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1. OBIME MOJIOXEHHWA

1.1. Hacrosimiee pyKOBOACTBO pa3paGoTaHO K TIJaBaM
CHuII 11-17-77 w CHull1 11-21-75, ¢ y4eTOM «YKa3aHHil 10 NPOEKTH-
pOBaHHIO, YCTPOHCTBY H npHeMKe ¢pyHaaMeHToB H3 GypoHaGHB-
ubix cBafi» (PCH 263-74), «PekoMenaauuii no npoekTHpoBa-
HHIO 6ypOHaOHBHLIX cBafi NpH AEACTBHH Ha HHX FOPH3OHTAJb-
HOW Harpy3ku», «PekomeHAaunii NO NPOEKTHPOBAHHIO H YCT-
poiicTBy ¢yHaaMeHToB H3 6GypoHabHBHHIX cBaf Ha mnoapala-
THiBa€MBbIX TEPPHTOPHAX® H PacHPOCTPaHAETCH Ha NMPOEKTHPO-
BaHHe H YCTPOHCTBO 1i0JNOPHBIX CTEH H YAEPRHBAIOIIHX NPO-
THBOONOJI3HEBBIX COOpYXeHHA H3 GypoHaGHBHBIX CBaH.

1.2. ITpu npoekTHpPOBaHHH NOANOPHBIX COOPYKeHH#H H3 Oy-
pPOHaGHBHBIX CBafi KpOMe HaCTOMIIETO AOKYMEHTa CJeAyeT py-
xosopgcrBoBatbess CHull 11-6-74, CHull 2.02.01-83, CHuITI 2.03.01-84.

1.3. K yaep:kHBaIOlIHM NPOTHBOONO/J3HEBLIM COOPYIKEHH-
AM H3 OypoHaOHMBHBLIX CBail OTHOCATCH: COOPYXEHHS, BOCHPH-
HHMaloUIHe ONOJI3HeBOE JaB/ieHHe CMEeIalOHIHX HJIH CTIOCOGHBIX
CMECTHTbCS FPYHTOBBIX Macc H obecneyHBaioliHe YCTORYHBOCTD
BCEro OMNOJ3HEBOIO MaCCHBA HJH €ro YacTH, Pacrno/jioXeHHbie
Bbillle yAepPXHBAIOIIEr0 COOPYMHeHHs; COOPYyXeHHsA, paboTalo-
liHe B YCNOBHAX OOTEKaHHA HX TPYHTOM (OTAenbHbie ry6GOKHe
onopsi).

MpumMeuanue. BoBcex nepeuncneHHbIX CIyyasix BO3MOXHO IPEMeHe-
HUE AHKEPOB.

1.4. BypoHa6uBHbie CBaH MOANOPHBIX COOPYXKEHHH caenyer,
KaK MpaBHJO, H3rOTOBJATL 6e3 YMIHPEHHA MNATH C COCPEAOTO-
YE€HHbIM apMHPOBaHHEM (KOHUEHTpalHeH NPojoabHOA paboueii
apMaTypbl B 30HaX HaHGOJ/BIUHX CXHMalWHX H PacTATHBAIO-
LHX YCHJAHI nonepeyHbIX ceueHHit cBafi) H C HeDaBHOMEPHHIM
apMupopaHmeM 10 JJIHHE CTBOJIa — YaCTHYHO OGOPBaHHBIMH
IPOJOJLHBIMH CTEPXKHSAMH apMaTyPHbIX KapKacoB B COOTBeET-
CTBHH C 3MI0paMH H3rHGawoUMX MOMEHTOB,

1.5. [Ipu npoekTHPOBaHHH NOANOPHLIX CTE€H H YAepKHBalO-
1LUX M[POTHBOONOJ3HEBBX COOpYXeHHA Heo6xoaHMO ofecne-
YHTb HX HAAEXKHOCTb B COOTBETCTBHH C KJaCCOM COODYXeHHA.

Il pum™euanu e Kiacc NIonnopHoro coopykeHus onpenensieTcs no Kiac
cy coopy)xel-mﬂ, HAXOOAUMXCA B 30HE NIepeMeLIeHUs TPYHTa.

1.6. ITpoeKkTbl CTPOHTE/bLCTBA NPOTHBOONOJI3HEBHX COOPY-
KEeHHH H CBfi3aHHblE C HMMH MepONPHATHA JOJXKHb paspaba-
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THIBATbCH, KaK NPABHJIO, B NPOPHIAKTHUECKHX HeNAiX C yUeTOM
HeoGXOZHMOCTH obecneyeHHst QOJITOBPEeMeHHOH yCTOMYHBOCTH
CKJIOHOB (OTKOCOB) M cobatoleHHs TpeOOBaHHH 110 OXpaHe OK-
pyxatouteii npHpoaxoit cpean. [Ipn 3ToM jposnroBpeMenHas
YCTO4HBOCTb CKNOHOB (OTKOCOB) AOJIXKHAa ROCTHraThCs BhIGO-
pom HaubGoJiee 3KOHOMHYECKOTO KOMIJIeKca  IpOTHBOOMNOJI3HE-
BbIX 3alHTHBIX COOPY>KeHHA H MePONPHATH.

1.7. T1pu npoeKTHPOBAHHH KOMMJIEKCOB HNPOTMBOOIMON3HEBBIX
3aUIHTHBIX COOPYMEHHH H MEPONPHATHH HEOOGXOAHMO YUHTHI-
BaThb AeopMallHH CKJOHA (OTKOCa) NO MeXaHH3MY CMellleHHs!
(THN O110/13HA) M Pa3MepPOB ON0J3HEBOr0 yyaCTka NO HPOCTH-
PaHHIO H IiTyGHHE eTO PacHpOCTPaHEeHUA .

1.8, MexauH3M cMeuleHHA OMOJI3HEBOl MaccCh, pa3Mepul
OMOJI3HEBOrO T€Na M NPHYMHB! OMNOJI3HENPOABJECHHS ROJKHH
OpiTb onpeliesieHH Ha OCHOBAHHH HHXXEHEePHO-reOJIOTHYECKHX,
PHAPOre0NOrHYECKHX H MHAPOJIOrHIECKHX HCCIeR0BaHHA ONMoN3-
Hesoro pafiona. I1pu 3ToM RosKHB GBIThH BLISABNEHH H OleHe-
Hibl aKTophl, Bbi3blBalolilHe 3TH npoueccsl H GakToOPH, NPOTH-
BOJIEHCTBYIOIHE WM, @ TAKKE CTeNeHb HX BAHAHHR Ha YCTOR-
YHBOCTb CKJIOHOB (0TKocoB). Ha oCHOBaHMH 3THX MaTepHa/oB
COCTaB/AeTCH CBOAHAR HHKEHEPHO-Te0/IOrHYecKasn [JOKyMeHTa-
HA, KOTOpasd CJYXKHT wHcxonHbiM Marepuajiom [PH  pacuyeTrax
OMON3HEBOro NaBJeHHA M paspaboTKe fPOTHBOONON3HEBHIX

MEPONPHATHH.
1.9. K npoTuBoono/a3HeBbiM MeponpHATHAM, HaHOoJee da-
CTO MPHMEHSEMBIM B HHXXEHEDHOH NPaKTHKe, OTHOCATCSH:

a) pery/;iHpoBaHHe NOBEPXHOCTHOTO CTOKa BOABI Ha ONOJ3-
HEBOM YYacTKe M NpPHJAEralouHX K HHM TepPHTOPHAX;

6) nepensiaHHpPoBKa NOBEPXHOCTH ONOJ3HA A0 YCTORYHBO-
0 COCTOSTHHUSA;

B) peryJ/iHpoBaHHe NOA3EMHOI0 CTOKA BOABI;

r) BO3BeJeHHE yAePXKHBAIOUIHX COOPYXKeHHH Ha NyTH ABH-
XEHHSA ONOJI3HS;

A) 3aKpemJieHHe TPYHTOB NOBEPXHOCTHOIO CJ/107 B 30He KOH-
TAaKTa ONOJI3HCBOrO Tejla C MOACTHJAIOUIEH NOBEPXHOCTHIO.

[lepeuncsientbie NpPOTHBOONO/N3HEBBIE MEpPONPHATHA MOryT
6biTh MPHMeHeHsl KOO pa3fesibHO, HG0 KOMMNJIEKCHO B 3aBH-
CHMOCTH OT HHXKeHePHO-Teo/IOrHYeCKHX H THAPOreeJOrHYeCKHX
YCIIOBHH yvyacTKa.

1.10 Pacuer yCTOAYHBOCTH yAepKHBAIOIWHKX NPOTHBOONON3-
HeBHIX COOpYMeHHit CjelyeT NPOH3BOAHTL Ha BO3AeHCTBHe
NefICTBHTENLHOrO OMOJ3HEBOro AaBjeHHs, AeficTByIOIIEra Ha
er'o OTAE/IbHbie YaCTH HJIH B 1leJIOM Ha COOPYXeHHe.

1.11. Hau6oaee peaspHast BeJHYHHA ONOJ3HEBOro AaB/leHHA
Ha KaXXAblil 3/1leMeHT 3aray6/ieHHOrO COOpYKEeHH MOXeT ObiThb
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noJiyueHa 110 MJaHy H3OJHHeHHOro Mmojs OnNoJ3HeBOro AasJe-
HHs, NOCTPOEHHOIO Ha OCHOBe pellleHHs o6beMHOM 3anauH (cM.
pasa. s).

1.12. OueHKy yCTORUHBOCTH ONOJI3HEBbIX CKJIOHOB H HCKYyC-
CTBEHHBIX OTKOCOB CJielyeT MPOH3BOAHTb HCXOAA H3 HaHOosee
He61aroNpHATHLIX YCJ/IOBHH, BO3MOMHBIX AJNf AAHHOTO y4acT-
Ka, C yYeTOM BO3MOXHLIX CHJI (PHJIbTPALHOHHOIO aBJIeHHS Ha-
NOPHBIX BOJ, CeICMHYECKHX CHJ 3eMJIeTPACeHHs H JAJIHTeNbHOM
IPOYHOCTH BA3KHX IPYHTOB.



2. KOHCTPYKIIMM 3ATJIYBJIEHHBIX MH)KEHEPHBIX
COOPYXEHWH

2.1. KoHCTPYKTHBHbIE CXeMbl 3ariy6JeHHbIX HHXKeHePHBIX
COOpyXeHHA BHGHPAIOT B 3aBHCHMOCTH OT Ha3HaYeHHs NpoeK-
THPYeMOro COOpPYXXeHHs, XapakTepa H BeJHYHHH JAeficTBYIO-
ILHX Harpy3oK, FHAPOreo/iorHYeCKHX H HHXKeHepHO-reoJoTHue-
CKHX YCJIOBHH pafioHa CTPOHTENbCTBA, MJIaHHPOBOYHOrO pelile-
HHA MECTHOCTH H APYTHX (paKTOpOB.

2.2. KoHpurypauus coopy>xeHHs B njaHe onpelejsercs
€ro Ha3HaueHHeM.

2.3. Fny6una 3anoxenus 6yponaGuBHbIX CBail B TPyHTe Ha3-
HavaeTcs B 3aBHCHMOCTH OT AefICTBYIOUHX HAarpy3oK H NPHHSR-
TOHl KOHCTPYKUHH COOPYXKEHHS.

2.4. 3araybaenHble HH)XXEHEpHbIE COOPYXKeHHA B 3aBHCHMO-
CTH OT pa3MellleHHs CBail B MJlaHe MOTYT GHTb:

a) OAHOPAAHBIMH — INPH CPABHHTENbHO HeOOJIbIIHX BeJH-
YHHAX AaBJeHHA FPYHTA HA COOPYKeHHe;

6) ABYXpPAAHBIMH — NpPH 60bUIMX BeJHUHHAX JAaBJEHHS
rpyHTa H HeOGXOAHMOCTH He Aperpaxiaartb (pHIbTRALHOHHbIH
NOTOK (eC/AH BO3MOXHO YCTPOHCTBO OAHOPAAHOIO COOPYIKEHHS,
HO npu 3TOM o6pasyercs GHALTPAUHOHHAA 3aBecCd, UTO HeXe-
J1aTeJqbHO, CJelyeT YCTpaHBaTb ABYXPSAHOE COOPYIKeHHe, KO-
TOpOe He /0J13KHO 3HAUYHTEJbHO NMOBHIUATL YPOBEHL MPYHTOBHIX
BOA);

B) B BHAE KYCTOB — MOA YCTOH HJIH OT/e/bHble ONOPH;

T) TPEXPAAHLIMH — MPH NOKA3aHHOCTH pacyeToM HX lede-
co06Pa3HOCTH.

NMpum™euannue. [IpuiMeHeHHe COOPYXEHHH C pa3MelLlieHHEM CBail B IUlaHe
Gonee yem B TpH pAlia HE PEKOMEHIYeTCA.

Pasnuuynble BHAH 3ariy6JeHHbIX HHKEHEPHBIX COOPYIXEHHI
€ KCNosb3oBaHHeM GypoHaGHBHBIX CBail npHBe/elb 1a puc. 1—

2.5. CeuerHe HeCyUIMX KOHCTPYKUHA COOpYKeHMH onpese-
asior pacuerom. Ilpu 3ToM ciedyer oTaaBaTh NpeanouTeHHe
6ypoHaGHBHBIM CBaAM GOJILIIOTO AHAMeTPa, TaK KakK OHH, Kak
NpaBHJO, NO3BONRIOT COKPATHTb PacXoj MaTepHaaoB MO CpPas-
HEHHIO ¢ NpHMeHeHHeM GypoHaGHBHLIX CBail MeHbIIEro AHaMeT-

a.
2.6. ApMupOBaTb CBaH Caeayer:
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Puc.l. OnmopsimHele HOAHOPHEIE
cTeHKH C Gy poHaGUBHBIMHE CBasIMH,
oOLeAMHEHHBIMH POCTBEPKOM

1 — obbvennusomuii  POCTBEPK;
2 — wxene3oGeroHHas 3aGupka;
3 — cmas; 4 — xene3oGeroHHas
3abupxa
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Puc.2. MommopHbie CTeHKH, BO3BO-
IMMbie Ha OAHOPAAHBIX OypoHa-
OMBHBIX CBMIX, oOBeauHEHHBIX
POCTBEPKOM

1 — moHomMTHAA Keae306eTOHHAN
3a0upka; 2 — cpan; 3 — 3achInKa;
4 = pocreepk
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Puc.3. HopmopHsie CTeHKH , BO3BOAK

Mble Ha OBYXPSOHBIX 6ypoHaGUBHBIX

cBasX, 0ObeIMHEHHBIX POCTBEPKOM

1 — MOHOAHTHAA XKeNe300eTOHHAs 3a-
Oupka; 2 - ‘obGvenuHAWWIHIE POCT-
BepK; 3 — cBam; 4 — aHKep; 5 — aH-

KepHas cBast
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Prc.4. OpHopsagHOe cBaitHoe 3arpax-
meHMe u3 OypoHaOuBHEIX CBalf, 00be-

OAHCHHLIX POCTBEPKOM

1 — oGwvepmusmonpii pocreepk; 2 —

cBaiiubnit pag; 3 — ceau
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Puc.6. OpHopsAmHble MOIMIOpPHEIE
creHKH ¢ OyponaGuBHBIMHU CBas-
MH C POCTBEPKAMM ¥ aHKEPaMH

1 — obpenuuawiMii pOCTBEpK;
2 — xene3oGeronnas 3a0upka;
3 — coaiimbiit pag; 4 — cean; 5 —
FOPH3OHTANbHBIR aHKep; 6 — an-
KepHbie 1eMeHTbI; 7 — aHKepyio-
iiiHe IeMeHTbI
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Puc’5. OpHopsmmble HOMIODHEIE
cTeHKH ¢ 6ypoHaGMBHBIMH CBAIMH
€ POCTBEPKOM 1 aHKepamH

1 — sxenesoberonnas 3aGupka;
2 — cBau; 3 — ankep ’

Puc.7. CpaiiHoe 3arpaxieHue M3
OHOHOPARHEIX HaOUBHLIX cBall M
CHCTeM IPYHTOHaGHBHEBIX cBall

1 — OypouaGupsbie cmam; 2 —
rPyYHTOHAOHBHbIE CBAH
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Puc.8. IIByxpsamioe cBaliHOe 3ar-
paxJieHKe, oObemuHeHHOe OGUMM
pPOCTBEPKOM B BHAe (pepmbL

1 — pocrBepk B Buje depmbl; 2 —
cBaK
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Puc.9. IIByx®apycHoe cBaiiHOE
3arpaxieHNe ¥3  OBYXPSAMHBIX
GyponabHBHBIX CBail, OGHeHHHEH-
HBIX PpOCTBEPKAMH M aHKEpaMH
1 — cBau; 2 ~ ankep; 3 — 006
EHHALIHAI POCTBEPK

Puc.10. IIByxpsipycHoe CBaifHOe 3arpax-
HeHue Ge3 aHkepoB

1 - oGbegmuAlWMA pocTBepk; 2 —
CBaM; 3 — JINHWA CKONbKEHHA
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Puc.pl. ToonopHbie CTeHKU U3
TpexpAHbIX GypoHaGHBHLIX cBaif,
o6 BeIHHEHHLIX POCTREPKOM

1 ~ oGbeAHHAIOMEH POCTBEPK;
2 — cpau
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Puc.12. Hopnopusie CTeHKH H3 OBYXPAHA:
HBIX CBalt, 0GBeOHHEHHBIX POCTBEPKOM H
aHKePHRIMH CBAgMH

1 — oGpepsumoumgHii pocTBepK; 2 — au-
Kep; 3 — cBan; 4 — aHKepHas CBaA
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Puc 13. YaepxmBaomme npomoonomﬁenue coopyxeHus U3 GypoHaGHBHBIX
CBa¥f C aPOUHBIM 3aMOTHEHHEM MEXIY HUMH
I — obpepuusonmit pocTrepk; 2 — GyponaGusmubie cBan; 3 — xenesoGeron-
HbI# POCTBEPK; 4 — FPYHTODETOHHbIE CBaH
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CBalHbIX
1 — durypupie pocTBepxn; 2 — cBa






Hamepurobend apyam,

Puc.16. YaepxuBawoile OpoTHBOONON3HEBBIE COOPYXKCHUSA M3 CHCTEMBI MOMI-

TOPHBIX CTeH, 00BbeNUHEHHbIX aHKepPaMH
1 — monomMTHan XKene300eToHHan 3a6npKa; 2 — aukep; 3 — anKepHas CBas;
4 — noanopHas crenxka; 5 — OObEAHHAIOUMII POCTBEPK; 6 — MPOTHBOOMON3-
HeBOE yePKHBaIOiLee COOPYKeHHe; 7 — CBaH; 8 — JMHMA CKONbXeuusa; 9 —

CBaH

a) B NPOROJLHOM HanpaBAeHHH CTaJbio Kiaacca A-I11 (Bos-
MOKHO NpHMEeHeHHe cTaaH Kaacca A-II);

6) B nonepeyHoM — CTaJbio Kaacca BA-I.

2.7. B GyponaGuBHbIX CBanx 3arsy6/i€HHbIX . COOpYKeHHil
clelyeT NMPHMeHATb PaBHOMEPHO pacnpeleseHHOE, COCPeA0TO-
YeHHOe CHMMETPHUHOe M HECHMMETPHYHOe apMHPOBaHHe C ya-
CTHYHO OGOpPBaHHLIMH apMaTypHBIMH KapkacaMmH (pHc. 17, 18)
B COOTBETCTBHH C 5MIOPAMH H3rnb6aouiHX MOMEHTOB.

2.8. B ocTaabHOM yacTH apMHpOBaHHe, a Takxe 6eTon 3ar-
Ay6JeHHBIX HHXKEHEPHBIX COOpYKEHHIl cjelyeT NPHHHMAaTL B
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Puc.17. ByponaGuBHsie cBaH C pPABHOMEPHO Paclpele/ieHHLIM apMUPOBaHHEM
¢ — npuMeHsemsble BuAbl; 0 — ¢ 0GOPBaHHBIM APMATYPHRIM KapKacoMm; @ — ¢
00OpPBAHHBIME dPMAaTy PHBIMH CTEPKHAMH
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Puc.18. bypoHaGuBHbIe CBaH C COCPEIOTOYEHHBIM HECHMMETPHUYHBIM aPMIPO-
BaHHEM

4 — ¢ apMaTypHBIM KapKacoMm 1o Beeil aamue cBan; 6 — ¢ oGopBaHELIM apMa-
TYPHBIM KapKacoM; 6 — C 9aCTHYHO OGOPBaHHBIM apMATYPHBIM KapKacOM
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coorBeTCTBHH ¢ raaBoii CHull «Berounble u kene306eToHHbIC
KOHCTPYKUHH>.

2.9. Ankeps A48 3ariy6/eHHbIX HHMEHePHBIX COOPYKEeHHil
c/elyeT NpeiycCMaTpHBATb C LeJiblo 06ecneyeHHs HX YCTOHUHM-
BOCTH, YMeHblUlleHHs BeJHYHH H3rHGalouluX MOMEHTOB, nepepe-
3bIBAIOIUHX CHA H AedopMauui.

2.10. AHkepnl GbIBAIOT MOCTOAHHLIMH H BpeMeHHbIMH. [lo-
CTOSIHHbI® aHKepbl MPeAHa3HauyeHbl AAA PpabOThi B NepHOR
CTPOMTE/bCTBA H 3KCNJYATAUHH COOPYXKEHHH, a BpeMeHHble —
TOJILKO B NMEpHOJ YCTPOHCTBA COODYIKEHHS.

2.11. Bua anxepoB (BepTUKanbHBIe, HAKJIOHHEIE, Oy-
pOBbIe, 3a6uBHbBIE U T.l.)  CJIeAYeT Ha3HauaThb Ha OCHOBAaHHH
TEeXHHKO-3KOHOMUYECKOro CpPaBHeHHA DPa3jHuYHbIX BaPHAHTOB
HCXO/Il H3 HHXEHePHO-TeOJOrHYeCKHX YCJOBHH MJOIAaAKH
CTPOHTEILCTBA, YCJIOBHIT NPOH3BOACTBA PaboThi, obecneyeHHo-
CTH MOAPAAHOH CTPOHTE/bHOH OPraHH3aUHH 11€06XOAHMBIMH
MeXaHH3MaMH H 0bopyroBaHHeM.

2.12. AHKepnl CJeAyeT pacronarath 3a npefejaMH BO3MOX-
HOl npH3Mbl oOpyilenHs rpyHTa (A48 FOANOPHHX CTeH) JHGO
B HecMelllaloleMCs MacCHBE TPYHTa (/15 NPOTHBOONOJ3HEBLIX
coopyKeHHuit).

2.13. BypoBbie aHkepbl MOXHO NPHMEHATb B PasIHYHbIX
IPYHTOBBIX YC/JIOBHRX, B TOM uHC/Ae B TDYHTaX ¢ TBepAbIMH
BKJIIOYEHHAMH.

HubekunoHHble aHKepbl cjeayeT NPHMeHATb B NecyaHbix
rpyHTax, a ¢ pasbypHBaeMbiM ylHPEHHEM — B TJIMHHCTHIX. AH-
Kepbl UHJIHBAPHUECKHE H C KaMy(VeTHHM YUWHDEHHEM MOXHO
yCTpauBaTh B MeCYaHbX H TVIHHHCTHIX TPYHTaX.

2.14. Hecymas cnoco6HOCTb aHkepa no rpyuty obecneuu-
BaeTCsl 3aKpenJieHHHIM TPYHTOBbHIM MaccHBOM B paboueil 30He,
AJiHHa KoTOpO#t 4—6 M.

Jlna 3akpenyeHHs rpyHTa B HHXHIOIO 4acTb CKBaXKHHbI 110-
JaeTcsi noj JaBjeHHeM leMeHTHHHi pactBop. PaGouyio 301y
OTAEAIIOT OT BepxXHeli 4acTH aHKepa NPoGKOR Aas CO3AaHHA’
M36LITOYHOrO AaBJeHHS H NpeioTBpallueHUsi yTeUKH pacTBopa.

2.15. Auxkepnl C ylWIHpDEeHHeM pasjiejslOTCA Ha HMelouue
YUIHPUTENDb, BXOASHIHA B KOHCTPYKUHIO aHKePa, U aHKepH C
pa3bypHBaeMbiM yiiHpennem. IlepBble aHKepn npuUMeHSIOTCS
NpeHMYLLeCTBEHHO B necyYaHbIX IPYHTaxX, a BTOpble — TOJbKO
B TVIHHHCTBIX H CKaJ/bHBIX.

2.16. KoHCTpyKUHA MOCTOAHHBIX aHKePOB HoJkHa obeclie-
YHBaTb HaleXHOCTb HX PabOThl BO BPeMS CTPOHTEJLCTBA H IK-
crylyaTallHH COODYIKCHHS.

2.17. AHKepHble TATH MOIYT H3TOTOBNATHCHA M3 CTEPIKHEBOI,
POBOJIOYHOI, NPALEBOH H KaHATHOI apMaTyphi.
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2.18. Bypona6usHble cBaH NOANOPHBLIX COOPYIKCHHil caeny-
eT, KaK NpaBH/I0, O0beAHHATL POCTBEPKAMH.

