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NPEAUCHOBHUE

Hacrosimee ITocoGue paspaborano B Ueadx ASTANH3AUMH OTAENBHHIX MOJOMKEHHH
CHull 2.05.02-85, oTHocAIMXCS K IPOEKTHPOBAHKIO METOLOB PEryJHPOBAHHA BOXHO-
TENJIOBOTQ PeXXKMMa BepxHell wacTH 3eMJAHOro mnojoTHa Bo II—V mopokHo-KauMa-
THUECKHX 30HaX.

TpagHIKOHHEIE METOAB PEryJAHPOBAHUS BOLHO-TEMJIOBOrO pexuma (MOpO303a-
UIMTHBE CJIOH, YCTpauBaeMble 13 HEMYYHHHCTHIX I'PYHTOB H MaTepHAJOB, APEHUPYIO-
[iHe CJIOH W3 KOHIAMUMOHHHIX 3ePHHUCTHIX MaTE€PHUANOB ¢ BOLOOTBOAALIAMH YCTPOHACT-
BaMH M Jp.) CJAeIyeT NPOSKTHPOBATL COMIACHO MHCTPYKUHH HO HPOCKTHPOBAHMIO
JOpOXKHHX oxmexj HexecTkoro Tuna BCH 46-83, yrsepxpennHo MuntpanccTpoem
CCCP u cornacopaunoir I'ocerpoem CCCP.

B ITocoGun paccMaTpuBAaIOTCS BOINPOCH INPOEKTHPOBAHHSA: MOPO303alUIUTHBIX CJIO-
€B U3 HEKOHAMIHOHHBIX MEeCKOB (CMaGONYYHWHHCTHIX NECUaHHIX TPYHTOB); TelJIOH30-
JUPYIOILHX CJOEB HA YYacTKax AOPOr, TAe BO3BHIUEHHE [OBEPXHOCTH MOKDHITHSA
Haj, YpOBHeM IIOBEDXHOCTHHX M TPYHTOBHX BOJ, BEPXOBOAKH M Haj [OBEpX-
HOCTBIO 3€MJIH McHee HODMATHBHHIX BeJIMUMH; JAPEHHDYIONHX CJIOeB U3 3ep-
HHCTHX Martepuanos c¢ koabduinentom OHALTPAaUMKM MeHee 1 M/cyT, paGoTaomux
[0 NPUHUHUINY HOLJOLICHAS; THAPOH3ONUPYIOUIHX, APEHHDPYIOUMX M KaNHJJISPONpEpH-
BaIOIIUX NPOCJOEK; CHENHAJbHLX IONEPEUHIIKOB 3€MJISAHOrO NOJOTHA ¢ HEeNbIo 3a-
IUTH €ro 0T HMOBEPXHOCTHO! BOAH (YIONOXKEHHBIE OTKOCH, GEPMH) M KOHCTPYKIHH
3eMJISIHOrO TIOJIOTHA C IOBHIIEHHOH MJIOTHOCTBIO TPYHTOB.

VYxasaHHHE MepONPHATHA IpeJHASHA4YeHH JJS NPHMEHEHHS B DafoHaX C CE30H-
HEIM npoMmep3anueM rpyatos Bo II m III popoxmo-knuMaTHyecKMX 30H2X, a KOHCT-
PYKIUM 3eMJISHOTO IOJOTHA C IOBEIUIGHHOA IJOTHOCTLIO TPYHTOB Takke B IV m V
30Hax.

IIpoerTrpOBaHHe C/AEAYET MPOBOLUTh HA OCHOBE IIPOTHO32 OCHOBHAIX BOJHO-TEN-
JIOBHIX NPOLECCOB B 3eMJIAHOM IOJIOTHE, KOTODHE BJHUAIOT Ha KPYIJIOTOAHYHHE H3Me-
HEHHS IJIOTHOCTH M BJIaXKHOCTH MHOTOCJIOMHHIX IDYHTOB paGouero cJjios ¥ OCHOBAHHA
HACHIINM MJM BHIEMKH IIPH SKCIJIYaTall#d JOPOTH.

[Toco6ue paspaGorano CorozgopHUK (x-p TexH. mayk B. H. Pysunckuii, A-p
Texy. Hayk, npod. B. J[I. KasapHosckuii, kang. TexH. Hayxk B. M. CwmmnpHOB,
M. HOyfhimenanneB, unieHepu B. M. 3y6xosa, C. B. UepHaeB) npH yuactuu JIeHHH-
rpaackoro ¢manana CorosnopHUHM (a-p Texs. mayx, upod. M. B. Kopcyncknii, Kagz.
TexH. mayk 0. M. BacmaeeB); Cpeameasmatckoro ¢uiamana CowospopHUU (kauz.
texH. Hayk O. A. Cannu); CowsgopnpoekTa (kawji. TexH. Hayxk B. JI. Bpacnascknit);
MAJU (z-p texm. mayk, npot. A. $I. Tynaes, kaux. Texn. mayrk H. B. BucTpos,
B. . Kykanos); BCET'MHTEO (kana. reos.-mMmuepan. Hayk C. M. CeMenoB).

O6mee pejgakTHpoBaHHe BHIIOJHEHO A-poM TexH. Hayk B. W. Pypuuckmm.



1. OBINME NOJO)XEHHSA

1.1. B paiioHax ce3oHHOrO0 IpOMep3aHHs IPYHTOB Ha joporax l1—IV kareropni
¢ MECTKAMH M HEXECTKMMH JROPOXHBIMH OAEXKIaMM, HaxXOAfMuXcs B HeGaaronpuste
HHX [PYHTOBO-THAPOJIOTHIECKHX YCJOBHAX, HapsAy ¢ obecmeucrHeM TpeGyemofi npod-
HOCTH cJjeayeT NpeAycMaTPHBaTh NPOTHBONYUYMHHLHE MEDONPHATHS, rapaHTHPYIOIIHE
JIOCTaTOYHYI0 MOpPO30YCTOAYHBOCTL JOPOXKHOH OAEXIAH H 3eMAAHOrC NOJOTHE.

He TpeGyeTcs cHelWaibBEHX NPOTUBONYYMHAHX MepPOBPHMATHE NP 3cMJISHOM
IIOJIOTHE, OTBEYAIONIEM TPEM OCHOBHHM TPeGOBaHHAM:

BO3BHILCHHEe MOBEPXHOCTH MOKPHITHS HaJ YPOBHEM TPYHTOBHX BOA, BEPXOBOAKH
Ban agurensHo (Goaee 30 cyT) CTOSAMEX NOBEPXHOCTHHX BOA H HaJ NOBEPXHOCTRIC
SeMJIM Ha YuacTKax ¢ HeoGecneUeHHHIM NOBEDXHOCTHHIM CTOKOM KJAH Haj YPOBHEM
KpaTroBpeMcHHO (MeHee 30 CyT) CTOfIEX NOBEPXHOCTHHX BOA He MeHee HOPMATHB<
gux peanunn (CHull 2.05.02-85);

paGouni cnoft B npefenax %3 rayOHHH NpOMep3aHMA, HO He Memee 1,2 M @7
NOBEPXHOCTH IEMeHTOGETOHHHX M Ha Iay6uHy 1 M achanbrobeTOHHHX IOKPHTHER
Bo Il mopoxmo-knmMaTHueckolt 3oHe u Ha 1 u 0,8 m coorsercTBerno B III jpopox-
HO-KAHMATHYECKOR 30HE COCTOMT M3 HEOYUMHHMCTHX MM cnabomyuHHHCTHX TPYHTOB;

CTelleHb YNJAOTHEHHs TPYHTOB DaGouero cjoA He MeHee HODMATHBHHX BeJINYHH
(CHgzlIl 2.05.02-85).

He Tpe6yeTcs cnelimajbHHX NPOTHBONYYMHHHX MEPONDMATHA Takike B paifioHax
¢ ray6nHofi npomep3anus Menee 0,6 M.

1.2, [lpu HeBO3MOXKHOCTH WJARM ReleaecooGPasHOCTH BHNONHEHAS YKA32aHHHX
Tpe6oBanuil AOMKHE OHTh NPEAYCMOTPEHH NPOTHBONYYHHHLIE MEPONPHATHSA:

YCTPOACTBO MOPO3O03aIUTHOrO CJIOH;

PETYJIMPOBaHHE BOAHO-TEIJIOBOTO PEXHUMa 3eMJAAROrO NOJOTHA C MOMOMBIO THA-
POHSOJAHPYIOIIKX, APEHAPYIOMHNX, KalRIIAPONPEPHBAIOMEX DPOCICEK H TENJIOH30/H~
PYIOIMHEX CJIOEB;

YRpelljieHne M yJyulleHHe TPYHTA Pabouero ¢Josi € MCNOJL30BaHHEM BAXKYIIUK,
TPAHYAOMETPHUECKHX R0GABOK H [P.;

IOHHXKEeHHe YPOBHA HOA3EMHHX BOJ C NMOMOINLIO APeHaxKa;

NDPHMEHEHMe chellHaNbHLIX MONePEeYHHKOB 3eMJSHOro IOJIOTHA € LENbI0 3aIUUTH
€r0 OT HOBEPXHOCTHOR BOAHW (YNOJIOXEHHHE OTKOCH, GepMH).

Jlaa ycrpoficTBa MOPO303alUTHHX CJAOCEB HYMKHO NPHMEHATH NECYAHO-TPaBUiHHE
(necuano-meOeHOUHEE) CMeCH M OeckH, a Ha jgoporax I—III xaTeropmii Takxke yk-
penaennue rpyHTH II u III xaaccos npounoctu (CHmIT 2.05.02-85) u npyrue vemy-
guHHCTHe MaTtepnajn., OTHOCHTenbHas BENWYHMHA MX MOPO3HOIO NYUeHHS He ROJKHA
npepuimaTth 19%.

Jna MOpO3032IMATHHX ¢JI0eB NOPOXHHX ONEXKJ MOXHO HONYCKaTh 6e3 A0moJa-
HUTEJbHEX McnuTaHul necku no I'OCT 8736—85, conepxkamue 3epHa pasMepoM Me-
nee 0,14 MM, He Gojee 259 no Macce, MHJEBHAHO-IVIMHECTHX vacTHL He Gosee 5%,
B TOM YHCJE IIMHHACTHX YacTHIL AJs npHpojHoro necka He Goaee 0,5% w nas xpo6-
Jexnoro —ue Goaee 1% mo Macce. Kosddunnent QUAbTPAUUH NPH MaKCHMaNbHOR
TJIOTHOCTH RoJKeH OHITb He Menee 1 M/cyr.

Jis MOpO303alllUTHRIX CJIOEB, YCTPAMBaeMHX HA BCK IIHPHHY 3€MJAHOIO IO+
JIOTHa, HONYCKAETCH NPHMEHATh HEKOHAMIMOHHHE NecKH (cnabomyyMmHHMCTHE necya-
HHE TPYHTH), KOTODHE YJIOBJETBOPSIOT TPeGOBAHHAM MO BENHYHHe KOS(@RIHeHT2
nNyueHHss ¥ CABHMrOBHIM XapaKTeDHCTHKAM, YCT2aHaBJEBaeMHM pacyeTOM Ha NpoY-
HOCTb H MOPO30YCTOAUHBOCTh ROPOXHOH OAEXAH, B MMeIoT KoddduuuenT $uapTpa-
nan me MeHee 0,2 m/cyT.

Pacuer TOJMHMHH MOPO303AIMHTHHX CJOEB, YCTPaHBaeMHX H3 HENYYHHUCTHX
MaTepHaNOB M IPYHTOB, cjeAyer nposoxuth N0 Wucrpykuss BCH 46-83. Pacuer
TOAMEHH MOPO303AIUTHHX CJIOCB H3 HEKOHAMIMOHHEX [ECKOB (cnaGomydHHHCTHX
HeCYaHHX IPYHTOB) HY2KHO NPOBOAHTL COrJacHo Hacrosmemy IToco6uio.

Bo Bcex caynasx TOMUIHMHY MOPO303AMIHTHOrC CJIOS H3 HEKOHAMIHOHHHX NECKOB
caelyeT NpUHHMAaTh He MeHee 0,2 M.

Jas ycrpoficTBa TEIIOH3OAMPYIOIIAX CJOEB MOIYT OHTh NPHMEHEHH MNOJHMeps
HHEe MaTepuajgH (meHOMIACTH); Jerkue GeTOHH, B KOTODHX COJAEpIKaTCsi MHODHCTHE
3anoanuTean (KepaM3HT, arjONOPHT, IPAHYJL IOJUCTHPOJA, H3MeJbYeHHHH NeHO«
UJ2CT); MeTaJJypreuecKue INJIaKH, 30J0L112aKOBHe cMecH, 06paGoTaHHHE LEeMeHTOM,
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6urymoM uam OHTYMHOR 3MyJbchell, m JApyrue TeNJOH30JAUHOHHHE MaTepmaiH,
YAOBJAETBOpsIollie TPeGOBaHHAM K JIOPOMKHO-CTPOHTENBHBLIM MaTepHaljaM CCOTBETCT-
BYIONIHX HOPMAaTHBHHX XOKYMEHTOB.

Ha yuwactkax popor, ynosxaersopsiomunx tpeGosamusim CHull 2.05.02-85, B ua-
CTH BO3BLINIEHAsS] TOBEPXHOCTH NOKPHITHS Hal MOBEPXHQCTBIO 3eMJAH H YPOBHEM NO-
BEPXHOCTHEIX | TPYHTOBHX BOJ H BEPXOBONKH CJELYET NMPOcKTHPOBATb TENJIOH30JL-
pylomue caou 1m0 Huerpykuuu BCH 46-83; B ocTaJbHBIX cayuasx — COTJIACHO Ha-
croamemy [Tocobuio.

Jas yerpoficTBa ruApOM3OJAHPYIOMMX NPOCIOEK MOFYT OHITh NPHMEHEHH TNOJH-
STUJIEHOBAs IIJIEHKa, cTalnausupoBaHHas 29, KaHajgbHOR caXXu TOJAMHON He MeHee
0,2 MM, H30J1 M ApyrMe MaTepHaJu, a AJsl YCTPOHCTBAa JAPEHHPYIOMIHX M KanHAAapo-
NpPepHBAIOIIHX NPOCJOEK — HeTKAaHHE CHHTETHYECKHe MaTepuanbl, YAOBJETBOpSIOmMEe
TpeGOBaHAAM, N3/I0XEeHHLHM B HacrosmeM [Tocofun.

Vrpennenne rpyHta pa6ouero cjos ¢ MCOONB3OBAHHEM BSXYIIHX CReAyeT TPoO-
BOANTb cordacHo Mucrpyxkunu BCH 46-83.

IMounxenue YpPOBHA NOA3EMHHX BOJ ¢ NOMOLIBIO JPEHAXKa HYXKHO NPOEKTUPO-
BaTh coryiacHo «TumoBniM npoekTHHM pemenuaM 503-0-43. [Ipenaxnuie ycTpoficTBa
3eMJSHOr0 110JI0THA aBTOMOGUIBHEX gopor olwefd cetn Cotosa CCPa».

CneunanpHble HNONEPEYHUKK 3EMJISHOrO INOJOTHA C LEJbI0 3allHTH € ¢T NOo-
BEPXHOCTHON BOAH (YUOMOXEHHBIE OTKOCH, GepMH) CJAeAYET NPOEKTHPOBAThH COrJac-
HO n3JI0KEHHOMY B BactosuleM [TocoGuu.

TIpu coxpanennu cTabuabHOf NJIOTHOCTH W BJaxHOcTH rpyHToB Bo II n Il go-
POXHO-KJINMATHUECKUX 30Hax JonycKaeTcss IpH OGOCHOBAHMHM 6ojee 3HAuMTEJbHOE
YNJOTHEHHe BepxHell yacTn pabouero cjaos 3eMJSTHOrO NMOJIOTHA AJA HCLOAL30B2HHR
B K4YeCTBE HHIXHEro KOHCTPYKTHBHOIO CJIOS JOPOXHON OREMIH.

B IV u V 30Hax npH NPOEKTHPOBAHAM 3eMJSHOrC MOJIOTHA CJIEAYeT paccMar-
puUBaTh BONPOC O NOBBHIIEHHH IJOTHOCTH TPYHTOB 10 CPaBHEHHIO ¢ HOPMAaMH NpH
COOTBETCTBYIOIIEM TEXHHKO-2KOHOMHYECKOM OGOCHOBAHMM 1 HDH YCJAOBHHM 3allUTH
CB53HOr0 HalyXaloLEro rpyHTa OT AOYBJAXKHEHHs1 B Hponecce akcmiayaraunn. Jas
V 3ouHl ChefyeT NpenyCcMaTpHBATL NOBHIIEHWE CTENeHH YmiaoTHeHus (no 1—1,05)
BepxHeil yacty paGovero caos tonuunoh 0,2—0,3 m. To xe cnepyer mpepycmarps-
BaTh Ha jgoporax | KaTeropuu BO BCEX AOPOIKHO-KJAMMATHYECKHX 30HAX.

IMpoekTupoBanne KOHCTPYKIMA 3eMJSHOTO NMOJOTHA C NOBHILUEHHOA IJIOTHOCTBHIO
IPYHTOB HYXHO HPOBUMMTL COraacHo HacrosieMmy IlocoGuio.

1.3. Ha yuacTkax 3seM/sHOro NmoOJOTHA M3 [JIHHUCTHIX TPYHTOB M  HBIEBAaTHX
NECKOB CJeAyeT NpelycMaTpuBaTh APEHHPYIOILHe CJAOM ¢ BOAOOTBOASIIHMM YCTpOI#-
CTBaMH OPH OCHOBAHHAX M JONOJHHTENBHHIX CNONX, BRIOJHEHHHX H3 TPaAMIROHHHX
3epPHICTHX (MOPHCTEIX) MAaTepPHaJoB, B CAeAYIOIUX CJayYasx:

Bo ]I nopoxHO-knMMaTHuecKoii 30He NPM Bcex THNAX YBJaXHeHAsa pabouero
c10s zeManHoro nosotsa (cM. npma. 1 Hactoamero [locoGusm);

B IIl mopoxHo-knumaTiHyeckoHl 30He NpH 2-M W 3-M THNAX YBJAAaXKHeHUs pabo-
yero cnos, a Takxke npn 1-M THne — B pafonax 2(III)—5(1II) (ecm. ta6n. 2 Tlo-
cobus);

B IV n V 3onax npu 3-M Thne yBaaxKHeHusi paGoyero cJiosl.

Hpenupylomuil cynoii MOXHO He YCTpamBaTh Ha YYacTKax HOPOr ¢ MOp0303a-
LINTHEIM CJI0eM H3 cAa0ONYYRMHHCTHX f€CYaHBIX TPYHTOB ¢ Ko2dduuueHTOM GHALTPA-
wiin He Menee 0,2 M/cyT, B KOTOPOM MOMET DPa3MECTHTbCA BCA MOCTYNammias BOAa
6e3 CHMIKEHHs] NPOYHOCTH AOPOXKHON OZEH AL

Heo6xopuMocTb yCTpOACTBa APEHHPYIOIHX C€JI0eB HA YuacTKax AOpOr, TAe Oc:
HOBaHMA HJH JONOJHHTEJbHBE CJOH HOPOXHOII OXEXKALl BHIONHEHH W3 TDPYHTOB
H KaMEHHHX MaTepHaJoB, 0GpPalOTAaHHHX BANXYIMHMH, YCTAHABJHUB2ETCH PacueToOM
Ha ocymenme. Korza Takine ApeHHpYIOlUMe CJIOM He NpPeiyCMaTpHBAIOTCH, CJACAYET
yeTpauBaTh LPEHUPYIOLIHE NPOCAOMKH H3 HETKAHHIX CHHTETHYECKHX MaTepHaJioB,

Has ycrpoficTBa IPEHHPYIOMHX CJ0GB C BOAOOTBOASMIIMMH YCTPOACTBAMH cJjle-
JyeT HCNOJIb30BATh TpaBuii, NMECOK U JAPVFuEe 3epHUCTHIE MaTepHann ¢ KosdduiHen-
ToM ¢uabTpanun ne Menee 1 M/cyt. Jaa ycTpoiicTBa LpeHHpPYIOUEro CJOA B Hack-
NAX TOABKO Ha IINPHHY Npoesxefl yacTH ¥ B BHIEMKaX, 0cOGeHHO npu 3-M Tume ys-
JaxHeHus pabodvero cios, cAeAyeT HCINONL30BRATh MaTepHaJh, HMeomue xoaddu-
nuent duabtpanuu Gonee 2 M/CYT.



Kosdduunenr ¢uibTpannu ApeHUpYymOLIero MaTepHata HYKHO ONPEIENATh MpH-
Gopom CorospopHUM npu makcuManbHOIl MIOTHOCTH MaTepHasaa, YCTAHOBJEHHOM
METOJOM cTaHgapTHoro ymjiotrHenus no 'OCT 22733—77.

3a uCKJIOUeHHEM TpaBHsT M INPHPOAHOTO MNecKa, CIEeXYeT ONpelensTs Ko3ddu-
ueHT (uabTpauun Ha oO6pasuax, KoTopue Mpoulin 10 IuKIOB 3amMopaKUBaHysi-
OTaMBaHHS B BOJOHACHIIEHHOM COCTOSHHM NpH TeMmuepaTtype muuyc 10°C m mumyc
5°C coorsercrBerno gaa II u IIl mopoHo-kiumaTHueckux 3oH. McneitaHus mpo-
BOAAT B GopMax, B KOTODHIX 3eDHHCTEIA MaTepHan YMJOTHAKT X0 TpebyeMoil mioT-
HOCTH, 3aJIHBAIOT BOJOH U MOABEPraioT 3aMOpPaKHBAHUIO-OTTAHBAHHUIO,

Tomuuny ppeHupyomero cjosg ¢ BOAOOTBOASIIHMH YCTPOACTBaMM H Heo6xo1u-
MH Ko3(duUueHT (UIBTPAlUM MaTepyana cjedyeT YCTAHABAHBATb DAacuUeTOM IO
Wnerpykunuy BCH 46-83 B 3aBHCHMOCTH OT KOJHYECTBA BOJbI, MOCTymaiome# e oc-
HOBaHHMEe Mpoe3xell wacTH, cmocoba ee OTBOXA, IJMHEI (QUABTPALMH M HPYrux ¢ak-
TOPOB.

Jlonyckaercsi MPUMEHATh APEHHPYIOMIUE TPYHTH C KO3 dHUMeHTOM GUAbTpanuu
He memee 0,5 M/cyr. B sToM cayuae ApeHHUpYIOWIHA ca0it AOJAXKeH OHTb paccylTaH
Ha NOTJIOUIEHHE BCErO KOJHYECTBA BOJH, HOCTYMZIWOILEH 3a pacueTHbli mepuox. Pac-
YeT TOJUIHHB! APEHHDPYIOIIEro CJOA N0 NPHHUHUAY TOLJIOUIEHHS HYMXHO IIPOBOJHMTH
corsacHo Hacrosuemy ITocoGuro.

Bo Bcex cayuasix TOJMIMHY ADEHUPYIOUIEro CJ0s CAEAYET NPUHEMATh He MeHee
0,2 m.

Ilpy HanWYuH JPeHHDYIOINEro cJofd HaX MODO3032LLUTHHM CJIOEM TOCJeXHHH
MOJKHO YCTPauBaTh H3 HEKOHAMUMOHHLIX MNECKOB ¢ KodddunueHroM GuaAbTpaLHK
Menee 0,2 M/cyT npu ycJaoBHH, YTO 3TOT IPYHT Y/JOBJIETBOPsAeT TPeOOBAHHAM [O Be-
Juunne Ko3(duUHeHTa NyJeHHWS U CABHrOBHIM XapakTepHCTHKam. To ke mpu ycr-
pelicTBe JpeHupYyIolMleil NPOCNOAKH W3 HETKAHBIX CHHTETHUECKHX MAaTepPHaJiOB Haf
MODO303aDIUTHEIM CJIOEM [pPH YCJHOBHH, YTO HHTEHCHBHOCTH CTOKA BOAH IO NOPaM
X0JIcTa He MeHee MHTeHCUBHOCTH IOCTyIJeHNs BOJALI B npocnoﬁxy.

1.4, MeponpusiTug NO PEryJHPOBAHUIO BOXHO-TEIJIOBOLO DPEXHMa NpPOEKTUPYIOT
MCXOJASl M3 YCJOBHA OGECHCUCHHs HPOYHOCTM M MODO3OYCTOHUHBOCTH  JODPOXKHON
OftleXXAH NPH HaMeYeHHOII KOHCTPYKUMH 3eMJsHoro mojiotaa. Heobxoxumele pns pac-
YeTa HA NPOYHOCTh JAAaHHLHIE O MAKCHMAaJbHOA BeJHUUMHE BJIAXKHOCTH H MHMHHMAaJbHOM
3HAYEHHH IJIOTHOCTH TDPYHTA, KOTODHIE MOXHO OXKHAATb B IepPHOA MEXAY Kamu-
TAJbHBIMH DPEMOHTZMH JOPOXKHOH OfeX/Hl, clAelyeT YCTaHABJHBATH COTJIACHO Ha-
croawmemy I[locoGuio. Cam pacueT Ha NPOYHOCTH MOPOXKHOH OJ€XAB IIPOBOAAT MO
Uncrpyxuusm Munrrparcerpos CCCP BCH 46-83 n BCH-197-83.

PacueT RXOPOKHOIl OHeXIH Ha MOPO30YCTOHYMBOCTb H3J0XKeH B HacTosmem Ilo-
coGuyu. DTOT pacueT AOJKEH NPEeRyCMaTplBAaTh ONpPEAENCHHE CYMMAPHOH BeJIMYKHEI
nyyeHUss TPYHTOB B  30He MPOMep3aHHA NOX HOPOXKHOI ONEeXAOH, BKJIOUasA YCTa-
HOBJIeHHe [YUYCHHS: HEKOHAMIMOHHOrO IleCKa MOPO303allUTHOIO CJI0S, [VIHHHUCTOrO
rpyHTa HaCHN®, TPYHTAa € HEHaAPYIUEHHOII CTPYKTYpOit HOA MONOMBOH HACHHOH HJIH
B OCHOBAHMM BHIEMKH, a TakXe FPYHTAa HaJ H NOJ NPOCNOHKaMH H3 APEHHPYIOLLHX,
KalHANSPONPEPHIBAIONINX W THAPOH3OJALKOHHEIX MaTepuajoB. IIpm 3ToM caexyer
NPUHAMATh B KauecTBe PAaCUeTHHIX CPeJHEMHOTOJIeTHEe 3HaYeHHEe H HanGOJLUIYIO
BeJIMUMHY NYYEHUS] 3THX TPYHTOB B NEPHOA MEXAY KANHTANbHLIMH DEMOHTaMU JO-
POXHON OZeXAn. MOpOo30yCTORYHBOCTL ROPOXKHON OJEXIAH OGeclmeuHBaeTCs, KOrjaa
NOJHATHE NOKPHITHA IPOE3XKeH YaCTH B pe3ysnbTaTe NYYeHHSA IPYHTOB B 3UMHHmII Te-
proj He MPEBHIIACT AONYCTAMHIX 3HauYeHHH, NPHBEAEHHNX B I 1.8.

VYKa3aRHBIE BEJHYHHH BJAXKHOCTH, NJIOTHOCTH M IIyYeHHsi TPYHTOB HYIKHO Ompe-
AeJATh MO pe3yJbTaTaM NPOTHO3a BOKHO-TEIIOBOrO pPEXHMA 3eMJSHOrO IOJOTHA
U1 TpeX JIeT: roja ¢ HauGoJiee XOJIOAHOH H roja ¢ Hambojee Temno# 3HMOH IO-
BTOPAEMOCTHIO ORMH Da3 B NEPHOJ MEXJY KaNuTaJbHHIMH PEeMOHTaMH JOPOXKHOM
OfcKAH M JUI CPEAHEMHOTONETHEro rofia N0 BEJHYHHE CYMM OTPHIATeNbHHIX Tpa-
AYCO-CYTOK TeMmmepaTyp Bo3gyxa. HeoGxojuMmble mjsi 3TOro HpPOrHO3a 3HAa4eHHs KJM-
MATHYECKHX MapaMeTPOB, XapaKTePu3YIOUIMX XOA TeMmmepaTypH BO3AyXa B YKa3aH-
HHle FOAN, CAeAYeT HPHHMMaTh IO Tald. 8 WAM HO XaHHBIM HaOGMIOAEHHA METEOCHYyK-
6u corsacao npmi. 3 Hacrosmiero IlocoGmst.

3nauennss NXOTHOCTH, BJAMHOCTM H IYYeHHs TPYHTOB, BXOASIIHX B pacueT
HOPOXHOK OJEeNKJH, HYXHO YCTAHABJMBATH ¢ YYeTOM BJIHSHUA Ha 5STH BeJHYHHEH
TPex MCTOYHHKOB YBJIaXHEHHA: aTMOCEDHHX OCaxKOB, BHIAJAIONIEX HA MOBEPX-
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HOCTb Npoe3mkel yacTH ¥ OOOYHH; NOBEPXHOCTHHIX BOL, 3acTauBalomuxca BOJH3N
JOPOTH Ha yyacTkax ¢ HeobecneYeHHHIM IOBEDXHOCTHHIM CTOKOM; TPYHTOBHIX BOJ U
BEPXOBOJAKH. B 3aBHCHMOCTHM OT BJIHAHHS 3THX HCTOTHHKOB YBJaXHEHHS Ha YKasaH-
HHE XapaKTePHCTHKH TDYHT2 DasnuyaloT TPH THNA YBJaXXHeHHs pabouero cjos
3eMJITHOTO IIOJIOTHa corjacHo npma. | Hacrtodmiero IToco6usa. ATmocdepHnie ocaaxy,
BHINAJAIONIME Ha NMOBEPXHOCTb OTKOCOB HACHIH, MOXKHO He YUMTHIBaThb UOpH pacueTe
JOPOXHOI OmeXIH.

1.5, Pa3paGoTKy KOHCTPYKUMil 3eMJAHOTO NOJOTHa CJAEAYeT HauMHaTbh C YCTa-
HOBJICHHsI BHICOTH HACHIH WJIH rJyGHHE BHEMKH HO YCJAOBHAM pejbea MecTHOCTH,
3aCTPOAKH TEPPHUTOPHH, LICHHOCTH CEJbCKOXO3SACTBEHHHIX 3eMejb, o0ecneueHHs CHe-
IOHE3aHOCHMOCTH Jopord, (Ge3onacHOCTH ABHIKEHHS H BIHCHBaHHs JOPOTM B JIaHA-
wadr. IIlpn ycTaHOBJEHHHX 3HAYEHHAX BRICOTH HACHIIH HJIH TAYOHHLH BEHIEMKH He-
06X0AUMO OnpefeuTh THI VBJaXHeHHS] PaGodero c€Josi 3eMJAHOro IOJOTHA COrJac-
HO mpua. 1 mactosiwero ITocobusa. 3aTeM Hy:KHO pa3paboTaTb BapHAHTH Mepompus-
THA 1O pPeryJHPOBaHMIO BOJHO-TENJIOBOrO PEXMHMA HCXOAsl H3 THNA YBJaXHCHNS
pafouero cjos 3eMJASIHOrO MNOJOTHA, TPYHTOBO-THAPOJOTHYECKHX H KJIMMaTHYECKHX
YCJOBHH, peabedia MeCTHOCTH, HAMHYHA AOPOIKHO-CTPOHTENBHEIX MAaTepHAaJdOB H HAZ-
HUPYEMBIX TEMIOB CTPOMTeJbcTBA. B KavecTBe BapHaHTOB MepONPHATHA CaeAyeT
NpelyCMaTpuUBaTh YCTPOHCTBO CHEUMANbHHIX INONEPeuHHX mnpodunell (ynonomeHBbe
OTKOCH, GepMHl), MOBHIEHHe WIH MOHHUXKEHHE BHICOTH HACHIH IO CPaBHEHHIO ¢ Tiep-
BOHAYaJdbHO HaMEUYEHHOH BEJHYNHOH, YCTPOACTBO MODPO303aMMUTHHX M APEHHPYIOMIMUX
CJIOEB H3 HEKOHAHMUHMOHHHIX NECKOB W TEMJIOH30JHPYIOIIMX CJIOEB M3 Pa3jMUHEIX MaTe-
pHAJOB, NDEHHPYIOMINX H KaNWJNAPONPEPHBAICHINX IIPOCJAOEK H3 HETKAHHX CHHTE-
THYECKHX MaTepHaJioB, THAPOH3OJHPYIONHX IPOCJIOEK H3 PpasjHYHHX MaTepHajioB,
a Taxme YCTPORCTBO CJOEB 3eMJSHOr0O MOJOTHA € NOBHIIEHHOX NJOTHOCTHIO 'PYHTOB.

1.6. Ilepex nporHosoM BOAHO-TENJIOBOrO PEXHMAa 3EMJSHOrO NOJOTHA HeobXo-
IHUMO TNpeABADHTENbHO HAMETHTh KOHCTPYKUMIO JOPOXKHOH OAEXIAH 10 YCJIOBAAM
NPOYHOCTH. B 3TOM cayuae B pacueT AOPONKHON OFEKAH HYKHO BKJNIOUaThb 3HaueHus
MOAYJsl YNPYroCTH, Yrjaa BHYTDEHHEro TPEHMS M CIeNJieHMe TPYHTa, BJAXHOCTh
KOTOpOro paBHa IOJHOR KaNHINSIPHOH BJIarOEMKOCTH, COOTBETCTBYIOIIE# Tpebyemod
IJIOTHOCTH 3TOrO IPYHTa NPH CTPOMTE]bCTBE JAOPOrH. Beanmunny NOJHON Kanuamsp-
HOM BJIarOEMKOCTH IPYHTA HY2KHO YCTaHaBJAMBATh SKCIEPHUMEHTAJbHO HAYM NPHHHMATH
N0 jaHHEIM pacuerop corjacHo I 2.2 IToco6us.

Ilpu nmpeaBapuTenbHO HAMEYEHHO{l KOHCTPYKLHH JLOPOXKHOH OJeKAM W BHIOpaH-
HOM BapHaHTe MEPONPHSTHA MO PEryJHPOBAHMIO BORHO-TEIJIOBONO PeXUMa 3eMJs-
HOTO TOJOTHA CJEAYeT YCTAaHOBHMTb 3HaueHHMs IJIOTHOCTH, BJIAXKHOCTH W TYYEHHR
I'PYHTOB, KOTOPHEe OHH OYyAYT MMETh B Mpolecce SKCILIyaTallHH JOPOrH.

Jjia mporHo3a 3THX BEJHYHH NOCJAEN0BaTe/]BHO ONPEAENSIOT: NPHTOK BOAL! B
FPYHT OT ATMOChEPHMX OCAJKOB, BHIIAAAIOIHX Ha MOBEPXHOCTh INPOE3Xell YacTh
H OGOYMH B OCEHHHH NEpUOJ BJArOHAKONJIEHMS H 3uMO#l RO YcTOHYHMBOro IpoMepaa+
HH§l 3GMJSIHOrO NOJI0THA (CM. I. 2); pacueTHble IIOJOXEHHsS [OPH30HTA T'PYHTOBHX
BOA B cayuae 3-ro Tuna yBJaXKHeHus pabouero ciosi (cM. pasa. 3); smiopHl Baax-
HOCTH TDYHTOB Depej MX npomep3annmeM (cM. pasi. 4 W 7); TeMmueparypxoe noje
3eMJIAHOrO INOJIOTHA B 3UMHMA nepnonx (cM. pasf. 5); BAAXHOCTb, IJIOTHOCTb, Nyue-
HHe M YCaJKy FPYHTOB MDH NPOMEP3aHHM 3CMJSHOTO NOJOTHA, a Takke OCcaaKy
rPYHTOB B BeceHHuii mepuox (cM. pasp. 6); NDHTOK BOAW B TPYHT OT armocthepHbIX
O0CaJKOB, BHIIAJAWINUX HA INOBEPXHOCTH IIpoe3Kel YacTH M OOOYHH, H OT NOBEPX-
HOCTHHIX M TPYHTOBLIX BOJ, B NEPHOA OTTAaWBaEMs 3CMJSAHOTO IOJNIOTHA BECHOH, a Tak-
JXe BJaXHOCTh ¥ IJIOTHOCTh TPYHTOB B 5TOT mepuop (cM. pasf. 2 u 6); BJaxHOCTS,
IJIOTHOCTh M YCaAKy TPYHTOB B JeTuuit mepuos (cM. pasx. 6). st sanapumix pail-
oHoB (3anagnee aunup Hapsa — Ilckop — Cmonenck — Open — Boponex) 11—I11
JIOPOXKHO-K/JIMMATHYECKAX 30H HEOOXOAHMO JONONHHTEJbHO YUHTHBATH NOCTYANCHHE
BOAK B TPYHT OT aTMOCGhEpHBIX OCajKOB, BHNMAAAIOMMX HA IOBEPXHOCTH NPOC<IKeN
4yacTH W 000uHH B TNEPHOJ 3UMHHX oTTemegeil (cM. pasn. 2).

HPH npoBeAEeHNN pacueTOB BOIAHO-TEHJOBOrO pPeXHMa 3EMJSAHOrO N0JOTHA CJe-
JAyeT NPHHHMaTb B KayecTBe HCXONHOI BJIAXKHOCTh TPYHTa IIepefi HAYAJOM OCCHHEro
nepuofa BJaaroHakonjenus. IIpuy 1-M u 2-M THUIax YBJAXHEHHS 3TY BEJMUMHY MOX-
HO DDHUHHMATh PaBHONW ONTHMaJbHON BJAXKHOCTH; TO K€, HPH 3-M THIE YBIaXKue-
Hus pabouero caog B CAYyYae PACIOJOMEHHS STOrO CJIOS BHIUE 30HE KaNnWjinapHOM
KafiMbl Haj TOPH30HTOM TPYHTOBHIX BOX B JeTHH{I mepuox (cm. pasa. 3 n 4). Ilpn

7



pacrosoxeHuy paGouero CJ0S 3eMJSHOr0 MOJOTHA B 30HE KaNHANADHON KafiMHL Hc-
XOAHAas BJAXKHOCTb I'PYHTa onpejensieTcs pacyeTom (cM. pasi. 4).

Ilpu npoBejeHHH pacyeTOB BOJHO-TEIUIOBOrO PeXHMa HEOOXOAHMO YYHTHIBATh
KPYTAOTOAHUHBIE M3MEHCHHS NJOTHOCTH [PYHTOB 3eMJAHOrO IIOJOTHAZ B Ipouecce
BKenayatanuy goporn. s rpyHTOB mojx mpoesxell 4acTbi0 M O0OYHHAMH MOXKHO
Hie YYUTHIBATh BEJHUKMHY HX HAOYXaHHSI B OCEHHHII MepPHOA.

IlepBorauassHO B pacyeT BOLHO-TENJIOBOIO PexXHMa HeoOXOAHMMO BBOAATHL Tpe-
GyeMyIo IJIOTHOCTb TPYHTa NPH cTpomTenbcTBe A0pord. Jlas rpyHTOB ecTeCTBEHHOro
OCHOBAaHHSl B pacyeT BKJIOYAIOT HX IJIOTHOCTH, YCTAHOBJEHHbiC NPY HM3LICKAHHM JA0-
poru. IIpH OTCYTCTBMM TAKHX JAHHHIX JONYCKAeTcs NMPHHAMATh 3I1aYeHHR ILJIOTHOCTH
cKesleTa TPYHTa eCTECTBEHHOro OCHOBaHus pasumMi: 0,9 0T MakcnManbHOR MIIOTHO-
CTH /A NECKOB, CYNeCH M MbIIeBaTHX cyryindkoB M 0,95 OT MakcHMaJbHOR [JOT-
HOCT!l IO METOJAY CTaHAAPTHOFC YNJOTHEHHA /AJ8 HelblJeBaThlX CYIJIMHKOB H [VIMH.

PacueTHole 3HaueHHs1 BJAAXKHOCTH, [JIOTHOCTH M NYYEHHA IPYHTA, NOJYYEHHKIE
OpH 3THX MCXOJAHHX AAHHHX, ABJSAIOTCA HMCKOMBIMH HPH YCJOBHH BOCCTaHOBJEHUS
IepBOHAuaNbHONl NJOTHOCTH TPYHTA B JIETHHIH NMepHOA.

Ilpun BenuwynmHe NJOTHOCTH TPYHTA MOCJEe ero ycaixd B JeTHUIl NepHOJ MeHee
TpebyeMOll IIOTHOCTH INPH NOCTPOHKe AOpOTH cjeiyeT OXHAATL Pal3yMJIOTHEHHH
IPYHTa 3eMJAHOro MOJOTHA. B 3TOM ciaydae HYXKHO NOBTODPHTb DacyeT, BKJIKYas B
Hero B KauecTBe HCXOJHON MJOTHOCTH CPYHTA 3HaueHHe NMJOTHOCTH, HOJYYEHHOE AN
JIeTHero mepuofa roia. Ilpn HeOGXOIMMOCTH pacyeT HYXHO MOBTOPATh LO TeX INOP,
Noka CyMMAapHafd BeJMYHHA OCaJKH TPYHTA BECHOf M ero VCaIKH JeToM He 6yner
pasya BeJHUYHHe MYUeHHS 3TOr0 MPyHTa B 3HMHUI [epuUot.

B sTOM ciyyae B KayecTBe DacyeTHBIX ClelyeT NPHHIMATb MakCHMaJbHOEe 3Ha-
yefiie BJAXKHOCTH M MHHMMAaNbHOE 3HAUEHUE MJOTHOCTH TPVHTA U HAHOOJBLIYIO Be-
JWYHHY €r0 NMYUeHUf, KOTOPHE MOTYT MMeThL MeCTO B NePHOJ PasyMJIOTHEHHS rpyHTa.

1.7. llpn pacueTHHIX 3HAYEHHAK IUIOTHOCTH M BAAAKHOCTH FPYHTA HeoDXOAMMO
9KCNepIIMEHTANbHO YCTAaHOBUTh HaH omnpepenuth no Wuctpykuuu BCH 46-83 mpou-
HoOCTHLIE W Ae(OPMANHOHHEIE XapAKTEPHCTHKH: MOAYJbL YNDYTOCTH, YroJl BHYTpPEeHHEro
TPeHus ¥ CHEelJIeHHs 5TOro rpyHTa. C yueToM 3THX XapaKTePHUCTHK cJefyeT YTOUHHThb
HO INPOYHOCTH KOHCTPYKLUMIO AOPOXKHOH omexJel. JlaHHBIE BapuaHT 3aKaHYMBAIOT
COCTaBAATb IPH TOMIVHE JOPOKHOA ONEHKIB, MOJYUEHHOl pacueToM Ha IPOYHOCTH,
KOTOpast pPaBHa WM MEHbUIe BeJWTHHBl, DAcCUHTAHHOI Mo MoposoycroiumBoctd. Eciu
9TO0 VCJOBHe He YAOBJETBODEHO, TO CJjeAyeT H3MEHUThb KOHCTPYKIHIO AOPOIKHOI
OZeX bl WAM BHIGPATH Apyrue METOAB! PeryJHpPOBaHHA BOJHO-TEIJIOBOrO peXHMa
3eMJIAHOrO MOJIOTHA M NOBTOPHTH PacyeT Ha MPOYHOCTL I MOPO3OYVCTOHYHBOCTh.

1.8. Has ofecreueHus MOPO3OYCTOMYHBOCTH [JOPOXKHON OAEKAS HEOGXOAMMO,
uToObl OMHAAeMas BeJUYHHA NYYEHHS [PYHTOB [JA CPEIHEMHOTOJETHEro roga no
YCAOBHAM INPOMEP3aHHs He INPeBHlliaja JONYCTHMOIO 3HaueHusl. J1d MOHOJMTHBIX
HOKPHITHA KaNWTaJbHOTO THNA HYMKHO TaKXe OrpaHUUMBATL OXIJZAEMYI0 BEJIHUHHY
nyyeHuss TPYHTOB MOBTOPAEMOCTBIO OAIH Pa3 B MEPHOA MeXAY KaNHTaNLHHIMHA pe-
MOHTAMH HODOXHOM ONEXKIHI.

ITo npoponsHOMY NPOQUII0 TpPacCe LOPOrHu CAEAYET BHIAENATH YYACTKH ¢ OLHO-
POAHEIM ¥ HEOZHODOLHLIM 3ajeraHHeM IDYHTOB IO CTENeHM HePaBHOMEDHOCTH HX
nyuenna. K OZHOPOOHEIM HYXHO OTHOCHTL Y4aCTKM C IPYHTOM OAHOII PasHOBHIHO-
CTH HJAM Pa3HBIX pPasHOBHJAHOCTENlI OpPH TOPU3OHTANBHOM 3a/leraHMH CJIOEB TIPYHTa
B 3DHC NPOMep3aHHA NOA NOJOUIBOA HACHIIK UAM OCHOBaHHMR BhieMKH. Jlomyermmoe
3HavyeHHe HOJHATHA npoea}xeﬁ YacTW HaAO0 OIpeleJiATb B 3aBUCUMOCTH OT THITA
HOKDLITHA JOPOXKHOR OAEXKIB M XapaKTepa 3aneraHHsi rPyHTOB.

IlygeHHe rPYHTOB CYIIECTBEHHO HE BJIHSET Ha POBHOCTb IIOKDLITUA H JIOJrOBed-
HOCTp JOPOXKHOHA OJEeX/Hl, eC/JH NOJHATHE NpOe3Xkefi UacTH B 3UMHHA NepuHoA He
[peBHIIACT JONYCTHMHIX 3HaueHuit mo dopMmynam:

huyq(ucﬂ) < hnyq I 3 [non=lnou(o); (1)
npH
1 3 T3 Ruyut
flnyq(oca)> hnyw /3 lgon= [Kyc.'[ + "2_ (l - Kyc.u )(1 - H—ZH;O:L))] lﬂoﬂ(o)r (2)
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rie Rnys(ocuy — OXKHJaeMoe TydeHHe IPDYHTOB MOA MOAOCLIBOM HachINH WJAH B OCHOBa-
HHH BHIEMKH, €M; Hgpyq — OXMHIAeMOe CYMMapHOe HydeHHe IPYHTOB MOJ Aopomﬂoi«’x
oex oM, cM; lmn—u.onycmmaﬂ BEJMAHHA [MOJHATHA NOKPBLITHs Npoe3dsxkell uYacTH,
CcM; lmu(o)—;lonyc-mmaﬂ BeNMYKHA TIOAHATHA HOKPHTHA Npoe3xefl wacTH IPH Of-
HOPOAHOM 3aJjeraHuli TPYHTOB, ¢M; Kycn — KOS(DQHIUHEHT, YYHTHIBAIOIMA YCJIOBHS
3a/ieralus FPYHTOB NOJK NOJOWBCH HACHIIN UMM B OCHOBAHHM BRIEMKH.

B pacuer caenyer Br/OYaTH cAeAYIOUIHE 3HAUEHHA lgon(o) CM!

Kanuraabuas opexpa:
lleMeHTOBETOHHOe MOHOMITHOE NMOKpHTHE . . . . 3(4,5)
cGopHoe nOXKpHTHE . . . . . . . . . . 4
acthanabTOGETOHHOE TOKpEITHE (ropsuas u©  Tennas

cMech Mapog I w II . . . | - 1 ()]
O6uneruennas omexia’

achanpToGeToHHOE MOKpHITHE (ropsyas 1 TenJsas

cvece Mapxn I . . . . . . . 6
[lepexonnas opexfa . . . . . . . . . . 10

3naucHusa lnoncn) 063 CKOGOK HYIKHO IIPUMEHSTb IIPH BKJIOYCHHH B PacueT Be-
JHUYMHE TYYeHus, NOACYNTAHHOR AN CPEAHEMHOTOJETHETO roja IO YCJIOBHSM MPO-
Mepsauus, SHaueHus B CKOOKaX — AiA roia NOBTOPAEMOCTHIO OJHMH Pa3 B nepuol
MEXKAY KaNWTaJbHBIMI PEMOHTAMH AOPOKHON OHENIHI.

B 32BHCHMOCTH OT XapakTepa 3ajleraHus [PYHTOB NOJ INOJOWBOA HACHIHM HJH
B OCHOBaHHH BhIEMKH HeOOXOANMO BKJIOUATh B PACUeT CJeAyiou[He 3HauYeHHA KO-
buunenta Kyca:

0LHOPOJHOE 3aJeranyue rPpyHToOB . . I
HEeOJAHOpOJHOe 3aJjerane TPYHTOB IPH 1-M Tune ysnaxme-

Hug pabouero ¢jos . . . . L,
TO Ke, TIPH 2-M 1 3-M 'mrla‘c yBJ[ZlH{HEHﬂﬂ paﬁoqero cros . 2

B Boctounnix pationax 1I—III mopOxHO-KIHMaTHYECKHX 30H 3HAYCHHS [xon cJiE-
ayer ypenuumBath Ha 20—40% (Gosbllee 3HayeHHe — AAS OOJETYEeHBHIX U HEPEXOf-
HBIX JIOPOIKHBIX OJEeX/).

1.9. Ilpu oueHKe BaDHAHTOE MepONPHATHH MO PEryJHPOBAHHIO BOXHOTENJIOBOrC
peXXuMa 3eMJIAHOrO IOJIOTH2 CJefyeT NPUHMMATh, B KAauecTBe OCHOBHOTO KDHTEPHS
MHHEMaJbHbIC 32 CPOK CPaBHeHHs NpPHBeJeHHHle 3aTPaThi, KOTOPHE NOPeACTaBJIAIOT
cofoil cyMMy NpHBEJEHHHIX KanHTaJbHBIX BJIOXKEHHE B JOPOXHOE CTPOHTEJBLCTBO,
TPAHCIOPTHHIX PACXONOB H PACXONOB HA 3KCIVTyaTalUIO JOPOTH.

2. IPUTOK BCAbl B IPYHT OT ATMOC®EPHBIX OCAJIKOB

2.1, [Iputok BOAH B rPYHT OT aTMOCePHHIX OCAaJKOB CJeJyeT YCTaHABJHBATD
Ansi Tpex nepuonoB. [lepBHi#t HauuHaeTCHA OCEHBIO € MOMEHTa BJIATOHAKONJIEHHA B
3eMJAHOM MOJIOTHE H 3aKaHUYMBAacTCA 3UMOK ONPU YCTORIMBOM NPOMEP3aHHH TPYHTA;
BTOPOl MMEET MEeCTO NpH OTTaHBaHHM TPYHTOB NOJ NPOe3Ke#dl uyacTblo H 000UMHAMH
BO BpeMs SHMHHUX OTTenejeil; TpeTHl HauMHAETCSl BeCHOH ¢ MOMEHTa OTTauUBaHHSA
pabouero cJOs 3eMJISHOTO NOJOTHAR M 33aKaHUYMBAaeTCA IPH NDEBHIUEHHH HCNapeHHs
BOJBl HaJ BeJHUHHON BIHTHIBAHMS OCAJKOB.

IMporro3upoBaTh BPHTOK BOALI B I'PYHT B NEPBHIl M TPeTHil mepPHOAHL YBJaXKHe-
HUsl CJAeAYyeT [Jifl PacyeTHOro rojfa ¢ HaumboJabulleldl CyMMapHOH IPOACJXKHTEJbHOCThIO
BLRINAACHUS] OCaJKOB C NEPHOAIYHOCTLIO NMOBTOPEHHST OAHH Pa3 3a CPOK MEXAY Ka-
MHTAJbHEIMY DEeMOHTAMH IOPOXKHOH oAexaH. [IporHosupoBaTh nPHTOK OCajxoB B
TPYHT BO BTOPOH NepHOJ YBA2XKHEHHS HYXKHO X5 roia cO CPeXHEeMHOroJieTHeR
CYMMapHOH MNPOAOJIKHTENBHOCTHIO BHINAAEHMA OCaAKoB (B BHAe JOXKA% M CHera)
B TeyeHHe 3HMBL

2.2. asi pacuera NPHTOKA BOAM B TPYHT HEOGXOAHMH CJAEAYIOULHE AaHHbIE:

THIH IMOKPHITHA NPOE3Xeit yacTy H YKpemJeHHs oOOUMH, a TakXe pa3MepH
KOHCTPYKTHBHLIX 2JIEMEHTOB [ODOTH: UIHDHHA Mpoe3dxXeil yacTH u 0OOYHH, NPOACJbL-
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Hulfi yKJOH AOPOrM, MONepedHHfi YKJNOH Mpoe3xel yacth u oGouun (MPOEKTHHE
JaHHbIE) ;

XapakTepHUCTHKA TPYHTOB 3eMJIAHOTO MOJOTHA: Ko3dduuueHt (riabTpalud, noJj-
Hafg KallWspHasi BJIarOEMKOCTb, BJAXXKHOCTh Ha IPaHHle TEKyYyeCTH M ONTHMajbHas
BJaxHocTs. IIpu OpHEHTHPOBOYHHX pacueTax — KO3(OGdUUUEHT YIVIOTHEHUS TIPYHTA
I ONTHMAJbHAS BJIAXKHOCTD;

mMeTeoposiornueckue GakTOpH B MOCAENHHA Mecsdl OCeHH *:

KOJMYECTBO OCAAKOB H UHCHO JAOXKAelH, cyMMapHas NPOAOJIKUTEJNLHOCTh BBINZ-
JICHHA OCajXOB M AE(HIHUT BJAXKHOCTH BO3AyXa 3afaHHOR 00eCHeuYeHHOCTH, cpefiHe-
MecsiuAble 3HAYeHHs MHTEHCHBHOCTH JOXAA M CKOPOCTH BeTpa;

MeTeOPOJIOrHuecKie (akTOPHl B NEPBHIE Mecsll BecHH (Takue e, KaKk H B IO-
CHAeAHHE Mecfil OCeHH);

MeTEopoJoruyeckie (aKTOPH B SHMHHI [OEpHOR: KOJUIECTBO OCAaAKOB, UACAO
Joxnell M cyMMapHas HpOJOJIKUTEJNbHOCTL OCAJKOB, BHNAJAIOWIUX B BHAe KOKAH,
3a KaxIHH Mecsll 3UME [0 CPeIHEeMHOTOJETHHM RaHHHM. Jlomyckaercst OmperensiTh
CYMMapHYIO NPOAOC/KUTENLHOCTh OCZAKOB, BBIM2JAOUIKX B BHIE JOXKAS, U UHCJIO
Joxaeit no gopmyse (3) u taba. 1. [na storo HeoGXOAMME! JaHHHE O CyMMapHOR
OPONO/KHTENbHOCTH OCAJIKOB, BLIMAJAOWMX B BHAE JOXAA W CHera 3a KaXARA
Mecsili 3HMMEI, M 3HAUEHHMs cpeJHEeMecAdHBIX TeMIepaTyp BO3JAyXa 3uMO IO cpeaHe-
MHOTOJICTHHM JaHHBIM.

Tabauma 1

8cp., °C... 0 | —2 | —4 O, °C... —6 | —8 | —10
K. . . . . 12 11 95|Ke . . . .| 7,5 6 5
my ... . 7 7 6 |me . . . .| 3 4 3

Inst 3uMbl cymMMapHasi NPOAOJ/IMHTENBHOCTD OCAAKOB 3a Mecsy I, MHH, BHNa-
AJQIOUWIHX B BHIe JOMKISH, ycTaHaBaMBaeTcsl no (opMyse

Ty =Ty cull — (50 —KiBep) /100], 3)

rae T;, ca— CyMMMapHasi NPOLOJIKHTENbHOCTh OCAJKOB 32 Mecsl, BbIMajarolHX
B BHAE RONAA M CHera, II0 CPEJHEMHOTOJIETHHM JAHHEIM, MUH; Kz — K03(hQpHUUEHT,
1/°C; O¢p — cpenHeMecauHas TeMmepaTypa Bo3Ayxa (co aHakoM Mumyc), °C.

Bennuuny xoadduunenta Ky v uucjao JoXAeH 3MMOHR my crefyeT yCTaHABJH:
BaTh Mo TalJ. | B 3aBUCHMOCTH OT CpefiHEeMeCsyHOH TeMnepaType BO3AyXa.

3HnaueHue XanwaJsipHOR BJaaroeMkoctd rpyHTa (Wke, HONH €IMHHLIL) MOXKHO
NPUHEMATbh PaBHOM MOJHOK BAaroeMKOCTH (Wns, AOJNHM €AHHHIE) MHHYC BeJIHMIHHA
Veosa, KOTOPYIO onpenensiror no taba, 2

TaGaunma 2
Vaoay Moan eaumuunt, mpr Ky, Vpoan RowH epumnum, npu Ko,
paBEOM paBpoM
W,,. rpym- W,,, Tpyn-
Ta. % Ta, %
1 0,95 0,9 1 0,95 0.9
20 0,03 0,04 0,05 40 0,01 0,02 0,03
30 0,02 0,03 0,04

* 3a KOHew OCeHM M HavaJl0 BeCHH NPHHATAa AaTa YCTOMYMBOro nepexoga cpen-
HecyTouHOfl TemMnepaTypH Bo3xyxa gepes 0° C.
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Jlji1 NMecKOB MeJKMX M NBUIEBATHX MPHHUMAIOT T€ XKe 3HaueHus Vposp, UTO U AAA
rapHucTHx rpyntos npu Wre=209% (rae W.— BraXHOCTh Ha rpaHHIE TEKyuecTH
1 Ky — Ko2hpHuueNT YNJIOTHEHHS IPYHTA);

Wn.a"—‘(prp —pcn)pn/(Percu)y (4)

rae Prpy Pexs P — COOTBETCTBEHHO MJOTHOCTh YaCTHIl IPYHTA, cKeneTa IpyHTa I BO-
Zbl, Kr/m3,

Ilpu pacuere mo copmyte (4) MOXKHO HCHOJB30BATh OCPEJHEHHLIE 3HaueHAN
IJIOTHOCTH HacTHIl TPYHTA Qrp, KI/M°, NpHBEJEHHHE HHIKE:

ITlecok Meaku#i M neeBatvl® . . . . . . . . . 2650
IlbtneBas cymecb . . . . .« « « . . . . , 2660
Jlerkaa cymnechb .. ... ... ... . 2080
Jlerknii nblgeBaTHil CyryMHOK . . . . . . . . . 2690
Jlerkuit eyryMHOK . . . . . . . . . . . . 2700
Tsaxesbl# CyrIMHOK . . . . . . . . . . . 2710
[MbineBaTas rauHa e e e e e e 2120
JXupHast ramHa . . . . . . ., .. 2740

[pu ycTaHOBNEHHH XapaKTepPHLIX YYacTKOB AOPOTH AJIfl pacyera NPHTOKA BOAH
B 3eMJSHOE MOJOTHO HeOOXOAMMO YUHTHIBATh HOApasfeeHue teppatopud II n III
nopoxHo-kauMatndeckux 308 CCCP nva 5 pailoHOB IO YCJOBHAM YBJIaXHEHHA Ocaj-
kamu (Tab6a. 3). B ocHOBY paffOHHPOBaHHA NOJIOXKEHB CPEXHEMHOrOJIETHHE 3HAYEHHUSI
KebHHUTa BAAKHOCTH BO3[yXa ¥ OCAlKOB, BHINABIUMX B NMEPBbIA BeCEHHHH U nocnef-
HHA OCEHHHH MecsIlbl.

TaGaupma 3

Homep

pafiona

%;l;)&x;.- Teorpaguyeckue rpaHuib pafona

MaTnge-

cKas 30Ha)

1(I1) Esponefickas uactb Il nopoxuHO-KAMMATHYECKOR 30HH 3amajHee JIHHHNA:
Mepcpare (JIatCCP) — Bupxait — Yrmepre — Jlasausai (JInrCCP)

2(11) Esponeifickas uacth I1 nopoXHO-KAUMATHYECKOH 30HH RO TPAHHUUK paii-
onos 1(II) n 3(II)

3(ID Esponefickas wactb 1 10p0XKHO-KAHMATHUeCKO! 30HK K IOTY OT JHHHH:
Kospos (Baagumupckaa o6a.) — Uyxaoma (Koctpomckas 06a1.) —
Hukoasck (Boaoroackas 06:.)— Onapuno — Jlofino (Kaposckas o6u.)—
Kynvimkap (Komu-Ilepmsuxuit aBroHOMHEI okpyr) —Oca (Ilepm-
ckas 00.1.)
Asuarckas uvacth Il J0pPOXHO-KIMMAaTHUECKOR 3OHLI CEBEPHEE JHHHHS
Cenepoypansck  (CBepagoBckas 06a.) — Ypai-Bonuaper  (Xantbi-Man-
cufickuii aBToHOMHEI OKPYr) — Kyntuku — Hoeasg JKusub (Tomckas
064.)

4(I1) Asunatckas wacTe Il AopokHO-KJHMATHyecKo{i 30HBI K IOTY OT IPaHHLB
pafiona 3(I1) nxo ammum: ApreMoBckuit — Tyryamm  (CeephnioBckas
006.1.) — OmyTuncknit (TioMenckast 06.1.).

5(I1) Asnarckaa uyacth Il [OPOKHO-KIMMATHYECKOHN 30HH K IOI'Y OT TDaHHILE
pationa 4(I1)

2(I11) Esponeiickas uactb 111 10poxHO-KIMMATHYECKOH 30HH CeBEPHEE JHUHUM:
Oxknuna (Moagasckas CCP) — Jloxpuua ([TonraBckas o6ia.) — O60-
aub (Kypckaa o6a.) — 3agonck (JIuneukas o06a.) — KoepoB (Baaxu-
mupckad 006n) — Oca (Ilepmckas 06a.) — Ackuno  (Bamkupckas
ACCP) — Kyca (Yensbunckasi o6da.).

3(1In Esponeiickas uacts IIl xopoxno-xaumaTHueckoff 30HHW RO rpaHUUH
paiionos 2(II1) n 4(I1I)



ITpodosscenue Ta6a. 3

Howmep
pafiona
{ROPOK-
|/O-KJM-
MaTaye-
tKast 30da)

Teorpadnueckue rpanuus: pafoHa

4(I11)

S(IIN

ckaa o0a.)

uuu: HoBocnacckoe — YibsiHOBCK
(Tarapckans ACCP) — Capanya

Munnsx (Bamkuspckas ACCP).

