ Ipa-
HHIIEH NpOMep3aHUA paBHA P’ ck(o)=Pcx(0)=0,98-1800=1764 kr/Mm3,

Ycaaxa CyriaMHKa TSAXKEJNOr0 TakKXKe paBHA HYJIO, TaK KakK TFpyHT Ha-
XONUTCS HHXKe IOPH3OHTa BepXOBOAKH (cM. m. 6.2). Haa storo rpyara We=W,=
=W=0,24, 2 P’ ck0)=Pcr(0)=0,92-1800=1660 xr/m% Ilocae uero BHIYUCAAIOT IO
dopMysie (65) sHaueHHe KPHTHYECKOH BJAXHOCTH IPYyHTAa, IPH KOTOPOH BO3XyXOeM-
XOCTb MEp3Jioro rpyHTa paBHa HyJMO. B pacuer BkJamuaroT BeauuuHy Wy nmo dop-
MyJae (30) M 3HaueHHA Orp, NpHBeAcHHble B 1. 2.2 Ilocobusn. [nf Menkoro mecka
B HYWMXHEH 4YacTH MOPO303aHUTHOro cjosg Wgp=0,92.1000/1764—0,92-1000/2640-+-
+0,08-0=0,173. Jdas cyrJHHKa TAXKEJOro moi moaomiBonl Hachimun Wip=10,92X
% 1000/1660 — 0,92-1000/2710+40,08-0,4.0,17=0,22.

3ateM onpegeasior no dopmyse (66) cpeiHee 3HaUeHHe pacXojAa MJEHOTHOR
BOJH, IIOCTyHalOlUlell M3 TAJIOr0 rPpyHTa B MepaJdnlil ciofl. ia MeJxoro mecka B HHMK-
Helt yacTn mMoposzosamuTHoro cjod npu W/ o=0,16>Wonr=0,1 Qoycp=0,24-10-8 m*/c.
%[J]H CJIOl CYIVIHHKA THAXEJAOr0o MNOoJ IOAOIIBOII HachlU: Qpuoyep=1,24-10"8 M3/c
cM. . 6.2).

3ateM onpeaensiotT no gopmyae (48) ckopocTh npoMep3aHusl 3eMJISTHOrO IIOJIOT-
Ha: Upp=2,4-1,15-10-5/(135—17,3) =23,4-10—8 m/c.

[locae uvero ompepensior no ¢gopMmyne (68) BAaXKHOCTD MeP3JOro ¢J0Of TPYHTA.
Jlng Mmesaxoro necka B HMXXHeH wacTH MopososauiutHoro ciaos Wy=0,164+0,24-10—3X%
X 1000/(1764-23,4-10—8-1)=0,166, Toria cpenHass BJAXKHOCTb TMECKa MODPO303alUT-
HOT'O CJOfl cOCTaBUT B KOHue auMui: W/7,.=(0,57-0,10+0,58-0,166) /1,15=0,133. Las
CYIJIMHKA TAXKeJoro noj nogomsoi nacmnu Wu,=0,24-1,24.-10-8.1000/(1647.23,4 X
X10-8.1)=0,272.

Hakonen, onpeaensiior BeJUYHMHY IXyueHUS TCPYHTOB. BHauase ycTaHaBJAUBAIOT
BEJMUIINY NyJYeHUs 32 CYeT MUI'PALMOHHOIO JbAOHAKOIJIEHHS.

[Ipn W,=0,166<Wyx,=0,173 umeeMm ajd MeJxKoro mecka B HIIXXKHeH 4acTH MoO-
PO303alllUTHOIO CJOA toamuHon 0,58 M: mno dopmyne (69) Apyeoy=102X
< 0,58]1,09(0,166 — 0,16) +0,09(0,16 — 0,1)]1764/1000=1,2 cm;

no ‘popmyae (70) max ‘fAnys.0)=9-0,58(0,166—0)-1764/1000=1,6b cm; npnsu-
NaeM hnyq‘(u]=l,2 CM.