2.19. B 3aBHCHMOCTH OT XapakKTepa conpsieHHus cBaii ¢ po-
CTBEPKOM MX Pa3fesisiloT Ha CjelylollHe:

JKeCcTKHe — MPH 3alileMJeHHH cBall B POCTBepKe;

HOAAT/IHBble — MPH HIAPHHPHOM CONPSKEHHH CBaii ¢ pocT-
BEPKOM.

2.20. KOHCTPYKUHA COMpsiKeHHs CBafi C POCTBEPKOM BbIGH-
paeTcsi B 3aBHCHMOCTH OT XapakTepa H BeJHUHH AeHCTBYIOLIHX
Harpysok, KOJHYeCTBa PSilOB CBaH B HanpaBJ/IeHHH JelicTBHA
HAarpy3ok (NpH OAHOM psiie cBait B HanpaBjieHHH AeHCTBHA
Harpy3kH KOHCTPYKLIHA CONPSXKeHHs cBail C POCTBEPKOM Npak-
THUECKH He OKa3blBaeT BJHSHHA Ha paGoTy IOANOPHOIO COOPY-
KeHHs). [Insr yMeHbllleHHR YCHJHE B CBafAX M FOPH3OHTaJbHbBIX
CMelleHHHA NOANOPHBIX COOPYXKEeHHH PeKOMEeH1yeTCs NPHMEHATH
JKECTKOE COnpsixeHHe CBali ¢ POCTBEPKOM.



3. FHXEHEPHO-TEOJIOTHYECKHE H3bICKAHUA

3.1. 3arnyGaenHble HHXKeHepHbe COOpYyXeHHs H3 6ypoHa-
O6HBHBIX CBa# RO/KHH NPOEKTHPOBATLCA Ha OCHOBAHHH TINa-
TEJbHO MPOBEACHHHX KOMMJEKCHHX TonorpaHuecKHx, HHXKe-
HEPHO-TE€0JIOTHYECKHX H THADOreo0/IOrHYeCKHX H3bICKaHHil, a
TaKXKe HCCAeN0BaHHH (PH3HKO-MeXaHHYECKHX CBOACTB I'DYHTOB
IWIoIaAKH CTPOHTENbCTBA COr1acHo, paéoqen nporpamme B 06b-
eme, npeagycmorpendom CHull I1-9-78 I/lmxeﬂepume HM3bICKaHUA U1
crpoutensctBa. OcHopHbie monoxenus”, CHull11-17-77 > Caaiitble
dbyHOaMeHTB!” , M HACTOSILLEMY pa3fienny Pyxonoucma.

3.2. HnxeHepHO-reosOrH4eCKHe H3bLICKaHHA, [POBOAHMBIE
AAs onpe/e/ieHHA BEJTHYHH OMOJISHEBOrO NaBJIeHHA, ROJXKHB
ObiTh BHINOJIHEHH C y4eTOM OCOGEHHOCTEH, CBA3aHHBIX C NOJY-
YeHHEeM JAOCTOBePHHIX AAHHbIX IO FeONIOTHYECKOMY CTPOEHHIO
ONOJI3HEBOTO CKJIOHA, 10 FHAPOre0JIOrH4eCKOMY YCJ0BHIO ON0J3-
HEBOro yyacTKa, Mo (H3HKO-MEXaHHYeCKHM CBOACTBAM TpyH-
TOB NOACTHJIAIOLEH TOJIUH H OMNOJ3HEBOrO TeJia B MX e€CTecT-
BEHHOM COCTOSIHHH.

3.3. B kommiekc HHXEHePHBIX H3bICKaHHH, NPOBOAMMBIX
Ha OMNOJ3HEeBHIX yyacTKax AJst 060CHOBaHHA NMPOEKTHHIX pelle-
HHH 1O NPOTHBOOMOJI3HEBHIM MEPONPHATHAM, BXOAAT:

a) Tomoreoje3HuyecKHe H3bICKaHHs, B pe3yJibTaTe BbiNOJiHe-
HHSL KOTOPHX AOJKHO ObiTb CO34aHO BBLICOTHO-NJIaHOBOE Cbe-
MouyHOe 00OCHOBaHHe, MOJy4YeHn TOonorpadHyeckHe MJaHbl
0n0JI3HEBOrO yyacTKa B Macurabax ot 1:1000 o 1:500, na oc-
HOBE KOTODbIX AOJKHBH ObiTb BBIHECEHH B HaTYPy BCe 3anpoek-
THPOBaHHbIe pa3BeJoyHble BHPAGOTKH, TOUKH re0JIOrHYeCKHX H
reopu3nuecKHX onpo6oBaHHA H TOYKH CTauMoHapHerx  HabJio-
NaTesibHbIX CTAaHUHA;

6) HHXXeHepPHO-reoJOrHYeCKHe H3bICKaHH#A, BK/lOYalwollHe B
cebs HHXXeHePHO-Te0JIOrHYeCKYyl0 PeKOTHOCIHPOBKY, HHXKeHep-
HO-Te0JIOTHYECKYIO CheMKY, HHIXEHePHO-Te0JIOTHIECKYI0 pa3Bell-
Ky H HHXeHepHO-reoJiorsyeckoe onpobosanue.

B pe3yibTaTe BHLINOJHEHHN HHXXEHEPHO-TEOJIOrHYECKHX
M3bICKaHHA Ha OMOA3HEBHIX y4YacTKax AOJIKHb OnlTb nojyuye-
Hbl MaTepHaJHl, 03BOJAIONLHE C 3a/laHHOl TOYHOCTbIO YCTaHO-
BHTb KOHTYP OHOJI3HEBOrO TeJia KaK 10 ray6HHe 3ajeraHus,
TaK H MO NJOWAAH ero pacnpoCTpaHeHHH, JIMTOTIOTHYECKHE
paspesbl ¥ COCTaB TPYHTOB OMOJI3HEBOro Tesa H MOACTHAAIOLLEH
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TOJIIH, @ TaKXe HX NMPOYHOCTHbie H AeOpMaTHBHbIE XapaKTe-
PHCTHKH;

B) THAPOreo0JIOrHYeCKHe H3bICKaHHA, NPOBOAHMbIE Ha ONOJ3-
HEBbIX Y4aCTKaXx C Ue]bl0 NOJyYeHHs AaHHbIX 06 ypOBHAX FPYyH-
TOBBIX BOA, MHAPaBJAHYECKOM rpaaHente, Koabduunenre duib-
Tpaiyi, Hanpanne}mﬁ OBIDKEHMA MOA3CMHBIX BOJ, peXHME NOA3C¢M-
HBIX BOJL H CKOPOCTH (QWISTPAIH .

3.4. BaxnefiliHMH MaTepHaJaMH, NOJyuaeMbIMH B pe3yJib-
TaTe NPOBeACHHA HHXEeHepPHO-TeOJIOTHYECKHX H3bICKaHHH Ha
ONOJA3HeBbIX y4YacTKax, ABJAAIOTCA MJaH NOACTHIaloulefi no-
BEPXHOCTH ONOJ3HA (NJ1aH NOBEPXHOCTH CKOJIbXEHHA ONOJI3HA)
H pacyeTHble 3HaYeHHA (PHIHKO-MeXaHHUYECKHX CBOHCTB T'PyH-
TOB. JTH MaTCepHAIILI ABIAIOTCA HCXOIOHBRIMHA Ha OCHOBE KOTOPHIX BbI-
MOJIHANOTCA BCE MOCIICAYIONE pacyeThbl 110 OLEHKE YCTOHUMBOCTH ONOJ-
3HECBBIX CKJIOHOB M IO ONPEHAENCHNUIO OIIOJISHEBOro JaBJICHHS Ha 3arny6-
JIEHHDBIE COOPY KEHHA.

fouHocTb onpeje/ieHHs! OMNOJI3HEBOrO AaBJ/ieHHS B KaXAO#
TOYKe OMOJI3HEeBOTO MAacCHBa MpEeXJAe BCEro 3aBMCUT OT TOYHO-
CTH NOCTPOEHHA MJlaHa NOBEPXHOCTH CKOJIbXXEHHA ONOJI3HA.
Jns nonyuenusi BeJHYHHH OMOJI3HEBOTO AaBJ/IeHHA C TOYHO-
ctoio 40 0,1 T NOBEPXHOCTb CKOJIbXKEHHS ONOJ3HA AOJKHA
6bITh NOJIyYe€Ha ¢ OAHHAKOBOH TOYHOCTbIO TOROrpadHyecKoi
MOBEPXHOCTH OMNOJI3HEBOTO Yy4acTKa, [OJYyYEeHHOR KpYyNHO-
maciutabHoit Tonorpaduyeckoit cbemkoit (1:500; 1:1000).

3.5. Heobxonumoe KoJNHYeCTBO pa3BeAOYHbiXx BblpaboOTOK,
obecneunBalolllee NOCTPOEHHE NOBEPXHOCTH CKOJIbKEHHA ONoJI3-
HfA, 0 TOYHOCTH OJHHAKOBOH ¢ TOMOrpauHuyecKuM MJaHOM
IHeBHOI NOBepXHOCTH OMOJI3HEBOrO yyaCTKa, MOXHO npeapac-
CYHTaTh 110 ¢GopMyJie, CBA3LIBAIOLIEH OLIKOKY Onpe/e/ieHHs OT-
METKH MO FOPH3OHTaJAM TONorpadHyecKoro njaHa ¢ TOYHO-
CTbiO OMpelesIeHHA BBHICOTHOM OTMETKH NHKeTHbIX TOYeK MNpH
cheMKe B 3aBHCHMOCTH OT YKJIOHa MECTHOCTH, MaciuTaba cbeMm-
KH H T'YCTOTH NMHKETHHX TOYEK:

1
my= % \/0,44/w2+ 1,05c2:° N2+ 0,67p2 202 ra?h?

e ?

@

Toe 7, — onmOKa oNpefelieHHsl BRICOTHOH OTMETKM TOUKHM 10 TONOIUIaHy, Npu-
Hamaemas pasHolt *+ 0,15k, ; M — cpelmss KBapaTHIecKad oUmOKa OTMET-
KH IMKeTHOH TOoUKH NpH Toilorpaduueckod cbemKe; N — 3HaMeHATeNb WACHEH-
HOro MaciTaba TonorpadMyecKoro IIaHa; . — CPESOHHMI YKIIOH MECTHOCTH; A—
NPUHATAs BhICOTA CeYeHMsI TOPUIOHTAIeH HA INaHe; L — PacCTOAHUA MEXy M-
KEeTHHIMH TOYKaMH; &@,B,C — Ko3(QAmEeHTS, 3HaYeHMs KOTOPBIX [IPH TIpeaB &
pﬁ're.(r)nbng(l):(() érac-ie'rax peKoMeHfiyeTCA IpHHMMATh paBieimu® @ = 0,07; = 0,01,
c=0, .

Haa obecnedeHHsi NOCTPOEHHN MOBEPXHOCTH CKOJIbXKEHHS,
pPaBHOH TOYHOCTH TOMOMJaHA MECTHOCTH, PacCTOSIHHE MeXAy
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pa3sBeJOYHHIMH BHPAaGOTKaMH Ha ONOJI3HEBOM y4acTKe [0JIX-
HO OBITb PaBHBHIM paccrossuio L MeXAy NHKETHHIMH TOYKaMH
‘Ha TonorpadHUYeCKOM IJiaHe.

Takoe paccTosiHHe MOXHO NPEAPAaCCUHTATb H3 YpaBHEHHS
(1), pens ero OTHOCHTE/ILHO L M 3aMeHMB M Ha M, — cpea-
HIOIO KBaJAPaTHYECKYI0 OWHOKY onpeneseHHsl BBICOTHOH OTMeT-
KH TOYKH MepeceyeHHsi NMOBEPXHOCTH CKOJIbXXEHHS C pa3Belou-
HOft BLIpabOTKOM, KOTOpasi, COrJlaCHO TeOpHH OIIHOOK, paBHa

2_ .2 2
/"c"/M +mz} Q)

Toe {1, — cpenHss KBaiparWyeckad olMGKa onpenenenus Iy OHHBI Pa3B oy
HEIX BEIpaGoTOK.

TakuMm o6pa3oM, paccTosHHe MexX/1y DPa3BeAOYHBIMH Bbipa-
60TKaMH Ha OMOJI3HEBOM Yy4acTKe MOXHO ONpefe/HTb, €CaH
6yAeT H3BECTHO CpeAHee 3HaUeHHe YK/IOHa HOBEPXHOCTH CKOJlb-
JKEHHS ONMOJ3HA.

3HaueHHe YKJOHA MOBEPXHOCTH CKOJIbKEHHS B OTAEIbHBIX
TOYKaX HEeNOCPeACTBEHHO H3MepsieTC B MeCTaX BCKPHITHA ee
mypdaMu HIH AyAKaMH. Ecin noBepXHOCTb CKOMbXeHHS MOA-
ceyeHa TOJbKO CKBaXKMHaMH, TO JJIsfl ONpele/ieHHs YKJ/OHA B
pfifie TOYEK MOXKHO HCMOJbLb30BaTb Pe3yJbTaTh reOfe3HiYeCKHX
Ha6Jl04eHHH 3a cMelleHHeM OMNOJI3HA, KOTopHie NPOBOASATCH Ha
OMOJI3HEBOM Yy4acTKe A0 Hadajla MPOeKTHPOBAaHHA CETH pa3Be-
10YHBIX BHpa6orok. ITonyuss mo pesyabTaTaM reoje3H4ecKHX
Hab6J0leHHH 3HaueHHs FOPH30HTAJILHOrO H BEPTHKAJIBHOIO CMe-
I{eHHH psla pernepoB HAa ONOJ3HEBOM Tesje, BEJIHYHHY YKJIOHA
B 3THX TOYKax ompejensior no ¢popmyJe

THe AH— BelMUHHA H3MEHEHHs BBHICOTHOTO HONOXeHHs paGodero pemepa Mexmy

CEpUAMH Teo[le3uaecKoro Habmoaeus; & — BelUYHHA TOPH3OHTAIBHOTO CMe-
MICHHS ITOTO e pelepa 3a ITOT XKe MEPHOL.

I1pu 3HauHTeNbHHIX KOJeGaHHAX CPEAHHX YKJIOHOB NOBEPX-
HOCTH CKOJIb)XEHHSI OMOJI3NeBON yYacTOK cJeAyeT pa3fefiHTh
Ha YacTH, B NpejeJax KOTOPHIX 3HAUYEHHN YKJOHOB NOBEPXHO-
CTH CKOJIb)KE€HHS KOJie6NATCH B HeGOJbILIHX npelesax.

PacnojioxeHHe pa3pelloYHBIX BHPalOTOK CJelyeT NpoeK-
THPOBATDb 1A KaXKAOH TaKON YacTH OTAENIBHO.

HanGoJsiee pamuoHaibHBIM CA€AYeT CHHTaTb HpPOBeldeHHe
HH2KEHEPHO-Te0JIOTHYECKHX H3HICKaHHA Ha OMOJN3HeBHX yuacT-
KaXx MeTOAOM MNOCTENEHHOTO CrylUleHRs CeTH pa3BefOYHLIX BHI-
pabotok.

Hdas storo cHayaJa BHIMOJNHAIOT NPOXOAKY B PelKOH CeTH
ONOPHLIX BHIpPaGOTOK B BHAe myp(oOB, AYyA0K H CKBAKHH KO-
JOHKoBoro 6ypeHus ¢ or6opom npo6 rpyHra, a 3aTeM Cryula-
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10T ceTh BHpaboTOK 6ojee BLICOKOTIPOH3BOJAHTE/LHLIM CIIOCO-
6oM.

K uyHcay Takux cnoco6oB MOXKHO OTHECTH MeTOAbl CTaTHye-
CKOrO 30HAHPOBAHHS ONOJI3HEBOIO MAacCCHBa YCTaHOBKaMH
C-832, ¢ moMollbi0 KOTOPHX MOMKHO (PHKCHPOBaTh NMOBEPXHOCTH
CKOJIbXXE€HHA ONOJI3HSI B CETH TOYEK, 3allPOEKTHPOBAHHBIX H3JI0-
JKEHHBIM ciocoBoM.

3.6. 3naueHus CABMIOBHIX XapaKTepucTuk ¥ u C, ucnosn-
3yeMbIX NPH OlleHKe YCTOAYHBOCTH ONOJI3HEBHLIX CKJIOHOB, A0J1-
JKHbl GHITb, KAK NPaBHJIO, ONpelesieHbl N0 pe3yabTaTaM HaTyp-
HbX CABHIFOBHIX MCOLITAHHH, MNpPOBeAEGHHbIX B 30HE KOHTaKTa
ONOJN3HA C NOACTHJAIOILEH TOJNIMEA HJH N0 MaTepHaJaM CbeM-
KH OOpYIUeHHbIX Y4acCTKOB.

3.7. Hau6onee 3¢peKTHBHHIM METOAOM HATYPHLIX HCNHTA-
HHl TPYHTOB CAeiyeT CYHTaTb cpe3 OJIOKOB-UEJNHKOB, OKOHTY-
peHHbIX B 3a608x H B CTeHax wyp¢oB ¢ NOMOUIbLIO Tpex iiede#
(puc. 19). Cpes rakux 6710KOB NPOH3BOOMTCA € [OMOIUBLIO FHA-
paBJHYECKHX AOMKPaTOB N0 HaKJIOHHOK (HKCHpOBAHHOHA nJoc-
KOCTH.

IlpoBeas Ha ofHOM H TOM Xe MeCTe ABa TAKHX HCNBITAHHA
NpH pa3/IHYHHX 3HAYEHHAX YIJIOB NMaficHHA NJIOCKOCTH cpesa,

Puc.19. Cxema HaTypHBIX CIOBHIO-
BRIX UCTIBITAHUR TPYHTOB
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MOKHO ONpELE/HTb pacueTHble 3HAYECHHA CABHIOBLIX XapaKTe-
PHCTHK IrpyHTa, no GopMyaam:

Q,sin o, F - Q'sm o, F,

Q, cosec, F,= Qros o, 5

)
. Q,(sinec, - eosx,tg®)  Q,(sina,-cosa,tg)

; P

rie &, u Q,— 3HAUCHHMS CPE3AOUIEro YCHIMA, CO3aBaeMOT0 IOMKDATOM B MO-
MEHT Cpe3a ONoKa-HelTHKa Npd 1-M H 2-M HCOBITaHMAX; £, H F> — nnowsanu no-
BEPXHOCTH Cpe3a NpH 1-M ¥ 2-M HCIBITaHHAX; &, =0, - By ; o¢,= 0y~ B, (pHcC.
20); B, u f3, — YTTIN NaeRuA ITI0OCKOCTH CPe3a MPH 1-M U 2-M HcrmiTaHRAx, n3-
MepsieMble ¢ TIOMOLBIO yIoMepa; ¢ u &, — yITIRI HameHHA WIOCKOCTH TopLo-
BOH 1IENH, Kyfa 3aK1afikIBacTCc BOMKpaT.

3.8. Ouenb TouHble 3HAYEHHA CABHIOBHIX XapaKTePHCTHK
TPYHTOB IO NOBEPXHOCTH CMEUIeHHs ONOJ3HA NOJAYyYaloT no Me-
ToAy 06paTHbIX pacyeToB. His 3TOro, HCMOJAb3Ys MaTepHaJbl
Tonorpaduyeckoii cheMKH OOpYILEHHBIX YYacCTKOB OIOJI3HEBO-
ro pafioHa, CTPOsT pa3pe3nl 1m0 HanboJee XapaKTepHbIM ceye-
HUAM yuyactka. Ha stux paspe3ax HaHOCST KOHTYP OMNOJI3HEBO-
ro yuacTKa A0 ero o6pyuleHHs u nocje o6pyiueHus (puc. 21},
a 3areM pa3buBaT HX BEPTUKAIbHBIMH NMHHAMH Ha OTHEIBHBIE OI-
CEKH H IO KKIOMY CEUECHHIO COCTABJIAIOT NIO IBa YPAaBHCHHA IIpelesb-
HOTI'0 paBHOBECHA.

TIpesespHOe papHOBecHe NPH3MH N0 O6pYlIeHHS 3amHileT-
cs B BHJe

th 77;[ sinﬁ‘.‘—‘-Zh‘- 72Lcos/3£tg¢+cgl£7 ®
a nocsie o6pylIeHHsl ypaBHEHHe PaBHOBECHA NMPHMET BHA

Zh gL sinfi= 2 h‘,' 7l cosptg®, )

rme by m h¢ — BepTHKAILHEIC MOINHOCTH OTCEKOB JIO ¥ ToCiie OGpYINeHHs npu3-
MBI; 8. ¥ /§{~ YTTIbl Haj{eHus MHAH CKOJbXeHus B OTCeKax [0 ¥ nociie oGpymue-
HHR {IpH3MBI; I;— DJIWHA JEEH CKOJbXEeHMS B OTCeKax.

Puc.20. Cxema K ONpENENeHHIO
COBHTOBBIX XaPaKTEPHCTHK TPYH-
TOB N0 HATYPHBIM HCOBITAHHAM

1 ~ pomipar
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Puc.21. CxeMa K ONpeReNeHUI0 CABHTOBBIX XaPaKTEPHCTHK I pyHTOB IO CheM-
Ke oOpyimeHnit

1 — xonTyp oTKOC2 0 OGpymenusn; 2 — KOHTYpP OTKOCA noclie o0pyuieHns;
3 — NOBEPXHOCTb CKONBXEHHA ONOJI3HA

3HaueHHs CABHrOBBIX XapaKTePHCTHK MO NOBEPXHOCTH 06-
pYIIEHHS OnpeiesioTCA MO PpopMyaaM:

‘ S 1
Eh; g1 8ing; )
Ehiyt cos Bl 7

fg P=
D
Eh gl sin. - Zh. gl cosfptg?

Z1,

3.9. [Ipu pacuetax ycToH4HBOCTH 3arjylJeHHHX COOpYKe-
HHA Ha ONOJ3HAX B KauecTBe PaCYETHHIX 3HayeHHH MOryT GbiThb
HCNOJIb30BAHBl CABHrOBH® XapPaKTEPHCTHKH T'PYHTOB ONOJ3He-
BOH MaccChl, ornpege/seMble JabOpPaTOPHbIMH HCNLITAHHSAMH
o6pa3uos rpyHra Ha cpe3d. Coraacho cymectByiomium I'OCTawm,
TaKHe HCNIHTaHMA NPOBOAATCS Ha npHOOpax OAHO- HAH ABYX-
IJOCKOCTHOTO cpe3a. [1poBens MHOroxpaTHble MCHBITAHHA NpH
pPa3HbIX 3HauYEHHAX BepTHKAJbLHOrO HanpsaxeHus Ha obpasel,
AJA Ka)XAOR JIMTONIOTHYECKOA pPa3HOCTH TIPYHTOB 3Ha4eHHs
CABHTOBHIX XapaKTePHCTHK ONpeaesioT no ¢Gopmyaam:

AR
tg ¢ = N
REGE - (26,7
. EGPEL-EGEGT) ’ ®

nEGZ-(£G, )
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rfie 6, — 3HaYEHHA BEPTHKUIBHBIX HanpsDKeHuH; CO30aBaeMbIX Ha oGpaserl Ipu
KOKAOM HCHHITaHMM; ¢ — 3HAYEHHMs KacaTeNLHBIX (FOPH3OHTANBHbIX) HaIpsike-
HMiA, BOSHHKAOIMX NpH cpe3e 06pa3sloB;  /z— YMCIIO HCILITAHME.

3.10. B cayuvasx Koraa omnoJisHeBas Macca B 30He CABHra
npejcTaBjieHa BOXOHACHILEHHLIMH IVIHHHCTHIMH FPYHTaMH, NpH
pacueTax ycTOHYHBOCTH TAKOrOo CKJAOHa HeoGXOAHUMO YYHTHI-
BaTh AJHTEMbHYIO POYHOCTb MIHHHCTHX FPYHTOB, NOJA KOTOPO#H
ANOHHMAaeTCsl CONPOTHBJIAEMOCTb TPYHTOB Da3pylLieHHIO NOX
BO3/efiCTBHEM AJIHTEJNbHOH HarpyakH.

JnuTenpHass NPOYHOCTh FVIHHHCTHIX IPYHTOB B GOJIBIIHHCT-
Be cJyuaeB- o0yc/IOB/J€Ha XapakTepoM BO3HHKHOBEHHS H H3Me- -
HEeHHs BO BPeMeHH H30HITOYHOro [AaBJeHHsi B NOPOBOH Bofe
BOROHACHIIEHHOrO TPYHTa H NMOJI3yuecCTbio CKesieTa BOAOHACh:
IIEHHOTO H HeBOAOHACHILIEHHOTQ FPYHTOB.