Asnarckas yacte III ZOpOXKHO-KAMMATHYECKOH 30HHI MEXAY JHHHUAMU:
Hasnisaesck — MapoanoBka (Omckas 064.) — Basoft (Tomckas o6a.)—
Jle6eneBo (HoeocuGupckas 06.1.)
Asunatckas uacts II1

Esponeiickas yactb 11l A0opOXHO-KIUMATHUECKOH 30HB K IOFY OT JH-

(Yabadosckas 064a.) — YHeronoas

(Yamyprckans ACCP) — JliopTionu —

JOPOXKHO -KJIMMaTHYECKO! 30HH K 3amapgy OT rpa-
Huup pationa 4(II1) go sanmnn @Pepwamnenyas — Aprasawm  (YennGun-

Tlpn pacyere mPHTOKa BOLHI B TPYHT MOXHO HCMOJb30OBAaTh METEOPONOrHuecKHe
Aauuele, NpUBEACHHHEe B Tabl. 4 IJs YKa3aHHHBIX pafioHOB MO YCJAOBHSAM YBJaXHeHHA
ocanKaMH.

TaGauuna 4
) . Q
b o =9 L i

B Hauaio u konen |Eag .| ®X §‘° Ao | 9&

o Topox nepHona ESOF ma,. | ROE|SRoF w2

s 5o53| E5E| 055|388 B

g HAz8 =83 ERIEEER] A2

g ob%zl JES| ITH[B5TE &5

= SHEEHES L KT

Ilepeuill secennuil mecay,

2 Apxanrennck 21/IV—21/V 210 [0,006] 60 [1,2 4
B?[JIbH}OC 21/111—20/1V 230 {0,006 55 i,1 4
Jlenuurpan 3/IV—3/V 210 10,006{ 55 ) 1,5 4
Mocksa 3/IV—-3/V 165 |0,007| 50 | 1,8 4
Pxes 5/IV—5/V 200 (0,006 60 | 1,7 | 4
CHIKTBIBKAD 13/IV—13/V 250 (0,005] 55 {1,5 4
UepuHuron 21/111—20/1V 180 10,008 5’30 1,1 ,‘-l

3 Anekcanaposckoe 25/IV—25/V 180 10,007 50 | 2,1 5
ByrynbMa 10/1IV—10/V 200 {0,007 55 |2 5
Kupoe 1/IV—1yV | 190 [0]007| 55 |2 5
Tam6os 31/111—30/Iv | 180 |0.007| 55 | 1,7 | 4

4 CBepaaosck 10/IV—10/V 190 0,005) 55 1,8 6
TiomeHb 7IIN—=7/V 150 |0,006] 40 | 2,1 4

5 Muunycusex 8/IV—8/V 100 {0,007| 40 | 2,2 3
Onck 14/1V—14/V 110 {0,009 45 |2 5

Hocaednuii ocennuil mecay

2 ApxaHressex 20/1X—20/X 270 10,007 80 | 0,5 5
Bgnbmoc 21/X—20/X1 230 {0,006 60 0,4 4
Jlenmnrpan 11/X—10/XI 240 |0,007{ 70 |[0,8 4
Mocksa 5/X—4/X1 210 0,007 55 10,9 4
Pxen 5/X—4/X1 230 (0,005 65 {0,8 4
CHIKTHBKAD 15/1X—15/X 380 (0,005} 80 |0,6 4
Yepauros 18/X—17/X1 200 ]0,007{ 40 }0,5 4
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M podoascenue tabr. 4

D ﬁ. V '2
2 d o e md |¥gdw =
g 585.| 8% | 35 |SEEE| s
S e | = 24 L<] qo | J9&
2 Topon R enons | 85| 584 =22 EIEBE] =3
& gaS¢c| BEcE| 825 |&m8o| Ea
2 oGREl 25| ik %Eéé’ 85
T E8%e| 585 | FE¥|xREY SR
3 AnercaHApOBCKOE 14/1X—14/X 290 0,006 70 | 0,9 5
ByrynnMa 23/1X—23/X 250 10,006 55 0,1 5
Kupos 21/1X—21/X 290 10,006 65 | 0,9 5
Tam6os 7/X—6/X1 230 10,006 60 |1 4
4 CBepANoBCcK 18/IX—18/X 280 10,005} 70 |1 6
Tiomenb 21/1X—21/X 240 10,005] 55 |1 4
5 Muuycruck 18/1X—18/X 120 10,008| 45 [1,2 3
Omck 20/1X—20/X 150 {0,006 45 | 1,1 4

2.3. llpurok BOAW B TPYHT B NEPBHIl [EepHOJ, YBAAXKHEHHS aTMOCHepHBIMH
OCaiKaMy CACAYET OnpefessTh Mo (GopMynaM:

¢ aru(up.a)= 10—3aan’Bn(np.q)arp; (5)

q arm(06y=10"%ag, (H'nn(o6) — H’non(oﬁ))arp (6)

TAe ¢ arm(ap.vy — OPHTOK BOAH B TPYHT OT aTMOCHEPHHX OCAAKOB, BHINAXAWUX Ha
OOBEPXHOCTh NpOe3efl YacTH B OCeHHHH NEPHOX BJIATOHAKOINIGHHSA M 3MMOH A0 yc-
TofiumBoro npoMepsanas rpyHTa, M3 Ha | M2, §’amu(esy) — MPHTOK BOAHW B I'PYHT OT
aTMocthepHEIX OCaAKOB, BHIMAJAIOMIUX HAa INOBEPXHOCTb OGOYHH, M OT CTOKA BOAH
€ mpoe3xed HacTH Ha OGOUAHY B OCEHHUR NEPHOJ BJAArOHAKOIJEHHA M 3HMOR JO
ycrofiuuBoro npomepsanus rpyeta, M3 Ha 1 M2%; aqp — KOS(QQHUUMEHT, YUMTHIBAIONUIAK
JAONONHUTENLHBIA NPHTOK BOXBI, MOCTYMaOLIell B FPYHT A0 H IOCJIe PAcUETHOro Mecs-
ma, GesapasMepHass BeJMUMHA, Anp— 1,3; H’paap.sy U H’an(o6y — KOJNHUECTBO BOAHI, BIH-
THIBAIOEACA B NOCACHHUA OCEHHME MeCsl, PAacYeTHOrO rofa B [PYHT 3EMJISTHOIO MO-
JIOTHA COOTBETCTBEHHO MOJ, Npoe3xeH 4acTbi0 M Ha oGoumHax, MM; H/ucn(os) — KO-
JIAYECTBO BOAN, HcHapsiollefics H3 TPYHTa 3eMJISHOrO IOJOTHZ HAa OGOUMHZX B MO-
CAeJHUA OCEHHAH MECAN DPAacueTHOIO rolaa, MM; Orp — MJOWafb, M? (@p=1 M2).

[purok BOAEI BO BTOPOA NMEpHOX YBJIAXKHEHHS aTMOC(hEPHHIMH OCaiKaMy AONYy-
CKaeTcA omnpexendatd (¢ 3amacoM) no dopmysam:

G armmpy = 10"3H”nn(up.q)6rpl (7

q" arm(osy= 10_3H”nn(oﬁ)°_)rp: ®

TAE 4”awm(np.xy — NPHTOK BOIH B FPYHT OT aTMOCHEPHHIX OCAJAKOB, BRIMAZAIONUIMX Ha
MOBEPXHOCTL Npoeskeli 4acTH B NEPHOJ SHUMHHX oTTenesedt, M3 Ha 1 M2; §”aru(os) —
OpUTOK BOJB B TPYHT OT aTMOCOEpPHHIX OCAaJKOB, BHINAJAIOMMUX HAa MOBEPXHOCTD
0604HH M OT CTOKa BOABl C Npoesxkell HacTH Ha OGOUHHY B NepHOj, S3HMHHX OTTEMNe-
aeit, M® Ba 1 M2, H”spinp.ay B " sn(06) — KOJMYECTBO BOJAEI, BNUTHBAIOMeRCS B IPYHT
COOTBETCTBEHHO MOA Mpoe3xKefi YacTbio M OGOUMHON B TeyeHHe Mecsla, KOTODHH Xa-

paxkTepuayerc HanGoabmel CyMMapHOR NPOLOJNIKHTENILHOCTHIO BHIMAJEHUS OCAXKOB
B BUAE JOXKIA, MM.

[IpuTOoK BOAHLI B TPYHT B TPEeTHH MEPHOX YBJAXKHEHHS aTMOC(EPHHIMH OCAAKAME
clefyeT onpeleasth No dopMynaM:

q" arsup,ay=10"3H"3y ("p-v)arp; {9)
4’ aruiorry=10"3(H" sn(06) — H""’ aca(as)) Ory, (10)
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rhAe G"/amm(np.ny — NPHTOK BOAM B TPYHT OT aTMOC(EPHBIX OCAAKOB, BHIIAAAIOLIHX
Ha NMOBEPXHOCTb Npoe3xel yacTH BeCHOH B MepHoJ OTTaHBaHMs rpyHTa, M® Ha 1 Mm%
§”’ arm(06) — IPAUTOK BOAE B TPYHT OT aTMOc(epHHIX OCAAKOB, BHINAJAIOUIHX Ha HO-
BEPXHOCTb OGOYMH, M OT CTOKA BOAHI ¢ Npoe3xed yacTH Ha 0OOYMHY BECHOH B nepu-
Ol OTTauBaRMA TpyHTa, M® Ha 1 M?%, H”oympwy B H”'pnio6) — KOJNHUECTBO BOJHL,
BOATHIBalOWeHcsl B NepBHH BeCeHHHI Meciu pacUeTHOrO Ioja B TPYHT 3eMJSHOr0
NOJOTHA COOTBETCTBEHHO TIOJ TNpoOe3ed uacTbio M HA oboumHax, MM; H’”cn(osy —
KOJIHYECTBO BOADB, Hchapsioulefici M3 IPyHTa 3eMJSHOrO [0J0THA Ha o06GounHAx B
nepeblil BeCEHHHH Mecsi PacyeTHOrO roja, MM.

24. BrnuToiBaHWe BOJAB B PPYHT CJELyeT ONpedeNsTh 3a NOCJICIHHE oceRHHA
1 NepBHH BeCeHHH{I MecAlbl, a B palioHax ¢ YacTBIMB OTTENEAsIMH — H JJs 3HMHeEro
Mecsaua ¢ HauboablreR BesnunHoH T .

IlocaepoBaTenbHOCTD pacuera BIUTHIBAHHS BOAbL

CymMapHy1o BeJIHUHHY CMauHBaHHsl NOBEPXHOCTH Npoeaxeld nactd # 06ouuH Hew,
MM, onpejensiior no dopMynam:

3 #
Hcm=acmmn-|/d(7‘*—rn)/mzl; (1)
Hey < my max fey, (12)
I1e acw, Max Ay — NOKa3aTeNd CMauMBaHHf NOBEPXHOCTH INpoe3xel gacTH u o6o-
UHH, MM; Mg — 9UCNO AOXKJAeil pacyeTHOH NOBTOPAEeMOCTH; d — Ae(HLET BJIaXHOCTH

BO3NyXa TOH e mnoBropsieMocTH, rlla; T — npopoJMKHUTENLHOCTD HOMKAA TOH XKe
fIOBTOPSIEMOCTH, MHH; T — NDPOAOMKHTEIBHOCTL PAcYeTHOrO NMepHofa (Mecsua), MuH.

3HaueHNs1 NoOKa3aTenell cMayMBaHHA TOBEPXHOCTH NpOe3Xed HacTH M OGOYHH
nplBeJicHH HHXKe:

IToxpriTHE: Acw maxhew,
MM MM
acansTofeTonHOE ... .00 0,5
neMeHTobeTOHHOE . . . . o 0,02 1,0
I'pynroBas obounHa:
oroJieHsas . .. 0,04 1,6
C TpPaBsHBIM [OKPOBOM cpeaHell
TYCTOTEI . 0,10 3,0
¢ TycTBIM TpassfiHM nokposoM . 0,15 4,0

Jas 060UMH, YKDENNEeHHHRIX ieGHeM 11 NecyaHo-TpaBHiiHON cMeCchblo, 3HaueHHS
nokasatejell cMauuBaHHS NPMHHAMAIOT Te e, UTO JJs OroJjeHHoll rpyHTOBOM moBepX-
HOCTH.

Beanunny Hew ycTanaBIIBaloT AJs1 NEPBOrO W TPETHEFO NEPHOLOB YBJAAMNKHEHHA
aTMOCHEPHBIME OcaAKaMu, 415 Broporo nepuopa Hey=10.

CymMapHOe KOJHYeCTBO BOAM, BHHTLIBaloweHcs B NOKPHITHE Henwy, MM, onpe-
neasioT no dopmyne

Hﬂn(o) = apMy In (l + bOi:L) 100,4 lntBu(o)**’ (]3)

rfle ao — NOKasaTeJb BOIONPOHMIAEMOCTH NOKPHTHA (Aaf acthaJbTOGETOHHBIX [MO-
KPBITHH, HaXOASINMXCA B YAOBJETBODHTEIbHOM COCTOSIHHM, do==0,003, naa ueMmeHTto-
OetoHHnX a0=0,013 mMM); by — KO2DPUIKMEHT, YINTHBACIKA CTENEHL 3aN0JHEHUS
BJarofl 1WBOB, MHKPOTpPEIIKMH H NOP OETOHHOrO KaMHs Nepej AOXKAeM (IS OCeHHEro
H 3HMHero nepHopoB bo==80; 114 BeceHHero bo=100 MHH/MM); iz — cpeaHsas uH-

* [lpu pacuere ciegyer uMeTb B BHAY, YTO IOJ 3HAKOM KODHS HE [0Ka3aH KO-
ad¢nuyenT, paBHHHA eRUHHLE, YBA3HLIBAIOUINA NPUHATLHIE Pa3MEPHOCTH.

** [lpu pacuere cjeAyer HMeTh B BUAY, YT0 MO 3HAKOM JorapudMa, BXOASNIEro
B NOKa3aTeslb CTENEHH, He TOKa3aH Ko3(hdHUHEHT, PaBHEI enWHHUE, YBA3HBalOUIMA
DPHUHSATHE Pa3MEePHOCTH.
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TeHCUBHOCTb ROKAA, MM/MHH; fax(oy — NPOXOJIKHTEJBHOCTD BIHTHIBAHHA BOAK! B HO-
KpHITHE, MHH

tano) = (ial a — Homqmpa) [ (Ezm7) (14)

Hew(np.«y — cyMMapHas BeIWMHEA CMaYMBAaHUS NOBCPXHOCTH NpOE3XKed YacTH, MM,
onpenenseMas no Qopmyaam (11) r (12),

ITpr BO3HHKHOBEHMH TPeIMH B ac(ajbTOGETOHHOM MOKDHITHH CJAEAYET MPHHH-
MaTh 3Ha4YeHHe KO3(MOMIHEHTa 2o TAKHM 3Ke, KaK JJIA LEMeHTOGETOHHOro MOKDPHITHSL.

CyMMapHoe KOJHYECTBO BOJAHI, Bl'IHTbIBalOU.LeﬁCﬂ B TPYHT 3€MJIAHOTrC NOJOTHA
mox mpoesxedt 4acTbio Hen(mp.s), MM, BHMUCISIOT 110 BbIPaMEHHAM:

npu npet Aeuz2Aonfsn(o)
Hynap.qy=AonHzz(oy; (15)
np Fen<AozHsn(o)

npu Hnu(np.q)"Hnu, (16)

re Han — KOJIMYECTBO BOAH, KOTOPOE MOXKET BIIUTAThCS B TPYHT, IOKPHITHIA BOAOHR, B
TEUEHHe BCEI0 PAaCCMaTPHBaeMOro mepuopa, MM (cM. pasi. 4); Aoz — Kosbdunnent,
YUHTLIBAIOIHA HCHapeHde BOAEI H3 LODOXKHOH OJEXKAH M HUIKeNeXKalero CpyHTa H
AKKYMYJAIMIO BJIArd B CAOAX JAOPOXHOK OfeXAH B paccMaTPHBaeMHi NEpHOZ,

Ilpn pacuere BIHTHBaHMA 3a MeCAL MOryT OLITL NMPHHATH INPHBEJCHHHIE HHXKE
aHauenusi KoaduuneHta Aoz B 3aBHCHMOCTH OT AeMUHTa BJaXKHOCTH Bo3ayxa d,
rlla:

d e e+« . < .0 1 2 3 4
Aoz . . . . . . .10 0,7 0,3 0,2 0,1
HuTeHcUBHOCTD MOCTYNNEHHS BOAH HAa OGOUMHY i{y.s, MM/MHH, Onpefejfercd MO
topmyae
[n B= in’l' Et.cr(o)/d. (17)

rie b — wupnHa OZHOCKATHOR MJM INOJOBHUHHE ABYCKaTHON Npoe3xefi 4acTH mo Ha-
HOpaBJEHUI® CTOKa BOABI, M; @ — WIHpHAAZ OGOYMHEI 1O HANPABJEHHWIO CTOKA BOJHI, M;
fer(o) — MHTEHCHBHOCTb CTOK2 BOJBI C IIPOe3Xell wacTH Ha 0OGOUHuY, MM/MHH.

Jdonyckaercs NpUHHMaTh b=5b U d=a, rae b ¥ @ COOTBETCTBCHHO LIMPHHA OJHO-
CKATHO! WJIM MOJOBUHEI ABYCKATHOMH npoe3medl yacTH M IIMPHHA OCOUHHH, M;
[cr(o)':fn'—Hnn(o)/(mn.tnn(o))- (18)

Kostpduuuent BNUTHBAHUS BOJAL B IPYHT 3eMJAAHOro mnojot#a (6espasMepHad
BEJNMYMHA) PACCUMTHIBAIOT MO BHIPAKEHHUIO

3
VK
C=06 W;’ (l_l/%ﬂ +30Ky, (19)
K.B

rae Ko — kospdunnuenr ¢uaprpauuu, m/cyr; Wp— BIaXXHOCTh Ha rpaHUNe TEKyde-
CTH TPYHTA, A0NA efMHULE; Wonr — OONTHMAaJBHAS BJAXKHOCTh TPYHTA, HOJM €IHHHU-
net; Wy, — KanuasiapHas BAAroeMKOCThL IPyHTa, Aoau exuennst; 0,6 m 30 — snavenus
K03((PUIHEHTOB, YBA3HBAIOIIMX MPHHSATHE PAa3MEPHOCTH.

TIpE OpHEeHTHPOBOYHLIX PACUeTaX MOKHO ONpPEAeNdrh BelMumHy Koadoduuuentra C
mo HoMorpaMmme pumc. 1.

VIHTEHCHBHOCTb BIHTHIBAHHS BOKGl B IPYHTOBbe OGOUHMHEI {ps, MM/MHH, COCTABHT:
in.»<0,02C

- I (20)
in.n>0,02c
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PHc. 1. HomorpamMma A OnpeAeseHHs KO-

oy sthPHIHERTA BNNUTHBAHHA (RHPHM Ha KDW-
BHX — X03(QPHUHEHTH YyNJAOTHEHHA rpyHTa)
1— cynech; 2 — CYFIHHKH H TJIMHMN

14

08

/-

0,(2+40,68 lgl—"'—”—_ﬁ
isn=C (0,024 10 o), (21)

rae 0,02 — HHTeHCHBHOCTb BOHTHIBAHHSA B TPYHT, NPHHATAA 32 5TaJOH B MOMEHT [I0O-
ABJIEHHS] CTOKa BOAH B MHKPOPYC/OBOH CHCTEMe IJIOILAAKH, MM/MHH; @) — QYHKUHS
yKJIOHa NMOBEPXHOCTH, NpHBedeHHas B TabJ. 5.

Oas obnerueHHs pacyeTa HHTEHCHBHOCTb BMHTHIBAHHA MOXHO ONpefesTh Mo
HOMorpamMme pHuc. 2. MeTofoM nopGopa. JlJast 3TOro npH 3aflaHHOM 3HAYEHHH HITEH-

CHBHOCTH CTOKa BOAB ¢ OOOYHHH icr, MM/MHH, YCTaHABJHBAIOT NO rpadHKy BenHuH-
HY Jan, MM/MHH. 3aTeM BLIYHCASIOT BEMIMHHY {xn N0 QOpMyaM:

inn=(lnﬂ + 0,02)C H [Bn=in,.'—ic1.

TIpn paBeHcTBe 0GoHX 3HaYeHHA sy NIOAGOP 3aKOHUEH.

Ta6bauua 5

1 % o) 1. % o(1) I % (/) 1 % o(1)
2 1,59 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

6 178 30 2.4 90 3.8 800 9,5
7 1.8 40 2.75 100 3,98 1000 1

* [Ipn pacueTe caesyeT HMeTb B BHAY, UYTO Nepej BTOPHIM YJEHOM ypaBHeHHS,
a TakXe NOA 3HAaKOM Jorapudma Me noKasaHo Ko3hGdHUHEHTH, paBHble eLHHHLE,
yBS3LIBalOMI{ie TPHHATHE Pa3MEPHOCTH.
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Puc. 2. HomMorpamma 2as onpelejesHs HHTCHCHBHOCTH BRHTHIBANNSA

CyMMapHOe KOJIHYECTBO BOAH, BNHTHBAIOWIEACH B FPYHT 3eM/ISHOIO IMOJOTHA
Ha 060uuHax Hencos), MM, CNEAYET ycTaHaBAHBaTh MO (opMyae

Houmpy  Hewios) — Hewap.vy
H,,,(ob,=A,.‘pi.m{n—( e e "“) . (22)

111 fu.u

rae Ayxp — K03 HUHEHT, YYHTHBAIOUIHA BJHsAHHE THNA YKpenJieHHs OOOuUHH Ha KO-
JHYECTBO BNHTHIBaIOWeEACR B TPYHT BOAB (3HaYeHHs TpHBeReHH B Taba. 6);
Hcuosy — cyMMapHas BeJHYHHA CMauHBAHUA NOBEPXHOCTH OGOYHHH, MM, onpejeise-
masa no ¢opmyaam (11) # (12).

2.,5. Hcnapenne BOAHM H3 rPYHTa 3eMJASHOrO MOJOTHA cJaelyeT ofnpeilendTh 3a
nocneAMnfi oceHHu# H nNepBbLIl BeceHHMA MecAlW pacueTHoro roga. Beanunna ucna-
pennst yepe3 0604HHH Hycn (06), MM, ONpefiensieTcs O BHPaXKeHHIO

Hl!cﬂ(06)=Bprilchllcll, (23)

rae Byxp — ko3¢ duUHEHT, YUHTHIBAIOWAA BJAHAHHE THNA yKpenseHus oGOYHH Ha Npo-
uecc Henapenus (cM. Taba. 6); fucn — HHTEHCHBHOCTb HCMapeHHd BOAH Yepes HeyK-
penjeHuble (rpyHTOBBe) OGOMHHH, MM/MHH;

inen=25-10-5d Ig (1 + 80/d) (1 + 0,15V)*; (24)

v — cKopocTh BeTpa, M/c (v<cS M/c); Tycu — NMPOMONKHTENLHOCTD NEpHOAA Hcnma-
PEHHSA, MHH:

T.cnST-—T,. (25)

* Ilpn pacuete cneayer MMeTh B BHAY, ¥TO B dopMyJie He NOKasaHu Koau-
HHEHTH paBHble efiHHHIe, YBA3KBAIOUIHE NPHHATHE Pa3MEPHOCTH.
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TaGaunma 6

Beanuvaa Ko- BeanyHHa KO-
shdunueara spdunneara
XapakTepHcTHKa OGOYHHLI - XapaKkTepACTHKA 0GOYHHK .
Aykp | Byup Ayxp | Byxp
Heykpennennas (rpyuro- 1 1 2000 0,55 | 0,4
Bas) 2180 0,4 0,35
Vkpensennas meGHeM npu VYrpemwiennas necaamo- | 0,6 | 0,7
TJIOTHOCTH, Kr/m3: rpaBuiHOR CMecbhio
1820 0,9 ] 0,55
1920 0,81 0,5

3. PACUETHBIE FOPU30HTH! FPYHTOBLIX BOJI

3.1. B kauecTBe pacyeTHHIX FOPH3OHTOB IPYHTOBHIX BOJ (JIeAYeT NPHHHUMATb HX
HaNBHICIINE YPOBHM BEeCHOR M OCEHbO, a NPH HANHYHM AAHHKX H B KOHLE 3HWMH,
B NEPUOJ MeXAY KanuTaJbHEIMM PEMOHTAMH JOPOXKHOA OJEXKAH W CPeAHEMHOroJer-
Hee NOJOXKeHHe B JeTHUH nmepuoi. IIpy HaAHYMH BePXOBOAKH 3a PacuUETHHIH YDPOBEHb
3THX BOJ, NIDHHHMMAIOT BEPXHIOKO JIHHHIO OrJIeeHHsi I'PYHTOB.

I'upporeosoruueckuit OPOTHO3 OCYIIECTBJAAIOT HAa Gase MHOrOJNEeTHHX HaGm0xe-
HHil 32 PeXMMOM TPYHTOBHIX BOJ IO ONOPHON HabiiofaTeabHON ceTm MmEHHCTepcTBa
reoqoru CCCP u JApYrux BeflOMCTB, a TakXe AAHHHEX HaO/NIONEHHI 3a NEPHOX H3HI-
<kannft. OGA3aTesbHbl DPErHOHAJbHLHE ONEPATHBHLIE NPOTHO3H peXHMAa IPYHTOBEIX
Bsoj, cocraBasemue BCETHHTEO.

Ipu nanuuuu MHoroseTHux (He meHee 20 ser) HabuoxeHHi 3a peXuMoM rpyH-
TOBHIX BOJ ONpeJejieHHe PacueTHHX YPOBHed HauuHalOT ¢ (OpMHpOBaHHS Ha O0ase
#MEIOIUXCS PAZOB HaGJIOZeHHH BHIGODOK, COCTOSINHAX H3 YPOBHEH FPYHTOBHX BOJ
B DPacCMaTPHBAaeMBIfi CE30H IOXa, HaNpHUMED HAa MePHOX HPOMEP3aHHS 30HH aspaiMu.

PacueTHHe HaWBHCLIHE YPOBHH CJeAYeT ONPEJeNATb N0 KPUBOA OGecmeueHHOCTH,
mHocTpoeHHOM rpaduueckn Ha KieTdaTKe BepOSATHOCTefl.

¢ paAx HaOmoaeHHA Braiodaer MeHee 20 JeT, TO HYXHO ero YAIMHATBL O
JaHHHM O IIYHKTE-aHaJore HJH 110 THLPOMETEODOJIOTHYECKHM (aKkTopaMm.

Anagor sBaseTcs 5QQEeKTHBHHIM KM CBf3b CYHTAETCHA YAOBJICTBOPHTEJIBHOA JJist
VAJHHEHHS, eClH YPaBHEHHe CBA3M OTBeuaeT KpurepuaM Puimepa H KPHTEPHIO
CrblofeHTa, a KO3(bMIHEHTH NapHOH HJIH MHOMKECTBEHHOH KODDEJAUHH ABJAIOTCA
CYINECTBEHHO 3HAYMMEIMH.

3.2, Ilpm oTCcyTCTBHM MHOFQJICTHHX HAOJIOfEHMA 3a PeXHMOM TPYHTOBHIX BOJ
‘PacyeTHHE YPOBHH MOJXHO ONpPEAC]ATh, HCIOJL3YH PA3OBHE 3aMeDH B NEDHOX U3bi-
CKaHuii:

Hi(max) = H] — (1 —1y) Ayp, (26)

thae Hj(maxy — MaxkCHMajbHO BO3MOXKHHA YPOBEHb TPYHTOBHX BOJ (MHHHMaJbHAs
TJay0OMHA 3aJeraHusl OT ITOBEDXHOCTH 3eMJH) B paccMaTpuBaeMui Ce30H roja, M;
H; —rny6uHa saneraHusi ypoBHSI TPYHTOBHX BOJ, OT NOBEPXHOCTH 3€MJH B NEPHOL
M3BICKAHU}, NPOBOXHUMLIX B paccMaTpPHBaeMHfi Ce30H rofa, M; Ax— K03duuuenT
OTHOCHTEJIbHOIG IIOJIOXKEHHs YPOBHA TPYHTOBHIX BOJ, Oespa3mepnas Beaudnna (Om-
pezessiercss no Kapte nporHozos BCETMHTEO); Ay, — aMuniuTyAa MHOFOJETHHX
KosieGaHn#l ypOBHS T'DYHTOBHIX BOX Ha rayGuse H; M (ompepensierca mo puc. 3 Ha-
crosinero I[TocoGus).
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PHe, 3. Homorpamma AJfa onpeencHMs am-
WIHTYAE MHOrOJeTHHX KoneGawndi ypoBms
rPYHTOBBIX BOJ

ypr ™
04 08 12 16 2 24 28
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Koshduunent Ay NOKa3HBaeT, KAKYIO HaCTh MHOTOQJETHEN aMIIATYAH COCTABJf-
eT MNpeBLlEHHe YPOBHA IPYHTOBHIX BOZ B JAHHOM rogy (B KOTOPOM NPOBOAHJIHCE.
H3LICKaHHA) OT HaubGonee HM3KOro 3a mepuof Habmonenuit. Koadpunuent Ay HaMens-
etcs1 o1 0 40 1. Ilpn xo3(pduuuente, paBHOM HyJIO, ypPOBEHb TPYHTOBHIX BOJ B XaHHOM
rojly 3aHMMaeT MHHHMaJbHOE B MHOTOJETHEM DSJAY INOJIOXKEeHHe M, HaobOpOT, NpH:
HauBbicleM ypOBHe — KoadibuuuenT A paBeH egunune. BCETMHIEO ny6aukyer
U pacchllaeT 3aMHTePeCOBAHHHIM OPraHH3alMsM KapTy 3HaueHHMil KO3(dHUUEHTA As.
IJs KaXJAOro ropa.

Besnuuny H; MOXHO OlpefendTh IO JaHHLIM Pa3OBHIX 3aMepOB yPOBHS TPYH-
TOBHIX BOJA B moGoe BpeMs roja. B aToM cayuae Hy:KHO MCHOJB30BATh THHOBLIE:
rpagHKH CE30HHLIX KoJeOaHHMA YDOBHSI TpPyHTOBHX BoZ (puc. 4). OHu xapaxrtepu-
3YIOT THII M pasMaX CE30HHBIX KoJeGaHHi Ha MeKAYPeubsix M BEICOKHX Teppacax.
Ha riay6une ot 0 po 10—I12 M. OHu MOryr OHITH HCIOJB3OBAZHH sl Beell Teppuro-
pur epponefickoll 4wacty CCCP 3a HCK/MIOYEHHEM TOPHHX palloHOB M TeppUTOpHRE
c raybokuM (Gonee 15 M) 3ajeraHueM rpyHTOBHIX BOA.

M3 yxkasanmbx rpa@uKkoB HYXKHO RHGpaTh THIOBYIO KPHBYIO CE30HHOrO KoJeba-
HHsi YPOBHSI TPYHTOBHIX BOJ, COOTBEICTBYIOLUIYIO palioHy u3HCKaumii. B KauecTBe TH-
DOBOM c/eAyeT NMPHHUMATb KPHBYIO, GJHKANIIYIO K H3MEPEHHOMY 3HAUEHMIO IJIyGHHHI
3aJeraHls IPYHTOBLIX BOJ.

Pacuer Bemmupsl H; cieiyeT NPOBOAHTE 1O (opMyJe

Hi=H + AH, (27}

rie A — MaxkcnMaslbHEH ypOBeHb IPYHTOBLIX BOX IO THIOBOX KPHBOH B paccMaTpH-
BaeMblH ce3OH roja, M; AH — OTK/jOHeHHe HaG6/I0faeMOr0 YPOBHA TPYHTOBHIX BOJ,
OT COOTBETCTBYIOILEr0 3HAUEHHSA Ha THIIOBOH KpWBOMH, M.

Ilpu pacnosnoxeHHn Ha6aOnaeMOTr0 YpPOBHS TPYHTOBBIX BOJZ BHIUE COOTBETCT-
BYIOULETU 3HAUeHHss Ha THIOBOH KPHBOM ciefyeT [PHHHMaTh BeauunHy AH co sHa-
KOM MHHYC, B NIPOTHBHOM CJIy4ae — cO SHaKOM ILIIOC.
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Puc, 4. TunoBrle rpadmEn CESOHHHIX KoleGanuli ypoBHA PYATORLIX BOX B MECKAX M JErKHX
cynecax (@), B THXenwX cydmecsix M CYMInHKAax (6) u BNECY2HO-TPABHAHWX oTiomenusx (g8)

4, 3NOPHI BJAKHOCTH TPYHTOB NNEPEJ NPOMEP3AHHUEM
3EMJIAHOIO NOJIOTHA

4.1, lng nporHo3a SMIOPH BJAAXKHOCTH TPYHTOB HEOOXOAHMO YCTAHOBUTH THII
%Bﬂa)gﬂeﬂnﬂ paGovero cyost 3eMJASHOrO MOJOTHA COTJIACHO MPHA. 1  HacTosliero
ocobus.
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Saopy BJAXKHOCTH HEKOHAHUHOHHKWX NECKOB MOPO303alHTHOrO CJOf HYXKHO
ONpeeATb B COOTBETCTBHM C H3JONKEHHHIM B pasf., 7 Hacrosulero I[TocoGus.

Tlpu 1-m Tune yBaaxHeHHs pagodero CJos CJeAyeT ONPENesATh 3MIOPY BJIANKHO-
©TH [JMHUCTHX TPYHTOB HACHIH, a TaKXKe FPYHTOB HOA MONCIUBOR HACHIIK HJH B
OCHOBAHUM BLIEMKH, O JAHHLIM pacueTa liepeMelleHHS B 3THX IPYHTax Kamuisp-
HOif BOABI, UCTOYHHKOM KOTOPOH HABAAOTCA aTrMoc(epHEIe OCaJKH, BHIaZaiollHe Ha
fIOBEPXHOCTh Npoe3Xell yacTH u o6ouuH. PacyeT HYXKHO NPOBOAMTH Mo (opmynaan

28)—(33).

( )l'lp(a 2-m THNe YyBJaXHeHuss pabouyero cJjos MOXXHO NPHHEMAaTh 0es pacueTa
BRAXHOCTH TPYHTOB, PaBHOH KauMAJIADHOR BJaroeMKOCTA Ha Y4acTKax AOpoOr, mpo-
XOAAULMX B HACHIH BHCOTOA He Gosnee 1,5 M, a TakXe B BhieMKax. MckmodeHueM
ABJNAIOTC HEKOHAHMIHOHHBIE IIeCKM MODPO303aHIMTHOrO CJIOs, 3MIOPY BJAaXHOCTE KO-
TOpOro OonpeaefsaioT pacyeToM.

Ipn 3-m Tunme yBaaxHeHuss paGowero cjos MOXKHO NPHHMMATh 6e3 pacuera
BJAXHOCTG TPYHTOB DaBHON KaNWJWIAPHON BJIATOEMKOCTH HaJ, TOPU3OHTOM TPYHTO-
BbIX BOJ M BEPXOBOAKHM Ha YYacTKax JAOpOT, MPOXOAAINMX B HACHIM BHICOTOH He GO-
Jee 1,5 M, a TakXe B BueMKax. FIcKaloueHHeM fBJSIOTCS HEKOHIHIMOHHHE INEcKH
MODPO303allHTHOTO CJOs], 3MOPY BJAXKHOCTH KOTOPOro OmpeiesioT pacueroM. Buaax-
HOCTb FPYHTOB HHXKe FOPH3OHTa I'PYHTOBHIX BOJ, a TaKXKe B Npejesax TOJILM TPYH-
Ta, r'ile BO3MOXHO 006pa3oBaHHe BepPXOBOJKH, HYXKHO IIPUHUMATh pPABHOH NOJHOHA
BRAroeMKOCTH.

Ha yuactkax gopor, mpoxoJsIMX B HACHIH BeicOTOf Gosee 1,5 M, HyxHO om-
pefle/ifiTh SNIOPY BJAAXKHOCTH TPYHTOB pacdeToM no dopmyaam (28)—(33).

Honyckaercss NPOrHO3UPOBATH 2HIOPY BJAARHOCTH TPYHTOB OT aTMochepHHIX
0CajIK0B, BRINAAIOUIMX HA [OBEPXHOCTh NPOe3Xell 7acTH H 000WHH, 1O RaHHEIM
pacueTa MEpeMemieHUs COOGCTBEHHO KaNuAJAPHOA BOXL IO BEPTHKAJLHOMY Hampas-
JEHUI0 CBEPXY BHH3, a SMIOPY BJAXHOCTH TI'PYHTOB OT TPYHTOBHIX BOJ HJIH BEDXO-
BOJKH CHH3Y BBEpX.

COﬁcTBeHHO KanuandapHaa BOAa MMeeT, a KalWjJasgpHO-NMOJABCIIEHHAss He HMeeT
THAPABIUYECKOH CBSI3H C IOBePXHOCTHBHIMH M TPYHTOBHIMH BOJLaMH M C BePXOBOJAKOM.

4.2, Ilna mporHosa NMepeMellleHHs KamWIAPHOR BOAH HYXHO BHIAEJMTL Ha Yep-
TeXKe Tpoduas AOPOTM CJOM TPYHTA Pa3HON DPASHOBHAHOCTH M IJIOTHOCTH M 060-
3HauuTh HX (puc. 5).

Ilpu onpepeneduy 2MIOPH BJAXKHOCTH IPYHTOB OT aTMOCHEDHHX OCaJKOB, BHI-
MaaloUIMX Ha NMOBEPXHOCTh MPOesKel yacTH, 0003Hawal0T MHACKcOM [=1 cjaofl TPyH-
Ta [EeMOCPEACTBEHHO INOJ JOPOXKHON opexXuof; CAeAYIOmMHA caof — mHAeKCOM (=2
7 7. A [lpu 5TOM KOHeuHsIl CJIOA rpyHTa, B KOTODOM paccMaTpHBaeTCs mepeMmenie-
HHe KamuAJAApHOX BOAB, 0003HAYAIOT mMuAEKcOM n. [IpH HanMuuK MOPO303aAMUTHOrO
(RpeHHpyOWIEr0) €0 N3 HEKOHAMIUVOHHHX [ecKOB 0603HAUAIOT MHAEKcoM =1 cioft
TPYHTZ MOA HUMH.

Ananoruquo 0603HAYAIOT C€JIOM TPYHTA NOZ OGOUMHAMH NpH INPOTHO3e mepeMe-
eHHA KaNUAISAPHON BOARI CBepXy BHH3.

3a madano orcuera ruyGMH NPOCAUMBAHHS BOAB CJEAYET NPHHHMATb: MOX NPO-
@3)Kefl YacTbio — HA3 LOPOXKHON OMEIKAH, oA OOOYHHAMH — HH3 HX YKDCHJCHHA,
a NPH HAJAMYHME MODO303aLIUTHHX (APEHHPYIONHX) CJIOEB K3 HEKOHAMIMOHHHIX ne-
CKOB — HU3 3THX CJIOEB.

Ilpu onpeseneHun 3MIOPH! BJAXKHOCTH OT TPYHTOBBIX BOJ HJH BEPXOBOAKH 060-
SHAUAT HHAEKCOM i=1 cJjoft TPyHTa HemocpeJACTBEHHO HaJ [OPH3OHTOM 3THX BOA.
B sTroM cniyuae oTcuer DAcCTOAHHS, Ha KOTOPOe HPOCOYMAACh KaNW/LIAPHAs BOJA,
HYJKHO HaYHHATH OT FOPHIOHTA MPYHTOBLIX BOJ HJH BEPXOBOJKH.

dmiopy BAAMHOCTH TPYHTa NMOJMYHaloT MO AaHHHM pacdyeTa paccrosumi (S', StI,
SIS M), Ha KOTOpHE NPOCOYHJacCh BOjAa, 110 YETHIPEM rPYNNaM KanH/uIsipoB,
KaXIasa M3 KOTOPHX OOBeAUHACT KANWLIADH C OJMHAKOBHIMH pa3MepaM# IOmeped-
HOTO CeveHHs.

Kaxjas rpynna KamwuIAPOB XapaKTeDU3YeTCsl CBOHMH SHAYCHHAMH YHAEAbHOM
?}Bmx)/'tmeﬁ CHJIN MeHHCKa qx, [la, m KoatdHHReRT2 NMPOCauUBaHHsI BOXH B IpyHTe

o, M/C.

IlepeMemenne KanuanspHON BOAW B TFPYHTaxX CJEAYET ycTaHABIKBAThH MO TPym-

waM KanuwiApoB. A CNOHCTHX rPYHTOB pacuerT NPOBOLAT [0 YPaBHEHHAM:
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PHC. 5. 3nopul BAAMHOCTH FPYHTOB Nepes NPOMEp3anHeM 3eMJASHOrO MOAOTHA

G — cxeMa oOnpejefienHs SNIOPW BJAAXKHOCTH TPYHTA NPH €ro yBJa)KHEHHH TDYHTOBBHIMH BOAGe

MH; 0 — cxeMa onpesenenHsi SMIOPH BJAaXHOCTH TPYHTa NpH €ro yBJAasKHEHHH aTMocdepHbls

ME OCafKaMH; 8 — cxeMa OMNpEeAeJECHHKs 3MIODb BJAAXKHOCTH MHOTOCAOMHLIX TPYHTOB NpH ®X

YBJaXKHEHHH I'PYHTOBHIMH BOLAMH, & — 3TIOPH BAAXHOCTH ABYXCAOAHBLIX IPYHTOB Ha pPasAuYe
Hbie MOMEHTH BpEMEHH.

1, 11, i, 1V — yomepa rpynn xanuaaspos; I/, 2, i, n— HOMepa ci0eB rpynTta; AS;, AS;,

AS; — TOMIHKHA CcAOeB rpyHTa; Wonry Wonr(z) — ONTHMa/bHAR BJAXKHOCTL COOTBETCTBEH-

HO 1-ro H 2-ro cjaoes rpyHra; Wyn(s)y Wia(2) — KalHAIADHAS BJAarceMKOCTb COOTBETCTBEHHO
1-ro #u 2-ro cjAoes TpyHTa

r—S i qK(n) I
K, (n) SiN %y K, ) sina, | ppg

tn—

+hy— P+

(S —r)sina,
U4r)sina, | In} | — : 28
+ W ] [ qx(n),(%g)“ﬂ__,,} (28)
i=n—1
P= Y AS;sing; (29)
i=0
i=n—il
r= X A4S; (30)
i=0
l=n—1 4Ky () N d=n—}
U= AS; ( ) — AS;; (31)
tgo EgIK]w W+... +E¢IVK1¥N1) tg) :
9k = Gy 0y (1,02 —0,0028,); (32)
Kw = Ky (0,7 4 0,036,), (33)

rie ! — NPOAOMKHTENLHOCTh NepeMellleHHs BOAB B CJOe [PyHTa2, O603HaUEHHHM
HHAEKCOM 7, C¢; S — paccTosiiHe, Ha KOTOpOe NPOCOuYHIach Boma, M; Ku(), Kwn) —
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®09pPHUMEHTH NpOCayMBaHUA BOXH, B CJOSX IPYHTa, OGO3HAYEHHHX HHAEKCAME
d u n, Mfc; @i Gn— YrOoad MeXAZY OCBIO 1O HANMPABJCHHIO ABUIKEHHS BOXH ¥ TOPH-
30HTaJLHHM PafHyCcOM TPUTOHOMETDHUECKOro Kpyra, rpai (dyHKumaM sin o mpHOow
CHIBaeTCS ONpPEJCJeHHH!l 3HAaK B 3aBHCHMOCTH OT TOrO, B KaKOH YeTBEPTH TPHUIOHO-
MeTPHYECKOro Kpyra JEXHT OCh MO HalpaBJeHHIO ABHMEHUA Boak). Ilpw mepeme-
WeHdy BORH II0 BePTHKaJLHOMY HanpaBJieHHIO BBEpX Sin a=4-1; mpH nepeMmeleHMH
BHHS Sin @=—1; Gx(r), Gr(10) — YACJbHasg ABHXKYIIA CHJA MEHHCKa BOAH B CJiOE TPYH-
Ta, 0003HAUEHHOM HHIEKCOM #, COOTBETCTBEHHO IpH (PaKTHUecKOR TeMmepaType H
Temnepatype 10°C, Ila; g — yckopenue cBo6oaHOTO NajeHusi, M/c?; A — TOMIIUHA
€JI0S BOAHI Ha NOBepXHOCTH, M; AS;— Tonmuna cios rpynra, M; E/, E/V — kosthpu-
UMEeHTH! COOTBEeTCTBeHHO AJs 1 u IV rpynnbl kanuaasipoB rpyHTa, XapagTepH3yolue
CTeneHb HX 3amOJIHeHHs BOJORA (NpM NpOcayHBaHMM BOAH Ha BCIO TOAIMHY CJOS
rpyrra E;=1, B ocranbuux cayvasax E;=0); Kooy — koa(hHUHEET upOCaIMBAHHASA
Bojbl B rpyHTe npm temmeparype 10° C, m/c; @, — TeMnepaTypa BomH B rpyHre, °C.

HOasg I rpyonst  Kanmunispos TPYHTA B pacdeT BKJOYAIOT 3Hauenus: S=SI,
oy =K'am), Gemy=q'wm; Aaa II, III u IV rpynn Kanuiaspos — COOTBETCTBYIO-
e BEJHIHHEL

3HadeHHs yACAbHHIX JBUXYIIHX CHJI MEHHCKOB M K03 (QHIMEHTOB NpocauuBaHHs,
BXOJfIlHE B pacieT, HyXHO YCTaHABJMBATL IKCNCPHMEHTAJLHO, COIJIACHO NMpHl, 2,
M NPUHUMAaTb No Tabn. 7 Hacrosimero ITocoGus.

TemnepaTypa HesHaUHTEJbHO BJHSET Ha NepeMellieHHe KamuasapHof BOABL, HO-
9TOMY AJl OCEHH W BeCHB! MOXKHO HCNOJB30BaTh B PAacueTax CPelHuEe 3HAYEHHS TeM-
mepaTypnl, paBHete 5°C.

Jas ycTaHOBJeHHS NPOJOJIKHUTENBHOCTH IPOCAYUBAHHS BOAHI Yepe3 TOJILY CJIO-
HCTHIX TPYHTOB HYXXHO CYMMHDOBATH BEJHYHHH fn, MOJYYEHHHIE AJSA OTHAENbHHX CJO-
@B I'PYHTa.

[Ipu oxmocnofiHoM rpyHte sHaveHust P, r u U HyXHO NPHHMMaTb PaBHEIMH HY-
Jio. B aToM cayuae mepevellleHrne KamMJ/LIApHOR BOABL MOKHO ONpPEAENATb II0 HOMO-
rpamMmaM Ha puc. 6.

BaaxHOCTe I'DYHTa B CEUEHHH 3eMJasHoro mojotHa paBHa W=W,, xorza sce
IpYNNH KaNWJIAPOB 3aNojHeHn Bojxoii. B srom ciayuae SI, SU, S SV Gojwine
paccTosHMS R0 paccMartpuBaeMoro cedenms, Ilpm 8!, SU, SUI SV mepbme storo
pacctosiHug W= Wopr. IIpn J0CTHXEHHM paccMaTpPUBAEMOTO ceueHust BOfoft B ONHOI
rpynne KamuaispoB W= (Wxs+3Wonr)/4, 1pu 18yx — W= (Wyis+Wopns)/2, npu
Tpex — W= (3WKB+ Wom') /4

4.3. Ina KOHCTPYKuHIt 0e3 MOPO303alIMTHOrO (IZPEHAPYIOUIEro) cjosi H3 IecKa
SIIOPY BJAXHOCTH IVIMHHCTHIX TPYHTOB OT aTMOCGHEDHHIX OCAAKOB YCTaHABJIHBAIOT
TakuM obGpasoM. BHawasme ¢ momombio HoMorpaMMul (cM. puc. 6,a) unu mo opMy-
qaam (28)—(33) ompenensror ray6muer Si, S, S S, Ha KOTOpHE MOXKET IIPOCO-
uuThest Boja cooTeercTBerHo B I, II, III m IV rpymnax Kanmanspos rpyHTa moj
mpoeskell YaCTBIO HA PA3JIHMUHEIE MOMEHTHI BPEMEHM.

Ilo maHHBIM Takux PAcYeTOB YCTAHABJIMBAIOT OGBEMH BOZLLI, KOTOPLie MOCTYNAIOT
B TPYHT Ha Te e MOMEHTH! BPEMEHH U CPaBHMBAIOT MX C NPUTOKOM BOALL B TPYHT
OT aTMochepHBIX 0CaZKOB, BHIMAJAOIIMX Ha NPOE3NKYIO UaCTh, Garu(np.w). 34 HCKO-
Mble TPUHHMAIOT TJYOWHE!, NMPH KOTOPHIX CPABHMBAEMHE BEJWYMHLI PaBHH. AHamxo-
THYHO PacCIUTLIBAIOT TAAYOHHB!, Ha KOTOphle MOIMKET HPOCOTHTBCS BOAa HOZ OGOYH-
gamu. O6nem BoAM Vi, M® Ha 1 M2, KOTOpH# HOCTymNaeT B IPYHT Ha 3aflaHHH#A Mo-
MEHT BpEMEHM, MOXHO PacCuuTaTh 10 QopMyse

V= (8" + ST 8U 4 SV) (Wi — Wonr) pexorp / (4pa) . (34)

3areM oONpejeasIOT, COIJAcHO H3JOXEHHOMY B 4.2, SMIOPH BJaXKHOCTH TPYyHTa
MoK TMpoe3xkefl yacThi0 B OGOYHHOR.

AnajnormyueM 06pascM CNe/lyeT YCTaHABJMBATb SMIOPY BJIAXKHOCTH TJIMHUCTHIX
FPYHTOB TOJ MOPO303AIIUTHHIM (ZPEHHPYIOIKM) CJOEM H3 HEKOHAMIHOHHHX NEeCKOB
OT aTMOcepHEX 0CaZKOB, BHINAJAIOIMIMX HA MOBEPXHOCTEL IPoedxedl yacTH U OGOYHH.
PasHnua ToAbko B onpejedcHun 3HaveHnms ray6mn ST, SU, SM SV ga koropme
MoxeTr npocounThes Boja coorserTcTBeHHo B I, II, III, u IV rpymnax gamuanspos
PJHHKCTOrO TPYHTA OT HU3a MOPO3032IMMUTHOrO ([APEHHDYIODIETO) CJOS. DTH BeJAHUH-
HH HYXHO YCTaHaBJHBaTh coryacHo m. 7.3 macrosamero [TocoGus.
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Tabauwua 7

ITokasaTeas KaldAAAPHBIX CBOACTB rpyHTa no rpyninaM KaliijaJasapon

e I 1 1 v
Cpynt yuaoT-
rfll)?:araa Tx(10) Ky (10) 9x(10) Ky o) U Ky (10 91e(40) Kg o)
Tlecku MeaxkHe M nHJeBa- I 60 {340-10-8 55 |400-10-8 50  |440-10-8 45 1470-10~
THIE
Cviecu Jerkue Kpyugble 0,9 105 |100-10-8 9 |165-10-% 85  1200-10-8 80 |235.10-8
A JIETKHe, CYIecH IblJje- 0,92 110 65-10-8 85 |135-10-8 70 |185-10-% 60 |225.10-8
BaTHR 0,95 135 | 25.10-8 80 | 65-10-¢ 60 |110-10-8 50 ]150.10-®
0,97 170 5-10-8 125 10-10-8 95 20-10-8 75 | 25.10-8
0,9 175 925.10-8 110 40-10-8 100 50-10-¢8 9 | 60-10-8
CYIrMHHKY JIerkHe ¥ Jer- 0,92 200 15-10-8 130 35.10-8 120 40.10-® 110 | 50.10-8
KUe nBlJeBaThie 0,96 250 5.10-% 185 15.10-8 160 35.10-8 140 | 40.10-%
0,98 280 10-10-° 215 5-10-8 180 10-10-8 160 | 15.10-8
CyrJMHKH TSXKeable 1 TA- 0,92 145 10-10-8 70 35.10-8 35 60.10-8 30 ]100.10-8
JKeJble MbLIeBaTHe, IJll- 0,96 340 60-10-10 270 165-10~10 195 |275.10-10 185 [325.10-19
Hl 0.98 615 | 65.10-" 505  [190-10-1 500 (325-10-" | 490 |a50.10-1t
[lpumeuaHnue  gguo)— yAeAbHAs  ABMXKYLAs cHAa MeHUCKa BOABL B rpynte, rlla, mpu TeMnepatype 10°C; Kooy —

K03 ¢HUKeHT NpOcauuBaHus BOAK B TIPyHTe, M/c, npu TeMuepaType 10°C.
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Pnuc. 8. HouorpaMMa AN/ pacHeTra nepeMelueHNn xanmmnpnoﬁ BOALM BCPTHEKAXMLHD
BuH3 (2) H Beepx (6)

q, —YyaenrbHas ABHXKYILAA CHJIA MEHHCKA; Py — MJOTHOCTb BOAM;, £ — YCKODERHE cBoGoano-
To NajeHHA, hn—-'CJ'IOR BOABI HA MOBEPXHOCTH

44. [Ipu 3-v THne yBhaKHeHHs paboyero CJOR 3eMJISHOro NOJOTHA cJaeayeT
YCTaHOBHTb BO3MOJHOCTb MOCTYMJIEHHs B 3TOT CJIOA Kanua/isipHOA BOAM OT YPOBHA
rpyHroBuix Boj B JjeTHufi mepHox. Takoe siBieHHe MoXKeT MMeTb MeCTO, Korja pac-
CTOSIHHE N0 BepPTHKAAH OT CPeAHeMHOro/feTHero MOJIOMEeHHS T[OPH30HTa TrpYHTOBHX
BOA B JeTHuft NepHOX A0 mojouwssl paboyero cjaos MeHee BEJHYHHBLI

(¢'%a0) + ¢"«10) + ¢"(10) + ¢'Vi10) / (4ps8),

rae qlmo); qu“m; 3" 10); §"V(10) — 3HAYEHHSA yReabHHIX ABHXYLUIHX CHJ MEHHCKOB
BOAN B rpyHTe ¢ HeHapylleHHOR CTPYKTYpoOft.
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Ilprn BO3MOXMKHOCTH YKa3aHHOro NOCTYNJEHHs KANHJJISPHOR BOAH HYHO Onpes
IequTh SMOPY BJAXKHOCTH IPYHTa paGovero cjost B JETHHH NEPHOA, BKJAOYAs B pace
YeT cieAylollne NaHHbe:

' = g'eao / (p8)3 " = "0y / (pog);
SM = gMeq10) / (pug)3 8" = ¢"Vkqaoy / (peg) -

B sToM cayyae 3HaueHHA §'x10); §"kai0); §"ka0); ¢Vkno) HYXHO NPHHEMATh s
TpyHTa pabouero cJos 3eMasHoro mojorTHa. Otcuer paccrosnmit Sf, SM, SM Qv
cleflyeT HPOBOJATh OT CPEAHEMHOrOJIETHErO I10JIOJKEHHS TFOPH30OHTA TPYHTOBHX BOJ
B JeTHHH NepHOA.

5. TEMIEPATYPHOE NOJIE 3EMJIAHOTO NONOTHA
B 3UMHUA NEPUOJ

5.1, Jias mporrosa NJOTHOCTH, BJ2XXHOCTH M DYYEHHs NPOMep3alomux TIPYHTOB
ClNeAyeT NPOBOAMTL pPAacyeT TeMNEPaTYPHOro NOJA 3E€MJASHOr0 NOJOTHA B 3HMHHR
nepHoA. B peaysbTare 3TOr0 pacueTa HYXXKHO YCTaHOBHTh Ha ORMH M TOT e MOMEHT
BpeMEeHM 3HauyeHHs IMyOHH, Ha KOTODHIX TEeMOepaTypa rpyHTa paBHa Oacsp, ©a H Os,
rre @uosp — TeMnepatypa JbA00GDA30BAHWA NPH ONTHMAJbLHOX BJAAXHOCTH TPYHTA,
a ©, u Os TemmepaTypr, XapaKTepH3YIOIHHe KPMBYIO COAEpPXKAHMA He3aMepauued
Boawn B rpyHre (cM. TaGa. 12). Ilo maHHHM pacueTa TeMIepaTYpHOro NOJAs ciAeiyer
TaKKe ONPeJesnTh CPEAHIOI CKOPOCTh IPOMEpP3aHKS I'DYHTA.

TeMmnepaTypHOe INOJe 3eMJSHOr0 MOJOTHA HYJXHO NPOrHO3HPOBaTh C YUYETOM
IpOLECCOB TenJaonepefadd H Maccomepenoca. [ 2TOro cjeAyer NPoOBOAHTh pacyeT
TeMIepaTypHOro moJs B ABa 3Tana. Ilepsril pacuer npoBOXAT NMpH 3HaYeHHAX K03ad-
¢AnpeHTa TENJIONMPOBOXHOCTH M KOJMJeCTBE 3aMepsmiefi BOAH, COOTBETCTBYIOMIAX
MJIOTHOCTH M BJ2XXHOCTH TPYHTOB Ilepell mpoMep3agueM. BrTopoit pacuer mpoBOAAT
Opy BelwuuHe KO3(QOHUMEHTA TENJONPOBORZHOCTH, COOTBETCTBYIOUleH cpexmeapudme-
THYECKHM 3HAY€HUAM MNJIOTHOCTH M BJAXHOCTH B IIEPHOX NPOMEp3aHMsA ¥ NPR KOJH-
4eCTBe 3aMep3iiefi BOAB!, COOTBETCTBYIOIIEH BJaXXHOCTH TPYHTa 1OCJE IPOMEp3aHHs.

5.2. Jlns pacuera TeMmepaTYPHOro [oJs HeoGXOAMMBI NpPHBENCHHHIE HuUXKe AaH-
HHe!

KAMMaTHuIeCKHEe NapaMeTpH AJsl TPeX PAcueTHHIX NepHoAoB: HamboJjee XOJOAHOrO
1 HaumGoJsee TemJoro roxa (MepHOAMYHOCTBIO NMOBTOPeHHs 1 pa3 B IepHOA MeXAY
KanmuTadbHHIMUH DeMOHTAMH JOPOXKHOH ONEXKAH) M Trofa cO CPeAHEMHOTrOJCTHHMH
TemnepaTypaMu (OpuHMMawT N0 Ta6a. 8 uam ycTaHasauBaloT no nmpua. 3);

CpeAHeMecAYHas CKOPOCTh BeTpa 3a 3uMy (N0 JaHHBIM rHAPOMETEOCHYXKOH);

KOHCTPYKUHSL JOPOXHOR OfieXxnt (MaTepuajn ¢JA0eB, TOJMUHHA H ILIOTHOCTB
€JI0eB 1O NPOEKTY);

rPYHTOBHII pa3pe3 3eMJSHOTO NOJOTHA M OCHOBAHHS HACHNH UM BHEMKH (HaH-
MEHOBaHHE TPYHTA H TOJIUIMHA CJIOEB M3 STHX I'DYHTOB L0 AQHHEM IPOEKTa) B INpe-
Jenax npernoJaracMoil 30HH IPOMEP3aHHUSA;

IJOTHOCTb I'PYHTOB IepeX MpoMepsaHHeM (IJOTHOCTb cKeJeTa TPYHTa 3eMJSHOrO
HOJIOTHA HO NPOEKTY, TO e, JJS TFPYHTOB B OCHOBAaHHH HACHNH MJIM BHEMKH IO
JAHHEIM H3HICKAHMA MJIH corjlacHo m3joxeHHoMmy B 1. 1.6 IlocoGns;

BJAXHOCTE TPYHTOB INepeAd NpoMep3aHMeM (NDPHHHMAIOT NO JNaHHHM pacyera
corJacHo pasj. 4);

cpelHee NOJOXKEHHWe YPOBHSI TPYHTOBHX BOK B 3MMHH NmepHoj (IPHHHMAIOT €O-
raacHo pasf. 3).

5.3. C yueroM yKa3aHHHX HCXOAHHX JaHHHIX CJEAYET ONpPEAEIHTH 3HAYCHHUA
KO3(GHUAEHTOB TEMJIONPOBOAHOCTH CJOEB JOPOXHOH OXEXKAL, MEP3AHX TPYHTOB
3eMJSHOr0 NOJIOTHA M OCHOBAHHMS HACHINH MJAM BHeMKH. VX HYyXHO ycTaHaBJHBATB
SKCHEPHMEHTANLHO HJM NPHHMMATL mo Taba 9 u 10.

HyXHO TakXe ONpelesuTh TeMIepaTYpy JAbLOOGPA30BaHMsi H COJAEPHaHue He-
3aMep3iell BOAH B CJI0SX I'PYHTA. DTH BEJWUHHH YCTAHABJHBAIOT 3KCNeDHMEHTaJb-
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TaGanma 8

TemnepaTypHas Xapak-

KnumaTHYecKHe NMapaMeTpn!