[Ipn W,,=0,272> Wip=0,22 umeeMm gasa cyriuaka Tsaxenorc no dopmyae (71):
Anyw (0y=109(2,40—1,16)[1,24-10-8/(23,4-10-%)—(0,22—0,240) 1660/1000]=7,1 cMm.

ITo popmyse (72) BHUMCAAIOT BEJUUYUHY TNy4YeHHUS TPYHTOB: AAA MEJKOrO NecKa
MOPG303aUIUTHOTO CJAOA: fyyams)=1,24+-0+0=1,2 cM; AJA CYIJIMHKA; TAXKEJIOro HOJL
MOAOIUBOA HACBIMU: Apyuoemy=7,1+0+4+0=7,1 cMm. 3areM OHNpereJsiilOT CyYMMapHYIO
BeJIHUUHY NyYeHHS TPYHTOB: Anya=1,2+7,1=8,3 cum.

Ilocne yero mepexofdaT K YTOUHEHHIO TAYOHHE! NPOMEp3aHHusa 3€MJIAHOrO IOJOTHA
¢ y4eToM Macconepenoca. J{is aToro nocriegoBaTeNbHC ONPEAessAlOT:

no ¢gopmysae (73) nJAOTHOCTh MEJKOI'O IIeCKa B HUMNKHEH YaCcTH MOPO303aLIUTHOIO
¢08 TOJUWMHOR Alyuaxs)=0,08 M B KOHUHE 8HMH: egye.=10—2.0,6/0,58=0,010,
Ky5y=0,98/(140,02) =0,96, a Tak¥xe NJIOTHOCTb CYIVIIHKA TSAXKEJOrO MOJ I0AOMBOR
HACHININ B KOHHE 3MMH: enye=10-2.7,1/2,4—(1,5--0,34)]=0,057; Kys,=0,92/(1+
+0,057) =0,87;

no tab.a. 10 3HaucHUs KO2(D(PHIHUCHTOB TENJAONDOBOXHOCTH MEp3JhIX I'DYHTOB
AJas  MeEJKOro Iecka ¢ TJoTHocTblo ckenera (0,98+0,96) - 1800/2=1750 xr/m® &
BJaxKHOCThi0 (16+416,6)/2=16,4% umeeM Arpwy, i=2,00 Br/(M-K); aaa cyraunsxa
TSKENO0TO ¢ IJOTHOCTBIO ckenera (0,9240,87)1790/2=1602 xr/M® u BAaXKHOCTBIC
(24,04-27,2) [2=25,6% nmeeM Arpuny, i=1,7 B1/(M-K);

nmo ¢opmyaam (35) u (36) KosamuecTBO 3aMep3lucd BOAW B I'PyHTax AJd MeJ-
KOro necka p HHXKHEeH yacTH MOP0303alHTHOro o Wys=0, isu@=[(0,166—0)0,98 X
X 18001/1000=0,29; ana cyrauHKa TaXKenoro noj momowBofi Hacelu: Wys=0,4X
X0,17=0,068; isnu=(0,272—0,068)0,92-1800/1000=0,34.

Ilocae atoro 3apaemca rnyOuHOH npoMep3aHus Mnp=2,0 M. Ilpu asrofi Beanunue
OCJA€J0BATEJbHO ONPEACHSIOT:

no ¢opmyae  (41) Mooy =[2,09-0,574-2,565-0,58+1,70(2,0—1,15)1/2,0=
=2,00 Br/(m-K);

no gopmyae (42) i.»=[0,18.0,57-+0,29.0,568+0,34(2,0—-1,15)}/2,0=0,28,;

no gopMyae (43) ©;op=[0-0,574+0,0-0,58+0,3(2,0—1,15)}1/2,0=—10,13° C.
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[To rpapuky Ha puc. 7 ycTaHaBJUBAIOT MHHUMAJbHYIO TEMIEPATYPY I'PYHTA NOA
JopoxHo#t ogpexpaoii. Ilpum smaueHHH Rop/Rox(maxy=0,11 1 i34x=0,28 umeeM
@min(u}/ﬂmmu=0,72, TOT'Aa @min(r_})=—17,5'0,72=—12,6D C

Ilo rpatuky Ha puc. 8 umeem C=0,97 npu ©io6p/Omintoy=—0,13/—12,6=0,01.