ConpoTHBJieHHe TJIHHHCTOrO TPYHTa CABHIY B HEKOHCOJH-
JHPOBAHHOM COCTOSIHHH Ha MOMEHT BpeMeHH ! mocJjie NPHJIO-
XKeHHs Harpy3ku P, MOXHO NpeACTaBHTb B BHJe

Z‘;=(P—U)tg‘/"—0', )

roe ¥’ ¥ C' — yroJy BHYTpeHHEro TPeHHs H ClelUieHHe IPYHTOB, COOTBETCTBYIO-
[IH€ YCIIOBHIO MOJIHOTO YIUIOTHEHHA HOJ 3afiaHHOM Harpyskolt £; U — nopoBoe
HaBjieHVe, BO3HHKaolliee B 06pasiie I'PYHTa Ha MOMEHT BpeMeHH £ .

BeaHunny n XxapakTep H3MeHEHHs BO BpeMEHH NOPOBOro
AaBJieHusd {/ HCKJIIOYHTE/ILHO TPYAHO OlpeaeauTb, TaK KaK NMPH
BCeX PaBHBIX YCJOBHSIX OHH 3aBHCAT OT pa3MepoB ofpa3slua
HJ/IH MAacCHBA.

IIpn onpenenieHHH AJHTEALHOR MPOYHOCTH IVIHHHCTHX IPYyH-
TOB, 3alaUyy MOHO 3HaYHTEJbHO YNPOCTHTDb, eciin B popmyne
(9) nopoBoe naBJeHHE 3aMEeHHTb APYrHMH TNOKa3aTeJsIMH,
$yHKUHOHANBHO CBA3aHHHIMH C HUM.

BesHynHa NOJHOrO AaBJieHHs Ha oOpa3sel TPYHTa MOXET
6LITh Npe/JCTaBJieHa BhipaKeHHeM

P = pt‘l( + U,' 10)-

roe P.. — 3 eKTUBHOE [aBIleHNe, BOCIPHHAMAEMOE CKEIETOM IPyHTa.

Hopcrasus 3navenue P u3z (10) B (9), nonyunm

- L .
Z_"t = PCth‘P +C. an

Takum o6pa3oM, mNpeacTaBAsieTCss BO3MOXHOCTb AJIHTENb-
HYI0 MPOYHOCTb FIMHHCTHIX FPYHTOB BHIPA3HTb TOJNLKO B 3aBH-
cuMocTH oT 3 dekTuBHOro AasBaenns P, .

3.11. Beaunuuny s>¢dexrusvoro nasaenus P,,, cooTBercr-
ByIOILYIO AaHHOH BaaxHocTH W M BpeMeHHM f,- peKOMEHAyeTCs
onpejeasTs no GopmyJe
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q4 . =z -
Be= P, (1 Ryl )’ (12)

roe A, — GbToBoe NaBleHMe Ha MIyOMHEZ; 4 - MONOBMHA MOLHOCTH YITIOTHS ¢
MOT0 CJI0S OPH ABYCTOPOHHeM ApEHUPOBaHMM; N — HeKoTopoe GespasmepHoe
YHCNO, ONpefeNAeMOe BEIPAKEHHEM |

-T2 ot a3)
Ty THE
C, — xoahdHIMEHT KOHCONMNAUMH, ONpeAenseMEIi no dopmyre
C = Ko (1+ &E) , (14)
v apg

e Kp— xo3duuent GuILTPAuHN TPYHTOB; E¢p — CPEIHHMIL, [yit PACCMATPH-
BaeMOTO COCTOAHMA IpyHTa, Ko3(puiMenT mopucTocTd; & — KoobduuuenT
CXHM2eMOCTH I'PYHTA, OTBEUAIOIIMI PaCCMaTPHBaeMOMY HalpSKEHHOMY COCTOH-
HAWO; () — WIOTHOCTE BOJEI; £ — BPeMs HCHBITaHUS.

3.12. Ecan B s1a60paTOpHbIX YCJOBHAX NPOMOAEJHPOBATH
npouecc CABHroBoi AedopMallHH, ONHChIBAeMHHi BHPaXkeHHEM
(11), To MOXXHO MOJYYHTb CABHIOBHE XaPaKTEeDHCTHKH TPYH-
ToB %’ u C’, COOTBETCTBYIOUINE PA3JHYHOR AJNMTEJLHOCTH HC-
nuTanug. JanTedpsbie HCOLITAHHA TIMHUCTHX FPYHTOB MOXHO
NPOBOAATH ORHHM H3 CJAEAYIOUIHX METOAOB:

1. Tlapannennnbie uCHBTaHHSA cepHl 06pa3uoB-GAH3HELOB
NIPH Pa3JiHYHBIX 3HaYEHHSIX NMOCTOSAHHOrO CABHralollero Hamps-
KeHHs (MeTOJ HCHHTaHHA o6pa3loB Ha INOJI3YYeCTh).

2. Hcnptanua o6pasuoB-6/H3HELOB TIPH PasiIHUHBIX CKOPO-
CTAX NPHJIOKEHHSA Harpy3oK.

[To nepBoMy MeTORy MCALITAHHS NPOBOAATCSA B CJAEAYIOLIEM
nopanKe:

a) H3 MOHOJHTa FPyHTa AaHHOA TVIOTHOCTH = BIIAXKHOCTH
H3TOTOBJIAIOT HECKOJbKO nap o6pasnoB, a 3aTeM HCHHTaHHEM
napui o6pasuos no meronuke I'OCT 12248—78 onpexnensior
CTaHAapTHOe 3HaYyeHHe CONPOTHBJEHHS CABHTY Tor;

6) NpOBOAAT HCMHTAHHA Ha IOJN3yYecTh HECKOJAbKO Nap
06pa3uoB, H3rOTOBJIEHHHX H3 TOTO XK€ MOHOJIHTA.

Kaxnas napa ucnntHBaeMHx 06pa3uoB Harpyxaercs Bep-
THKAJIbHBIMH Har py3KaMy, paBubiMH P, BbIYHC/JIEHHHIMH NO
dopmyne (12) H NOCTOSHHLIMH, HO M KaMAO# napel pasHH-
MM 10 BeJHYHHe CABHralOUWHMH HAarpy3kaMH, COCTaBJIAIOUHMH
HeKoTopyio aomo ot T, (40, 50, 60, 70, 80, 90, 95%);

B) 7O pe3y.ipbTaTaM HCMbITaHHH 06pa3lloB CIPOAT CEMEHCTBO
KPHBBIX NOJ3yuectH (pHC. 22) H onpenejsiioT BpeMs OT MO-
MEHTa NPHJOKEHHA Harpy3KH 10 MOMeNTa pa3pylleHus obpas-
nos. [Ipu 5ToM 3a MoMenT pa3pyiuenss obpa3ilia NPRHAMACTCH
BpeMsi, NpK KOTOpoM AedopMalilsi H3 CTaJAHH YCTaHOBHBIIEACS
0JI3YyYeCTH NEPEeXOAHT B CTAAHIO NPOrpecCHPYIOINEro TeYeHHS,
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£ Puc.22. Tpaduxk ucnbITaHuit IPYHTOB Ha

8 T, NON3YYecTs

g | | 7', T3 — KpHBbIe IPOTPECCHPYIOILEH nos-

S { | IydecTd; T, — Kpm;an YCTAHOBHBILIGHCH
| i non3yuectw; T, — KpUBas HeyCTaHOBMB-

t, tt, 1y 7 LIefica 3aTyxaoniel non3yyecTu

r) HCoAb3yss KPHBHE MOJ3ydecTH (cM. pHc. 22), cTposT
KPHBYIO AJHTe]bHON NMPOYHOCTH (AJHTEJNLHOTO CONPOTHBJAEHHS
CABHUTrY), C noMolublo KoTopoit (puc. 23) onpepensiior 3Have-
uge T),, COOTBETCTBYIOIlee AJHTEJLHOR NMPOYHOCTH rPYyHTa,
T. €. 3HaYeHHe CONPOTHBJEHHA CABHTY, He 3aBHCAIIErO OT AJH-
TeJbHOCTH HCNHTaHRA FPYHTOR;

A) NOACTaBHB TNOJyYeHHOe 3HaueHue 7T,, B ypaBHeHue
(11), moxuo onpegennts ¢’ u C’, COOTBETCTBYIOMmEE AMHTENL
HOM NPOYHOCTH IPYHTOB.

- TTo BTOpOMY MeTOAy MCHBITAHHS BHINOJHSAIOTCH CJAEAYIOILHM
obpasom:

a) TaK e KaK H B ePBOM METOAe, ONpeneIfiOT CTaHAAPT-
HOe 3HaueHHe CONPOTHBJEHHS CABHTY T NyTEM HCHHITaHHSA
napu 06pa3uoB, 0TO6pakHBHIX H3 MOHOJHTA;

6) usroTapauBaloT 4—5 06pa3snOB H3 TOro ke MOHOJHTA,
KaXAbf M3 KOTOPHMX HCNHITHBAeTCA Ha CPe3 MPH YNJIOTHSIO-
wef Harpyske P, (P, mas kaxaoro obpa3ua Ha3HavaeTcs
pasHoft) H aoapacralommn paBHBIMH CTYNEHSAMHK uyepe3 gas-
Hble HHTepBaJbi BPEMEHH CABHTAIOWIHMH Harpy3KaMH
HHTepBanbl NPUIOKEHHs CTyNEHeR CABHraioliHX Harpy3oK mm
pa3HHX 06pa3lOB H3MEHSIT OT 5 N0 HECKOABLKHX ANed;

B) u3 KaK/AOro HCIHTAHHA ONPEIENAIOT NJIHTEJNbHOCTH HC-
NLITaHUA NPH RAHHOA CKOPOCTH H CONPOTHBJEHHE CABHTY MO

Td|

G——-L-—"= Pac 23. Kpupad [UIMTENBHOro COMPOTHRBIIE-
! , ¥R cosury (QIHTeNBHON HPOMHOCTH; MO
ta t ts ts N — %t nepsomy meromy)
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Puc.24. KpuBbie [JMTENBHOM Puc.25. Tpadux 3aBHCHMOCTH
OpOYHOCTH IpyHTa (0 BTOpOMY CIBMTAIOIUMX  HAIpsXeHUH oOT
meromny) BEPTHKAIbHON HATPY3KH

¢opmyae (11). INo nonyyeHHbLIM AaHHBIM CTPOSAT KPHBHIE AJIH-
TeJbHOM NpoYHOCTH (pHC. 24);

) TpancGOpPMHDYA cemeficTBO KpuBbx T, —t B ceMedicT-
BO KPHBHX 7, —P,, noayyaior guarpaMmy casura (puc. 25)
a8 Ja06oro 3HayeHust AeACTBHS capuralomei Harpysku. C no-
MOIIbIO TaKO# AHArpaMMpl rpaduueckn OnpenensioT 3HaYeHus
#'n C’, cOOTBETCTBYIOIIHE AARHOMY BpeMeHH f.



4. OCHOBHBIE YKA3AHUA 110 MPOEKTHPOBAHHIK) ¥ PACUETY

. 4.1. TlpoekT 3arayGaeHHOro COOpYXKeHHsi pa3pabaThiBaer-
€l ocJie CTaTHYeCKOTO pacyeTa H NPOCKTHPOBaHHA BCEX KOHCT-
PYKUHA H 5/IeMEHTOB Ha OCHOBE Pe3yJbTaTOB HHXKEHEPHO-reo-
JIOTHYECKHX H3HICKaHHA W 3af4dHHA HAa NPOEKTHpOBaHHe.

4.2. TIpoexT 3arny6aeHHHX HHKEHEPHHX COOPYXeHHH A0A-
JKEeH ConepxaTh:

a) MHXeHepHO-Te0JIOTHYeCKHe AaHHbie CTPOHTEJbHOH mJi0-
WaAKH — TONONJAH y4YacTKa, KO Hayajia H 1ocjie OKOHYaHHS
CTPOHTENBCTBA, IVIaH PasBeNOYHBIX CKBaX{HH M I'eOJIOTHYeCKHX
pa3pes3oB N0 HHM, OCHOBHHE XapaKTEPHCTHKM TFPYHTOB BCeX
HanJjacToBaHufi (cM. pasaed 2);

6) nyaH COOpYXeHHS H BePTHKaJbHble pa3pe3bl Mo HeMy
C yKa3aHHeM I'PYHTOB OCHOBaHHSl, HeOGXOAHMHIX pa3MepoB
H OTMETOK;

B) paGoune uepTeXH KOHCTPYKLHH Bcex THNOB CBal H
POCTBEPKOB C YKa3aHHEeM pacueTHHX H HOPMaTHBHBIX CXeM Ha-
TPY30K B BHIE CYMMapHHX 3HayeHHil COCPeZOTOUYEHHHIX H pac-
npejeseHHBX 3HaYeHHA BePTHKAJbHbHIX H FOPH30OHTA/bHBIX CHJ
H H3rH6aloUIHX MOMEHTOB;

) pacyeTHble CXeMbl COOPYHEHHS;

1) pacxoi u TpeGOBaHHAl K MaTepHaJaM KOHCTPYKIM;

e) npoekT opranusapuu crpouteasctBa (I10C), B koTtO-
pPOM JoJKeH OHTh yKa3aH NOPAROK NPOH3BOACTBa paGorT;

) npoekT npousBoactBa paGor (I1I1P), B cocrase xoTo-
POro ROJIKHBL GBITh:

TeXHOJIOTHYECKHEe KapTH CO CXeMaMH YCTPOHACTBa cOOpy-
JKeHHH, BELOMOCTAMH NoTpeGHOro o6opyAOBaHHS, MEXaHH3MOB
H npHcnoco6neHuf, NoCaea0BaTeNbHOCTHI0 Pa6OYHX TIPOLECCOB
H NPOJOJKHTENbHOCTHIO HX BHUIOJHEHHS, YHCACHHOCTDIO B KBa-
NHUGHKALUHOHHBIM COCTaBOM GpHrannl;

CTPOHTENbHBLI reHepasibHbIi NyaH o6beKTa HJAH KOMIJeK-
ca 06beKTOB;

peleHHs N0 BLIMOJHEHHIO MEPONPHATHA NOATOTOBHTENbLHO-
ro nepHoja,

yKa3aHHusl O TeXHHKe 6e30MacHOCTH Ha KaXKAOM 3Talne;

BeZIOMOCTH 06'beMOB PaGoOT H MaTepHAJIOB;

CxeMBbl NIOONepanyoOHHOrO KOHTPOJIS KayecTBa paGoT,

rpa¢HKH NMOTOYHOR OPraHM3allHH CTPOHTEJILCTBA COOpYKe-
HHS HJIH KOMIIJIEKCa COOPYKeHHi;
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H) TNpPOEKT OPraHW30BaHHOrO O0TBOAA aTMOCQepHHIX ocan-
KOB C TeDPHTOPHH O00beKTa Ha NEPHOAL CTPOHTENLCTBA H 3KC-
nayaTauuH;

K) PacYeTHO-MOACHHTEJbHYIO 3aIIHCKY € TeXHHKO-KOHOMH-
gecKHM o6GoCHOBaHMEM BhHGOpa KOHCTPYKIUHA H TeXHOJIOTHH
npou3BoACTBa pabor (3amucka 3aka3uuKy He fepejaercs, a
XPaHUTCS B apXHBe OPraHu3aliuy, cOCTaBuBiUef ce).

Npumevanusn:l Yk 1e B 1.4.2 ThI IPOEKTa 3arnyGneHHo-
TO COOPYXKCHHS MOXKHO GOBMEWATh.

2. Ha nyjane cBait NOJDKHBI GBITh YKa3aHbi HX HOMeEpPA M HalpaBJIeHUe elCT-
BHA N'OPH3OHTAIBHOMN HArPY3KH,

3. Nlpoext H3BOACTBA paboT (cM. m4.2 ”X’’) M pacyeTHO-NOSACHHTENBHYIO
3aMMCKY [0 BHIOOPY TeXHOJIOTHH HPOM3BOACTBA paboT (cm. m4.2 k™) Beinon-
HAeTcA IPOU3BOMICTB CHHOM OopraHu3alMel, Befyllel CTPOHTEIECTBO.

4.3. PexomeHayeTCs CAEAYIOUIHA NOPAROK TNPOEKTHPOBA-
HHUA 3aray6/eHHBIX COOpYKeHH:

a) mo pe3y/nbTaTaM HHMKEHEPHO-Te0JOrHYECKHX W3BICKaHH
Ha. IJIOIaJIKe CTPOHTEJLCTBA ONpenensieTca maact (mJaacTH)
TPYHTA, BOCNPUHHMAIOMUA HArPY3KY, H HA3HAYAIOTCH OTMETKH
3aJI0KeHHA NAT CBaf;

6) onpenensioTcs pacyeTHble H HOPMaTHBHbie HarpysKH,
NefcTBYIOLIKe Ha COOPYIKeHHe;

B) BH6HpaeTCs AHAMETP CBail ¥ OPHEHTHPOBOYHO Ha3Ha-
4al0TCS Pa3MepH POCTBEPKOB;

T) Ha3HavaloTCH NMapaMeTphl cBail (MapkH GeToHa H apMH-
poBaHHe) u onpenesAIOTCH HX TPEUIHHOCTOAKOCTh H 1POYU-
HOCTD;

Jl) TPOH3BOAHTCH pacyeT COOPYKEHHsl MO NpeRe/bHbIM CO-
CTOSIHHSIM NepBOfi H BTOpO# (B caydae HeoGXOMHMOCTH) rpynm;

€) COCTaBJISeTCA DPacueTHO-NOACHHTeNbHasA 3anHcKa (CM.
n. 4.2 «k»);

) pa3pabaThHiBaeTcs NPOEKT 3aryny6/eHHOro COOpYXKeHHs

n. 4.2).

( 4.4. PacueTHY10 BeJIHYHHY TFOPH3OHTAJbHOro Ko3hoHiHeH-
Ta nocreaud (ko3dpduuneHT nocrean Cp) crenyer onpenenstb
no npusnoxenuio k CHuIl I1-17-77.

4.5. Ilpu sel6ope auaMeTpa, cmocoba (cocpenoToueyHOe
CHMMETPHYHOE HJH HECHMMETPHYHOe apMHPOBaHHE) H NPOUEH-
Ta apMHPOBaHHA CBaH HEOGXOAHMO HCXOAHTb H3 AEHCTBYIOUHX
HarpysoK, KOHCTPYKIIHH COOPYXEHHS H THAPOTEOJIOrHYECKHX
yCI0BH1.

4.6. 3awnTHbil caoii GeToHa A/ MPOAOJBHOR apMaTypu
JIOJIKEH COCTaBJsATH He MeHee 50 MM.

4.7. [lnuxa OypoHaGuBHLIX cBafi BLIGHpaeTCss B 3aBUCHMO-
CTH OT Te0JIOFHYECKHX YCJIOBHi MJIOIIAAKH CTPOHTENbCTBA NPO-
EKTHpYeMOoro coopymeHus. [yGuHy 3ajesKh CBalH HHXe Bbi-
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COTH MOAMODPHOM CTEHKH HJH HuXKe AefiCTBHA OMNOJ3HEBOro
AaBlieHHs Ha3HadYajoT NPHMEHHTEJNbHO K CXeMe Onop ray6oko-
TO 3aJI0XKEHHA.

4.8. Ilpn NpoeKTHPOBAHHH MOANOPHLIX CTEH H YAepKHBalo-
HIMX TPOTHBOONOJ3HEBHX COOpyXeHHAi Heobxofumo obecre-
YHTh HaJEXKHOCTb 3aKpenJjieHHs ONoJI3aioulero rpyHTa.

4.9, TMoanopHHe COOpPYKEHHS CleAyeT PacCYHTHIBATH NQ
npejeNsHHM COCTOSIHHSAM NepBOH H BTOPOH rpynm.

4.10. TloanopHbe COOpYKeHHS CJeAyeT PacCYHTHBAThL Ha
MaKCHMaJ/lbHOe NaBJIeHHe T'PYHTa, KOTOpOe MOXeT BO3HHKHYTb
NPH ero 3KCIJyaTaluH.

4.11. B cayuae Ha/JHMYHA HJIM BO3MOXHOCTH NONaAaHHs
B T'PYHT, OKpPYXaIOUIHH COOpPYKEeHHe, arPEeCCHBHHIX BOJ CJeny-
eT NpeAyCMaTpHBATh MEPONPHATHA B COOTBETCTBHH C TpeboBa-
HuamMa CHHIT 2.03 11-85 «3amurta CTPOHTEbHHX KOHCTPYKIHI
OT KOPPO3HH».

4.12. B KOHCTPYKIHAX NMOANOPHBIX coopyxentit I u Il knac-
ca KaNHTaJbHOCTH CJeAyeT NpefRycMaTpHBaTh YCTaHOBKY pene-
POB AJiA NOCJAEAYIOUIHX H3MepeHHH HX nedopMauui.

4.13. Ins Xene306€TOHHbEX KOHCTPYKUHA NOAMOPHHIX CO-
OpyXXeHH# CjellyeT NPHHATb TropsYeKaTaHyl0 apMaTypy KJac-
coB: A-1 — xjs xoMmyToB, nonepeuHoR H MOHTaXKHOH apMary-
put; A-IT v A-III — a1 nponosibHOM M MomepeuHOR apMaTypH.
Mapka 6eTOHA 1O MPOYHOCTH Ha CKaTHe MPHHUMAeTCs He HH-
xe M 200.

4.14. Bypona6GuBHbBle CBaH NMOANOPHHX COOPYXKEHHH cJjeny-
eT, KaK NpasuJo, 06be IHHATL POCTBEPKOM.

4.15. Ceuenne H apMHpPOBaHHe pOCTBePKa oOIpeneJsieTcs
KOHCTPYKTHBHBIMH TpeGOBaHMSIMH M PacyeTOM B COOTBETCTBHH
co CHulI 2.03 01-84

4.16. Paccrofiine OT Kpasi pOCTBEpPKa 10 TpaHu CBaH
(c yueToM ee RONMYCTHMOrO BO3MOXXHOTO OTKJIOHEHHS) AOJIKHO
?Em. He MeHee 5 cM, a 3ajiesIKa CBaH B DOCTBEepK — He MeHee

cM.

4.17. JInnAa 3anelKH apMaTypsl CBas B POCTBEPK onpexe-
JsieTcsl pacueToM (TIPH XXECTKOM CONpSJKEHHH), 3aBHCHT OT
KOHCTDYKIHH CONpSXEHHs CBaH C POCTBEPKOM H ROJIXHa Co-
CTaBJIATh He MeHee:

25 cM —npH apHHpHOM conpsimeHHH; 25 d cM — npH
JKECTKOM COnpsiXKeHuH, rie d — AHaMeTp 3afie/1biBaeMoii apMa-
TYPHI.