Topon. TepUCTHKA roja Gromn.s | 8mom.s VN Qnp.s Rontmaxyr
—°C cyT cyT M m2.K/BT

Apxanuresnbck | Xonoaustit 23,3 129 140 0,79 2,33

Co cpenuemuoronetrn-| 16,8 98 125 0,69 2,13

MH TeMuepaTypaMu

Tenniit 13,7 116 143 0,66 1,91
Besankue Xononunrit 14,9 75 127 0,69 1,98
Jlyxn Co cpegneMHorosetnu-| 6,1 103 104 0,48 0,88

MH TEMIEDATYPAMH

Tenani 4.6 71 98 0,18 0,66
Buabuioc Xononuuit 11,9 50 102 0,62 1,72

Co cpepuemuoronetnu-| 8,3 43 80 0,15 0,4

MH TeMIepaTypamu

Temisift 3,3 36 62 0,1 0,3
Topbruit Xononuwifi 20,8 101 102 0,77 2,2

Co cpeamemuoronetsu-| 17,9 100 123 0,72 2,08

MH TeMIEpaTypaMu

Temsifi 8,9 | 87 117 0,51 | 1,39
Uxesck XoJsoaHbi# 21,3 154 155 0,81 2,37

Co cpexuemuoronersu-| 19,6 117 141 0,77 2,27

MM TeMOepaTypamu

Temnnit 14,8 99 136 0,6l 1,84
Kaaann Xonogusit 22,8 84 119 0,79 2,36

Co cpexnemuoronersn-| 12,6 86 127 0,74 2,14

MM TeMmIepaTypaMu B

Temsiii 15,9 88 134 0,66 1,86
Kannuuu- | Xosmomustit 10,7 48 92 0,53 1,48
rpaj Co cpegHeMHoroJersn-| 9,8 77 105 0,34 0,95

MH TeMmepaTypaMmu

Tenntit 0,7 | 15 29 | 0,03 | 0,1
Kues Xonoaubift 14,5 45 90 0,58 1,59

Co cpepunemuoronernn-| 12,4 21 69 0,42 1,15

MH TeMnepaTypaMu

Tenastit 3 67 87 0,15 0,4
Kupos Xonoaustit 19,8 85 133 0,82 2,49
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Ipodoascerue Taba. §

KauMaTrueckHe napaMeTph

Topon Temg:g:gygﬂrg;apm- dremn.s |(8mom.s | 2Zsan. Qnp.s Rop(mazy
—°C cyr cyT M u2-K/B?
Kupos Co cpepnemuoroseran-| 18,3 81 125 0,75 2,15
MH TeMIepaTypaMH
Tenawtf 14 52 102 0,68 1,81
Kumusnes Xononunit 13,4 65 85 0,45 1,29
Co cpepuemuorogersn-| 4,6 36 70 0,15 0,43
MH TeMuepaTypaMu
Koctpoma  |Xomoaumit 20,3 87 148 0,8 2,36
Co cpepnemunoroseren-| 16,5 102 121 0,72 2,09
MH TeMnepaTypaMu
Tenartit 9,1 85 110 0,45 1,22
Kotaac Xononuui 24 .4 48 108 0,8 2,37
Co cpeznemnoroaernu-| 21,3 108 150 0,77 2,25
MM TeMOepaTypaMu
Temuslit 11,6 96 102 0,52 1,5
Jlenunrpay |Xonoppmi 15,2 77 127 0,77 1,96
Co cpexnemuorosersn-| 12,6 58 91 0,63 1,85
MH TeMnepaTypaMH
Tenumiit 5,1 58 91 0,2 0,5
JIbBOB XoaoaHui 11,7 61 106 0,56 1,5
Co cpennemnoronernn-{ 7,2 68 o4 0,37 1
MM TeMIepaTypaMu
Tenau 3,1 48 70 0,15 0,38
MuHck Xononumii 13,8 66 103 0,65 1,81
Co CpeRHEMHOrOIeTHH- 7,2 85 112 0,48 1,32
MH TeMnepaTypaMmiu
Tenaei 6,5 15 57 0,19 0,52
Mocksa X010 KHBI} 17,5 86 135 0,76 2,32
Co cpezuemuoroeruu- [ 14 117 120 0,62 1,81
MH TeMIlepaTypaMu
Tenarit 8,8 67 70 0,41 1,03
Hosropog  |Xonoaumii 15 77 119 0,69
Co cpennemuoronerhn-| 8 72 124 0,38 [,05
MH TeMIepaTypaMH
Tenwit 6 71 101 0,22 0,6
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IIpodorserue Taba. &

| KanMaTHyeckde napameTpn
TemnepaTypras Xapak-
Topon TepHCTEKA roaa 8remn. |2mou,s | Aap.e @np.» Rop(maxy
—°C cyn cyr M M2.K/BT

Ilerposa-  [Xoaoauwi 20,2 101 128 0,75 2,18
BOJACK Co cpeanemHoronernu-| 15,6 76 128 0,69 1,98

MH TeMIepaTypaMu

‘Tenniii 6,6 93 96 0,31 0,86
[lepmb Xoanoaumit 27,1 88 118 0,82 2,5

Co cpepnemnoroaernu-| 20,2 61 132 0,8 2,36

MH TeMIlepaTypaMu

Tenabiii 13,2 92 114 0,67 1,89
[TckoB Xonopuui 14,3 57 108 0,69 1,99

Co cpeanemuorosersn-| 13,3 76 112 0,49 1,36

MH TeMnepaTypaMu

Tenanif 4,4 74 97 0,14 0,53
Ceepanosek |Xonoanmit 27,9 129 160 0,82 2,54

Co cpennemHorosermu-| 25,6 61 97 0,76 2,24

MH TeMIepatypaMu

Tennei 13,3 108 111 0,68 1,96
Taaann Xonopuuit 12 77 122 0,58 1,61

Co cpepuemuorosersn-| 9,3 71 118 0,38 1,04

MH TeMIepaTypaMu

Tenauh 2,2 29 52 0,07 0,2
YabsnoBek  (Xomomusift 21 93 129 0,79 2,34

Co cpennemuoroseran-| 11,9 106 136 0,72 2,06

MH TeMmnepaTypaMu

Tenabiit 10,6 92 105 0,52 1,5
YcTb- Xonoanwit 26 118 203 0,98 3,35
Luasma Co cpenmnemnorosnersn-| 24 75 116 0,8 2,37

MHE TeMnepaTypaMu

Tenui 14,8 | 122 144 0,73 211
Ya Xononuui 25,7 117 133 0,82 2,48

Co cpennemuorosernn-| 16,9 75 130 0,78 2,27

MH TeMmeparypamu

Tenaeri 11 75 108 0,66 1,87

Mpumeuwanns: 1. B Tabauue NpMBeleHn 3HauYeHHs KJAMMAaTHUCCKMX Hapa-
MeTpOB AJA Hauboaee X0JIOAHOTO H HanboJee Tenjoro roja noBTOPAEMOCTbIO OAHH
pas B 20 Jier ¥ AJIA cpeRHeMHOroJieTHero roza. 2. IIpn npoekTHpoBaHHN aBTOMOGHb-
HBIX JOpor B pPaHoOHaxX, AJaf KOTOPDHX HeT NaHHHIX O KJMMATHYECKHX NapaMerpax,
HeoOGXOJAMMO YCTAHABJMBATL ®TH NapaMeTpH IO npni. 3.
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TaGauwna 9

MarTepran IInoTHOCTE, Kr/MS I‘I('g;gg:l';‘)ﬁ(e):f
nocta, Brf(m-K)
LlemenroGeron 2400 1,74
Actanabroberon:
ropaguit mJIoTHHH 2400 1,4
MOopUCTH I 2300 1,25
BHICOKONODHCTHIL, B TOoM u4Hc/Ae GHTYMO- 1900—2200 1-1,1
necuanast cMeck (TY 218 PCPCP 395-79)
OnunomMepuut rpauuTHHIE 1e6ens, 06paboTaHHLIft 1850 1,28
BA3KUM OUTYMOM
Caafonpoynble H3BECTHAKH, yKPEIUIGHHbE H3- 2000 1,16
BECTBIO
Kepamaurosmf#i rpasuit, 06paGoTaHBb# BAKHM 11001450 0,64—0,93
GuTYMOM
Arnonopuropnil meGenn, 06paGoTaHHbIH BASKHM 800 0,23
fnaTymMoMm
Arsonoput, ykpenseHHnifi LeMeHTOM (arJjonopu- 1540 0,35
TOBH# 1e6eHh — 459%, arJonopATOBHI NECOK —
45%, nement — 10%, sona — 10%)
KepamautobeTon 1400 0,75
IInako6Gerox 1600 0,58
CruponopGeToH (Ha wweGHe H3 OTXOJOB XKecT- 800—1400 0,2--0,5
KHX TICHOMJIACTOB)
KamennoyrosbHas 30J0I1aKOBasi cMech, YKper- 1600 0,7
JieHHass 6—89, LemeHTa
Tlenonnact:
u3 nosuctuposa I1C-4-60 60 0,05
«Crafipodoyms 40 0,03
Tlecox: !
pasnomepHHl, ykpennenusit 6—109 nemen- 2100 1,86
Ta
MeJIKHH ORHOMepHH, ykpenseHusit 109 ue- 2100 1.62
MeHTa !
Cynech, yKpenIeHHAA:
10% Gutymuoit aMynbcuelt 1800 1.45
8—10Y uemenra 1800 1,51
CyYrivHOK, YKPeNJeHHb: '
6—129% uemenTa 1850 1,45
2—69 nemenra u 6—29% HusBecTH 1850 1,33
{Ile6enn:
W3 rpaHyTa 1800 1,86
H3 H3BeCTHAKA 1600 1,39
Tpasuit 1800 1,86
I'paBuiiHo-necyanas cMech 2000 2,1

HO HJM DPHHMMAIOT mo Tabn. 12 u no dopmydae, rie KOJAYECTBO He3amep3miedt BOXR

B rpyHTe Wys, AOJNH eAHHHILE:

WH3 = KHSva

(35)

rae Kus — K03pdHUNHEHT, 3aBHCAmMMUA OT THNA TPYHTa, UHC/AA MJACTAYHOCTH H TeM-
mepatyps Mepajoro rpyHra; W, — BjaXHOCTb IDYHTa Ha TPaHHANE pacKarHBagmuf,

JONH eJMHALEL.
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Ta6auma 10

KoshdauuenT TemionpoBOAHOCTH,
Bt/(m-K), Mepainx rpyaros
TInoTROCTHL CKeneTa BaaxnocTs rpysTa,
rpyara, Kr/m® ROJIN €RRHALE
neckos cynecel cyrn::ll?a B

1000 0,6 — 2,04 1,92
1200 0,4 — 1,92 1,8
1400 0,35 — 1,86 1,69
0.3 - 1.8 1,57

0,25 2,15 1.69 1,51
0.2 1.86 1,51 1,22
0,15 1,63 1,98 0.99
0.1 1,98 1,05 0.76

0,05 0,81 0,7 0.52

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
0,05 1.1 0.87 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 — =

IpuMenuTeNbHO K pacdeTy TeMIEpaTypHOro HOJf COJAEpIKaHHe HesaMepamieR
BOAL HYXHO YCTaHaBJHBaTh NPH TeMIepaType rPyBTa, IIPH KOTOpO¥ onpeaenseTest
ero xoshduuueHT TEnIONPOBOAHOCTH. TOrAa MOXKHO NPHHATL CJCAYIOLIHE SHAUCHUE
Koapdnruenra Kua:

ITeckn W cymnecH ¢ uUMCJIOM ILIACTHUHOCTH 2 M MeHee . .0
OcrajabHEE pasHOBHAHOCTH cymec® . . . . . . . 0,25
CYIJIMHKE ¢ 9HCJIOM IJIACTHYHOCTH:
13mMeree . . . . . . . . . . . . 04
6osee 13 . . . . . . . . < . < . . 045
Twmggmr . . . . . « 2 « . . . . . .+ . 055

YcTanaBanBaloT KOJWYECTBO 3aMep3led BOAM (fa(s), AOJNH EZMHHUL) B CJOAX
3EMJSIHOTO MOJIOTHA M B OCHOBAHHM HACHINM HJM BHEMKHM B NpeAenax NpeanoJiarae-
MoO# 30HKN nNpOMep3aHMs:

Ine ) = (Wo — Waa) pex o) / 5 (36

rie Wy — BraxHocTh TPYHTa NepeX €ro MNpoMep3aHHeM, AOJH EJMHMIH; Dcx(o) —
ILTIOTHOCTb CKeJieTa IPYHTa nepel ero npoMepaaHueM, Krim3,

3h
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Prc. 9. HoMorpamma

ORPEACJIHTL BENHUHHY Tepmnqecxoro CONMPOTHBJIEHHA AOpO)KHOﬁ olexan

AN ONpeReAeHHs NapaMerpos An y

(a) H Anp ,

sxoAfKX B pacder rayGuanm nponepunua rpysta
ﬂ.ﬂﬂ pacyera TteMiepaTypHOro nmnoJas 3eMJAAHOTO [I0JIOTHA Heoﬁxonumo TaKXe

E Ahon (t)/ z‘m

i=l1
i-:n

i==n

Ahox(l)

Ol(l)

ho.u(sxa) = E Ahon(l) Vlzu/ )'01(1);

a=12V v

ROA = ho‘ (9xB) /101[ + 1 ,a,

np” (6)'

(37)

(38)

(39)
(40)



rae Aoy — K03 UIUEHT TENJONPOBOAHOCTH SKBHBAJIEHTHOTO CJOS JODOXKHOA OREX-
au, Br/(M-K); 7og— KOJHMUECTBO KOHCTPYKTHBHHX CJIOGB JOPOKHOM OZeXAH;

Rox¢iy — TONLIMHA KOHETPYKTHBHOTO CJIOSI NOPOXKHOR OHEXAW, M; Aon(iy — KO3(d=-
IHEHT TEMJONPOBOAHOCTH cJios Aopoxuoft omexan, BT/(M-K); Fox(sxs) — TOMMEHE
9KBHBAJEHTHOI'O MO TeIJIO(PU3NIeCKAM CBOHCTBAM CJOS IAOPOXKHOA OJEXAH, M; o —
Koa(ppuument Tennoo6MeHa Ha NOBEPXHOCTH HopoxkHoi ojgexaws, Br/(M?:K); v—

cpelHeMecsuHas CKOpOCTb Berpa, M/c; Rox — TEPMHYCCKOE CONPOTHBJCHHE HOPOKHOH
onexant, m2.K/Br.

5.4. Pacuer TeMmepaTypHOro noJsl C/AeAyeT NPOBOAMTbL B OpejgnaraeMoif Kajee
NOCJIeAOBATENLHOCTH.

Buauane sajatoresl TIyOGMHOM TPOMep3aHUs App ¥ BRIGHCJAAIOT 3HAYCRHA Iow,
Arp(m)s enobp-

ITog ray6unoft nmpomepsaHust 3a 3UMY Figp, M, CIEAYeT NOHAMATL DPACCTOSIHHE OT
HH3a AOPOXKHON OfexAn OO TrAyGHHE c TeMilepaTypoH, paBHOH @nosp. IIpu yeTpol-
CTBe MODPO303AIMHUTHOIO CJIOS M3 HEKOHAHUHOHHHIX IIECKOB 32 HH3 JODOXKHOM OfesXAH
NMPHHNMAIOT BEPXHIOKW MOBEPXHOCTh MOPO303aIIHUTHOrO cJ04;

tsnrp
}‘rp ) = gl O‘rp(M)t - Ay (i))/h“P; (41)
i=nrp
Ly = ‘21 (Lawesy Ay (1y) | Pinp (42)
bm=n
Onosp =D (®uo6p iy Mrp )/ fups (43)
=1

rie Arpimy — K03 (UIKEHT TENIONPOBOJHOCTH SKBHBAJEHTHOIO NO TEMNIOMH3HIECKHM
cBoficTBaM Mepasoro ciaos rpydta, Bt/(M:-K); Arp(m)i— K03 dUIHEHT TenJONnpoBOA-
HOCTHM OTHEJBbHOrO ¢JI0f Mepajoro rpyHra, Brt/(M-K); nrp — KoaHgecTBO cl0€B IpyH-
Ta B 30He MPOMEpP3aHus; Afp()— TOJLUMHA CJIOEB [PYHTa B 30He NPOMEP3aHus;
fau — KOJIMYECTBO 3aMepsillefi BOJAL B IKBHBANEHTHOM CJIO€ TPYHTa, JOJH €NHHHIIB;
B06p — TEMIEPATYpPa JbA0OOPA30OBaHNA B SKBHBAJEHTHOM cJIoe rpyHTa, °C; O 106p() —
TE€MIEpaTypa JbA00GPA30BaHUA B OTAEJbHOM cjoe rpyHTa, °C.

Mo puc. 7 ycTaHAaBAMBAOT MHHMMAJbHYIO TeMNepaTypy IPyHTa HOA JAOPOIKHORA
0fleXXA0A Ominoy B SHUMHHA NEDUOX TNPH H3BECTHHIX 3HaUeHMAX Rox/Rox(max), Tou
H Aremp. 32TEM ONpPEASNAOT MO pHC. 8 mapaMerp C NpPH H3BECTHO{! BeJWYHEE OTHO-
wennst  ©r06p./Ominco), MO puC. 9, a — napaMerput A’zp M B’y B 3aBHCHMOCTH OT
Roz/Ron(max), iaw. AHamormuHo ycraHasimaioT no puc. 9,6 mapamerpnt A7y u B”np
W BHIUHCJSOT rAyOHHY nmpoMmep3aHus nmo dopmye

hap = 0,86 anyC [A'npB'np + 2,8 (1 — 2non / asan) X
X (A”an’,np _ A'an,np)] )"l‘p(M) . (44)
Bxogmsimtue B dopmyay (44) suauenuss B’np u By He Moryr 6biTh Gosblie Be-
JIMUHH:
Rozl(max) — Rox .
0,86anpCA up
R - ROD.
”np < 04 (max) _ .
0,86 apCA"np

Pacuer rayGHHE npoMep3aHHS MOMKHO CYHMTATh 3aKOHYEHHHIM IpU pasHALE MeX-
Ay SafaHHEIM 3HAYEHHEM HAnp U COOTBETCTBYIOWedl BeawuuHolt mo Qopmyne (44)

Menee 1%. B nporusHOM ciayyae Hy:KHO 3alaTbCsi HOBHIM 3Ha4YeHHEM Mnp M MOBTO-
PHTh pacger.

3—1358 33
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Puc. 10. HoMorpamma AJS onpeaeNeHH NPOJONKHTENLHOCTH mNepHOLA NOHNNeRHs (d) B
3ana3amBanusa (6) Temmepatypnl rpyHtTa

Tabanmuma 11

PasnmocTd Kos¢puuuent K BeaHIUHE Ronimgy) NP OTHOMEHHH Rou/Ron(max)

BeNUYBH
8(cp)

~Tmp, M 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 0,95 1
0,4 0,55 0,75 0,85 0,9 0,95 1 1
0,6 0,75 0,85 0,9 0,95 | 1 1
0.8 0,85 0,9 0,95 | 1 | I
1 0,9 0,95 1 I 1 1 1
1,2 0,95 | 1 I 1 1 1
1,4 1 1 | I 1 1 1

ITpumevanua: 1. Beananny Hsicpy clefyeT NPHEMMATh PaBHOA PACCTOSHHIO
OT HH32 JOpOXKHON OJeXAH KO0 CPEAHEro IOJIOXKEHHs! YPOBHS I'PYHTOBHIX BOJX B 3HM-
HHII HepHoz.

2. B pasnoetb Haep) — Anp BXOAUT 3HaueHHe rayOMHH npoMepsanus no gopmy-
Je (44) npn seanunne KoagpdHuHeHTa, paBHOro .

JIOMOMHUTENbHEIM HCTOUHHKOM TelJia, KOTOPHH HEeOGXO0AMMO YYHTHIBATH, NPOrHO-
3HpYsi TeMHepaTypHOE IOJE 3eMJSIHOTO IOJIOTHA, SIBJSIOTCH TPYHTOBHE BOAHL. Baug-
HHe IDYHTOBHIX BOJ Ha TeMilepaTypy TpPYHTa MOXHO YyuecTb, BBEAS KO3(P@HUHEHT
{cM. Taba. 11) K BeauuuHe Rox/max)-

C yueroM YyKasaHHOro KoadupHLHEHTa ONpeAesIOT HOBOE 3HauyeHHe
H TIOBTOPSAIOT pacyeT rAy6HHLI npoMep3aHus o dopmyde (44).

CrenyomyM 3TanoM pacueTa SBJASETCA ONpeaesieHHe NMPOAOLKHTEIbHOCTH IOHH-
JeHus TEMIIepaTyphl TPYHTa 110] JIOPOXKHOM OAeXAOHA OT BeMHUHHBI ©n06p A0 Omin(o).
ITpomonxuTenbHOCTh 3TOTO NEPHOAA Ifron(o), CYT, YCTAHABJAMBAIOT mo pHc. 10,2 B
3aBUCUMOCTH OT Roa/Rox(maxy M fsw TPH H3BECTHHIX 3HAUEHHAX Omin(o), Onotp. H anmen.

ITo puc. 10, 6 HaxomaT mapaMeTpsl Asan H Bsan B 3aBHCHMOCTH OT Rox/Rox(maz)
# isn. TlOcne 3TOTO BRIMHCIAAIT NPOJACAKUTENBHOCTH Iepuosfia (B CyTKax) OT Hauana

34
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SUMH A0 NEpexoja TeMIepaTypsl T'DYHTa NOJ JAOPOXHON OReXZOH uepesd 3HAUEHHE,
paBHOe O o6p.:

8106p% om ()

taan () Q3an Aaal‘lBsan - 0,01 (45)

®nin (o) — 8.106p
3aTeM BEMUCASIOT IPOAOMKHTENLHOCTh NEPHOAA (B CYTKaX) OT HayaqH SHMH
HO MOMEHTA NPOMEP3aHHs IPYHTa Ha rAyGuHY Znp:

Z
faan = tgan (0) + hﬂp (asan - tgau (0) )' (46)
up

3HaueHne TrNy6HHB Zgp CIELyeT NPUEHMaTh PAaBHRIM DPacCTOAHHMIO OT HH3a HAO-
POKHOR OREXKAH N0 CEPEAMHHl KaXAOro CJOS IPYHTA TOJWHHOR Alcp(i).

Ha saxmouutenbHoM sTame pafoTH YCTAaHABAMBAIOT AN KaXAOro CJ0s FPYHTa
sHaueHHs rayGHH, Ha KOTOPHIX TeMneparypa rpyHTa paBHa Quosp., ©a U Os Ha ORUH
# TOT e MOMeHT BpeMenu. Pacuer mpoBoasTt no QopmyJe

(® - Gnoﬁp) tnoﬂ(o)

Z=Zg |1 . (a7)

- (®mm (0) — ®n06p)(tsan~ tgan (0) )

IIpy ©=0oep(iy UMeeM Z=Zup(;); npn =0, uMeeM Z=2Z,; npu 0=0s uMeeM
Z=LZs.
KpoMe 3TOro, BHUHC/ASIOT CPefHIOI0 CKOPOCTh NPOMEP3aHHf FPYHTA Ugp, M/C:

Unp = hnp ! (a3 — Laan (0) ). (48)

6. IJIOTHOCTh, BJIAXKXHOCTb U NNYYEHHE
NPOMEP3AIONINX I'PYHTOB

6.1. Juaa nporrosa NJIOTHOCTH, BJAMHOCTH H NYYeHHS I'DYHTOB, KOTODHE CJe-
AyeT OXMAATh NPH SKCIIYATAUMHM HOPOrH, HEOOXOXHMEB! CJEIYIOWINE NAHHBIE: MECTO-
nonoxeHue n0pord (oGaactb, pafioH, NYHKT); THI YBJaxHEHMR pabouero c/jaof
3eMJISHOTO NOJOTHa (CM. mpuJ. 1); HaWBECIIME YPOBHH I'PYHTOBBIX BOJ OCEHBIO, B
KOHILle 3MMH M BECHOH B NEPHOA MeXKAY KanuTa/JbHEIMH DPEMOHTAMH LOPOXKHOA ofexk-
JAB H CpeAHEMHOrOJIeTHee IOJOMEHHE B JICTHHI NEPHOX, a TakXe pacyeTHHH# YPOBEHB
saneraHus BepxoBoAxH (cM., m. 3) Ha yuacTKax 3-ro THIA YBJIAXKHEHUA 3EMJISHOTC
OJIOTHA; KOHCTPYKLHS XOPOXKHON OAeXKALl (MaTepHaJH, TOJIIMHA ¥ IVIOTHOCTB
CJIOEB); IPYHTOBHIl paspes 3eMJISTHOrO HOJIOTHA M €CTECTBEHHOI'O OCHOBAHUSL (XapaK«
TePHCTHKA [PYHTa NO AOPOXKHOH KaacCHPUKAUMM M TOJLIMHA CJIOEB H3 9THX IPYHTOB)
B IpejlenaX 30HE NMPOMEP3aHMA M HHKe A0 IOPH30HTA TPYHTOBLHIX BOJ HJM Bepxo-
BOJKH; IJIOTHOCTb TPYHTOB 3€MJIAHOTO IIOJIOTHA NO HPOGKTY M IJIOTHOCTb T'DYHTOB
©CTeCTBEHHOIO OCHOBaHHA IO JAaHHBIM M3BICKaHHE B KOHUE oceHu. IIpm oTcyTCTBHH
JaHHHX IOJEBLIX HCIHTAHUE IDYHTOB ECTECTBEHHOIO OCHOBAHHS MOKHO NPHHUMATH
3HAUEHHA HX IJIOTHOCTH COIMVIacHO m. 1.6.

[ToMuMo 3TOrO HYXHO 3HATB: NOKA3aTeJH KaNMJJISIDHBIX CBOHCTB I'PYHTOB, KO-
a(iUIMenTH MyYyeHHst TPYHTOB, COJEpiKaHHe HesaMmepslwlefi BOAH U TeMIEpaTypy
Jdb006pa3oBaHus, KOIDQUUUEHTH, YuUTHBAOUME BIHAHWE HArPySKH Ha NydeHHe
CPYHTOB, H KOS(MHUMEHTH JHHEHHOH YCajAKM TPYHTOB. DTH BEJINHMHH ONDEAEHAIOT
sKcnepuMeHTatbHO (cM, mpua. 2 u 4). [Ipy OpHEHTMPOBOUHEIX pacueTax WX NPHHH-
MaroT no rpaduxam pue. 11 w Tabm 7, 12

Jlna mporHo3a IJIOTHOCTH, BJIAMHOCTH M IyYeHHs IPOMEp3alolIMX TPYHTOB He-
00XOJMMO NPeABAPHTENBbHO ONDEAEJUTh 3JMIOPY BJAAXKHOCTH TPYHTOB Iepef, MpoMep-
3aHHEM, COTJIAcHO I, 4, ¥ TEMIEPAaTypHOE MOJIe 3€MJAHOrO NOJOTHA B 3MMHHE IEPHOR
cornacHo m. 5 Hactosmiero ITocoGus.

Ilpr OTCYTCTBHM NaHHEIX O NOJIOMEHHM IPYHTOBLIX BOJA B DasjMYHHE IEPHOIH
rOJla MOXKKHO ONpPeJeNAThb IJIOTHOCTb, BJAXXHOCTH H NyYeHHe TPYHTOB B 3HMHHMI Inle-
puon, npuHUMas (c 3amacoM) B KauecTBe PACUETHOTO YPOBHH 3THUX BOJ, TODH3OHT
orJeenus.
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TOB B  3aBHCHMOCTH OT MX KO3 @HOHEHTOB
yIAOTHEH U
04 16 — meaxkuit necox (coaepxanne NHIN H TIAHB
He Gonee 10%); fa — nblieBaThlii NECOK {coxepKa.
HHE nAHM H TAMHBL He GoJsee [0%); /] — cymeck;
02 11l — cyraunok; /V — rauna

08 09 1 Kac

6.2, 1lpornoa aHayenwii MJOTHOCTH M BJAXKHOCTH TPYHTA M €r0 nyueHHA Cleayer
NPOBOAUTL MU BCEX CJIOEB TPYHTAa pasHOTO BHAa H IVIOTHOCTH B [peAenax
30HH [pPOMEP3aHHs, BKAOYAs MOPO303alllUTHHIA CJOR U3 HEKOHANUNOBHOTO IecKa,
paGouuii c/0f 3EMJISTHOFO MOJOTHA M OCHOBaHMe HACHIM HMJAH BhleMxll I'pyHT, pac-
NOJIONKEHRM HHXKe TOpH30HTA I'DYHTOBHIX BOJ WJM BEPXOBOJZKH B OCEHHHH NepHOJ,
caeflyeT BHAENATh B OTACJbHBIA a0 ¢ BJaXKHOCTBIO, PABHON IOJHOH BJAroeMKOCTH.

Pacuer HayMHZIOT C onpefeseHHs CpeaHeli CKOPOCTH NpOMep3aHIis TPyHTa MO
tdopmysie (48). 3ateM ycTaHaBJMBAIOT AJS KaXKAOTO ¢JOS TPYHTa B Npejenax 3CHI
npoMep3aHHs XapakTepUCTHRM KpHBOR cozjep:aHus HezaMepsiuell BOAH: Ozosp, Oa,
©5, Was(a), Wuscs), TAe Onoep — TeMNepaTypa JbJ00GPA30OBaHHs INPH ONTHMAJbHOM
BJAaXKHOCTH TpyHTa, °C, Oy M ©Of — TeMneparyphb!, COOTBETCTBYIOILIE TOYKAM <a»
# «6» na KpuBof conepxkaHua Hesamepauieir BoA®l, °C; Wugray 1 Waa(sy — KOMHUECT-
BO HesaMep3mell BOAIW (JONH eJHHHLE), COOTBETCTBYIOLINE TOYKaM <a» H «3»
8 tabn 12. Ilocne atoro BoluHcaswT no Gopmynae (47) aad BceX cJ0eB IPyHTa
8 fpefesaX 30HH NPOMEpP3aHAA 3Hau€HuS TAYGHH Zgp, Za, Zs, Ha KOTODHX TeMe-
partypa rpyHTa COOTBETCTBEHHO paBHa Ouesp(i)y, @2 ¥ O Ha OZMH H TOT KE MOMEHT
BPEMEHH.

3areM HYXKHO Ha Te e MOMEHTH BPEMEHN ONpeleduTh A1 KaKAOTO CJ0S
rPpyHTa 3HA4YeHNa TPAajJHEHTOB He3aMepsIleHd NJIeHOYHOH BOAW Ha ray6nHe mpoMep-

3aHuA no gopmyaam: : _
(an_zﬁ)n—  Pex (t)Vrp.
— L]

I =n(W o —W. ) 49
Ha(©) e SO (2 — Zg)" Perp )
a Ig (Wou'r - Wug (5)) - lg (WH?;(B? - Wns(6) ) (50)
1€ [(Zup — Zs) | (Za — Z5)] ’

rae laso) — rPailieHT HesaMepsllell MieHOYHOR BOAL! Ha IJyGMHe NpoMep3aHus, Ges-
pasMepHasl BeJIHYIIHA; Pex(r) — IVIOTHOCTb CKeJieTa TPyHTa B 30He NPOMep3aHHA Ha

paccMaTpuBaeMulli MoMeHT, Kr/m3; Vip—oGbem rpynra, M3 (V=1 M%); @rp—
TJIOIIAAb NONEPEYHOro ceueHns rpynta, M2 (op=1 M?).
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Ta6anna 12

TeMnepaTypa rpyHTa H COOTBETCTBYMIOIXEE
efi copepxanne HesaMepsmefl BOAKM B FPYHTE

TemnepaTypa Ans Touex
OnteMansb- JabaocofpasoBa- a
pas BJaaxK- HMS OpH ONTH-
HOCTb TPYHT&, | MaJBHOX BIAXK-
% HOCTH TPYHTa
®aocop —C Waatay % €g, —°C Waae) B
ITecor meaxud u nvinresaroid
8 0 3,5 2
10 0 4.5 3
12 0 6 4
Cynece
10 0,1 6 5
12 0.1 7 6
i3 0,1 8,5 7
16 0,1 9,5 8
18 0.1 10.5 9
Cyeauniox
14 0,1/0,3 10/10,5 0, 9/9
16 0,1/0,3 12/12,5 0, 11/11
18 0.1/0.3 13,5/i4,5| o 12,5/12,5
20 01/03 15.5/16.5 | 0. 14.5/14.5
929 01/0,3 17118 0, 15.5/15.5
Tauna
18 0,6 14 2 12,5
20 0,6 16 2 13,5
29 0.7 17,5 9 15.5
24 0,8 19,5 2 17
26 0,9 21,5 2 19
28 0.9 23'5 2 20

lMprMeuanue,

Tlepen uwepTofi mpUBEAEHH HOKa3aTeNH AJs CYIJIAHKZ C YHC-

JOoM NJacTHYHOCTH 12 m MeHee; Nocje YePTH — ¢ YHCJIOM IJAcTHIHOCTH Goaee 12.

TaGauma 13

3Bauenre d; npu KoshPUOHERTe YNAOTHEHUS
rpyHTa Hepef HpoMep3anHeM

Cpyar
0,85 0,9 H
Ilecox Menxmi - - - — 1,5
Ilecox nneBaTHM — — — — 1
Cynecn - — — 1 0,5
CyraxHoK — 1 0,8 0,6 0,4
Tauna 6 0,5 0,4 0,4 0,3
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BHauajie B pacyeT BKJIOYAIOT IJIOTHOCTh TPYHTA Nepej IPOMEP3aHHEM H Onpe-
JeJNAIOT B NEPBOM NPUGIMXKeHWHM nydeHHe rpyHTa, ITo BesuuuHe myyeHWS YCTaHAB-
JUBAIOT IIOTHOCTh I'PYHTA Nocke npoMepsanus. Ilo mjoTHocT# mO M mocJe mpoMep-
3aHHA ONpPEIEe/SIOT CPefHee 3HaueHMe NJOTHOCTH IPYHTA B MEPHOE HPOMEp3aHHI,
KoTopoe BRoAAT B dopmyny (49) u noeTopsioT pacuer.

ga'reM HY?KHO YCTAHOBHTb 3HAYEHUS KO2()(hHIUEHTOB mydesusi rpyHTa Kayw, M/C
(cM. puc. 11). Ilpn mpomep3aaRuM MHOTOCJORHOR rpyHTOBOR TOMIM HX HYXHO ycTa-
HaBAWBATH AJIA KaXJOTO CJIOS 3eMJSHOIO IOJOTHA.

Ilo dopMyse HYXKHO ONpeJlesIMTb CPelHee 3a NEPUOJA NPOMEP3AHUS 3EMJISHOTO
NOJIOTHA 3HaueHWe (YHKUMM BJIMSHHS HarPysKM Ha BeJHYMHY NydeHHA rpyHTa f(P)
(6espasMepHan BeJHUHHA):

f(P)=1—aglg(1+P/Pgy), (31)

rie ap— K09((HINEHT, YINTHBAIOMHUA BJIUAHAE HArpysKH Ha myueHHe rpyHra, 6es-
pasMmepRas BeawuMHa (cM. TaGa. 13); P — Harpysxa Ha 30HY Ny4eHHS TPYHTa, PaB-
Has Becy JODOXHOH ONEeXAH M CJOeB IPYHTA 10 FAYOGHHH NPOMEP3aHHA 3eMJSHOrO
nojotHa, Ila; Po— Harpyska Ha TDYHT, NIPH KOTOPO# ycTaHaBAMBaeTcd 3HauCHHE
koot dunuenTa aq, [Ia (Po=9,8 klla).

Ianee onpeneasioT BeNIHUAHY pacxXofa IJIEHOYHOR BOZH Qpo), M3/c, mocTymalo-
e B Mep3Jb# cJAOH M3 TaJOro rpyHTa ¢ BJAXHOCTHIO 6oJiee ONTHMAJIBHOM:

Qo0 = 0, 92Kyl o f (P) Orp- (52)

ITocne sToro mepexoAAT K ONpedeseHHI0 BeJMIMHE PacXofa KamwIsApHOR BOAH
B TaJOM TI'DYHTe, KOTOpas MOMET NOCTYNHTh K TPaHMue npoMepaaHus. Ilpu Beex
TENAX YBJaXHEHHsT pabouero CJI0s 3eMJSHOTO HOJOTHA HYXHO IPOrHO3MPOBATh Be-
JHYAHY pacXofa KanuJJfPHO-NOABEDICHHOH BOAH, a INpH 3-M THNE YBJIaXKHEHHS
TaKXe K BEJHUHHY pacxofa cOGCTBEHHO KanuWJAsApHOX BoAH. B mociefHeM ciyuae
B KauecTBe pacueTHOH cJejlyeT NPHHUMAaTh HanGoJblllee W3 JBYX NOJYYEHHHX 3Ha-
9eHHH pacXOJOB KANHJJISPHOR BOILE Ha IpaHMIe NMPOMep3aHHUA.

[ onpeneneHusi yKasaHHHX 3HaueHM# pacXOf0B BOAEl CJEAYeT NPeABapH-
TEJbHO BHMHCAMTL 1Mo dopMynam (32) u (33) aHaueHust moxkasaTesell KamHJJIAPHHIX
cBoficTB rpyHTa npm TeMmnepatype 0°C. 3arteM HyXHO BbUHCAHTL MO dopmyne (4)
BeJHUMHY MNOJHOA BJAroeMKOCTH TFPYHTA M BEJHUHMHY €0 KaNMJJIADHON BJIaroeMKo-
CTH coryiacHo 1. 2.2 macrosmero IToco6us. IToce 9TOro Hy:KHO yCTAaHOBUTH HCKOMHIE
3HavueHNs pacxola Kanu/ispHOR BOAHI.

CpexHee 3HaueHHe pacxofa KanWIsPHO-MOABEINEHHOR BOAR Qpa, z), M3/c,
KOTOpas MOET NOCTYNHTb K TIPaHulle NPOMep3aHusl, HyXKHO BBIYUCJAATh LIS BCEX
CJIOEB TPYHTA B NpejieNax 30HH NIPOMEp3aHusd:

l'Ipn Wo> (3Wxa + Wom‘) /4
Q@ 2= (Wi — Wonr) Pex o) - orp . ,:K"w( ?K - 1) +
40 Sesg
= ‘T 14 =
-I-K“w(—" —1)+me (_"K ~ 1)]; (53)
Spag Spsg
Mpu (3Wxs + Wons) /4 > Wo > (Wys + Wonr) /2
Qp “zn= (Wxs — Wonr) Pex (o) ‘;rp %
4pn
q"l q-[[
x[i(‘w( . —1)+K“w(-—“-—1)]; (54)
Spag Spe&
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[pu (Wys + Wonr) 12 > Wo > (Wys + 3Wone) /4

(Wxs — Wonr) Pex (o) :’-l' p [ 1 ( ;Kl ) ]
= | K -1}, (55)
Qp 4, 2) 4p5 w Speg

rie Wo — navanpHas BA2XHOCTH TPYHTA NoOJ Fpanuieii NPOMEP3aHus, JOH eAHHUIE;
Pex(0) — HAUAJBHAA TJOTHOCTh CKeJeTa rpyHra NOf rpanuuefl npoMepaanus, Krim?
S — cpeiiHee paccTOsiHEE, HAa KOTOpOE NepeMeljaeTcsi KanuISpHO-NOJBENeHHas BO-
Ra, M; @', §", §"x— yAelbHHe ABHKYIIHE CHJH MEHACKOB cooTBercTseHHo B I,
11, 11l rpynnax xanuanispos TpyHTa ¢ KanuaaspHo-noAsemeHHod Bopodl, ITa; K'u,
KMy, K"y, — xoad¢uiMenT npocaunBanns Bogu cootBerctBenHo B I, II u III rpym-
nax KanualspoB IpyHTa, M/c.

Ipn ompepesieHns pacxofa KanW/IAPHO-NOJABeUIeHHOA BOAR B MOPO303al{HTHOM
cl1oe, B pafogeM cJoe 3eMJIAHOrO IOJIOTHA ¥ B OCHOBAHHH HACHINIH HJM BBIEMKH Cle-
IyeT NPUHHMAaTh BEJAHUMHY S, PaBHYIO MOJOBHHE TOJUIMHEI IPOMEP3IIEro cjos rpyH-
T4, C BJaXKHOCTbIO 00jiee ONTHMaJbHOR.

Benuunny Wo ponyckaercs npuHEMaTh PaBHOM cpefHeMy 3HAUEHHIO BJAXHOCTH
B CJIO€ TPYHTa:

npu pacuere no gopmyne (53) —
=1 I =11 1
9 =9% —9min> 9« = 9% — 9mnn’

— 11l - I _ a1V,
9 =9 " fmin> Tmin = %

npu pacyere no ¢opmyne (54) —

p | I pu 1 Il _ o 1,
9 =% " 9mim» 9 =% " Iminc 9min =9

npu pacuere mo dopmynae (55) —

-1 I . R | {
9¢ =9% —Tmin’ Imin = -

IIpn ompexeneHHA BEJHYHHH PAcXOfa KaNHNISPHO-NOZBELICHHOX BOAH B TPYHTE
pabouero cjioss HyXHO BKJIOYaThb B pacuet 3HaueHHs g%, gk, gy, Vg, K'w, K'w,
K, KWy, cooTBeTCTBYIOIE 3TOMY ciiolo. To e M ANA APYrUX €0€B TPYHTE, AR
KOTOPHIX ONpeJeJIsIOT BeJAHIHHY pacxoia Qpa, z).

lIpn ¢'x<<Spsg anreGpanueckasi cyMMa BeJMUHH B KPYIJIHX cKOOKax B (op-
MyJax (g3)—-(55) npuauMaeTcss papuofi Hymio. To XKe mnpu §U=<Spsg u
g <Sp=g.

Cpennee 3HaueHHe pacxofa COOGCTBEHHO KamuuIApHoh BoaW Qpa, zy, M3/c,
KOTOpasi MOXeT IIOCTYIHTb K TPaHuie NpOMEp3aHM#l, HYXHO BHUHCIANTL IO HOPMY-
Je (56) nas Bcex CJIOEB IPYHTA B Npedesax 30HH IIPOMEP3aHus.

[Ipu onpepenennu BeauuuHul Qpa, z) B IEPBOM HAA TFOPU3OHTOM TPYHTOBHIX BOJ,
HJH BEpXOBOAKM cjoeB rpyHra sHavenmms U, UY, U™ u UV, pxomsumue B dopmy-
ay (56), HYXHO NpHHMMAaTb PaBHEIMH HYJIO.

[Ipu onpexeneHUH BEJUYHHH Qp(a, zy BO BTOPOM Haj FOPU3OHTOM FPYHTOBHIX BOX
HJH BEPXOBOAKHM cjioe rpyHTa 3Hawenus Ul, U, UM, UW cjpenyer ompefenars Io
tdopmyaam (57)—(60). B stux dopmynax sHaueHHs KO3(hOUIMEHTOB NPOCAYHBAHAS
Bogn Kly, K, K'"',, KWy OTHOCATCH KO BTOPOMY CJIOI0 IPYHTZ, a4 BEJIWYHHE
K'wy, KMy, KMw1y, KVwa) —K NEPBOMY CIOIO IPYHTa Haj TOPU3CHTOM TPYHTO-
BHIX BOA WJH BEDXOBOAKHM. J3HAueHMs [ABHXYUIHX CHJI MEHHCKOB BOAH ¢k, q'lk,
g, gV, KoTOpHe npuBefeHH B dopMyde (56), OTHOCATCA KO BTOPOMY CJOK T'DYH-
Ta HaJi TOPU3OHTOM TPYHTOBHX BOJ HJH BEDXOBOJKH,

[pu onpenenenun BeduuuHH Qpa, zy B TPETbEM H BHIIENEXAUX CJAOAX IPyHTa
HaJ TOPH3OHTOM TPYHTOBHX BOJ HJH BEPXOBOAKH 3Hauewma UL, UM, UM, U ‘cje-
JyeT ycranaBauBaTk no dopmyae (31).
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Benuunna S 8 dopMyse (56) pasHa PACCTOAHHMIO OT FOPH3OHTA IPYHTOBHX BOJA
WM BEPXOBOAKM IO CCPEHMHEl NPOMEp3uIell YacTH CJOS IPYHTA, B KOTOPOM YcTaHaB-

JnBaloT 3HaueHne Qp(a, 2
(Wxe — Wonr) ch(o)“_’rp [KI ( qu S )
. o _
4ps (S+U"Ypg S+ U

Qu,zn=

4, s gt "8
K" l:l - u) + K" ( 1 - m) T
(S+U") g S+U (S+U") g S+ U

K. “’( W' ) s )] (56)
"\ S+ e s+
1
Ul:AS‘( 1 11 Ko I v —1>° (37)
KonytKwontK og+HK wq
axll
UIE=A31( [ K » l 1); (58)
Ky + K" @ (1) +K w (1) +KY, w (1)
1
U‘"=AS,( 1 m K T v _l); (59)
Koy tK o+ K ogy+K wq
\'s
U= AS‘( 1 11 s wm v _1)' (60)
Koyt Ko +K way+K wq

rae AS;-—ToNmHERA TEpPBOTO CJIOA TPYHTa Haj TFOPH3OHTOM TPYHTOBHX BOJA HJH
BEPXOBOJIKH, M

B saBucaMocTH OT HauasibHON BAAXHOCTH TPYHTa PN 3Hauenudt B dopmyae (56)
NPHEAMAIOT PABHHM HYJIO:

ITpu BWis+Wom) /4> Wo> (Win + Wonr) /2
qK[V S e
S+UV)oug S+UV
[Tpn (Wia+ Wont) /2 > Wo > (Wyp -+ 3Wonr) /4
9,V s
(S+U") g s+UY
7" S X
(S + U"I) g S+ ! '
Tipu (Wi 4+ 3Wonr) /4 > Wo > Wonr
gy s
(S+U"ypme Ss+UY
94"t S
S+ e S+ i -
g, S

(S+UM g S+UT
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3atem ONPeAEIAIOT BIaXHOCTb TPynta W/ (fo/M eAHHHUH) WOZ rpammmed

npoMep3aHHs NOCJe OTTOKA BOAE H3 TajJoro TPYHTa B MepaaHil cmofi. Benmunna
’4 > .
0= ¥ ont«

~-

Wo— 220~ St )00 (61)

o = pu—
Pex (0) Ymp©rp
Yeaaxy rpyata nNpHd mpoMep3asyH ONpefesioT mo dhopMyaaM:
(14 aycax Wo')
(14 dycan Wo) ’

hYC o = 102 (Zgp 5y — np(l-—l)) €ycan, (63)

(62)

ycan=1—

Fe €ycax — OTHOCHTENbRAS BEJMUHHA YCaJlKh FPYHTa NPH IPOMCP3aHHH, JOJH €NH-
HMUB, HAye(s) — BEIMUMHA YCaJKH TPYHTa B INpPENeNaXx MepsJjioTO CJOof 3eMJISAHOro
HOJOTHA, CM; aycax — KO3((uuuenT JMHeHHOH ycamxu rpyHra, GespasMepuasi Besd-
quna; (Zapiy — Zupi-1)) — TONIHHA MEP3JIOr0 CJOS IPYHTA, M.

IMpy HawaibHOR NJAOTHOCTH FPYHTOB He (oJlee MaKCHMaJbHOA BeJHMYAHB IO Me-
TOAY CTaHAAPTHOrO YIJAOTHEHHS MOXHO WMCIOJIb3OBAaTh ClIEAyiOmHe 3HadeHns Kood-
cdunMenTa JHHEAHOR ycaixu: AJA NBLACBATOrO NMecka H Jerkod cymecm — 0,15 cynecn
neeBaTol B TAXeNoH meieBaTo#f — 0,2; CyrJHMHKOB JIETKMX M JIETKHX NHJIEBATHIX —
0,3; CYraMHKOB TAXKEJAHX M TAXKEIWX NBUIEBATHX W raux — 0,5,

PH HadYaNbHOH IVIOTHOCTH IPYHTOB GoJjiee MaKCHMAaJbHOH BEJNHYHHL! 10 METOLY
CTaHZAPTHOTC YIVIOTHEHHS MOXHO HE YYUTHBATh HX YyCajKy.

3ateM HYXHO YCTAHOBHTb ILIOTHOCTH cKeJleTa TIPYHTa P’c(oy, KT/M°, mom rpa-

HEIeH npoMep3aHud NOcJe OTTOKA BOXK M3 TAJOTO TPYHTa B Mep3JW# cjoil no

dbopmyane

P'cm(o) = Pex(a) / (1 —eyeap). (64)

BearmnHa Per(0)<<Per(max) [IPA Per(0)>>Pcx(max) MOXKHO NPUHATD P’ cx(0) =Pcx(0).

BRUHCAAOT 3HaUCHHE KPHTHYECKOR BJIaXXHOCTH TpyETa Wgp, ROMH €RRHENH, HDE
KOTOPOX BO3ZLYXOEMKOCTH MEp3JIOro IpyHTa paBHa HYJIO:

0,92p; 0,92p;

P’ex (o) Prp

xp +0,08W;ss. (65)

OnpefensiioT cpefiiee 3a NEPHOA NPOMEP3aHHsi 3HAYEHME PacXoAa MJEHOYHOH
BonH Qp(oyep, M3/c, MOCTYNAOmMEH U3 TaJOro rpyHTa B MEP3JBHl CJIOH:

npu Wo' > Wonr
Qoree = Qo3 (66)
npu W= Wonr
— —~ (Wo — Wonr) Pex (©) ;PP * Unp
G oer=bu,n+ Pa : (67

IIpn sTom pesmunHa pacxoja no ¢opmyne (67) He Moxer GuTh Gonee 3Haue-
HHS, BerMCHeHHoro mo gopmyie (66). Ilpn npomepsanun €r0eB rpyHra, pacnojio-
JKEeHHHX HH)Xe rOPH3OHTa IPYHTOBEIX BOJ, MJIM TODH3OHTA BEePXOBOAKH, Qpoyep=@p(o).

3aTeM HYXHO ONpPSAEJHTbL BJAXKHOCThL TPYHTA B MEP3JIOM CJOE 3eMJSHOro Mo~
notHa Wy, fOMM exnAAng:

Wy = Wo' 4 P2 L CE L (68)
p cK(o) Unp©r P
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IMocne STOr0 HYIXHO PacCINTaTh BEJMUUHY IyYEHAS FPYHTA HAnyu(n), €M, 82 cUET
MHI'DaLHOHHOTO JbAOHAKONJCHHS.

PpH Wom' < WM < pr

102 (an(:) —an(l—l) )[] »09 (Wu—Wo') + Opog(WOI—WOHT)]P,(:K(o) 69
hnyq(o)= 05 , (69)

rie Znp(ly — Zup(i=1) = TOMIIUHA MEP3JOr0 CJOA IPYHTA, AJS KOTOPOrO ONPEAEJSIOT
BeIMIUHY IydeRHs, M.

[Npy sToM BeAWUMHa mydeHuss mo ¢opmyae (69) He Moxer OuTb GoJjblue 3Ha-
ueHuA:

0,09 -102(Z —_ )Wy —Wyua) p’
’ (1) (i=1) M H3 (o)
max Ry = = “"PB =0 (70)
Ipu Wont < Wn > Wyp
hnyq(o) =1,09. 102 (Zup(i) — np(l-—l)) X
5 I:—Qp(o)cp _ (Wip — Wo') P’cx(o)]

Unp®rp Ps

(7N

Has caost rpyHTa ¢ BAAXHOCThI Wy=Won, BelHdHHa Ny4eHUsi paBHa HYJIIO.
3aTeM HafoO ONpele/HTb BEJHUHHY NYYCHUS TPYHTa HAnys, CM, IO thopMyne

hpyq = hnyq(o)  Pycmy T hYC(T)’ (72)

rae Hyc(ry — BeJHUHHA YcaAKM TPyHT2 B 3EMHHE 1epuOj B Npejledax TaJoro cjos
3eMJITHOTO IOJIOTHA, CM.

IIpx mpoMmep3aHHM MHOTOCHORHOH TPYHTOBOH TOJMIIHM BEJHYMHH Hnyso) H Acyeym
ONpeAEAAIOT AN KaXIOro cjosi (MmecuaHoro rPyHTa MOPO303alUTHOrO CJIOA, IJIHHH-
cToro rpyHra paboderc Ci0si M OCHOB2HHMS HACHOH HJM BHEMKH) M CYMMMDYIOT.
BennmudHa ycajxk¥ TPyHTa B SHMHHA NEpPrOA B OpPefeaX TaJOro CJOS 3EMJASHOrO
MOJIOTHA CPABHHTEJbHO HEBENHK2 H €I0 MOIKHO NpeHeGpeub B 3amac MPOYHOCTH 3eM-
JsaHoro IojotHa. Jlanee Hano yCTaHOBUTb IJIOTHOCTb TPYHTA B KOHLE 3HMMHL:

Ky = Ky(oo) / (14 enya), (73)

rae Ky(sy — Koo(hdhHINEAT YNIOTHEHHS HOCAe NydeHAs rpyHta 3uMOH; Ky(oc) — KO-
s(p(UOMEHT YNJIOTHEHHSA TPYHTA OCEHbIO; €nys. — OTHOCHTENbHAs BEJWYHHA NYyYEHHA

rpynTa.
BeAvunHA egys, BXOAAMAA B (opmyay (73), paBHA OTHOIIGHHIO

haya 1 (Zap @ty = Znp—yy)+

6.3. IInoTHOCTH rPyHTOB BecHOR Mmocje OTTAMBAHHSA 3EMJSSHOTO IOJOTHA PacCuH-
THIBAIOT B NpeAJiaraeMoil NnocjeioBaTeqbHOCTH.

BuauaJie HYXHO YCTaHOBHTb IO rpaduky pHc. 12 MHHHMaJbHOe 3HaueHye K03h-
¢dunueHTa YIJIOTHEHHS IPYHTa BecHOH, KOTOPHHA MOXHO OXKHAATb IPM MHOTOKPAaTHOM
[pOMep3aHuH-OTTaNBaHUN B YCJOBHAX, KOTr[a HE NPOUCXORHT yCAJKH TPyHTa B Tell-
JBf NEpPHOA, BPeMeHH. DTy BEJHUHHY ONPEJCNAOT B 3ABHCHMOCTH OT NJIOTHOCTH
TPYHTa B MOMEHT IIOCTPOHKH AOPOTH H JaBJEHHS Ha paccMaTpHBaeMHIl caofl 3eM-
JIFHOTO NOJOTHAa OT Beca BHIIEJEKAMEro rpyHTa M JIOPOXKHOA ORCKALL.

3atem no rpaduxy puc. 13 ycTaHaBJHMBAIOT OCajKy IPYHTA Hocax, CM, IIPH H3-
BeCTHHX SHaueHHAX KO3((QHIHeHTa YIJIOTHEHUS TPYHTa INepej NpPoMep3afHueM, MH-
HUMaJbHOM Kosb(HuuenTe yIJIOTHEHHS NOCJE OCaJKU H Ny4YeHHs TpyHva.
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Hanee BHUACAAIOT KOSDODULKEHT YIVIOTHEHNS IPYHTA Nocae ocaixy BecHof Ky(s),

6eapasMepuas BeJHUHMHA

Ky @ = Ky [ (1 — eoca),

IZ€ €ocax — OTHOCHTENbHASI BEJIMYMHA OCAJKM IPYHTA.

(74)

43



BeanuuHa €ocan, BXOAAmMAA B popMyay (74), paBHa OTHOLIEHHIO
hocan / (zup(i) T “np(i—1) + hny'l)'

6.4. IlnoTHOCTP TpPyHTOB B JETHHA IeDHOJ PpAaCcCUHTHBAIOT B CJACAYIOMEM N0+

panke.
OnpenensaioT BeJNUUHY OTHOCHTEJbHOH YCaAKH IPYHTOB B JIETHHA OepHOA:

) (14 aycanW.ﬂ) (75
eyean=1— ————,
yeal (1 + aycasWn.s) )

rae W, - BHaXHOCTb [PYHTA B JeTHHE Iepuof, AoaH eAuHuuH; W, — monHas snaa-
FOEMKOCTb I'DYHTa OPH IUIOTHOCTH TFPYHTa IOCJAE OCafKM BECHOH, JOJNH eXHHHIH.

Hpn 1-m u 2-M THnoax yBjiaXKeeHHs paGouero ciaof (cm., nmpui 1) Wi =Wonr.]
opd 3-M TURe BAAXKHOCTL B JETHHH NEPHOJ ClefyeT yCTaHaBiWBaTh MO SNIOPE BAAXK-
Hoctd (cM. 1. 4.4). TIpH OopHeHTHDOBOYHHIX PacyeTaX MOIKHO HCIOJb30BaTh 3HAYEHHS
xog(pqmunemm JHUHEHHOH ycaJixy TPYHTa, npusejeHHHe B I. 6.2 Hacrosmero [lo-
coGusi.

3aTeM BHMHCJAAIOT 3HaueHHe KOo((HIMeHTa YIJIOTHEHHs MOCJAe YCafK# TPYHTa
JieroM (Ky(q) — GespasMmepHas BeJHUHHA):

Ky @) =Ky ® /(1— eycau)- (76)

Beauauna Kym<<l. [Ipg Kyw>1 Moxuo npunate Ky =Ky().

6.5. Oas peweHus BonopocoB No ofecneueHni0 NPOYHOCTH M MOPO3OYCTOHYHBO-
CTH JOPOXKHON OJEXKAH HeoGXOAMMO SHATh MHHHMAJbHOE SHAYEHHE IUIOTHOCTH, Mak-
CUMaJIbHOE 3HAueHHe BJAXKHOCTA H MaKCHMAaJbHYIO BeJWMMHY NyYeHUs TPYHTaZ B He-
PHOJ SKCOAyaTalldd LOPOrH MeXAY KaNHTaJbHHIMH DeMOHTAMH AOPOXHOH opemaH
(cM. pa3x. | nacrosmero IToco6us).

Hasi onpepeneHdss ykasaHHBIX BEJHYHH cJeJyeT YCTAHOBHTb BO3MOXKHOCTE pas-
VOJIOTHEHUS] TPYHTOB, NIPH KOTOPOM He NPOHCXOAHT BOCCTAHOBJIEHHS NEPBOHAYAJb-
HO# MJ/IOTHOCTH B [pollecce 3KCIJIyaTauuH Aoporn. Takoe sBjeHHe HMeET MeECTO, KOT-
Ja BejMYuHA Koa(¢uUM¥eHTa YIJOTHEHHS TPYHTa B JETHHE NEPHOJi, BHMMCIEHHAS MO
¢dopmyne (76), MeHee MIOTHOCTH T'DYHTa IIPH CTPOHTEJLCTBE ROPOrd. B srtoM ciyuae
He06X0AMMO NOBTOPHTL Bech pacueT no pasi. 2—6 NpH mIOTHOCTH, BHIYHCJICHHOH IO
tdopmyae (76). Ilpu sTom HabyxaHHe rpyHTa OCEHbIO MOXHO HE YYATHIBaTh, TaK Kak
OHO HEe3HAUMTENLHO NPH BJAKHOCTH JEeTOM, paBHo#t mian Gosee ontHMasabHOH. [lpm
HOJyYeHHA TOro Xe 3HayeHHs Kosd(HuHeHTa YIUVIOTHEHHA TPYHTa B JETHHE NepHOZ,
9TO M paHee, PaciueT 3aKaHUMBAIOT.

Ipn W,>>Wep pacueTHoe cpefiHee 3HauUeHHE BJAXHOCTH I'PYHTa B pafoueM cloe
3eMJAAHOTO MOJOTHA Wpace, =Wu, rie Wy — BI2XHOCTh TPYHTZ B Mep3JIOM CJIO€ II0
tdopmyne (68).

Ipu W, <<Wxp sHaueEHe Wpaca ONPERENAIOT NO JAHHRIM O BJAXKHOCTH TIPYHTa
B KOHIIe 3MMH U [IDHTOKE BOAW B BeCeHHHH mepuof or arMocepHHIX 0CaZKOB, BhHI-
fafaomuX Ha NOBEPXHOCTb Npoe3xell 4acTH W OGOYHH, H OT NOBEPXHOCTHHIX M IPYyH-
TOBHX BOJ, 3HaueHHe MaxcHMaJbHOR BaaxHocTH rpyHrta npu W,<{Wsxp MOXHO mpH-
HEMaTh (¢ 3amacoM, PaBHRM Woaen=Wia) npu ko2thduumenTe ynJoTHeHHS TDYHTA
no dopmyne (73).

Tlpn Wu> W, MuAAManpHOe 3HaueHne Ko3(dnnuerta ynAOTHEHWS TPYHTa Bec-
HO#t pacyeTHOro rofia onpefejfaioT 1o QopMmyae

Prp ( 77)

(Wpacuprp /pat1) Pex (max) |

Ky (pac) =

mpr Wust Wiy Kypacsy=Kys), roe Kye)— Kosddunuent yniaotseHus TPyHT2 B
KOHLE 3HMH 1o dopmyne (73).
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7. NPOEKTHPOBAHHE MOPO303AHIUTHBIX, APEHUPYIOI KX
1 TEINIOR3OJNUPYIOIHNX CIAOEB

7.1. ToAHHY MOPO303aLIUTHOrQ CJIOS H3 HEKOHIKWIHOHHHWX MECKOB MPOEKTHPY-~
10T TaK, yToGr obecneuHTh MOPO30YCTOHYMBOCTb JNOPOXKHOH OAEKAH Giarofaps 3a-
MEHe MNIMHHCTHX FPYHTOB MeHee Iy4HHUCTHMM HEKOHAMUMOHHEIMH neckamu. Toamuna
MOpPO303ALIHUTHOrO CJ0st AOJXKHA OBTb TakKe AOCTATOYHOH, uTOOB! oGecnednTb Da3-
MeILeHHe NOCTynaolle B KOHCTPYKIMIO BOAH 0e3 CHHMKEHASA NPOYHOCTH ROPOKHOM
OJeXK/H NPH YCJOBHH PaGOTH 3TOrO CJNOA NO NPHHUMNY HOTJIOLIEHHS.