[To rpaduxy Ha puc. 9, @ umeeM A’yp=0,72, B'yp=1,7; 1o rpaduxky Ha puc. 9,6
HMeeM A!;np"—-o,?ﬁ, B,f]:[p-":'g.

o dopmuyne (44) hwp=0,86.0,76-0,97]0,72-1,742,8(1—86/135) (0,76-2—0,76 %
X 1,7)12,06=1,98 wm.

Pacuer rayOuMHB! npoMep3aHmss MOXKHO CYHMTaTh 3aKOHUEHHBIM, TaK KaK Beju-
ynHa, NoJyyeHHass no gopMmyae (44), orianyaercs MeHblle yeM Ha 19 oT 3aflaHHOro
3nauenus Agp=2,0 M. B pacuer npuHEMAaOT Anp=2,0 M.

3aTeM YTOYHAIOT BeJUYHUHY MYYEHHUS CYIJIMHKA THKEJOro NOJA IOAOIIBOH HAaCHI-
ud., Begauunse Aqp=240 M coOOTBeTCTBYET Anyw.ocmy=7,1 M, TOrza miaa Agp=2,0 M
HUMECM. hﬂy‘q,(ncﬂ)=7,l (2,0'—1,15) /(2,4"‘"1,15) =4,8 CM.

[locne uero ompepenslOT CYMMaPHYIO BEJNHUHMHY IYYeHHS PYHTOB Agyy =1,24
+4,8=6 cM.

A ONyCTRMy0 BEANUKWHY TIY4YEHNS TPYHTOB BLIUHCIAIOT, COrVIACHO M3JNOXKEHHOMY
B 1. 1.8 Ilocobusa, npu finys.(ocsy=4,8 cM>6/3=2,0 cM pacuer NpoBOAAT 1m0 OP-
Myae (2): lgon=[1/143/2(1—1/1)(1—4,8/6)]-6=6 cM; npH Anys.=06=Izon="06 cM
ofecreunBaeTc] MOPO30yCTOMUHMBOCTbE JOPOXKHOH OIEXKABI.

3aTeM YCTaHABJHBAKIOT IUIOTHOCTE M BJIAXXKHOCTH TPYHTOB BECHOH MOcC/e OTTad-
BaHHA 3€MJIAHOrO M0JIoTHa. BHauasie Onpefe/faAT HAOTHOCTh MEJKOro necka B HUXK-
Hed YacTH MOpPO303alMUTHOIO CcJ0A TOMIUHOR Alusksy=0,08 M. Ilo rpaduky na
puc. 12 npu Ky0y=0,98 1 P=23,6 Klla umeeM Ky(miny=0,98. I1lo rpaduky na puc. 14
HPH Ky(n)=0,98 ) 4| Ky{mln)=0,98 HUMEEM hncaﬂ/h[[yq=l; OTK}YILH hncan.=l'l,2=1,2 CM;
euc&n=10“2-1,2/(0,58+102-1,2)=0,02. [Io dopmyde (74) Ky@=0,97/(1—0,02) =
=0,98.

3areM onpelensiioT IJIOTHOCTh M BJAXHOCTb CYIVIHHKA TSXKEJOro IoJ II0JOIIBOK
HachlNK IocJie OTTAUBAHUS T'PYHTA B BECeHHHH MepHOJ.

[lo rpaduxky Ha puc. 12 npu Kyoy=0,92 u P=41_8 xlla umeeM Ky(miny=0,92.
ITo rpaduky ma puc. 13 npu. Ky0)=092 u Ky(min)=0,92 umeeMm /Aocaa/faye.=1,
OTKYAA Hocax=1-4,8=4,8 cM; €ocan=10"2-4,8/2,0—(1,5—0,34) +-10-2.4,8]=0,054.