4.18. KoHCTpYyKIHs COMpsiKEHHA CBay C POCTBEPKOM BhI-
6HupaeTcs B 3aBHCHMOCTH OT XapaKTepa H BeJHYHH AeHCTBYlO-
IHX HArpy3oK, KOJIHYECTBa PAJAOB CBail B HaNmpaBJieHHK AefCT-
BUSl HarPy3KH (NIpH OLHOM psje cBail KOHCTPYKUHSI CONpsixKe-
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HHSA CBad C POCTBEPKOM NPAaKTHYECKH He OKa3biBaeT BJIMAHHS
Ha pa6GoTy NMOANOPHOro COOPYKeHH)

HeJblo yMeHblUeHHst YCHJAHR B cBafix H aedopManui
NOANOPHHIX COOpYXeHHH pPeKOMeHAYyeTCA NPHMEeHSTb KecTKoe
conpsikeHHe pOCTBEpPKa CO CBAAMH

419 TIpoyHocTh MOANMOPHHX COOPYMEHHH ROJKHA YAOB-
JIETBOPATb YCJAOBHAM
M<M,, 15
Q<Q,, as)
rme M H @ — COOTBETCTBEHHO MOMEHT H IOIepeyHas CHJIa, MeHCTBYyIoLHe

B paccmaTpHBaeMoM ceueHun, M, n Qp COOTBETCTBEHHO MOMEHT H I1O-
fiepeyHasi CHia, BOCIpPMH ble pacCMatpHBaeMBbIM C H C -

P

Mbie Ui CBalt - IO pasflenly 4 HACTOSINErO PYKOBOJACTBA, UIA POCTBEPKA —
no CHuIl 2 03 01 84

4 20. Pacyer »xesie306eTOHHHIX KOHCTPYKIHiA NOAMOPHHIX
COOpPYXKEeHHH MO TPEUIHHOCTORKOCTH M IIHPHHE PaCKPHITHA Tpe-
IIHH MOXKHO He IIPOH3BOAHTL B CJy4yae OTCYTCTBHs BO3feHcCT-
BHSl Ha HHX arpecCHBHOMH cpeanl

4.21. PacueT 3aanxepHbIx MOANOPHBIX  COOPY)KeHHil cieny-
eT MNPOH3BOAHTb C YYeTOM CMeHleHHs AHKepoB, yYHTHBasa ne-
¢dopmanHOHHHe CBOACTBA I'PYHTa OCHOBaHHSl H FPYHTa, Haxo-
ASAILETrOCsH 332 COOpYXKeHHeM

4.22 Cayuainue (He mopaaioliHecs yuyeTy) aedopMaiHu
aHKepoOB 33 CYeT 3a30POB B y3Jax COYJeHeHHs! H ONHPaHHs Cle-
AyeT JHKBHAHPOBATb MOHTaXKHHIM YCHJIHEM, KOTOpPOe HOJKHO
KOHTPOJIHPOBATLCA

423 Jas MeTanNOKOHCTPYKHUHA TNOCTOSHHHX aHKepoB
J0JKHA GBHITh NpeAyCMOTPeHa aHTHKOPPO3HOHHAs 3alllHTa

4.24 AHTHKOPPO3WOHHAs 3alIHTa AOJKHA OHTbL mpeayc-
MOTPeHa TaKxKe JISl MeTAaJJIHYECKHX NpyTKOB BpPEMEHHHIX aH-
KepoB, KOrla MHHHMaJbHBI IHaMeTp cocTaB/ifeT MeHee 8 MM

AHTHKOPDO3HOHHasl 3allHTa AOJIKHa ObITb CTOHKOM K Be-
IIeCTBaM, PacTBOpPeHHHIM B Boje, 6akTepHsiM, O6/yXKAAIOUHM
TOKaM, a T"Kxe K MeXaHHYeCKHM BO3JefCTBHAM, BO3HHKalO-
IHM NPH TPaHCNOPTHPOBKe H YCTaHOBKe aHKepoB OHa AOJXK-
Ha ObITb JOCTaTOYHO 3J1ACTHYHOH, uTOGH ARedopMHPOBATLCA
¢ aHKepHOH NATOM B Npolecce HATHXKEHHA H 3KCMJIyaTallHH
aHKepa

4.25 Tlpn HAAHYHH T'PYHTOBLIX BOJA B MeCTax YCTaHOBKH
aHKepOB B COOPYKeHHe ClelyeT npeiyCMaTpHBaTh YMJIOTHAIO-
IIHe YCTPOHCTB2 B YCTbAX CKBaXXHH (OTBEPCTHS B CTeHax),
NpensTCTBYIOUIHE NPOHHKHOBEHHIO BOAH 32 COOpYXeHHe



5. PACYET YCTOMYMBOCTH OTIOJI3HEBBIX CKJIOHOB
¥ METO/Ib! ONPEJEJIEHHSI ONTOJI3HEBOI'O JTABJIEHHMS
HA 3ATJIYBJIEHHBIE COOPYXEHHS

5.1. MHorue MeTOoAH pacueTa, NpHMeHsieMble B HacTofllee
BpeMsl B MPaKTHKE HHXXEHEPHBIX PacyeToOB YCTOAYHBOCTH rop-
HbIX CKJIOHOB, CTPaJaloT HeAOCTATOYHHM TeopeTHUeCKHM oGoc-
HOBAaHMEM 10 YaCTH NMPaBHJbLHOTO y4eTa MHOroo6pa3Huix-dak-
TOPOB, BJHSIIOLIHX Ha pa3BHTHE ONOJI3HEBOro NpoHecca, HJH
HeJOCTATOYHON MaTeMaTHYECKOA CTPOrOCTbIO B NMPHHATHX pac-
yeTHHIX cxemax. K WHCAYy TakHX MOJKHO OTHOCHTb BCE METOAM,
B KOTOpHIX NpejeJibHOe paBHOBECHEe OTKOCA NPOBEpsieTCs OTHO-
CHTENILHO KPYIVIOMHJHHAPHYECKOHR HJH 11apOBOA TNOBEPXHOCTH,
NOCTPOEHHON B MacCCHBE OTKOCa Pa3/HYHHMH TeOMETPHYECKH-
MM npueMaMH 6e3 yuera  HampskeHHO- Re(POPMALHOHHOIO CO-
CTOSIHHS! NPHOTKOCHOM 30HH.

5.2. TlpeaBapurenpHas OUeHKa YCTORYHBOCTH MOPHHIX CKJIO-
HOB MOXeT GbiTb BHINOJHEHa METOAAMH pellleHHs MJIOCKOol 3a-
Aaun HlaxysaHua npH Hannuuk GHKCHPOBAHHLIX NOBEPXHOCTEf
CKOJIbXKEeHHS, NMOJIOXKEHHe KOTOPHIX B MacCHBE OTKOCa Mpejon-
pellesieHO TeoJIOTHIECKHM CTPOEHHEM H MeTOJAOM IOCTPOEHHS
PaBHOYCTOHYHBLIX OTKOCOB IO 6Ge3pasMepHBIM KOOPAHMHATaM
B. B. CoxoJI0BCKOro, KOTOpHIi MOXHO NPHMEHATh B Caydasx
OTCYTCTBHSl B MAacCHBE OTKOc@ (HKCHPOBAHHHIX MOBEpPXHOCTeM
CKOJIbXXCHMA .

5.3. Pacuer yCTOAYHBOCTH ONOJI3HEBOrO CKJOHA HO METOLY
IllaxyHsiHIA BHIMOJIHAETCS B CJEAYIOIel 10C/AeA0BaTe/bHOCTH:

a) no MaTepHaJiaM Tonorpaduueckoif CheMKH H WHXKEHep-
HO-reo/IOTHYECKHM H3bLICKAaHHSAM, NPOBEJAEHHHIM Ha OMOJ3HEBOM
yyacTKe, CTPOAT Pa3pesnl NO JHHHAM pPa3BelouHbIX BHPaGOTOK.
Ha paspesn HaHocaT npodmian NOBEPXHOCTH 3eMJIH H JIMHHA
CKOJIbXKEHHA onoA3Hs (puc. 26);

6) pasbuBaiOT pa3pe3 ONOJI3HEBOro Teja BePTHKAJbHBIMH
JHHHAMH Ha OTAeJibHHE OTCEKH TaK, YTOOL JIHHAM CKOJbKEHHSN
B NpefesiaX KaxAOro OTCeKa HMMeJiH HEeH3MEHHBIH YKJIOH;

B) AJA KaXJOTro OTCeKa ONMpeRe/fiioT €ro BeC H 3HaUeHHe
ONOJI3HEBOTO JaBJ/icHHA N0 popMyaM:

Fo=hLp;

12 3

an
E‘. = f: s_iu/s‘. - cosﬁ‘tgffe - ch.+E‘._1cos(/8‘._1—/3[), 18)

rae 2 — sec ¢-ro orcexa; £, uE,_,— 3HAYCHUS ONOM3HEBOTO HABIECHHUSA COOTBETCT-
BEHHO B ¢ -TOM H BRHIIIIENIEXAIIEM OTCEKaX; #, — CPeAHsAs BEPTUKANbLHAT MOk
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Puc.26. Cxema K pacueTy ONOJI3HEBOro HaBJicHUS 1o MeTony laxynsHua:

1 — npoduns NOBEPXHOCTH 3eMIIA; 2 — JTh TIOBEPXHOCTH CKOJIbKECHUS

HOCTh ¢-TO OTCeKa; /3, W f3;; — YITIbl NafieHMs JIMHUH CKOJIBKEHHA COOTBETCT
BEHHO B £-ToM ¥ BRIIIENIOKALIEM OTCeKax; ¢ ¥ C — YTOJ BHYTPEHHErO TPeHUs %
CIeIeHe TPYHTOB N0 TIOBEPXHOCTH CKOMBXKEHUS ONOJ3HSA.

r) 10 KaxAOMYy pa3pesy CTPOAT 3MIOPY ONOJI3HEBOro AaB-
Jgenust (puc. 27), Ha KOTOPO# 4eTKO pPasrpaHHYHBAIOTCH Y4acT-
KH YCTOMWMBOrO H HEYCTOHYHBOrO COCTOSIHHA OMOJ3HEBOrO
ckJoHa. C NOMOWBIO 5TiX 3MIOP NpPeACTaBAACTCA BO3MOKHOCTD
APOK3BOAHTL OGIMYIO OLEHKY YCTOMYMBOCTH CKJIOHA O KaXAao-
MY pa3pe3y H ONpeAejfTb YHCJEHHHE 3HAUEHHA OMNOJI3HEBOro
JaBJleHHA B Kax/J0# TOYKe pa3pe3a C yyeTOM DPeaKTHBHLIX CHJ
COCeIHHX OTCEKOB.

5.4. Pacuer ycTOAYHBOCTH METOAOM NOCTPOEHHA PaBHOYC-
TOHYHBHX OTKOCOB N0 6e3pasMepHHM KoopaxuataM B. B, Co-
KOJIOBCKOI'O BHIMOJHAETCA B CJAeRYIOWEeR NOc/eL0BaTebHOCTH:

a) mno marepuanaM TONOrpagMyeckoil CHEMKH H HHKEHEPHO-
rEOJIOrHYECKHX H3BICKAHHA CTPOAT BepTHKAJbHbE Pa3pe3nl 1o
Han6onee xapaKTepHLIM CeYyeHHAM ONOJ3HEBOro yuactka. Ha
paspesax HaHOCATCA (akTHUECKHH NPoduib NOBEPXHOCTH 3eM-
JIH N0 AaHHOMY CEeYeHHIO H FeO0/IOTHYECKOe CTPOeHHe MacCHBa;

6) sapaBmHCh 3HaueHHeM Ko3(Q¢HUHEHTa 3amaca YCTOM-
YHBOCTH (AN NpeResbHOro cayyas f,= 1), BHYHCAAIOT pac-

Puc.27. Jmopa ONON3HEBOTO RAABIIEHHA
no merony llaxyHsaHua

2 3ak. 313
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YeTHHI€ 3HaYUEeHHA @HSHKO-MEX&HH'!ECKHX CBOHCTB I'PYHTOB
B Npefesax pacueTHOH IiyGHHMW no ¢popMyaam:

£ . e
¢, =arctg e (= Ty 5 Tp = Teps 19)

roe %, C‘,, 7p — pacueTHbie 3HAYCHWS YITIa BHYTPEHHETO TPEeHNUS, CUEIICHAA H
o6neMHord Beca rPYHTOB; Jpp— CpefHee 3HaUYeHHE 0GLEMHOTIO Beca TPYHTOB 1O
PacueTHOMY CEUCHMBP); f=tg ¥ — K03 UUHMEHT BHYTPEHHErO TPEeHHA TPYHTOB;

B) 3aAaBUINCh IIOCKOH NPSAMOYFOJILHOH CHCTEMOH KOOpAH-
HAaT H HalpaBHB KOOpAHHAaTHHE OCH TaK, KakK NOKAa3aHO Ha
pHC. 28, BHUHCAAIOT 3HaueHHs GeapaamepHHX abcuuce A4 To-
yek, 3apaHee HaMeyeHHHIX Ha OTKOce, No Qopmynam:

]S TOYKH, pacnoJoXeHHOR Ha HHxHeR OpoBKe oOTKOCa
(Touka 1), GeapaamepHas abcuucca BHUHCIAACTCH N0 GopMyJie

I~ aP
Xﬂ"E; 15 (20)
4 AAs OCTaJbHBIX TOYEeK Ha OTKOCe COTBETCTBEHHO
4 J;’ [ a’P ’ iP
Xz"_Z":Kz’ As =g, Kaso i M= 0 K @1)

rae X, Xp,..., X,y — pasMepHsie aGCIEMCCHE TOYESK, 3HAUCHNS KOTOPLIX UL TOYKH
1 e cnaoTcE Do hopmyne

A, =H ~H,, (22)

24 JUIA OCTABHEIX TOUEK
K=K =Bk X=X =28h;. 5 X, =X~(n=1Ak; @)
Ah= _"/Lt_;_’_’f_, 4)

rae A, — BRICOTHAsI OTMeTKa TOUKH, PaclookeHHOM Ha BepxHell GpoBKe OTKOCA;
Hy — To *e, [UI TOUKH, PACTIONOKEHHON Ha HiDkHeR GPOBKE OTKOCA; /71— KOIH-
YeCTBO TOYEK, HaMEYEHHBIX Ha OTKOCE;

n Y n

X2

Puc.28. Cxema nocrpoenns paBHoycToM-
YHBBIX OTKOCOB IO Ge3pasMepHEIM Ko-
opaunaram B.B. CokoiioBcKoro



r) u3 Ta6auy Gespa3MepHBHIX KOOPAHHAT BHMHCHIBAIOT 3Ha-
yeHHst Ge3pa3MepHHIX OPAHHAT, COOTBETCTBYIOIHE BBITMCIIEH-
HHM 3HayeHHAM Ge3pa3MepHHX aGCIHCC TOYEK H PacUeTHOMY
3HaYeHHo ¢,.

[To 3THM AaHHHM BBLIYHCJSIOT 3HAYCHHS Pa3MEepPHBLIX OpAH-
HaT BCex TOYeK PaBHOYCTOHUHBOTO OTKoOcCa, 1o Qopmynam:

CP.
a;))’)

]

0 7 ’ 7 C
Y=0; =y )75 =) FE -5 7 e

7

fa

’
by (0 Y, Y, Y,,'_ — Gespa3MepHEle Op/MHATEI TOUECK, BhE
mcaHHbIe ¥3 Ta6iuI, Ge3pasMepHbIX KOOpPAMHAT;

N) NPOH3BOAHTCS NOCTpOeHHMe PaBHOYCTOMYHBOTO OTKOCA.
Ias sToro uepe3 Touky I NpOBOASAT BEPTHKAJILHO OChb X H Ha
Hejl IO pasMepHBIM ~ a6CHUCCaM CTPOAT NPOEKWHH ToueK 7, 2,
3, .., m, Ha ocb X, a 3aTeM OT HHX NPOBOIAT NepNeHAHKYAAPHI,
Ha KOTOpBIX OTKJIANbIBAOT COOTBETCTBYIOILHE Pa3MepHble OpAH-
HaTh ToueK. CoelMHHB KOHUbI MEPNEHAHKYAAPOB IJIaBHOH JIH-
HHe#l, Moay4YaloT KOHTYP PaBHOYCTOAYHBOTO OTKOCA, BAOJbL KO-
TOPOro BCe TOYKH HMEIOT OAHHAKOBHIH (3aZaHHHWH) 3amac
YCTOHYHBOCTH.

Ecan nocTponTh no u3A0XEHHON MeTOAHKE PaBHOYCTOHUM-
BbIf OTKOC, of/afalomHil 3amacoM yCTOHYHBOCTH #1 -=1 TO
TaKOH KOHTYp Ha3biBaeTcs npefe/ILHEIM.

CpaBHuBasi npefesibHHA KOHTYP OTKOCZ C (PAKTHUECKHM,
MOXHO Ce]IaTh TOYHYIO OUEHKY YCTOHUHBOCTH CYIUIECTBYIOLIEro
CKJIOHA.

5.5. Ilnsi "ono/3HeBHIX CKJIOHOB, CJOMEHHHX Pa3HOPOXHH-
MH TPYHTaMH Da3JIHYHON MOMIHOCTH, 3aJIeraioIIHMH TOPH3OH-
TaJbHO WM NMajaloliHMH B 06paTHYIO CTOPDOHY OTKOCa, TaKxe
BO3MOXKHO NPHMEHEHHe BHILEH3JIOXEHHOR METOLMKH TOCTpoe-
HHSl PaBHOYCTOHUHBHIX OTKOCOB, Tak KaK [0 FeOJIOTHYECKAM
YCJOBHSIM HH OAHAa MNpPOCJOHKA WJ/H KOHTaKTHAas IIOBEPXHOCTDb
MEXAY CJOSMH He MOXeT CJAYXHTb NOBEPXHOCTbIO CKOJMb-
JKeHHSA. B

B pacuetHofi cxeMe MHOrOCJIOfHOrO OTKOCa HOCTPOEHHE
PaBHOYCTOHYMBLIX OTKOCOB BHINOJHSETCSI Pa3f€]bHO MO KaX-
IHM CJOAM C HCNOJb30BaHHEM NPOYHOCTHHIX XapaKTEPHCTHK
FPYHTOB KajKAOro CJIOS H C YYeTOM TJIyOHHH 3aJieraHus cJos.

Mo 3T0ii cxeMe pacueTHo-rpadHueckHe onepauHH BHINOJHA-
I0TCS B CJIeAYIOLeH MOoC/eA0BaTeIbHOCTH:

a) AnA Kaxaoro CJosi IPyHTOB, BHIAEJIEHHBIX B lpejesax
pacyYeTHOro paspesa CKJOHA, BHUYHCJAIOT pacueTHHe 3HaYeHHs
($H3HKO-MeXaHHYECKHX CBOACTB C YYeTOM 3ajlaHHOro 3anaca
ycToRYHBOCTH N0 HopMyaaM:
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= . _ G . 2?7/1
po=arctg -5 G=% %, 26)
1

rie h— BepTMKaNbHAA MOIIHOCTL KAXIOTO CIOA;

6) npoBeas och X 4Yepe3 CaMyl0 HHXKHIOIO TOUYKY OTKOCa
(touka A Ha puc. 29), cTPOAT PaBHOYCTONUHBbLIH OTKOC 3TOrO
€105 110 METORHKE, H3JIOXKEHHOM B 1.5.4, UCNIOAbL3YS MPOYHOCT-
Hble XapaKTepPHCTHKH IPYHTOB 3TOrO CJIOS;

B) nepeMeinaioT och X napajjeabHo caMof cebe 10 nepe-
ceyeHHs C TOUKOR B, KoTOpas pacno/iokeHa Ha NMOBEPXHOCTH,
pasneasiouleli HHXKHHA H BHIUENEKAKA CJIOH, 2 3aTeM CTPOAT
pPaBHOYCTORUYHBHA KOHTYP OTKOCa 3TOr0 CJIOf MO METOJHKE,
H3JI0XKeHHOR B N. 5.4;

r) ONMHCAHHHIM MNpPHEMOM NMPOH3BOAHTCA MOCTPOEHHE PaBHO-
YCTORYHBHIX OTKOCOB BCeX OCTAaJbHHX BHILENEKAUHX CJ0eB,
nepeMeitas KaxAuf pas ocb X 10 nepeceweHHS C rpaHWYHOH
TOYKOA MeXAY CJAOAMH W HCMOJAb3ys KaMAHK pa3 npouHocT-
HHE XapaKTePHCTHKM FPYHTOB pacueTHOro CNOA.

5.6. das nosyyeHHs YHC/IEHHOro 3HayeHHA OMOJI3HEBOro
AaBJeHHS B OTAe/IbHBIX TOYKaX OMOJI3HEBOro MaccHBa HaunGo-
Jlee MPHIOAHLIMH CJefyeT CYHTaTh OObEMHbie METOAB pacyera,
OCHOBaHHBIE Ha T€OMETPH3AIMH OMNOJ3HEBOro MacCHBA.

Ilnsa caydas, KOria B maccuBe OJIOJI3HEBOrO CKJIOHa HMeeT-
cf ecTeCTBEHHAN NMOBEPXHOCTb CKOJIbXEHHS ONOJA3HA, pacyer
BHINIOJIHAETCA B CjeAyioulell Moc/ieA0BaTe/JbHOCTH:

a) no MatepHanaM TonorpadHyeckofi CbeMKH H HHIkEHep-
HO-T€OJIOTHYECKHX H3HICKaHHHA, NMPOBEJEHHbLIX Ha OMNOJ3HEBOM
CK/IOHe, COCTaBJAAIOT Tonorpadnyeckuii NnjaH AHEBHOHA nosepx-
HOCTH OMNOJI3HEBOro ydyacTka Macwrta6a !:500, naan nopepx-
HOCTH CKOJIb)XEHHS ONOJI3HA TOro Xxe Macuitaba H onpeaensior-
cA pacyeTHble 3HaYeHHA (PH3IHKO-MEXaHHUECKHX CBOHACTB rpyH-

Puc.29 CXeMa pocTpoeHHA paBHOYCTOMHYH-
BOIo OTKOCa npH MHOI'OCJIONHOM Haiac-

TOBAHHM TPYHTOB




TOB, COOTBETCTBYIOILiHE HX €CTECTBEHHOMY COCTOSIHHIO Ha MO-
MEHT HCCJlef0BaHHs B 30He CABHra ONOJI3HSA;

6) cOBMeCTHB NO KOOPAHHATHLIM CeTKaM TONONJIaH AHEB-
HOM NOBEPXHOCTH C NJAHOM MOBEPXHOCTH CKOJIbXKEHHS ONONA3HA
(puc. 30, 31), BHNOJHAOT rpadHuecKoe BHIYHTAHHE 3THX MO-

__a /] 6 2 d e x 3
f l/—%:::*\\ ——— >
| —— — | = \\\
2 ||‘//—>\\‘M5\_\\\ ard?ofir\\
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Puc.30. Tonorpaduyeckuit IwiaH ononN3HeBOro yyacTKa
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Puc.31. H3onmmmui noBepXHOCTY CKObXEeHHA ONON3HA

BEPXHOCTeHl METOJOM, H3JIOXKEHHHM B Kypce reoMerpHH Hep.
B pesyabTaTe 3toro nOJy4aloT HOBMH NJaH TOROrpadHYECKOro
NOPANKA, HA KOTOPOM H3OJHHHH COEAHHAIOT TOUKH C OJJHHAKO.
BbIMH BepTHKa/JbHHMH MOLIHOCTAMA ONQJA3HEBOro Tejia. JTOT
IJIaH Ha3bBaeTcs IJaHOM H3OMOUIHOCTH OnoasHs (puc. 32);
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Puc.32 .H30nuHNHE #30MOIHOCTH OTIOA3HS

B) rpajuueckuM  AHGdepeHUHPOBAHHEM  INOBEPXHOCTH
CKOJIb)XKEHHS OMNOJ3HA NOJAYYaloT ellle OAHH NJaH Tonorpada-
YeCKOro NOpSiAKa, Ha KOTOPOM H3OJAHHHH COGRHHAIOT TOYKH
€ OJHMHAKOBHMH  YKJOHaMH TNOBEPXHOCTH  CKOJbXKEHHS
(puc. 33). DTOT naaK Ha3bBaeTCHA NJAHOM H3OYKJOHOB NOBepX-
HOCTH CKOJIb2KEHHS ONOJ3HS;
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Puc.33. IInan 130y KITOHOB NOBEPXHOCTH CKOJILXKEHUS ONON3HA

r) pa3GuBalOT ONOJI3HEBOE TeJO Ha PAL 3JleMEHTapHHX

KBafpaTHBX NPH3M C TAKHM paCueToM, 4TOGH NMOBEPXHOCTDL
CKOJIbKEHHUS B NpeAeax KaxuAof NPUIMH COXPaHAIa HEH3MeH-
HHifi CKAaT (Ha NJaHaX H3OMOUHOCTH H H30YKJIOHOB NPOEKWHH
3J€MEHTapHLIX NPH3M H306PaKEHH B BHAE CETH KBAAPaTOB);
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A) 1O MJaHy H3OMOLLHOCTH ONMpPeAeJAIOT HHCJEHHHE 3Haue-
HHSL BEPTHKAJIbHOH MOIIHOCTH ONOJ3HA /© B LleHTPe KaxKAoro
KBajpara, a N0 IVIaHY H30YKJIOHOB ONpPeRe/IAIOT 3HaYeHHs yr-
JIOB NajeHHsi f3 NOBEPXHOCTH CKOJNbMKEHHA B KaXKAOM KBal-
pare;

e) Mo YHC/JEHHHM 3HaYeHHAM YIJIOB NMaf€HHS MOBEPXHOCTH
CKOJIbXKeHHA /3, BePTHKa/JbHOA MOLIHOCTH OROJ3HA /1, 0ObeEM-
HOro Beca TIpyHTOB ¢, MJIOMaAH OCHOBaHHA 3J€MEeHTapHHX
NPH3M S H CABHrOBHX XapaKTepHCTHK rpyHToB ¥ H C B 30He
CABHra, OMOJI3HA, AAA KaXAOH 3/JeMEHTApHOA MPH3MbI BLIYHC-
AISI0T 3HaYeHHA CABHrAIOUIHX H yAePXKHBaIOWHX CHA no ¢op-
mysiaM (puc. 34):

- L4 .
Ta=hoS-sing; QN
Tm =hg& cosfztg?¥+ s, (28)

XK) AAS KaXKAOA 3JeMEHTapHOA NMPH3MbI ONPEAESIOT YHC-
JIeHHble 3HaUYeHHs OMOJ3HEBOro AaBJEHHS, KaK Pa3sHOCTb MeX-
Ry CABHFAIOIMHMH H YAEepPKHBAIOUIHMH CHJaMH, no ¢epmy.e

AT=TCA—7;A=h78(sinﬁ~cosﬁtg‘?)~05‘; 9)

3) onpeaeasioT OGHHA 3anmac YCTORYHBOCTH ONOJI3HEBOro
CKJIOHa no dopMyae

n,=ZT, [ET,. (€

~——

h
7
/
7
Ve
-
N\
/& P
< Puc.34. Cxema K pacueTy OIOJI3HEBOIO
T [aBJeH¥S B ANEMEHTAPHBIX IPU3MaX
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B dopmyse (30) onossneBHie RaBJEHME CO 3HAKOM IJHOC
0603Ha4al0T aKTHBHHE CHJH, a CO 3HAKOM MHHYC — NaCCHB-
Hble CHJH;

H) BBIYHCJAIOT YHCJACHHMHE 3HauYeHHs ONOJ3HEBOro AaBJe-

HHA VIS BCEX SJIEMEHTaPHHX NPH3M C YYETOM PEaKTHBHHIX CHJ
COCEHHX NPH3M.