Jnr yctpoficTea MOPO303aMUTHOIO CJIOA MOXHO NPHUMEHATb HEKOHARIVOHHEE
MeckH, KOTOpHeE YAOBACTBOPRIOT TPEM OCHOBHBIM TpeGoBaHMAM. Bo-nepBHX, Koath-
(HUHMERT DYYCHHA Hecka JOJ/DKEH OHTh TaKHM, YTOGH IyYeHHe NOKPEITUS HE NPEeBH-
wajno Jonyckaemol sesuuuHb. TIpy 9TOM ueM ToaIe MOpoO303aMMTHEIA cyofl, TeM
MoxeT OuThb Goublie kKO3h@HIUMEHT NMyudeHHs necka. Bo-BTOpHIX, pacueTHHe 3HAYCHUA
yriia BHYTPEHHErO TPeHHA H YAGJBHOIO CLEIJICHHA B Hecke JOJXKHH OHTb TaKUMH,
¥TOGH He NMPOHCXOAMJIO CABHTA B 3TOM NECKe MOJ AeficTBHEM TPaHCHOPTHOR HArpys-
KH. YKa3aHHEle NMPOYHOCTHHE XAPAaKTEPHCTHKM HYXKHO YCTaHABIMBATH C YYETOM JJU-
TeJbHOTO Da3MelleHHs1 B 10OpaXx Necka MOPO303alIUTHOIO ¢J0s cBOGOAHOHK BOAH.
B-rpetbux, koatdouumenT GHIBTPAUMM TeCKa JOJXKeH OHTh TakuM, 4TOGH HE Ipo-
Hcxouia0 00pa3oBaHMA cJIOS BOAM NOJ JAOPOXKHOR OmexAoft, a aTMOc(epHue 0Ocai-
KH, NOCTYHaloIlHe 4epe3 MOKPHTHE Npoe3xeld JacTH B MOPO3o3awuTHHE chaoff, moa-
HOCTBIO BNHTLIBAJNCH B MOPH [IECKa STOr0 CJOA.

7.2, IIpm ycrtpoficTBe 3eM/AHOrO NOJOTHA MOPO303AIMUTHHI CJA0K B HaCHIOH
pacmoJiaraioT Ha BCIO IUMPHHY 3eMJIAHOrO NOJOTHA JJA TOro, 4roGH oGecmeuHTb
yCJ0BUSA INS UCNAPEHHS BOAL Yepe3 OTKOCH.

B cayuae pacmojioxeHnds MODPO303aIUTHOTO ¢JOA B 30HE KANMUIAPHOR KafkMbl
HAaZ TrOpPH3OHTOM TPYHTOBHX BOJ B TEUEHHE BCero roja (B TOM umncie ¥ B JeTHRE
NepUOJl) NPaKTHIECKN MCKJAKYAeTcs OTTOK BOAB H3 5TOr0 CJOS B HHXEJEKAlin#
rpynt. IIpi Taknx ycJaOBHAX MOPO3O3AlIATHEIA c/I0W Moxer OMTbL Ha MAJHTJIbHOE
BpeMs IOJHOCTbIO 3aNOJHEH BOAOH B pe3yapTaTe NPHTOKA aTMOCHEPHHX OC2ZKOB
U NMOCTYMJEHHs BJard W3 HHXKeJeXallero rpyera. Jas Toro 4ToGw 3TOro He Mpou30-
o, CAeAyeT npefycMaTpHBaTh YCTPORCTBO ApeHHpYOmed NPOCJORKH H3 HETKAHHX
CHHTETHYECKHX MaTepHajoB JAJf oTBOJa cBOGOAHOA BOAH K3 MOPO303AILLUTHOrO
cnos. Takywo npociofiKy yKAafBIBAIOT NOA MOPO3O3amMUTHHA cJofi Ha BCIO IIUDPHHY
3eMJITHOTO NOJIOTHA C BBEIIYCKOM NOJIOTHHIL HA OTKOCH HACHIIIH.

B BuiemMkax MOpo303amUTHLIA 0% YCTPAaHBAKT HA WHPHHY @poe3xKefi dacTH
¢ TpyOuaTEIMH ADEeHaMH NOZA KDAEBHIMH NHOJOcaM¥ Oopy 1-M ¥ 2-M THOHax yBJjaxHe-
HHf 3eMJAHOrO IOJIOTHA; OPH 3-M THUHe MOPO303aMUTHHA C0X HYXKHO pacmoJarath
Ha BCIO IIHPHHY 3eMJAHOrO MOJOTHAa MeXAY NONKIOBETHHIMH JpeHaxamu. B sanan-
HHX pafionax (3anaamee Juuuu Hapsa — [Ickos — Cmonenck — Open — Boporex)
II—IIl §OpOXKHO-KNIMMATHUECKMX 30H HYMKHO NpeAyCMAaTPHBaTh YCTPORCTBO MAPEHH-
pyiwoumel NpocAORKHM M3 HeTKaHHX CHHTETHYECKHX MAaTePHaJoB AJsA IpelOXpaHeHHs
MOPO303alUTHOrO CJAO0S OT IPHTOKA BOAH CBEPXY B IEPHOJ, 3UMHHX OTTenenef.
B HachilH Takylo NpocnofiKy pacmoJaraloT Haj MOPO3032UUTHHM CJOEM Ha BCIO
ILHPHHY 3eMJISIHOTO MOJIOTHA, B BHIEMKE — M@XJYy ApPEeHaMH.

7.3. B 3aBHCHMOCTH OT HCTOYHHKOB NOCTYIJICHHA BORK B MODO303amMTHEIE cJOf
B OCEHHe-3UMHMI NEPHOJL MOXKHO BHIGAUTD TPH CXEMBI pacdera HydeHHs HECKOB
3TOro cioa. [lepsas cxeMa NpHMeHseTCA OPH YBJaKHEHHH NECKOB MOPO303AMTUTHOTO
CI0A TOJBKO aTMOC(EPHHMH OCajgKaMHi, BTODag — IPH NOCTYIJIEHMH B STOT cJOH
TNOBEPXHOCTHLIX K FPYHTOBHX BOJ M BEPXOBOJKH, TPEThSl — OPH rOPU3CHTE I'PYHTOBHX
BOJ M BEPXOBOAKM BHILle OTMETKH HHM3a MOPO303alluTHOTO CJOS.

ITepsasi cxema pacuera NyueHHs TPYHTa COOTBETCTBYeT l-My THNY YBIaKHeHHS
paGouero cjof 3eMJSHOro NoJoTHa (cM. mpmi. 1). DTta Ke cxema pacuera npmme-
HACTCA NpH 2-M H 3-M THNAX YBJaxHeHHA paGouero ciof 3EMJSHOIO NOJOTHAZ IIPH
YCJOBHH, YTO PaccTOfHHe (IO BEPTHKANAM) OT FOPH3OHTa NOBEPXHOCTHHIX WJM I'PYH-
TOBHX BOJ HJHM BEePXOBOAKM A0 HH32a MOPO303AIMUTHOrO cJost ©0Jbllle BEJIUYHHB!
KanuaspHOTO MOAHSTHS BOAB! B Ilecke.

Ipu pacuete nydeHus necka 1o NepBOfl cxeMe BHavaje YCTaHABJMBAIOT MaKCH-
MaJbHOE KOJMYECTBEO BOAH, KOTOPOE MOMET NPOCOYHThCA H3 MOPO303AMMUTHOrO CJOS
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B HHXejeXamuil rIMHACTHE rpyrT. IIpH ycTpoficTBe MOPO303alLUTHOTC CJIOA Ha BCIO
HWIEPAHY 3E€MJSHOTO IOJIOTHA PacueT MPOBOAAT mo hopMyJie

q,orr(max) = (bq’am (mp.9) +2aq'am(06) — 28usH 'ch (oru)) / 1M3. (78)

rie q’orr(max) — MAKCHMAJbHO BO3MOXKHasl BEJHYHHA OTTOKA BOJH M3 MOpO303aulUT-
HOTO cJIof B HIKeJeKamuii IVIMHUCTHI I'PYHT (cpefHeB3BelleHHOE 3HaueHHe MO MA-
PRHe 3eMJAHOTO NOJOTHA) B OCEHHUN NEPHOA BJarOHaKOIJIEHHS H 1HacTh 3UMH [0
OpoMep3aHPA NECKa YNMOMAHYTOTO cjosf, M® Ha 1 M2; b — mupmHa npoes:xeit vac-
TH, M; @ — IOWpHHA O0OYMHH, M; lys — IIMPHHA 3E€MJSHOTO NOJOTHZ IO MOpPO303a-
WUTHEIM cJ0eM, M; H’gpenorsy — HCNapeHHe BOAH H3 MOPO303AINUTHOIO CJOf Hepe3
OTKOCH 3eMJIFHOrO NOJOTHA B OCEHHHA IIEPHOX BJArOHAKOIVIEHHS W YacTb 3HMH JO
ycTOMUHBOrO IpoMep3anus rpyHTa, M® Ha 1 M2, Sys— IPOTAXKEHHOCTb 30HB! HCIIa-
peHusl BOAH H3 MODPO303alIMTHOTO CJOS MO BEICOTE OTKOC2 HACHIIH, M.

Bemuunny Hyucn(orxy Ompezensior no ¢opmyiam (23) u  (24) sa nocreasui
ocennnit Mecau. IIpm sToM B pacuer mo dopmyse (23) ROMONHMTENBHO BBOAAT KO-
stunnent 1,3:10~2 aaa ywera ucmapeHMs BOJH A0 M IIOC/HE PacyeTHOro Mecsdua.

Beamuuna Sus paBHa hxﬂ“'"‘z , TIe hx — BHICOTA KANANASAPHOTO NOLHSATHS BO-
JE B IECKe, M, HO He Dosee TOMUAHE MOPO3O03aLIHTHOrO CJOS; M — 3aJ0XKEHHE OTKO-
COB HaCHNH. DBeJHuHHY Ax MOXKHO NPUHHMATh DPaBHOR Gep(ny/(P=g€), TAE Gepmy —
cpeRHeapubMeTHIeCKOe 3HaueHHe Y/AeNbHHX JBHXKYIINX CHJ MEHHCKOB BOAH B NEcKe
MOpPO303aIAUTHOTO cJost 1o TabJ. 7.

3areMm ompejensioT no HoMorpaMMme (cM. puc. 6) mam mo dopmysaam (28)—(33)
miyonEn S'; SU; SHI; SV ga xoTOpHe mpocauMBaeTcd BOJA  COOTBETCTBEHHO
B I, II, IIl u IV rpymmax Xanuaaspos CJAMHACTOTO FPYHTA OT HH3a MOPO303aLIUT-
HOrO CJOS Ha DasiHuHble MOMEHTH BPEMeHH, HO He Gojee 4eM 3a CPOK, paBHHIHA
30 cyr, Iunoc mepmoj 3anmasfHBaHAA NOPOMEP3aHHs HEKOHAMUHOHHHX neckKoB [dop-
Myna (45)}

B pacuer BBOAST BeAMIHHH! §'x, Kly, §'%, K'p, §1, KMy, 7V, Ky, rae §ls=
=@« —gJepm); _ §'x=¢"x — Gepms §"'x=g"x ~ gepm); §Vx=9"Vgx — Gepm)» B cBoIO
ouepenkb ¢'x, ", "', ¢"Vx, K'w, K''w, K"y, KWy — XapaKTepHCTHKH IJIAHHCTOTO
rPYATA NOJK MOPO303aLIATHHM CJIOEM.

Ilo maRAEIM TakuMX pacueroB YcTaHABIHBAOT no ¢opMyne (34) o6beMH Bo-
IH Vg, KOTOpPHE IIOCTYNAOT B IPYHT HA PasJUUHEIE MOMEHTHl BPeMEHH.

3a uckoMple ray6unm S!, S, SMI SV ppaHEMaloT rayOuHH, MOJYYeHHHE Ha
MOMEHT BpEMEHH, COOTBETCTBYIOIMA Haualy IIPOMEp3aHnsl MOPO303amMTHOTO (Ape-
HHEPYIOIIEro) ¢JIOf HPH YCJOBHH, YTO O6BbEM BOAH, HOCTYNuBLIER B IPYHT Vw, MeHee
BEJHYHHH §’orr(max). B NPOTHBHOM CJyd42€ 3a HMCKOMEE NPHHHMAKT TIMyOHHEH, npHA
KOTODHX HMEET MECTO PABEHCTBO BeMMUHH V=g orr(max).

ITocne 3TOr0 yCTaHABJIMBAIOT BEJMUMHY OTTOKA BOAH M3 MOPO3O3AIHTHOIO CJIOf
B HEXKEJeXamud INIAHUCTHIA I'PYHT B OCEHHHHA NEPHOX BJATOHAKOINIEHHS M YacTh
3MMEHl N0 NpOMEP3aHHs IecKa YINOMSHYTOTO ¢l0f §'orr, M® Ha 1 M2 Ilpn Vomax<
<forr(max)y HMEEM q’orr=Vw(max); 1pH Vo(max)=24 orr(mazy HMEEM §’orr==§’orr(max)

Vw(max) — 06b€M BOAE, KOTODHH MOMKET HOCTYNHTb B IPYHT 32 CPOK, DABHHIHA
0 cyT, moc NEpPHOZA 3anasiLBAaHUS IIPOMEep3aHHusl MOpPO303alUTHOrO cJsos). [Ipn 2-M
H 3-M THIax YBJaXHEHAs pabouero cJosi 3eMJSHOrO IIOJOTHA CJIeAYyeT NPHHHMATh
BEJHUAHY §’orr=0, HOCJE uero 3agaloTcs TOJIIMHOA MOPO303aIHTHOrO CJIOS He Me-
Hee 0,2 M M ONpPEAJAIOT CPEJIHIOI IO BHCOTE BJIaXHOCTb necka W/yus, MOMH eIUHR-
WL, Mepefl ero npoMepsaHHeM B pacueTHHA nepropa. Pacuer mposoaaT mo Qopmyne

bq’a'ru (mp.u) + 2aq'a'm (06) ?SmH HC (OTK)
b4 2a

— q’orr be — + Wonr, (79)

Ky(o) * Pex (max) hyaoorp

T Pcx(max) — MaKCHMaJbHasl INIOTHOCTh CKeJeTa Nlecka NHPH ONTHMAJBHOR BJIaXXHO-
CTH, YCTAHOBJEHHAS [O METOAY CTaHRAPTHOrO YIJOTHEHAd, Kr/m3; Kyo) — HOpMa-
TABHHE KOS(Q(HUHEHT YINOTHeHMs necka, GespasMepHas BENHYAHA; Fiys — TOJIINHA
MOpO0303aMUTHOrO CJOSI H3 IecKa, M.
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Puc, 14, Tunel Sniop BIAXKHOCTH necka Oepea HPOMEp3anueM HMOPO3V3AIKTHOrO CI0K
8 — 0T Wogg A0 Wyypi 6 — Wy 8 —0T Wiy R0 Wyyi 2—o0r Wyp, A0 Wiy

Jnst MOpO303aIMUTHOrO CJOS, YCTPAHBAEMOrO TOJILKO B Npelenax mpoesxel
YacTH ¢ TpyGuaTHIMH ApeHaMu INOJ KpaeBHIMH mojocaMu, pacuer mo dopmyae (79)
mpoeonaT mpu a=0 n Su,=0. 3ateM HYXHO ONPEACJUTbL BEJIUIHHY NOyIEHHS NECKa
MOpPO303allMTHOrO cJ0sl. PacueT npoBOgAT NPUMEHHTENLHO K 4eTHipeM THHNaM Smiop
BIaXKHOCTH NecKka [eped IPOMEP3aHHEM MOpO303alluTHOro cyos (puc. 14).

Smopa BJaXKHOCTH Necka THoa <«a» npuMensierc npH Wy e<Wea Smopa cos
CTOHNT M3 JABYX y4acTKkOB mo ruay6une. Ha nepsoM (BepxmeM) ydacTKe BAaXHOCTb
necka pabBHa ONTHMaJbHOH, HAa BTOPOM — KaNMJJISIPHOH BJIAarOeMKOCTH.

Tonmuny ciost necka Ahws(rs), M, C BJAXKHOCTBIO, PaBHOR KaNHJJIAPHOA BJaro-
eMKOCTH, Ha BTOPOM Y4acTKe ONpeleldloT no (opmyse

(W,MS _ WOHT)

Ah = Rys. 80
u3 (k.p) (Wx.s — Wonr) " (80)

Smopa BIaXHOCTH Hecka THHa «G» npuMensercs npH Wus=Wgs DB oToM
cyyae BJAAXKHOCTb NMecka paBHA KaNMUIAPHOM BJaroeMKOCTH MO BCed BHICOTE MODO-
303aLIUTHOrO CJIOS.

Smopa BAAaXHOCTH necKa THNa «B» npuMeHseTcs 0pH WD Wis U Aue<
<ep(my/ (0=€). DMOPA COCTONT U3 JABYX yuacTKOB mo ray6uxe. Ha nepsom (BepxueM)
yyacTKe BJaXKHOCTb NecKa PaBHAa KaNHAJAPHOR BJAArOEMKOCTH, Ha BTOPOM — MOJMHOH
BJIArOEMKOCTH IPYHTA.

ToyiHy €Ot HecKa C BJAAXKHOCTbIO, PaBHOM MOJHOH BAATOEMKOCTH, Afyus(a.s)s
M, ONpeAensIoT no ¢opmyae
(W’MEI — WK.B)

Ahma {114B) = (WH.B _ W[{.B) hMa' (81)
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dmopa BAaxHOCTM necka THma «r» npaMenserca mpH  Wu>Wis 4
Gep(u) (0u8) < (Bua — Ahusin.py, THE Alys(n.p)— BEJARIRHA, onpejenseMas no dopmy-
Je (82). dmopa cocToMT M3 TPEX Y4acTKOB mo raybmne. Ha nepsoM  (BepxHe)
yuacTKe BJIAXKHOCTL Necka paBHa OnTHMaabpofi, Ha BTOPOM — KANWJINAPHOA BJaro-
€MKOCTH, HA TPeTheM — IIOJHOH BJAroeMKOCTH IPyHTa.

Tonmusa <o Ha BTOPOM yYacTKe paBHA Gep(ny/ (0=g). Tommmmy cios Ha TpeTh-
€M yuacTKe OIpeAesfoT no QopmyJe

AR (W'ss — Wonr) us — (Wi.s — Wonr) 4cp () / (Peg)
usmn) (Wa.e — Wons)

[pr W/e>Wen B Gepmy/ (0e€) 22 (hus — Ahus(us)) B Pacuer CleAyeT NpHHAMATH
SIIOPY THHA <BY®.

BenuuuBy nywenHs Necka MOpPO303alIHTHOrO CJOf YCT&HABJIMBAIOT IO 3aBHCH-
MOCTSIM, NpHBEACHHEIM B pasft. 6 nHacroamero Iloco6ms. Pacuer mposopuTcs Aas
KaXJIOr0 y4acTKa SIIOPH BJAXHOCTH fnecka. IIpu moJydeHHm SIIOp THHA <a» H «G»
pacyer mydeHust chAOA Ahus(x.ey HYXHO NPOBOAHTH, NPHHHMAs SHayeHHA Qps, zy IO
dopmynam (53)—(55) npu S=Alusx.»/2. IIpn nojydeHHE SmMIOp THNA <B» H «I>
pacueT IyuyeHHs! cAOA Alus(x.s) HYKHO NPOBOAMTh, NMPHHUMAaf 3HayeHHe Qp4, z) TO
dopmuyne  (56) nmpu S=Alusx.e)/2. Pacuer mydeRuA cJ0f Ahysn.s) NPOBOAAT nNpu
Qm)lc_f'=Qp(o)-

Oclie TPOBEJICHHS YKASAHHHWX PAcueTOB YCTAHABAMBAIOT CYMMapHYIO BEJHUMHY
mydeHnsi mecka MOPO303alMUTHOTO cJIosi K HUKeJeXAall¥X TARHHCTHX rpydtoB. Ilpw
TNOJYYeHMH Bejnmumun He Gosdee XomycTuMmoR mo ¢opmyaam (1) m (2) npuruUMaloT
K JajpHefmeMy DacCMOTDPEHWIO KOHCTPYKUMIO MODQO303aLIMTHOIO CJIOf 3aAaHHOM TOJ-
musH, B npoTHBHOM caydae YBReNHUMBRIOT TOAMHKHY MOPO303aIHTHOIO CJAOS H IO-
BTOPSIIOT pacyer.

AnanormuHbM 06pa3oM ONpPeAeSIIOT TOJIIHHY MOPO303AMMTHOrO CJOS 1O BTO-
poii pacuerHo# cxeme. OryMuHe ecThb TOJBKO B pacuere BjaaxHocTH Wy no dop-
myJae (79). B ary ¢dopMyay BBOAHTCA BMECTO (orr BEJMUAHA NMPHTOKZ BORM ¢§'pp OT
TPYHTOBHIX BOJ HJIM BepPXOBOJKH.

MakcuManbHO BO3MOXKHYIO BEJAYHHY HPUTOKA BOAH B MOPO303alIHTHHEE cJoi
OT TPYHTOBHIX BOJ WM BEPXOBOAKH B OCCHHAH NEpHOJ BJIATOHAKONJEHUS M vacTb
SEMH [0 NpPOMEpP3aHHs BCEro cJOs IecKa §’mp, M® Ha 1 M3, ycTaHaBJMBalOT IO

dopMyae

, (82)

Gep(n)

¢'np= (Wi — Womr) ( — Blrps 'P'; orp, (83)
B

rae Ahgps— paccTosinne (IO BEPTHKANH) OT HH3a MODO303ALMUTHOrO CJOA RO pac-
HETHOrO FOPH3OHTa TPYHTOBLIX BOJ HJM BeDXOBOJKHM B OCEHHHHA NEPHOM, M; Pex —
IJIOTHOCTb CKeJIeTa NecKa Nepej npoMmepsanueM, Kr/md,

AnanoruuHEM 00pas’oM ONpeAessIOT TOJMINHMHY MOPO303alHTHOLO CJOA O TpPETh-
e pacyeTroil cxeme. OTAMYHe TOJbKO B ONPENENEHHH 3IIOPH BJAXKHOCTH Tecka
nepel npomepsaHueM. B KauecTBe pacueTHOH NMPHHEMAEGTCHA SMIOPa «B» WA «T» (CM.
puc. 14). Ilpu aroM TosmuHa €M0A NeckKa Aflys(ns) ONPeNeNsieTCs NMOJOXEHMEM ro-
PH3OHTA TPYHTOBHX BOA WJIHM BEPXOBOAKH, & BeAWuMHa Aflus(x.s)=Gcp(m)/ (P=8).

7.4. Hapapy ¢ pacyeToM TOJIMPHHE MOpPO3032LIATHOrO CJIOsi IO BEeJHYHHE Nyye-
HHA TeCKOB CJEAYET NIPOBEPUTb, JOCTATOUEH JU OObEM He3anoOJHEHHHX INOP 3TOrC
clost AJA pasMelleHHs HOCTymamed B KOHCTPYKLUMIO BOAH 6e3 CHHXKEHHS mpoy-
HOCTH JOpDOXHOH OReXAE. DTO ycJaoBHe obecneuuBaercss NpH CcoOGJIOJICHHY Hepa-
BEHCTBa

hMB > hHaC + h38", (84)

TAe Agac — TONIUIMAA CJOST IECKa, MOJHOCTBIO HACHIIEHHOTO BONOH, M; fgan — 3amac-
Hasn (ZomoJiHHTENbHAS) TOJMIIMHA CJIOfA, IPH KOTOPOH CABHr B mecke moj AefCTBHEM
TPaHCNOPTHOH Harpyskm HeBo3MOXKeH, HO He MeHee 0,10—0,12 M pas KpymHEX nec-
kos, 0,14—0,15 M ana neckoB cpeanefi kpynaocts u 0,18—0,2 M 118 MeNKHX necKos.
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Hna obGecneyenuss ycnospus (84) HyxHO, uTOoOH cpejHee 3HaUEHHE BJIAXKHOCTE
necKka MOPO3032LIHTHOrO CJIOSl He NPEeBHINAJI0 BeAWIHHLI:

WMS (mom) = [We.sf3an + Wa.s (2uz — Paan)] / Pasae (85¥

HanGoabinee spaveHne BJaXHOCTH NECKa cJeiyeT OXMAaTh BeCHOH, Korjga mpo-
HCXOJMT OCajXa OTTAfBIUUX IVIMHHCTHIX TPYHTOB C OTXKATHEM BOAHW B MOPO303aIIHT-
HBHA ciofi, K oToMy aoGaBnsieTcsi OTIKaTHE BOABI M3 MepeyBJaXKHEHHS I'PYHTOB IOR
IeficTBNEM NMHAMHYECKOR HAarpy3kd, HMeeT MecTO H NPHUTOK aTMOC(HEpHLHIX OCaAKOB,
BHINAMAIONAX HA JIOBEPXHOCTh JAOPOTH.

YKasaHHOe 3HaueHHe BJAXKHOCTH [E€CKa MOPO303alIATHOTO CJIOS, YCTPaHBAEMOroc
Ha BCIO WIMPHHY 3eMJISHOTO HOJOTHA, CJAELYeT ONpeAeNsATb mo (opmyae

Wats” = [b (4" saneqap.ay + 1" orsecap.ny + Torme)) + 22 (4" amuosy +
+ 0% orm(00) — 2SuaH" yeg o] X
Pe
Ky (8)Pex (max)hua (6 + 2a) ‘;rp

rae W, — cpeAHAs BJAXHOCTh NleCKa MOPO303alIBTHOTO CJIOA IIOC/JE€ OTTAUBAHHSR
3eMJIIHOTO HOJIOTHA BEcHOR, AOAH €QWHHUM; §'aru(np.wy — IPHTOX BOAW B MOPO30-
3aIUTHHIA €108 OT aTMOCepHHX OCaAKOB, BHIALAIOIIUX Ha NOBEPXHOCTh Npoe3xed
4acTH B BeceHHHMHA nepuoj, M3 Ha 1 M2, g'l3;u(06) — IPUTOK BOAW B MOPO303alLHT-
HHA cnod or aTMocdepHHX OCaIKOB, BHINaZAIOMIUX Ha NOBEPXHOCTb OGOYHH, H OT
CTOKa BOABl C mpoesxedl uacTH Ha oGouMHY B BeceHHHA mepmox, M3 Ha 1 M?;
9" ors.(up.n) — 06BEM BOJH, NOCTymamollefi B MOPO303aIMMTHHE CJ0H H3 JeXKalHX
noj HHM B Opefesiax Npoe3Xefll yacTW IPYHTOB IIPH HX oOcajike IOcJe OTTaMBaHAA,
M3 Ha 1 M2  ¢"Worx.(06) — 0GBEM BOAH, MOCTyNaolnefl B MOPO303aMUTHLIA cjiof H3
Jexallux IoJ4 HUM B mpejesnax oGOYMH FPYHTOB IPH HX OcajKe NOCJe OTTAMBAHHA,
M? Ha 1 M? g"Worm(p) — OOBEM BOXBI, MOCTyNaomelf B MOPO303AIIHTHHA cJ0# NOA,
neficTBREeM KHHAMMUECKOf HarpyskH ot aBToMoGmael, M3 Ha 1 M2;
H™Myen(orx) — HCHIAPEHUE BOZH M3 MOPO303aLIMTHOrO CJOS YePe3 OTKOCH 3eMJAHOrc
HoJI0THA B BeceHHHMHA nepuon, M2 Ha 1 M2, WU, — cpefHsia BIaXHOCTb NecKka MOpO-
303alUTHOIO CJIOA B KOHIE 3HMEHI, AOJM eAMHHUB; Ky(s), Qcx(max) — BEJHYHHH, Xa-
PaxTepHSYIOLIAe NeCOK MOPO303aMATHOTO CJOS.

+ Wy, (86)

Beauauts "’ aru(mpay U ¢"/aru(osy ONPENENSIOT  COOTBETCTBEHHO MO (DOPMY-
gaM (5) u (6) mpu app=1, Beamuury H"/gen(orxy — N0 dopmynam (23)—(25).
B pacuer BRMIOTAIOT METeOPOJIOTHUECKHe JaHHHE 32 NEePBHIH BeCEHHHMA MecAm pac-
gyeTHOro rofa (cM. Tabm. 3).

[Tpr BJAaXHOCTH TPYHTOB MOA MOPO303alIMTHHM c1oeM Wy>Wyp ciesyer yuu-
TbiBaTb OT2KaTHE€ BOALI M3 2THX TPYHTOB IIpH HX OCaJAKE IOCJEC OTTanBaHHS. Bean-
YHHY OTXKATHA BOJAMW B MODO3O3AIMMTHHIY cJj0fi HYXHO ONpEAEJATh M3 TpyHTa, KO-
TOpHIH OTTauBaeT cBepxy. MoOXKHO NpUHUMAaTh, YTO OTKaTHe BOJALI NPOHCXOIMT H3
BCEro NpOMep3lIero c¢fiosl rpynta. B aToM ciywzae pacdeT BEJHMYMBH OTXKaTH] BOJH
H3 TpyHTa paboyero cJof 3eMJISTHOrO MOJOTHA B HACHNHK BEcOTOR A0 1,6 M mum B
BHIEMKE, 4 TaKKe€ H3 TPYHTA B OCHOBAHHMH HACHIIH MJH BHEMKH §"/orm(up.) CACAYET
onpejesATh no gopmyie

9" ovi (np.w) = [Pexc (maz), nae (Ky @ nac¥ w(uac) — Ky (@) nacW s (uac)) X
X (huac — hox — hua) + Pex (max), ocu (Ky 1) OCHWM (ocH) —

_Ky (8) oca¥s (ocH) )(Anp + hog — fuac) ] “Trp { Ps, (87y

e Pcx(max), racy Pcxr(max), oca — MAKCHMAaJIBEHAA NIJAOTHOCTE CKeJIETa IDYHTa IO METOLy
CTaHAAPTHOTO YIVIOTHEHHMS COOTBETCTBEHHO paGouero cJOs 3eMJSHOro MNOJOTHA W
OCHOBAaHHsl HaCBUIA HJM BHeMKH, KI/M3; Ky(syuac, Ky(s)ocu. — KO3DOHIHEHT YIIOT-
HEHUA TPYHTa B KOHIE 3HMBI COOTBETCTBEHHO pafouero CJIOf 3eMJAHOTO MOJOTHA W
OCHOBaHHSI HaCHIM MJIM BHEMKH, Oe3pasMepHass BeamunHa; Kymymac, Ky(mocx. — KO-
sppunMeRT YIVIOTHEHHS FPyHTa IOCHe €rc OCafKd B BECEHHHA NEPHOA COOTBETCT-
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BEeHHO pabouero cJosi 3eMJIAHOrO NOJOTHA H OCHOBaHHS HACHINK HhA BBIEMKH, Ges-
pasMepHas BeaHuHHa; Wu(nac), Wu(ocn) — BAAXKHOCTD IPYHT2 B KOHIE 3HMBI COOT-
BETCTBEHHO pPabOYero cJosi 3eMJSHOrO INOJOTHA H OCHOBAHHA HACHINM HJIH BHEMKH,
Joau eaubnnbl; Wacnac), Wa(ocuy — BIAXKHOCTb IPYHTA NOCJE €r0 OCafKH B BeCEHHHE
NEPHOA COOTBETCTBEHHO pafouero cJOs 3eMJSHOTO IOJOTHA H UCHOBAHHA HaCHINH
WA BHEMKH, Royu efuHHUb [Wy= Wy, npu naotHocTH mo ¢opmyte (74)].

Qopmyaa (87) neficTBHTeNbHAZ NPH App>>fuge. — Hop.  TIPH Anp<Shuac. — Hon
HYXKHO OIDEJENSiTh BeJWYHHY OTHKATHA BOALI TOJMLKO M3 I'DYHT2 HachH RO FJyGuHH
ApoMepaaHus. IIpu pacueTe BeJMYUHBl OTXKaTHA BOJW H3 TPYHTOB 3€MJISHOTO JIO-
JIOTHa, NPOXOASAINEr0 B HaCHMH BhICOTOR Gosee 1,6 M, HYXKHO YUHTHBATBb HaJHyHe
CJIOEB PYHTa PasHOl IVIOTHOCTH M BAAXHOCTH.

Benuuuny g"/orx.(o6) CAELyeT ONpeAeNsiTh aHAJOrMuHHIM nytem. Jlomyckaercs
NPUBHEMATE " orm.(06)=q"/ orx.(up.n)s

3HaueHNA IVIOTHOCTH U BJAXKHOCTM TPYHTOB paGouero cJos 3eMJSHOro MOJOTHA
H OCHOBAHHS HACHIM HJY BbleMKM, BXOZswue B dopmyay (87), ciefyer onpepeistsb
corjacHo pasz. 6 nacrosmero IToco6us.

HOns ycTaHnOBJeHMS! BeMHYUHH §"”/orm.(p)y HYKHO NPEABAPUTENbHO BHIYHCIUTH
SHAYEHHC YAEJbHOH HATPY3KM OT PACYETHOr0 aBTOMOGHJIA HAa MOBEPXHOCTb IVIHHHCTO-
ro rpyHTa NOZ MOPO303aLLHMTHEIM CJ0eM Ogo, MIla:

P
" 1+ 1,5 (Zow/ D)2 )
rae Zokp= 1,1k %/Eno ! Eyp, (89)

rfe Zsxe — TOJIIHHA 3SKBHBAJNCHTHOLQ CJIOA CPYHTA, CM; Hop — TONWMHA KOPOKHOR
omex]H (C MOPO303alIMTHHIM CJOEM), ¢M; Egpo — CpenHuii MOAYJbL YIPYTOCTH JHO-
POXHOH oJleXXAH (¢ MOpo303amUTHEM cioeM), MITa; E;p — MOAYMb yOPYTOCTH FPyHTa
N0J MOpO303aIMHTHHIM cjgoeM, MIla; P — cpennee pacueTHOe YyAeabHOe JAaBJeHHE
KoJeca Ha nokputue, MIla; D — pacuetnuii auaMmerp cijefia kojeca apTOMOOGUNsA, cM.

HManee caejyer BHIMHCHMTh TOMILHMHY cJIOSt TPYHTA Zorw, CM, PACHOJOIKEHHOrO
JIOJL MODO303allUTHEIM CJOEM, H3 KOTOpPoro GYAET NPOHCXOAUTH OTXKaTHe BOJAH INOX
JdeficTBHEM AMHAMHUecKOH HAarpysku OT aBTOMOGHJeH

DV(P_"om) /(1,5“orm)
11 f‘/EIlo / Exp

FAE Oorx — MHHHMaJbHOE 3HaueHHe HaNpsKEHHH, IPH KOTOPHX He OYAeT OTXaTHS
Boabl, MIla.

Jns cynecuaHulx PYHTOB cJeAyeT NPHHHMATE Oorx=0,01 MIla, Aaa cyrauuxos
H TVIHH — Gorx.=0,012 MIla.

Jatem onpezensaiorT no rpadrkaM Ha puc. 15 HckOMyl0 BeaumuHHY §”/ors.(p) B
3aBHCHMOCTH OT Da3HOBHAHOCTH TPYHT4 M ero BJAXHOCTH (OTHOCHTEJBHOrO 3Haye-
Hug Wy/W.) B BecenHuit Nepuox B CJioe rPyHTa, M3 KOTOPOro OyAeT IPOHCXOLUTb
OTXaTHe BOJAM, a TaKXe M OT BeJIHUMHB HATPY3KH Ogzo OT aBTOMoOUIeH Ha sTOT
cnofi,

Ilpn yerpoiicTBe MOpPO303alIMTHOIO CJOsi B NpefejaX npoe3kedi 4acTH pacuer
BJaXHOCTH mecka W//y, mposoxaar no dopMyae (86) npr a=0 u H"ueniorxy=0.
Tlpp Taxkofi KOHCTPYKLIHM MOpPO303alIUTHOrG CJIOA HYXKHO YCTPaWBaTh TpyOdaThe
JpPERbl [OJ, KpaeBbIMM NoJocaMi. B 3ToM cayyae B pacueTr JONOJHUTENIbHO BBOAAT
BEJUYHHY OTTOKA BOAH M3 MOPO303aINUTHOrO CJOSA IO TPYGUATHM ApeHaM, KOTOpYIO
caenyer onpenenadarth mo gopmyne (105).

3aTeM HYXHO YCTaHOBHTb SMIOPY BJA&XHOCTH IlecKa MOPO303aUHTHOrO CJOS
B BeceHHHMHA mepmoj pacueTHoro rofa (cM. puc. 14), BBOAs B pacyer IO hopMyaam
(80)—(82) menuuuny W#/y,.

7.5. MopozosamuTHeA ca0fi M3 HEKOHAMIMOHHEIX NECKOB JOJNKEH HOMHMO CBOEro
OpsMOro HasnaueHus OOeCHEYMBATb NPOYHOCTb NLOPOXKHOM omexan. B pacuer Ha
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Puc. 15. lpadiuka fang ompegedenns o0beMa BOABY, OTHHMaeMOHR ®3 cyneca (a), CYTIHPKOBR
u rans (6) mop pAeficTBHeM AMHAMHUYECKOH BArPYSKM OT aBTOMOOGuUIEH

1 — ynenbRas Harpyska oT &)acqe'moro aBTOMOGMIISI HA MOBEPXHOCTb TPYHTAa MO MOPQ30-
3AWUTHEM cjioeM — 0,06 MIla; 2 — 1o ke, 0,04 MIla; 3 — 1o Xe, 0,02 Mlla

NPOYHOCTb HYXHO BKJIOYAaTb 3HaUeHHs IPOYHOCTHHX H Ae()OPMANHOHHBIX XapaKTe-
PUCTHUK INe€cKa, YCTAHOBJCHHHIX MO JAHHEIM €ro HCHBLITAHHA B npHGOpe TPEXOCHOro
CXKaTHH MPHU CTATHYECKOM DEeXHMe HarPyXeHHss H B YCJOBHAX NOBTOPHOrO BO3Aeft-
CTBusl Harpysku coraacro npuia. 6 nacrommero ITocobusa. KonmmuecTBo mprioxeHnf
HArpy3KM HYIXHO MPHHHMATb PaBHHIM OXHJAAEMOMY CYMMapHOMY KOJHYECTBY IIpO-
XOJOB pacueTHHIX aBTOMOGHJEH IO OAHOH TOJOCE Npoesxel acTH B pacyeTHHIE
AEepHOA,.

OGpasusl mecka HCHBITHBAIOT NPH BJAXKHOCTH M MJOTHOCTH, COOTBETCTBYIOLIHXE
COCTOSIHHIO TPyHTa B S5TOT NepHoX., B pacuer ciaeayer BBOAHTH KOS(DHIMEHT ymI-
JOTHeHHS TNecka 1o Qopmyae (74) B 3HAUEHHS BJAXKHOCTH NecKa MO SIHIOPe BJaK-
HOCTH, YCTAaHOBJEHHOH N/ MOPO303AMTHOrO CJOS B BECEHHHA NEPHOX PACUETHOTO
roxa (cM. puc. 14).

Jonyckaerca BKA0OYaTh B pacyeT Ha IPOYHOCTh AOPOKHOH OJEXKIH 3HAUEHHS
TIPOYHOCTHEIX ¥ RehOPMANHOHHEIX XapaKTEPUCTHK MecKa no Ttabm. 14 # dopmyae

Py =0 (1 —a, IgN), (91)

rfle Py — pacueTHad BeJHUMHa yrJa BHYTPEHHEro TPEHHUs [eCYaHoro rpyHTa B ycJao-
BHAX JAMHAMMYECKOTO BO3JeACTBHsS HATPY3KH OT TpaHCIOpTa; @ — cTaTHYECKAs pac-
MeTHASl BEMIMHA YIVia BHYTPEHHEro TPEHHsl IlecuaHOro rpynta (tabm. 14); a,— HH-

TEHCHBHOCTb CHHXKEHHA YTJa BHYTPeHHEro TPEHHS mecdaHoro rpysra; N — cyMmmap-
HOE KOJMUecTBO NMPOXOAOB aBTOMOGH/Efl 3a pacueTHHIAI TepHOL,.
Benmauna O, 3aBHCHT OT BJAXKHOCTH H KO3(pduunenTa Qpuaprpaund rpyura Ko,

M/cyT, B onpepenserces no GopMyaaM:

JUI TIeCYAHBIX TPYHTOB NIPH HX TOJHOR BJIArOeMKOCTH

n.s -0,11,
a,*® — 0,0343K4 "3 (92)
I MecYaHHIX 'PYHTOB NPH ONTHMaJbHOH BJI2JKHOCTH
ot = 0,018,

3HaueHHs G, NPH KanwLIAPHOHA BAATOEMKOCTH IPYHTA BRUHC/ASIOT KaK CpejHe-
apudMeTHgecKoe MeEXIY COOTBETCTBYIOIUMMH BeIWUHHAMHA G, NpPY ONTUMAJBLHOR
BJI2XKHOCTH I'PYHT2 M €r0 HOJHOR BJIarOeMKOCTH.
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Ta6ununa 14

T Conep-
¥WaHHe
Tlecox T:ﬁ EE‘ZF‘;‘“ n;va'n M(l:'ia M%B ::;1:;; I\flg; ﬁﬁa
qa%zml.
Kpynusiii 0 35 | 0,005 125 32 w_“l 140
30 0,003
5 35 | 0,006 125 32 0,005 | 140
29 | 0,003
CpeaneRt KPyIHOCTH 0 33 ] 0,004{ 110 30 0,003 | 130
27 0,002
5 33 | 0,005 110 30 0,004 | 130
27 | 0,002
Mesnkuii 0 32 | 0,003] 100 29 0,003 | 120
2% | 0,002
5 32 | 0,005 100 29 0,004 1120
0,004 25 0,003
8 32 | 0,007( 100 29 0,005 | 120
31 | 0,006 24 0,002

INpuveuanus: 1. Hax ueproft npusenens 3HaUeHHs XapaKTePHCTHK IPyHTa
OPH ONTUMAaJbHOH BJAXKHOCTH, NOJ UepTOl — Ipu MOAHOf BaaroeMkoctd. 2. 3Ha-
HeHUA XapaKTePHCTHK TIPYHTAa [OPH KANHNJAAPHON BJIarOEMKOCTH BHIUUCASIIOT —KakK
cpefHeapH(MeTHUeCKOE MeXJYy COOTBeTCTBYIOIUMH Be/JHUMHAMH IPH ONTHMAJbHOR
BAAXKHOCTH ¥ NOJHOA BJAAroeMKOCTH. 3. 3HaueHus JAMHAMHUYECKHX XaPaKTEPHUCTUK
noayuennt npu 100 Thic. MPHIOKEHHAX HArpysKH.

CyMMapHOe KOJHYecTBO NMPOXOAOB aBTOMOGMJeR N 3a pacueTHHI nepHol MOXK-
HO ONpEAeJATh C JOCTATOUHOR TOUHOCTBIO NO (opMyJe

N = NigtoT s, (93)

rae Npp. — nepchneKTHBHAs MHTEHCHBHOCTb ABMMKEHHS pPacyeTHRIX aBTOMOOHJell Ha
HPOEKTHPYeMOR aBTOMOGHJIBLHOH HOpOre, aBT/CYT, fw — NPOZOMKHUTEJNLHOCTL pacuer-
HOrO COCTOSHHS NecKa MOPOS03aILHTHOrO cjlofl, cyT; Tk p — CPOK CAYXKObl JOPOXHOH
OJIEKH MEXJY KanuTaJbHHEMK PEMOHTaMH, FOAHL.

Bennunna fw pasHa 60 u 50 cyr coorsercrBenHo Bo II u III mopomuo-kaHMa-
THYecKUX 30Hax. [Ipu saseramuM rpyHTOBHIX BOA B J€THUl NepHOL Ha IiyGHHe
Menee BLICOTH KallMJUIAPHOrO NOJHATHA BOAH B Necke MODO303AIWTHOrO CJOA CJe-
JAYeT IDHHEMATL BEJHMUYMHY !» DaBHOZ NPOLOJNMKHUTEJLHOCTH TEIJIOr0 NepHoja rofa
(B cyTkax) ¢ Hayaja BecHH [0 YCTOHUHBOIO NPOMEP3AHHS 3EMJASHOIO MNOJOTHA TO
£pelHeMHOr0JeTHUM AaHHREIM.
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3waveHus NPOYHOCTHHIX K AePOPMAUUOHHLIX XaPAKTEPUCTUK HecKa HOX JOPOXK-
B0l OfeXXJ0ff HE MOrYT NPEBHILATh BeJHYHH, KOTOphle OVAET MMEThb TPYHT HpH Ka-
SUNAPHOA BJATOEMKOCTH B YCJIOBHAX IOBTOPHOIO BO3JAGHCTBHMA HATPY3KH B NEPHOX
BHNIAZEHHA aTMOC(EPHHIX ocafkoB. B 3ToM ciyuae HyXKHO NMPUHMMATh BENWYHHY fw,
PaBHOH CyMMapHOH NPOJAOJIKHTENLHOCTH BHINAJZICHHA OCafkoB (B CyTkax) ¢ Hauaja
BECHH JO YCTOHYMBOrO INPOMEP3aHHA 3eMJSHOTO MOJOTHA MO CPeAHeMHOTOJESTHHM
JaHHEIM,

7.6. Ha yuyacTkax popor, Ha KOTOPHX oOecleudeHa MOPO3OYCTOHUHBOCTL JAOPOMK-
HOH OJeXNbl, HO Tpeﬁyercx OTBOJHTL BOLY U3 Hee M BerHeﬁ YacTH 3eMJAAHOrO IIo-
JIOTHa, HYXXHO NpeAycMaTpHBaTh YCTPOHCTBO APEHHDPYIOLIErO CJOS, KOTOPHA MOr OH
NOrJIOTHTh BCE KOJIHYECTBO BOJM, MOCTYNAWOIUER 3a pacueTHHIA Nepuoj Gea CHUXKe-
HHUSl NPOYHOCTH JODOMKHON OJEeMJH.

[TpoekTHpoBaHHe APEHHPYIOWEro CJIOS [0 NPHHUMOY MOIVIOLIEHHS CJAEAYeT po-
BOAHTb TaK e, KaK ¥ MOPO303ALIUTHOrO cJA0f H3 HEKOHIHIIHOHHLIX IIECKOB. Pasnn-
ua TOJbKO B TOM, YTO JJS YCTPOACTBA APEHAPYIOUIErO CJIOS HYZKHO NPHMeHATb 3€p-
HUCTLHIE MaTepuaJn ¢ KoapduuuenToM ¢mibTpanyu He menee 0,5 M/cyT, a aad Mopo-
303alnTHOrO caost — 0,2 M/cyr,

Cne,u.ye'r YYHATHIBaTh, YTO B Oponecce CTPOUTENBCTBZ H 2KCIJyaTaluH JOpOru
BO3MOXHO B3aMMONDOHHKaHHe TJHHHCTHIX TPYHTOB 3eMJISIHOrO NOJOTHA M IIeCKOB
MODO303alllHTHOI'O ¥ APeHHpYIOLUIUX cjloeB. B cBA3M ¢ 5THM HeoOGXOAMMO mpeaycMar-
pHBaTh YTOJIEHHe MOpPO0303alUMTHOrO H APEHHPYIOMEro cioeB Ha 5—I15 ¢M B 3aBu-
CHMOCTH OT BJIaXKHOCTH H IJIOTHOCTH TJAHHHCTHIX IDYHTOB M 3€PHOBOTO COCTaBa rpyH-
Ta (MeHbIlee 3HAYEHHE OTHOCHTCA K MEJIKO3EDHHCTHIM II€CKaM).

ITpn ykaazke MeXAy NeCYaHHMH M IJHMHHCTHIMM IPYHTaMH NPOCJOEK M3 HETKa-
HEIX CHHBTETHYECKHX MaTepHaJOB 3auJIEHHA NECKOB HE NPOHCXORHUT H HE Tpeﬁye'tca
JONOJHHTENLHO YBEIMIHBATh TOJIIMHY MOPO303ALIMTHOTO M JPEHUPYIONIETO CJOEB.

Ilpn ycrpoficTBe MOPO303alMHTHEIX H JPEHHPYIOIMIHX CJIOEB H3 HEKOHAMLHOHHEIX
ECKOB KOHTDOJDb KauecTBa FpyHTa CJefyeT AeJath B Kapbepe myTeM orGopa He
menee 10 npo6 u3 Kaxzux 500 M3? mecyaHoOro rpPyHTa M NPOBOAMTH HX HCNBITAHUA
c onpejeJeHHeM COJAEPKAHHUA NbLIHM, TJMHB H BEJHYMHHE Kod(dHUHEHTa GHAbTpaLUM
no I'OCT 25584—83.

JonyckaeTcA ycTaHaBJAWBaTh BeJHYMHY Kodthdunuenta puabrpammu Kg, M/cyT,
pacueTHHIM nyTeM uiau no rpaduxky Ha puc. 16 B 3aBHCHMOCTH OT rpaHyJoMeTpHye-
CKOTO €OCTaBa MecYyaHOTo I'PYHTA:

Ko = Kpy (Ny | N)®3, (94)

tae Kg: — KoadduuueHT GuibTpanud necka — 3TalOHa, T. €. MECKa, B KOTOPOM CO-
pepxutcss Ni=29, maccH gactun Menabye 0,1 MM, M/cyT; N — colepxanue wacTHL
meapye 0,1 MM B ZaHHOM mecke, % Macchl.

HOans ompepesenuss BeanuuHH Kg necoxk ¥3 Kapbepa NpefBAapPUTENLHC NPOCECHBA-
10T yepe3 cuto ¢ orBepcruaMu 0,1 MM. B ocraBluyiocs gacTh rpyHta AoGasasinor 2%
0 Macce oTcesAHHOE wactd nmecka Meabue 0,1 mM. Ilo mogrorosienrofl TakuM o6pa-
30M npofe mecuaHoro rpyHTa onpereisorT koddduumenr puaprpamunm Kg Ha npH-
Gope IIK® CowospopHHUH npn MaxcuManbHOH INIOTHOCTH, YCT2HOBJEHHOH METOAOM
CTaHZapTHOTO YIJIOTHeRHsA. [IpH Hanumyum B Kapbepe mecka ¢ MOCTOAHHEIM Ko3addu-
OHEHTOM HEOAHODOAHOCTH, MOIKHO AJS OCTaJbHHIX IPO{ MecuaHoro rpyHra AaHHOrO
Kapeepa HaxoAuT: KO3(duuuent QUILTPANUM TONLKO B 3&BHCHMOCTH OT COAGPKa-
HAs B HeM uactHi Meapue 0,1 Mm.

VYkasauHHi Koo¢hdHUIKUEHT HEOZHOPOLHOCTH IIECYAHOTO IPYHTa HYyXKHO onpeje-
JATh no dopmye

Ko0/10 = Do / D1os (95)

rie Dso u Dy — XuaMeTpHl 4acTHi, MM, MeJb4€ KOTOPHX B NECKe COAEpPXKUTCA COOT-
sercTBeHHO 60 1 109, MaccH.

Ilpii OpHEeHTHPOBOUHHIX pacueTax MOXKHO HCHOJb30BaTh 3Hauenus Kgj, mpuse-
neHHHe B Tabu. 15.
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Puc. 18, 3aBucumocTs kodddunuenra daan-

ki Tpamum BOJEI OT COAEPKaHuA B WMECKE gace
19 Ty Mexpde 0,1 MM B Koadhunuenta €ro
v sHH HEORHODOLHOCTH
& U 1, 2, 3, 4 — KpUBHIC 3aBHCHMOCTH OpH K03
s ¢uuMenTe HEOXHOPOLHOCTE mnecka 3, b, 1
5 18] n GoJaee 10
x 15’— ]
g I
o 13
g 12
s
: [0
=
E 10
g ° !
5 0 ANEE i
3 VL2 |
S -
5 <N 1
3 . LA |
4
R AN
X 2
1

>

2 a 6 81017 1416 18 20 22 2426 22 30
COREPHAHUE YACTUL MESIp~E 01 MM NO MACCE

Ta6anpa 15
nl;%:g;nf_ Ky0/10 Ky .4 MlcyT nre%igni Kgo/10 Kp.q» MicyT
STaloRa STaJoHa

\
1 <3 40 3 5—10 10
2 3—-5 20 4 >10 5

7.7. Tennousonupylollie CHOH NPOEKTHPYIOT TaK, YTOOH OOECHeuuTs MOPO30-
yCTORUMBOCTE AOPOXKHOK oleXakl M ee paboTy B yupyroii crapguu. C moMompio Ten-
JIOW3OJALUEN MOXKHO YMEHbIUHTh INMyGHHY NPOMep3aHHus SeMJSHOrO MOJIOTHA M TEM
CaMHM OrPaHM4HTb IydeHHe IONYCTHMBIMHM IIPEAeJaMH HJH HOJHOCTHIO NPeAoTBpa-
THTb IPOMEp3aHHE NOJACTHJIAIOIIEr0 IPYHTA, HCKIOUHTH BO3MOXKHOCTL €[0 MOPO3HOTC
nyuenns. B cpoio ouepear yMeHbIIeHAe HAM HCKJIOYeHHE MOPOSHOIO NyyeHHs Orpa-
HUYMBAEeT WM IOJHOCTbIO YCTPAHAET pa3ymJIoTHeHMEe T'PYHTOB B INpONEcce IKCNIya-
raunn gopord. CHHXeHHe TIMyOMHH HDOMeD3aHHA YMEHbLIAET TaKXe HEpaBHOMEep-
HOCTb MODO3HOTO NyYeHWs M OPUBOAUT K Oosblielf CcTaOHABHOCTA POBHOCTH NO-
KPRITHS.

Jns ycraHoBneHHA TpeGyeMol TOJIIUHB! TEINIOH3OJHDYIOUIEr0 CJIOSL HYXHO NPO-
BECTH pacueT BEJWYUHE! NyueHHA BceX CJOEB IPYHTa B 30He IPOMep3aHus MOZ JO-
poxHo# ojexpofi. Pacuer cuefyer npoBOANTE, COTJacHO pasf. 6 macrtosmero Iloco-
Onsl, UpPH HECKOJBKHX 33faHHHIX 3HAUCHWAX TOJIINHE TENJAOH3OAMPYIOWIETO CHOH.
B KauecTBe HCKOMOA HYXHO NPHHMMAaTh TOJLIAHY TEMJIOM30JNHDYIOLEro C€J0s, IPH
KOTOpoH cyMMapHas BeIMdWHa IIyYeHHs TPYHTOB He MNpPEBLIIAET AOMYCTHMOIO 3Ha-
wenus no gopmytam (1) m (2).

B pacuer Ha HOPOYHOCTBh JlOpO}KHOI:X OJEX bl CJAedyeT BKJIOYATh 3HAYEHHUA ILJIOT-
HOCTH H BJaXHOCTH r{:_‘ymoa paGouero c/josi 3eMJSHOTO IOJIOTHA, YCTaHOBJEHHHIE,
corgacuo HacrosimeMy [loco6uio, mpw NpuHATOR TOMIMHE TENNOU30JMPYIOLIETO €O,

Tensonsoaupyromuit cjoit ABAsgeTcS HUMKHHM CJI0€M OCHOBaHMA LOPOXKHOK Ofiex-
AeL, TIpy ero mpoeKTHpOBaHMH c/leflyeT YUHTHBATB, YTO LIMPHHA TEILIOH30JSAIHOHHOIO
Cnost AOJMXKHA OuTh GoJbllle IIMPHHEL Hpoe3xed yactw Ha 0,5—1 M, arobH H30.1H-
pPoBaTh NMOC/ACLHION OT AeHCTBHS XOMORA CO CTOPOHH OGOYHH.

TensousonauuonHbie MaTepHasisl H3MEHSIOT TeMNEPATYDPHHA PeXUM [OKPHITHS
H MOryT BHI3BATb rOJIOJEAMUY Ha Ipoesxell YacTH, NOSTOMY MECTO DAaCHOJIOKEHHS
TENJOU30NALHONHOIO CJIOS CJEAyeT BHOHPaTh Tak, uro0nl 06eCmeunTb HMACHTHYHBIH
PeXKHMM JAOPOXKHBLIX OJEXKJA C TEMJIOH3ONUPYIOLIMMM cioaMM ¥ 6e3 Hux. Temiodsonan-
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yioume CcJoM H3 MaTepHanoB ¢ Ko3(p@HUHUEHTOM TENJIONPOBOLHOCTH MeHee
0,05 Br/(m-K) Hyx&HO pacmosarath Ha ray6une Gosee 0,6 M OT MOBEPXHOCTH MO-
kpeiTiA. B 3TOM caywae wactora o6pasoBaHMA roJIOJIEAWIE HA YYacTKe ¢ TEIIOH30-
JUpyOIINM cjoeM He npesnmaer 109, nO cpaBHEHMIO ¢ yYaCTKOM, HMeEIOIMM Tpa-
AHLHOHHYIO KOHCTPYKUMIO ZOPOIKHON OJEKIHL

IIpu mepexojie K y4acTKy ZOporu Ges TeNIOM3OJHPYIOLLEro CJIOA HYXKHO IIOCTe-
NeHHO YMEeHbIATh TOJMIMHY NJMT NeHOMJacTa Ha MPOTANEHMM He menee 10 M jgas
npejoTBpalleHus nepenaia (cTYMEHbKH) MOBEPXHOCTH NMOKpHTHA. IIpM oTcyrterBuu
NeHon/1acTa PasHOH TOMIMIMHBE CAEAYET YKAAAHBATL IJUTH B IIAXMATHOM INOPSAKE
‘¢ OKHaMu 0Ge3 mJuT.

Tenou30ALHOHHEE MaTepHaNH JOJXHH COXPaHATb CBOHCTBAa MOX BO3AeHCTBH-
€M BJIATH, TEMIepaTypel H arpecCUBHHIX BOJ, OHITb OHOCTOAKMUMH, 06JafaTh TeXHO-
JIOTHYHOCTBIO B pafore M BHJIEPXMBATb HArpyskd, BO3HHKaIOLIME IPH YKJAajKe H
VINIOTHEHHH BHILIEJEKAIIHX CA0EB AGPOXHON ONeIH.

JList yeTpoficTBa TEIUIOM30/JMPYIOUIHX CJIOEB MOMKHO HPHMEHSTH HOJHCTHPOJILHHE
menonnactn [1C-4-60, IICB-60, «Crafipodoym» m Apyrie neHomIacTH, YAOBJETBO-
paolune TpeGoBaHusAM: npefen npoyHoctd npu 10%-noM cxkartuu He menee 0,25 MIla,
IpoYHOCTh NpH H3rHGe — He MeHee 0,50 MIla, BoaomorJolleRHe M0 0GBHEMY — He
Gonee 1,5%, KosddunmeHnt TemaonpoBogHocTy — He Gorxee 0,05 Br/(m-K).

Tennou30/sUHOHHRE NJIMTOUHEIE MaTepuasbl (IEHONJACT M Ap.) ClIeAyeT YyKia-
ZbiBaTh ¢ obecneueHHeM PaBHOMEDHOTO ONHDAHHS IJIHT Ha IIOBEPXHOCTb 3eMJAHOrO
nosotra. IIpH HeOGXOAMMOCTH HYXKHO BHPABHHBAaTb MOBEPXHOCTb 3EMJISHOTO NOJOT-
Ha neckoM. Ha yuacTkax mopor, rie TpeGyeTcsi OTBOAHTH BOAY M3 ROPOXHOHR Ofex-
Jb! 1 BepxXHefl 4acTH 3€MJISTHOTO HOJOTHA, CAEAyeT YKJAaAHBATh INIUTH HA NecuaHbR
JpeHHpYIOWIMA cJof WM Ha APEHHPYIOLLYIO HPOCTIOHKY H3 HETKAHbIX CHHTETHYECKHX
MaTepHaJIOB.

IIpn gByX- M TPeXBAPYCHOM TENJIOH3OJMPYIONIEM CJIOe IUBH HIMKEJEXKAUIEro pA-
Ja NAUT HYXHO NEPeKphBaTh BHIIeNeXalUMM OauTaMu. [TIMTH, HaxoAsllHecs IO
KpasM TEVIOH3OJUDPYIOIIEro CJOf, CIeAYeT 3aKPEeIUIATh KOJbSIMH.

[lepsuft Hax OJHTaMH CJAOH NOPOXKHOM OJEKAKW HYXHO OTCHINATh Ha TOJIIUHY
He meHee 0,25 M B mJIOTHOM Tese cmoco0OM <OT celsi».

8. NPOEKTHPOBAHHNE NPEHHPYIOHIUX KANHUJJAAPOINPEPLIBAIOHIUX
N TURAPOU3ONUPYIOHNINX NPOCJIOEK

8.1. Ilpn paspaGoTKe KOHCTPYKIHH 3¢MJISIHOTO [OJIOTHA CJEAYeT OpeAycMaTpH-
BaTh BapUaHTLl DPeryJUPOBaHHS BOJHO-TEINIOBOrO PeXMMa C NPHMEHEHHEM ApeHH-
PYRIIMX ¥ KanuaIspONpPEpLIBAIOIMX HPOCAOCK H3 TEOTEKCTUAS M THIPOHU30MHPYIO-
LIUX TPOCJTOEK.,

Jperupylomas npocsofika npejHasHaueHa IJs OTBOAA aTMOcGEpHHIX OCAaZKOB,
KOTOpble MOryT NPOCOYHTBCA YEPE3 AOPOXKHYIO OAEeXAY, a TakXe JAJd OTBOXA BOJHI,
OTXKIIMaeMoR H3 IPYHT2 [IPU €ro OcajxKe MOocJie OTTARUBAHUA U NOK D’:&ﬁCTBPIeM AuHa-
MHYECKOH Harpyskud; KaNWJISPONpephBaiollas — [AJs YMeHbIUeHHs NOCTYIICHHS ¥a-
HHJ‘IJISXPHOFI BOABI B BEPXHIOIO YacCTh 3€MJIAHOrO IMOJOTHA OT IPYHTOBEIX BOJ, a Trui-
poH30MpyOIIas — AU H30JANHM TPYHTA OT BCEX BHAOB BJArH.