I[Io dopmyne (74) Kyoy=0,87/(1—0,0564)=0,92. IIpu Wyom=0,272>
> Weptoeny=0,222 BJaXXHOCTh IpyHTA IIOCJE OTTAWBAaHHA BECHOH DAaBHA IOJHOH BJa-
roeMKocTH npu  Kye=0,92. Ilo dopmyre (4) We=Wus=(2710—0,92X
X 1800) 1000/(2710-0,92-1800) =0,24.

[Iocne 2Toro nepexolMsiT K OHPEAESNEHUIO TOJLIMHLL MOPO303alUUTHOIO CJA0A U3
VCJAOBHA pa3MelleHHs] B 9TOM ¢J0€ BCEH NOCTYyNamwilned BOAB 0€3 CHMMKEHUS Npov-
HOCTH AOPOXHOM ofexanl. BHauajse ONpefesisilioT BEJUIUHY NPUTOKA BOAL B MOpPO30-
3aHIATHBIN CJIOH OT aTMOC(EpHHIX OCAJAKOB, BHIIAZAIOMIUX HA MOBEPXHOCTb IpOe3xeH
gacTH YU OOOUMH BECHOH B HNepHOJ OTTAHBAHUSA TPYHTA.

s 210oro npeiBapHUTenbHO OHpeAesiioT mo TabJud. 4 3HaueHUA MeTeopoJorHye-
CKMX (PAKTOPOB B NEPBHIH BECEeHHUH Mecsl PacYeTHOrC roja HOBTOPAEMOCTBIO OJAHH
pas B 20 metr. Oum paBubl: Tr=165 u (9900 mun); i,=0,007 mMM/MuH; my=>50;
d=1,8 rlla; v=4 wm/c.

[TocaepoBarTenbHO ONpEAeaAIOT:

CYMMAapHVIO BE€JHYMHY cMauuBaHHA IOBEPXHOCTH Npoe3dxed uacTH ¥ OOOUMH B

NEepPBLIH BECeHHHH Mecsn pacueTHoro roga — mo dopmyae (11) Hey=0,01-507 1,8X
X (43200—9900) /60=5,3 MmMm; mo ¢opmyse (12) max Hen<H0:0,5=25 MM, npuHH-
MaeM Heu=5,3 MM.

[IpuToK BOALI B MOPO303alUMTHLEIHM CJIOH OT aTMOC@EPHHX 0CaAKOB, BHINAJAOIIHX
Ha NOBEPXHOCTR NpOe3el uyacTH B NEPBHIA BECEHHHH MecsI pacyeTHoroe roja Imo
%Opmy.ne (14) Zaneoy= (0,007-9900—5,3)/(0,007-50) =183 mnH; no ¢opmytre (13)

ano)=0,003-50In (1+100-.0,007) - 109417 183=97 Mmm; Ha c. 15 Aox=0,38; mno

dopmyne (15) Hpnup.y=0,38-9,7=3,7 MM; o ¢opmyae (9) g™Marmmmp.my=10"3X
x3,7-1=0,004 M3 na 1 m2

HHTeHCHBHOCTD IOCTYIJIEHHS BOAM Ha o0ouuHy — no dopMmydae (18)  icroy=
=(0,007—9,7/(50-183) =0,006 mm/mMun; no dopmyne (17) i:n=0,007-13,75/3,76=
=0,013 Mmm/MuH.