Corslaco cxeme Ha pHc. 35, 3TH BETHUHHB MOTYT GLITh-On-
peneleHbl 10 GOpMyraM:

I TIPH3M, PACNOJIOKEHHHNX B CAMOM BepXHeM pAly ¢ Ha-
FOPHOA CTOPOHN

A7£=S/7L.3’(S/'n/.5i-casﬁLtg‘P)—CS, G1)
a /s BCEX OCTAJIbHNX NPH3M
AT =S[h, 7 (sinf,-cosptg¥)-cl+aT,_ [cos(B. - A)-
~sin(B._,~f)tg ¢1], 32

riie AT,— 3Hguenne NONHOTO OTONI3HEBOTO NABNCHUA B (-if Mpuame; AT, — T0 xKe,

B cocem-xeﬁ (Buienexaiticit) npusMe; f3; — yron NafeHHA HOBEPXHOCTH CKOJb-
XeHMA B L-it mpusMe; 3,-4 — TO Xe, B coceqHeit (Bblmieniexanelt) Opuame;

K) BHIIHCHBAIOT 3HaU€HHS ONOJI3HEBOI'O AaBJIEHHS y ULEHT-
pOB COOTBETCTBYIOWIHX KBaAPaTOB H, MPHHAB HX KaK YHC/JAOBHE
OTMETKH, Ha MJaHe CTPOAT H30JHHHH, COEAHHAIOWHE TOUKH
C OAMHAKOBBLIMH NOJIHBIMH ONOJI3HEBLIMH RaBjieHHAMH (pHC. 36).

MM

N
<
KO Be-1
BBy
. Bl \ PcosB;
b(x\,

p: Puc.35. Cxema K pacyeTy ONOJI2HEBO-
¢ ro MaBleHds C y4YeTOM PeaKTHBHBIX

P-seng;

CHJI COCEHAX NPU3M
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Puc.36. [nan cuI0BOro MOJIA ONOJI3HEBOTO CKIIOHA

SToT nJaaH Ha3HBAeTCH H30JHHEHHbIM INIAHOM CHJOBOTO NOJA
OI10/13HEBOTQ CKJIOHA, KOTOPHI MO3BOJISET JIErKO H NPOCTO Ofl-
peaennTb 3HaueHHsA AefICTBHTENBHOTO OMNOJI3HEBOTO NaBJEHHS
B /06ofi TOYKe HAH Mo J1060MYy CeueHHI0 3TOro MmoJs.

5.7. Jlasa cayyasi, Kor4a B MacCHBe ONOJI3HEBOFO CKJIOHa OT-
CYTCTBYeT (PHKCHPOBAaHHAA €CTECTBEHHAas MOBEPXHOCTb CKOJIb-
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KEHHS OMNOJI3HS, pacueT YCTOAYHBOCTH CKJIOHa H OfipelejieHHe
OIOJI3HEBOTO AaBJIeHHA B HEM MOXHO NPOH3BOAHTH METOAOM,
aHaJOTHYHHIM NpeABAYIIeMY, ec/id GyAeT onpeaesieHo nojaoxe-
HHe NMOBEPXHOCTH CKOJIbXKeHHS B MaCCHBE ONOJI3HEBOrO CKJIOHA.
3anaya B 310M cJy4ae pellaercs cjieAyomHM obpasoMm:

a) mo MaTepHaJiaM TonorpadHueckofi CheMKH H HHKeHep-
HO-T€0JIOTHYECKHX H3BICKAHHH CTPOHTCS TONONJAH OMNOJI3HEeBO-
ro y4acTKa H ONpeAesIOTCA pacueTHHe 3HaueHHA (H3HKO-Me-
XaHHYeCKHX cBOHCTB (¥, C, 7 ) TpyHTOB ONOJN3HEBOro Mac-
CHBa;

6) Ha TOonoilJlaHe ONOJI3HEBOr0 Y4acTKa HaMeyaloT Pk
NpoQHIAbHBLIX CeueHHil, pacnoJaraeMbix B HanGoJsee xapakrtep-
HHX MecTax peabeda (puc. 37), H NO KaXKAOMY HaMeYEeHHOMY
CeYeHHIO METOJaMH, H3JOXEeHHHIMH B N. 5.4 HAH B 5.5, cTposT

npejesbHble KOHTYPH pPaBHOYCTORYHBHIX OTKOCOB C 3anacom
YCTOHYMBOCTH 12, = I;

B) Ha mpejesbHHIX KOHTypPaX PpPaBHOYCTOAUHBLHIX OTKOCOB
(puc. 38) HaMeualT pAld TOYEK, AJI KOTOPHIX ONpENENsoT HX
BHICOTHbIE OTMETKH (C NOMOILIbI0O BLICOTHOR CETKH) H BeJHYH-
HHl '3aJI0XKEHHS1 3THX TOYEK OT Hadaja KoopxuHat. [lo Besnynu-
HaM 3aJI0)XKeHHA HaMeyeHHble Ha MpeAe/bHHX KOHTYpax TOUKH
NepeHOCATCS Ha NJaH H OKOJC HHX MOANHCHBAIOTCH HX BHICOT-
Hhle OTMETKH; _

r) mocJe HaHeCeHHA Ha NJaH BCeX TOUeK, HaMeuYeHHHX Ha
npefeJbHHX KOHTYpax OTKOCOB MO BCeM CEueHHAM, Ha OCHOBe
BBHICOTHHIX OTMETOK 3THX TOYEK CTPOSIT FOPH3OHTAJH Npejesb-
HOH NMOBEPXHOCTH OTKOCA, KOTOP2s H NPHHHMaeTcs 3a NOBepX-
HOCTb CKOJIbJKEHHA ONoJ3HA (pHc. 37);

A) HMesi TomorpadHuecKHA nJaH NHEBHOR NOBEPXHOCTH
ONOJI3HEBOr0 yuacTKa, ilJlaH NOBEPXHOCTH CKOJIbXKEHHS ONO0J3-
HS 4 QH3IHKO-MeXaHH4YeCKHe CBOHCTBA I'PYHTOB, MOXHO BHNOJ-
HHTb OUEHKY YCTOAYHMBOCTH CKJIOHa R NOCTPOHTH H30JIHHEAHH#
' MJIaH CHJIOBOTO MO/ OMOJI3HEBOro AaBJIeHHS N0 METOAHKE, H3-
JoxeHHO#H B 1. 5.6. ‘

5.8. O6beMHble METOAM, onHcaHHbie B nn. 5.6 u 5.7, npea-
Ha3HayeHH AJA Tex CJydaeB, KOTAa B MacCHBe FOPHOIO CKIJIOHa
oTcyTCTBYeT GHALTPAlLHOHHOE AaBJeHHe HanopHuX BoA. Ecau
Ke M0 pe3ynbTaTaM FHAPOreoNorH4ecKHX H3bICKaHHH yCTaHOB-
JieHo Hanuuyve (HALTPALHOHHOIO JAaBJIeHHS B ONOJI3HEeBOM
MaccHBe, TO NIPH pacueTax yCTORYHBOCTH TAKOro CKJOHA Cleny-
eT 06A3aTeJbHO YUYHTHIBATH HX BJHAHHE.

B Kaxa0fi TOYKe BOJOHACHIIEHHOTO TI'PYHTOBOTO MaccHBa
Hanpas/ieHHe (QHIbTPAUHOHHOrO NaBJEHHS MOXHO NPHHHMaTb
napansie/ibHBIM KacaTeJbHOR K JAeNpecCHOHHOH NOBEPXHOCTH
¥ TIPHJIOKEHHBIM K cepefHHe ray6uHH (GRALTPAIHOHHOrO MnO-
TOKA.
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Puc.37. IInan npenensHol NOBEPXHOCTH OIOJI3HA B H30TPOMHO# cpele

g
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Puc.38. [TocTpoenue npenenbHEIX KOHTYpoB B.B. Coxonosckoro (ry=1)
1 — upoduis TONONOBEPXHOCTH; 2 — HpefeNbHLH yCTOWMMBELI npoduiy
orkoca (uo B.B. Cokonosckomy)

Tlpu Takoft cxeMe CHJOBHX BO3AEACTBHA (HJILTPALHOHHOrO
JaBJIeHHA Ha ONOJI3HEBOM CKJIOH y4eT 3TOro JAaBJeHHs Ha yc-
TORYHBOCTh CKJIOHA MOXHO BHIIOJHHTH CJAERYIOUIHM 06pa3oM:

a) no pe3yJbTataM Tonorpa¢pHuecKHx, HHIKeHepHO-reoJo-
IHYeCKHX H THAPOTe0JIOTHYECKHX H3BLICKanHil, NpOBeleHHbLIX Ha
ONMOJI3HEBOM y4acCTKe, COCTaBJAIOT TonorpadHYecKBH mnaaH
AxepHoR nosepxHoctn (puc. 30), niaH NOBepXHOCTH CKOJbXKe-
Hus onon3Hsa (puc. 31) ¥ naaH nenpecCHOHHOH NOBEPXHOCTH
YPOBHA IPYHTOBHIX BOA (pHc. 39);

6) meronxoM rpadHuuecKkoro BHIUHTAHHS NOBepPXHOCTeH To-
norpaHyeckoro nopsiaka noJydaloT NJiaH H3OMOIHOCTH BCe-
ro OnoJi3HeBOro Tesa (pHC. 32) (H3 KHeBHOM MOBEPXHOCTH BbI-
YYTAETCH NMOBEPXHOCTH CKOJAbLXKEHHA ONOJI3HA) H NJaH H3OMOIL-
HOCTH 3aTONJ/IEHHOH 4YacTH onoja3HeBoro Tesa (puc. 40) (u3
ZleNpeCCHOHHOA NOBEPXHOCTH YPOBHSI TPYHTOBBIX BOJ BBIYH-
TaeTcs NOBEPXHOCTb CKOJIbXKEHHS ONOJI3HA) ;

B) TaK ke KaKk H B npeaniayumiix o6GbeMHLIX MeTOAax,
OnoJi3HeBoe Te10 Pa3BGHBAIOT HA PAM  3J1eMEHTAaPHHIX -NPH3M,
KoTopble H306paXeHn Ha M.J1aHe H3OMOINHOCTH BCEro NOJ3He-
Boro Tteaa (pHc. 32) M Ha MiaHe H3OMOIIHOCTH 3aTOMJEHHOM
YacTH OnoJ3HeBoro teqa (cM. pkc. 40) cetpio KBajApaToB;
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A

Puc.39. Hao/mHuY IenpecCHOHHOM OB ePXHOCTH YPOBHS I'DYHTOBBIX BOJ,

r) no NAaHy NOBEPXHOCTH CKOAbLIKEHHA ONOJ3HS ONpenesi-
IOT 3HAYEHHA YIJIOB MafeHHA NOBEPXHOCTH CKOJbIKEHHS B KaXK-
AOM KBazpate no gopmyne
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tgB =4/, (33)

a N0 NJAAHY [AeNPecCHOHHOA NMOBEPXHOCTH YPOBHS I'DYHTOBHIX
BOX ONpeAenaldT 3HAYeHHA THAPABJAHYECKOro TIpaiHeHTa
B HEHTpe KaXJOoro KBajpaTa:

tgx=14,/1°, (34)

roe %, — BBICOTA CeYeHHA H3OJHHUH Ha ITIaHe (gxc. 31, 39); I — 3aioxeHue
MeXKAY COCeHHMM HIOMUHMAMH Ha miaHe (puc. 31); 71~ 3anoxeune mexny co-
CeAHHMH H3OTIHHMAMM Ha miaHe (pHC. 39); & — yTonl HaK/IOHA JelIpecCHOHHOH
TIOBEPXHOCTH B HEHTpe KBajIpaToB;

) DJA KaxinoH 3JeMEHTapHOH NPHIMH ONpejeisioT 3Ha-
YEHHS II0JIHOFO BeCa NPH3MK P H B3BEUIHBAIOINEro AABJIEHHUS
BoAH £, , no popMynam:

P=h78; (35)
: h S
Pi=hy: 7, S(f—rz')=—;—‘+78i-—, (36)

rae h; — BepTHKanbHadA (MONHAA) MOIHOCTS ONON3HA B ¢-if MPU3Me, OTpenensic-
Mas 110 IaHy u3omomHocTH (puc. 32); hy, — BEepTUKANBHAA MOIUHOCT 3aTOT-
JIGHHOM YacTH ONOJI3HEBOTO TelNa,-enpedendeMasd 110 MiaHy M3OMOIIHOCTH 3aTOIF
sieHHOH YacTd omonzHesoro Tena (cMm. puc. 40); S — mrowafb OCHOBAHMA 3J1¢
MEHTapHON TMpU3MbI; J), — OGBeMHEllt Bec Bombl; & — oGBeMHbI Bec IPYHTOB
ONON3HeBOH Macchi; h'— o0beM IyCTOT-B eduHHIle 00BEMa IPYHTOBOI MacChl
onom3ua; & — ko3h HUMEHT TOPUCTOCTH PPYHTA ONON3HEBOM MacCH;

€) BHYHCJAIOT 3HaYeHHS QUIbTPANHOHHOTC AaBJEHHS,
neficTByIOLIero Ha KaXKAYyI0 3JeMeHTapHyio nmpH3My, no ¢op-

MmyJe
Poi= a0y 1%, 5 Gn

%) C yueToM (WIBTPAIMOHHOTO JIaBJICHHSI HANOPHBIX BOJ H B3Be-
IUMBAIOIIMX CHWJ TPYHTOBBIX BOJ, BBIYMCIIAIOT 3HAUCHMA CHOBHIAIONMMX
H YAEpKHBAIOLIMX CWI HJA KaXJOH IEMEHTapHON NpH3MBl, Ho ¢op-
MynaMm (puc. 41):

Tep = Proinf; + A, cos(B,—0;}-Fysinf, ; 38)

To=[A cosp, - B cosp +h,, sin(f; -, )tg¥]+CS; 39

H) oipenenAnT obumil 3amac yCTOHUMBOCTH CKIJIOHA mo ¢opmyre

n,=ZT,/ET,, ; 40)
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Pirc.40. U30MOIIHOCTH 3aTOIVICHHOM YaCTH ONOJI3HEBOI'O Tejla

K) A KaiEodl 3JIEMEHTAapHOM IPH3MbI BHIMACIAKNT 3HAYeHHA
TIOJTHOTO OMNOJI3HEBOTO HABJIEHHUA C YYeTOM (QHIBTPAIMOHHOIO HaBJie-
HHA HallOPHBIX BOJ # PEaKTHBHBIX CHJI COCEOHHX MPU3M IO GOpMyNaM:

AN IPU3M CaMOro BEPXHETO pANA ¢ HaropHOH CTOPOHbE
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A7 =T, ,- Ta=F (sinf; -cosfB,tg ¢)+ A, [cos(fB; ~oa;)-
-sin (3~ )tg P1+h, , cos fB; tg $-CS, 1)
2 ANA OCTaNbHHLIX NPH3M
AT, =P, (sir 3. -0S B, 9 #)+ £, [cos(fB, ot )-sin (f3. - a; Jtg 9]+
+h,;0055.1g $-C'S+AT_[eos(p,_-p)-sin(f_-PB,)tg¢]; 42)

J1) Ha HOBHA NJaH, rie HaHeCeHH LEHTPH KaXKA0ro KBaj-
paTa 3JIeMeHTapHHX NMPH3M, OKOJO KaXKJOTo UEHTPa BHLIIHCH-
BalOT YHCJNeHHHe 3HaYeHHS NMOJHOr0 ONOJ3HEBOTrO JAaBJIEHHS,
COOTBETCTBYIOIEr0 3THM KBaApaTaM, H, NPHHAD HX KaK YHC-
JIOBbie OTMETKH, Ha IVIaHe CTPOAT H3OJHHHH PaBHHX OMNOJ3He-
BHIX AaBjeHHit. 3JtoT maan (puc. 42) npeacrabaser cobof
o6beMROe H306pajkeHHe CHJAOBOTO NOJIA ONOJN3HEBOTo AaBje-
HufA, nogo6Horo wu3o6GpaxkeHHoMy Ha puc. 36. C nomomsio
9TOr0 MJIaHa MOXXHO JIeTKO, ONpPefeJiHTb YHC/JEeHHHe 3HaueHMs
Ol0/I3HEBOr0 AaBJIeHHA ¢ y4eToM (HABTPALUHOHHOIO AaBJeHHS
HanmOpPHHX BOJ, B3BELIHBAIOIGHX CHJ T'PYHTOBHX BOJ H peak-
THBHHIX CHJI COCEAHHX NPH3M AJA JI060H TOUKH HJAH CedeHHs
ONOJI3HEBOrO MOJA.

5.9. Pacuer ycTO#4HBOCTH HCKYCCTBEHHBIX OTKOCOB MOJXKHO
NPOH3BOAHTL Ha OCHOBE pelleHHsl MJIOCKOA 3ajayn.

HAns HCKYCCTBEHHHX OTKOCOB, CJOKEHHHX CJOSIME pa3Ho-
POJAHLIX I'PYHTOB, NajalolllHX B CTOPOHY OTKOCAa H HMEIOHIHX

q, / ‘I
) o

o
-s-/_'_f-

Nz e

Y.r8.

LID

<
&

B\W
P Puc.41, Cxemn1 k pacuery
OHOJN3HEBOTO JABJICHHA C
y4eToM GHIBTPaIMOHHOTO
T JIaBJICHUA HANOPHEIX BOJ,
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Puc.42. [1naH CANIOBOTro NONA OHOA3HEBOro NaBlieHHA ¢ yueToM (DHIBTPALHOHHOTO
NasJICHUs HATIOPHBIX BOX

noJIoroe HJH HAaKJIOHHOE 3aJleraHHe, YCTOHuYHBas NOBEPXHOCTH
OTKOCa MOeT OHTb 3ajlaHa Kpyde HaCJIOGHHS IPYHTOB.

B stom ciyyae sHaveHHe yCTORYHBOrO yrjia oTKoca onpene-
asetca no ¢opmyae (puc. 43):

§1



clgoc = ctg B~ 20; ,
fH(S/h"'ﬂ'jsin2/3tg<P’)

THie & — yCTOMMMBLIA YTOM OTKoCa; /3 yron majenus rpyHTOBHIX cnoeB; ¥'um C'-
yron BHYTDEHHETO TPCHHA M ClellleHHe FPYHTOB IO KOHTAKTHOM NMOBEPXHOC-

TH MEXIY CTIOAMY FPYHTOB; H — pepruxkansHas BEICOTA OTKOCR, 2 — 0OBeMHBI
BEC TPYHTOB. 2 ¥ MHE

(43)

5.10. [las Tex e IPYHTOBHIX YCJOBHA, HO KOTla MNORpe3Ka
rPYHTOBHX CJI0€B HEAONYCTHMa, MOBEPXHOCTH OTKOCa CJeAyeT
NPHAATh HAK/JOH ORHHAKOBHA C NOBEPXHOCTAMH HacCJOEHHS
IPYHTOB.

Ias 3Toro cayvas HanGosee upHroaHa ¢popmyna (pHuc. 44):

He S otg ('~ ggug)> @

rae P’ - yron BHYTpeHHETO TpeHus TPYHTOB 110 KOHTAKTHOH NOBEPXHOCTH; ¥ M
— yTon BHYTPEHHETO TPEHWA W ClieileHde TPYHTOB BKPECT HACIOCHUS TPYH-
TOB.

Puc.43. Cxema pacyera ycyoifuu-
BOCTH OTKOCOB C NMO/Ipe3aHHbIMU
crosMu no wmeromy AL JIu

Puc.44. Cxema K pacueTy ycToitum-
BOCTH oTkoca o Meroay [.JI. &u-
CEeHKO

1 — KOHTAKThl HACAOEHHA TIOPORBI



6. PACYET YCTOWYIHUBOCTH 3ATJIYBJIEHHBIX COOPYXEHUIA
HA OIOJI3HAX

6.1. 3arayGaeHHble COOPYXEHHS, BO3BORHMbBE Ha OMNOJ3He-
BHX CKJOHaX, NpeXHa3HA4YalOTCA AJA CTaGHIH3aIHH ONOJ3NHe-
BHX NOABHXXEK HJAH AJA NpefOXPaHEHHS OT Pa3pyLIEHHA HHXKe-
HEPHHIX COOpYxeHHN, BO3BefeHHHX Ha HHX, B YCJIOBHAX 0GTe-
KaHHA HX ONMOJN3HEeM.

B HacTosilee BpeMst HanGoNee PpacNpOCTpaHEHHLIMH BHAA-
MH 3arayGJieHHHX COOpYXeHHH, npefHa3HaYeHHHMH Aaf
yAep>KaHHR OMNOJI3HEBHX CKJIOHOB, ABAAIOTCA CBafHble 3arpax-
JAEHHA ¥ ylepXHBalOllHe CTeHW Ha CBAaAHHX (QYyHIaMEHTax.
3¢ deKTHBHOCTL STHX COOpPYXKeHRR onpenesnseTcsa npexie pce-
TQ HX YCTORYHBOCTHIO K MPOYHOCTHIO NMPH .BO3AERCTBHH Ha HHX
CWJI OTOJI3HEBOTO KABJEHHA.

6.2. JIns HEKOTOPHIX HHXKEHEPHHX COOPYXKeHHHt (HaseMHbe
Tpy6OnpoBOAL Ha CBafHHX ONOPax, 3CTaKaaw H Ap.) BO3-
MOXHO COXpaHeHHe HX 6e3aBapHAHOr0 9KCHJIYyaTaWHOHHOTO
COCTOSIHHA H B YCJIOBHSIX HENpPEeKPallalOUIHXCH ONOJ3HEBHX
NOABHXKEK, eCJH CBafiHHe ONoOpH HJH KOJOHHH o6TekaloTcs
OMOJI3HeM NPH COXPAHEHHH HX YCTORYHBOCTH.

OGTekaHHe ono/i3HeM 3arJy6/leHHbIX COOPYIKeHHI BO3MOXK-
HO TOJIbKO NpPH ONpPeNeJeHHHX YCJOBHAX, 3aBHCAIIHX OT CO-
CTOSIHHS TPYHTOBOH Macchl ONOJI3HA.

6.3. Ecnn 3arsybnenHble coopyKeHHs pacCMaTpHBaTh Kak
NpensATCTBHA Ha NMYTH ABHXKEHHS OINOJI3HEBOH MaccChl, TO cJje-
AyeT 0XKHAATh, YTO CO CTOPOHHI HATNOJ3aHAA ONOJI3HA Y 3aray6-
JIEHHOTO €OoopYxKeHHs o6pa3yeTcs YNJIOTHEHHAs 30HA H3 HanoJ-
3amomero rpyHta. JlasbHelilee ABHXXeHHE OMOJ3HEBOR MacChl
BbI30BET 00pa3oBaBue NMOBEPXHOCTEH CKOJbXKEHHA B YNJIOTHEH-
HO# 30He.

CorniacHO TeOpHH TpeAeJbHOTO PaBHOBECHS CBA3KO-CHINY-
yeft cpeabl CABHroBHe nedopMauHH B 06JaCTH NpenesbHO Ha-
IpsiKEHHON Cpeabl BCerja NPOHCXOAAT MO ABYM ceMeficTBaM
NOBEPXHOCTEH CKOJIb)KEHHS, PACNOJaraloliHXCH CHMMETPHYHO
OTHOCHTEJIbHO HampaBJIeHHs IJaBHOTO HamPSXeHHs H nepece-
KaloWHXCsA Mexay coGoft moa yriom

8= 90°- . 45)

CaepnoBaTesibHO, B KaXAOM NONMEPEYHOM CeueHHH CBafiHOM
OnOpH HJAH KOJIOHHH, 06TeKaeMBIX OMoJ3HeM, NpH3Ma obTeka-
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Puc.45. Cxema 06TeKaHMA ONON3HEM OIMHOYHOM CBAaHHOMN OTOPSHI

\

Hus MoxeT OHITb mnpeicTaBJeHa B BHAE TpeXrpaHHHKa
(pHc. 45), onupalollerocss CBOHM OCHOBaHHeM Ha CBalo, a 60-
KOBHle TpaHH ero nepecexkaiorcs nox yraom &. Ecau Ha Goko-
Bhie I'PaHH TaKo# NPH3MH NPHJIOKEeHa CHJa ONOJI3HeBOro AaB-
NeHusi, UHTEHCUBHOCTbIO AT, TO yC/I0BHE TNpenesbHOr0 PaBHO-
BECHsl Ha 3THX TpaHAX MoxeT GHTb 3aMHCaHO B BHAe

e e 8, ¢ &
ATd cos - clg 5 =ATd cos 5 tg ¢+ Cd ctg 5> (46)

rne 4 — UiAHA OCHOBAHMsA MpPU3MEI 0GTEKaHWs, PaBHaA OMAMETPY IONEPEYHOTo
CedeHMs IIpH KpyITioit ero ¢opMe HJM JJIHHE CTOPOHB NPH KBanpaTHO (opme
TNIOIIEPEYHOr'0 CEYCHUA 3arny6nel-moﬁ KOHCTPpYKUHH.