Jpennpyomyo npociofiKy H3 IeOTEKCTHJS YKAaAHBAIOT Haj B IOJ MOpPO30-
3allUTHEIM JADEHHPYLIHM CJI0eM, a TakkKe MOJ JMOPOXHOH OJAeXKAOf NPH OTCYTCTBHH
TaKHX CJIOEB,

JpeHNpyIOIy0 HPOCJAOAKY NOBEPXY MOPO303alIUTHOIO €JIOSl HYXKHO IpefycMat-
pHuBaTh NP yCcTPOACTBE 3TOrO CJIOSI M3 HEKOHAHIHMOHHHIX NECKOB B pafioHaX ¢ 4acThI-
MM 3MMHIIMH OTTENeNAMH ¥ IPH NPUMEHEHHH HEKOHIUIHOHHBIX IIeCKOB ¢ Koadduuu-
enToM (ubTpanun MeHee 0,2 n/cyt. JpeHMpYIOIIYI0 NPOCIORKY MOBEPXY ApPEHUDPYIO-
LIero cJoA HYXKHO NpelycMaTpHBaThb B ciydae paboTH TaKOro cJOf MO HPHHIUOY
MOrJICILEHHA B paﬁox—lax C YaCTbIMH 31IMHHEMH OTTENEJAMM.

Jpenupyoimyo npocaolKky NOHH3Y MOPO303aUINTHONO H JPEHHPYIOUIEro CJICEB
Hy2KHO NperycMaTpliBaTh NPH HEOOXOLHMOCTH IIOHHIKEHMS TOJIUIMHE STHX CJAOEB M3
IecyaHblX FPYHTOB, YCTPAHEHHS HX 3aHJIEHHS NpPH NPOM3BOACTBE paGOT H B Iporec-
ce 3KCMayaTaluH HODOTM M yMEHbLIEHHS NPUTOKR BOAH B IVMIMHHCTHA IpyHT paGoue-
ro cJ0A 3eMJSHOro IOJIOTHA,
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Puc. 17. KOHCTDYKIMM 3€MJIANOro MOJOTAA ¢ APEBHUPYIOIMUMH, APMUDYIOLIMMH, KamWLTAPC-
NpPePHBAKINKEMI H THAPOMIOAUPYIOIUMU NPOCaAOiKaMu

@ — ¢ COBMeELIeHHOH Apenupyoilell I apMupyiolell DPOCNOAKO; 6 — ¢ KanNMAASpOnpephIBao-

mwell npocaCHKOH; 6 — C ADEHHPYIOLIEH H THIDOH3IOJHDYIOIMEH mnpocaofiKaMW; & — ¢ THAPO-~

usosnupylomeil npocnaofixoit; 4, e, s — rpynT B 0o6ofime; I — necok; 2 — Tpy64aTHil ApeHaN;

3 — raunpucThIl TPYHT; 4 — HeTKaubll CHUHTETHYEeCcKHII MaTepmaia; 5 — NMOJEITUJIEHOBAs NJCAK2
HJAM H30J; 6 ~— MaTepuaJ THOa KOJieTaHm

Ha rtex yuactkax mopor, rie ofecreueHa MOPO30YCTOUHBOCTb ROPOIKHON OZEXK-
ABl, HO TpebGyeTcs OTBOAMTL BOJY M3 Hee M BepXHell uacTH 3eMJSIHOTO IIOJOTHA,
HYXHO IIpeZlycMaTpUBaThb pa3paboTKy BapHaHTA YCTPOMACTRA JpeHHpYIOLLER mpocaofi-
KH 13 I'eOTEKCTHJA BMECTO IPEHHPYIOILEro CJOS H3 Iecka.

JlpeHnpyromyio Npocaofixy U3 rEeOTEKCTHJAS CJefyeT yKJAalbiBaTh Ha BCIO IIH-
PHHY 3eMJISHOTO HOJIOTHA C BHIIYCKOM IOJOTHHIN HA OTKOCH HAaCHIH HJIH B JipeHaX
(puc. 17, a).

Kanmnansponpepsiamoilye W I'MAPOM30JHPYIOIMIHe NPOCIORKE HYMXHO mNperycMaT-
pHMBaTh NMpPH HEOOXOAMMOCTH CHHIXKEHHS BBICOTHl HACHIM, YMEHBIIEHHS TOJINHHbI MO-
PO303aIHUTHOrO M IPEHHDYIOLIETO CJIOEB, a TaKXe OCHOBAHHS HOPOXKHON OJEe#AbL.

B xoHcTpyKmMAX ¢ rpyHTOM B oGofiMe (puc. 17, 0, e, o) He HYKHO yCTpPaHBaTh
MOPO303AIKTHEN H APEHUPYIOUUA CJION,

KanunnnsaponpepriBaontyio npociaofiky (puc. 17,6) cnepyer ycrpaMBath Ha IJy-
6une He Menee 1,2 M OT Bepxa NOKPHTHS NDH YCJOBHM, 4TO IPOCJOAKA BO3BHIIIAET-
€Sl HaJ PacueTHEIM YDOBHEM TIDYHTOBHIX MJIM NOBEPXHOCTHHIX BOJ, a NMOJIOTHHIIA BHI-
BOAATCA Ha OTKOCH MJM B ApeHax. i Gosbllef HaJeXXHOCTH KOHCTPYKUHH BO3-
BHIIIEHNE HaJ, YPOBHEM TPYHTOBHIX BOJ CJeJyeT NpHHMMaTh He MeHee 0,2 M H mpo-
CIOAKY YKJIAZEBaTh C IONEPEUYHHM YKJIOHOM JJIA OTBOJA BOJAM Ha OTKOC HJIH B
IpeHax.

IIpn Heo6XOAMMOCTH OTrpPAaHHUYMTL YBJAXKHEHHe 3eMJISHOrC IOJOTHAa aTMocdep-
HHIMH OCaiKaMM U TDYHTOBHIMM BOJaM# YCTPauBalOT JKPEHHPYIOINYI0O H KANUJINAPO-
NpepHBaOILyI0 npocsoiikd. Bmecto xamuaasponpepriBaiomiel MOXHO YCTPauBaTh
THAPOH30JHPYIOLLYIO MPOCIOAKY.

THAPOU3OJNPYIOILYIO MPOCAOAKY NMOA AOPOXKHON OfeXAOHR Ha BCIO IIHPHHY 3eM-
JsiHOrO moJjiotHa (puc. 17, 8) nenecooGpasHO ycTpawBaTb Ha yiacTKax c obecneueH-
HEIM IIOBEPXHOCTHBIM CTOKOM H IJyGOKMM 3aJsieraHueM IDYHTOBHIX BOJ B pafonax,
rie aTMocgepHble 0cajx¥ MOTYT CYIIECTBEHHO BJAMSATEL Ha BJaXHOCTh rpyHTtoB. Ias
OTBOJa aTMOCGEPHHX OCaJKOB, KOTOPHE MOTYT NMPOCOUHThCS Yepe3 JOPOXKHYIO OfexX-
Ly, HeoO6XONMMO DpejycMaTpPHUBaTh YCTPOHCTBO JpPeHUPYIOUEH IIPOCJIOAKA Ha BCIG:
HMIAPHHY 3EMJSHOrO MOJOTHA, YK/IaJbiBaeMOH Ha THAPOM30JUDPYIOUIYIO MPOCHOHKY.

KoucTpykumio, noxkasaHHYI0 Ha puc. 17, e, NPHMEHAIOT Ha ydYacTKaxX AOPOT, Npo-
XOJAMHMX B Haceny Np¥ OJMSKMX FPYHTOBHIX BOA2X HJM HaJHIHH IIOBEDXHOCTHOR
BOJH. I'MApPOM30MMPYIOLLYI0 NPOCHOHKY pacmojaraloT Ha riybune ne Menee 1,2 M
OT BepXa INOKpHTHA, HO He HEHxe 0,2 M oT noBepxHocTH 3eMad. Ecam cymectsyoT

56



ABa VCTOYHHKA YBJaKHeHHs (OCAAKM K TDYHTOBhIE WJIH INOBEPXHOCTHBIE BOAHI), TO
FHIPOH3OJIIPYIOILYI0 NPOCHAOAKY YCTpaMBalOT Ha BCIO LIMPHHY 3EMJIAHOrO NOJOTHA
HoX JOpOXHOH oJexaofl, Tak 3Ke Kak B KOHCTPYKUMH Ha puc. 17,8, ¥ Ha rayGune
He MeHee 1,2 M oT Bepxa WoKpHITHA (puc. 17, o).

Konerpykumio (puc. 17,0) yeTpamBaioT B Hachild M B BHEMKaX ¢ JABYMH Hc-
TOUHMKAMH YBJaXKHEHHsi INIPH YCJOBMH, UTO NPOLOJBHLIA YKJOR INpoesxel dYacTH
I OTBOXa BOABI M3 TpyOuarthix ApeH cocraBaser He MeHee 5%p. Just oTBOma ar-
MOchepHBIX OCafIKOB, KOTOPHE MOTYT NDOCOUHTHCA UePe3 NOPOXKHYIO OJeX1y, He-
06X0fNMO npefycMATPHBATb YCTPOACTBO APECRUDYIOMEH NMpPOCIOAKH Ha IIMPHHY INIpO-
e3axell yacTH, yKJaxbBaeMoi Ha I'HAPOU30JHDPYIOILYIO MPOCIOHKY.

Koscrpygumo (puc. 17, €) NpUMeHSIOT Ha yuacTKax, NMPOXOAKUIMX B PABHMHHOR
MECTHOCTI IPHU NOATONJICHHM TPYHTOB AKTHBHOTO CJIOS NOBEDXHOCTHHIMM HJH TPYH-
TOBEIMH BOJaMH.

8.2, [Ipenupyioliye MNPOCJAOHKH HYXHO YCTPAaMBATh H3 HeTKAHHX CHHTETHYECKHX
MaTepHaJioB, CIHOCOGHHIX (HABTPOBATh BOLY B NOINEPEYHOM HANpPaBJIEHHM B IIOCKO-
cTH xojcra. Koadduuuent ¢uapTpanny TakHX MaTepHaloB JAO/XKeH OHTb He HUXKe
20 M/cyT ¢ YUETOM 3auJeHHAs.

B xauecTBe KamwJuIsipoONpepHIBaTeNs claefyeT MNPUMEHATb HETKaHble CHHTeTHde-
CKHE& MaTepHa/nl, KOTOphe CIOCOGHH B «CVXOM» COCTOSHME HpeKpailarh JBHIKCHUE
KamWUIAPDHOR BOAB! CHH3Y BBepxX (cM. Npua. 5), a NpPH 3aNMOJHCHMH NIPOCIORKH BO-
Zofi ofecmeunBaloT BRINOJHEHHWe TpeGoBaHuit HepaBeHcTBa (106)., Takue Matepradnl
JOMXEH Taxxe o6nafath cHOcOOHOCTBIO (HABTPOBATL BOALY B TONEPEUHOM HAIpaB-
aenuy. Koapdunuent ux duabrpamnn aojmxed 6uith He Huxe 30 M/cyT ¢ yueToM
3aHNEHHS,

IIpoc/ofiKKM JOJKHE OTBEYATb CACAYIOIIHMM TPeGOBaAHUAM:

BLIAEpHHBaTL Oe3 moBpexJeHuft Harpysku, BO3HMKAIOLIME NIPH YKJajKke M yII-
JAOTHEHHH BHIUEJNEXKAIUX CJIOSB TPYHTAZ H JOPOKHON ONEXAEl, a TaKXe NpH ABH-
XKeHHM aBTOMOGHJeR mo Jgopore;

TIPOTHBOCTOATb BO3AEHICTBHIO HEDABHOMEDHOTO MOPO3HOTO INYUEHHA K OCaXKH
TPyHTOB Ge3 paspLIBOB M NPOKOJOB, a TaKXe BJArd M TeMnepaType 6e3 HM3MeHeHHs
YKa3aHHLIX BLINIE CBOHCTB;

COTPOTUBJATECA Pa3pyWIAKIIEMy AeHCTBHIO MHKDPOOPraHH3MOB H arPecCHBHEHIX
BOJ;

GLITh TEXHOJOTHYHEMH.

Ha nyunumcThix yyacTkax aBTOMOGHJBLHHIX LOPOT CAEAYET UPHMEHSTh MarepHa-
Jbl, FedopMaTHBHHE CBOACTBA KOTOPHIX NO3BOJIAIOT BHIAEPIKHBATb HEPABHOMEPHOE
MOpO3HOe MyueHue, T. €.

tnyy S Kaspaap. (96)

Fle €nyy. — OTHOCHTENbHOE YMJIMHEHHe MaTepHaJiOB IPOCIOAKN NpPH HepaBHOMEPHOM
MOpO3HOM mnyueHuH, Y%; Ke— KO3()pHuyeHT, YUATHBAWIUA LHKINYECKOe Bo3leHcT-
BHE IIYUYEHIIss — OCaJ KM Ha JONMYCTHUMYIO BEMHUHHY OTHOCHTENBHOrO YAJHMHEHUS Marte-
puana (K <1); &pasp. — OTHOCHTENbHOE YAJHHEHHE MaTepuasia HpPH paspuise, %.

Benuunny €pasp, CJAERYET YCTAHABAMBATL NPHUMEHHTENBHO K YCJIOBHAM pPaboTH
NPOC/AOHKI B 3EMJITHOM MOJIOTHE, KOTOPHE XapaKTepH3YIOTCH, BO-NEPBHX, [JIOCKHM
HaNpPAXKEHHLIM COCTOSHHEM IPOCJORKM; BO-BTOPHIX, MaJioit ckopocThio Aedopmanyuy,
PaBHO! HMHTEHCHBHOCTH INyYeHHS TPYHTOB 3€MJSIHOIO IIOJOTHA, B-TPETbUX, paGoToR
MaTepuaja 0pH OTPHUATENbHRIX Temnepartypax. Jasi yuera paGoTH MaTepHaja Impo-
CNOHKM B IIJIOCKOM HaNPAMEHHOM COCTOSIHHM MOXKHO NPOBOAATh HCIHTAHAS C MO-
MOIILI0 HalyBaeMod mnyeHounofi meMOpanb. Koadduuuent Ks caeayer npuHuMaTh
PaBHHM BeJiMYMHE, NPH KOTOPOH mnpocjofika BHjepXuBaeT Ge3 paspHBOB GoJjee
100 uvkJ0B Harpysku H pasrpy3ku.

Benmuuny €nys YCTAHABJMBAIOT € YUETOM SMIOPH NYUEHHS 3eMJSHOrO IOJOTHA
¥ 32IleMJIeHAd NMPOCJOAKH B rpyHTe:

(fnp — haa + Algyy) B + Al 5
V' 2 (hap — hax + Ahnya) Algyy — ARy + Al s

Enyy =

—1]100; (97)
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bt hnp — hnn
= T==drccos

98
180 hnp— hpa+ hoyy’ (%8)
rAe Aup, ltng~— COOTBETCTBEHHO TJyGHHA NPOMEP3aHHs TPYHTOB H 3aJ0XKEHHT IPO-
CHOAKN OT Hu3a AOPONHOR OREXWAH, M; Aflgys — MagcuManbHasi DasHRUA MEXKAY
BEJMYMHAMH TyueHHsl TPYHTa NOAX NpOCTOfKOf, M; Alx.s— paccTosHHe OT XOHTYpa
nyueHus TPYHTA O JMHHH KECTKOTO 3alleMJEHHs NPOCcJoiKH, M.

8.3. Ins ycTpoiicTBa ADEHHPYIOMMX NPOCHOEK MOXHO NPHMEHATh MIJONPOGHB-
HOW HETKaRHfl cHHTeTHUecKHH Martepuan jpopHat ®-2 (TY 21.20.81.81); ana yerpod-
CTBA /PEHHPYIOIIHX H KamHMIAPONPEPHBAIONINX INPOCIOEK — HEeTKAHbE CHHTeTHYe-
CKHe MartepHajsl THNA GHIAM.

YcTaHOBNEHHe NPUIOAHOCTH HETKAHBIX CHHTETIYECKHX MaTepHaJioB AAsl YCTpof-
CTBAa KanuJasiponpepuiBamlleli NPOCJHOHKM cjaelyeT NPOBOAMTL COLJAcHO OPHA. 5
Hactosamero [loco6us. MunuMaibHas TOJMIIHHA XaNM/UISAPONPEpHBaIOEl MPOCJORKH
B YIUVIOTHEHHOM COCTOSIHNIH JOJIXKHA OHITh He MeHee 3 MM.

Tuaponsonupyroomue nNpocNofKA ~ MOXHO  ycTpawBath 3 usona (TOCT
10296—79), monmaTHAEHOBOM mieHKM ToJauHoit 0,2 MM, crabuiusuporanuoir 2%
KaHaspHo#t caxm ([OCT 10354—82*%), u Mmatepmaja THIA KOJeTaHMW (HeTKaHmH#
CHHTETHYECKUH MaTepHaJi, NIPOIUTaHHHH GUTYMOM).

HepapBHOoMepHOe MOpO3HOE IyuYeHHe HAa ABTOMOGMJBLHBLIX [OPOrax, OTBEHAIOIINX
TEXHHYEeCKHM TPeOOBaHHSM, OGBIYHO HE BLI3HIBAET DA3PHIBA HETKAHHIX CHHTETHYECKHX
MaTepHaJoB. ,quﬂ H30Ja H TNOJAHITHIECHOBOH IMJIEHKI HY2KHO KOHTPOJHPOBATH BH-
NOJIHeHHNe cooTHOWeHHs (96), NpHHHMas yAJHHeHHe NJIeHKH PR paapsiBe 0o T1aba. 16.

TaG6anma 16

OTnocuTenbHOE YAJHHEHAE NJIEHKH NpH

CxopocTh Ae- paapriBe, %, mpm Temmepartype, °C
dopmanun,
NJeHKH,
MM/uEH 0 —5 —10 —15 —20
Hzon
<0,1 I 7 ! 6 I 5 I 5 | 4

IToaustunenosan naenka toayunot 0,2 mm, cTAGUAUSUPOBAHHAS
2% xamaavrOl caxcu

0,1 21 <0 | 19 18 18
<0,01 18 17 17 16 15

B pacuer caeayer BKjwouaTh 3HayeHme Koadouuuenta Ks, pasxoe 0,7 u 0,9
COOTBETCTBEHHO JJIs 1130/12 H TNOJHSTILIEHOBOH IJIEHKH.

Ilpn BRa:KHOCTH TPYHTa OT ONTHUMAaJBHOH A0 NOMHOM BJATOEMKOCTH H IJIOTHO-
ctn ot 1 mo 0,8 oT MarcuMaJbHON NJOTHOCTH, TOJNYYEHHOH O METOAY CTaHIaPTHOrO
yIIOTHeHHA, BeamuiiHa Aly., B ypaBHennu (97) cocraBisger AJs TNOJUITHJISHOBOH
naeHkn ot 10 mo 20 MM, Ias p3ona seamuuHa Alx s BO BceX cAyyasXx paBHa HYyJIO,

8.4. TpeGyemy0 TOMUMHY JAPEHUPYIOLIEH NPOCTOAKM M3 HETKAHLIX CHHTETHYE-
CKHX MaTepHaJioB INIPH €e YCTPOMCTBe NOBEPXY MOPO303aLIMTHOrO (AEHUPYIOILEro)
CJIOSl HY2KHO YCTaHABJIHBAThL B CJEAYIOIIEM NOPSJKe.

Brauyase pa36uBaioT nonepedHut Npouab NPOCIOAKH Ha Y4YacTKH IJjuHOR Al
(puc. 18). 3areM xns KaXJOro W3 HAX PACCYHTHIBAIOT HHTEHCHBHOCTH NPOCAYKWBAHHS
BOAH uepe3 Npociofiky B HUXKexexauwu# rpynt nmo cdopmyaam (99)—(101). Us-
TEHCHBHOCTh TPOCAUYHUBAHHA BOABl Uepe3 MPOCAOUKY B I'DYHT HaA 7-M YYACTKE Gup(n),
a/(cyT-M2) onpenendoT mo gopMye

. Hun P Kd’ (rp) 99
qnp(n) = (10— [ — T) V HM qn.a(r[) ——Kd](H ” ’ ( )
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Puc, 18, Cxema K ONpEeAEGICHHI0 HHTEHCHB-
HOCTH IPOCAYHBAHKA BOAK 4epe3 ApeHupyio- 2 t
Y10 NPOCJHOHKY - “l—-'—
g — nonepeyHelX npoduab Opociofiku; 6 — ‘/+_ ';__ -T‘" Ar
cocraBasgioUMe BOgHOTO GamaHca

E"_—’L Lﬂ@’uw it —Hf
—WTT]’W "’cr(n-1

I Ynpin
n

ap(n-=1)
n=1

vae [o —runpaBnuuecKuil rpajyueHT, NpH KOTOPOM OTCYTCTBYET NPOCayMBaHUE BOALI
gepes npocaofiky, Oe3pasMepHas BeawduHa; Xaa Guguma [o=0,45; 119 mopHHTa
[,=0,6; { — nonepeuHH¥ YKJIOH NPOCJOHKH, AOAM eAUHHUE!; Hy,— LJUHa BHIOYCKA
HETKAHOI'O CHHTETHUECKOrO MarepHaja Ha OTKOC WJM B LPeHax, M; [, — paccTosiHHe
OT KPOMKH IPOCJIOHKH [0 Haua/na fn-ro yuacTka (Touka «A»), M; agu— Koadduum-
€HT, XapaxkTepusyIOIlHH NOPOBYI0 CHCTEMY HETKAHOTO CHHTETHUECKOro MaTepyaJa,
JI/(cyT M%); Aas OuauMa ag.=60 af(cyr-M?); maa aopHuTa azx=100 a/(cyT-M3);
n.5(ny— UHTEHCHBHOCTL IOCTYILIEHHS BOJBL B NPOCJAOHKY Ha n-M ydacTke, J/(cyT-M?);
Kg(rpy — KO3DHIMEAT GHUALTPAUMH [PYHTA NOL NPOCAOHKOH, M/cyT; Kq,(”)—xo-
9(OUIUMEHT (QUIBTPANUH HETKAHOTO CHHTETHYECKOrO MaTepHaja B IIONEpeyHOM (B
MJIOCKOCTH XOJICT4) HANpABJEHWH ¢ Y9€TOM 3aujeHus, M/cyT; 0as oupuMa K=

=60—30 m/cyr, nas popHuMTa Kp(m.my=50—20 M/cyT COOTBETCTBEHHO TIPH HArpysKe
10 u 200 xIla.

®opmyna (99) npuMeHHMA OPH Guo(n) Gosiee 0,2 M/CYT M Gup(n) HE GONICE HMHTEHCHB-
HOCTH BIHTHIBAHHMS B I'PYHT B CJydYae, KOrZa OH INOKPHT CIVIOWIHBIM CJOeM BOJAH
B TeYeHHe BCEro PaccMaTPHBAEMOro mepuofa (cM. pasa. 4).

BenMYuHY Gn.s(ny ONPEREASIOT ¢ YYETOM BOXH, NOCTyHawiled B NPOCTOHKY He-
MOCPeICTBEHHO M3 TPYHTa HJM HOPOMHOA OJeKAH M cTeKalolleli mo mopaM XoJcTa
¢ BEPXOBOH CTODOHH:

Jer(n—1)
Ins(n) = Is.u(n) + i ’ (100)
n
TI€ §n.nen — WHTEHCHBHOCTH BIHMTHIBAHHA B MNPOCNOHKY BOAB, mnocTynamoluefi u3

IOPOXHOM  ONeXAH Ha ~n-M  y4acTKe, J/(CyT:-M2?);  Gcr(n—1) — HHTEHCUBHOCTD
CTOKZ BOJH IO MOpaM XOJCTa ¢ ygactka n— l, JafcyT; fn— miomaas n-ro ygacrka,
M2 (fr=Al,-1, M2).

TIpu s1OM

HH-B’ + iln
Hym+1, )’
rie 84 — TOMIHEA HETKAHOrO CHHTETHUECKOTO MaTepHaja, MM.

Qer(n=1) = Gus(n—1) —~ Inp (n—)) Fin—1) S Ve.nblp (ur.ng) (101)

Beawauey @snny, J1/(cyr-M2), cregyer NPUHMMATb PABHOH KOJIHUECTBY aTMOC-
(depHHIX 0CaJKOB, J/M%, KOTOPHE NpPOCAYHBAIOTCH UYepe3 TOPOXKHYI0 ONEMAY H YK~
penyieHHe OGOYMH B TEYEHHE CYTOK,

Ipu onpeneneHuy 3HAYEHUS ¢o.n(ny B NPEAENaX MpPoe3zKel 4ACTH HYXKHO NMPHHH-
MaTh B pacuer HauGOJBIIYIO #3 BENHUHH: lanam(np 0/1,3-30;  10% §” axsa(np.u)/30;
103777 42(np.wy /30. To xe, B mpefsenax oGounn: 103 ¢’arn(os)/1,3- 30 103 g axm(06)/30;
102 " arm(08)/30.

Bxoasine B 3TM BHpPaXeHHsI BEJIMUMHH CJEAYeT ONpeJeNfaTb COTJACHO paspd. 2
Hacroauwero ITocoGus.

Tpebyemylo TOMNUHY APEHHpPYIOLIEA IPOCIONKH HYXKHO ONDENENATh U3 YCJIOBHA
YZOBJETBODEHHS HEPABEHCTBa MeXJAy BeaumuuHamu mno dopmyne (101) nas Bcex

y4acTkOB npocsnoiku. Ilpu npOeKTHpOBaHMH NDOCJAOHKH HYXHO YUHTHBATh ee yII-
JIOTHEHHE B KOHCTPYKIIMH.
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TommuAy HeTKAHOTO CHHTETHYECKOr0 MaTepHaja B KOHCTPYKUHH cleayeT ycra-
HaBAMBaTh NO Taba. 17 B 3aBHCHMOCTH OT HATPY3KH NPU YIJIOTHEHIH BBIUIEJEXallux
CJIOEB rpyHTa Il XOPOXHOH OfeXAH. BenmunHa 3TOH HArPY3KM 3aBUCHT OT napaMer-
PoB KaTKa (faBJenne B HIlIHAaX, AIlaMeTp cjefa il APYrie MoKasaTeal) W TOJMMIHHE!
YILIOTHAEMOTO c0si Haj RPOCJoiKoil.

Tadauna 17

Tonmwua MaTepHana, MM, Toamuna Martepuaa, M,
npH Macce, Kr/m? npm macce, xr/m?
Harpvs- Harpys-
®a, Klla Ka, KIla
0,3 0.4 0,6 0,3 0.4 0.8
10 2,4 3,1 [4,94,5 80 1,5 2 3,5/2,5
20 2,1 2,7 |4,6/3,5] 120 1,3 1,8 |3,1/2,3
40 1,8 2.4 |4.1/3 200 1,1 15 |[2.7/2

Mpunvmeuanne Jlo yepTe — ToNMUHA GUAMMA, NOCJAE YePTH — ROPHHTA D-2.

TpeGyemyio TOMLMEY Apernpylomell npocaofiky noA AOpoxHOLl omexpoft mpm
OTCYTCTBHH MOPO303alINTHOrO (APEHHPYIOMIEro) ¢JOsi YCTAHABAHBAOT TaKUM IKe
06pa3oM, HO IONOJHHTEJNBHO YYHTHBAIOT OGBbeM BOAH, KOTOPHIH MOXET NOCTYIHTh
B NPOCHOMKY H3 JiexalluX NOA Hefl TPYHTOB NPH MX OCajAKe NOCNE OTTAMBAHHA U
goop peficTBHEM JAMHaMHYeckod Harpyskd oT aBsToMoGuaell. Beimuuny o6nema Bomw,
nocTynamoolliel B npefenax npoesxedl 4YacTH, HYXHO ONpeiessiTb no dopMyne

nr " "
Vo (n) = 10% (g aTy (np. ) +9q oT¢ (np.4) +4q 0'r>x(p)) /30. (102)

To xe, B npefenax obounn
qs.n(n) = 103 (ql”ani (06) + ql”onu(oﬁ)) 130, (103)

Bxoaamue B 31H GOPMYAH BENMUHHBEI HYXHO ONMPEAENSATH COTMacHQ pa3f. 2 Ha-
crosimero IlocoGusa.

Tpebyemyio TOMNRY APeHHpYIOLleH NPOCAOHKM NOHH3y MOPO303allNTHOTO (Ape-
HHDYIOIIEr0) CNOA HYXHO YCTAHABJIUBATDH B CJCAYIOIEM MODAAKE.

BHauaje onpejendoT SMIOPY BJAAXKHOCTH NeCKa INEPel IPOMep3aHHeM MOpO30-
3amMUTHOrO (APEHMPYIOWIEro) cJI0si NMPH HAJMYMH [peHHpYIOWeHd mpocaofikd. Pacuer
IIPOBOASAT, COIviacHO pasf. 7 nacroaumero IlocoGusi, npHHHMas BeJHUHHY ¢ orr=0.
IIpi moayuenun 3mOpHl BAQXKHOCTH NecKa THMA «B» U <«r» (cM. puc. 14) caeayer
ONpEeNeauTb TOJIUIHHY ApPeHMpywoluefl NPOCAOHKH, AOCTATOYHYIO AN OTBOAA CBOGOJA-
HOH rpaBHTAlMOHHOM BOABl M3 MOPO303aIUHTHOTO (APEHHDYIOUIEr0) CJIOS NMEepes ero
npomepsanuem, Pacuer nyxHo npoBoauth no dgopmynam (99)—(101), npuaumas:

9s.u(n) = 108 (Wp.p — Wis) P * AR, (n.8) /(1,3 - 30p), (104)

rae Ah’ys(n.e) — TONIMMHA CJIOS1 MECKA ¢ BJAAXKHOCTBIO, PAaBHOM MOJHOR BjaroeMKocTH
nepej mpoMep3anHeM MOp0303amHMTHOro (ApeHupywmero) cios, M; Wya, Wis, Pox —
XapaKTepUCTHKA IIeCKa.

3areM onpejesAIOT BJAaXKHOCTb MeCKa B NEPHOA OTTAHBAMMS MODPO303AIHTHOTO
(apenupyromero) cnosi. IIpH MOAYYEHHH 3MIOPH BJAAXKHOCTH HECKa THIA «B» H «I'»
(cm. puc. 14) BHOBL ompeensioT mo ¢dopmyaam (99)—(101) TommHEAY MPOCAOHKH,
JAOCTATOUHYIO AJf OTBOJAA CBOGOAHOH IPAaBHTALHOHHON BOAW M3 MOPO303AINUTHOTO
(npennpyoniero) caost. B atoM cayuae

9s.u(n) = 102 (Wns — Wis) PxAR” m.5) / (30ps), (105)

rae AA"’ya(us) — TOMMMHZ CJOS NECKA € BAAXXKHOCTBIO, PABHON MOJHON B/AaroeMKo-
CTH B IIEDPHOJ OTTauUBaHHs MOPO303AMMTHOrO (APEHHPYIOIIEro) CJIOf, M.
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W3 zByx noJay4yeHHHX 3HaYeHHA TOJIUMH APEHHpYIOLleA NPOCJAOAKA N3 HETKAHWY
CHHTETHUECKHX MaTepHajioB HYXXHO NPHHEMaTh HanGOJBUIYIO.

8.5. Ilpn NPOEKTHPOBAHHH 3eMJAHOrO MHOJIOTHA CJCAYET HPOBEPSATh BO3MOK-
HOCTh NpHMEHEHHs HeTKaHOro CHHTETHYECKOro MaTepHala THNa GHAHM B KadyecTme
KallHJIponpephiBalomeil npocioikH.

[Ipocnofiky M3 HETKAHBIX CHHTETHUYECKHX MaTepHaJOB MOTYT GLITh samORHERH
BOMOA B pesysbTaTe NOCTYMJEHHS aTMOCHEPHHX OC3AKOB MJIH OTIKATHA BOALI NPH
ocapke rpynta. [Ipocnofika paGoTaeT B KauecTBe KalH/IAPOUPepHIBATENs] TOLAAs
KOrJa NPOMCXOJUT ee OcyIIeHHe B pe3yJbTaTeé pas3phiBa BOKHOrO NOTOKa Ha TPaHH-
ne MeXJIy MaTePHaJOM H HHXeJexalldM TPYHTOM. TakoR paspelB HabaiofaeTcd B
cayuae, KOTRa PacXOA KalHAIAPHO-NOABELIEHHOR BOABI M3 NIPOCJORKH Oyjer Gosbule
pacxofa COGCTBEHHO Kamu/IApHOf BOAW uyepes mpociofiKy. B sTOM cayuae uMeer

MECTO COOTHOIICHHE

[ v
K'w m) (MI —AS! K'Yy (M —_ASlY
pag
+...+ - %
AS’! AS
1
1 9 k(r) I
©, (n) ® (n) 0o8 — (B} Byu = ASY)
* 4 B + B+ AST 4+ U +...4+
qlV @
K
K‘vw(n) __ﬂ _ (hH.M-I— BH,M+ AS‘V) :_o
+ L a (106
Ayog 4+ B+ ASW_I_ UV 2

TA€ Gum— yHAeJbHAS JBHXYWAas CH/Ia MEHACKa BOAK B NPEABAapHTENBHO CMOYEHHOM
CHHTeTHHecKOM Marepuajie, Ila; AS!, AS'Y —prcoTa BOAH Haj NPOCHAOHKON COOT-
sercTBenHo B I u IV rpynmax xamumasipoB rpyHTta, M; fgm — PaccTOSHHE OT TOpPH-
3o0HTa rpyHToBuX BoA (I'TB) xo mpociofikn, M.

IIpn ozHOM M TOM e FPyHTe Haj NPOCAORKOR M MOX Hel

ah K" ! 5
ve o Re oy Ko (et B, (107)
ng+"'+& K w be(HM)

rlle n-— NOpICTOCTh HETKAHOr0 CHHTETHYECKOrO0 MaTepHasa, AONH eAMHULH; AJs
Matepnaja tuna OmpguMm n=0,8—0,9; MeHbllee 3HaUEHHE COOTBETCTBYET HArpysKe
200 xIla.

AHaJOTHYHEIA B HMEIOT 3aBHCHMOCTH, IO KOTOPHIM OIpelensioTcs 3HaueHus H
JJIS OCTaJbHHIX TPYNN KanmIIfpoB IPYHTA.

Kosdduuuentst E! u EV xapakTepusyoT CTENEHb 3al0JHEHUS KANWJLIAPOB TPYH«
Ta Bogoil. [Ipn NOAHATAH KanHJJAAPHOM BOJAB OT FOPH30OHTA T'PYHTOBHIX BOJ, A0 IIPO-«
CI0HKH 3TOT KO(QOUINEHT paBeH €IHHHIE, B OCTAJbHHX CIyYasx — HYJIO.

Benuuuny guw YCTQHaBIMBAIOT [0 MaKCUMaJbHOH BHICOTE MOAHATHA BOAH B He-
TKAHOM CHHTETHYECKOM MaTepHase fix(um), M; NpH addpexte cHDOHA Gu.u==Psglx(um);
518 GUAHMA gma=12,7 rlla.

IIpocnofiky M3 HeTKaHHIX CHHTETHYECKMX MAaTePHAJIOB THIA GHAMM, KaK MpaBH«
JIO, BLINOJHSIOT (YHKLMIO KaNWLISponpephiBaTedss B IVIMHMCTHIX IpYHTax; B Iecya-
HHIX, OCOGEHHO KPYNHO- H CPEJIHE3EPHHCTHIX, OHH B 3TOM KauecTBe He paboTalor.

8.6. B komcTpyrumax (cm. pHc. 17,@) HeTKaHBIl CHHTETHUeCKH!I MaTepHan YK~
JajfbiBaIOT Ha CIJIaHMPOBAaHHOE ¥ YIVIOTHEHHOE B COOTBETCTBUHN ¢ JAeHCTBYIONIMME
HOpMaTHBaMy 3eMJasHOe nojoTHo. [lomepeynnfi ykmoH ApeHupylomeX npociaofiky u2
HETKAHEIX CHHTETHYECKHX MaTEPHAJIOB MPAHMMAIOT He MeHee 20%,.

B xoHerpykmumu (cM. puc. 17,6) mnonepeuHHIR YKJOH KamHJIsponpepuiBalomef
npocaofiky Takke AONKeH OHTh He MeHee 20%p. omyckaercs yK/JaaHBaTh HETKa-
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HHf cuHHTETHUECKHH MaTepHan Ha I'PYHTOBOe OCHOBaHHE ¢ MECTHHIMH ITOHHKEHHAMH
ray6usoil ne Gosee 8—10 cMm. B sToM ciyuae nonepedHHt YKJIOH CACLYeT YBEJH-
auth A0 60—80%;, a AJaHHY BRINyCKa [OJOTHHI MaTepHajia Ha OTKOC HAH B Jpe-
Hax — go 0,8—1 M.,

Ilpu yecrpoficTBe KanuaasaponpepHBaioimell M APEHHPYIOIEH NPOCAOSK IOJOTHU-
Ila CKPemIAoT ckoGaMH NpH IMHPUHe Haxjecta 0,1 M.

IlepenBriKenue TPAHCHOPTHEIX CPEACTB HJM CTPOHTENBHEIX MEXaHH3MOB HEmo-
CPEACTBEHHO N0 HETKAHOMY CHHTETHUECKOMY MaTepmaJly He pa3pellaercs.

Brlltenexaniye cJaI0OM cAeLyeT yCTpauBaTh NyTeM HALBHXKKH MaTepHaJoB MU
FPYHTOB.

8.7. MunumanbHas TOJILHHA CJAOS TPYHTA HMAM MaTepHana JOPOKHOA OfeKMIH,
npu xoTopofl JonycKaeTcsl NpOe3f CTPOMTEJNbHEIX MallHH, COCTaBJAET B YIJIOTHEH-
HOM cocTofHHHM He MeHee 0,2—0,3 M cooTBeTCTBEHHO DPH KOd(dUIUEHTe YIIOTHEHHS
rpyHra nof npociofixoft He Menee 0,98 M Menee 0,95 or MakcuMaJLHOR IJIOTHOCTH,
HOJIYIeHHOl MO METOAY CTaHAAPTHOrO YNJOTHEHHS,

8.8. T'mpponaonupymoline MartepHann (M30J, NOJHATHICHOBAS INIGHKA TOJILHHORM
0,2 MM 1 KoseTaH) Ge3 NMOBPeXAEHMH BBEIAEPKUBAIOT HArPY3KH, BO3HHKAOIUE NPH
yKAajKke M VIJIOTHEHNM BBIUEJEXKAUlMX CJOEB IPYyHTAa H HOPOXKHOH OHeXJAH InpH
YCJIOBHMH, 4TO NJOTHOCTL HHUXKEJeXalllux cJoeB IpyHTa coctaBiaser He meHee 0,95
OT HauOoJblledl NJIOTHOCTH, YCTAHOBJGHHOH 1O METOAY CTaHJAPTHOIO YIIOTHEHHS,
Ecan rpyHTH YIJOTHHTb HeJb3s, TO MX CJACAYeT 3aMeHHTb. TOJILHHA cJOos TPYHTA
Haj npociofikoll Ao/kHA GHTb He MeHee 0,25 M B YIUIOTHEHHOM cOCTOSIHMH. MoxHo
YMEeHBUIHTh 3Ty TOJAmMMHY Ao 0,2 M nmpM IJIOTHOCTH IPyHTa IOJ Npochofikofi He Me-
Hee 0,98 or HanGoabmeil NAOTHOCTH.

Crnenyer npeaycMaTpuBaTh YCTPONCTBO NOACTHJIAIOILETO W SaIUTHOLO CJIOEB,
MeXJAy KOTOPHIMHM HYJKHO pacnoJaratb TI'HIPOH3OJMpYIOINME MaTepHad. ODTH CJOH
YCTPAHBAIOT H3 TPYHTOB ONpEJe/eHHOr0 3epHOBOro cocTaBa. [IpH HcHOJNb30BaHHH
H30J1a TPYHT He AOJIKeH cOofepiaTh 3epeH Kpynuee 40 mm. Eciw B rpyHte nwmeiotes
gacTHUR pasMepoM 5—40 MM, TO KpuBas 3¢pHOBOIO COCTaBa He NOJIKHA BHIXOIHUTH
3a TIpelejH JONYCTHMOro 3epPHOBOrO COCTaBa, HpeicTaBjienHoro B Tabu. 18, Ilpm
HCNOJIL30BaHUK TOJMUATU/ICHOBOR MJeHKH TomuuHoi 0,2 MM TIpyHT He AO/XKEH CO-
Jepxath uacTuu kpymuee 20 MM, a KpuBas 3€pPHOBOIO COCTaBa He MAOJXKHA BHIXO-
JUTh 32 Ipejens ofjacTH, yKa3aHHo#t B Toit ke Talbm. 18,

Tab6auna 18

JouycTumoe conepKauue HonyctuMoe copepxXanne
3epeH XpymHee AaHHOro Das- 3epen KpyllHee NAHHOIG pas-
Mepa, %, B nopctaiaonieM mepa, %, B MOIACTHJIAIONIEM
Pasmep 3e- M 3alUTHOM CJOAX PasMep 3se- W 32IYTHOM CJIOSAX
pes. MM peH, MM
0AS HOJHSTH- LA TOJUITU~
JEHOBOA NJeH- NeHoBof niaen-
AJist M30J12 | gy TONIHHON AN M30M8 | gy ToammEOR
0,2 Mm 0.2 Mm
40 0 0 10 75 25
30 35 0 5 20 45
20 60 0

ToalHHA NOACTHAAIOLIEr0 M 3alMTHOTO CJOeB AOM¥Ha OuThb He Menee 0,1 M
B miIoTHOM Teje, [IpH HCmOMB30BAHMM MartepHasda THOA KOJETaHU [OACTHJAOMIIH
M 3alIUTHBIA cJoM He yCTpauBaloTes.

TToBepXHOCTb TOACTHMAIOIIEIO CJOS CJAEAyeT IOAZEPXKUBATE B COCTOSTHHM, HC-
KJIOYAIoIieM BO3MOXKHOCTE O0Da30BaHusl CKONJIEHHA M 3acToeB BOAH. B TpyHTe
NOJACTHJAOIIErCc CJOA HeJb3s OCTaBAAThH CKONJIEHMA JbJa M CHera, NpH OTTaHBaHHU
KOTOPBIX MOTYT NpPOHCXOAMTE HepaBHOMepHble Ipocaiku. Ilo NOATOTOBJEHHOMY
NOACTUIAIOMIEMY CJIOI0 NPOe3] MEXaHM3MOB M aBTOTPAHCIOpPTa He nomyckaercs. [le-
pex YyKJaAKOH TIHIPOHM30JUDYIOINEr0 CJOS CJAeAYyeT YAAJUTb NMOCTOPOHHHE INPeJMETH
# KPyNHBIE BKJIOUCHHSL.
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I'npponso/upylollue CJIOH CJAeAyeT YCTPauBaTh NpPH IOJOMHUTENbHEIX TeMnepas
Typax. YKJaJmBaTh NOJOTHHINA IIOJIHSTUJEHOBOA IJIEHKM M H30j1a IPH CKOPOCTH
BeTpa COOTBETCTBeHHO Gosee 10 u Gosee 15 M/c He peKoMeHAyercs.

Fupponsonupylomufi MaTepuad YKJAaJsBAalOT Ha INOJArOTOBJIEHHOE OCHOBaHHE,
HayMHasi ¢ HH30BOH (MO HANpaB/NEHHIO CTOKA BOJH!) CTOPOHEL

[TosmotAnma HeoGXoAuMO YKJAXHBaTh BHaxsecTky (5—8 cM) ¥ cBapuBath ra-
30BOH TOpeJKOR WJIHM CKJIeHBaTh NpeABapuTeJbHO HarpethiM Gurymom BHJ-90/130
(TOCT 22245—76) CcOOTBETCTBEHHO NPH NPHMEHEHHH MAaTepuaJa TUNA KOJETAHII
u u3oja. B mocnezHeM caydae CTHKM ClIELYeT YIVIOTHSATD,

CeapHBaTh MNOJIOTHHWIA [OJUSTHICHOBON IJIGHKY MOMKHO C TIOMOIILIO TOPAYEro
BO3JlyXa, MHOPAaKPaCHOrO H3JYUEHUS, YJbTPa3ByKa HJHM amnapaTaMH KOHTAKTHOIO
Harpesa. PexXuMB! CBapKu MOAGHPIOT ONEITHHIM NyTeM B 3aBHCHMOCTH OT TOJIHHEI
NOJMH3THJIEHOBOrc MaTtepuana. I[IpouHOCTb cBapHOro mBA JOJXKHA COCTABJATE HE
meHee 609, NnpouHOCTH OCHOBHOrO Marepuasna. Kpas cBapHBaeMhIX INJIEHOK COeAH-

HAOT MexAy co6ofl BHaxsecTky uiad T-o6pasueiM mBoM. lllupuny naxsecra caepyer
npUHMMaTk He MeHee 5 cM.

[TosoTHHIZ MOMKHO COCAMHATH JeHTOR ¢ Junkum caoeM (CTY 1422-64). Uln-
pHHA HaxJecTa B 3TOM cayqae 0,15—0,3 M.

3a wuckmoueHHeM KOHCTPYKUMA ¢ IpyHTOM B 06ofiMe HJIH HOATONJSAEMEIX IO«
BEDXHOCTHBIMHM MJH I'DYHTOBBLIMH BOJAMH BMECTO CBAapKH HJH CKJICHBAHHS MOJOTHHIL
TNOJIHSTHJICHOBON IUIEHKH JONYyCKaeTcsi yCTPaMBaTh CTHIKM BHaXJIECTKY M CKpPyYMBa-
HHMEeM NpH YCJNOBMH, YTO OHM HAXOJSITCS NOJ HArPysko#l OT Beca BHILEJEKAMMUX CJIO0+
€B TPYHTa M ROpPOXKHOH omexan He MeHee 9,8 xlla. IlupuHa HaxyecTa AOMXKHA GHITH
He Menee 0,5 M. IlaeHKy cienyer ykaagwiBaTh cBoG0AHO, (€3 HATAMKKH; B BETPEHYIO
NOroAy Kpas MOJOTHHIN HYXHO 3aKpensTb. XORUTk MO HNOJIH3THJACHOBOA IUIEHKE H
H30JIy MOXHO TOJbKO B MATKOH 06yBH.

[TomuzTuneHoBaA NJCHKa He XO/KHA HAXOXHTbCA NOJX Bo3felficTBHeM npaMolt
cosHeyHOl paauanuu Gosee 2—3 4, NO3TOMY OTCHIIKY M HAJABUXKY IDyHTa CleAyer
BecTH y3kuM (poHToM. M3oa caelyer sachnarh B AeHb €r0 YKJaJKHU; CPOK 3aCHITKH
CHHTETHYECKOI0 MaTepHaJga THNA KOJETaHUI HEe perjJaMeHTHPyeTcs, HO 3achnkKa ocy-
IIeCTBAAETCA TOJbKO IPH HOJNOXKHTEJLHBIX TEMIIEpAaTypax.

I'pyHT YIJIOTHAIOT B COOTBETCTBHH C JeACTBYIOU{HMH HOPDMaTHBaMH.

ITpn coopyxeHHM 3eMJTHOrO NOJIOTHA ¢ TPYHTOM B oGofiMe H3 H30JIa WJH TOJIR<
STHJIEHOBOH IIJICHKM CYIIECTBYET BEPOATHOCTh MNOBPEXIEHHS 3THX MaTepHaJIoB BO
BPEMsl CTDOMTE/]BCTBA, 4TO HENONYCTHMO JJisi yKa3aHHOM KOHCTPYKUHH. [JoaTOMY,
ycTpauBast TPYHT B 06oiiMe, He0OXOZMMO NPOBOAMTH reopuswueckmit KOHTPOJL rep-
METHYHOCTH YJ/IOXKEHHOTO MaTepHaja MeTOAOM KOMOMHHPOBAHHOTO 3JeKTponpoduin-
POBaHHs TPEX3JEKTPOXHOH ycTaHOBKOM. IlosmaThieHOBas NJEHKM M H30J SBJAIOTCH
BRICOKOOMHEIMA MAaTepHaJaMH, TOBPEXISHHEE e YIACTKH, CKPHTHE NOJA 3alIUTHBIM
TPYHTOBHIM CJIOEM, BO BPEMsl 2JIEKTPONPOGHIHPOBaHHS NPOSABAAIOTCS B BHAE HH3KO-
OMHHIX 30H. PaspriBH NONWSTHNEHOBOR IVIGHKH ¥ H30Ja (HKCEpYIOTCA Ha rpadrke
anekTponpodMAKPOBAHHS B BUAE NEpexpelUBalOMUXCcA JOMaHHX JHHWA B 30He HHES-
KHX 3HaueHH# YIEeJbHHX collpoTuBjeHn#A. Cuay ToKa M PasHOCTb NOTEHIHAJIOB M3«
MepsioT ¢ NOMOHIBIO 3JIEKTPOHHO-CTPENOYHOro KoMmencaropa 3CK-1. B xauectse
NHTAIOMKUX SJCKTPOAOB HYXXHO HCIOJb30BATh XKeJesHHe CTePXKHH, B KauecTBe MpH-
eMHEIX — MeJHue. ONTHMaJbHBIM PacCTOSHHEM MeXJy TOUKaMu HaGJaiojeHHi sBjf-
€TCsl IIar YCTaHOBKH, PaBHBIA 5 M, paccTOsiHMe MeXAy NPOMHJAAMH — 5 M.

9. KOHCTPYKIIUX 3EMJISHOIO NMOJIOTHA C NOBbIINIEHHOV
NAOTHOCTbIO TPYHTOB

0.1. B xauecTBe OAMOro ¥3 BapHaHTOB DEryJMpOBaBHA BORHO-TENJOBOrO PEXH-
Ma cJeiyer NMPOCKTHPOBATb KOHCTPYKIHH 3€MJISHOTO NQJIOTHA, B KOTOPHX TJOTHOCTE
I'PYyHTa B pa6oqu CJiI0€ IIpPeBHILAET HauﬁOJlbmle IJIOTHOCTh MO METOAY CTaHAapT-
HOTro YIJIOTHEHHS. Be.nuquﬂy IVIOTHOCTH TrpyHTa Ha3HayaloT C YYeTOM TEeXHHYCCKIX
HoKasarteJei YIOAOTHAIOUIUX CPEACTB.

B cayuae coxpaHeHHs] cTaGHJIbHON NJOTHOCTH I BNaXXHOCTH TPYHTa B MPOLECCE
IKcnayaTtalud JOPOTH HYXKHO YUMTHIBATDH IIPHI TEXHHKO-3KOHOMHUECKOM oBocHOBAHUH
KOHCTPYKUHH Sli)qJeKT OT CHHXEHHSI BHICOTH HacHINIH H HCHNOJIb30BaHHA CJ0SI I'PpYHTA

63



I3

R __,_,__‘,
7 s 2] e g
/3/ )'.4 L/ 3 -~ 3 0
2 . = sl Pis 7
LI I~ eA 1S Es B°
4 n

v
B AR

, )74 [4
|
ar e 7.
) "
f /%/ 3
7T 777777777777 777 77 L #/4 7 ;7 ;7;
g 4

o 7 d___ﬁ___z,
-_.._\\ :-’—#.4_,__._.
r}

>3m

o b
’| e
- TS AT
~ . 77‘51’%*}‘?‘/%[79{4{7’3 SeA T AT
W_,/f’ .-—---w—--~t‘.l—-~—_ﬁ~-!f=-—-=-z\ 1T oW Wy

SN

Puc., 19. Monepeuswe NPoMHHA HAAcCkNefd ¢ NOBLIMEHHOR NRXOTHOCTLIO FPYATOB BGAR3A
UDPUralHOHHMX COOPYXKEHHR

a, § — Hacminy, paaMellaeMble BJOJb ODOCHTENBHRIX XKaHaNOB; 6, 2 — HAChINM, pa3aMelraeMhle

BIOJb JpEeHAKHO-KOJJAEKTOPHOA CETH, [OHMXKAWIIEeHd ypOoBeHb IPYHTOBHIX BOA; [ — JIOTOK;

2 —YI'L; 3 — pacueTHoe BO3BBLIIIEHHE HH3a AODOXHOA OxeXAB! Han YI'B; 4 - tommuua cHA-

TEA MJOLODOJHOr0 NMOYBEHHOTO CJAOfA; 5 — pacyeTHnlll YpoBeHb BOAB! B KaHaje; 6 — duiabLTpa-

RHOHHLE MakcHMyMm YT'B; 7 — sakpmitas tpyGuaTas ppena (kojnexkTop); 8 — ¥T'B, monuxes-

HOl ApeHo#l (KoahextopoM); 9 — OTKpHITAs [peHa {KOJJeKTOp); [—/V — KOHCTpYKuud c fo-
BEImEHHON NJAOTHOCTBIO I'DYHTOB; V — TPajaMUHOHHEE KOHCTPYKUHSA

€ TOBHILUEHHOH IJOTHOCTBIO B KaUeCTBE HHMIKHErO KOHCTPYKTHBHOIO CJOS LOPOIKHOH
OfeXJH, a TaKkKe YYHTHBAThb MAOMNOJHHTEAbHBIE 3aTpPaTH Ha YIVIOTHEHHe TIpyHTa
£BEPX HODMATHBHHIX BEJHYHH.

[Tpounoctueie u AedopMaUUOHHEE XapaKTEPHCTHKH TPYHTA C NMOBHIIEHHOHA NJOT-
HOCTBIO CJelyeT yCTaHaBJAHBATbL 3KCNEPHMEHTAJbHEIM myTeM. [IpH OpHEeHTHPOBOUHEIX
pacueTaX MOXKHO NPHHUMATh HX 3HAUEHHS, COOTBETCTBYIONIHE BEJHWYHHE BJIAXKHOCTH,
paBHo# ontumaabHoR, mo HMucrpykuun BCH 46-83.

9.2. IlepBoil 3amauefi, KOTOPYI0 HYKHO peNIMTh NPH DaspaGoTKe KOHCTPYKUWH,
ABJIAETCA YCTaHOBJIEHHe BO3MOXHOCTH COXPaHEHHMA CTaGHALHON IJOTHOCTH M BJAX-
HOCTH TPYHTa B MpOLEcCe 3KCnAyaTtanuu LOporH. IIporHo3 oxXujpaeMblX 3HaueHHH
IOJOTHOCTH H BJIAXXHOCTH rpyHTta pabouero ciosi Bo II m III mopoxuo-kaumatunue-
CKHX SOHAaxX CcJeLyeT NPOBOJAUTH COIVIACHO H3JOXEHHOMY B HactosmeM IlocoGum.
TlokasaTenn nydeHHst W ocafKd TPYHTA ¢ NOBHIUEHHON IJIOTHOCTBIO YCTAHABJHBAKOT
SKCNepPHMEHTAJLHEIM nyTeM corsacuo npuia. 4, [lpu opuentuposounnx pacuerax
MOXHO HCIOJNL30BaTh MAAaHHBlE, NpPUBeleHHHe B pas3A. 6 Hacrosmero ITocobus aas
TPyHTa ¢ HauGOJbIUeH NJIOTHOCTBIO MO METOAY CTAHAAPTHOTO YINIOTHEHHUS.

IIpu BO3MOXHOCTH pa3yIJOTHEHHS TpPyHTa CJEAYyeT PAcCMOTPETh BAPHAHTH
KOHCTPYKUHMA SeMJSHOTO MHOJIOTHA C JAPEHUPYIOIUHMH M THAPOH3OJHPYIOIHUMH IIpO-
€NIoiKaMH, ¢ TEIVION30JUDPYIOIIAM CJIOEM W ¢ ADYCHMH MEPONPHSITHAMH MO PeryJH-
pPOBaHHIO BORHO-TENJVIOBOTO PeXXHUMa, U3JNO0XEHHHIMH B HacrosmeM ITocoGnu, KoTophle
HDO3BOJIAIOT OGECNEeuUTh CTaGUALHYIO NOJIOTHOCTb M BJAXHOCTb [PYHTa B IIpouecce
SKCILTyaTalHH JOpPOTH.
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[Ipu mpoekTuHpoBanuu 3emasxoro moxorsa B IV u V 30Hax ciepyer mpepycMar-
PHBaTh 3alUTYy CBf3HOrO Ha@yXamollero rpyHTa OT AOYBJAXKHEHHA B NPOLECCE 3KC-
nIyaTanyH.

9.3. Ilpu mpoeKTHPOBAHMM 3€MJSIHOIO MOJOTEA B 3aCYLIIMBHX DpafioHax [OXHOMA
qacTi V JOPOMHO-KJUMATHYECKOA 30HH HeOOXOAMMO YYUTHIBAThb, YTO B 3TOM Deruo-
He INIOTHOCTh I'DYHTOB NPAKTHYECKH He YMeHBUIAeTCA B HPOIleCCe IKCIAYATALHU
ZOpOrH.

B sTHx palloHaX MOXHO NPHMEHATb TIPYHTHl NOBHIUEHHOH NJAOTHOCTH NPH IPO-
H3BOACTBE PaGoT mo ycTpoMCTBY BepxHeil YacTH 3EMJSHOIO NOJOTHA B XOJOAHLIMH
MepHOA rofa, KOTAA ecTecTBeHHAs BJIAXKHOCTb I'PYHTa GJH3KAa K ONTUMAJbHOH, a mo-
TeDPY BJiaTH NPH HCHaPeHHH HecyllecTBeHHBI.

Ilpu npoexTHpOBaHNM 3eMJSHOIO MOJOTHA IOBHIUEHHOH MJIOTHOCTH HYXHO HMETh
JlaHHBle arpoMeTeopOJIOruyeckol CTaHUHMH, PacnoJIOKeHHO! B pafioHe NMPOEKTHPYeMoO#
Aopory, O ray6MHe NpOMAauyMBaHMA TPYHTOBOR TOJLIM M TEMIlepaType BO3Ayxa AJf
COCTABJIEHHs] MNpOeKTa OpraHu3al¥d CTPOHTEJbCTBAa U pacdera no'rpe6ﬂocm BOAE!
Ha JOYyBJaXHEHHe IPyHTAa B 3aBHCHMOCTH OT Ce30HA NPOU3BOACTBA pPaGoT.

Ha yuactkax popor BG/M3H WUPDHTALMOHHBLIX COOpPY:KeHHH clefyeT YCTPaHBaAThb
CJI0¥ U3 TPYHTOB MNOBHIUEHHOH MIOTHOCTH COTJIACHO KOHCTPYKUMAM 3€MJSAHOrO Mo-
JoTHa Ha puc. 19.

Korerpykuuio I ¢ NOBHILNEHHOR NJOTHOCTHIO Ha BCIO TOJMINMHY pabodero CJof
HYXHO NpPUMeHATb Ha Joporax | Texuumueckofi Karteropmu, & Takke Ha Joporax
II—II1 xareropufi ¢ nemeHToGeTOHHHIM nokpeiTHeM. Kouerpykumio III myxuo npu-
MeHATb Ha Aoporax II—III kateropum ¢ achanpTOGeTOHHEM NOKpRTHeM, KOHCTPYK-
muu II, IV » V myxHO npumeuats ua goporax IV—V Texnuueckofl KaTeropum.

IIPHJIOKEHHE 1

TUIIbl YBJIAJKHEHHUS PABOYEIO CJIOHA
3EMJISIHOI'O HOJIOTHA

Has npoeKTHPOBaHHA MEPONPHATHA 1O PEeryJMpoBaHUI0 BOXHO-TEIJIOBOrO PEIKH-
Ma HeoGXOAHMO NpPeABAPHTE]LHO YCTAHOBHTH TUI YBJAXHEHHS PaGouero cios 3eM-
JISTHOTO MOJIOTHA MO Ta6NuIe HACTOAINEro NPUJIONKEHHUS.

$eus
%235
o 8 E 1=
Eg ®3 OCHOBHBI® MCTOYHHKH YBNAaXCHEHHR TlpH3RaKK RAHHOFO THANA YBAAXKHEHKA
e R g 2
EE98
1 ArtMocdepHBe ocanku IToBepxXHOCTHHE CTOK Ha MECTHOCTH
obecneyeH, B BHeMKe NMPOJOJbHLIN VK-
JoH jgopord He menee 20%o.
[pyHTOBHE BOAB HJIM BEDXOBOAKa 3a-
JeraioT Ha «GesomacHoi» rayGmHe OT
5 BepXa MOKPHITHS Ipoesxkel wacTH

AtMoctepuble  ocaakH-++noBepx- | [ToBepXHOCTHEIE CTOK Ha MECTHOCTH HE
HOCTHble BOJHI, 3acCTaHBaiollyecs | oGecneyed, B BhleMKEe NPONOJBHHI{ yK-
BOJIH3H JOPOrH B OCEHHWH H Be- | toH Aoporu Mmemee 20%;. OrcyTermyior
CeHHHUIT mepHoAnl roja cnenyasibHble HH2KEHepHble MeponpHs-
THS MO 3aLIUTe 3eMJAHOrO NOJOTHZ OT
YBJI2XKHEHHS] TNOBEPXHOCTHHEIMA BO/a-
Mu. Ilosoxkenne pacyeTHOro TrOpPH3OH-
Ta TPYHTOBHIX BOJX WJIH BepXOBOAKH
TO Xe, YTO I IPH NEepBOM THIE yBJaX-
HeRus
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I podosxenue rab.a.

OcHOBHbIE MCTOYHHKH YBJa:KHEHHS TIpU3HAKA NAHHOTO THHA YBNaXKHEHUSH

Tdn ysJaaxne-
nua paGoyero
cJIod 3eMJIA-
NOro NOJOTHA

@

ATtMmocgepHble  ocagkH+TPYHTO- | PacueTHbili TOPH3OHT TI'DYHTOBHIX BOJR
BHE BOAb HJIM BePXOBOAKA HJIH | HJIM BEPXOBOJKH 3aJieraeT Bhille «Ge30-
atMochepnrie ocaaxH-+noBepXx- | nacHok» ray6unsl. [lousml ¢ mpusuaka-
HOCTHHIE BOAH NPH KPYIJOro- | Mu 3aosadnBaHusi ¥ GOJIOTHBIE TOYBEHL
IIYHOM ¥X CTOSIHMH Y mojomBH | OTcyTcTBYIOT cnendaJjbHHe HHXKeHep-
HachiNH Hble MEPONpPHSITHA 10 3aIRuTe 3eMJfl-
HOT'O MOJIOTHA OT YBJ2XKHEHUA INOBEPX-
HOCTHBHIME H TPYHTOBHIMH BOINaMH H
BEepPXOBOAKOM

Hox paGouum cjaoeM HYMXKHO IIOHHMaTh 4acTh TNOJOTHAZ, DACIOJAramulyiocs B
npelesax 3eMJSHOIO NOJOTHZ OT HH3a JOPOXKHOR oJeXAn Ha 2/3 rayGuHu mpomep-
3aHus, HO He MeHee 1,5 M OT NMOBEDXHOCTH IOKDPBITHA NPoe3xel HaCTH.