[IpuTOoK BOALI B MOPO303alMTHEIA CJIOH OT atMOc(epHHX 0CaAKOB, BHLIIIANANOLIHX
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Ha TOBEPXHOCTb GOOUMH H OT CTOKa BOJAB ¢ TIPOE3Ked 4YacTd Ha OOOUHHY B IEPBHIiL
BeCeHHHI Mecsl pacueTHoro rojga — no dopmyae (13) Haneoy=0,003-50In(14100X
%0,013) 10040183 =159 mM; mno dopmyne (15) Hpnosy=0,38:15,2=5,8 mM; no
dopmyae (10) g'aru(o6y=10-2(5,8—0) [=0,006 M3 na 1 M2

JateM omnpepeasoT o0beM BOAR, NOCTYHAIOWIEHd B MOPO303aUTHHHA CJOH U3
JeXalluX NMOoJ HUM TPYHTOB NPH HUX ocalke nocnae orrauBanus. Ilpu Wyeen)=0,272>
> Wepoeny=0,22 noayuaem mno dopmyne (87) gWorx.=1800[(0,87-0,272—0,92X
% 0,24) (2,040,35—1,5)]1/1000=0,026 M2 na 1 Mm%

3ateM ONpeAeAsioT 00beM BOIH, INOCTVIAOMEH B MOPO303aIMUTHBIA CJIOA MO,
LEeHCTBHEM JIHHAMMYECKON Harpy3ks OT aBTOMOOHJen.

Ilo Taba. 14 Moayap ynpyroctd MeEJKOro necka MOpO303alIUTHOTO CJA0S paBel
Ewva=100 MIIa. Ilpn W,/W,;=24/31=0,77, no Uucrpyxkuun BCH 46-83, £E.,=32 Mlla
Aas  cyrjiuHka Taxegoro. [Tlo Toit ke WMHcTpykuuu cpeiHH# MoAyab yIPy-
TOCTH JOPOXKHOH OAeXJH (C MOpPO303allUTHLIM cJioeM) paBeH: FEp.=(2600-54
4-1700.-7+1000-234100-115)/150=396 MlIlIa. [To dopmyse (89) Zox=1,1X

3
% 150) 396/32=231 cm; o dopmyse (88) Guo=0,6/[141,5(231/37)]2=0,010 MIIa.
[Ipr 64.0=0,010 MIIa<0o:x=0,012 MITIa g"sxp)=0 (cM. 1. 7.4 ITocoGusa).

[Iocre uero yeraHaBAWBAIOT BEJHYHHY HCHAPEHUS BOAB H3 MOPO303alIUTHOTO
CJIO Hepe3 OTKOCH 3eMJISTHOrO MOJIOTHA B NMEPBHH BeCEHHMH Mecsl[ pacueTHOro roja.

[To dopmyae (24) inpen=25-10-5.1,81g(1480/1,8)-(1-+0,154)=0,0012 mMM/MUH.
[lo dopmyne (25) Tyen=43 200—9900=33 300 mun; no dopmyae (23) H'ycromy=
=10-3.0,0012-33 300=0,040 M2 wa 1 M2 oTKOCAa HACHIIIK B Ipeieaax 30HH HcIape-
HUSl BOJH H3 MOPO303aUIMTHOTO CJOA.

3aTeM VCTAHABJIUBAIOT CPEXHIOI0 BJANKHOCTL MECKAa MOPO303aUIUTHOTO CJIOA TOC~
Ji& OTTauBaHud 3eMJsHOro noJaoTHa BecHofl pacuerHoro rojga. [Ilo ¢opmysne (86}
nmeem: WHL,.=[7,5(0,004+0,02640,0)+2-3,75(0,0064-0,026)—2-0,88-0,040] X
% 1000/[0,98-1800-1,15(7,5+2-3,75)]+0,132=0,144. Tlo dopmyne (85) onpeaensror
NOMYCTHMOE cPejiHee 3HaueHMe BJAXKHOCTH [ecka Mop0303alluTHOr0 ¢nosl: Wywa(zom) =
=[0,16-0,20+0,19(1,15—0,20))/1,15=0,185. TIpu Wil,;=0,144 <Wys(xon)=0,185 He
IPOHUCXOANT IOJHOr0 BOAOHACHINEHHS NE€CKAa MOPO303alUTHOTO CJIOA HOJA JAOPOKHOM
o) (2191 (3} §

Hakonen, nepexoisiT X YCTAHOBJEHHIO 3IIOPHl BJAAXKHOCTH HECKa MOPO303allHT-
HOT'O CJIOS1 MOcJde OTTauBaHMA 3eMJSHOTrO IIOJIOTHA BEeCcHOH pacueTHoro roja.