6.4. IporHo3 BO3MOXHOCTH OGTEKaHHA ONOJ3HeM 3aruy6-
JIeHHBIX CBa#HBIX ONOD HJH KOJIOHH MOXHO NPOH3BOAHTH MO
crepylomtelt cxeMe:

a) o6TeKkaHHe BO3MOXKHO, €CJIH

a8 4 e Q
ATd cos 5 ctg5>ATd cos5tg ¢ +Cd clg 55 “n
6) obTekaHHe He BO3MOXHO, €CJH
ATdcas—-g-ct ‘—9<ATdcas£t @+ Cd cti 8 48
295 2l gz 48)

6.5. Ecuau cBafiHylo ONOpYy HJH KOJIOHHY B npefesax HX 3a-
rny6JeHHOf YacTH CYHTaTh aGCOJIOTHO KECTKOH, a MPOYHOCTHL
MX Ha cpe3 OT AeHCTBHSA OMO/I3HEBOro AaBJeHHs obecleyeHHOHN,
TO YCTOMYHBOCTH TaKHX KOHCTPYKIHR B ycJOBHAX OO6TeKaHHA
KX OnoJj3HeM OyaeT ONpenesATbCA TOJbKO BeJHYHHOH 3aray6-
NeHHd MX B NOACTHJAIOMIHA ONOJ3eHb HEMOABHMKHBIA TPYHT.
Tlpn sToM 3a Ge3onacHyIO BeJHUHHY 3arjyOJneHHs chaenyer
NPHHHMaTh Ty, KoTopas obecrmeyHBaeT npelesibHOe paBHOBe-
CHe 3THX KOHCTPYKLHA INpH NeHCTBHH Ha HHX ONPOKHAHBAIO-
UIHX CHJI.

6.6. PacueTHylo BeJHUYHHY 3arjiy6JieHHSt B HENOJBMXHHI
NMOACTHJAIOIIHA TPYHT cBafiHOH ONOPH HJH KOJIOHHH MOXRO
OTpeNe/NHTb H3 pellleHHss KYGHUeCKOTO ypaBHeHHsi BHAA:
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2.,
ap,  h3+[2P,, (ah*Fa,)-a,R 1% -[R (20,1 +

+a,)]h-[2RE+ 1,54,R.P .. 1=0, (49)

roe 5 — pacyueTHas BejHUMHA 3aryCNeHHA CBAitHOl ONIOPHI B HEIOABHXHBIA Noj-
CTWralonm#A TpyHT ononsus (puc. 46); /i, — BepTHKaNbHas MOIHOCTB ONON3He
BOTO Tella B TOUKE YCTAHOBKH CBAallHOH ONOpPHI WM KONOHHET (ofpelessieTcs Mo
TUIaHy HIOMOUIHOCTH OTON3HA); Ay — PaBHONEHCTBYIOINAS OMON3HEBOrO JiaBlie
HHS Ha CBalo, onpefieiisemas 1o Gopmyrne

4 .
R.=AT A, ; (50)
AT'— HHTEHCHBHOCTL BOCIPMHMMAaeMOH 4acTH OHOJI3HeBOTO [aBjleHHA Ha CBaio,
onpepensiemas no dopmyne

AT'e (4T sin EQ tg ¥+ C)d cosp

— H 67))
h,tg >

AT+ BeNnHYHHA ONOJI3HEBOO HaBJICHHA B TOYKE YCTaHOBKH CBad, onipeacriaemMas

1O [U1aHY CHITOBOTO NONA ONOM3HEBOTO NaplleHns; & — [HaMerp MONEPEeYHoro ce-
Uerus cBaM: @ ,— Ko3bdumHeHT, onpenersiemMult no Gopmye-

aysin (45°+ 7 )Cosﬁ pe) )
- : = - (52)
sin( g _/3) (sm- +00s 3 tg 4’),

2
@, ~ xo3duieHT, ONpeaeineMsll o hopMyne
a, = ._Cﬁ%‘ﬁs_ﬁ_; 53)
sin (-5 =#)

p,,,a, — peaKTHBH2A CHNIA YITIOTHEHHMs IPYHTOR HA TPaHMIE MEXLY OUON3HEBLIM
TeJIOM H NONCTWIaOIMM rpyHTOM (puc. 46, @), onpenengemas mo Gopmyire

=

7

t, E

p - yEo .

max _2ME (54)
=M,

E, — monyms o6ueit nedopmamun TpyHTOB MoncTHaNLiE Tommm; M, — Koad-
GMIMCHT OTHOCHTENEHOR KOMIpecCHORHOH HedopMaliy FPYHTOB NOACTHNAONICH
TONuH; 7 y =~ BETHYMHA OTHOCHTENBHOY HedOopMallHi TPYHTOB Ha I'PaHHIIe MEXILY
ONOTI3HEBLIM TENOM M MOACTHIAouLeH TonuieH, 3HaYeHKe KOTOPOH MOXHO olpene-
JMTH 10 hopMyIie

f1,=1-717,; 55)
3,'( P KpHTAYECKasd WIOTHOCTb FPYHTOB MOACTHIAIOINEH TOMINM.

6.7. 3Hauenne KPHTHYECKOH NJOTHOCTH I'PYHTOB PEKOMeH-
AyeTcs onpeletsiTh Ju60 Mo pe3yJabraTaM 1abOpaTOPHBIX HCRAHI-
TaHHH rpYHTOB Ha npHGope MHOTOMJIOCKOCTHOrO CABHra MNpH
pPas3/IMYHHX 3HAaYeHHAX YMJIOTHSIOUIEA HAarpy3ks, Jan6o depes
KpHTHYECKHE NOPHCTOCTH IPYHTOB N0 (popMyne
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Ip= 2y > (56)
148, ~tgoln G-

raoe J,— ynem,nsm Bec rpynTos;tg oc— k03 dumienT, XxapakTepu3ylouMi HaKIIOH
Kpunoil € «p = F (In6 ) K ocu abomuce; G — yIDIoTHADIES naBnemIe, co-
OTBEICTBYWILIEe JAHHOMY HAMpPsKeHHOMY COCTOSTHHIO I'DYHTOB; 8 — KpHTHYEC~
Kas OPUCTOCTL I'PYHTA OpH VITIOTHSIIONIEM RXaBJICHHH, PaBHOM 61

6.8. Cpafinble 3arpa<aeHHs, npeAHa3HauYeHHEe AJA TMOJHO-
ro yAep:KaHHS ONOJI3HEBOTO CMELIeHHS, NOJXHH YAOBJETBO-
PATE ABYM YCJOBHAM:

1) Kaxnas cBas 3arpaiHTesIbHOrO psla JAOJXKHA COMpoO-
THBJATLCH ONPOKHALBAIOUIEH CHJe ONOJI3HEBOro AaBJEHHS;

2) paccTosiHHe MeXAy COCeHHMH CBAfIMU B PALY AOJIKHO
6bITh MPHHATO TAKHM, YTOGH HCKJIIOUHTH NPOCAYHBaHHE ONOJ3-
HeBOM MacCH MeXAY HEMH.

6.9. B 3aBHCHMOCTH OT (H3HKO-MEXaHHYECKOro COCTOSIHHSA
PPYHTOB ONOJI3HEBON MacCH CBafiHbie 3arpaXAeHUs Ha omoms-
HAIX MOTYT GHITh OAHOPSAAHHMH H MHOTOPSARHBIMH.

6.10. Pacyer BeanuuH 3arayGJieHHSI KaXJoW CBaH B 3a-
TPafHTeJbHOM PAAY BBINOJHAETCR MO METOAHKEe; H3JIOXKEeHHOH
B 1. 6.6 HacTosAuero PykoBoacTaa.

6.11. Paccrosnue MeXzay CBafgMH B CBaHHOM 3arpaxaeHHH
JOJIXKHO OLITb PACCYHTAHO TaK, UTOOb yRepIKHBAIOIHE CHAHI,
BO3HMKAWOIIKE Y KaxAok ymyoTHerHo#t 3oHu ABCH (puc. 47),
NIPEeBOCXOAMJIH CYMMapHYIO CHJY OMNOJI3HEBOro JAaBJieHHs, nef-
CTBYIOIIEro Ha KajkAaylo CBalo.

U3 puc. 47 caepyer, 4To AN NpeJeNbHOro CJaydas MOXKHO
3anmucaTh

AT, S, = (4T, sin 5 tg¢+c)dctg h [0

rpe AT, — BeluMHa ONON3HEBOTO JaBJICHAS, IPUXOAAUIAACS HA CAMHKILY IHIOMA-
B oﬁnac'm ABCH (puc. 47); S; — WioIaAp aKTHRHOM 30HEI ONOJI3HA MEXRY
COCEIHNMH CBasiMH B DALYy, 3HaueHHe KOTopo#t, cornacHo pHC. 47, Moxker GbiTh

onpepgenedo no dopmyne:

_1 A . d(1 Sin
S=7 (4 +1)b=5(24-4) 2) 58)

S[ﬂz—

14 — paccrosmme Me)my COCENHHMH CB3AMH B pAAY; & — OMaMETp NONEPEYHoro
cedeHHd cBan; & = - L.

Toacrasup snauenue S; u3 (58) B (57) u pemus paseuct-
BO OTHOCHTEJIbHO HCKOMOH BeJIHUMHH /i, NOJyYHM

_ 8 2Ck d .8
1, =2htg 5 tg ¥+

A'f,cas—g +_zws?. 69
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a7, AT, 4T, AT,

Puc47. K pacyery paccTosHHA "
aT ATAT o

MEXGLy CBASMM DK OIHODANHOM .
cBaHHOM 3arpaxicHHH 4

Puc.48. Cxema pacuera MHOPOpAJHOro CBai-
HOTO 3arpaxAeHus

6.12, TIpy MHoropsasHoM CBaflHOM 3arpaKAeHHH CBaH
B NJjIaHe NOJKHH GHITh pa3MellleHH B LIaXMaTHOM NOpsAKe
(puc. 48). Pacuer paccTosHHSI MeXAy CBasIMH MOXHO MpPOH3-
BOAHTbL H B 3TOM cJayuae no ¢popmyJe (59), Ho 3HaveHHe ONOA3-
HEBOFO NaBJEHHs, BOCNPHHHMAaeMOro CBafMH TOCJEAYIOIIHX
PALOB, ROJXKHO OHTbL ONpeAesNeHO KaK PasHOCTb MEXAY CyM-
MapHOf CHJIOR ONOJI3HEBOro AaBJIEHHS MeXAy CBasfiMH 1-ro ps-
Aa W YAePXKHBAIOMIHMH CHJaMH, BO3HHKAIOMIHMH Y KajXxaof
CBaH NpeALAYUIHX PALOB.
; Tak, ranpuMep, 3HaueHHe OMNOJI3HEBOI'G AABJIECHHS MEXAY
cBasfiMH 2-ro pafa MoxeT OuTb onpenesieHO no ¢opmyJie

AT,S, = AT S ~(AT sin S tg¥+Odcts $, o

roe ATy — BelMYMHA ONON3HEBOTO [ABJICHHSA, IPUXONAMIErOCH Ha eMHUIY IO
I3 B AKTHBHOM 30He 2-T0 psANa CBaHHOI'G 3arPaKICHHUS; Sz — IroIags aKTUB-
HOM 30HBI ONON3HA MEXIY COCETHHMH CBaMM 2-TO pAMa 3arDaKICHNUA.

6.13. TlpuMeHenne cBaflHOrO 3arpakAeHHs B KayecTBe CO-
ODPYXXeHHS AJS NOJIHOA cTaGHJIH3aLH¥ ONOA3HEBOA MOABHXKKH
BO3MOXHO He BO BCeX CJydafx. -

Ecan ononsneBass Macca npeACTaBJeHa PHXJBMH OTJIOXE-
HHSIMH TeKyuefl KOHCHCTeHHHH, TO YAepXaTb TakKyl0 Maccy
CBafiHLIMH 33arpaKIeHHAMH He NPeACTaBJSETCA BO3MOXHLIM.
Oaa stax cayyaeB 6ojee 3¢deKTHBHHIMH OKaXYTCs BO3Beje-
HHe YAEPIKHBAOIMHX COOpyXeHuii 'B BHAe cBafiHO-MaHeJbHHX
CTeH.
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6.14. Koncrpykmus pekoMeHayeMoOfi cBafiHO-NaHeJbHOM
yAepXHBaloOMmefl CTeHb! COCTOHT H3 XeJe306eTOHHHX NaHeNb-
HBIX CTEH H YNOPHHIX CBafiHHX CToeK (pHC. 49).

ITanenpHble cTeHH, 3aryy6JeHHble A0 IIOBEPXHOCTH CKOJb-
XEHHSI ONOJI3HSA, BOCIPHHHMAIOT Ha celf JnaBJeHHe HanoJ-
3alollel ONOJI3HeBOH MacCH, a CBaffHHE CTOMKH NpeaoXpaHAIOT
NnaHesbHLIE CTEHH OT ONIPOKHABBAHHA.

6.15. PacueT ycTORYMBOCTH TaKOfi KOHCTPYKLHH YAEpPKH-
BaIOLLHX CTEH Ha OMOJI3HAX BKJIOYaeT B ce6s ompejeJeHHe yc-
TOAYHBOCTH YNOPHBIX CBaHHLIX CTOE€K, Onpeje/ieHHe MPOYHOCTH
NaHeJbHBIX INIHT Ha H3rH6 H onpeje/ieHHe BepTHKAJIbHOR BbI-
COTH MaHeJbHOH CTeHH, HCKJIOYaloWleR mnepernoJ3aHue ONOJ3-
HeBO#H MacCH yepes Hee.

B cOOTBeTCTBHM C 3THM pacyeT YCTOHYHBOCTH yAepKHBaIO-
el NaHeJbHOA CTEHH Ha OMOJI3HAX BHIOJHSETCS B CJeAyio-
tet NoCaeA0BaTeNLHLCTH:

a) Ha nJjiaHe CHJOBOro IOJIA ONOJI3HEBOro AaBJIEHHS NPOEK-
THPYIOT OCb YAEPXKHBalOUle#i CTEHH H CTPOAT 3NIOPYy ONOJ3HE-
BOTO AaBJICHHS 10 3ToMmy ceueHHio (puc. 50);

6) noabupaloTcs THNOpasMephl MaHENbHBLIX MJHT H KOHCT-
PYKLHH CBafHBIX CTOEK, COOTBETCTBYIOUiHE YCTaHOBJEHHBLIM
3HayeHHSIM ONOJI3HEBOro JaBJIEHHA H BEPTHKAJbHbLIM MOULHO-
CTSM OMOJI3HEBOIO TeJa;

B) onpenesloT HeoO6XxoaHMOe KOJHYECTBO YNOPHLIX CBaf-
HBIX CTOEK Ha 3anpOeRTHPOBAHHOM YHYacCTKe yJepiKHBaiollei
CTeHH H MecTa HX ycTaHoBKH. Eciu npeaycMoTpeTs ycTaHOBKY

Ononzneboe
meng

Nodernunarowud

apyHm
2
Puc. 49. CxeMa KOHCTPYKIHH Puc.50. Omiopa 0mON3HEBOIO HAB-
CBaWHO-IAHENBHON  YIAEPXUBAIO- TIeHUsA Ha CBaiiHO-MaHENbHYIO yHep-
HIeH CTeHbI KHBAOLIYIO CTEHY
1 — nasesbHBIE IWIHTHI; 2 ~ QUOP-

HadA CBasd
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i by
=3 = K
2 D o

Puc.52. Cxema x onpemencHHIO BENH-
YHHBI ONOJI3HEBOIO NABJICHUA, BOCIPH-
HEMaeMOro KaXxaoli ymopHoOjft croii-
Ko#

Puc.51. Cxema K OHpeQENeHHIO KO~
JMYeCTBa YHOPHEIX CTOEK Ha cBak-
HO-TIaHENBHOMN CTeHe

1 — xouTyp ONON3HA; 2 —~ NMAaHeNbHaA
creHa; 3 ~— ynopHsie cBaH; 4 — OChb
TpyGonposoaa

YIOOPHBIX CTOGK B MECTaXx CTHKOBKH NaHENbHBIX NJHT, TO KOJIH-
4eCTBO YNOPHHIX CTOGK B YAEP2KHBAIOLIEH CTEHe MOXHO onpe-
AeauTb no popmyne (puc. S1y:

L

m = —Z—+1’ (61)

roe L -o6Inan myimHa st yIepXHBaroIel CTeHb B NNaHe;
IDIMATHI:

l‘) no 3niope onoJiI3HeBOro RabJeHHA OHnpeAeJsloT BEJHYH-
HY ONOJI3HEBOro JAaBJieHHsA, BOCIPHHHMaeMOro Kax o ynop-

HO#H cTofikoil, no popmyse (puc. 52):

AT, = @7, +2AZf A7) , (62)
THe AT— BElIMYMHA OONI3HEBOTO JABJICHHA B TOYKE YCTaHOBKH ¢ - CTOMKH; AT_,-
TO Xe, “s Touke YCTaHOBKH IIpefbIIyIiel CTOHKY; AT - TO %Ke, B TOYKe YCTaHOB-
XH nocnenylomeﬁ cBaiiHoO#% cToMxu;

A) N0 MeToAHKe, H3JOXKeHHOH B M. 6.6, onpeReJsAOT YHC-
JleHHOe 3HayeHHe DacueTHO#l BEeJHYHHBL 3araylbJeHHs cBaHHHIX
CTOGK B HENOJABHXKHHA NOACTHJAAIOUIHA TPYHT OROJ3HA, obec-
neyuBaollelt npefoxpaHeHHe yaepiKUBaiolUle#l CTeHH OT ONpo-
KUALIBAaHHSA;

e) OnpesensOT BEePTHKAJbHYK BHICOTY MAHENBHOM CTEHH,
HCKJ/IIOYAIOULYIO BO3MOXKHOCTb lepeno/idaHus €e OnNoJI3HeM

ceepxy (puc. 53), no popmyae
AT(cas ‘3361 - sin —gtg ‘P) sin 7?'

cos <[ 1,7 cos(5p)feg oo ez

I — pymHa naHensHok

> (63)

h =

c
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Puc.53. K pacuery BepTHKajbHOH BRICOTHI yAepKHBaOLICH
HadensHo# CTEHbI Ha ONON3HAX
1 — NOBepXHOCTD ONOJZHA NOCAC CTAOWAH3aUHH; Z — HCXOR-
\/ C HOE NOJIOXeHHE MOBEPXHOCTH ONOM3HA; 3 ~ NOBEPXHOCTH
X CKOJIbKEHHSA ONMOJI3HA

rae h, — BepTHKaNMbHaA MOILIHOCTH ONOM3HEBOTO Tesia B cedeHmut EX (puc. 53);

— YOIl HaJEeHHA NOBEPXHOCTH CKONBKEHHA OIMON3HA B TOYKE YCTAHOBKH CBaii-
Ho#t cToltku; AT — BenMwIHA ONOJI3HEBOTO [aBJIeHUA B cedeHHd EJ, ompenensie
Mas HO IDIaHy CHIIOBOTO IOJISL ONON3HEBOTO AaBicHAs; & =900 ~ @ ; P y
£ — yrosn BHYTPECHHEr0 TPEHHA H CHEIICHUE MPYHTOB ONOM3HEBOH MACCHIL.



7. OBECINEYEHHME YCTOWYUBOCTH I'OPHBIX CKJIOHOB

7.1. 3amuTa HHXKEHEDHHX COOPYXeHH#l, NOABepraeMbix

pas3pylleHHIo B pe3yJbTaTe ONOJI3HEBLX NOABHIKEK, MEPOMpHs-
THAMH, ONHCAHHHIMH B NpeAHAyWIeM pasjeJte, Bcerja conps-
XeHo ¢ GoJIbHIHMH 3aTpaTaMH BPEMEHH H CPe]CTB, NOITOMY
nepell Ha4yaJoOM CTPOHTEJbLCTBA HHXKEHEPHHIX COOPYKeHHi
B ONOJ3HEBHIX pafiOHaX CleAyeT CYHTATh LEJeCOOOpPasHbHIM
NPOH3BOAKTL NPeABAPHTEJbHYIO HHXEHEepHYI0 MNOArOTOBKY
TEPPHTOPHI.

7.2. OpHnM n3 30 (PeKTHBHHX METOAOB HH)KEHEepPHOH NOAro-
TOBKH ONOJI3HEOTMACHHX YYacCTKOB TMOJA 3aCTPOAKY SBJSAETCH
nepenjiaHHPoOBKa NOBEPXHOCTH OINOJ3HEBOTO CKJOHA A0 YCTO#i-
YHBOIO COCTOAAHHA M MpOBeJeHHe MEPONpPHATHA MO orpaxie-
"HHIO OTIOJI3HEBOT'O YYaCTKa OT IIPHTOKA TIOBEPXHOCTHLIX H FPYH-
TOBBIX BOI.

7.3. CyTb MeTORa BepTHKaJbHON NJIAHHPOBKH NOBEPXHOCTH
ONOJI3HA O YCTOHYHBOTO COCTOSIHHA COCTOMT B TOM, 4YTO Ha
OMNOJI3HEBLIX y3aCTKax MPOH3BOAHTCA MepenaaHHpPoBKa CylnecT-
BylOllefl MOBEPXHOCTH A0 YCTOAYHBOfi NyTeM NepeMelleHHs
FPYHTOBOH MacChl H3 30HH AKTHBHOIO OMNOJI3HEBOrO JaBJieHHS
B 30HY NMacCHBHOIO CONpPOTHBJIEHHS, T. €. B 30He aKTHBHOIO
ONOJI3HEBOr0 AaBJ/IeHHA HCKYCCTBEHHO YMEHbILAeTCsl MOULHOCTb
OMOJI3HEBOrO Tesia MyTeM CPe3KH FPYHTOB, a B MACCHBHOMH 30He
yBEJHYHBAIOT €0 MOLIHOCTb MyTeM HAaCHINKH rPYHTa.

7.4. Jlas cocTaB/ieHHS MPOEKTa BEPTHKAJIBHON MJaHHPOBKR
npeanaraeMbiM HaMH METOJOM HeOGXOAHMO HMeThb CJeayloline
HCXOAHHE MaTepHaJn:

a) KpynHomacwitaGHbiii Tomorpadmueckufi naaH (1:500,
1:1000), Ha KOTOPOM AOJKHH ObITh HaHECEHB KOHTYp OMOJ3-
Hsl, NPOEKTHPYeMHle HHXKeHepHbie COOPYXKEeHHsl H pa3BelOuHbIE
BLIPaGOTKE ;

6) naaH MOBEPXHOCTH CKOJIbKEHHS ONOJ3HA, MOJNy4YeHHbIR
B pe3yJibTaTe HHMKEHEPHBIX H3BICKaHHIT;

B) (u3HKO-MeXaHHYECKHe XapaKTepHCTHKH TrpyHToB (¥,
C, 77), COOTBETCTBYIOLIHE €CTeCTBEHHBIM YCJOBHAM B 30He
CABUTa ONOJ3HA (B 30He KOHTAKTa ONOJI3HEBOro Tesia ¢ MOACTH-
Jaioleil NOBEPXHOCTHIO).

7.5. I'padoananuruueckue omepauHy NPH NPOEKTHPOBAHHK
BepTHKaJbHOR NJIaHHPOBKH MOBEPXHOCTH OMOJ3HS A0 YCTO#-
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YHBOTO COCTOSIHHS BHIIOJHAITCA B cjaeldyiomed nocaenoBa-
TeJIbHOCTH:

a) pasGHBAIOT ONOJI3HEBOE TEJO Ha PAA SJEeMeHTapHHX
KBaApaTHHX npu3M. Ha niase mnoBepXHOCTH CKOJAbXEHHS
onos3Hs (pHC. 54) OHH H306pakeHH B BHAE CETH KBaApaToB,
IOKPLIBAIOIHX BeCh ONOA3HEBOH KOHTYP;

6) B KaxXJO#i NMpH3ME ONpejesiflOT 3HAUEHHs YrioB Naje-
HH$1 fIOBEPXHOCTH CKOJIbJKeHHs N0 GopMmyJie

tgp=h [d, (64

Tae hn ~ BBICOTA CEYCHMA rOpH3OHTaIcH Ha IDIaHe NOBEPXHOCTH CKOJIBXCHHUA
OIOJI3HSA ; d — 3atoKenne MEXAY FOpH3OHTATAMH;

B) MJsA KaxXJOH 3JieMeHTapHOfi NPH3MbI BHYHCJAIOT NMpo-
eKTHble 3Ha4YeHHS BEPTHKAJILHONH MOLIHOCTH OMNOJ3HsA, obecme-
yyBalomed B KaxAOA NPH3IMe 3aJaHHBIA 3anac yCTOHUHBOCTH.
YuuTHBas,Y4TO B KaX<ROA NpH3Me 3anac yCTOAYHBOCTH Onpeje-
JfeTCs KaK OTHOWIEHHE YyAep:KHBalOWeA CHJAH K CABHrawoueil
cuJjie, 3 yAepIKHBAIOWlHE M CABHTalOWHe CHJBI, CO3faBaeMble
BECOM MNpPH3MH, MOryT GHTbL onpejesieHu no Gopmynam:

T,=haScosfptg e+ 0'Ss;
(65)
TcA =h7S sinf,

3amac yCTOHYHBOCTH KaXXAOW NPH3MH MOXXHO NPEACTaBHTb Bbi-
DaxkeHHeM

. h78 cosBtg¥'+C'S
= >

y hySsin /3 6

Ihe A — BepTKaNkHAT MOIIHOCTE ONON3HA B MIeMeHTapHOH mprame; S — mmo-

WAMh OCHOBAHMS! eMEHTAPHOH MPUIMEL; /3 ~ YTONI NafleHuA NOBEPXHOCTH CKOITE
JKEHHA B 3j1eMeHTapHOH mpu3Me.