B xayecTBe pacYeTHHIX TOPH3OHTOB TPYHTOBLIX BOJA CJEAYeT NPHHUMATh HX
HaHBHCIINE YPOBHH OCEHbIO W BECHOH B MEPHOJ MEeX/JY KamuTa/JbHHIMH PEMOHTaMHM
JlopoxHoil ogexan (cM. pa3g. 3 Hacrosuero IToco6us). Ilpu nanmuum BepxoBOAKH
32 pacyeTHHI ypPOBeHb 3THX BOJ NPYHAMAIOT TOPH3OHT OIJICEHHS.

«Besonacuyio» ray6uHy saneranus rPYHTOBHIX BOJA M BEPXOBOAKH OT Bepxa Io-
RPBITHS TIPOE33KEel HacTH OCEHBbIO Ieped HpPOMep3aHHeM 3eMJASAHOro ImoJotHa He.ypoc),
M, H BecHOH B nepHox orTauBaHHA He.yps), M, ONPEIESSAIOT NO BEIPAXKEHUAM:

Hﬁ,yp(oc) =hoa+hnp+hx ) (1)

Heyp ey = 1,5+ Iy, (2)

rae fox — TOJLIMHA AOPOIKHOA OAEXKHAB, M; Anp — rAyOHHA NPOMEP3aHHS 3EMJSHOIC
NOJIOTHA OT HHU3a AODOXKHOM OJEXJAH, M; Ax — BEHICOTA KANWIAPHOTO MOJHATHA BO-
B B TPYHTE, M; 1,50 — MUHMMAaJbHasi TOMUKHa pabouero cJof 3eMJASHOrO IOJA0THA, M.

Caenyer uMeTb B BHAY, uTO (opMynaa (1) HACTOAIIEr0 NPHAOMEHHA INpHMe-
HUMA UPKE Foxt+FAnp>1,5 M. B nporusnoM cayuae He.ypiocy=1,54x.

IIpn ycrpoiicTBe nox pabouuM cJ0EM 3eMJSHOrO NOJOTHA HAa BCIO ero MHPHHY
THAPOU3ONHPYIOUINX WJIH KaNHJJISDONPEPHIBAIONINX POCJAOEK HYIKHO NPHHUMATh, HTO
TPYHTOBHIE BOAL! M BEPXOBOJAKA 3aJeraioT Ha «GesomacHof» riyOGuHe.

I'ny6uny npoMepsaHus BHYHCASIOT 10 dopmydse (44) npu npeiBapuTesbHO Ha-
MeUYeHHOH KOHCTPYKIIMH JOPOXCHOR OJEXIH, TpeGyeMOi IJOTHOCTH 3eMJSHOTO TOo-
JIOTHA NHPH CTPOUTENLCTBE AOPOTH U NJAOTHOCTH TPYHTOR €CTECTBEHHOTO OCHOBAHUSA
Huxe pabouero ciost (cM, m. 1.6) ¥ nIpH BA2XKHOCTH TPYHTOB, PaBHOA Kamuaisp-
Hofl BaaroeMKocTH (cM. m. 2.2 Hacrosmero [TocoGus).

Jnst yuacTKOB mopor, mpoeKTHPYEMEIX B HacHIH BHICOTOH MeHee 1,5 M, a Takke
B BHEMKax HYXHO IPHHHMaTh BHICOTY KaNWJSPHOTO NOJHATHS 1O (opMmyJe

h=1,01 (ql.( ao T q"x (10) +q“£((10) +qlv|((1o)) ! (4psg), 3)

rae 1,01 — Bennunna no ¢opmyae (32) mpu rtemneparype 5°C;  g'koy,  §'x(10)
g 10y, q‘Vn(w)—y):(eJleble JBHXYIIHE CHABl MEHMCKOB BOJBI IIpH TeMilepaType
10° C cootBerctreenno B I, 1I, III, IV rpynmax xamunnspos rpyHta, Ila; ps — mior-
HOCThL BOAM, Xr/M%; g — yckopeHue cBoOOAHOro mapmeHus, Mfc?.

3HaueHna §'x10y; §'xq0y); §Vx(10); §Vr(10) CASAYET YCTAHABAMBATH IKCIEPHMEH-
TaJbHO, COIVIACHO mNpuJ. 2, HAH NPHEHEMATh no TaGj. 7 AJA TPYHTA €CTECTBEHHOro
OCHOBaHH4.
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ITpu pacnonoXeuuy B OCHOBAHMM HACHIOH KJIM BHIEMKH HECKOJbKHX CJIOEB CPYH-
Ta PasHBIX THIIOB MJIM IUIOTHOCTH TOJIIHHOY He MeHee 0,2 M pacuer mo dopmysne (3)
HACTOALIECTO NPHJIOXKEHHs CJeAyeT HauuHaTh JAJAA CJAOA TPYHTa HajJ TOPH3OHTOM
FPYHTOBHIX BOJA HJIM BepxOBOAKH. IIpn BequuuHe Ay MeHee TOJMHE 3TOTO CJOA
pacuer 3akonueH. [TosyueHnasi BequunHa h, sBAsieTC HCKOMOH. B nportusHoM cuy-
Yae HYXKHO ONpPEeAe/IUTh BEJIHYHHY fx MJA CJASAYIOUIEr0 C/I0S IPYHTa HaX TOPH3OHTOM
TPYHTOBBIX BOJ WJH BepxoBoAxH. [Ipn Besnuune Ay MeHee cyMMapHOH TOJILIHHLL
9TOr0 CJI0A M HUAKejexallero cJjof TPYHTA HaJ TOPU3OHTOM TPYHTOBHX BOA WAH
BepXOBOJKH pacuer 3akoHueH. ITonyuenHast BenHuMHA A sABJAeTcA HckOMOH. B mpo-
THBHOM CJlyyae HYXHO NpPOJOJIKUTb pacueT XJIs CJEAYIOUlero cJos rpyHTa H T. [.

Pacuer «Ge3omacHbix» ry0MH 3ajleraHusi TPYHTOBHIX BOA H BePXOBOJAKH Ha
yJacTKax JOpOT, NPOeKTHPYEMHX B HACHIMM BHICOTOH Gosee 1,5 M, HYXKHO ycraHas-
JuBaTh mo dopmysam (1) u (2) HACTOAILErO NPHJIONKEHHS € YYeTOM KanUJJISPHOrO
MOJHATHS BOABLI B 'PYHTAX HACHIIH.

Mocrynnenne xanumisipHoM BOAW B HAcHNb MOXHO OXHAATh B TOM ciydae,
KOTJa BeJMYHHA KANWJJASAPHOTO MORHATHS BOAR B IPYHTAX €CTECTBEHHOrO OCHOBAHHUA
no dgopMyne (3) HACTOAINEro NPHIAOKEHHs GoJbllie PacCTOAHUA NO BEPTHKAJH OT
MOJOMBE HACHNH A0 TOPH30HTA I'PYHTOBHIX BOJ H BEPXOBOAKM OCEHBbIO HJIM BECHOH.

[Ipn nammuum TakMx ycHOBHA HYXKHO YCTaHaBAHBATL BHICOTY KalWIIAPHOTO
MOAHATHA BOAH B IPYHTaxX HACHIM No dopMmyJe

b= (8'+ 8"+ 8" 4+ sV 14, (4)

rae S, SY, SUI SV __ paccTosHHA, HA KOTOPHE IIPOCOYHJIACh BOXA COOTBETCTBEHHO
8 I, II, 111, IV rpynmnax KanuijaapoB IPYHTAa HAcHIIH OT TFOPH3OHTA I'PYHTOBHIX BOJ
UM BepXOBOAKH, M.

3Havenns S', S, SM, SV crepyer ycranaeauBath no (opMmynam (28) —(33).
IIpn pacuere «GezonacHofiy rJAyGHHE! 3ajleTaHHA IPYHTOBLIX BOJ B BeCEHHMIH NEpHOR
clelyeT NPHHHUMATh NPOAOJIKHTENBHOCT KaNUJISIPHONO NMOARHATHA BOAH B TPYHTaX
gaceinu paBHo#t 15 u 10 cyt coorBercTBeRHO Aas II u III mopoxHO-KMIHMaTHUECKHK
B0H.
ITpn pacuere «GesomacHoii» rayGHHBI 3ajeraHHs TPYHTOBHIX BOJ, B OCeHHHE mne-
pHOZ cAefyeT ONpeleNsTh NPOLOJIKHTENIPHOCTh KANMWIIAPHOrO MOAHATHA BOALI B
TPYHTAxX HAcHIH f., cyT, N0 (opmyne

tn = (Ax — Hoc(mag)) Toc / (Hyepy — Hoc(max))> (5)

tle Ay — BBHICOTZ KalM/AISPHOIO HOAHATHA BOAHW B I'DYHTAX €CTECTBEHHOrO OCHOBA:
Husa mo copmyde (3) Hacrosmero HPUIOKeHHA, M; Hoc(maxy, Haepy — Iiy6uHA 32-
JIETaHHUsT YPOBHS I'PYHTOBHX BOJL OT HOBEPXHOCTH 3eMJH COOTBETCTBEHHO B OCEHHHEH
nepuof {mo gopmyse (26)] u B JeTHHRt nepHOR (nO CpeiHEMHOI'OJETHHM JAAHHKIM, M);
Toc — NPOAONKHUTENLHOCTh NMEPHOJA OT Hayaja OCEHH A0 HACTYILIEHHs YCTORYMBOro
poMep3aHusl TPYHTa, CYT.

3a Hauano OCEHH CJeflyeT NPHHEMATh LAaTy YCTOHYHMBOTO MEpPEXofa TeMmepary-
pu Bo3gyxa uepes 10°C, 3a wauano mpomepsaHus CpyHTa — uepes Munyc 5° C.

Ha MecTHOCTH ¢ HeofecneyeHHBIM NOBEPXHOCTHHIM CTOKOM, Ha KOTOPOM BBIAEp-
KuBaercad «0e3omacHoe» PaccTOSHHME OT ypesa BOAW 0 GPOBKH 3eMJISSHOrO IIOJIOTHA,
crelyer NpHEMMath l-H THN yBJaMHeHWst pabodyero cJjos 3eMJSIHOTO HOJIOTHA TNpPH
YCIOBHH 3aJjleraHus I'DYHTOBHIX BOJA HJM BEPXOBOJAKH Ha «Oe3omacHofi» riyGuHe.

Beanuyuny «6e3onacHoro» paccTOHUA OT ype3a NMOBEPXHOCTHOH BOAM (OTCYTCT-
Byiollell He MeHee %/3 JIETHEro mepHOZA) HYMXHO NPHHUMATDL: paBHEM 5—10 M — pu
cynecax; 2—5 M — DU JIErKHX [OBIEBATHIX CYIJHHKAX H 2 M — [PH TSAXKeJbIX Mbi-
JIeBaTHIX CYrJMHKAaxX M I[VIMHaX (MEHbIHe 3HAUEHHS cJaelyeT NpPHHHMATh A TpyH-
TOB ¢ GOJBUIMM YHCJAOM N/IACTHYHOCTH; NIPH 3aJIeraHiyl pas/IMYHBIX I'PYHTOB — IPH-
HHMaTb HauGoJbIIHe 3HATEHHNS).

Tpu otcyrcrenn Ha gopore | TexHuueckofl KaTeropHu ycTPOfiCTB MO OTBOLY
BOIb! ¢ Pa3Ae/nTeBHOR HOJIOCH CJAeAYeT RPHHHMAaTh 2-ff THI yBJaxkHeHHA pabouero
CJI0s1 3eMJASHOIO MOJOTHA.

5 67



NNPHJIOKEHHE 2

METO/1 3KCIIEPUMEHTAJIBHOTO OINPEJEJIEHHS NMOKA3ATEJIEN
KATIWJIJISIPHBIX CBOYICTB I'PYHTA

Onpepenentie nokasartesell KanuANSPHBIX CBOMCTB HYXHO NPOBOJHMTb Ha Mpea-
CTaBUTENbHON npobGe rpynra. Jas sToro HyxHo oTOOpaTh 113 Kapbepa He MeHee Of-
Hoil mpo6u u3 xaxawx 300 M2 rpynra. g nmpoG, OoTHOCAHXCS K OJNHOH pasHo-
BHAHOCTH TPYHTa, BHIMHCHIBAIOT CTATHCTHUSCKHMA DAA HX 3HaYeHMH BJaXHOCTH Ha
rpannue Tekydectd. ITo 5THM RaHHHIM OHDPEAEJAIOT BEJHNMHHY BJAAXKHOCTH Ha FpaHHUE
TEeKyYeCTH TPYHTa IPH ypoBHe HaJexXHOCcTH He MeHee 0,9,

TToxazateNn KamWIAPHBEIX CBOHCTB HYXHO OnpelessiTh Ha Hpo6e rpyHra, BI2X-
HOCTB KOTOPOrO Ha TIpaHHLE TEeKyuecTH paBHa MaH Gojee cOOTBeTCTBYMOWlEH Beau-
YHMHE NIPH YPOBHEe HajexXHocTH He MeHee 0,9,

ApanoruHo HyXHO oT6HpPaTh NpPo6y IPYHTa H3 OCHOBAaHWS HACHINH HJH BBHIEM-
ku. B stoM cayuae or6op npob rpyHTa cjefyeT NPOBOAMTL A0 TJYOGMHL mnpoMep-
3aHHA, HO He MeHee 2 M OT NMOAOWIBH HAcHINH HJHM rpaHunbl pabouero cjos B BH-
emxe,

Jna HeKOHJHIMOHHBIX NECKOB, npefHasHAYeHHHX [Jj ycTpoiicTBa Mopo3o3a-
LMTHEIX WM JAPEHHPYIOINMX CJIOEB, HYXKHO OTGHpaTh B Kapbepe He MeHee OXHON
npo6u u3 kaxaex 50 M3 rpynta. Has npo6 mecka, oTHOcAmMXcS K OJHOH pasHo-
BHAHOCTM, BHINHCHIBAIOT CTATHCTHUECKHA psjx 3HaueHHH coXepXKaHMA B HHX NELIH
n rauuet, Ilo 3TMM JaHHBIM YCTaHAaBJWBAIOT NPEJCTABHTENbHYIO NpoOy necka IpH
YpOBHE Haje:XHOcTH He Menee 0,9.

IToxaszaTe/In KaNWJISPHBIX CBOMCTB CJEAYET ONDefesiTh AJsl KaXJoH pasHo-
BHIHOCTH X ILIOTHOCTH TPYHTa C TpeXKpaTHOH mnosTopsieMocthio. M3 HuX B pacuer
caefyeT NPHHHMMATh JaHHble HMCOLITaHHH, NPH KOTOPHX OHIa nojyyeHa Hauboabmas
MHTEHCHBHOCTb BINHTHIBAHHA BOJE B I'PYHT.

Jnst noxfopa KanHMJAspPHOH CHCTEMH HeoO6XOJMMO HMETb KPHBYIO H3MeHeHUA
HHTEHCHBHOCTH BIHMTLIBAHYMS BO BpPEMEHM H 3MIOPY BJAXKHOCTH TPYHTa OT coOCTBEHHO
KanumwispHo#t BOAL IPH JABUMKEHHM BHH3 (puc. 2). DT AaHHble MOryT OHTL HOJY-
yeHsl NyTeM HCHBITaHHH I'PYHTA NPH ONTHMAaJbHOA BJaXXHOCTH B npubope, cocrosdlieM
13 pa3beMHBLIX KOJell, Or0JI0BKA, NOAJAOHA U mbeaoMerpa (pue. 1).

KoJjionka 1n3 cBHHUMBaIOLHXCH XoJen (auaMerpoM H Boicorodl 100 mM) obaer-
yaer 3a6uBKy TPyHTa, a TakyXe HM3MepeHHe €ro nocjofinofl BiaaxHocTH. Maxcuialb-
nHas Bbicora KoaoHky 100 cM. I'pyHT nopaepxuBaeTcss JAHPYATOH MeTaJHUSCKOH
nJacTHHOMN, Haxojasuielics B IOAJOHE, B KOTOPOM HMEIOTCH OTBEPCTHUS AJS BHIXOJA
BO3Ayxad, Ha BepxHee KONBIO HABMRUNMBAETCS OFOJIOBOK ¢ NPO3pauHoil Kpuimikofi w3
oprcrekna. B oronoBok mnogaercsi BoAa, Hanmop KOTOPOH MOXHO peryJanpoBaTh. [idA
npeXoTBpalledda HabyXaHWS I'PYHTA [PU HACHINEHUH €ro BOAOH OrosoBoxk o6opy-
IOBaH appeTHPHHM BHHTOM.

ViHTeHCHBHOCTE BHHMTHIBAHHA ONPEJENAIOT € IOMOIIBIO Tbe30MeTpliyeckoit Tpyo6-
KM, O KOTOPOHl BOJAA MOCTYNZeT B OrOJOBOK. Ilepex sarpyskoit B nmpubop IDYHT
Npe/BapHTEJLHO BLICYLINBAIOT Ha BO3JyXe, pasMenbyaioT, NPOCEHBAIOT YEpe3 CHTO
¢ muaMerpoM oTsepctuit 2 MM. M3 npocestnnoro rpyHra GepyT HaBecKy, HeoGXOLH-
MYIO [l 3aMOJHEHMs B VILIOTHEHHOM COCTOSIHHM OJHOrO KoJabla., B Hee noGapasior
BOJy, KOJIH4ecTBO KOTODOH ONPeAe]AIOT HCXOAA H3 ONTHMajbHOH HauyajJbHOH BiaX-
HocTH rpyHra. [locne noGaBieHHs BOJH TPYHT TINATEJBbHO MEPEMEIIMBAIOT, 3arpy-
aloT B KOJIbIO H YNJOTHAIOT B JBa CJI0S TPaMOOBKOH; JJs yCTpaHEHHS CJOHUCTOCTH
KaxAbH cJof TpyHTa mocse YIJIOTHEHHS PHIXAAT HA TayGuuy oxoso 1 cm. Kosbna
CBHHUMBAIOT 1O Mepe MX 3arpysku. Jlias KOHTpOJA BNAXKHOCTH TPYHTA INIPU 3arpyske
H3 KaXAo# HaBeCKH I'PyHTa OepyT CpejHIOn mnpoly.

Cienyiomasi onepauus — 3aNoJHEHHEe OrOJIOBKa BOXOH [0 ee c/auBa uepe3 OT-
BepCTHE B KpHIIKe. 3akphlBasg TO OTBEpPCTHE NPOGKOH M AOBOAS BOAY B CTEKJAH-
Holl rpagympoBaBHON TPYGKe JO ONpPEAENEeHHOrO YPOBHS, BKJIOYAIOT CEKYHAOMEP.
3a cyeT BUUTHIBaHHS BOJAH B TPYHT NPOMCXOAMT OmOpoxkHenwe TpyOku. Ilpm moctH-
XKEeHnH MEHHCKOM BOJH 3alaHHOr0 OTCYETa CEKYHAOMEep BHKAwUaioT. OAHOBPEMEHHO
PEFHCTPHUPYIOT TEMIEPaTypy BOAHL IO DTYTHOMY TEpMOMETPY, BMOHTHPOBaHHOMY B
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Puc. 1. Cxema mpuGopa Aag onpeacaeHud
noKasatelefli KanMIJSpHBIX CBOHCTB IpPYHETa )
1 — noajpoH; 2 — OTBepCTHE B MNOAJOHe, 3 — 0,11 0,13 0,15 w
AnpyaTas NaacTHHAa; 4 — pasbeMHBlE KOJb- 0 I I T =0
na AAsf 3anOJHEHHS TPYHTOM; & — OroJIOBOK;
6 —npo6ka B KPHMKE OroJoBKA; 7 — | ) |
appeTHpHRA BAHT; 8 — TepMoMeTp; 9 — OTRED- 104 w i | 1 o
CTHE B OroJioBKe; [0 — BOJONOABOAAILAS ! I |
Tpy6Kka; [l — cTeKJIsiHHa§ TrpaayupoBaHHaga s 0,1 1 i } 2 3
TpyOKa; 12 — pepxarenn < ! l
=z | !
=
Puc, 2. MNopGop EKanmidispHOl  CHCTeMbI T o2 L AdTD
IPYHTA g P
€ — U3MEHEHHe WHTEHCHBEOCTM BUHTHIBABHA °
BOAH B FDYHT BO BpPEMEHH; 6 — pachnpeneie- o
BHEe BJAXKHOCTH B TIpyHTe; [ — pacueTsas
KpHBad; 2 — HATYpPHas KpHBas 0,3

Kpbiky orosopxa. Ilpu ofpasoBanuu ny3HPBKOB BO3AyXa MOA KDHIUKOH OroJioBKa
BOAY CJMBAIOT.

Tonmuny caos BoAbl HA NOBEPXHOCTH IPYHTAa fa, M, BHMHCAAIOT KaK CpefHe-
apu(MeTHYECKOE MEeXJy 3HaueHHSIMM HanopoB, COOTBETCTBYIOMIMX PErHCTPUPYEMHIM
MOJMOXKEHHAM MeHHCKa.

MurencuBHOCTD BIMTLIBAHHS BOAW B IPYHT ONPEJENsAOT AeJeHHeM oGbeMa IIpo-
counpiiefics BoAW (B M3) Ha NpOM3BeAEHHe M3 NPONONKHUTEJLHOCTH HHTEPBANa
(B cex) Ha mJomajb BOUTHIBaHAS (B M2),

ITo oxoHuyaHnum ombITa OrOJOBOK CHHMAIOT H C IOBEPXHOCTH FPYHTa YAQJSIOT
BOZY.

O6pasup rpyHTa IJsi ONpejeNeHHs HX BJAXHOCTH or6upalor u3 npubopa mo
OKOHYAHHH IpOll€cca BIUTHIBAHMSA B CXAThle CPOKH AJA TOro, uroObl He IIPOH30LUNO
CYIIEeCTBEHHOr0 mepepacrnpesiejieHdss BOJAH B TPYHTOBOR KojioHke, B mecke TpyaHg
3a(dUKCHPOBAaTh YNOMSHYTYIO SHI0PY BJAXKHOCTH Ha MOMEHT OKOHYUAHHUS IIPOIECCa
BNHTHIBAHHS, TO3TOMY JJisl TAaKOrO IDPYHTa HYXHO ONPEAeNWTb 3IIOpY BJIAXKHOCTH
NPH ABHMKEHHH COOCTBEHHO KamMJIASPHOW BOAH BepPTHKAJbHO BBepX. B sToM cayuae
TPYHT B KOJIOHKE HACHIIAIOT BOZOA cHH3y. VIHTEHCHBHOCTb BIIHTHBAHHUSA ONpPEASAAIOT
¢ [OMOILBIO NMbe3oMeTpHYecKoi TPyGKH, M0 KOTOpOH Bojga mocTymaer B moamoH. Or-
6op rpyHra Ha BJAaXHOCTh NPOBOAST IOCAE TOrO, KaK NpeKpaTHUTcA MepeMelieHue
KanuanapHo#l BOAL. B 3TOT MOMEHT MHTEHCHBHOCTh BNHTLIBAHMWS PaBHA HYJIO.

3ateM onpejendlOT 3HaueHMs KO3 (UIMEHTOB NPOCaydHBaHHA Boiaun Ky A8
KaKJT0# M3 yeThIpeX rpyNN KanuJisgpoB:

KgINY — (N —1)¥] ps
441 (Wxs — Wonr) pex '

(1)

w
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rie Ky — koapduuuent ouaprpamum BOAM, M/c; N — HOpPAAROBHIH HOMEp rpymmnet
Kanuaasapos (N=1, 2, 3, 4); P — napamerp, xapaxkTepusyOIUuii KanwuispHyio cric-
TeMy rpyHTa, Ge3pasMepHasi BeaHYMHA.

Ipu K'y=K"y=K"'p=K"y Beamuura $=1; npu K'u<KU,<K"l, <KV pe.
JuyuHa P> 1.

Iapamerp ¢ onperensierca moaGopom. Jlns 3TOro 3ajaiores 3nayeHuey $, mpu
KOTOpoM ycraHaBauBaloT BeawdnHu K'w, K'w, K'"'w, K'Vw. 3atem mo smope pia:-
HOCTH IJIMHHCTHIX TPYHTOB ONPEAEAIOT IyGHMHY, HA KOTOPYIO NPOCOuMJIach Boxa B
OTAEJbHLIX IPYNNaX KaNHIAAPOB K MOMEHTY OKOHYaHHSL OmHTa. [lns 3Toro amopy
BIAXHOCTH Ha OTpeske OT Wiy A0 Wonr pasGHBAIOT HA UETHPE paBHLE yacTl, Cpexn-
HAs royOuHa kaxaod us mux M 6yjer uckomoll. HamGonbwas ray6una, na KOTOPYIO
Tpocoumach BOJ, cooTBercTByer IV rpynne, naumeHbwas -1 rpynne kamuaispos.
Tlocne sroro mnpu ussecTHmx 3nauemmsx: K's m S K, m SU; K, y SHI.
KWy u S¥; hy u ¢ (f — BpeMs NpOBefieHHs] ONLITA) YCTAHABJAHBAIOT 1O ¢dopmyae (28)’
wian no nomorpaMme (cM. puc. 6 ITocobus) Beauuuunl q%, g'l, gy, ¢V, Ipu
P=1 HCKOMble BEJHMUMHH JOJIKHH YNOBJETBOPATh ONPELENEHHLIM TPeGOBAHHAM,
a UMEHHO g§x=¢q'k=qVy=¢"V Tlpm P>1 NOMKHH COGMOAATLCH COOTHOIICHHS:
§%>qx>q" >V, Ecnu HeyZOBJETBODEHH 9TH YCJIOBHS, HEOGXOXUMO [PHHATH
Goxbluee snauenwe Y M MOBTOPHT> pacuer. Onpefenus, Takum 06pasoM, ABHKyUIHE
CHJIH MEHHCKOB ¥ KO3 (HUMEHTH NPOCAYHBAHMs, BLIYHCAAIOT MHTEHCHBHOCTE BIHTH-
BaHHA BOAH B PYHT Ha pa3auuHble MOMEHTH BPEMEHH imm, M/C:

(Wis — Wonr) Pex Kl,w (9 / (9s8) + hs + sh
4ps st

K (4" / (pog) + 1o +8") | K™y (4" / (psg) + 1o+ 5™

ipg =

+ S“ + S“l +
v IV v
e [/ hs+ S
+ Ky ' (g (psaﬁf) —+ hs+ ) . @)

Bxogsamue B ¢opMmyay (2) macrosulero mpuioxendst sHayemus S!, S!, S y SV
ycTaHaBNHBalOT N0 ypaBHeHuo (28) wam mo HoMorpaMme (cM. puc. 6 IToco6us) Ha
paccMaTpuBaeMH#i MOMEHT BpeMeHHU f.

Takue pacueThl TNpPOBOAAT NPH psfe 3HayeHud 1p. 3a HCKOMblE 3HAUYEHHS
' g%, q"y, g¥%, Klw, Ky, KWy, Ky NPHHEMAIOT T€, IPM KOTOPHIX HaMIyY-
mpM 06pasoM COBNAAAlOT pacdeTHAs M (PAKTHUECKAsl KPUBble HHTEHCUBHOCTII BIH-
THIBAHHS BOABI B I'DYHT.

IToxa3zaTesn KansJIAPHBIX CBOHCTB NECYaHHIX TPYHTOB ONPEENAIOT AHAJIOTHY-
HBIM O6pa3oM. PasHnpma TOJbKO B YCTAHOBJEHMM 3HaueHMil JBMXYIOHX CHJ MeHH-
ckoB. Vx ompejensior no BHICOTE KaNMWWISIPHOrO MOAHATHA BojaH. Ilpn sTomM Hau-
Gosbliasi BLICOTA, HA KOTOPyO MOAHSJAch BOAA, COOTBETCTBYeT | rpymie Kanuans-
POB, HauMeHblnas — IV rpymme:

QKI = Paghxli qx“ == Paghxu; qu = Psghum; lh([v = pthKIV,

roe hly, k', A1y, AV, — COOTBETCTBEHHO MaKCHMaJbHafi BHICOTA KaNMMJJAAPHOrO IOA-
usatus Boxe! B I, Il III u IV rpynnmax kanuiasipos, M.

3aTeM BHUHCAAT No ¢opMmyie (1) HacTosulero NPHAOKEHHS 3HAUEHHS
K'v, K%y, KM, KV, mocie uero NPOBOASAT pacueT M CPaBHUBAOT IOJNYYEHHEIS
BEJIHUMHLL ¢ (AKTHUECKHMMHM 3HAYEHHWAMY HHTEHCHBHOCTHM BIHTHIBAHUS BOAH B IPYHT
OpH €ro yBJajsXeHEHWH CHM3Y:

(Wis — Wonr) Pex ( g qKII
fon = Ky | =7 —1|+Ko" | —7— 1] +
" 4ps [ “ \pegs' “ \pags"

L1 qIV
+ Ky L—l)—i-l(ww ———l) . (3)
pog StV
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Bxoasunie B gopmyay (3) Hacroslero npuicxKeHus sHavenus S', S!I, SUfp SV
yCTaHaBANBAOT No ypaBHeHmO (28) mam nmo smoMorpamme {cM. puc. 6 ITocoGus) Ha
paccMaTpHBaeMblfi MOMEHT BPEMEHH f.

3ateM no dopmynam (32) u (33) NPUBOAST 3HAUEHHS NOKaszaTeJell KamuaJasap-
BHX CcBOHCTB rpyHra k TeMneparype 10°C.

IIPHJIO)KEHHE 3

YCTAHOBJIEHUE KJAMMATHYECKHNX [TAPAMETPOB

Jlas onpejenenus KJAMMAaTHYECKHX I1apaMeTpPOB HYXXKHO HMeTb KPHBYIO X0Aa
TeMIlepaTypH BO3Ayxa B 3uMHuil nepuof (puc. 1, 2), rae Ty — OpoAOMKHTENLHOCTD
3UMHero nepuoja, cyT.

ITo sToit xpuBo#l OmpeRejsiOT Omin — MHHHMAJBHYIO TeMIepaTypy Bo3Ayxa, °C,
# Thon — NMEPHOA TOHMKEHUs TeMmepaTypel Bo3fyXa oT 0° 10 Omin, CYT.

IIp1 3alaHHOM 2san YCTAHABJMBAIOT IO KpHBOA X0Ja TeMmepaTypsl Bo3LyXa
nokasarean 3(—0) u 0z rie (—O) —cyMMa OTPHIATENBHEIX CPEAHECYTOUHEIX
TeMnepaTyp BO3AyXa ¢ Hauaja 3UMH [0 NPEKPalleHHs IPOMep3aHHs 3eMJSHOro
nojoTHa, rpag-cyr; ©.— temnepaTypa Bo3fyxa, °C, Ha MoMeHT BpeMeHH T =asan.

3arteM no rpadguxy Ha puc. 1 ONpEReNsI0T COOTBETCTBYIOUINE BeamuuuaMm X (—O)
n O, 3HayeHHA Rop(max). IIPpH cOBHaiCHME NOJYYeHHHX BeaHYHH (pasHALA MEXXY
HuMH He Gosee 10%) moaGop sakamumBaercs, TaxuMm oGpasoM, ONpeAelsiorT mapas
MeTpH Rox(max) ¥ 8zan.

a"p.m
3 3
# ZX 1\/’ —— - ——— —|—
L o2al
(<] " —
= / | %3an I -8, 08 I
N /
z 16 / bf Tnuu< ~ 06 / r, ’f-
- *W y
E N
é 08 I _\\ / ?3an !
5 |- 04 f
@« ° ! L / _7 l
400 800 1200 1600 Zaan  _ 0,2
% (-6 ),rpap. cyv '
;,__.I_IJ__I -3, . % }
8 16 24 0 7
800 1200 3an
400 1600 5 M, coan
Puec. 1. 'padug ang onpeaenrenus napaMer- Puc. 2, Tpadug aNa onpenedeHds EIUMaTHe
POB Rypimax) M 2gap, YECKOro mapameTpa @, XAPAaKTePHIYIMEro
I —pacuer no mrane Z(—®); 2— pacuer ycropug mpomepsaHud rpyaTa

1o mxajne —@,
Mo rpaduky Ha pHuc. 2 ycTaHABAMBAIOT BEJAHUYNMHY TapaMeTpa app B 3aBHCHMOCTH
or sHayeHna X (—0O). OcrTajapHble KJAHMaTHUECKHE NapaMeTphl, XapaKTepu3yliolule
XOJL TeMIepaTyphl BO3AYyXa, PaBHEHI

Areun = Omin, Apon = Tnon
ITPHJTO)KEHHE 4

METOJM, 3KCITEPMMEHTAJIBHOTO OINPEIEJIEHUS
TIOKA3ATEJIEA NTYYEHKA U OCAOKU I'PYHTA

Hcnmrtanna caepyer nmpoBoANThE HA TOH XKe mpobe rpyHTa, Ha KOTODOH OBLIM
YCT2aHOBJIEHB TIOKa3aTeNll KalWWIAPHHX cBoficts (eM. mpua. 2 Hacrosmero Iloco-
6ns).
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Puc, 1. MpaGop AJdg onpeneleHus NY4eHHS KM OCAAKM IPYHTa

1 — KOHTAaKTHHIA TepMoMeTp; 2 — IDaAYHEDOBAHHAf mMKaJNa; 3 — yKasaTelb YPOBHA BOALI Ha
nonjaBke; 4 — pacxopmad Kamepa, §-— nnaTdopMma; 6 — uUeThHpE CTAKAHA C TPYHATOM; 7 —
YeThIpe IMITaMNa ¢ OTBEPCTHSIMHA M CGOpPTHKaMM; & — 4YeThipe MHAMKATOpa 4acoBOro Tuma; 9 —
Aepxarenb; [0 — crTofika; I1 — BepxpHe HanpaBadlollne KOJAbNa; [2 — IUAHHAPUTICCKHE Tpy-
sul Becom 9,8 xIla; 13— koaella ¢ nasamy; 14— BORJNOK; /5 — HHXHHME HANpABASIOMHUE KOJAb-
na; Jé — BOCeMh RATUMKOB TEMIepatypw (TepMonaphe!); I7 — xopnyc us pemonjacra; I8 —
CTepmun; /9 — BRNYCKHBE TPYGONPOBOAKW € KparaMH; 20 — BOAONOABOASumIKe TPySonposo-
ARl; 21 — ABe MOMJIABKOBHIE KaMephi; 22—agnopﬂaa urya; 23 — parpeBatenu;: 24 — BOAAHAA
aHA

Js oupepenieHust 3HaueHufi NJIOTHOCTH, BJAXKHOCTH M UYYEHHS IPYHTa, KOTOPHE
clelyeT OXHJAATh B MNpolecce KCIJyaTalHH JAOPOrH, HajO0 MMETb KPHBYIO 3aBHCH-
MOCTH KO3((HIHMEHTa Ny4YeHHs TPyHTa OT ero maoTHocTH (cM. puc. 11 ITocoGus).
Ee nyxHO ycTaHaBiuBaTh 10 AQHHEIM HCOLITAHHR I'PYHT2 HAa MODO3HOE NyuYeHHE.
STy KpHBYIO cJelyeT HPOBOAUTh TakKMM 06GpasoM, yToOH OHa orufajia NosyyeHHHR
MakCHMaJIbHEIE 3Ha4YeHHA Koa((UnUeHTa NYYEHHS IpyHTA.

Koadduuuent ynnorHenuss o6pasioB rpyHTa, NpEAHA3HAUEHHRIX JJIsI MCUBITAHUA
Ha MOpO3HOEe INydYeHue, JojxKeH cocraBaate 1,05; 1; 0,95; 0,9. duaa necka, 3 KOTO-
poro mnpeamoJaraercs ycTpaHBaTh MOPO303aMMTHEA (ApeHMpYIOLIHE) cJ0f, HYXHO
UCNHTHIBaTh 00pa3lun TPYHTA TOJbKO NPH Ko3(duuueHte, papHOM eNHMHHIE TO Me-
TOAY CTaHAAPTHOTO YIJIOTHEHHS.

Ilpu ycrpoficTBe KOHCTPYKIME 3€MJISHOrO IIOJIOTHA ¢ HOBBIMIEHHOH MJIOTHOCTBHIO
HYXKHO JONOJHHTEJBHO HCNHITHBaTH HAa MOPO3HOE myueHHe o6pasel IpyHTa Npu
NAOTHOCTH He MeHee 1,01 npoekTHod. BeauunHa NOBHIIEHHS IJIOTHOCTH o6pasia
IPYHTA YCTAHABJAMBAETCH HCXOAS M3 TOro, 9TOOH 2TOT oOpasel mpomes] He MeHee
TPeX LMKJIOB NPOMEp3aHHA-OTTAHBaHHS A0 TOTO, Kak €ro NJOTHOCTb CTaHET PaBHOH
IIPOGKTHOMY 3HauEHHIO.

Hicnuitanue rpyHTa Ha MODO3HOE NydeHUe CJAEyeT IPOBOLMThL NPH €ro BOJIOHA-
CHINICHNH Ge3 Hamnopa B YCJIOBHSIX, KOTJla He NPOHCXOJAUT YCaiKH IpyHTa OpH [Mpo-
Mep3auuu. s BHIIOJHEHHs THX TpeGOBaHHA NPOMOpaXKMBAHHE TPYHTA HYMKHO [IpO-
BOAUTb npn TeMnepatype Muuyc 20° C npH mOATOKe BOAL! K HHUXKHeH IOBEPXHOCTH
o6pa3ua rpyHra TomuuHO# 50 MM.
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Pue. 2, Kpupne mnyuenEs u TeMneparypm h
JFerkofi nbuiepaTOR CcymecH, NOAYIeHBHeEe ¢ oc oy’
nomompio npubopa
1 — TemnepaTypa cpepxy obpasna; 2 — Tem-
nepaTypa cHH3y ofpa3sna; 3 — xpHEBasg nyue-
HEA

th‘lm

McnpiTanug ODpOBOAAT B NpHGOpe AJs ONpefeseHHs NydeHMss M OCaAKM IPYHTA
{puc. 1), O6pasusl IpyHTa MOMELIAIOT B UETHIPe CTaKaHa, COCTOSININE H3 Pa3bEMHHIX
KOJIel ¢ Na3aMi.

Ipn ucnetanum rpyHra Ges HArpyskd BMECTO IPysa YCTaHABJAMBAIOT ONOPHHIA
Iuck Ha crepxHe, Crakanbl (BHyTpeHEMM pxmaMerpoM 70 MM #  ofmel BricoTOH
50 MM) moMemaloT B THe3J0 RIAT(QOPMH, YCTAHORJEHHOH B KODIyce U3 TEMJIOH30-
JHDYIOLIETO MaTepHasia, 4To6H 006pasuB IPyHTAa NPOMOpPAXHBAJMCh MW  OTTaHBAaJH
TONbKO cBepxy. BoZa X ofpasumam mojaercs W3 pacXoAHoM KaMepu! mo TpyGonpo-
BOJAaM uepe3 AHIpUATOE AHO CTAKaHOB.

Jna npepoTBpalileHHsi 3aMep3aHMd BOAH KaMepH INOMEIleHH B BOAAHYI0 6GaHIO
¢ HarpeBaTeJeM, PEryJHPyeMHIM KOHT4KTHHIM TepMoMeTpoMm. IIpnGop paGoTaer B
rwomnuekce ¢ norteRunoMerpom KCII-4, nosBOSIONMM aBTOMATHYECKHM 3alUCHIBATD
TEMIEpPaTypy OZHOBpEMEHHO B ueTHpex ob6pasuax.

BMecTO MHIMKATOPOB YAacOBOTO THMA MOXHO HIPHMEHSATb CIHEIHAJNbHYIO NPHCTaB-
Ky, IIpHl IIOMOIIH KOTODOH Ha TOR e JieHTe NMOTEHIIMOMETPa OJHOBPEMEHHO PerucrT-
PHPYIOT IyyeHHe ueThIpeX oGpas3uoB rpyHTa, B mpHCTaBKYy BXORAT 4eTHpe AaTYAKA
nepeMenleHns, cXeMa NHTaHHA JATUAKOB Y BHIJENEHHS [I0J€3HOrO CHrHana, OJ0K
nHTaHus npucraBk, JaTyux cOCTOHT H3 JABYX OGMOTOK, BHINOJIHEHHBIX Ha IBYXCEK-
IMOKRHOM Kapkace, BHYTPH KOTOPOro CBOGOZHO MNepeMeliaeTcsi CEPACYHHK M3 MarHH-
TOMArKOro MaTepHana. DJeKTPOHHAs CXeMa COCTOHT M3 reHepaTopa HHSKON 4acTOTHI,
cTabuIH3aTOpa, YCHAHTENS MONIHOCTH, JAETEXKTOPA IONE3HOTO cHrHaja. IIpu mepeme-
IleHHH cepAedHHKa BHYTDb KapKaca HHAYKTHBHOCTb OJHOA KaTYUWIKH BO3PacTaerT,
a Ipyrol yMeHbIIaeTcH.

B pesyabrate Ha BHIXOJE CXEMH BO3HHKaeT HampsKeHHe, NPONOPLHOHAJIbHOE
NepPeMelleHHI0 CePACYHNKa.

TToaroroBka rpyHTa K HCHILITAHHAM BejeTcsd TaK e, Kak NPH OupeAeseHHH
ONTEMaJIbHOH BJI2XKHOCTH ¥ MaKCHMaJjbHO# maotHocTH. O6pasuw (GopMyloT B Me-
TaJJIMJeCKMX Pa3beMHEIX (opMax NPH NMoMOIIM yXapHHKA, 3aTeM HX BHIABJAHMBAIOT
B crakad. [ToarotoBka npu6opa kK H3MEPEHHSIM 32KJIOYAETCS B 3aNOJHEHMH PacXof-
HHX KaMep AHCTIJINPOBaKHOK BOLOR Jo ee mosasjaeHust B rHesfax. Tyxa moMemaior
CTaKaHbl ¢ TPYHTOM H YCTaHaBJAMBAIOT LITaMOB H MHAHKaTOpH. IIpuGop B TakoM Ino-
JOXEHHH HaXOZUTCH JAO MOJHOrO BOJOHACHIIEHHS OGDA3LOB, UTO ONPeleNSIOT N0
NIOKa3aHuAM HHAHKAaTODOB M yKa3aresefi ypOBHS BOJH B PAacXORHHEIX KaMepax. [Tocne
sTOr0 NpuGOp HOMEMAIOT B XOJOAMMABHYI0 XKAMEPY, NO3BOJSIOMYID HOAJNEPKHBATH
TeMnepatypy Munyc 20°C u uMmelomyio OKHO ]9 3aMePOB IO HHAMKATOPAM B CJy-
1ae MX NPUMEHEHHS BMECTO HPHCTaBKU.
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B npu6ope HCHOBITHIBAIOT OFHOBPEMEHHO UeTHIpe 0o0pasila OJHOrO IpyHTA NpPH Of-
Holt mjoTHOocTH cKesera. JIBa M3 HHUX HaxojATcda mox Harpysko# 9,8 klla, a nra Ges
Harpyskd. Bee o6pasinl I'PYHTa HCOHTHBAIOT NPH NATH IEKJIAX NPOMOpAaXUBAHUA
¥ OTTauBaHHA.

Ilo HcomraswAM AJaf KaXJOTO LHMKJAAa NPOMOPaXHBAHHA NOJYYAlOT TrpadrKd
(puc. 2). OG6paboTky rpajpmka HauHHAOT ¢ BEIOOpa NPAMOJMHEHHOrO y4acTKa Ha
KpUBOH NYUEHHS TPYHTa Anyw={(f). Hauanpuuifi ygacToK KpHBOH B pacueT HE IpH-
HUMAeTCS, YTOGH HCK/IOYHTD BIMAHME 3aMep3aHus NepeoxJax(ieHHoN BOJBI Ha IIpo-
necc nyuenus. KoHen npsmosanHeRHOro yuacTka JOJNKEH COOTBETCTBOBAThL Nepexony
TeMnepaTypsl yepes 0°C na HumHell mosepxHocTH oGpasua rpynta. IIpu atom po-
nyckaercd HeGoJblloe cIpAMJAEHNE KPUBOIL.

Jlag npaMonvHeRHOro yuacTka Anys.=f(f) 3amucHBaT pasMepH NMYyYeHHA TPYH-
Ta ¥ TeMIeparyp Ha HuKHef# W BepxHefl NOBEPXHOCTAX o0paslia IPYHTa Ha MOMEHTH
tx M ly, COOTBETCTByIOLME HAauaJy U KOHIY 9Toro yuactka. Ilo sTHM jpaHHHM ompe-
JeJifloT MHTEHCHBHOCTB ITyUeHHMs I'DYHTa Kak OTHOINEHHe BEJHMYMHE Ny4YeHHA 3a HH-
TEpBaJl BPEMEHH K NPOAOKHTENBHOCTH 3TOrO HHTEpBaJia.

Jast yerawosnenuss KosdouiueHTa nyYeHMs T'PyHTa HEoGXOLHMO, KpoMe TOrO,
onpefesuth no 1abia. 12 sHaueHHS Onosp, Ba, @6, Was(a), Waa(s). 3aTeM BHIUHCISAIOT
rayGHHY npoMep3aHHs Znp OT BepxHell NOBepXHOCTH o6pasua U IMyGHHE Z, u Zs
pacnojoxenus u3otepM O, m Og OT BepXHell moBepxHOCTH O6pasla IpyHTa Ha MO-
MEHTH BPeMeHM Ix M fx. Pacuer mpoBoAsT No opMynam:

an = (@Bepx —_ @.'lot‘)p) . hoﬁp 0] / (®Bepx — Oups) s (1)
Zy= (@aepx —8,) hoﬁp ® / (@Bepx ~ Buu3); (2)
Zp = (®Bepx - 06) h'oﬁp (z)) / (®Bepx — eﬂua). (3)

rae hosp(ty — BBICOTA 00pasma TPYHTA Ha DaccMaTpPUBaeMbIl MOMEHT BpEMeHU C yue-
TOM NyYeHHS, M; Opepx, Ouns — TeMmepaTypa (cO CBOMM 3HAKOM) COOTBETCTBEHHO
CBEDXY H CHH3y o0pasia I'pyHTa Ha paccMaTpPHBaeMHi MOMEHT BpeMend, °C.

ITocne sToro Ha MOMEHTH BpEeMEHU Iy H fx ONPEAENsIOT TPafHEHTH He3aMep3-
el IJjeHouHof BOAW Ha IJyGuHe mpoMmep3aHus no dopmynam (49)—(50) mpu
CPEeIHEM 3a BpeMs OIEITa 3HAUEHHWU IIOTHOCTH CKeJleTa IpPYyHTa:

Pexc (1) = 0,50c, (oc) 1+ hoﬁp(o) /(hoﬁp(o) + hnyq)]' (4)

T Qck(ocy — IVIOTHOCTh CKeJeTa TPYHTA Nepel NpoMepaaHueM, Kr/M3; Aoep(o) — BHI-
coTa oOpa3la IpyHTa Nepef NpoMep3aHueM, M; Agyq, —— IyYeHHe IPYHTa Ha MOMEHT
nepexoxa TeMmnepatypst depea 0°C na nuxmell mMoBepXHOCTH 0Gpa3ua rpyHTa, M.

ITo nomyuyeHHHIM HaHHBLIM YCTAHABJHBAOT CPeAHeapH(MeTHuecKoe 3HayeHUe
rpajventa HesaMepsurefi BoAu. 3areM i 06pasuoB rpyHTa Ges HArpy3kH BBIYHC-
JAI0T K03 DUUHEHT NyueHHs:

Kny-x = Inya(oop) / s (o) » )

TAe inyw(o6p) — HHTEHCHBHOCTh IIyYeHMs! BOJIOHACHINEHHOrO IpyHTa Ge3 HATPY3KH, M/c;
I'ns0y — cpeauuil rpafiueHT HesaMmepalieHl IJIEHOYHO! BOJAH Ha IVIyOHHE MpOMEp3aHHsd
B o0Opa3ue rpyHra Ges Harpysk, OespasMepHast BeJMUHHA.

Ilpn nmonyuenHoM Kpys yCTaHABIMBAIOT KO3()GHLMEHT 2, YYHTHIBaIOMMEA Bius-
file Harpy3KK Ha WHTCHCHBHOCTb MYUCHHH

i,
a,=3,3 I—M (6)

I’Ha(o)Knyq '

rhe i’ nyu(oopy — MHTEHCHBHOCTh MYYEHHS BOLOHACHINEHHOrO TPYHTA NOJ HArPy3Ko,
M/c; I/qa0y — CPeRHMA rpafueHT He3aMep3llefl IJIEHOUHON BOAM Ha iyGHHE IpoMep-
sanua B 06pasue IPyHTa NOJ Harpyskod, 6e3pasMepHasi BeJHUHHA.
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Tlo 3TuM [aHHBIM HYXHO YCTAHOBHTH KDHBYIO 3aBHCHMOCTH BEJHUHMHH 2r OT
ko3dhiurenTa yIVIOTHeHNs TPYHTA NepeA npoMepsanueM. DTY KPHBYIO cleiyeT Ipo-
BOAMTL TakuM o6pasoM, uToOH OHa ornbasa NOJyYeHHEHe MMHHMAJIbHBIE 3HAYEHUS
Koo pHUMeHTa an.

IIPHJIO)KEHHE 5

METOJ ONPEAEJEHNSA TPUTOAHOCTH HETKAHBIX
CHUHTETHMUYECKUX MATEPUAJIOB IJIs1 YCTPOVICTBA
KAITHJ1JISIPOTIPEPBIBAIOHIUX TTPOCJ/IOEK

Ina ucnelTaHus ciaelyeT NOATOTOBHTHL TPH OOpa3lia CHHTETHYeCKOoro MatepHaJa
kpyraolt dopMmbl auaMerpoM 100 mMm. BjaxsocTh 3THX 06pas3uoB JOJIKHA COOTBET-
CTBOBaTb BOAOYAepuBaoliefi cnocobHocTu Martepuajga npu 65%-nofi orHOCHTENBHOM
BJ1aXHOCTR BO3AyXa u temneparype 25°C.

JlonyckaeTcsi NPOBOZUTL KCOLITAHWS CHHTETHUECKOTO MAaTEPHalla ¢ BIAXHOCTHIO,
KOTOpYI0 OH GymeT HMeTh NOCJAE HAaXOXKAEHHS B OGHUHEIX KOMHATHHIX YCJOBHSIX HE
MeHee CyTOK.

Vcnuitanus npoBopaT B npubope, cocrosuieM U3 ABYX DasbeMHEIX KOJel, Oro-
J0BKa, MOAJNOHA ¥ NbesoMeTpa (cM. mpua 2).

OGpaszel HeTKAaHOrO CHRTETHYECKOTO MaTepHaja IMOMEMAloT B cepefHHe HUMKHEro
KoJbla MeXIY cJIOAMM rpyHTa. KX BAaxHOCTH AOMKHA OHITb DPaBHA ONTHMAaJIbHOM
BJIaJKHOCTH, a mjoTHocth — 0,95 ot HanGoJbllell NMJIOTHOCTH IO METOAY CTAHAAPTHO-
ro ymioTHenus. JIJs MCOHTAHKS MOXKHO IPUMEHATh JoObie TPYHTH, 3a HCKIIOYERHEM
NIECKOB, CYMECH JIETKOA KPYNMHOM M CyIecH JIETKOM.

Crenywomefi onepanueii sBIf€TCS 3aloJHeHHe NMOJANOHA BOACH A0 ee INOSBJCHHSA
B TMbe3oMeTpHuecKofi TpyOKe. YDPOBeHb BOAH B 3TOH TpyGKe HYXKHO JOBECTH A0 OT-
METKH, PAclOJIOXKEHHOH Ha 2—3 CM HMXKe NPOCTORKH K3 HETKAHOrO CHHTETHYECKOro
MaTepuana, ¥ TMOJJAepKHBaTh B 3TOM mnoJsioxenunn B Teuenme 10 cyr. [To ucredenmn
5TOTO BPEMEHH HYXHO CJMTh BOAY, pa3oGparh npuGop M ONpENE]NHTb BJAXKHOCTH
rpysTa uepes 2—3 cM IO BHICOTE.

Takue e HCHBITaHHA CHELYeT IPOBECTH ¢ OCTAaJbHHMH O6GpasmaMu CHHTETHue-
cxoro Martepuata. [Ipm BinaxkHOCTH rpyHTa Haj npocJofikoii He GoJiee ONTHMAaJbLHOM
HETKaHLIfi CHHTETHUECKME MaTepuan MoxeT GHTb HCIOJB3OBAaH B Ka9eCcTBE KAMHJJIA-
ponpepHiBaTend NPH YCAOBHM BHIIOJHERWs TpeGoBauuii HepasencTBa (106).

PUJIOKEHHE 6

METOJVKA ONPENEJIEHHS PACUETHBIX 3HAYEHUWM
CONPOTUBJIEHUS TIECUAHLIX 'PYHTOB CIOBUTY

PacyeTnrle 3HaweHMs yria BHYTPEHHErO0 TpeHWs ¢ H YyAeJbHOro cuenjedus C
OTpeLeJSIOT NPH HCNLITaHMH 0GpasIOB rpynTa B J1aGOPATOPHH.

OGpasusl HCHHITHBAIOT Ha npuOOpax TpexocHoro cxatha (crabuioMerpax),
060OpYAOBAHHEIX CHENHAJbHEIM YCTPOHCTBOM, MO3BOJIAIOIIMM INPOBOJHTD HCIEITAHUT
FPYHTOB KaK B CTATHUECKOM pE€XHUME HarpyXerus, TaKk H B YCJOBHAX IIOBTOPHOTO
B031efiCTBYS Harpy3kH.

Jas nosyueHHsl pPAacuCTHHX BeJHYMH NPOYHOCTHHX  XapaKTeDHCTHK o6pasipt
rPYHT2 MUCNEITBIBAIOT IIPH BJAAXHOCTH N IJIOTHOCTH, COOTBETCTBYIOUIUX COCTOSHMIO
rpyHTa B pacieTHHIR NMepHOXR.

Hcnuitanns npoBofsT™ Ha 06pasnax-HMIMHAPAX NPHM OTHOLIEHMH AuaMeTpa X
sHicote ]:2. MmuuManpHHE auaMeTp o6pasna NpM MakCHMaJbHOM pas3Mepe 3epeH
necyaHoro rpyHTa 5 MM mpuHHMaioT paBHHM 60 MM. OGpasubl U3 IECYAHHIX IPYHTOB
NPUrOTOBJIAIOT B pasbeMHOR Merajuanueckodi ¢opMe, B KOTOPYIO TNpefBapPHTRILHO
yCT2HABJUBAIOT TOHKYIO PE3HHOBYI0O OGOJIOUKY C NEpGHOPUPOBAHHLIM 3aKHUMOM, IOJ-
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Puc. 4. 3aBucumMocTh Kodtphdnunenta AuHd«
U MHYECKOi YCTORYHBOCTR IDYHTa OT KoJauue-
C¢TBa NUKJAOB Harpyxeuus. IHecok menxkud

201
§,=1, 0;=0,02 MIla
Ay
240,15 -
l Puc. 3. 3agRoHOMEpHOCTb JAedopmMupOBAHAL
| rPYATA npd NOBTOPHOM HarpyxeHuu. Ilecog
al oz j menguii, S,=1, 0;=002 MHa, f=2 Fqg
- N=10 nuxmos

JepKUBAOIIHUM 00pasen CHH3y. YIJOTHEHHHE nocnofino po TpelGyemo#t MAOTHOCTH
ofpasey BMecTe ¢ (opMoil nmomemaror B Kamepy nputopa. Ilocie ygajeHus pasneM-

HOI (OpMbl KaMepy 3amnoJHSIOT BOJXOH.
VcneiTaHus NPOBOAAT NO OTKPHITOH CcXeMe INpM TPeX pas3JUYHHX 3HAaYEHHAX
OOROBOTC JaBJIEHHSl O3 B JHANA30HE peaJbHO AeHCTBYIOIUX HanpsiKeHHR B JOPOXK-

HOM KOHCTPYKLHH.
HAYaJbHON CTAAMH CTATHYECKMX MCOBITAHHN HarpyXeHHe OCYIIeCTBJACTCS

ABYMS-TPEMs CTYNEHAMM (He MpPEeBHIIAOMUMH BeJHUHHY GOKOBOrO [AABJEHHA Oj)
C BLJIepPXHBaHUEM KaxJOH CTYHeHH N0 YCIOBHOR crabmimsamuu oceBoit medopMa-
mun (0,01 MM 3a 5 MuH), HOCAE 4ero NMPOM3BOAAT Pasrpysky o6pasma H (HUKCHPYIOT
BeJMUMHY VIOPYrofl BOccTaHasamBaiouiekcsa AedopMauun AJja pacdeTa MOAYAR yo-
pyroctu E rpynra no dopmyse

E = Aal / ls (I)
rae Ag, — gesuatop oceBofl Harpysku, Mlla; A — oTHOcHTenbHasi BenWuHHA BOCCTA-
HaBJuBalomeiics nedopMamui,

76



Heob6xoauMo OTMETHTh, 4TO CTYNEGHM Harpyske mnoaGupaloT TakuM ofpasoM,
YTOGk! nx* CyMMapHa® BeJHuUyHa Oblia MeHbile HAYaAbHON KDHTHYECKOH HArPY3KH
Ha TPyHT *.

anbHefinlee HarpymxeHme oGpasma OCYUIECTBAAIOT HENDPEPHIBHO ¢ HOMOIIBIO
OTPEry/IMpOBAHHON CTPYHM BOAB MM IeCKAa C TOCTOSIHHOM ckopocthio 0,01—
0,02 MIla/mun.

B mpomecce narpyxemus (HKCHPYIOT BePTHKaJbHbBIE H OGbeMHHe AedopMauuu
ofpasna. Harpyxen#e NpoBOAAT A0 JOCTYXKEHHUS HHTEHCHBHONO pOCTAa OCEBOW HJIH
obbemuolt aedopmanum.

ITo pesyabTaTaM uCHEITAHUM CTPOAT rpaduku 3asucuMoctell oceBofl A H 06D-
emHoft © aedopMaunit or Harpysku Ac; (pue. 1 jgauHOro mpusoxenmd), Io KOTO-
PHIM ONpPEAEAIOT KPUTHUECKME HANPAXKEHHA G*P=A0*P+0j3.

BeawuuHa KPUTUYECKOrO HAMDSIKEHHA COOTBETCTBYET MHHHMYMY oGBeMuo¥ je-
¢dopmanun obpasiua rpyHra.

Ha ocHopaHuM AaHHBIX ONPEAEJeHHR O(*P ]I pasJMuHbIX 3HAYEHHH @3 HOC/E
CTATHCTHUECKOA 06paboTkH cTposT auarpaMMy Mopa (puc. 2) u onpenensior cra-
THUECKHE 3HAYEHWS pACHETHOrO YIVIa BHYTPEHHEro TPEHHS H YAEJLHOTO CLEINJICHHA
TPYHTa IPY AAHHHIX BJAXKHOCTH M IJIOTHOCTH.

JpnnaMAayeckne WCNIBITAHUS 3aKJIOYAIOTCH B NDHJIOKEHUH K HUCOETHBAEMOMY
ofpasny rpyHTa OCEBLIX HOBTODHHWX HAIDY30K C NapaMeTpaMH¥ HarpyXKeHHs, COOT-
BETCTBYIOLIMMH DPeaJbHO AeCTBYIOIIUM Ha aBTOMOGHJBHON Jopore (AMNAUTYAA Ha-
rpysgu oy=0,02...0,15 Mlla, Bpemsa AeficTBuf #7:=0,1...0,2 ¢ npu Tex xe 3Ha-
yeHnax GOKOBOTO J@BJIEHHA, YTO H P CTATHUECKHX HCOLITaHUsAX. B Teuenue oAHMOro
HCNBITaHUS TIOBTOPHbIE HATPY3KH OCTAIOTCH NOCTOSHHBIMM. VICHHITAHUA [POBOAATCA
BO BCeM [uanasoHe JeHCTBYIOUWIMX B PEAJIbHEIX YCJIOBHSIX HATPY30K, HAYHHAs C MHU-
unMaJjbHoR. [locsedyiolie HMCOHITZHUS OCYIIECTBJSIIOT TNPH Harpyskax, GOABIIAX
NPeXBIAYNIVX HA BEJIHIMHY, He HPEBHIIAOMYI0 3HAYeHMe OOKOBOTO AaBJCHUS, NpPH
KOTOPOM NPOBOAATCA HCHBITAHHS.

pH reGoAbLIDOR AMHAMMUECKOR Harpyske MCOBITAHUA nposoiAT xo 10 THC. HHK-
JoB narpy:xenusi, CepHs HCHEITaHWE UPH OMpefeNeHHOM 3HaueHuH GOKOBOIO AaBJje-
HHSL Npekpaltaerc HCHLITAHHEM Harpyaxol, BO3felcTBME KOTOPOH BLI3LIB2€T HHTEH-
CYBHOE HAKOIJICHHE OCeBHX M OGBEMHHIX Aedopmanmit wepes 1000 muKIOB mpuaoxKe-
HUA HaTPY3KH.

B Xoze HMCRAHTAHHS C NOMOIILIO CHENHaJbHOM W3MepHTENBHOR anmapaTyps pe-
THCTPHPYIOT ¥3MeHeHHs] oceBofi u ofbeMuoit medopmannit o6pasua, a Tak¥Ke PeXHEM
HarpPYKEeHHus,

ITo pesyabraTaM HCOHHTAaHAR AJd OHNPeAENEHHOTO KOJHYECTBA NHMKJOB BO3fefi-
crBus Harpyskn (100, 500, 1000, 5000 u 10000 nuKAOB) CTPOSITCS 3aBHCHMOCTH
HaKONAeHHS oceBod Ay W oGbeMHON Oy Aedopmanuii or AeficTyomed Xunammde-
cKofl Harpyske Acyvy (pHC. 3 HacTosIIerc MpUJIOXEHHS).