[Ipn Wi,,=0,144<W=0,16 3miopa BJAXKHOCTH Ie€CKa COCTOMT M3 JIBYX yda-

CTKOB (pic. 14, a).
Ilo dopmyne (80)

Aplll (0,144 —0,10) 1,15

= = (0,84 m.
M3 (kB) (0,16 —0,1) ’

Baaxnocts necka 169%. Torna AR onmy=1,10—0,84=0,31 m. Coor-
BETCTBYIOLASl 3TOMY ¢J0OI0 BJaxHocTh necka paBHa 109%. CoraacHo n. 7.5 Ilocobus
BJAAXKHOCTh IN€cKa MOJA MOPOXHOH OAeXAO0W B NepHoJ BHIMNAJEHUS aTMOoc(hepHHIX
OCaJKOB NPUHHHUMAIOT paBHOR Wyx,=16%. C yueToM mnoJNydeHHLIX 3HAYEHWH BJIAIKHO=
CTU [ecKa OnpelefAldT INPOYHOCTHHIE M JAedOopMallMOHHHE XapakTePHCTHKU 3TOro
rPYHTA IO CJAOSIM MOPQ303allUTHOTO CJIOA.

PacueT HaumHaOT [HJIST CJOSA TNecKa IOJ [JOPOXKHOH OoAexXaoH. BiaKHOCTh MecKa
B TOM CJIO€ paBHA ONTHMAaJbHOH BJAaXKHOCTH, 34 HUCKJIOUEHHEM Nepuoja BHINAJCHHSA
aTMoc(epHBX OcajikoB, Korjga BJ4XKHOCTb PaBHA KaOWAJISPHOH  BJaroeMKOCTH.
B sToM cayuae 3Hauenus @y, Cy m Ey ycraHaBJHBaWOT JJf NEepHOJa BHMAaASHHS
aTMoc(epHbIX 0CAAKOB.

ITo cpeaneMnoroJieTHuM JaHHBEIM NEpEXoj TeMnepaTypsl Bo3Ayxa eupe3d 0° uMmeer
mecro 3/1V, a uepes mnuyc 5° C — 27/X1. IlpomonxurenbHOCTh BHIAJEHHST 4ATMOC-
¢epHEIX OCAJKOB 32 MepHOJ anpesb — OKTAOphL cocraBasier 17 cyr®, B HOaOpe, Taxy
XKe Kak U B OKTAbOpe, — 4 CVT.

[lpu W=Wyxs u {=174+4=21 cyr uMmeeMm: no dopmynre (93) N=250-21-20=
=105 ThIc. aBTOMOOHMJeH; mno Tab6a. 14 @=(324+31)/2=31,5°  Cxy=(0,005+

+0,002)/2=0,035 MIla; Ex=120 MIla; no dopmyne (92) a, =0,0343.0,25-%"=
05



={,04, Ttorama acP“B = (0,0404-0,018)/2=0,029; no dopmyae (91) oxy=31.5(1—

—{(),029 1z 105 000) =26,8°.

Pacuer npoaosxkalor s mecka Ha ray6ude 0,31 M oT HU3a JOPOXHOH OJeXKIHL
BiaXHOCTh Hecka Ha 5TOf TJyOWHE paBHA KanHJMJIApHOH BJiaroeMkoctd. IIpw
W=Wi; 1 =60 cyr (cM. n. 7.5) mmeem: N=250.60.-20=300 Tbic. aBTOMOOHUEH]
Prv=26,0°, Cy=0,0035 MIla, Ey=120 MITa.