Ecau B ¢opmyne (66) sazatbesi 3HaueHneM 3amaca yCrToit-
YHBOCTH RNy, TO, PElIMB €e OTHOCHTEJILHO h, MOXKHO HafiTH 3Ha-
YyeHHe MPOEKTHOH MOINHOCTH ONOJI3HA, obecneunBaloues 3a-
JNaHHBIA 3anac yCTOAYHBOCTH, N0 popMyJie
h, = e’

" ¥ln, si 1’
r, sin B -cosptg ¥

67

rpe @ — obpeMHLIM BeC TPYHTOB OMNON3HEBOM MACCH B ATeMeHTapHOM NpH3Me;

¢’w £’ — yron BHYTPEHHErQ TpeHMS ¥ CUEINIEHWE TPYHTOR [0 MOBEPXHOCTH
CKOJIBXEHASA ONONI3HA;

r) BHIYHCJICHHBE 3HAaYeHHs NPOKTHHIX MOLIHOCTe# OMOA3-
HA BHNHCHBAIOT B IEHTPE KaXAOro KBaApaTa, H306paKalolux
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Puc. 54. M3omimvs MOBEPXHOCTH  cxonmmxkeHusas <~ —w — (1) d npoexTHO#
MOWHOCTH 7 = (2) ONOJ3HEBOrO yUacTKa

Ha NJaHe OCHOBAHHS KaXKMOH sJieMeHTapHOH NpPH3MH, H, NpH-
HAB HX KaK YHCJIOBbHl€ OTMEeTKH, Ha NJIAHE CTPOAT H3OJHUHHH
paBHLIX NMPOEKTHHX MOIIHOCTeH ONOJ3HA, KOTOpHIA Ha3bBaeT-
csi NJIAHOM MPOEKTHOH H3OMOUIHOCTH ONOJ3Hs (pHC. 54);

A) MeToZaMH, H3BeCTHHIMH M3 Kypca ropHOfl reoMeTpHH,
BLIMOJIHAIOT rpaduyeckoe CJOXKEHHe NOBEPXHOCTH NPOEKTHOMH
H30MOILHOCTH H NMOBEPXHOCTH CKOJIbIKEHHSA OnoJi3HdA. B pesy.b-
TaTe 3TOr0 MOJYYaloT HOBYIO NHOBEPXHOCTb TONOTpadHyecKoro
nopaAka, Koropasi H306paxaer YCTOHYHBYIO NPOEKTHYIO MO-
BEPXHOCTb ONOJI3HEBOro Tesa ¢ 3afaHHBIM 3aNacoM YCTOMuH-
BOCTH n ,, (pHc. 55);

64



8]

8 2 aJ

. e —

//’/ .
oz 20<70s. 143 A

-

y

~.__97
~ 927 ]
~

—_—

—

gr T W\].gg/

2
/

JII~'9 NG e | mry
\
\
\

~ AN N
B YA _86 ——

89 8" ~ A 85—
4 \\-ey,/ \\-55,4#*90——’
\L 72N 8 62
\f N W =
, N
5 |\ S| e
~ Pr—g)——+—
R A B
V8T S [ —
g \(\\17'4 759 779 | 7 7
. ~ .
gL
i /
7 ‘ ~ =723 75——4—/
i —_——7
1 s

Puc 55, Topu3oHTanu TONONOBEPXHOCTH M M30JIMHUHM NPOEKTHOH MOBEpX-

HOCTH ONOJI3HA
New =” — [ — rOpH30OHTANH TOTIONOBEPXHOCTH; N =2 — H30JHHHK

HpOeK’l‘HOﬁ NOBEPXHOCTH

€) COCTaBJfAIOT TNPOeKT BepTHKaJbHON INIaHHPOBKH CY-
lecTByoliefl NOBEPXHOCTH OIOJ3HS NOJA YCTORYHBYIO NPOEKT-
Hyio. Jlast 3TOro, COBMECTHB 10 KOODAHHATHbIM CeTKaM MJlaHh
NPOEKTHOR H CyllleciByiolieli NOBEPXHOCTH OMNOJI3HEBOro TeJa,
NPOH3BOAAT rpadHueckoe BHYHTAHHE 3TMX [IOBEPXHOCTeil.
B pesyjbnTaTe 3TOr0 NOJY4alOT HOBYIO NOBEPXHOCTb TOMNOrpa-
(Gnyeckoro nopsiika, H3o06pazKawuylo NJ1aH H30JHHHA paBHBIX
pabounx OTMETOK. IDTOT INIaH W SBJAETCS IPOEKTOM BEPTH-
KaJbHOH NJAaHHPOBKH CYWIECTBYIOUefl TOBEPXHOCTH OTOJ3HA
N0A yCTORYHBYIO NPOGKTHYIO NOBEPXHOCTL (pHC. 56).
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Puc.56. Usonuuuu pabounx OTMETOK IpH BepTHKANBHOH IDTAHHPOBKE NOBEPX-
HOCTH OHNOJN3Hs Nof, YCTOHUMB Y10 IIPOSKTHYIO [IOB ePXHCCTL

7.6. lna npopeneHusi BePTHKaJbHOH NJIaHHPOBKH NOBEPX-
HOCTH OMON3HA, COTJIACHO COCTaBJEHHOMY IIpPOEKTY, Heobxoau-
MO BHIOJIHHTD CleRyolHe paGoTsi:

a) coctaBasioT pa3GHBOYHNA YePTeXK AJs BHLIHOCA HEHTPOB

KBAaJPpaToB 3JieMEHTAapHHX NPH3M C 1JiaHAa B HaTypy:

6) MeToaaMH, H3BeCTHBIMH H3 Kypca HHXKEHepHOH reoae-
3HH, BHIHOCAT H 3aKPemasioT KOJBWKaMH UeHTPH KBaApaios
3/€MEHTaPHBIX NPH3M;

B) M0 M1aHy H3OJHHHA Pabouux oTMeTok (cum. puc. 56) on-
pefeasioT yHcJeHHbHe 3HaYeHHA PabOYHX OTMETOK C COOTBET-
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CTBYIOUIHMH HM 3HaKaMH H BBINHCHIBAIOT HX Ha KOJBIIKaX, 3a-
KpelJieHHbiX B HEHTPaxX KBaAPaTOB 3JeMEHTapHBIX MPH3M;

r) no paGounM OTMeTKaM, BHIMHCAHHHIM Ha KOJLINKaX,
NPOH3BOAKTCH NepenaHHPOBKAa NMOBepXHOCTH onoasus. Hosas
NoBepXHOCTh, NOJYUEHHAass B pe3yabTaTte 3T0ro, GyAeT paBHO-

ycTOfiuHBOA BO BCEX TOUKAX C 3aJlaHHLIM 3aNacoM YCTORYHBO-
CTH.

7.7. BoimeonHcaHHbi METOA BePTHKAJbHOW NJIaHHPOBKH
MOBEPXHOCTH ONOJI3HA A0 YCTORYHUBOrO COCTOSIHHA NPHMEHHM
ISl TeX CJy4yaeB, KOTAa roJioBHasi 4acTb ONOJI3HA NPHMbIKaeT
HeNOCPeACTBEHHO K BeplUIHHe FOPHOro CKJOHAa H MO3TOMY HCK-
JI0YaeTCs BO3MOXHOCTb MNOAPE3KH CKJOHA NPH Cpe3Ke TIpyH-
TOB B aKTHBHOH 30He OMOJISHA.

7.8. B Ttex cayuyasx, Koraa onoa3HeBoOil yuaCTOK 3aXBaTbl-
BaeT CPEAHIO HJIH HHXKHIOI YacTb FOPDHOro CKJOHA, nepeme-
LieHHe FPYHTOB M3 aKTUBHOH 30HB OMOJI3HS B NacCHBHYiO 0061-
3aTesbHO BHI30BET NMOAPE3KY FOPHOro CKJOHA B TOJIOBHOM wac-
TH ONOJI3HA, rl€e, KAK MNPaBHAO, NPHYPOUHBAEeTCA aKTHBHas
3oHa onoasHs. [Toapeska ropHoro ckjioHa Hen3GeXHO BHI3OBET
pa3BHTHE HOBOTO OIO/3HEBOTO MpoHecca Ha NOApPe3aHHOM
CKJIOHe.

CaenoBatesibHO, B 3THX CJydasix nepensianHpoBKa HOBEpX-
HOCTH ONOJI3HSI A0 YCTOHYHBOrO COCTOSHHUS AONKHA OblTh 3a-
NPOEKTHPOBAHA TaK, YTOOH HCKJAIOMHTb CPe3Ky IFPYHTOB B To-
JIOBHOM YaCTH aKTHBHOM 30HBl ONMOM3HA. DTOr0 MOXKHO AOGHTb-
csl, €CJIH YBEJIHYHTb ONOJI3HEBOe AaBjieHHe B NMacCCHBHOH 30He
Ha BeJIHUMHY, ofecneydBalollyl0 KOMIEHCAUHi0 H3ObITKa ak-
THBHOrO [JaBJICHHSI MYTeM HAaCHINKH FPYHTAa TOJIbKO B NAaCCHB-

HOM 30HE, OCTaBHB HETPOHYTOi NOBEPXHOCTb ONOJI3HA B AKTHB-
HOH 30He,

7.9. TIpoekTHpoBaHHe BEPTHKAJbHOK NJAHHPOBKH TMOBEPX-
HOCTH OMNOJI3HA A0 YCTOAYMHBOIO COCTOSIHHSI B 3TOM Cjydae Bbi-
NOJIHAETCH CJeAYIOULHM 06pa3oM:

a) Ha nJaaHe H3OMOIIHOCTH ONOJI3HS, NOJYUEHHOM METO-
ZOM, OMHCAHHHM B n. 5.6 «6» (cM. puc. 32), pasbusaior ceTh
KBaApaToB, NOKPHIBAIOWIHX BeCh OMNOJI3HEBOH KOHTYp H mpen.-
cTaBasiiolire co60fi ropu3oOHTaJbHbIE NMPOEKIHY 3JIeMEHTapHBIX
NpH3M, Ha KOTOpble pa3GHTO BCe ONOJI3HEBOE TeJo;

6) mo mJaHy NOBEPXHOCTH CKOJbXKEHHA OMoJ3HA (cMm.
puc. 31) onpeaensioT YHCJAEHHBE 3HAUEHHA YIJIOB MafeHHs Mo-
BEPXHOCTH CKOJIbXKEHHsl /3 B KaxKAOM KBajapaTte 3JieMeHTap-
HbIX MPH3M, a MO IJIaHY H3OMOILHOCTH ONOJ3HsA (CM. puc. 32)

onpeaesioT 3HaYeHHsi BEPTHKAJbHOX MOIULHOCTH ONOJ3HA A
B LEHTpe Kax/J0oro KBaJparta 3JeMeHTapHbX npuaM. Meroanka
Ofipefie/ieHHA 3THX BEJIMYMH ONHcaHa B 1. 5.6 «a»;
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B) AJA KaXX/A0# 3JeMeHTapHOA NMPH3Mbl BHIUHMC/AIOT 3Haye-
HHSl NPHBEJEHHOro ONOJI3HEBOro AaBJeHAsA 0e3 yueTa peaKkTHB-
HbIX CHJI COCEHHX MPH3M no dopmy.e

AT =t (sinf-cosptg¥’)-C'; (68)

r) BHINHCAB B LEHTPe KaXXAOro KBaApaTa BBIYHC/IEHHbIE
3Haueuss 4T ¥ NPHHAB MX KaK YHCAOBBHIE OTMETKH, CTPOST
nJaH H30/IMHHH PaBHLIX ONOJ3HEBHX AaBJeHu#i (puc. 57). Ha
3TOM [JiaHe YETKO BBIAEJISAIOTCA 30HBl aKTHBHOTO H MaCCHBHOIO
OTIOJI3HEBOT'O AaBJIeHHH, KOTOpHE pa3iensioTcsi U3OJAUHUSAMH
C HyJIeBbIM 3HaUYeHHEM OTIOJI3HEBOTO JaBJIECHHS;

A) onpeaeAsioT oOWIHf 3anac YCTOMYHBOCTH ONOJ3HEBOrO
ckJ0oHa no ¢popmyae

2T,
ft, = —==—> (69
y £,

e) 3agaBumich 3HAYEHHEM 3anaca YCTOHYHBOCTH CKJIOHa,
onpejeJisioT MNPOeKTHoe 3HayeHHe CYMMH MNacCCHBHOrO OMOJA3-
HEBOTO AaBJIeHHs, obecneuHBaloliero 3ajaHHbIH 3anac ycToH-
YHBOCTH BCEro OnoJi3HeBOro CKJOHA.

7 t
-AT. )= +AT. 70
Z(-AT)=n, (+4T;), (70)
roe (+AT,) — CHIBI ONON3HEBOTO IABNERAS, CO3AABACMbIE TEMEHTAPHBIMH TIPH3-
MIMHM aKTHBHOH 30HBI; -”:‘/” yCTOHUNBOE TIPOSKTHOS 3HaUeCHHE 3araca

YCTOWUMMBOCTA OIIOTI3HEBOTO CKIIOHA;

XK) OnpeessioOT CYMMY JONOJIHHTEJbHOIO OIOJI3HEBOrO
AaBJeHHs, KOTOpoe HeoO0XOAHMO CO3AaTh B MAacCCHBHOH 30He
0noJ3HA, 10 dopmye

ZA?;‘=Z(—AT’)~E’[-A7;); (1)

(- 4T;) —  cunbi ONON3HEBOTO AABIEHUA, CO3AABAEMBIE 3/IeMEHTapHBIMH TTPH3-
MaMH HaCCUBHO 30HbI;

3) NpoeKTHOe 3HA4YEHHE ONOJI3HEBOTO AaBJ/eHHs B KaKIOH
npu3mMe NacCHBHOH 30HHI onpejesieTcs no popmyJe

!
AT, =AT +47, (72)

rae AT, . — ODONHHUTENBHOE 3Ha4YEHHe OTNOJI3HEBOr'o IABNEHHS HA KAXAYO MPH3MY
1IaCCHBHOM 30HBI, 3HAYEHWE KOTOPOTo NPH PAaBHEOMEPHOM pacIipe/iellCHIH HaChIIKA
Ha BCIO IACCHBHYIO 30HY MOXHO ONpelenuTh o gopMyiie

Z (-AT')- £(- AT;)

(73)

47;.‘_:
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Puc.57. OKOHTYpHBAHHE 30H [MACCHBHOTO OMNOJ3HEROro HABNEHHI HA OMOIIZHEBOM
yyacTke

M — KONMAYECTBO IAEMECHTAPHBIX NPH3M B [acCHBHOMN 30HE OIOJI3HA;

#) Ha ocHOBaHHH ¢opMmyanl (68) MOKHO HamHcaTh, YTO
! = { - 1) - C' 4
AT =k o (sinp, - cospp, g ¥ )-C (714)
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rae ;- DPOEKTHOE 3HaueHHe BEPTHKANGHOM MOIHOCTH OHON3HA B LEHTPe Kak-
goro KBajpaTa 3JIeMeHTapHOH NpH3MRI B NaCCHBHOM 30HE OMON3HA, 0becueyHBao-
1iee 3aanRHbl# 3aMac yCroifunBoCTH.

Torna AJs KajKAOTO LUEHTPAa 3JeMEHTapHOH NPH3MbI B mac-
CHUBHOM 30He ONOJI3HA MOXKHO HanucaTth
_ AT+ c' )
(/- . gt
P a'('smﬁ‘. -1:05/3‘. tg ¥') )

s5)

K) BBIMHCaB B LEHTPe KaXKAOro KBajApaTa MaCCHBHOI 30HbI
O10/13Hs BHUHC/NEHHBIE 3HAYeHHs A, H MPHHAB HX KaK YHCJO-
Bbie OTMETKH, Ha IJIaHe CTPOSAT H3OJHHHU PaBHBLIX MPOEKTHLIX
MOLILHOCTER OMOJI3HA B npefesax MacCHBHO# 30Hu (puc. 58).
31oT rpadHK SABAAETCA NJAHOM YCTORYHBOA H3OMOIULHOCTH
OMOJI3HA B NMaCCHBHOM 30He;

J1) BHINOJHHB rpagHuyecKkoe CJOXKEHHe MOBEePXHOCTH Mpo-
eKTHOH H3OMOIMHOCTH C MOBEPXHOCTbIO CKOJbXKEHHS OMOJ3HS,
nonyyaioT YCTOHYHBYI0 NOBEPXHOCTb OMOJI3HEBOrO y4acTka
(puc. 59), a nponsBeas rpauueckoe BHYHTaHHE H3 NPOEKTHOM
NIOBePXHOCTH CYLIECTBYIOIIYIO TOMONOBEPXHOCTb OMNOJI3HA, MoO-
Jy4aloT nJjaH H30NHHHA paGOYHX OTMETOK, KOTOPLifi H ABJseT-
Csi IPOEGKTOM BEPTHKAaJbHOH NNaHUPOBKH NACCHBHOH 30HM
onoJi3ns (puc. 60).

7.10. {nutenbHas ycTOAYHBOCTL TODHOTO CKJIOHAa, mepe-
IVTAHHPOBAHHOTO A0 YCTOHYHBOrO COCTOSIHHA Ha MOMEHT HC-
CJTeJOBAHHSA, MOXKeT ObITb COXPaHeHa TOJBKO [PH YCJOBHU CO-
XPaHeHHA HEeH3MEHHHM TOPHOreOJOTHYECKMX H I'HIPOreC.OrH-
YECKHX YCJIOBHA Ha OMOJI3HEBOM y4acTke.

7.11. U3 uncna ¢akropos, onpeaessloUIHX YCTOAYHBOE CO-
CTOsIHHE TOPHOrO CKJ/IOHA, BeAylllee MECTO OTBOAHTCA BO3MOX-
HOMY H3MEHEeHHIO BOJOHACHILEHHOCTH TrPYHTOB ONOJ3HEBOMH
vMacch H AOACTHAAOWLeH TOJILH, MOITOMY OJAHHM H3 BaXKHEH-
WHX NpoPHAAKTHUECKHX Mep MO npelynpexIeHHI0 PasBHTHSA
OnOJI3HeH CYHTAIOTCA MepONDHATHA MO Orpa)kAeHHio OMoJ3He-
BOMO yyacTKa OT NPHTOKAa NOBEDXHOCTHLIX BOJ H3 OKpYXKalo-
el MECTHOCTH, OTBOJ NOBEPXHOCTHLIX BOA € CaMOro OnoJj3He-
BOrO yyacTKa H NOHH)KeHHe YPOBHS T'DYHTOBHIX BOJA Ha ONOJ3-
HeBOM yuacCTKe Ha TaKyi0 BEJIHUHHY, NP4 KOTOpo# ofecneuyuBa-
Jgacbh Gbl 3ajlaHHas YCTOAYHBOCTb ONOJI3HEBOrO CKJIOHA.

7.12. B uHXeHepHOH NPAaKTHKe MEPONPHATHA MO Orpaxie-
HHIO ONOJI3HEBBIX YYacTKOB OT NPHTOKA JIHBHeBbIX BOA H Ia-
BOJAKOB H3 OKpYyJKalolleil MeCTHOCTH H OTBOA I[OBE€PXHOCTHOrO
CTOKa M3 ONMOJI3HEBOro yyacTka OObIYHO OCYIIEeCTBJASeTCR CH-
CTEMO# HaropHbIX H BOIOOTBOAMBIX KaHae. [IpH sTOM BOAOOr-
paxiawoulas H BOXOOTBOJAHAS CHCTEMa Ha ONOJISHEBOM ydacT-
Ke JO/KHa OBTb 3aMpOEKTHPOBaHa H yCTpPOeHa TakK, 4ToObl
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Puc.58. [lman ycTONUMBBIX MPOEKTHLIX MOMIHOCTE! ONOJI3HSI B NACCUBHOM 30HE

ofecrneyuTh NOJHLIA MepexBaT NOBEPXHOCTHOIO CTOKA BOAL M3
OKpyxalolieii MECTHOCTH H OTBOA 3THX BOA H NOBEPXHOCTHIX
BOA C CaMOro OMNOJA3HEBOro y4acTKa 3a npejebl ONOJA3HEBOTO
paiioHa.
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Puc.59. Mnay ycroitmBo#t BPOCKTHO! HOBEPXHOCTH ONONZHS

7.13. KamepaapHoe TpacCHPOBaHHE BONOOTPaxKAalOLHX H
BOJIOOTBOAHBIX CHCTeM BHIIIOJIHAETCS HA OCHOBE KpynHoMmac-
wtabHoro Tonorpauyeckoro filaHa OMOJI3HEBOrO y4acTKa H
npHJerapoueii MecTHOCTH C Y4eTOM CJEAYIOHIHX TpeGOBaHHA:

a) BopocOopHbLIE MJAOMIAAH, TArOTEOUlHe K ONOJ3HEBOMY
y4acTKy H Ha CaMOM O[NOJ3HEeBOM ydacTKe, MAOJXKHB ObiTb
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Puc.60. IInas n3onummt pabouux OTMETOK B [IACCHBHOI 30He

OKOHTYPeHbl Ha OCHOBE TOIOreoJle3H4ecCKHX MaTepHalsioB, A0-
CTOBEPHO OTPaXaMOUHX pesibed MECTHOCTH Ha MOMEHT HccJe-
noBaHHsA. Baxuefllue#l 3ajayell NPH 3TOM ABJSETCA TOYHOE M10-
CTpoeHxe Ha  TOMOMVIAaHAX CHCTEM BOROpa3febHBEIX H BOJO-
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CIMBHBIX JIHHHH MeTONaMH, H3BEeCTHHIMH H3 Kypca HHiKeHep-
Ho#i I'eO1e3HH;

6) pacyeT MaKCHMAJbHOTO NPHTOKA JIHBHEBHX BOA H BOAbI
cHeroTasiHHsa ¢ OacceiiHoB, TArOTEOWIHX K 3alPCeKTHPOBaH-
HbIM HAarOpHHM H BOJOOTBOJAHHIM KaHaBaM, CliellyeT NPOH3BO-
OUTH ¢ 0653aTeNIbHBIM YYeTOM BO3MOXHOH HHQHJABTPALHH
3THX BOJ B I'PYHTOBOE OCHOBAaHHE,

B) KaMepaJbHOe TPacCHPOBaHHe CHCTEM HAaropHHIX H BO-
NOOTBOAHBIX KaHaB cjelyeT NIPOH3BOAHTb C y4eTOM MHHHMaJlb-
HbIX 3aTpaT Ha HX BO3BeJeHHe H MaKCHMaJbHOH 3¢deKTHBHO-
CTH 3KCIJIyaTawHH 3THX CHcTeM. [ljf 3TOro HeO6XOAHMO cTpe-
MHTbLCS K TOMY, 4TOOBl 3TH KaHaBbl ObJIH pacnosoXKeHH Mo
BO3MOXKHOCTH IO JIHHHAM BOAOCJHBOB NPH ABYCTOPOHHEM NpH-
TOKe NOBEPXHOCTHOIO CTOKa, @ NPH OJHOCTOPOHHEM NPHTOKEe HX
c/elyeT pacrnojaraTth MG JHHHAM, NepNeHAHKYJAADHLIM K Ha-
npaBJeHHAM HaHOGOJBUIHX CKaToB BOAOCOOpPHOH MNJOWAAH MO
HauKpaTuafillefi Tpacce;

I') pacuyeT nonepeuYHoOro Ce4yeHHsl KaHasB -CJeAyeT NpPOH3BO-
JUTb HCXOAS H3 YCJOBHHM MOJIHOro obecneueHHs pacxola BOAHI
IOBEPXHOCTHOr0 CTOKA ¢ y4eTOM NMPOAOJBHOIO YKJIOHa AHA Ka-
HaB Ha KaXiiOM ydacTKe TpaccH. [ss storo Tpaccy 3anpoex-
THPOBaHHOW  KaHaBhl  Cllegyer pasOMTh Ha OTAENBHbIE YYACTKH
C O/IMHaKOBBIMH NPOJONBHBIMHA YKJIOHAMM M JaJIbHEHIUMHA THPaBII4-
YeCKH# pacueT IPOU3BOOUTH Pa3esbHO Ha KaXAOM y4acTKe;