I[fo 3THM M aHaJOTHYHLIM WM CTATHYECKHM 3aBHCHMOCTAM OIpEAensior Kodd-
GHIMEHTH AXHAMHYECKOR YCTOAYMBOCTH MecIaHOrO IPYHTa JAJA8 YKa3aHHOTO KOJH-
9ecTBa LHKJOB:

K=o 1o (2)
Ky = o /o, (3)

rae oll(M, G?(M—Hanpamem{e, COOTBETCTBYIOIlEe ONpe/e/eHHOH BeJHuHHe HAKOMN-
JeHHol ocesofl (oGbeMHOH) RedopMmanuu ofpas’iua MPHU IOBTOPHOM Binsaeﬁcrm«m Ha-
IPY3KH JJS ONPEJEEHHOr0o KOJWYecTBa UMKJOB €€ MNpPHJIOXKEHHA; Oy , ale—- Hanps-

}KeHHe, COOTBETCTBYWOLIGe TOH e BenmguHe oceBofi (o6nemuof) nedopmanmu 06-
pasua mpH CTaTHYeCKOM BO3[eflCTBHH HATPY3KH.

* Tlpu marpysxe, HashBaeMoll HauasJeHOR KPUTHYECKOH, IPYHT NEPEXORMT H3
dasel ymroTHeHHA B A3y CABHra ¢ MOSBJGHHEM OTAJBbHBIX MJOMAJOK CKOJMbMKEHHS
H CHBHTa.

77



Tocne cratuctHueckoit 06pabOTKH pPe3yJbTATOB ONpPefeNeHus Ky m Ky® Jitt!
ONpejie/ICHHOr0 KOJMuecTBa BO3feACTBHHA Harpyskn N 1no pacueTHHM 3HauenusM Ky
crpourca 3aBuchMocth Ky=[(lg N) (puc. 4), mo koTopoll rpabudecku (sxcrpamno-
Janueft) onpexensercs 3HaueHne Ky AJf KOAMYECTBA UMKJIOB BO3JHCTBHS HArpYSKU
N> 10 000.

Tlo pmamnmiM onpepenenuss Ky BJis Pa3iMuHBIX 3HaYeHHH O3 BHIMHCJAMIOT BelH-
YBHH Oy (x)*P=0*PKy, cTposT nuarpamMmy Mopa H ONPeXe/IAIOT PacueTHHIC KPHUTH-
YecKHe 3HAYECHUS NPOYHOCTHEIX XaPAaKTEPHCTHK IPYHTa @y M Cy IPH NOBTOPHOM
HArpyXeHuH.

P¥ HEBO3MOMKHOCTH IPOBEJEeHHS HCHHTaHHA 06pasnoB IPYHTA B YCJOBHUAX BO3-
AeHCTBHS NMOBTOPHWX Harpy3oK pacueTHblEe BEJHMYUHBI YIJia BHYTPEHHErO TPEHHA Qu
H yaensnoro cuennennsi Cy KPYMHEX, CPeAHEA KDYIHOCTH H MEJKHX IIeCKOB AidA 3a-
JaHHOI'O KOJUYECTBA IMKJIOB Harpy:XeHHS MOXHO NPHOIHAKEHHO ONpefensaTh IO pe-
3yNbTATAM CTATHUCCKUX HCHHITaHMM.

Ilo naHHHIM onpefiesieBHsl CTATHYECKMX PACUETHHIX 3HAYEeHHH ¢/*P, UcHOJB3YS
NOJNyyeHHble B PE3y/bTaTe BHINOJHEHHHIX SKCIEPHMEHTaJIbHBIX HCCNeJOBaHuil aMOH-
puuecKHe 3aBHCHMOCTH, YCTaHaBJHBAIOT Oyvy*P 1o dopMyse

P, y = *PKy = o*? (1 — 2 Ig N), (4)
TAE O — UHTEHCUBHOCTh CHUXKeHHS xo2ddunuenTa AUHaMHUEcKOM ycToRUMBOCTH.
Jas mecuanHX IPYHTOB NPU CTENEHU HX Bjaamzoctd S,=1

a=0,0535K4="'; (5)
a npn S,=0,3
a=0,0323K; -9, (6)

Tlo pansmIM ONpefAEneHAs O;x)® AJ% DA3JHYHHIX 3HAYEHHH CTPOST AUArpaMmy
Mopa 1 onpezensioT yron BHYTpeHHero TpeHHsi Qy H yJAesdbHoe cuemseHue Ch.

IIPHJIOKEHHE 7
ITPUMEPDBI PACYETA

Ilpumep 1. YcTanoBieHMe THNA YBJAAKHEHHs paGOUero CJ1oa 3IEMASHOrG NOJOTHA

Hcexodnve dannble. lopora npoxoiut B BeleMke. Tosmusa HOPOXHONH OJeXAn
0,8 M. B ocHOBaHMM BWEMKH 1oj paGouuM CJA0eM 3aJ€raloT CYLJIHHOK Jerkufl mnue-
BaTHi Ha ray6une 1,5—2,5 M n cynechb Jerkas nheBaTaf Ha raybuxe 2,5—5 M or
TIOBEPXHOCTH NOKPHTHA Ipoesxell wactu. I'yOmHa sajerasus IOPH3OHTZ IPYHTOBRIX
BOJ, B oceHHuH nepuop — 3,5 M, B BeceHHME neprog — 2,5 M OT NOBEPXHOCTH NOKPH-
TuA npoesxedt vactun. Iny6nHa nmpoMepsaHmd seMmjiAHOro InojgoTHa 1,1 M oT Husa
AOPOIKHON OHEXJHL.

Pemienne. CornacHo usnoxenHoMy s n. 1.6 Hacrosuwere [locofua naoTHOCTH
TPYHTOB €CTECTBEHHOTO OCHOBaHHA cocraBiasger 0,9 or HauGoubluedl IJIOTHOCTH IO
MeTORY cTaHjzapTHoro ymioTHenus. [lo taba. 7 nmeeMm:

IJsl cymiecH JIErKol — g'x(10) =105, ¢"«(10)=90, 9" x10y=85, §'Vx(10y=80 rlla;

LIS CyrJIMHKA JIETKOTQ NBLIEBATOr0 — §'x(10y=200, g'x(10y=130, ¢"x(10y=120,
4"V%(10)=110 rlla.

ITo ¢opmyne (3) npum 1 umeeM:

LJsi CYNecH Jerkoh

A 1,01 (105 - 90 4- 85 4- 80) 100 0.93 u
= =
x 4.1000.9,8 e

AJ151 CYTVIHHKA JIETKOTO MELIEBATOrO
1,01 (200 4 130 4 120 4- 110) 100
o= = 1,44 M.
4.1000.9,8
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ToaudHa ca0S cylnecd JerkoH HaXl rOpU3QHTOM TPYHTOBLIX BOJ B OCEHHIUl me-
puog, cocrasaser; 3,5—2,0=1 M.

Ipn h«=0,93 M<1 M nonyyaem no dopmysae (1) npua 1 He.yproey=0,8+1,14+
+0,93=2,83 m.

Tonmuua ciost cynecd JErKoi HaJ TOPH3OHTOM TPYHTOBHIX BOJL B BeCeHHHM
nepuop cocraBaser: 2,5—2,5=0. Ilpu 7,=0,93 M>0 moxer MMeTb MecTO MOZHATHE
KanuIIApHOi BOJK B CYTJIKMHKE JIETKOM IHJIEBATOM.

Ipu hc=1,44 M noayuaeM no dopmyse (2) npai. 1 Heypsy=1,5+1,44=2,94 m.
Hroro umeem: He.ypoe)=2,83 M<3,0 M; He.yp(s)=2,94 M>2,5 M.

BBuzy TOro, 4TO pAacCTOAHHE OT MOBEPXHOCTH MOKPMTUA MNpoesyeR dYacTH RO
TOPH30HTA TPYHTOBBIX BOJ B BECCHHHH NepHOX MeHbllle «Ge3onacHoi» TyIyOHHBL 3a-
JieraHHa TPYHTOBBIX BOJ, B 2TOT NEpHOA, MPHHMMaerca 3-H THE yBaaxdeHud pabove-
Io CJI0N 3eMJISHOro INOJIOTHA.

Hcxodnete dannoie. Jopora npoxomuT B Hackimd BbicoTod 2,5 M Bo II gopoxHo-
KauMatuueckoii 3oHe. ToammuHa popoxnoft opexant 0,8 M. Hacemb ycrpausaror u3
CYIVIHHKa JIErKOro NEJeBaToro, KosdouiuenT ymiothenns rpyHra 0,98 or Hau6oib-
lledl IJOTHOCTM HO METOAY CTaHAAPTHOro ymIOTHeHHs. B ocHoBaHum Hacenu 3aJe-
raioT CYIVIMHOK JIeTKHil NEJeBATHEA Ha ray6une 2,5—3,50 M ¥ cymech Jerkas NELIeBa-
Tafg Ha raybmme 3,5—6 M OT NOBEPXHOCTH NOKPHTHA npoe3xefl uacrm. [ayGuna
3ajeraHus TOPH3OHTa IPYHTOBHIX BOJ B OCeHHM# nepuod — 4,5 M, B BeceHHuUA mne-
puoA — 3,5 M, B JeTHuH nepuos — 5,5 M OT IOBEPXHOCTH NMOKPHITUS Npoesmed wacTu.
T'ny6una npoMep3aHus 3eMJSAHOrO NOJOTH2Z — 1,1 M oOT Hu3a HOPOKHOK ONEMAHL
Hauano ocesu — 16,IX, rauano ycroliumsore mpomepsanus rpyHrta — 29.X1.

Pemenve. Tonmuna cnosfi cymecH Jerkoi Haji TOPH3OHTOM TDYHTOBHX BOJX B
OceHHHH nmepmofX cocrasider: 4,5—3,5=1 m. Ipu 7=0,93 M<] »m noaysaem mno
topmyse (1) mpuit. 1 He.yp(oey=0,8+1,14-0,93=2,83 wm.

Tommuna cjod cynecn JeTKOE HaJ TFODH3OHTOM TDYHTOBHX BOX B BECeHHHH
nepuoy cocrasaser: 3,5—3,5=0. IIpu 4z=0,93>0 Moxer MMers MeCTO MOJHATHE
KanujasipHo#l BOAH B CYIJIMHKE JIETKOM IIHJICBATOM.

CyvMmapHasi TOMIYMHA CHOA CYIVIMHKA JIETKOro MLLICBATOrO MOX NOAOIWIBOR Ha-
CHINH IH c(:)ynecn JEeTKOR Haj rOpH3OHTOM TPYHTOBLIX BOJ B BeceHHMH mepHOJ, COCTas-
ager 14+0=1 M,

Mpu Ax=1,44 M>1 ™M RanwuigpHAs BOXA B BEceHHUR NEPHOA NOJHMMAGTCA OT
TPYHTOBHIX BOA AO NOROIIBLH Hachmi. [Ipu HaaWuMu TaKHX YC/IOBHA ompejensior
BEICOTY KanuAJAPHOro NOLHATHA BOABl B FPYHTax Hackinu. COrJIACHO M3JOKEHHOMY
B npun. | [locoOusi mpoRO/IKHTENBHOCTh NEPEMEMIEHHUS! KAMUJISPHOR BOAEL B TPyH-
Tax HacklnM coctasiger 15 cyr.

ITo raGa. 7 umeem:

AJsl CYTJIAHKA JIETKOTO IbLJIEBATOTO, NMPeIHA3HAUSHHOTO [JIA YCTPOHCTBA HACKINH:
?(Ix(lo)=280; g 0y=215; qMx10y=180; ¢Vx(10y=160 rlla; Klpuoy=10-10-9;

“m(m)=5-10_8; K”Iw(lo)=10-10_s; wa(lo)=15-10‘8 M/C.

Hns cyravpka jerkoro HbUIEBATOTO B OCHOBaHMM HachimH: Klgaoy=15-10-%;
K'4(10)=35-10~8; K'y10)=40.10-8; KVy10y=50-10-% m/c.

Ilo ¢opmynam (32) u (33) umeeM mpum Temmepatype 5° C:

AJifl CYIJIMHKA JIerkoro IRUIEBATOrO B HacCHIIH — ¢, =283; ¢'«=217; ¢! =182;
V=162 rlla; K'»=8,5-10—% K',=4,3-10-%; K111,,=8,5.10-%; KV, =13-10-% m/c;

U CYTJIMHKA JIerKoro WHJIEBATOT0 B OCHOBAHMM Hachind — K'p=12,8-10-8;
K",=29,8.10-8; K',=34.10-8; KVu=42,5-10~8 m/c.

Ilo popmynam (29) u (30) umeeMm: P=1.1=1 M, r=1 M.

Mo gopmyne (31) monyuaem:

U'z:]( 4:8,5- 1070 —1=—0,97 u;
12,8-10%429,8.10~8 4 34.10~% +42,5. 1078
UM< —0,85 u; UM=—0,71 m; UV = 0,56 m.

Mo dopmyne (28) nveenm:
Ans | rpynnbl Kapuanspos IPyHTa B HACHIIHM
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1 —S! 1 i
15.94 .60 - 60 — S [283 100

85.10~°.1 8,5.10~2.12 |1000.9,8

(S'—n1
T 283.100/(1000-9,8) +0—1 |’

+0—14(—0,97 + 1)1 ]ln[l

oTkyaa S'=1,17 m.

Ananormuno nonyyaem: S'=1,23 M; SW=121 M; SV=1,18 m.

Ilo dopmysne (4) upun. ! BricoTa KanwiAsPHOTO NOXHATHA BOAH B HACHINH Haj
FOPHZOHTOM TpDYHTOBHIX BOJ, DaBHa hx=9},17+i,23+121+118)/4=1,2 M.

Tlo gopmyne (2) mpun. 1 nonydaeM Heypay=1,64+12=27 m.

Utoro nmeeM: Hﬁ_yp(oc)=2,83 M<4,5 M; He yp(5)=2,7 M@,S M.

Cuie10BaTEIbHO, TPYHTOBHE BOABI B OCEHHHH ¥ BECEHHH NepHOLBI roja 3aJjiera-
10T Ha «6ezonacHol» r1y6HHE OT BepXa NMOKPHITHS NPOE3KEH YacTH,

Hcxolnole dauusie. Te XKe, 4TO B DPeAHAYIIEM NPUMEDS, 32 HCKIOUEHHEM TIay-
OMHEI 3aJieraHusi TPYHTOBBIX BOJA B OCEHHHH Nepuof, Koropas cocrasjiser 3,8 M of
NOBEPXHOCTH HOKPHITHS MpPOe3xkel uacTi.

Pemenne. Tommuuua cnosg cynecy Jerkofi Haj TOPW3OHTOM TIPYHTOBHX BOJ B
oceHHM# mepHol cocrasaser: 3,8—3,5=0,3 M. Ilpu £,=0,93 M>0,3 M kanuanapHas
EOJla B OCEHHM NepHOJ NOAHHMAETCs OT IPYHTOBHX BOX AO CJOS CYTJHHKA JETKOro
NEJEBATOrg NOA HOROLUIBOK HacHNM.

CymMapHas TOJIMMHA CJ0S CYIJIHHKA JerKoro NBJIEBaTOrO 1MoJ, NHOAOIIBOHA Ha-
CHIIH M CynecH Jerkod Haj TFOPU3OHTOM TPYHTOBHIX BOJ B OCEHHHI HepHOZ cOCTaB-
aser 1+0,3=1,3 m. llpu hx=144 m>1,3 ¥ xRanumusipHas Boja B ocenHuli mepuoz
TIOOHAMaETCA OT FPYHTOBBIX BOJ 1O MOXOWBE Hackind. IIpu HanMIHM TAakHX YCJIOBHH
ONpeAeHsIOT BHCOTY Kamu/JAsSpHOTO NOZHATHS BOJAH B I'PYHTaX HACHIIM.

ITo dopmyne (5) mpun. 1 ycTaHasAuBaOT NPOJOHKHTENbHOCTH MOJHATEA Ka-
NHAIAPHON BOAH B HACHIH B OCEHHHMA NEPHOA:

[1,44 — (3,8 —2,5]74
" (5,5—2,5)—(3,8—2,5)

IIo Taba. 7 nMeeM Jas cymecH Jerkofi NBJIEBATOA B OCHOBaHWM  HACHIIH:
K'w(10)=25-10~8; K", (10)=40-10~8; KMy 0y=50-10-8; KWVg(10)=60-10—% wm/c.

o dopmyne (33) umeem npu Temnepatype 5° C: Klp=21.10-%; K!'yy=34-10-8;
K11,=43.10-%; K'y=51-10-8 m/c.

o dopmynam (29) n (30) umeem: P=(0,3+1,0)1=13 m; r=03+1=13 m.

Ilo dopmyane (31) nonyuaem:

=6 CyT.

4. . 1070
U‘=0,3( 8,5-1 )

21.10~84+34.1078443.10~84+51 . 1078

]( 4.85.107° )_
12,8 . 10~84+29,8 - 10~8 434 . 10~8 4 42,5 . 107
—(0,34+1)=—1,26 M3}
U= —1,12m; UM = —0,95m; UV =—0,76m.
ITo dopmyne (28) mmeem nas I rpynnel KanmuauispoB IPYHTA B HaCHIOH

1,3— 8! 1 283 - 100
6-24-60-60=—"> - [ F0—13+
8,5.107%. 1 8,5.10~% L1000 9,8
(8"'—1,3) 1 ]
—1,26 I - . ,
+ (=124 19) ]]"[1 283 - 100/(1000 - 9,8) +0— 1,3

oTKyaa S'=1,38 m.
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Ananornuio noaygaem S'"'=1,39 M; S"'=1,36 M u S'V=1,34 m. Cpenusa no
TpynnaM KanuiagpoB IPYHTa BHICOTA KaNMJJISPHOTO NMOJHATHA BOAB B HACHIMM HaR
TODH3OHTOM TPYHTOBEIX BOJ B OCeHHHii NepHOX paBHa: hx=(1,38+41,39+1,36--
+1,34)/4=1,37 M.

o ¢opmyne (1) npua. 1 moayuaem Hegypoey=0,8+1,1+1,37=3,27.

Hroro umeeM: He.ypioe)=3,27 M<3,8 M; He.yps)=2,7 M<B,5 M.

CrnenoBaTesibHO, IPYHTOBHE BOAB B OCCHHHMA M BECEHHHH IEDHOAH roja 3aJe-

raloT Ha «6esonacHOf» ray6uHe OT BE€PXa NOKPHITHSA IIPOE3XKel YaCTH.

TNipumep 2. Onpepenenne npuToka aTMochepHbX OCAJAKOB B FPYHT
na ofounHax nepea NMpoMep3aHHeM 3E€MJISHOrO NOJOTHA

Hcxodnsie dannwvie. Ilopora npoxoaut mo Teppuropnu Kanununckolt o6iacTi.
TloBropsgeMocTh BHINAJEHHS OCAJKOB OFMH pas B 20 Jjer. MecTHoCTh paBHHHHAS.
IupuHa npoesxeir uacta 7 M, 0GOUHH — 2,5 M, NONEPeUHHR YKJIOH oGounH 40%,.
IoxpuiTHe npoesxefr yactw — achanprobetoH. OOGOUMHB YKPEIJEHH INecyaHO-rpa-
BHIHOH cMechio, I'DYHT 3eMJISIHOro NOJIOTHA — TAXENHA NbljeBaThi cyramuok, Omn-
THMajdbHaa BAaKHOCTL 14%. KosdduumenT ynnoTHeHHS rpyHTa B pacueTHHE nepH-
ox — 0,93.

PacyeTHrle 3HaueHus] MeTEOPOJOTHUECKHX (PAKTOPOB NPHHHMAOT 1o Taba. 4:

Tx=230 u (13800 MuH); {=0,005 mm/munu; m=65; d=0,8 rlla; v=4 m/c.

IocnenoBaTensHo onpeaeasior:

1) cymMMapHyio BeJHYHHY CMadMBaHMsl NOBEPXHOCTH npoesxefl uactu mo ¢op-
myaam (11) u (12):  Hewoy=0,01-65%70,8(43200—13800)/65=4,6 MM; Hewiy<<
<65.0,5=32,5 MMm;

NpREUMAIOT Heu(oy=4,6 MM;

2) cyMMapHYI BEJHYMHY CMauMBaHHS NOBEPXHOCTH OGOUMH no dopmyntam (11)

3
n (12): H¢M=0,04-6531/0,8(43200—13800)/65=18,5 MM; Hew<<65-1,5=97,5 MM;
NpHHUMaIOT Hew=18,5 MM; ;

3) cyMMapHOE KOJMUECTBO BOAH!, BIUTHBAKLIEHCA B IOKPLITHE:

no ¢opmyne (14) fancoy= (0,005-13800—4,6)/(0.005-65) =198 mumu;

no ¢opmyae (13) Hano)=0,003-651n(1+80-0,005) 1004 In 198=86 wmm;

4) MHTEHCHBHOCTb NOCTYIIEHMA BOXH Ha 0GoymHy: mo dopmyae (18) ieroy=
=0,005—8,6/(65-198) =0,004 mM/MuH;

no ¢opmyse (17) ins=0,005+1/2,5-7/2-0,004=0,011 m»m/Mun;

5) Koo()(HUMEHT BUHTHBAHMS BOAH B TPYHT 3eMJISSHOTO MOJOTHA 1O TpadHKY
(puc. 1); nns cyranmaka ¢ kosdounpentoMm ynmotHenus 0,93 u onTuManbHOH BIax-
HocThlo 149 mnosayuaior C=0,1;

6) MHTEHCHBHOCTb BIMTHIBAHWS B TPYHTOBHE OOQUHHH: 3a3JA0TCA  fer=
=0,007 myM/mun, ITo rpaduxy (puc. 2) npu [er=0,007 mM/Mun u [=40%, nomysaoT
1:7=0,018 MM/Mun, Toraa isp= (0,0184-0,02)0,1=0,004 mMm/Mun.

C npyro#i cropoHd, isn=0,011—0,007=0,004 mMM/Mum.

Beuny paBeHcTBa OGOMX 3HaueHMH MHTEHCHBHOCTH BIHWTHIBAHHA MOZGOP 3aKOH<
veHd. [IpuHUMAIOT [pn=0,004 MM/Mun;

7) cyMMapHOe KOJHUYECTBO BOJAHM, BINUTHIBAWOLIEHCS B TDYHT 3eMJSHOTO NOJIOTH&
Ha oOounHax, no dQopmyre (22) Hanwsy=0,6-0,004[13 800—4,6/0,005— (18,5—
—4,6)/0,011]1=27,9 mm;

8) ucrmapenne BOJE U3 PPYHTAZ 3€MJSHOTO IOJOTHA HA 0GOYHHAX:

10 cdopmyne (24) inen=25-10-8.0,81g(1-+80/0,8) (140,15-4) =0,00064 wmM/munH;

no dopmyde (25) Tuen=43 200—13 800=29 400 Mmun;

no gopmysne (23) Huen(osy=0,70-0,00064-29 400=13,2 mm;

9) nputok BoAW B TPYHT Ha oGoumnax no dopMyne (6) g ar.aeey=10—23X
% 1,3(27,9—13,2) =0,019 m? na 1 M2,

Mpumep 3. YeTanoBaeHHE BAAXKHOCTY TIWHUCTOTO TPYHTA Tepes, ero
npoMep3aHueM Ha ydacTKax AOPOT, YBAAMKHAEMBIX B OCHOBHOM
aTMochepHEIME Ocafikamu

PaccmorpuM aBa npuMepa ompeneneHHs Baaxuocti, OIHH — AIs1 KOHCTPYKLHE
¢ MOPO303aUIUTHLIM CJHOEM 113 HEKOHJHIHOHHOTO Tecka Ha BCIO IIHPHHY NOJOTHA,
apyrofi — Ge3 Takoro cnos. B ocTasbHOM HCXOHHEIE JaHHEE JJA pacdeTa OJHYU
H 1€ Xe.
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Hcxoonvie Oannote. llupuna 3eMasiHoro mnojiotHa 12 M, npoesxefl vacty 7 M,
kpaeBoit nosocel 0,5 M. IlocoenHss HMeeT TO 2Ke NOKDHITHe, 4TO H NPOE3XKasd YacTh.
3anoxeHne orkocoB Hacumm 1 :3. Tommuna popoxuoll omexam 0e3 MOPO303amIUT-
Horo ciaos 0,5 M. IpyHT 3eMJIAHOrO NOJMOTHA — JIETKHil HBIIEBATHI CYIVIMHOK C KO-
a(pdunuenrom ymnotHenua 0,98. MakcumasbHast HJIOTHOCTb 3TOrO TPYHTa, YCTAHOB-
JieHHasi METOZOM CTaHAapTHOro ymaorHeHus, 1810 kr/m3, omTuMajibHas BJAXKHOCTB
15%. MopososamurHu# cynoli ToimmHoi 0,3 M ycTpoeH H3 MeJKOro Iecka. Biaax-
HOCTb I'PYHTOB HEPeJi BJArOHaKOIJIEHHEM PaBHA ONTHMAaJbHOM,

Baaronakonnenne aTMOChEPHEIX OCaJKOB B T'DYHTe IPOHCXOAHUT B OCEHHHH Ie-
PHOJ ¥ YacTh 3UMHE OO YCTOMYHBOTO Mepexoja CPeXHECYTOUHOH TeMInepaTypH BO3-
JAyxa uepe3 Munyc b5° C.

B Teuyenne 3TOro cpoxa HPHTOK BOAB B IPYHT cOCTaBjser 7 JjfM2 moj mpoesxedt
vacthlio # 16,5 J/M? nox oGoumHaMu 32 TpejeiaMH KpaeBof NOJIOCH; OTTOK BOAHI
#13 MOpPO303aIllHTHOTO CJIOS Yepe3 OTKOCH 3eMJisiHoro mnosorHa — 25 g/m2. C yuerom
3amasbiBaHHA TIPOMEP3aHHsl NECKa MOPO303alIMTHOTO CJIOS IIPOCauMBaHHE BOXH H3
HEro B HHXenexalu# IJMHUCTHH TPYHT MOXET NPOUCXOXMTb B TeueHue 50 cyT.
Temneparypa rpydra B 3TOT Nepuoj coctas/iser B cpegaem 5° C.

B pacuer BKJIOYANOT NMOKA3aTeNM KaNWMJISPHHX CBOKCTB rpyHTOB M3 Taba. 7.
Ot nokasateau npiBoAaM K Temmepatype 5°C mo dopmynam (32) u (33):

AN MeJkoro necka — ¢.'=59,4 rlla, ¢.''=54,5 rlla, ¢«'"'=49,5 rlIla, g«!V=
=44,6 rlla;

JJI JIETKOTO THJIEBATOTO CYIVIMHKA — gx!'=277,2 rlla, ¢,!'=212,9 rlla, gx!''=
=178,2 rlla, gx'V=158,4 rlla, K,'=09-10-8% mfc, Ky'"'=4,3-10-8 wmfc, Ko'''=
=8,5-10—% mfc, Ko'V=12,8-10-3 wm/c.

BruucaseM mo ¢opmyne (4) Wpe=0,192, a satem Wy=0,192—0,03=0,162 paa
JIETKOTO MEJIEBATOr'C CYTIJHHKA.

Jas koHcTpyKuuu Ge3 MOPO303aLIUTHOTO CJIOA ONPEACHSOT IAYOHHY, Ha KOTO-
DYI0 MOXET MNPOCOUMTHCH BOJAa NOX OOOUMHAMH H2 PAa3JHYHBIE MOMEHTH BPEMEHH.

ITpuaumator £=25 cyr. B atoM caydae nas I rpymmel xamuuiaspos Ky! ¢=
=0,9-10-8.25-24.60-60=0,0194 M; g<'/(pog)=277,2-100/(1000-9,8) =2,83 wm.

Ilpu stux Benumuuuax nosysaeM mo HoMorpamme (puc. 6,a) S'=0,35 m. Ana-
JIOTHYHO ycraHaBamBalor SU=0,71 M, SM=0,94 M, SV=1,15 M.

[lpu 3amaHHOH NPOZOKHTENBHOCTH NPOCAYMBAHHS ONPERSIAIOT MO (hopMyJe
(34) oGbemM BOZLE, KOTODHI WOCTYHaeT B IPyHT mox oGowmHoi: (0,354-0,71+40,94+
+1,15) (0,162—0,150)0,98-1810/(4-1000) = 16,7 a/m2.

PesynpTaThl pacueTa NpakTHAYECKH COBNAJAKT C BEJIMYMHOA NPHTOKa BOAH B
rpynT, paBHofl 16,5 a/m2% Ilpu TOM yCNOBHH rAyGMHH NPOCAYMBAHMSA, BLITHCJICHHHE
upH =25 cyT, ABJSAIOTCH HCKOMBIMH.

Taxo#t e pacueT NPOBOAAT AJA ONPEAS/EHHS [JYyOHH, HA KOTOPHE MOXKET Ipo-
COYHTBCA BOAA OT HH3a HOPOXHON ofeXAn. B sroM cayzae o6beM BOAH, KOTOPHI#
HOCTyNaeT B TPYHT, AOJXKeH Ovith npubmausurtensno paseH 7 afm2. IlosyuaeM, 9to
S'=0,14 m, S"'=0,3 M, S1'=0,39 M, SV=0,47 m.

3areM ycTaHaBJMBAIOT, cornacHo n. 4.2 TlocoGus, BJAAXKHOCTb FPYHTA HO CJIOSM
3eMJSAHOIO II0JIOTHA.

BaaxHocTh IpyATa NMOA mNpoesxed 4acThi0 ¥ KpPaeBOH MOJNOCOM COCTABJSIET:
na rayoune 0,3 M — W=162—(16,2—15)/4=15,9%; ua ray6une 0,39 M — W=
=%2,5?2(16.2—15)/4=15,6%; Ha ray6une 047 m— W=16,2—3(16,2—15)/4=
= "D 0.

ITo STHM pBaHHBIM HOACUMTHIBAIOT CPERHION BJAAMKHOCTH TPYHTA MO CJIOSM 3eM-
JISIHOTO MNOJIOTHA IOJ, MpOe3Xeld 4acThIo:

kM. . . 0-01 01-02 02—03 03-—04 04—05 05—06 06—07
W, % . . 16,2 16,1 16 15,7 15,3 15,1 15

AHAJIOTHYHO YCTAHABNMBAIOT CPEXHION BAAXKHOCTL TPYHTa Ha OGOUHHE A/ Tex
Ke CJO0EB 3eMJAHOrO MOJOTHA:

hbw . . . 0-03 03—04 04—05 05—06 0,6—0,7
W, % . . . 159 15,8 15,6 15,5 15,3

B atom ciyuzae orTcuer paccTOsHMA MPOBOAAT OT OTMETKH HH3a JOPOXKHOX OFEX-
IH Yy KPOMKM Npoesell HacTu.
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3ateM nNEpeXORAT K DPAcueTy BJAXHOCTH INIMHICTOrO FPYHTA B KOHCTPYKUHUM
¢ MOpO303alMTHLIM CJAOEM U3 HEKOHAMILHOHHOTO I€CKa Ha BCIO WHPHHY 3€MJSHOTO
nosoTHa. B 3TOM caydae HPUTOK BOAE B TPYHT 10J MOPO303AUWMTHEIM CJIOEM
[(74+2-0,5)74-2.2-16,5—2-0,9-25] : 13,8=5,6 a/m?, rae 0,9 M — NPOTAXKEHHOCTh 30-
HHl MCMapeHHs] BOLLL H3 MODO303aNIMTHOTO CJIOS MO BHICOTE OTKOCa Hachimi; 13,8 M—
INHPUHA 3eMJISTHOTO TOJOTHA MO MOPO303AIIHTHHM CJIOEM.

AHasOruuHO M3JIOXKEHHOMY ONpefejHM 3HAUeHHs IJIyOMH, HAa KOTOpHIE MOXKeT
NPOCOMHTRCH BOAA OT HH3a MOPO303ALIMTHOrO CJAOS Ha PasjHUHLIE MOMEHTH! BpeMme-
HH, HO He Gostee ueM 3a 50 cyr. IlpepBapuTeJbHO BHIUHCIMM 3HAUeHUs YAEJbHGHIX
IBHKYIIMX CHJI MEHHCKOB KanMJJISAPHO-NOXBELIeHHOR BOAH HPH ee NepeMelIeHHH H3
necKka MOPO303aIUTHOrO CJAO0S B HHXKENeXKauluii CYIJIHHOK.

NveeM, 410 Gepmy= (59,4+54,5+49,5+44,6) : 4=52 rlla. Torga: §x'=277,2—
—52=225,2 rlla; §«''=212,9—52=160,9 rlla; §x""'=178,2—52=126,2 rlla; §c'V=
=158,4—52=106,4 rlla. 3agaemca t=4,5 cyT.

B atom cayuae Ko't=0,9.10-8.4,5-24.60-60=0,0035 M; gx'/(p=£) = (225,2-10%):
:(10%.9,8)=2,30 M. TIlo momorpamme (pmc. 6,a) S'=0,13 M, Aja Apyrux rpymr
gannaaapos SU'=025 v, §'"=0,32 M, §V=0,37 M. OtH rayGHHB ABIAIOTCA HCKO-
MBIMH, TaK KaK COOTBETCTBYIOLIMAl MM OOBEM BOJH, KOTOPHI NOCTymaeTr B TPYHT,
npubansuTeNbHO pased 5,6 s/m2

Bkatoyasi nojiyueHHHE BeJMUMAH B PacyeT, MOJy4aeM cPeRHHE 3HAYeHHs BIaXK-
HOCTH TPYHTA IIO CJIOSIM 3€MJISIHOTO MOJIOTHA MO MOPO303ALIMTHHIM CJIOEM:

hbm . . . 0-01 01-02 02—03 03—04 04—05
v, % . . . 162 16,1 15,8 15,5 15,0

Tpumep 4. YcranoBnenne Ha pasjuyHeie MOMEHTE! BPEMEHH B OCEHHMI
nepyop pacnpenesieHus COGCTBEHHO KANWJIJAPHOA BOAL B JABYXCJAOHHBIX T'PYHTAX

Hcexoonsie Oannete. Bepxuufi c10H TpyHTa — cynech Jerkas TONMHUHOA 1 M,
HHXHRA CJI0H — TAXKENBIA NBIIEBATHE CYTMHOK ToMIAHOA 0,5 M, DPacrnoNoKeHRbLIR
HaJ TOPH3OHTOM IPYHTOBEIX BOJ.

Cynece xapakTepuayeTcsi nmokasaTeldsaMH: Kyoey=0,98; pck=1900 xr/m3; Wyp=
=12%; Wonr=10,2%;  ¢'xa0)=170 rlla; ¢'x10y=125 rMa; §"gx0y=95 rlla;
qVx10)=75 rlla; K'yaoy=5-10"% Mmfc; K'w(10y=10-10-28 m/c; K15(10y=20-10-8 m/c;
Klvw(m)=25-10-3 M/c.

Taxenuf NHAEBATHR CYTJIHHOK XapakTepHayercd mHokasaTemsiMu: Kyoe)=0,96;
0cx=1850 Kr/M%; Wi2=15,2%; Wonr.=13,2%; g'x(10y=340 rIla; ¢"x(10y=210 rlla;
§'Wz00)=195 rlla; g™Vx(10y=185 rlla; K'w10y=60.10"1° mMfc; K" yp(10y==165-10=10 m/c;
KY,10y=275:10""1° M/c; KWVe(10)=385-10—1° m/c,

3neck Kyoey KOI(DGDHUMEHT YIJIOTHEHHS TPYHTA OCEHBIO; Pcg — IWIOTHOCTh CKe-
Jera IpynTa; Wgs — KanmifipHas BaaroeMkocTh; Wonr, — ONTHMaJbHASA BJAaXKHOCTD
g'xcon 9703 90103, §Vet10) Kooy, KMa(r0)r K10y » K™V w10y COOTBETCTBEH-
HO YyIesibHBle JABHXYIIME CHJB MEHHCKOB M  KO3h@UUUEHTH NpOCAYMBAHHS BOJLL
1o rpynnaM xamdaaspos upu 10°C,

TemnepaTypy rpyHra OceHbIO npHHHMaloT paBHo#i 5°C. Torma mo dopmynam
(32) n (33) uMeem paas cymecu *: q]x(2)=1708,02—0,002'5)=168,3 rlla; K'pa)=
=5-10-3(0,7+0,03-5) =4,3-10—% m/c.

Jns Apyrux rpymn Kandaasapos: qllxey=123,8 rlla;  K'yu;=8,5-10-3 m/c;
gMyy=94,1 rlla; K™ysy=17-10~% m/c; qWVk(2)=74,3 rlla; K1y (3,=21,3.10-2 m/c.

AHanOTHYHO AJISI THXEJNOro IHJIEBATOTO CYIVIMHEA: §'x1y=336,6 rlla; Klym=
=51-10-1° M/c; g'x1)=207,9 rlla; K'3()=140,3-10-1° mfe; ¢l (;,=193,1 rlla;
K,,;,=233,8-10—1° m/c; ¢"Vx1)y=183,2 rlla; KWV,,=327,3-10-10 wm/c.

Ias TsAXKenoro NHJIEBATOFO CYTJIMHKA YCTAHOBHM DaclpefiefleEHe BOXH uepes
38 cyr ¢ MOMEHTa ee NepeMeEIEHHs OT rOpPH30HTa IPYHTOBHX Bof, Jaa I rpymmm
Kamuaaspop: K'p(1y=51.10-10.38.24.60.60=0,0167 M; g'x)/(p=8)=3,43 M. Ilpz

* Cjolt cynecn — BTOpOHl 1O NMOPAAKY CJOf IO HanpaBlEHWI0 XBHXKeHHs cobcT-
BEHHO KanM/JISIPHOH BOAH OT rOPH30HTA TPYHTOBHIX BOJ. B COOTBETCTBHM C HS3JIO-
EHHHIM STOT MOPSIIKOBHIA HOMED BBOAHMTCH B KauecTBe MHAeKca MpPH 0GO3HaUeHHH
norasartesell KanmwIAAPHOR CHCTEMH 3TOrO ¢JIOA TPYHTa.
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STHX 3HaAueHHsX 10 Homorpamme (puc. 6,6) S'=0,33 M. Amanormuno S'=0,42 M
g SU=0,5 m.

Ycranosum pacnpejenenue cOGCTBEHHO KanWJUIAPHOR BOAH B cJIOE CyHecH 3a
8 cyr nocisie noaxoma BOAH K 3TOMY cJjoio. IIpu pacuere mocaeaoBaTenbHO HAXOAUM:

o ¢opmyse (29) P=0,5-1=0,5 m;

no ¢opmyae (30) r=0,5 m;

no ¢opmyse (31) mas I rpymue KanmJISpHOM cucTeMHl ciost cymecn U=
=0,5-4,0-4,3-10-8/(1-327,3-10-19)—0,5=2,13 M.

AHajorHuHO IJAS OCTaJbHBIX IrPYNN KaNHANAPHOH cHcTeMn cymecu U=4,69 m,
Un=9,89 m; UV=12,52 M. 3arem mo dopmyne (28) mas I rpynns Kaneansproi
CHCTEMB! CYMEcH YCTaHaBJMBAEGM BHICOTY INOXHATHA BOAW Haj CJHOEM TAMKEJIOrO IH-
JIeBATOrO CYIJIHHKa. B 5TOM caywae uckoMas BejquuuHa S!—r onpepensiercd Mero-
aom nopGopa. Ilpn 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.

Beuay Ttoro, uro {=7-10° ¢, T. e. mpuMepHO 8 CYT, NOAGOD 3aKOHYEH.

AnamoruunHo AJNA OCTaNbHEIX TPYNN KamWaspHOR cucreMnt SU—r=0,009;
S —r=0,006 M; SWV-—r=0,004 M. Toraa smopa BJAXKHOCTH Haj TOPHU3OHTOM
IPYHTOBHIX BOJ Ha Bhicote: 0,33 M ® mume W=152%; 042 m W=14,7%; 05 u
W=14,2%; 0,5+0,004=0,504 m» W=12%; 0,540,006=0,506 m W=(3.-12,04
+10,2)/4=11,6%; 0,5+0,015=0,515 m W=(1243-10,2)/4=10,7%; Ha BHICOTE BH-
me 0,515 BAaxKHOCTL IPYHTA PaBHA HAYAJILHOH.

Hpumep 5. Onpejesnenye pacueTHOrO ropru3oHTa IPYHTOBLIX BOR

Hexoonsie Oannovte. Hopora npoekrupyercs B MocKoeckofi oGaacrn. I'pyHTOBHE
BOABI 3a/IeTaloT B TAMXEJOH cynecH. 15 cents6ps 1979 r. oHM HaXOAMAHMCh HA TJY-
Gune 2,4 M OT NOBEPXHOCTH 3eMyd. HyXHO onpeiesMTh MaKCHMAaJbHO BO3MOXKHHI
ypOBeHb I'PYHTOBHIX BOX TEPEA NPOMEP3aHHEM.

Ilo xapTe pacmpefeNeH#s1 NPOTHO3HHIX JI€THE-OCEHHHX MHHHMAaJbHEIX YDOBHE
TPYHTOBHX BOZ Ha 1979 r., Koropas cocraBieHa lleHTpainHO# nmaprae#l NPOrHO30B
pexxuma noisemHnx Boj BCETWIHTEO, pafion uskickaHpii XapaktepHayeTcs Koatb-
daunentrom Ay=0,5. [To puc. 3 umeem Ayp=2,8 M. Ilo puc. 4, 6 onpeznensieM, uYTO
pafiony MsbBICKaHMH COOTBETCTBYET THIIOBasi KpHBas 7-i ceepxy. Ilo atoft xpuso#t ray-
OuHa 3ajeraHus TPYHTOBHIX BOX cocraBaseT 2,5 M nHa 15 cemra6psa. Torma AH=
=24—25=—0,1 M, ITo Toft e THmOBOH KpMBOA MaKCAMaJbHHE YpOBEHb TPYHTO-
BEIX BOZA Nepej npoMepsanueM cocrasiasier A=2 M. Torpa mo dopmyne (27) nMeem
H;=2,0—0,1=1,9 M., 3arteM no o¢opmyne (26) onpemenseM HCKOMYIO BEJHIMHY
Hy(maxy=1,9—(1—0,5)2,8=0,5 m.

fipumep 6. Onpenenenue rayounb NpoMep3anns 3eMJAHOTO TOJOTHA

Hcxodnsie Oannvte, [opora npoxopur no TeppuTopun MockoBexoft o6nact,
TnyGuny npoMep3aHusi HAl0 YCTAHOBHTB JJIsi XOJIOJHOrO roja IOBTOPAEMOCTHIO
oaun pas B 20 jner. KoHCTpYKNHA NOPOKHOMA OREKAH: LeMeHTOGeTOH 24 cM Ha rpa-
BuiiHo-necuanoft cMecn, ykpemaenno#t 109, memenra, tomuunoft 18 cm. I'pysT 3emas-
HOr0 TOJIOTHA — NBLIEBaTasd cylech. YHCAO INIACTHIHOCTH — B, ONTHMAasJbHAfd BJAXK-
uoerh — 13,6%, BiaxHOCTh Ha rpaHuile packaThBanng — 149,

ITaotHOCTb cKeseTa rpyHra nepep upomepsanmem 1660 kr/wm®, BiaXkHOCTH FPYHTA
nepex, npoMepsanmeM 17,6%, MJIOTHOCTE CKeNeTa TPYHTAa UOCHe [OPOMEP3aHHA
1630 xr/m®, Bi2axKHOCTb PYHTA B 30He mpomep3anus 21,7%.

Tay6uHy npoMep3aHHs YCTaHABJIHBAIOT CIeAYIOITHM 06pasoM:

1) HaxXOAAT 3HAUEHAS KARMATHIECKHX WapaMeTpPoB [AJsa XOJOLHOrO rofa Io
Ta6M. 8: aremn=—17,5°C; anon=86 cyT; 2san=135 cyT; anp=0,76 M; Roximary=
=2,32 m2.K/Br;

2) onpeneadioT Kos(QQUAEHTH TEMJONPOBOAHOCTH CJOEB HOPOXKHOR OACXKAH Aop;
mo Tabn 9 mas neMmento6eToHa M rpapufiHo-mecuaHoll cMecH, ykpemiernofi 109% we-
MeHTa, Aox=1,86 Br/(M-K);

3) onpemesfiioT KO3GPUUUEHTH TEIJONPOBOLHOCTH MEP3JOro TPYHTA Arpaw). Des
ygera MaccomepeHoca B pacueT BKJIOUAIOT 3HAUEHHMS MJIOTHOCTH H BJAXHOCTH IELIE-
BaTOfl cymecH Iepef npoMepsaHueM rpyHTa. Ilo Ta6a. 10 HaxomaT Awmn=
=1,73 Br/(M-K). C yueToM MaccomepeHoca B pacueT BKJIIOYAIOT HauHbe AJA FPyH-
Ta mocse npomepsanns. ITo Taba. 10 EaXoAsT Awpmy= 1,81 B1/(M-K);
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o 4) H%x?g;ér 3HaueHNne TEMNEPaTypH JbA006pa3oBaHUs AAA IPyHTa IO Tabua. 12—
no6p=—WU, )

3) onpezeisOT NPHUBEAEHHOE TEPMHUECKOE CONPOTUBJEHHE AOPOXKHOH OACHKIH
Rox. [lpemBaputesbHO HaXOAAT cpefHEMeCYHOE 3HAYEHHE CKOPOCTH BeTpa; Mo
Taba. 4 v=4 M/c. 3aTteM BhiuMcaAsfOT mo (opMyse (39) BeauuuHy Ko3(hduUHEHTA
Tenyoo6MeHa Ha IOBEPXHOCTH LOPOXKHOA ofexin: a=12)4=24 Br/(M2-K). ITocne
atoro onpefeisior no dopmyse (40) HCKOMYIO BeJHYHHY TePMHYECKOTO CONPOTUB-
Jqennsi: Rox=0,42/1,86+1/24=0,27 m?.K/Br;

6) ycranapJHBaIOT KOJHYECTBO 3aMepalielt BoAb i, IlpezBapuresbHO BRIYHC-
asoT 1m0 dopmyne (35) cojepkaHHe HesaMep3wedr BOAR: Wye=0,25-14=35%.
Torga Ges yueTa Maccomeperoca no topmyde (36) isu= (0,176—0,035)1660/1000=
=0,23, a ¢ yuetom MaccomnepeHoca isy= (0,217—0,035)1660/1000=0,3;

7) onﬁenenmor MHHMMAJIbHYI0O TeMIepaTypy IPYHT2 NOA JAOPOMKHON OxeXAO0R
Buitn(o)- PEABAPHTENLHO BHUUCAAIOT OTHOMEHHE Rop/Rox(max)=0,27/2,32=0,12.
3arem no HoMorpaMMe (CM. pHC. 7) YCTaHaB/IMBAIOT MCKOMYIO TEMIEPATYPY IPyHTa.
Be3 yuera MaccomepeHoca pacyer NPOBOAAT B 3aBUCHMOCTH OT Roz/Ronimazy=0,12
# [5w=0,23. IIpun a1ux 3HaueHUAX Omin)/Areun=0,74. Torfa Ominey=—17,5-0,74=
=—13°C., C yueroM wMaccomepeHoca pacuer MPOBOAAT B 3aBUCHMOCTH OT
Ron/Rogimaxy=0,12 7 isxw=03. Tlpn atMX 3HaueHUAX Omin(o)/drexs=0,68. Torza
Onin=—17,5-0,68=—11,9°C;

8) Haxopsar mapamerp C, BXoAswmu#i B pacuer rayGuHml mpoMepsanusi. Ilpezpa-
PUTE/bHO BHUHC/ASIOT OTHOMEHHE Onosp/Omin(o). M rpyHra 6e3 ydera Maccomepe-
Hoca 1noay4arT 0z06p/@min(o)=0,1/13=0,008; nas rpyHrta ¢ yderoM MaccomepeHoca —
©.06p/Ormin(0y=0,1/11,9=0,008. Toraa mpu @Ouosp/@min(e)=0,008 mo nomorpamme (cM.
puc. 8) C=0,98;

9) maxogsar napaMmerpel A’np, B/ap 0 A”pp, B”yp, BXOZAIME B pacuer IMyOHHH
npoMep3anus. VIcKoMue mapaMeTpH ycTaHaBJMBAlOT Mo HoMorpammam (puc. 9). Bes
yueTa MaccomepeHoca pacder NPOBOAAT B 3aBHCHMOCTH OT Rox/Roa(maxy=0,12 u
£sx=0,23. IIpu aTux 3pauenuax: A’mp=0,77; B/np=2,2; A”1p=0,8; B"1p=2,6. C yue-
TOM MaccOmepPeHOca pacueT NMPOBOASAT B SABHCHUMOCTH OT Roz/Rox(mex)=0,12
isu=0,3. IIpu a1ux sHaveHnax: A’np=0,7; B/np=1,6; A”3p=0,76; B”pp=1,8;

10) BomucasioT no dopMmysde (44) rayOuny npoMep3aHuss AJf rpyara Oe3 ydera
Macconeperoca: fqp=0,86-0,76-0,98[0,77-2,2+2,8 (1—86/135) (0,8-2,6—0,77 X
x2,2)11,78=2,31 m; ¢ yueTrom Maccomepenoca — fiqp=0,86-0,76-0,98[0,7-1,6 +-2,8(1—
—86/135) (0,76-1,8—0,7-1,6)]11,81=1,59 M.

MMpumep 7. Pacuer NJAOTHOCTU-BJIANKHOCTH M NMYYeHHA TPYHTA

Hcxoonote Oannsie.  Jlopora mpoxogur mo Tepputopuu Mockosckolt oGiacti.
KoHCTPYKUHSL HOPOKHOA ONEMIB: NEMEHTOGETOHHOE NOKpPHTHE 24 ¢M, OCHOBaHHe
18 c¢M u3 mnecka, o6paGorannoro 129, meMeHTa, MOPO303aMUTHHIE CJAOH TOJMUIHHOK
50 c¢M W3 KOHAMUMOHHOTO mecka. I'PyHT 3eMJAHOrO MOJIOTHA — JIETKHEH NHJIeBaTH
CYTJIMHOK, UHCJO IJIACTHYHOCTA 9, BIAXKHOCTb Ha rpaHuue packatbiBanuda 179%, omtu-
MaJjbHas BAaXHOCTL 16%, MakcuMaJbHAs ILIOTHOCTH CKeJieTa TI'DYHTZ IO METORY
cragfapTHoro ynaortHenus 1700 kr/Mm3, kosddunuent ynmordenus rpyrta 0,98, mior-
HOCTk uacTum rpysta 2690 kr/m3 BaakHOCTL I'pYHTa Ilepel NpoMep3aHHEM paBHA
KauuJNspHO#l BJIarOEMKOCTH; B JETHHA NEepuoJ], BJAXKHOCTD pPaBHA ONTHMATBHOR.
T'DyHTOBHE BOAK HE OKA3HBAIOT BAHAHHUS HA BJIAXKHOCTD IPYHTOB 3eMJAHOrO IO-
JoTHA. 3eMJSIHOE IOJIOTHO NpoMepsaer B Teuerue 70 cyt mo raybmssl 1,92 M or
Bepxa NOKPHITHS.

IMo 1a6m. 12:  Buep=—0,3°C; ©,=—0,5°C; B=—1°C; Wyya)=12,5%:
Wassy=11%. Ilo pununim Temneparypuoro nouf, Zmp —Zs=0,1 u Zs —Zg=0,07 M.
OnpesensieM rpajyeHT He3aMmepamell nyieHouHo# BoAu mo dopmynaam (49)—(50):

 1g (0,16 —0,11) —1g (0,125 —0,11)

n= Ig (0,1/0,07)

0,12%8.0,98.1700
0,07%-3% . 1000

= 3,38;

2,97.

Loy = 3,38 (0,125 —0,11)
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Ha nyueHue JIETKOro OHIIEBATOrO CYIVIMHKA OKa3HIBAET BJHAHHE BEC JOPOKHOMR
oxexan. Harpyska or mee cocraBiser P=17,2 klla. Ilpu aToft Benmuune mo dop-
myae (51) pemaeM ¢QYHKIUWIO HArpySKH Ha TPYHT. B pacuer BBOAUM 3HaueHue KO-
spduupenta a,=0,48 us tabn 13: f(P)=1—0,481g(1+17,2/9,8) =0,79.

3atem mo rpaduxky Ha pHc. 11 ycTapaBinBaeMm KO3(QQHUHEHT TyYeHHS JErkoro
NELIeBaTOro cyrimpka: Kpye=0,88-10~% M/c m nmo ¢opmyne (52) sBmumciseMm Bean-
YYHY paciofa TJEHOUHOR BOAM, HOCTyRawumel B Mepauandl cioi: Qpy=0,92-0,88%
= 10-%.2,97.0,79=1,9.10-% m®/c.

YcranapauBaeM no dopMyse (4) 3HaueHHe nOJHOM BJATOEMKOCTH, a mo Hedk
M BeJWUAHY NONHOH Kanu/sspHOH B/IATOEMKOCTH TPYHTA:

W= (2690—0,98. 1700) 1000/ (0,98-1700-2690) =0,228; Wy.=0,228—0,03=0,198.

Briuncnsem cootHomenue BesudHH Wo, Wiy B Wogr, ONpelensiolinx BO3MOXK-
HOCTb HCIOJb30BaHHA GopMyan (53) g nporrosa pacxola KamHIISPHO-TIOABE-
wenHo#l BOAH Qp(a, z), KOTOPAsh MOXKET NOCTYNATh K 30HE IpoMepsanus: (3-0,198+
+0,160)/4=0,189<0,198. Tlpn moJyueHHOM COOTHOUICHMH YKa3aHHHX BEJWYHH MOX-
HO mpuMeHaTh (opmyay (53). [aa pacueta no srtoi GopMyse NpeABapUTENBHO OI-
eflensieM BeaHuMHB ¢x H Ko no 3sasucmmoctsam (32) u (33), npunumas @=0°C.

pacyer BKJIOUYAaeM 3HAYEHMHA (Gxqio) ¥ Kwaoy 1o 1261 7@  §%=122 rlla; §lg=
=b6 rlla; §",=20 rlla; Klu=7-10—? m/c; K"»=3,5-10—8 mfc; K'p;=7.10-% mfc.

YcranaeaupaeM TakixKe BeJnmuuHy S, Bxozsmylo B ¢dopMmyay (53). Ona pasHa

S=(1,92—0,92)/2=0,50 M. Tloxcrasnss yxasauuuie BenuydHel B ¢opmynay (53),
nMeeM

0 _ (0,198—0,16) 0,98 - 1700 o 122100 )
P42 — 4 - 1000 ' 0,5-1000-9,8 +

56 - 100 20 - 100
. —8 —— . —8 "—‘-_—'—-——1 ==
+3,5-10 (0,5-1000-9,8 ])"'7 10 (0,5-1000-9,8 )]

=2,44 - 10710 m3/c,

Tlo ¢opmysne (61) ycraHaBiMBaeM, UTO BJAXHOCTh TPYHTA IO TpaHuuei mpo-
Mep3sanus W/, yMeHblllaeTcs KO BEeJHIMHE], PABHOR ONTUMAJLHOH BAAXKHOCTH. l'ﬁm
3TOM NPOMCXOXMT ycafka IPYHTa upH nmpomepsanuu. Besmquny orHocuTensHOR ycag-
KM TpyHTa onpefenseM no ¢opMmyse (69): eyecaa=1—(1+0,3-0,160)/(14-0,3-0,198)=
=V, .

3a cuer ycaikd IJIOTHOCTb CKeJieTa IPYHTa HOM Tpanume#l mpoMepsanus cocTa-
BHT: 0 ck(0y=0,98-1700/(1—0,011) = 1685 kr/m3.

Ilo ¢dopmyne (67) onpemenseMm cpenmee snHaueHHe pacXojfa ILIEHOYHOR BOJHI,
nocrynaiomieii B Mepaanii  caofi:  Qpoyep=2,44-10-1°4 (0,198—0,160)0,98- 1700 X
% 1653,4-10-1°/100=107,1-10-1° m3/c.

Bxogsmas B pacwer senmuuma 1653,4.10-!° sppfeTct CKOPOCTHIO NPOMeplauus
rpysra 1/(70-24-60-60) =1653,4-10~1° m/c.

IlTo popmyae (65) onpenensieM 3HadeHHe KPHTHYECKOR BJIaXXHOCTM I'PYHTa, a IO
dopmysie (68) — BNamHOCTD B MEP3AOM CJIOE 3EMJISIHOrO TOJOTHA: xp=0,92X
X 1000/1685—0,92-1000/2690+0,08-0,4-0,17=0,209; Wy=0,160-+107,1.10-10X
% 1000/(1685-1653,4-10—-10) =0,198.

Ilpu coornowmennn Wy=0,198<<Wyp=0,209 pacuer BenWuMHH INyYeHHS IDYHTA
33 CYET MUTPANMOHHOrO JbJAOHAKOIJIEHMS TNPOBOAWM mo (opmynam (69)—(70):
hnyn(0y=1,09-102.1(0,198—0,160) 1685/1000=7 cM; maxfgys0)=0,09-10%-1(0,198—
—0,4.0,17)1685/1000=2 c™, B pacuer IpHHUMAEM Faya0)=2 cM.

Io ¢opmyae (63) ycramaBimpaeM BeIMIMHY ycalAKu IPYBTa B Ipefeax Mep3-
JIOTO CJIOSl 3€MJIAHOTO NOJOTHA: Myeqwy=102.1:0,011=1,1 cm.

3arem no ¢opmyne (72) oupefensieM BENHYMHY IYIeHHS TPyHTA: Apys=2-—
—1,1=0,9 cm. B faHHOM clyuae NMPaKTHYECKH He MPOMCXOZHT yMeHbLIGHHS BJax-
HOCTH TIDYHTa HHXe IAYGHHH npoMepsaHns, NOITOMY BeamanHa hyer=0. Ilocre
STOTO BHUNCAASM OTHOCHTENbHYIO BEJTHIMHY NyueHus rpyera 0,9/100=0,009. TIloa-
cTaBiss 3Ty BeamIMHy B dopmyny (73), pHuHcaseM 3Hagenwe Koadduuuenrta ym-
JIOTHCHMsl FPYHTA B KOHUE 3HUMH: Kys)=0,98/(1+0,009) =0,97.
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ITo Homorpamme Ha pHc. 12 ycTaHapJaMBaeM MHHIMaJIbHOE 3HayeHHe Koadhdu-
LUHeHTa YIJIOTHEHHS FpyHTa BECHOH, KOTOPOE MOXKHO OXHMAATH NpPH MHOTOKPATHOM
MpOMep3aHHH-OTTAUBAHHH B YCJOBHSX, KOTAA He HPOHCXOAUT ycaikH rpyHra. On
pasen 0,94. 3atem mo HoMorpaMme Ha puc. 13 ompegensieM, 4T0 [flocanfAnya=0,85,
OTKYZAA Hocax=0,85-0,009=0,008 M. Ilpu atofi ocaaxe onpeiensiem no Gopmyne (74)
3Hauenne kos((puuMeHTa YIJIOTHEHUS TPYHTA BECHOMN: Ky(2)=0,98/[1—0,008/(1+
+0,008)1=0,97.

3arem mo ¢opmyse (75) onpeaessieM OTHOCHTENIbHYIO YCaAKy TPYHTa JETOM,
Ona pasua 0,011. ITogcraBue 5Ty Benuuuny ycazku B dopmyay (76), nmoaydaem
KosdduuueHT ymioTHeHus rpyHta geroM: Kywm=0,97/(1—0,011)=0,98.

YeranaBiauBaeM MEHHMAJbHOE 3HAYEHHe BJIAXHOCTH IPYHTA BECHOH pacyeTHOro
ropa. Ilpn W,<{Wyp ona paBna W,=0,198. MunnMajbhoe 3HaueHHe Kod(duuHEHATa
YIUIOTHEHHS TPyHTA BecHOH pacuetHoro roja pasHO Kpaca=Ky(s)=0,98 (cm. 1. 6.5).
YKasaHHHE PacueTHHE 3HAYEHMs IVIOTHOCTH H BJAXXKHOCTH fABJAIOTCA CPEAHHMH Be-
JHYMHAMH I/ ¢J0s IPYHTa OT HHM3a JOPOXKHOR OAEMAL A0 IMIYGHHB! NPOMEp3aHHs.

Tipumep 8. Onpenenenne KoauuecTsa BOAl, OTXKHMAEMOH M3 IPYHTA
3eMJSIHOTO NOJOTHA B MOPO303aLUTHBIA cAOK
noj, AeficTBMEM NUHAMMUECKOH HArpY3KHU OT aBTOMOGWIER

HcxoOnsle dannole. PacieTnas narpyska — asroMobmmu rpymnnt A, Cpepzee pac-
yeTHOe YAE/bHOE HaBjieHWe Kojeca Ha moxpuithe P=0,6 MIla. PacueTumit auaMerp
ciefia Koneca aproMobuas D=37 cm.

JlopoxHas ofiexja COCTOMT H3 acdanbToGETOHHOTO TOKPHITHA (ToMmuHa 10 oM,
MOAyJab yupyroctu 1200 MIIa), me6eHounoro ocHoBaHus (TommumHa 18 cM, MOAYJb
ynpyrocta 200 MITa) m MoposoaaluTHOro ¢Jaos u3 mecka (romummHa 25 cM, MoRyab
ygpyrocm 100 MIla), Tommuuua zopoxHofl oexAn (¢ MOPO303amIMTHHIM CJHOEM)—

cM.