IIpyn moay4eHHBIX 3HAYEHHSX NPOYHOCTHHIX H AeOpMANHOHHMHX XapaKTepHCTHK
ecKa OnpelensiioT NPOYHOCTb NOPOXKHOHR onexawl, Pacuer nposoasar no MHcTpyknuu
BCH 46-83. Pacuer mnoxkashiBaeT, YTO HPHHATAS KOHCTPYKIUHMS MOPOXKHOA OAeMAH
yaosaerBopser TpebosaHuAM 1o npouBOCTH. [IpHBejneHHEIe BhHILIe PAacCUeThl TAKHKE
TOKA3LIBAI0T, UTO OO0eCneuYrBaeTcA W MOPO30OYCTOHUUBOCTL AOPOKHOH OASKAL NpH
HPUHATOH KOHCTPYKIHH MODPO303aIUTHOrO CJOA K3 HEKOHANIHOHHOrO NecKa.

[Ipumep 10. Pacuer apeHupyiollefi NPOCTOHAKHY

Hcexooneie Oannste, IHopora III Texnnueckoff Karteropun mnpoektHpyercs 8 Moc-
KOBCKOH 00J1acTH Ha MecTHOCTH ¢ OOeclleueHHHIM ITOBEPXHOCTHBIM CTOKOM H ray8o-
XKHUM 3ajieraHueM rpyHTOBBIX BOJ,

Hlupyna NDONOBUHBEI NPOE3KeH YacTd IJIIOC KpaeBasli IloJoca, HMeEllas Ty Ke
KOHCTDPYKIMIO JOPOMXKHOH OAEMAbl, COCTABJfAeT 4 M, WIHPHHZ OOGOUUHK Oe3 KpaeBoH
TTOJIOCE 2 M.

JlpeHnpyiolyo npocJORKY HaMeueHO YCTPOHUTh Ha BCIO LIHPHHY 3eMJSHOIO Iio-
JOTHA NOK ROPOXKHOU ofexpaoil., MIHTEHCHMBHOCTL BHMTHIBAHWUA BOAL B TPOCJAOHKY OT
aTMOC(epHLIX  0CafKOB, BRIMaZaloMHUX Ha IOBEePXHOCTH Ipoe3XeH 4YacTH,
0,3 a/(cyr-M2?); HHTEeHCHBHOCTbh BIHTHIBAHMA Ha ydyacTke oOounHun 0,5 Jaf(cyrt -m?).

B kavectBe npocJodKH OyAeT HCIOJB30BAH MAOPHHUT njaotHoctbio 0,6 kr/m?, vk-
JaauiBaeMut nmon Harpyskon 200 klla. Kos¢popuuwedt oduaprpauuil B IONEPEUHOM
{B nyiockocTH XoJicta) Hanpasgaenun 20 M/cyrT.

Ilonepeunmii yxiaon ppociaofiky 20%, BHITYCK NOJOTHHUI Ha OTKOC 1 M.

3eMJITHOe I10JI0THO, HAa KOTOpPOe HaMeueHO VKJaAblBaTh IPOCJIOHKY, OGYHET BO3-
BOAWUTbCS H3 JIEFKOrO IBIJIEBATOTO CYIJIHHKA ¢ KO3(M@UIHEeHTOM (DUJIbTPALIH
I18-10—% Mm/cyr.

Tpebyetcsi onpefeJuTh HEOOXOAUMYIO TOJIKMHY APEHUpYIOWEH IMPOCJIOUKH U Be-
JUYUHY HHTEHCHBHOCTH HNpPOCAauMBaHUA BOJLI Uepe3 Hee B HHXKeJexallHd IPYHT.

Il1s ycTaHOBJIEHHST MCKOMBIX BE€JIMUHH pa3o0beM rnomepeuHbld npoduab npocaoi-
¥ (cMm. pue. 18) Ha mects yuacTkoB AduHOH Al=1 M, [lepBBll yuacToK pacnono-
}eH nojJ MAOPOXKHOH ojexjofl y ocH mpoe3xed uacte. Has 3TOro y4actka Gup()=
=an(y=0,3 Ja/{cyT-M2); ;=6 M.

[To dopmyie (99) HHTEHCHBHOCTHL IPOCAUUBAHHA BOAL! uepe3 TMPOCAOHKY B
TPYHT Ha  HepBOM Yydactke:  gnpy= (0,60—0,02—1/6)7100.0,3-18-10-%/20 =
=0,02 a/(cyT-m2).

ITo ¢opmyne (100) wHTEHCHBHOCTHL CTOKa BOALI C IEPBOr0 yuacTKa TNPOC/]OHKH
Ha BTOPOH COCTABASET: Ger(1)=0,3—0,02=0,28 na/cyr.

M3 nepasenctBa (101) onpepensem TpeGyeMyio TOMIHHY ApeHHpyIOLLell mpo-
CJOUKU Ha MEPBOM VYAaCTKE:

0,98

01 £ 0.02-5y/(1 1 5)1 008 m.

Oum <

[Io gpopmyne (100) wHTEHCUBHOCTH MOCTYIVIEHHUS BOAL B NPOCJOHKY Ha BTOPOM
VYACTKE COCTABJSALT: Gnp2)y=0,3+0,28/1=0,58 a/(cyr-M?); [o=5 m.

* JleGepes A. H. Arnac kapT u HoMOrpaMm fAJ5 pacueTa XapakKTEPUCTHK [po-

AOJIKUTSJBHOCTH OCaJKOB IEPUOAOB € JAOXKIAAMHM H 0e3 J0XKAeH Ha TeppPUTODHA
CCCP. ~— JI.: Tuanpomereousnar, 1964.
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[lo dopmyae (99) MHTEHCHBHOCTL MPOCAYHBAHHA BOAH qepe3  INPOCJOHKY B
I'PYHT Ha  BTOPOM  yuacTKe:  gmpey= (0,6—0,02—1/5)7100.0,68.18-10—4/20=

=) 03 J/(cyT - Mm2).

Ilo ¢opmyie (101) MHTEHCHBHOCTH CTOKA BOJAK CO BTOPOI'0 yuacTKa MNPOCHORAKN

Ha TPeTHd COCTaBJAACT: Gerz)=0,08—0,03=0,60 afcyr.

3 HepaBeHCTBa (101) onpeesisgeM Tpeﬁyemyx-o TOJNHIMHY JpeHUpYICIIeH Npo-

CJOMKH Ha BTOPOM yuacTke: Oum=<<0,55/[20(140,02-4)/(14+4)]=0,13 Mmm.
Anasoruuso:
I/l TPeTbero yyacrtka gnps)=0,03 a/{cyt-m2?), Oun=20,15 MM;
IS 4eTBEPTOTO Gupuy=0,02 a/{(cyT-M?2), San <0, 16 1 MM;
ISl OATOINO Gupsy=0, 01 Ja/(cyT-M2), ﬁms.:_._o 23 MM;
A4 1WecToro gupie)=0, Oen=<<0,2 MM,

[To Taba. 17 onpe,ae.nﬂem YTO TOJUIMHA JAODHUTA B KOHCTPYKLUHH COCTaBJAAET

2 MM H IpeBHDIAET TpPeOyeMyl0 TOJUIHHY NPOCHOoiiky, paBHyO 0,23 mM.
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[lnoTHOCTE, BAAXHOCT, M IIyYEHHe NPOMEDP3aIoIuyX I'DYHTOB .

l'IpoeKTHponaHHe MOPO303aIUTHREIX, JPEHUDVYIOIIUX U Tenmnat}mpymmnx

CJIoeB . . o

8. HpoeKTHpOBaHHe ,upennpymmﬁx, Kanﬂmﬁponpepmaammnx u rmpousmm-
pYIOIJ_‘LHX IIpOCJIOeK - . - a . . . » Y g 0 e ® N

9. KoHcTpykKuuH 3eMJASHOro MOJOTHA ¢ NOBHINEHHOH MIOTHOCTHIO I'DYHTOB
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