IMox MOpO303AMUTHEIM CJI0EM HAXOAHUTCH CYTJHHOK Jerkuf muesaTefi. Baax-
HOCTb TIPYHTA HOC/e ero OCaJKkHW B BeceHHHH nepuoj paBea: 0,8 B BepxHel uacTn
tomuuaof 50 cM u 0,9 OT rpaHHUE TexyuecTH B HMKHefl yactH RO rayGuHE IpO-
Mep3aHudg. MoAyJb YIPYTOCTH CYIVIMHKA JIETKOTO INBLIEBATOrO COOTBETCTBEHHO PaBeH
32 n 26 MIla. O6beM BOAH, KOTOPHA MOMKET NMOCTYNHTh B MOPO303aMMUTHHIA CJOI,
YCTAHABAMBAIOT 32 NEPHOJ KOHCOMMAALMM TPYHTA.

ITocnenoBate/bHO OMpPEAESIIOT:

cpeHH MOAYJb YIPYrOCTH RXOPOXKHOA OZexAH (¢ MOPO3O3AMMTHHM CJIOEM)

Exo=(1200-104200- 18+ 100-25)/53=342 MIIa;

TOJIIKHY TIPYHTa, H3 KOTOPOro 6yjAeT NPOUCXOAUTHL OTKaTHe BOAM, mo dopmy-
ae (90)

37V (0,6 —0,012)/(1,5 - 0,012)
1,1 13/342/32

(npr Zowm.=34 ¢M<50 cM oTxarTHe NPOHCXOAMT M3 BepXHER TOJMIM CPYHTA C
BAaXHocThio 0,8 OT rpaHULBl TEKYUECTH);
TOJILYHY 2KBHBAJEHTHOTO CJIOH TpyHTa MO (opMyte (89)
Zoxs=1,1-53%1342/32=128 cm;
SHayeHHe YAEeNBHOH Harpy3KM OT PACUETHOrO ABTOMOGHAS HA HOBEPXHOCTH IJIH-
HMCTOrO FPYHTZ HOJ MOPO303aHIUTHHM CJIOEM
0x.0=0,6/]1+1,5(128/37)2]=0,03 MIla;
KOJIMYECTBO BOALI, OTXMMaeMOH W3 TrpyHTa, mno rpaduxy (puc. 15,6). Ilpu
Wa/W.:=0,8 1 0u.o=0,03 MIla nmeeM ¢’”orx.py=4,3 J/M2.

IMpumep 9. OnpenencHAe TOJMMHL MOPO303ALMUTHOTO CJIOH
Y3 HEKOHIMUHOHHOI'O NECKa

— 53 == 34 cn

Zo'nx=

Hcexodnvie dannoie. ABTOMOOGMABHAsT xopora Il TexHuueckofi KaTeropmm mnpoek-
THDpyeTcst B HacHNM BHcortoit 1,5 M. Tpacca moporu npoxomur B Mockosekoft 06aa-
CTH HA MECTHOCTH C BEPXOBOJKOH, ypOBeHb KOTOPOH cOBrmajaer ¢ MOBEPXHOCTHIO
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semym, Tommuua cnos rpyHTa, rIe BO3MOXHAZ Bepxopoixa, 1 M. I'pyHT ecrectsen-
HOrO OCHOBaHNA — CYIVIMHOK TAXKejbifi. BiaaxkHocTs Ha  IpaHHLUE  TeKyye-
etn — 31%, BJaaXHOCT Ha rpaHHnme packaTuBanus — 17%, onTuManehas BIaX-
HoeTh — 159, MakcuMaspHas INIOTHOCTb CKeJeTa I'pYHTa N0 METORY CTaHRApPTHOrO
yniotHenns — 1800 kr/m?, xostbduuuent yngoteenus — 0,92 *. Ilox macnimbio 3aje-
TaeT OABOPOAHHM TPYHT.

IlpunnpMaeM B mepBoM TPHOJIMIKEHHH, YTO HACHIL HA BCIO BHICOTY OTCHINAETCSH
13 MEJKOrC Necka ¢ comepanueM neu u ramast 109, u xospdunuentoM dumLTpa-
uun 0,25 m/eyr. Ontumanbuas BAaXHOCTh necka — 109, Haubosbmias MIOTHOCTh —
1800 kr/m®, xospduuuent ymiotHenns — 0,98. 3anomxerHe oTKoca Hackind 1:1,5.
HurencuBHOCTL ABHKeHHMS DacyeTHHIX aBTOMoOMJeR 1m0 OXHOHN moJioce mpoes:xed uva-
ctH — 250 aBTOMOGHJIEH B CYTKH.

Marepuanu A yerpoficTBa ROpoxHOX ofiexpp: nnotEHE  achanbroberon
BH1-40/60; nopucthii actansroGeronr BHJI-40/60, meGenb, 06paGoTaHHbl LHEMEH-
ToM, Mapk¥ 75. ITponomxuTesbHOCTL NEpHONa MeXAY KaluTaJbHEIMH DEMOHTaMH
AopoxHOft omexAnl cocraBaser 20 ger. Ha oGoumnHax mnpepycMarpupBaeTcss ycTPoH-
¢TBO ac(anbToBeTOHHOIO MOKPHTHS Ha HIeGeHOYHOM OCHOBAHHM.

Jns pacuera TOMIUHEI XOPOKHOH ONEK/BI MDHHUMAIOT B MEPBOM HPUOIMKEHHH
3Ha4YeHHs NPOYHOCTHHIX M Ae(POPMALHOHHHX XapakTEePHUCTHK IIeCKa B BeceHHHH mepuoj,
COOTBETCTBYIONIME KaNWANAPHON BIarQeMKOCTH 2TOTO rpyHra (m. 2.2),

Corsacho wuanoxennoMy B 1. 7.5 Tloco6us npOJOJIKATENBHOCT: DPAacuYeTHOro
neproia BJHAHNA HarpyskM OT TPAHCMOPTAa Ha TIDYHT BecHOR cocrasjser 60 cyT,
Toraa mo c¢opmydse (93) cymMMapHOe KOJHYECTBO IIPOXOAOB aBTOMOGHJEHA paBHO:
N=250-60-20=300 tbic., aBTOMOGHIEIL.

Mo 1a6a. (14): =(32+31)/2=31,5°; Cy=(0,005--0,002)/2=0,0035 MIla;
E,=120 MIla.

o dopmyne (92) c.,Y_“‘B =0,0343.0,25-%11=0,04, Torma a, °=(0,0440,018)/
/2=0,029. TTo gpopmyae (91) @y=231,5(1—0,0291g 300 000) =26,5°.

ITo UHCTPYXUHH 1O NPOEKTAPOBAaHHIO AOPOXKHHIX OfEKZ HEXKECTKOro THOa
BCH 46-83 omnpeaensior KOHCTPYKUUIO AOPOXKHOA OFEXAL H3 YCNOBHA obecrneucHma
ee npouHocTd. B nepeom npubiamxenun oHa cjepyiomtas: HOKpHTHe — achajbrobeTon
ToJmIMHOR 12 oM (Bepxumii cioff 5 cM u3 mioTHoro acdasbroGetrona BHII-40/60,
HMXHHE cao0ft 7 cM M3 nopHcToro achansroGerona BHJI-40/60, ocHoBanme TomumHOR
23 czg u3s mwebua, obpaboTanHoro ueMeHToM, Mapkm 75. Toawimna mopoxkuHok ojexk-
Int 35 cM,

Pacyer HMauMHAOT ¢ YCTAHOBJGHHS NDHTOKAa BOALK B MOPO3O3alUHTHEI ciaoft oT
arMocepHHX OCajAKOB, BHNAJAIOIIHX HA INIOBEPXHOCTh IIpoe3xell wacTH M OGOUMH
B OCEHHMii NEpHOJ BJIATOHAKOWJEHHS H B Hayaje 3HMH /IO IIPOMEP3aHHSA 3eMJSTHOTO
TOJIOTHA.

Jns 3TOro mpeaBapHTENbHO ONPENENsIoT o TabJ. 4 3HaueHHS METEOPOJOTIe-
CK¥X (aKkTOPOB B NOCJEANUH OocenHME Mecsl pacyeTHOTO rojla IOBTOPSEMOCTLIO ORMH
pas B 20 ner. Onn pasupl: Tx;=210 u (12600 muH); i=0,007 mMM/MuH; my=55;
d=0,9 rlla; v=4 m/c.

INocnenoBatensEo ONpeeNsoT:

CYMMAapHyI0 BeJHUHHY CMayMBaHHS{ IIOBEDPXHOCTH Npoe3xed uacTH M 0GOUMH B
NOCNEAHURA OCeHHUA Mecdau PacYeTHOro roja:

3

no ¢opmyae (11) Hc...=0,01-5531/0,9(43200—12600)[55=4,4 MM; mo dopmy-
qe (12) Hew<<55-0,5=27,5 MM; npunaMaeM Hey=4,4 MM;

IPHTOK BOABI B MOPO303aWIUTHHIA cj10fi OT aTMOcgepHHX 0CalZKOB, BHINAJAIOLIAX
Ha FOBEPXHOCTL Ipoeakell yacTH B OCEHHHN NepHOJ] BJIarOHAKONJIEHHS W B Hauaje
3¥MEl PACUETHOTO YOAa IO MPOMEP3aHHs SEMJSHOTO IOJOTHA:

no dopmyae (14) fon@)=(0,007-12600—4,4) /(0,007-55) =218 mnu;

no topmyae (13) Hpney=0,003-551n(14-80-0,007) - 10%.41n 218=104 mm;

Ha c. 15 Ao)1=0,8;

no ¢opmyne (15) Henmp.wy=0,8-10,4=83;

no dopmyne (5) g’arminp.ny=10-2.13.83=0,011 M na 1 m?;

* Ilpn orcyTcTBHH (aKTHUECKMX HaHHLIX 3HaueHHe KOo3dhduuueHTa YNJIOTHEHHSA
FPYHTa NOA TONOIIBOIl HAaCHNHK NPHHMMAWT PaBHHM BesHunHe, npuBejienHodl B m. 1.6
nacrostiitero I'focobus.
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HHTEHCHBHOCTb NOCTYIJEHHA BOAH HA OGOYHHY:

no dopmyne (18) icro)=0,007—10,4/(55.218) =0,006 mm/MuH:

no dopmyne (17) ins=0,007+3,75.0,006/3,75=0,013 mm/mus;

NPHTOK BOAH B MOPO303AIMMUTHEIA cNOf OT aTMOocdepHBIX OCajiKOB, BHINALAIC-
IMUX Ha [OBEPXHOCTb OOOYMHEl, ¥ OT CTOKa BOAb! C Npoe3mxeR HacTu Ha oboumuy
B QCEHMHHI NMepuHOJ BJArOHAKONJICHHA H B Hayasje 3UMBI DaCYeTHOrO roja Ao Npomep-
HUA 3eMJAAHOTO IOJIOTHA:

no dopmyse (13) Hen(o)==0,003-55In(1+80-0,013) -10%4!n 2186=16,7 mm;

no dopmyne EIS) Hanosy=0,8-16,7=13,4 mm;

no (opmye (6) ¢larmosy=10-3-1,3(13,4—0)=0,017 ™3 na 1 M2,

3aTeM yCcTAaHABJAHMBAIOT BO3MOXKHYIO BeJWUHHY NPHTOKAa BOJAK B MOPO303alllUT-
HHH caoit oT BepxoBoAxu. JLIs 2TOr0 NPeABAPUTENBHO ONPeleadAloT no Tabm. 7
SHayeHHs YAEAbHBIX ABHXVIIMX CHJ MEHUCKOB KaNMUANADHOA BOAR B mecke. [Ipu
temnepatype 10°C umeeM: g'xuoy=60 rlla; g'zp0y=55 rlla; g''%0)=50 rlla;
Ve 10y=45 1Ila.

3HaueHHs YASJbHHIX ABHXKYVIUMX CHJ MEHMCKOB KalWJIADHOR BOJW B Mecke mpu
temneparype 5°C ycrarasnuBator no opmyne (32): ¢%=60(1,02—0,002.5) =
=55,2 rlla. Anansormuno umeeM: ¢q'x=>50,6 rlla; ¢'!'x=46 rlla; g¢'V.=41,4 rlla.
Tlocnie aroro onpefensitor cpefHee aprupMeTHUeCKOe 3HaUEHHe YAEJBHHIX ABHKYHIAX
€U MEHHCKOB KanuJJsipHOR BOJH B necke npu teMnepatype 5°C:  Gepmy=(55,2+
+50,6-+46,0+41,4)/4=48,3 rlla.

3areM ycTaHABJHBAIOT 3HAUEHHs! NOJHOR BiaroeMkoctd mo dopmynae (4) u moa-
HOR xanumsnspHON BjaroeMkocTH mecka (cm. m. 2.2): Wy,a=(2650—0,98-1800) X
% 1000/(2650-0,98-1800) =0,19; W, »=0,19—0,03=0,16.

ITo Qopmyne (83) onpemensdioT HCKOMYIO BEJHYHHY NPUTOKA BOLH B MOpO30-
SaUHTHEIA CJOA OT BEePXOBOAKH: ¢'npy=(0,16—0,1) (48,3-100/(1000-9,8)—0)0,98 X
X 1800/1000=0,052 m® Ha | M2, mocsie Yero YCTaHABJIHBAIOT BENMUHHY HCIAaDEHHA
BOABl U3 MOPO303AIMTHOIO CJOS Yepe3 OTKOCH 3EMJISHOrC MOJIOTHA B OCEHHHMI ne-
PHOL BJArOHaKOIVIEHMA M B Hayaje 3UMB [0 NpoMepsauuss rpydtra. Jas srtoro
TIPEeABAPUTE/ILHO BHIYHC/SIOT NPOTAKEHHOCTh 30HBI HMCMAapeHUs BOAB N[O BHICOTE OT-
Koca (cM. m. 7.3 TlocoGus).

[Ipu BBICOTE KANM/JIAPHOrO NMORHATHA BOAB B HecKe f,=48,3-100/(1000-9,8) =
=0,49 M<hus=(1,5—0,35)=1,15 M Sus=0,49Y1+1,52=0,88 m. ITo dopmyne (24)
fren.=25-10~5.0,91g(14-80/0,9) - (1+0,15-4) =0,0007 mm/mun; no dopmyte (25)
Tuea=43 200—12 600=30 600 Mun; no dopmyae (23) Hucnory=1,3-10—2.0,0007 X
X30600=0,028 m® na 1 Mm% oTKOca B Hachlld B TpemenaxX 30HBl HCIAapPEHMS BOAH
#3 MOPO303aLIUTHOrO CJIOS.

3areM ycTaHABAMBAIOT BJAMXKHOCTb IIeCKa MOPO303aLIUTHOTO CJIOS [epej ero
nnggpaaHHSeM. To/unHA 3TOTO CJOS NPUHATA B NEPBOM MPUOMMKEHHH Fyo=1,5—
—0,35=1,15 M.

ITo ¢opmyne (79) mmeeM:

7,5.0,0114+2.3,75.0,017—2.0,88-0,028
’ — ¥ ’ » s ) r |0052
Vs ( 7,5+423,75 R )X
1000
00 1+0,1=0,131,

0,98 - 1800 - 1,15

IIpn moayyeHHHIX DacUTHHIX HAHHHIX ONPeleJfAIOT SMIOPY BAAKHOCTH TPYHTOB
3eMJSHOrO 10JIOTHA [epef IpoMep3aHHeM. PacueT HAUMHAIOT C YCTAHOBJEHUS DIIOPHI
BJQXKHOCTH Tecka MopoaosamutHoro cios (puc. 14). Tlpun W/y3=0,13<Wis=0,16
B pacyeT NPHHUMAIOT SMIOPY THIA <a».

Mo ¢opmyae (80) Ahwsx.s=(0,131—0,1)/(0,16—0,1)1,15=0,58 M. Torxa nmeem
B BepxHe#l yacTH MOpPO303alIHTHOrO ¢j10f TomuHoit 1,15—0,58=0,57 M BRaxHOCT
necka Weog,=0,1, a B nuxue#t wactu roamuuo# 0,68 M — Baaxuocts Wia=0,16 B
ROMAX eaupunyl. BJaXHOCTL CyIVIMHKA TAMKEJOr0 NOX TOJOMBOH  HAaCHIIK
paBia Wys (cm. n. 4.1). [To dopmyae (4) Was=(2710—0,92-1800)1000/(2710X
%0,92-1800) =0,24.

3ateM nepexoAdT K pacueTy TeMIepaTypHOrO HOJs 3eMASHOrO MOJXOTHAZ B 3UM-
"uil mepuosn.
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Jlag 3TOro NpeABaDUTENBHO ONpPefensioT Mo Tabl. 8 3HAUEHUA KIKMATHUECKUX
napaMeTpoB s XOJIOJHOTO Fofa MOBTOpsieMocThio oAuH pa3 B 20 Jer B Mockse.
OHM paBHH: aremn=-—17,5°C; 870n=86 CyT; 2san=135 cyT; ap=0,76 M; Rog(maxy=
=2,32 M2.K/Br.

Mo Ta6a. 12 ycraHaBJAMBAIOT 3HAYEHUs TEMOEPaTypH JbL0o0Gpa3OBaHHA IPYH-
toB. Jas necka ¢ onruMaibHOfl BaaxHocTsi0 10% Onospny=0, ANA cyrJHHKa ¢ ume-
JIOM IAacTHYHOCTH 149 M OnTHMaibHORA BJaXKHOCTBIO, pPaBHOR 15% O no6piy=—0,3°C.

To TaGa 9 ycTaHaBAMBAIOT 3HAaUeHHMsT Ko2(()HUHEHTOB TeNJONPOBOAHOCTH Ma-
TepHanoB AOPOXHORA omexnnr; achanbberon ropsunit MIOTHHE Aoxny= 1,40 B1/(M-K),
TO e, MOPHCTHA — Aox(y=1,25 Br/(M-K), weGedb, 06paGoTaHHBE LEMEHTOM, —
Aonciy=1,86 Br/(M-K).

INepBotii pacyer TeMnepaTypHOro MOJs NPOBOASAT IPH 3HaueHMAX KosdduuneHTa
TEMJONPOBOAHOCTH W KOJHYECTBE 3saMepauled BOAH, COOTBETCTBYIOMIHX IIOTHOCTH
H BJA3KHOCTH IPYHTOB Iepej MPOMep3aHueM.

Ilo Ta6n. 10 ycranapimusalor 3HaueHHsT KoO3(DOHUIUEHTOB TEMJIOIPOBOZHOCTH
MEep3JIHX TPYHTOB: IIECOK ¢ IMIOTHOCTHIO ckeyera 1760 u Baaxuocth 10% — Arprmy,i=
=2,09 Br/(M-K), T0 xe, ¢ Baaxuoctbio 16% — Arp),:=2,55 Br/(M-K); cyramuok
¢ WJIOTHOCTBIO cKeseTa 1650 kr/M3 u Baaxuoctsio 24% —  Armpy,i=1,76 Br/(M-K).

ITo dopmyaam (35) u (36) onpenensioT XoJaMYecTBO 3aMepallell BOJAH B I'PyH-
Tax. Jas Mesnkoro mecka B BepxHell yacTH MOPO303aMHTHOTO CI0f Was=0 H lsuy=
= (0,10—0) -0,98-1800/1000=0,18, JI;i7 MeJsxoro mecka B HHXHEHl HacTH MOpPO30-
3amUTHOTO ¢J0s Wye=0 ¥ isu= (0,16—0)-0,98-1800/1000=0,28. HNas cyramaka
TAXKEJOre noj nofowmBo#l Hacemn Wi;=0,40.0,17=0,068 u isni= (0,24—0,068)0,92 X
% 1800/1000=0,28.

ITocne 3Toro oOnpefensioT BEIHUYHHY TEPMAYECKOrO CONPOTHBJEHHA JOPOXKHOR
OJle3K AbT:

no ¢opmyae (39) a=12Y4=24 B1/(m2-K);

no dopmyane (37)

. 0,05+ 0,07 + 0,23
°270,05/1,4 + 0,07/1,25 4+ 0,23/1,86

0 no dopmysne (38)  honexsy=0,05Y1,63/1,440,07Y1,63/1,25+0,2311,63/1,86=
=0,35 M;

no ¢opmyne (40) Rox=0,35/1,63+1/24=0,26 m2-K/BrT.

3anaeMcst rayGumoii npoMepaaHma App=2,4 M. IIpn 3TOl BenHMuMHe NMOCAEAOBa-
TeJNbHO ONpPeAesioT:

o dopmyne  (41) Arpy =[2,09-0,574-2,55-0,58+ 1,76 (2,40—1,15))/2,4=
=2,03 Br/(M-K);

no gopmyae (42) is=[0,18-0,57+0,28.0,5810,28(2,40—1,15)}/2,4==0,26;

no ¢opmyae (43) As.oep.=[0-0,57-+-0-0,58+0,3-(2,4—1,15)]/2,4=-—0,16° C.

ITo rpaduxky (cM. pHc. 7) ycTaHapJHMBAOT MHHMMAJLHYIO TeMnepatypy TpYHTa
noa aopoxHoii ofexaoi. Ilpn sHauenHAX Rog/Roximaxy=0,26/2,32=0,11 n i;x=0,26
AMeeM Bmin(o)/Arenn=0,74, TOrAa Bmine)=—17,5.0,74=—13°C.

3areM onpegenstor no rpadury Ha puc. 8 mnapamerp C. [IIpu 3wauennn
enodp/®mjn(0)= (—‘0,16)/(—"‘13) =0,01 HMeeM C_=0,97.

Hocae wero ycramasimsaioT no rpaduxy Ha puc. 9,a nmapaverpnl A’nmp u B’/mp.
Npy sunavenusnx Ron/Rox(maxy=0,11 1 isn=0,26 umeeM: A’qp=0,77; B/pp=1,8. To =xe,
no rgaq)m{y na puc. 9,6: A”pp=0,8 u B/pp=23.

Hauenue B’;p He nonxHO OHTH GoJee BeswuuHH (cM. m. 5.4) (2,32—0,25)/(0,86X
%X0,76-0,97-0,77) =4,24; B’pp=1,8<4,24 — ycaosue BHmoJaHsiercd. To Xe, I8
B (2,32—0,25)/(0,86-0,76-0,97.0,8) =4,08; ”p=2,3<4,08 — ycnoBue BBINOJM-
HATCH.

Ilo ¢opmyne (44) onpenensior rJyGHHY IPOMEp3aHHS:
hsp=0,86-0,76-0,97[0,77- 1,8 4-2,8 (1—86/135) - (0,8-2,3—0,77- 1,8)]2,03=2,38 m.

Pacuer ray6uHBl IpOMEP3aHHA MOXKHO CYUTATh 3aKOHUEHHBIM, TaK KaK BeIWYHHA,
nosyueHnas mo gopmyxe (44), oTnmyaeTca MeHee uyeM Ha 1% oOT 3ajaHHOro 3Hage-
una hpp=2,4 M. B pacuer npuHuMaioT Anp=2,4 M.

3ateM ycTaBnaBAMBAIOT 3HAUEHHS lnon(o) M faan(o), ONPENENSIONIME XOX TeMmepa-
TYPH rpyHTa noj RopoxHoii omexjofl. IIpH Roa/Rox(maxy=0,11 ¥ isu=0,26 umeem
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no rpaduxy Ha puc. 10,a: —13fnon(o)/[(—13--0,16) -86]=0,77, oTKYAa Inon(o)=
=0,77(—13+0,16) -86/—13=65,4 cyr.

Mo rpacduxy ua puc. 10,6 Asax=0,16; B=0,75.

7’l'éo dopuyae (45) tsan(ey=135(0,16-0,75+0,01- (—0,16) -65,4/(—13+0,16) =
=17,3 cym.

3areM NEPeXOAAT K YCTAHOBJGHHIO BEJMUMHEI IyueHus: rpyntos. Jasa 3roro
[peABADHTENLHO ONpEAENSIoT Mo Tabu. 12 XapakTepUCTHKH Touek «a» u «O» Ha
KPUBOH cOmepXaHus HesaMepauiell BoAb B IPYHTe.

s Menxoro mecka ¢ omruMagbHofi BaaxHoctbio 10% ©.,=-—0,3°C, Wusay=
=4,5% n Bg=—0,5°C, WH3(6)=3%-

Jis cyriMHKA JIErKOro NEJIEBATONO C MHCAOM IUIAaCTHYHOCTH 14 M ONTHMasfbHOK
BJIAXKHOCTBIO, paBHOK 15%: ©;=—0,5°C, Waaa)=11,5% 1 Bs=—1°C, Wys6y=10%.
INocne yero ompeAensioT NOJOKEHHE HM30TEPM, COOTBETCTBYIOUIAX TeMIeparypam
Buotp(i), ©a 1 Os B MEJKOM NecKe Ha MOMEHT IPOMep3aHHs MOpPO303allluTHOro CHos
Ha ry6uny Zyp =hys/2=1,15/2=0,58 M upH Bep=0,16°C.

Io dopmyne (46) tsan=17,3+0,58(1356—17,3)/2,4=45,7 cyT.

TTo dopmyne (47) upu ©=Buospi)=0

(040,16) 65,4
Zup @y = 0'58[1 T (=13 40,16)(45,7 — 17,3)
Ho dopuyne (47) npu 8=0,=—0,3°C
(—0,3+0,16)65,4
(—13 4-0,16)(45,7 — 17,3)
Tlo dpopmyne (47) npu B=85=—0,5°C
(—0,5+0,16) 65,4
(—13 +0,16)(35,7 — 17,3)

3aTeM ONpeAENAIT TOJONKEHHEe H30TEPM, COOTBETCTBYIOIHX TeMmnepatypam
Bioop.t), @a, ©s B TaAMensom cyramHke. Ha MOMEHT npoMepsanus rpyura
104 TIOOMBOR HACKNH HA TYGHHY Zpp=Ius-+ (Aup — hns) [2=1,15+ (2,40—1,15) /2=
=1,78 M OT HH3a AOPOXKHOH OJEMAbI.

ITo dopMyae (46) feau=17,3+1,78-(135—17,3)/2,4=104,6 cyT.

o dopmyae (47):

npu 9=9u06p(i)=_0,3oc

] — 0,5966 M.

Z,—0,58 [1_ ]=0,565’4 M.

Za=0,58[1 - ]=0,5446 M.

(—0,3 +0,16) 65,4
Znppy =178 [‘ ~{Z13+10,16)(104,6 —17,3)
npu ©=0,=—0,5°C

]———1,7655 M;

(—0,5+0,16) 65,4
—13 +0,16) (104,6 — 17,3)

Za=1,78[l—( ]=1,7447 M3

upu B=0=—1°C

(—1-40,16)65,4
—134-0,16)(104,6 — 17,3)
Tlocsie aTOro OMpelcHAOT 3HAYEHHE rPajdeHTa He3aMepsiielt MICHOYHOR BOXLI

Ha ray6use npomep3anus mo ¢opmyaam (50) n (49):
And MeJIKOro mecka:

__1g(0,1—0,03) —1g (0,045 —0,03)
Ig [(0,5966 — 0,5446)/(0,5654 — 0,5446)]
1,68 (0,045 — 0,03)(0,5966 — 0,5446)':%4—10,98 . 1800 - 1
(0,5654 — 0,5146) %8 . 1000 - 1

Za=1,78[l——( ]=l,6928 M.

=1,68;

u3(o)

=3,99;
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ANA TAAKEI0ro CyrJHnka:
1g (0,15 —0,1) —1g (0,115—0,1)
"= g 11,7655 — 1,6028)/(1,7447 — 1,6928)]
3,57 (0,115 — 0,1)(1,7655 —1,6928)3:5710 92. 1800 - 1
(1,7447 — 1,6928)*57 1000 . 1

3,57

1 = 4,01.

Ha(o)

3daTeM ycTAHABJHBAOT 3HAueHue KO3(MOUUMUEHTA NYYEHHS TPYHTA 1O TPadHKY
Ha puc. 11. Jaa wmeaxoro necka Kny«=033.10~5, nna ramxenoro cyr.auska
Kiya=0,7-10—8 mjc, mocjie wero onpefensiiorT cpefHee sa Nepuo] IIPOMEP3aHUs 3Ha-
ueHne QYHKLUWY BJHSHHS Harpysky Ha BeJHYHHY NYYeHUs TPyHTA.

BinAnne Harpyskd Ha BePXHIOIO UacTh MOPO303aIMUTHOrO CJOS HE YIMTHBAIOT,
TaK Kax nyuesde MeJKOro JiecKa NMpPaKTHYeCKH PABHO HYMIO IPH BJAXKHOCTH, PABHOR
ontuMagphol, Harpyska Ha 30Hy nyueHHS MeJKOro necka B HHKHEH YacTH Mopo-
303ALIMTHOTO CJOS1 TOMUHHOA AAysxe)=0,58 M cocraBaser: P=[0,05-2400+4-0,07 X
X23004-0,23-1850--0,57-0,98-1800(1+0,1) +0,58-0,98- 1800 (1 --0,16) /2]0,0098 =
=236 klla,

Harpyska hna B0HY mnyueHms cyralidka  TAXEJNOr0o [0  NOLOMIBOH Ha-
cunu cocrasasger: £=[0,05-2400-0,07-2300-+0,23-1850+0,57-0,98 - 1800(1 + 0,1) +
+0,58-0,98.1800(1-+0,16) + (2,4 — 1,15)0,92- 1800 (1 -+0,24) /210,0098=41,9 xIla.

Mo taba. 13 nMeeM: 1A MeJKOTo necka ap=1,5; mnis CYrJIMHKA TSAKEJOTo
a,=0,72.

Ilo dopuyne (51) 1ans meakoro mecka f(P)=1—1,51g(1+23,6/9,8)=0,2;
AJs cyrameka Taxeioro [(P)=1-—0,72lg(1+41,9/9,8) =0,48.

3aTteM onpeiessior no QopMmyne (52) BeswuMHy pacxoja TJEHOYROH BOAH,
nocrynaiomeii B MepaJbulii ¢JIOH H3 TajJOro TPYHTAa ¢ BJIAXKHOCTBIO, GOJIEE ONTHMAaJbe
Hofl, [laa Meakoro necka Qpo)=0,92-0,33-10~2.3,99-0,20.1=0,24.10-8 m3fc; pas
CyraHKa TAKeN0ro Qpe)=0,92.0,7-10-%-4,01-0,48-1=1,24.10-8 m?3/c.

Hasiee onpefieqsioT cpeaHee 3HaueHHe pacxofla cOGCTBEHHO KAMHJUISPHOR BOAMH,
KOTOPasi MOMKeT NOCTYNaTh K TPAaHHIE NPOMeP3aHHA M3 HIXKeJeXaluX cJOeB TPyHTa
B [EPHOJI TPOMEP3AHHS HUKHEH UACTH MOPO303ALUTHOIO CJOS TOJMMHON Afws(xa)=
=0,58 M. Il 9TOr0 HpeABApPHTENLHO VCTAHABIAMUBAIOT MO TaGa. 7 3HAUEHHS NOKA-
sarefell  Kamu/UIPHBIX CBOWCTB  MeJKOro TeckKa:  ¢leoy=60 rlla, Klpuey=
=340-10-8 wm/c; g% 10y=>55 rlla, Ky (10)y==400-10-8 M/c; qMr0y=50 rlla,
K‘”m(1o)=440-lo_a M/C; q“’x(m)=45 rTIa, I(lvz.u(ll:i)=‘=470-10"8 M/C.

3uaueHus STHX IOKasareqel mpH rteMmepatype 0°C BhuucasoT mo dopMyJaM
(32) m (33): g¢'x=60(1,02—0,002.0)=61,2 rTla; K'»=340.10-8(0,7+0,03-0) =
=238-.10-% m/c.

Ananormuno umeeM: g',=56,1 rlla, K!,=280.10~8 wm/c: qM=51 rHa,
K1"1,=308-10-% m/c; ¢'Vx=459 rlla, K'Y,,=329-10-% wm/c.

[lo gopmynam (57)—(60): U'=0, U"=0, U"'=0, UV=0 npun H,;=0.

Cornacno usnoxensoMy B 1. 6.2 Tloco6us S=AMNys(xn)/2=0,58/2=0,20 u.

ITo ¢opmyne (56) nmeem

(0,16—-0,10)0,98 - 1800 17~ 61,2 - 100 '
Gu, 2= 41000 [‘38' 1= (0,29- 1000 . 9,8 )T
56,1 100 51+ 100
20 . —8 —_— e . —38 — -
+280-10 (0,29-1000-9,8 1)+3°8 19 (0,29-1000-9,8 l)+

_ 45,9 - 100
4-329.1078 . (m—l)]=26,29 - 10~8 m3/c.

3areM ONpeAensOT YCaAKy MeNKOro necka B HUMKHEH wacTH MOPO303aIIHTHORG
€J10a_[IPH €ro NMPOMEP3aHHH.

Hpn Qp, 2=26,29-107>Qp)=0,24.10~% M%/c nomyuaem mno gopmyse (61)
8HaueHHe BJAXKHOCTH Tlecka NOX rpanunell npoMepsaHus pasuoe W/o=Wo=W,

RB=
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=0,16. Torxa no cdopmyaam (62) nm (63) BejuunHa ycajKu NecKa paBHA HYJIO.
B arom ciyvae nonyyaem mo ¢opmyae (64), 4TO MJIOTHOCTb CKEJETa necka IOX Tpa-
HHIEHA NpOMep3aHus paBHa O’ ck(o)=pPex(o)=0,98-1800=1764 kr/m>

Ycajka CyrJHHK2 TSXKEJNOTO TaKXKe paBHA HYJIO, TaK Kak TCpyHT Ha-
XOAMTCA HHXKe ropusoHTa BepxoBofku (cM. m. 6.2). Ilas storo rpynra Wo=W.=
=Wn=0,24, a p’cko)=Pcx(0)=0,92-1800=1660 xr/m®. Ilocae Yero BLUUCAAIOT MO
tdopmyse (65) 3HaueHHe KPUTHYECKOH BJIAMKHOCTH TPYHTA, NPH KOTOPOR BO3RyXOeM-
KOCTb MEp3Jioro rpyHTa paBHa HyJIO., B pacuer BkiiouaiT BeanunHy Wy mo dop-
Myse (35) W sHaueHHs Prp, npHBexeHHbie B m. 2.2 Ilocobus. [Hna Menkoro mnecka
B HWXKHEH WacTH MOpPO303amuTHOrO cjost Wyep=0,92-1000/1764—0,92-1000/2640+-
+0,08-0=0,173. Jlaa cyrjHHKA TAXKEJIOro moj NOAOWBONK Hachinu Wgp=0,92X
X 1000/1660 — 0,92-1000/2710+-0,08-0,4.0,17=0,22.

3arem omnpegensior no ¢opmyne (66) cpeiHee 3HaYeHHe pacxofa IJIEHOUHOR
BOJH, NOCTYMAIOLIel H3 TaJoro rPyHTa B MepaJnlfl ciof. JIis MeNKOro mecka B HHXK-
Hell yacTH MoposozamuThoro ciost mpu W/5=0,16>Wonr=0,1 Qo)cp=0,24-10-2 m*fc.
/El.nﬂ CJIOSl CYIMIHHKA TAXKEJOTO HOJA IOAOWBON HachuH: Qpeoyep=1,24-10-8 m3/c
cM. 1. 6.2).

3arem onpegessiior mo dopmynae (48) CKOpOCTh MPOMEpP3aHHA 3eMJSAHOrO IOJOT-
Ra: vpp=2,4-1,15-10-5/(135—17,3) =23,4-10—2 m/c.

ITocne uwero ompegensiorT nmo GopMysne (68) BaaKHOCTD MEP3JOT0 CJIOR TPYHTA.
Jlns MeJxoro necka B HHMKHeH gacTH MopososaututHoro ciosi Wy=0,1640,24-10-8X
X 1000/(1764-23,4-10—2-1)=0,166, Torga cpenHas BIaXKHOCTh NMECKAa MOPO303aLIUT-
HOro CJOSl cOCTaBUT B KOHue auMei: W#y,=(0,57-0,10+0,58-0,166)/1,15=0,133. 115
CYIVIHHKA THAXKeJOoro noj nofomeoi Hacknu We=0,244-1,24-10-8.1000/(1647-23,4 X
X10-8-1)=0,272,

Haxouen, onpeiensiorT BeJHYHHY IyJeHMss TpYHTOB. BHauasne ycTaHaBAHBAalOT
BEJIMUIIHY IIyueHUsd 32 CUeT MHTPALHMOHHOrO JbAOHAKONJICHHS,

Ilpn W,=0,166<W«p=0,173 uMeeM Ijf MeJKOro necka B HIIXXHeA uacTH Mo-
pososamuTHoro csaost  rommuuHOA 0,58 M: 1mo dopmyae (69) Apyuey=102X
% 0,58[1,09(0,166 — 0,16) +0,09(0,16 — 0,1)]1764/1000=1,2 cm;

no ‘Gopmyse (70) max Aays.=9-0,68(0,166—0)-1764/1000=1,5 cm; npusan-
MaeM Anyu.o)=1,2 cM.

Mpn W,=0,272>W,;=0,22 uMeem gas cyraneaka tsxejoro no dopmyae (71):
Anys (0y=109(2,40—1,16)[1,24-10-8/(23,4-10-%) —(0,22—0,240) 1660/1000]=7,1 cm.

Mo ¢opmyae (72) BBUMCAAIOT BEJUYUHY NyYEHHS FPYHTOB: LAl MEJKOrO MECKa
MOPG303aIHUTHOIO CAOA: Fuysma)=1,2+0+0=1,2 cM; s CYrMHHKA; TAKEJIOro NOJ
NOAONIBOH HaCHINU: Anywoemy=7,1+0+4+0=7,1 cM. 3aTeM ONpPEAEASOT CYMMapHYIO
BEJAHYHHY NMyYeHHS TPYHTOB: Apyn=1,2-+7,1=8,3 cm.

Iocie uero nepexoiAT K YTOYHEHMIO TyGMHE IPOMEP3aHHs 3eMJSHOrO MOJIOTHA
¢ yueroM Macconepenoca. {1l 9TOro NOCHEAOBATENLHO ONPEAe/sIoT:

no ¢opmyse (73) mIOTHOCTH MEJKOTrO Iecka B HUMHEH YacTH MOPO303AIUUTHOTO
CA08 TONUWMHON Afysxs=0,58 M B KOHHe SHMBHIL: enyq,=10"2'0,6/0,58=0,010J
Ky3y=0,98/(140,02) =0,96, a TakXe IIOTHOCTb CyIJIIHKA TSXKEJNOr0 MOJ MOJOLIBOL
BAaCHIN B KOHUE B3HMH: enyy=10-2-7,1/[2,4—(1,5--0,34)]=0,057; Ky)=0,92/(1+
+0,057)=0,87;

no tab1. 10 snayenust Koa(h(HIHEHTOB TENJACNPOBOAHOCTH MEDP3JIRIX I'DYHTOB
s MeJKoro Iecka ¢ TJoTHocTbio ckesera (0,98-+0,96) - 1800/2=1750 xr/m® n
paaxHocThio (16+16,6)/2=16,4% wumeeM Arpny, i=2,556 Br/(M-K); aasa cyraunxa
TAKENOT0 ¢ MJOTHOCThIO ckenera (0,92+0,87)1790/2=1602 xr/mM® 1 BJaXKHOCTBIC
(24,0+27,2) /2=25,60/0 HMEEM hrp(m), =17 BT/ (MK);

no dopmyaam (35) m (36) KosmuecTBO 3aMepslled BOAB B IPYHTaX AJIA MeJ-
KOro recka B HuHell uacTH MOP0303amHTHOrO closi Wys=0, isww=[(0,166—0)0,98 X
% 1800]/1000=0,29; aas cyraMHKa TAMXKEJIOro NOJ MOAOLIBOH HACHIIH: Was=0,4%X
%0,17=0,068; isw)= (0,272—0,068)0,92.1800/1000=0,34.

ITocae atoro 3anaeMcs ray6unofi npomepsanus hnp=2,0 M. Ilpu stofi Beanuune
10c€A0BATENbHO ONPERENAIOT:

no Gopmyre  (41) Aroon =[2,09.0,57 4-2,55-0,68+1,70(2,0—1,15)]/2,0=
=2,05 Br/(M-K);

no ¢opmyane (42) iw-——[O,lS-0,57+0,29-0,58+0,34(2,0—1,15)]/2,0=0,28é

no dopuyae (43) Oy osp=[0-0,57+0,0-0,58-+0,3(2,0—1,15)]/2,0=—0,13°C.
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Mo rpacduky Ha puc. 7 ycTaHABNAHBAIOT MHHHMAJBHYIO TEMIEpPaTypy I'pPYHTa TOZ
Jopoxuoi opexpofl.  Ilpu sumaueHHH Rop/Rox(maxy=0,11 n i:x=028 mmeem
Bumin(0)/arenn=0,72, Toraa Omin(ey=—17,5-0,72=—12,6° C.

Io rpaduxy Ha prc. 8 umeem C=0,97 mpy  Bio6p/Omin(oy=—0,13/—12,6=0,01.

ITo rpaduky Ha puc. 9, & umeeM A’wp=0,72, B/yp=1,7; no rpaduxy Ha piuc. 9,6
umeeM A’/pp=0,76, B qp=2.

o dopmyne (44) hap=0,86-0,76-0,97[0,72-1,7+2,8 (1—86/135) (0,76-2—0,76 X
X1,7)12,06=1,98 m.

Pacuer ray6uHE NpOMep3aHMsl MOMKHO CYMTATh 3aKOHUGHHBIM, TaKk Kak Ben-
yyHa, noJdyueHHas no gopmyqae (44), oTamuaercd MeHblle yem Ha 19, OT 3aflaHHOro
3Hauenus fgp=2,0 M. B pacuer nprHEMaiOT App=2,0 M.

3aTeM YTOUHSIIOT BEJHYMHY NYYEHHS CYIVIMHKA THKEJIOr0o NOA INOROLIBORA HacH-
un. Beaumuure App=240 M cOOTBeTCTBYET HAnyn.ocx)=7,1 M, TOraa maa Ffmp=2.0 m
umeeM: Auyw.(ocmy=7,1(2,0—1,15)/(2,4—1,15) =4,8 cm.

Tlocae uero ONpeensiOT CyMMapHYIO BEJIHUHHY MOy4eHHs IPYHTOB Agyr=1,2+
+4,8=6 cuM.

JonycTuMyi0 BENWYMHY TNYYEHHS TPYHTOB BBLIUHC/ISAIOT, COrJIACHO H3J0XKEHHOMY
8 1. 1.8 [Mocobusa, npu Foyu(oesy=4,8 cM>6/3=2,0 cM pacuer NpoBOXAT nNO ¢oOp-
myane (2): lpon=[1/14+3/2(1—1/1)(1—4,8/6}]-6=6 cM; npu Agys.=6=I[zon="6cM
o6ecneuMBaeTcA MOPO30yCTOMMMBOCTL JOPOXKHOH OZEM /LI

3aTeM yCTZH4BJUBAIOT IJIOTHOCTE M BIIAXHOCTH TPYHTOB BECHOM moclie oTrTad-
BaHMA 3eMJIAHOrO I10JI0THa. BHauasne ompene/floT NJIOTHOCTb MEJKOrO IecKa B HMXK-
HeA uyacTM MOpPO303AUUTHOTO CJIOST TOMMMHOA Alysks)=0,58 M. Tlo rpaduky na
pHc. 12 npu Ky(0)=0,98 u P=23,6 xITa nMeeM Ky(min)=0,98. ITo rpaduxy Ha puc. 14
npr Kyoy=0,98 ¥ Kymin=0,98 umeeM hocap/fnys=1; OTKYAa focan.=1:1,2=12 cy;
eoc(;m=10-2-1,2/(0,58—}-102-1,2)=0,02. Ilo Qopmyne (74) Ky =0,97/(1—0,02) =
=0,98.

3aTeM ONpefeJsIOT MIOTHOCTh B BJAAMKHOCTb CYTJINHKA TAMKEJOTO NOJ MOROBOH
HachIIH NOC/e OTTAaWBaHMS TPYHTA B BeCeHHHI mepHO.

Tlo rpaduxy Ha puc. 12 npu Kyoy=0,92 u P=418 xlla umeem Ky(miny=0,92.
Tlo rpaguky ma puc. 13 mpu. Ky)=092 u  Kymin)=0,92 umeeM Hocan/Anys.=1,
OTKYAA Aocan=1-4,8=4,8 cM; €gcan=10"2-4,8/]2,0—(1,5—0,34) +10-2.4,8]=0,054.

Mo dopmyne (74) Ky)=0,87/(1—0,054)=0,92. Ipu Wi(oemy=0,272>
> Wepioemy=0,222 BaXHOCTh I'PYHTA HOCJEe OTTARHBAaHAS BEeCHOH paBHA NOJHOHA Bia-
roeMroctH npy  Kye=092. Ilo dopmyre (4) We=Wus=(2710—0,92X
% 1800) 1000/(2710-0,92-1800) =0,24.

Tlocne 3TOro NepexoiMAT K ONPEAENAEHHIO TOJIIHHEI MODO303alUTHOrO CJOS H3
YCJIOBHS Da3MellieHHss B STOM cJoe Beefl mocTynamoiied BOIH 6e3 CHMUXMEHHS Npod-
HOCTH AOpoxHOf ojexAn. BHauase onpefessioT BeJHIHY NPHTOKA BOAH B MOPO30-
3aUIMTHHHK c/I0H OT aTMOC(EpPHHX OCafKOB, BHIIAZAIOMMX HA IMOBEPXHOCTb Ipoe3el
gacTy ¥ 060uYMH BECHOH B NEpHOL OTTaHBAHUSA TPYHTA.

Jas sToro npefBapHTeNbHO ONPEREJSIOT MO TaG/l. 4 3HAYEHHS MeTeopOJIorHye-
CKHX (baKTOpOB B TNEpBHIH BeCeHHUM Mecfll PACYETHOrC roja NOBTOPAEMOCTBIO ORHH
pas B 20 ger. Oun papub: T;=165 a (9900 mMuu); ix=0,007 mm/MuH; mg=>50;
d=1,8 rlla; v=4 M/c.

IMocnefoBaTenbHO ONPEAEAAIOT:

CYMMapHyIO BEeQHYMHY CMauuBaHHS IOBEPXHOCTH Npoedxell wacTy K OGOUHH B

B
TepBLI BeceHHH#t Mecsiy pacyeTHoro roja — no ¢opmyae (11) Hew=0,01-507 1,8X
X (43200—9900) /50=5,3 mm; nmo ¢dopmyne (12) max Hews50-0,5=25 mm, npuna-
MaeM Hcy=5,3 MM.
TIpuTox BoAB B MOPO303aMUTHHE c/off OT aTMOC(EPHEIX OCaNKOB, BHIIAZANIUIMX
Ha NOBEPXHOCTh Npoe3kell wactu B mepBHl BeceHHHH Mecsl PacCueTHOrc rofa IO
opmyne (14) fancoy= (0,007-9900—5,3)/(0,007-50) =183 Mnm; no ‘g)opMyne (13)
sno)=0,003-50In(1+100-0,007) - 10%-4In 183=9.7 mm; Ha c. oxn=0,38; mo
dbopmyne (15) Hpn(ep.wy=0,38-9,7=3,7 myM; mo copmyne (9) §"Mamump.sy=10"2X
x3,7-1=0,004 m® na 1 m2
HuTencuBHOCTh INOCTYIIEHHS BOAH Ha oOouuuy — no dopmyne (18) icroy=
=0,007—9,7/(50-183) =0,006 mm/mun; no dopmyne (17) im=0,007+3,75/3,756=
=0,013 Mm/MuH.
TIpuTOK BOAL! B MOPO303ALUTHBIH CJIOH OT aTMOc(ePHHX OCAaAKOB, BLINAJAOLIUX
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Ha NOBEPXHOCTb GOOUHH H OT CTOKA BOJBI C INPOE3XKell 4acTH Ha OGOYMHY B NEpBHI
BECEHHMI Mecsll pacueTHOro roga — no dopmyae (13) Han(oy=0,003-50In (1 100X
%0,013) 1040183 =159 mM; no ¢opMyae (15) Hanosy=0,38-15,2=5,8 MM; mno
dopmyne (10) gMaru(osy=10-2(5,8—0) I=0,006 M3 na 1 m2.

3atem onpegesnsaior 06GbEM BOXBI, TNOCTyHaiomledi B MOPO303aIATHHIA CJOR u3
JeXaluX MoJ, HUM IPYHTOB NPH HX ocajke nocje ottauBanus. Ilpu Wiocn=0,272>
> Wipoen)=0,22 noayuaem mo dopmyne (87) g"lox.=1800[(0,87-0,272—0,92 X
x0,24) (2,040,35—1,5)]1/1000=0,026 M? Ha 1 M2

3ateM onpexeasioT o0beM BOAH, NOCTynamouled B MOPO303aIMUTHEIN CJIOf TOJ,
ZeACTBIEM AMHaMMYECKOR Harpyskm OT aBTOMOOHJeEH.

ITo ta6n. 14 Mozynib YNPYroCcTH MEJKOrO NMEcKa MOPO303alIHMTHOTO CJAOsI paBeR
Ey»=100 MIla. Ipn W,/W,=24/31=0,77, no Uncrpykunu BCH 46-83, E;;=32 Mlla
Ana  cyrombka Ttaxenoro. Ilo Ttoit ke Muerpykuuu cpeiHuit Moaysab  ymnpy-
TOCTH JOPOXKHOH OJEXAH (C MOpPO303alIMTHRIM cJjoeM) paBeH: FEp o= (2600-54
4-1700-7+1000-234-100.115)/150=396 MIla. Ilo c¢opmyie (89) Zus=1,1X

3
XI501/396/32=231 cM; mo dopmyse (88) ouo=0,6/[14+1,5(231/37)]F=0,010 MIla.
[pn 64.0=0,010 MITa<0orx=0,012 MIla ¢"orxpy=0 (cM. 1. 7.4 Tlocobus).

ITocne uero ycranaBmWBalOT BEJNHYHHY MCIADEHHS BOJBI M3 MOPO303aLIUTHOTO
CJIosl gepe3 OTKOCH 3eMJISTHOTO MOJIOTHA B NEPBHI BeCeHHMH Mecsl pacueTHOro rofa.

Mo ¢opmyne (24) ipen=25-10-5-181g(1+80/1,8) (1+0,154)=0,0012 mMm/Mun.
Mo dopmyne (25) Tyen=43 200—9900=33 300 mun; no dopmyne (23) H'lucnormy=
=10-2.0,0012-33 300=0,040 M® Ha 1 M2 OTKOCA HACHIIM B Npefenax 30HL Hcmape-
HUSl BOLEI H3 MODPO303alIUTHOrO CJOS.

3aTeM yCTAHABAMBAIOT CPEAMIOD BJIAJKHOCTb MeCKa MOPO303aMUTHOTO CJIOS HOC-
Je OTTauBaHWA 3eMJSHOTO MOJOTHA BecHofi pacuerHoro roga. Ilo dopmysne (86)
umeem: WL, =[7,5(0,004+0,026+0,0) +2-3,75(0,0064-0,026)—2-0,88-0,040] X
% 1000/0,98-1800-1,15(7,5+2-3,75)]4-0,132=0,144. Tlo ¢opmyne (85) onpepensioT
JOMYCTHMOE cPejfiHee 3HaueHne BJ2XKHOCTH NecKka MOpPO0303alUTHOTO ci0s: Wys(gom)=
=[0,16-0,20+0,19(1,15-0,20))/1,15=0,185. TIpu W1l =0,144 <<Wys(xom=0,185 ne
MPOHCXOAUT MOJHOTO BOJOHACHINEHHA NECKa MOPO303aUIUTHOTO CJIOf YIOK AOPOIKHOM
(0} (591 14}/

HakoHen nepexofsT K YCTAaHOBJEHHIO SMIOPH BJIaXXKHOCTH NECKa MOPO303aiiuT-
HOTO CJIOSL TOcje OTTAMBAHMS 3eMJISHOTO MOJOTHA BECHON pacueTHOro ropa.

ITpn W1,,=0,144 <Wys,=0,16 3miopa BJIaXKHOCTH Necka COCTOMT M3 JBYX yda-
cTKOB (puc. 14, a).

ITo dopmyne (80)

A _(0,144—0,10) 1,15
M3(KB) T (0 16 —0,1)

= 0,84 m.

Baaxnoerr mecka 16%. Torma  ARWgenny=1,15—0,84=0,31 M. Coot-
BETCTBYIOLIAsl 3TOMY ¢JIOI0 Baax<HOcTh mnecka papHa 10%. Coraacro m. 7.5 Ilocobus
BJAJKHOCTb l€CKa INOJ HNOPOXKHOM OfexAofl B Nepnox BHIAJeHHA aTMOochepHHIX
OCAJKOB NPHHEMAIOT paBHO# Wi,=16%. C yueTroM mosyueHHWX 3HaueHu#l BJIaKHO=
CTH TecKa ONpeJessioT NPOYHOCTHHE M JieOpMalMOHHEE XapaxTePHCTHKY 3TOrC
TPYHTa IIO CJOAM MODQ303alIHTHOrO CJIOS.

Pacyer HauMHAOT AJIA CJOSl NecKa IOJ JAOPOXKHOA onexnofi. Biaaxkuoets mecka
B 3TOM CJIOE PaBHA ONTHMAaJbHOH BJAMHOCTH, 32 HCKJAIOUEHHEM IEePHONA BHIIaJeHHS
aTMoCEepHBIX OC4AKOB, KOrja BJIAXKHOCTb DPaBHA KaNW/VIAPHOR  BJaroeMKOCTH.
B stoM cayvae 3Hayenust @y, Cy u Ey ycTaHap/JHBAOT JAJ NEPHOJZ BHMNAaAEHHS
aTMocdepHbBX 0cajKOB.

ITo cpeaneMHOroJIeTHUM JaHHBIM HEPEXO] TeMIepaTypHl BO3fyXa eupe3 0° mMeeT
mecro 3/1V, a uepes mumyc 5° C — 27/X1. IlpogosmxuTensHOCTh BHINAJEHUA aTMOC-
(QepHHX OcaZKOoB 3a MEPHOJ anpesb — OKTAGPh cocTaBiaser 17 cyr*, B Hoabpe, Tay
Xe Kak U B OKTa0pe, — 4 CYT.

IMpn W=Wys u {=174+4=21 cyr uMeeM: mo Hpopmyre (93) N=250.21-20=
=105 Thic. aBToMOGmJeli; mo Taba. 14 @=(32+31)/2=31,5°; C»=(0,0054-
+0,002)/2=0,035 MIla; Ex=120 MIla; no dopmyae (92) a?""’=0,0343-0,25—°'“=
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=0,04, Torma a,i,“=(0,040-I-0,018)/2=0,029; no dopmyne (91) oy=315(1—
—{),029 1g 105 000) =26,8°.

Pacuer npopomxator ai1s necka Ha ray6une 0,31 M o1 HM32a JOPOXHON OAEKIHL.
Bnaxnocts nmecka Ha sTtofi ryiyGMHe paBHA KamHJUIApHOR Biaroemkoctd. [lpm
W=W: u {=60 cyr (cM. n. 7.5) umeem: N=250.60-20=300 Tbic. aBTOMOGHUMNCH;
Pny=26,5°, Cy=0,0035 MIla, Ey=120 MIla.

Ilpa mosydeHHBHIX 3HAYEHHSAX MNPOUHOCTHHIX H JAehOpMAaUMOHHHIX XapaKTEPHCTHK
TIecKa ONpeJeNsIOT NPOYHOCTh NOPOKHOR ofexiw. Pacuer mposoasar no MucTpyknuu
BCH 46-83. Pacuer mnoxkasklBaeT, UTO IPHHATAS KOHCTPYKUHMS NOPOXHOA OXEMIHE
yaoBneTBopseT Tpe6OBaHMAM IO NpOWHOCTH. IIpMBedeHHhle BHINE pacdeThl TaKKe
NOKasHBaKT, 4T0 ofecneqnBaeTc W MOPO3OYCTOAYMBOCTD AODOKHOH OZEKALI NpH
APUHATOR KOHCTPYKIHHM MOPO30O3AIUTHOTO CJOA H3 HEKOHAMIMOHHOTO MecKa.

ITpumep 10. Pacuer JppeHHpyomesi Npocaofiky

Hexodnoie danneie, Hopora 111 TexHuueckolt kateropuu mnpoektupyetcs 8 Moc-
KOBCKOR 06J/1acTH Ha MECTHOCTH C OOEcHeYeHHHIM ITOBEDXHOCTHRIM CTOKOM U IiyGo-
KXHMM 3ajieraHyueM IPYRTOBHIX BOJ,

ITupHHa NOJOBHHBI NPOE3XKER HYacTH IUIOC KpaeBas Il070ca, HUMEIlaf Ty Ke
KOHCTPYKIMIO JOPOXHOH OEKIAE!, COCTABJfeT 4 M, HIMpHHa OGOuuHE Ge3 Kpaesoft
TIOJIOCH 2 M.

Jpennpyomyo npociofiky HaMeueHO YCTPOHTb Ha BCIO IHPHHY 3eMJISTHOTO IMO-
JIOTHA NOX HAOPOXKHOX OfeXAOH. VHTEHCHBHOCTL BHUTHIBAHHA BOAH B NPOCHOAKY OT
aTMocepHLIX  OCafKOB, BHIMAaJAIOMUX HA [OBEPXHOCTh  NpPOE3xed 49acTH,
9,3 a/(cyT-M2); uHTeHCHBHOCTb BIMTHLIBaHMs Ha yuactke ofoumHn 0,5 af(cyt-m2).

B xauwectBe npocaoiikd GyxeT MCIOML30BaH MOPHHT maotHoctbio 0,6 Kr/m?, yk-
JaapiBaeMuil nmox Harpyskoit 200 kIla. Koadduumest duabrpamun B monepeunoM
{B miockocTH XoJicta) Hanpasaenudun 20 M/cyT.

IMonepeunwft yxjaon npociofikn 20%p, BHIYCK HOJOTHHLI Ha OTKOC 1 M.

3eMasHOe IOJOTHO, HA KOTOpOE HaMeUeHO YKAaAblBaTh IPOCJHORKY, GYAEeT BO3-
BORMTBCS M3 JIEFKOrO IHJEBATOTO CYIVIHHKA ¢ KoahdunuentoM duabTpamitn
18-10—* m/cyr.

TpebyeTcst onpeaeanTh HeOGXOAMMYIO TOMMIMHY ApeHHpYlomedi nmpocaofkm H Be-
JIHUMHY HHTEHCHBHOCTH HPOCAYMBAHHA BOAH Yepe3 Hee B HUXKeNeKallHA TPYHT.

Jas yeTaHOBNCHHS MCKOMBIX BeJMYMH pa3obbeM nomepeunuit npoduab npocaoil-
&M (cM. puc. 18) Ma mecTs yuacTkoB AjuHOR Al=1 M. Ilepsmiit yuactok pacmono-
JKeH [oJ NOPOXHON omexioRl y ocu mpoeaxedr uactu. Iag sToro ywactka gus(y=
=qag(1y=0,3 a/(cyr-m2); Li=6 M.

ITo ¢opmyne (99) HHTEeHCHBHOCTL IPOCAYHBAHHA BOAE! uepe3 TPOCIAOHKY B
FPYHT Ha  nepBoM yyacTke:  gup(y=(0,60—0,02—1/6)7100-0,3-18-10-4/20=
=0,02 a/(cyr-m?).

IMo dopmyae (100) wHTEHCHBHOCTH CTOKa BOJALI ¢ IEPBOrO yuacTka Mpocaofike
Ba BTOPOH COCTABJSET: ger(1y=0,3—0,02=0,28 ajcyr.

U3 mepasenctsa (101) onpenensem TpeGyeMylo TOMIMHY ApeHipymouieli mpo-
CJIOAKYN Ha EPBOM YYaACTKE:

0,28
S 20(1 + 0,02 - 5)/(1 +5)]

3 = 0,08 mMm.

To dopmyne (100) wHTEHCHBHOCTb MOCTYNJCHHA BOAB B NPOCJIOAKY Ha BTOPOM
YYacTKe COCTaBAAET: Jun(2)y=0,3-+0,28/1=0,68 a/(cyr-M2); =5 M.

* JleGemes A. H. Arnac xapT u HOMOTPAMM [Js PacueTa XapaKTeDUCTHK npo-
AOMKUTEALHOCTH OCafKOB IEPHUOLOB ¢ AOXKAAMH H Oe3 JOXKJAeH Ha TepPPHTOPHH
CCCP. ~— J1.: Tugpomereonsnar, 1964.
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Io dopmyne (99) MHTEHCHBHOCT> NDOCAUHBAHHSA BOAH Yepes INPOCIOHKY B

IPyHT Ha BTOPOM  yuacTke:  gmp= (0,6—0,02—1/5)y100.0,58-18-10-4/20=

=0 03 a/(cyT-m2),

Tlo ¢opmyse (101) HHTEHCHBHOCTH CTOKA BOAB! CO BTOPOrO yuacTKa NpOCHOAKN

Ha TPeTHH COCTaBARET: Gerz=0,58—0,03=0,65 nfcyr.

M3 wnepaBeHctsa (101) ompepensem 'rpe6ye1vry}o TOMIIMHY [pPEHHpYICUIeR mpo-

nofiKi Ha BTOPOM yuactke: Oan=<<0,55/[20(1+40,02-4)/(14-4)1=0,13 mm,
Ananoruuno:
LISl TPETHETO ydacTka qnp(S)—O 03 a/(cyr-M2), un=<0,15 MM;
A/ HeTBEPTOTC gupwy=0,02 a/(cyT M2}, Oun=<C0,16 my;
IJIs IATONO gapsy=0,01 A/ (cyT-M?), 8an=<0,23 MuM;
AJs IeCTOro grpey=0, San<<0,2 MM,

Tlo TaGn. 17 onmpefensieM, ¥ro TONMHHA AODHHTA B KOHCTPYKIHH COCTaBJseT

2 MM m npeBHmaeT TpeGyeMylo TOJIIHHY NPOCHOHKH, paBHy 0,23 MM.
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