A) B Tex cayyasix, KOrAa ONOJI3HEBOH Y4aCTOK PacCnoJioKeH
y NOJHOXHR HH B CpelHell YAaCTH FOPHOTO CKJIOHAa, Tpaccy oc-
HOBHOH H3ropHOA KaHaBbl CJeAyeT PAachoJOXKHTh C HaropHoi
CTOPOHB! OMNOJI3HEBOTO YYacTKa BAOJL €ro BepXHeft rpaHHubl
MO JHHHAM PacueTHOro ykJoHa. Tpaccy BOAOOTBOAHBIX KaHaB
B 3TOM cJydae CJeAyeT pacroJsiaraTb BAOJIb GOKOBBIX IpaHHIL
OTIONI3HA 3a ero npeaenoM Ha pacctosiHHR 7—10 M ¢ pacue-
TOM c6poca BOAL B MecTa, Ie HCKJIIOYaeTCs NMOANHTKA ONOJ3-
HEBOro yyacTKa HJAH oOpa3soBaHMe HOBHX OMNOJ3Hell B pe3yJb-
TaTe MOANHTKH BOAOH;

€) B Tex cJyuyasix, KOrla Onoji3eHb Pa3BHT Ha BePLIHHHON
4acTH rOpHOro CKJiOHa, a Booc6opHble 6accefiHbl NpHJeraoT K
GOKOBHM IrpaHHLIaM OMNOJ3HA, HarOpHble KaHaBbl ZOJ/IXKHB ObiTh
3aNPOEKTHPOBAHH BA0JbL GOKOBbIX FPaHHL ONOJ3HSA NO JNHHHAM
BOJOCJHBA WJH IIPH HX OTCYTCTBHH MO JIHHHAM HaHGOJbLIHX
CKaTOB 3a HpeAeJaMH OMoJ3HeBOro KOHTYypa;

K) BOJAOOTBOA NOBEPXHOCTHOrO CTOKa W3 CaMOrO ONOJI3He-
BOTO yuyaCTKa liejiecoo6pa3Hee BCErO OCYUIeCTBHTb CHCTeMOH
BOJAOOTBOAHMBIX JIOTKOB, pacrnojsaraeMbiX o BOJAOCJIHBHbIM JH-
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HHAM, 06pa30BaHHBIM Ha ONOJI3HEBOM Y4acTKe B pe3yJbTaTte
3PO3HOHHBIX IMPOLECCOB HJH eCTeCTBEHHOH (GOpMO#H pesbeda;

3) pacyeT NPHTOKa BOAbLI MOBEPXHOCTHOTO CTOKAa HAa KaX-
JblH yYacCTOK TpPacchl HarOpHHIX KaHaB DEKOMEHAyeTCS NPOH3-
BOAHTH N0 $opMyJie

Q=Fh,=Fh4,, (16)

The F— mromams Bogoc6opa, TATOTEIONA K JaHHOMY YYacTKy Tpacchl; & — npu-
TOK BOJIbI U3 aHHO# BopocOopHOH molany; hc— ToJINMHA ClTos CTeKawliei Bo-
mel; hp — TOTMHA CNIOA BHINABIIMX 0CAAKOB; Ay— KO3(¢MIMENT IaBOIKOBOTO
CTOKa, 3HadeHue KOToporo ompefensiercs no ¢popMyne

Ac=h,[h,; an

H) ¢opMyna (76) nosBossieT ONpeAeNATb MaKCHMaJbHO
BO3MOXHHA NPHTOK BOAH AJS AAHHOTO y4acTKa TPacCw IO
H3BECTHBHIM 3HAYEHHAM MaKCHMAJbHHX OCaJAKOB /zo H K03 H-
1HeHTa A ;

K) 3HaueHHsi MaKCHMaJIbHBIX OCalOK IJifl LaHHOro pafioHa
yCTaHaByMBaKTIcA [0 MaTepHajaM MHOroJieTHeil MeTeocBOJ-
K#;

J) nJoulajb XKHBOIO CeYeHHS KaHaB B KOHUe KaXAoro
yyacTKa TpacChl MOXHO ONpeAendTs no ¢popmyie

w=ay,, 78)

rae Q- o6LeM IpUTOKa BOISI B KAHAaBY U3 JAaHHOTO YYAaCTKA, ONpeMesiIeMblii o
¢dopmyne (76); w — xmBoe cedeHME KaHABEI; ¥ — CKOPOCTh MOTOKA BOJHI B Ka-
HaBe;

M) INpH paBHOMEPHOM JABHXEHHH XKHAKOCTH B KaHaBe CKO-
pPOCTb TeyeHHA onpejeJsercs no dpopmyne

A CWVR; , (79)

rAe ¢~ OpofONbHBIN YKIIOH [HA KAHABLL, R — THpPaBIHYCCKHH paguyc, 3HaYeHne
KOTOPOro [WiA TMAPaBIMYCCKY HAWBBITONHENIIETO TpalieneHOaNbHOIO CeYeHHA
MOJKHO TIPHHSATE PaBHBIM K = § h’,‘ 3 A — ray6una 3aTONJIeRHOM YacTH KaHa-
BHI; C‘" — xo3ddumment lilesu, onpenensiemsiit no bopmyie

1
Cu=77 R (80,

Y= 2,5VR~0,13-0,75R (VA -0,10); @81)

71, ~ K03 PHIMeHT 1IepoXOBaTOCTH, 3HaYeHHEe KOTOPOro B 3aBHCHMOCTH OT THHA
OONUIIOBKH ¥ €€ COCTOSHMA MOYXHO ONpeRenHTs o Tabn. 1;

H) nocJie ONpele/ieHHs >KHBOTO CEYEHHS KaHaB MOXHO 3a-
NPOEKTHPOBaThb H NONEPeYHOe ceueHHe KaHaBHl,

Jlns 3Toro, 3ajaBIIHCh 3HaYEHHAMH IUHPHHH AHa KaHaBbl
b H KOI(PHLHEHTOM OTKOCA M7 H HCNOJb3ys (GOPMYNy MJOLLaAH
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TaGnunmal
Koadduupent ruppasiauecKoil 1epoxoBaTocTs
Ne XapakTep HOBEPXHOCTH pycia I—Cocroaﬂne MOBEPXHOCTH
11911

OYeHb onpomee]otimtmoe }'moxoe
e

xXopolle
1 KauaBst onepHOB aHHEbIe, - - o
2) C 3eMAAHBIM BHOM 0,028 0,030 0,033 0,035
6) ¢ MOWIEHBIM IHOM 0,025 0,030 0,035 0,040
2 KauaBE! ¢ 3aMOILIeHHbIM KOHTY- — 0.020 0.022 0,027

pOM. MolieHHbIe 0ObrEBIM By-
JBDKABIM KaMHEM, OTHHOUHOS
WIH [IBoHHOE

3 Kauassi, 3aMOUHHBIE PBAHBIM - 0,027 0,030 0,035
KaMHeM

4 KanaBbl, 3aMOHIeHHBIE KPYIF 0,017 0,022 0,023 0.030
HBIM KaMHeM

5 ByroBas xnanxa, rpy0bad 6eto- 0,017 0,020 0,025 0,030
HHpPOBKA

6 TpyGas GyTropas kiagxa 0,020 0,025 0,027 0,030

7 epoxoBaras GeToHHax no- -~ 0,014 0.016 0.018
BepXHOCTh (6eToHHAsI TMTa) ’ ’

8 Tnagkas GeToHnad oBepxHocts 0,012 0,014 0,015 0,016
(6eroHHBIe MIUTH, KIANKa U3
TEecOBOro KaMH:)

9 3eMiIAHbIC KaHABB! MPABHITBHONK - 0,017 0,018 -

(OpMEI B IEIOTHOM Jlecce
10  To xe, B Mecce Ui TPABHU C 0,017 0,020 0,020 0.025
HINCTOMN TNeHKOH

TpanelleH1a/IbHOTO CEYEHHS, MOXKHO ONpeAesHTb 3HaUeHHE IJy-
6HHbl 3aTONJIEHHOM 9acTH (pHc. 61) KanaBw.
M3 puc. 61 nmeem

w=(b+mh)h, , (82)

oTKYyla

K 2/11_ ?

b “btVb2+4mw

(83)

rae & — IUIoNajbk XHBOrO CEUCHHA KaHaBhl, BHIYHCIIEMAT 10 gopmyne (78);
h | — rmyGuxa 3aTOTDICHHON YacTH KaHaBkl,

8
A\
> | —&f
— - \
iz \ .
b Puc 61. K onpefieiieHHIo NONMEPEYHOTO Ceye-
4 MU KaHaB
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0) mouuas rJjyOHHa KaHaBbl JOJKHa OHTb 6o0.1blle 3aTom-
7eHHON Ha BeJHYHHY 3anaca fg, T.e.

he=hy+h,. (84)

UucneHHOe 3HaueHHe A JOMKHO ObITb MPHHATO He MeHee
0,2—0,3 m. Cnenosa"reﬂbuo noJiHas riay6GuHa KaHaBbl ROJIKAA
6biTb paBHa

he=h +0,3 m; (85)

n) NJOLIalH XHBOTO CeYeHHS KaHaBH & B Hadaje H B KOH-
e y4acTKa TpacChi MOTyT ObTb He OJAHHAKOBBIMH, TaK KaK pac-
YeTHBLIA NPHTOK NMOBEPXHOCTHOrO CTOKa B HHX OyZAeT pa3HbIM.

B ueJifix 9KOHOMHH CTPOHTEJNbHBIX PabOT MJIOILAAH JKHBOTO
ceyeHHs B HavaJ/e Y4aCTKa OJHHAKOBOTO YKJIOHA MOXHO NpH-
HHMaTb HAlOJIOBHHY MeHblle, Y4eM B KOHIE Y4acTKa, T. €. XKH-
BOE CeYeHHE KaHaBbl B HauaJje KaXAOro y4acTKa BLIYHCHATD
no popmyae

w=Q/2Y, ; (86)

P) KaXABll A0CIelyIOILHA YY4aCTOK TPacCh KaHaB cjeayer
3aNpOeKTHPOBaTh TaK, UTOOH NPONOJbHHE YK/IOH MNOCJaeayio-
uiero ydactka Obisi fosblie npeabiayinero. Ecan takas Bo3-
MOJXHOCTD M0 yC,J0BHAM MECTHOCTH HCK.I0YaeTcs, TO conpsxe-
HHE YKJOHOB A01KHO ObiTb NPOH3BEAEGHO CO CABHMIKKOH Ha Be-
JIHUHHY, oNipeAessieMylo o ¢opmyae

Z = —/7_2_7& s (87)
lL

Tme A, — rny6uHa KaHaBel B KOHIlE HpelbLIYLICIO Y4acTKa; A,— [yGHHA KaHaBBI
B Hauane NOCTENYIOMEro yyacTKa; £, — HpOJONBHBIA YKIOH NpeNpllyLierc yyacr-
xa.

Takas CABHXKKa 0GECNeuyHT pacyeTHyio ray6uny h, B Touke
conpsiKeHHus yKJOHOB (pHc. 62);

¢) Bo u30exxaHHe Pa3MbIBOB AHO H OTKOCHI HaropHbIX H BO-
LOOTBOAHHX KaHaB JOJXKHBI ObITb COOTBETCTBYIOUIHM 00Opa3oM
3akpenseHbl. THNB KpelJileHHst HA KaXKIOM YydacTke AOJIKHBI
ObITh BbIOPAHBl HCXOAS H3 pacyYeTHBIX CKOPOCTEH TeYeHHs BOALI

rylr oS
15 RS AR AR B1 ///:L'/ —
- -l——__ '”: h, .
ot S B
=
Z Puc.62. Cxema onpedeineHus co-
Ir I NpsDKEeHHs Y KITOHOB
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Tabnuua 2

JlonycTRMBIe CpeiHne CKOPOCTH TeYEHNs )i HCKYCCTBEHHO YKPEIUIEHHbIX KaHAB

3 THRBI yKpeIeHuit Cpenusas rnyOnHa NOTOKA, M
LI e e g e e e
0,4 [ N J 3

Cpensnue CKOPOCTH TeueHHs, M/C
T 3 [ e | s ] 6

1 OnepHoBKa mwiammsa (Ha IDIOT- 0,9 1,2 1,3 1.4
HOM OCHOB aHHH )

2 OnepHOBKa B CTEHKY” 1,5 1,8 2 2,2

3 OnuHOYHOe MOLIcHHE Ha MXY

(cno#t Mxa He MeHee 5 CM) H3
GYIIBKHAKA Pa3MeEpPoOM, CM:

75 2 2,5 3 35
20 25 3 3,5 4
25 3 35 4 4,5
4 OmuHoYHOE MOLIIeHHE Ha IeGHe
(crnokt e meHee 10 cm) U3 pBa-
HOTO KaMHsi Pa3sMepoM, CM:
. 15 2,5 3 3,5 4
20 3 3,5 4 4,5
25 35 4 45 5
5 JiBoliHOoE MOHIEHHE U3 PBAHOI'O 3,5 45 5 5,8
KaMmus Ha mebae. Humoxuuill croi
H3 KamHel 15 cM, Bepxuuit —
20 cm
6 ByToBas xialka 3 KamHA H3- 3 35 4 4.5
BECTKOBHIX nopon (c npene- ’ ’
JIOM IIPOYHOCTH He MeHee 10
MIIa)
T ByroBas wialika ¥3 KaMHsa Kpelk 6.5 8 10 12
K¥X nopon, (¢ mpenenomM npoy-
HocTH He meHee 30 MITa) -
8 BeroHnas onexna, mapka 6eToHa :
170 6 8 9 10
140 6 7 8 9
110 5 6 7 7
9 BeroHHbIe JIOTKY C TTIaKOR
NMOBEPXHOCTLIO, MapKa GeToHas:
170 13 16 19 20
140 12 14 16 18
110 10 12 13 15

H ryGuHbl noToka. B Taba. 2 npHBeAeHbI peKOMEHAyeMble TH-
Nbl haHAaB B 3aBHCHMOCTH OT CKOPOCTH H IJIyOHHH NOTOKa,

T) B HEJAX HCKJIOYEHHs 3aHJHBaHHA pycCeJ HAaropHLHIX H
BOMOOTBOAHBIX KaHaB HX TpPacCy cjaelyeT 3anpoeKTHPOBaThb
C yYeTOM MHHHMMAaJIbHOIrO YKJOHa, ofecneuuBaiollero MHHH-
MaJIbHO JONYCTHMYIO CKOPOCTh TeueHHs, MCKJIOYAIoUWyIo 3a-
HaHBaHHe pyces. 3HaueHHe 3TOH CKOPOCTH MOXHO OfpelesHTh
no gopmyJje
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V . =ah-0;64, (88)

mirt
roe h — ruyGHHa MOTOKa; OC — KO3 UUMEHT, 3aBHCAIIMMA OT KPYMHOCTH (PpaK-
umit HasocoB (¢ =0,34 — 0,71 npu kpymHocT dpaxuuu oT 0,1 xo 1 Mm).

Bo Bcex caysasx MHHHMaJIbHbIN YKJOH JHa HaropHHX H BO-
JOOTBOAHHX KaHaB noJ:KeH OuTs MeHee 0,002.

7.14. MeponpHsATHs 10 BOAOOTBOAY C ONOJIZHEBOTO y4acTKa
NPOBOAATCA C lieJbI0 NPeAOTBPAllleHHs Pa3MLIBOB NOBEPXHOCT-
HOTO CJIOSl H COKpallleHHs1 HHOHALTPALHH aTMOc(pepHHIX ocaa-
KOB B ONOJI3HEBOH Maccus.

OTH MepONpHATHA O0GECNeYHBAIOTCH CHCTEMOH BOJAOOTBOA-
HbIX KaHaB, yCTpauBaeMblX Ha CaMOM ONOJI3HEBOM YuacTke.
CHcTeMy 3THX KaHaB pPa3fesislOT Ha cJeAyiollHe rPyRMbi:

1) KanTaxHO-OTBOAHBIE, MNpefHa3HauYeHHble AJs c6opa u
OTBO/la BOALI, HAKAMJIHBAEMON B Pa3JiHUYHHX MHKPOMOHHIKEHH-
AX pesabeda ONOAHEBOro y4acTKa M KanTaxKell B MECTAaX BBIXO-
Aa NOA3eMHBIX HCTOUYHHKOB;

2) sonocGopHbie, mpeAHa3HayeHHHle Aa c60pa H OTBOAA
aTMOC(hEepHBIX 0CaAKOB;

3) ocyurdTejbHble — AJIA APEHHPOBAHHA BEPXHEro CJIOA
TPYHTOB 0110384 ;

4) BonocOpOCHHE — AJisi NMpomycka coGpaHHBIX BoA O
OMOJI3HEBOMY Y4acCTKy.

7.15. [lns NPOEKTHPOBAaHHSA BCeX NEPEYHCAEHHBIX rpynm
JpeHaxHOH CHCTeMbl HeOGXOAMMO pacnoJaratb NOAPOGHBIM
ronorpauyecKHM IJAaHOM ONOJISHEBOTO y4acTKa € BHICOTOH ce-
yeHHA ropusoHTaseit He Gosee 0,5 M H peasibHO OTPaXKaIOUHM
pesbed ONOJIBHEBOrO y4aCTKa Ha MOMEHT NpOeKTHPOBaHHS.

7.16. KanTaxHo-OTBOAHBIE KaHaBH AOJKHH GHTb 3anpoex-
THPOBaHbi ¢ TAKHM PacyeToOM, 4YTOOHI HCKJIOYHTb Pa3MBIB MNO-
BEPXHOCTHOrQ CJIOS FPyHTa (N0 JHHHAM JONYCTHMBIX YKJIOHOB)
H B TO XXe BpeMsi MO KpaTyafilieMy HanpaBJ/ieHHI0O K MecCTy
c6poca BOIbL.

7.17. Bomoc6opHbie KaHaBH JOJIXKHH GHITb 3aNMPOEKTHPO-
BaHBl TaK, YTOGbl OHH NMPOXOAHJH N0 BO3MOMKHOCTH NEpMNeHH-
KyJISIpDHO HaNpaBJIEHHIO MOBEPXHOCTHOIO CTOKa H C y4YeToM
c6poca 3Tux BOA B BOAOCOPOCHBIE KaHaBH, KOTOPbie B 3aBHCH-
MOCTH OT XapaKTepa pesbeda MOryT ObITb PACMOJIOKEHB HJIH
BHYTPH KOHTYpa ONOJI3HfA, HJH 3a NpPEeJesioM OIOJI3HEBOro
y4acTka.

[poexkTHpoBanne BOLOCGOPHHX KAaHAaB Ha OMOJI3HEBOM
yJacTKe AOJIXKHO GHITb CTPOro yBSi3aHO C pesibe(pOM MECTHOCTH
OMOJI3HEBOro y4acTKa,

KanraxHo-oTBOAHBE H BOZOCGOPHBIE KaHaBB OOBLIYHO YCT-
pauBaloTcsi 6e3 HCKYCCTBEHHBIX YKDEMJIEHHH AHA M OTKOCOB H
6e3 rupaBJiHYeCKHX PacyeToB.
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7.18. Bonoc6pocHbie KaHaBbl Ha OMOJI3HE TPacCCHPYIOTCS
C TaKHM pacyeToM, YToOn obecnedHTh KpartyaifiliHe NyTH cre-
KaHHS BOABl H3 KaNTaXXHO-OTBOAHBIX H BOAOCGOPHHX CHCTEM.
Tpaccy Takux KaHaB HaHGoJiee LiesiecOOGPa3HO NPOJOKHTD MO
JIHHHAM TaJIbBEroB, €CJH OHH MMeIOTCA Ha KaHHOM ydacTKe.

Ceuenus BOAOCOPOCHLIX KaHAB ONpeJeJisIOT BHIUEH3J0XKeH-
HbHIMH THApaBJHYECKHMH pacyetaMH. KpenJjenne 3THX KaHaB
cjelyeT mpeayCMOTPeTb C y4eTOM HX JAe(OpMallHH NpPH ONOJA3-
HEBHIX MOABHXKKAaX, MO3TOMY NPHHATO CUHTaTh, YTO AJAA STHX
THNOB KaHaB HaH6oJiee NMPHroJHH KeJle300eTOHHBIE JIOTKH H3
OTJAeJbHHIX 3BEHBEeB, JOMYCKAaIOUHX HEKOTOpbie NpPOAOJbHHE
nepeMelleHH.

7.19. Tay6uHHoe J[peHHpPOBaHHE ONOJI3HEBHIX YYacCTKOB
NPOBOAHTCA [JISl MepexBaTa MOJA3E€MHBIX BOJ, MNOACTYMAIOWIHX
K ONO/I3HEBOMY Y4aCTKy H NOHHXKEHHS YPOBHfi NOJA3€MHHX
(rpyHTOBBHIX) BOX Ha CaMOM OINOJI3HEBOM Y4acTKe.

OTH MepPONpHATHA HanpaBJeHH Ha JHKBHAALHIO THAPOXH-
HaMHYeCcKoro AaBjieHHs (PHALTPALHOHHOrO HKABJEHHSA) HamMop-
HBIX BOJA, KOTOpble 3HAaYHTeJbHO CHHXKAIOT YCTOHYHBOCTD
CKJIOHA.

7.20. 1na rayGHHHOTO JpeHHPOBaHHsA-Ha NMpakTHKe OGBbIU-
HO NPHMEHAIOTCS CJCAYIOLIHe BHAB APEHaXKHBIX COOPYIKEHHH:

1) rosoBHHE ApeHa:KH TpaBHTALHOHHOTO THNA AJs mepe-
XBaTa MON3EMHOro MOTOKAa, HalpaBJIEeHHOTO K ONOJI3HIO;

2) npeHaXkH rpaBHTAaUlHOHHOTO H BEHTHJIALIHOHHOTO THNA

AJsi NOHHXXEHHS YPOBHS TPYHTOBHX BOA Ha OIOJI3HEBOM
yyacrke;

3) kanTaxHubie yCTpPOHcTBa.

7.21. T'paBHTallHOHHbIE ApEHAaXKH COCTOAT H3 CJEAYIOIHX
OCHOBHHIX 3JIeMEHTOB:

a) KoJajeKrtop, oGecneunBaiomuii c60p H OTBOA BOAH;

6) npeHaxHat  ofchinKa, o6;aazaiomas 6oJiee BHCOKHM
Ko3¢pPHUHEeHTOM (QHJIbTPALHH, YeM I'PYHTH BOAOHOCHOTO CJIOS;

B) yctpoiicTBa, obecneynBaiolHe CBOGOAHMI BHNYCK BOAL
H3 JpeHaxa Ha NOBEPXHOCTh H B HEMOATONJIEHHHLIH pe3epByap.

7.22. BenTHASLHOHHLE APERaXXH TNPHMEHSAIOTCH AJA OCY-
WeHHS TSAXEeJHX FIHHHCTHX IPYHTOB ONOJ3HA C OYeHb MaJibiM
K03 ¢HuHeHTOM (HILTPALHH, KOrJa TPABHTANHOHHBE JpeHa-
JXH He 06eCneuYHBAIOT OCYUIEHHS TPYHTOB H3-3a HX MaJioH BO-
JOOTAAYUH.

BeHTHAAUHOHHLE ApeHaXKH OOLIYHO NPHMEHSIOTCH B KOM-
6HHAallHK C TPaBHTAUHOHHBLIMH H COCTOAT M3 nepdopHpoBaH-
HbIX TPYO, 3aKJaJBBaeMbX B CPeAHIO YaCTh APEHAXKHOIO 3a-
nosHuTeNA. JTH TPYGH Ha BHITSKHBIX CTOsIKax cHabxaloTcs
nedaekrTopaMHi, obecneynBalOIIHMH HeNpPePHBHHHA TOK BO3AY-
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Xa, H 33 CYeT 3TOr0 IPOH3BOJHTCA OCYyLI€HHE TPYHTOB B OMNOJ3-
HeBOM MaccHBe. JIBHxKeHHe BO3lyXa B BEHTHJISILIHOHHOM Jpe-
HaXe OCYUIEeCTBJIAETCS NMyTeM eCTeCTBEeHHOH HMHPKYJIAUHH MeX-
4y o61acTAMH ¢ DA3JHYHLIMH TeMNepaTypofl M AaBJEHHEM.
Uem Gospiie 3Ta Pa3HOCTb, TE€M MHTEHCHBHee OCYHIAeTCA
TpyHT.

PasHocTh AaBJeHHs OyleT TeM BHIUe, ueM GoJblle pas-
HOCTb OTMETOK JIOTKa JpeHH Ha BHNyCKe H AedsekTopa BH-
TAXHOH TPyGH, MO3TOMY BEHTHJIIHHOHHBIE JPeHaxXH HaHn6oJee
Hesecoo6pasHo NPHMEHATb Ha KPYTHX CKJOHAX, pacroJsarast
HX N0 HanpaBJieHHIO CMellleHHs OMNOJI3HS.

7.23. KanTaxHble YCTPOHCTBA NpeiacTaBJAIOT cobofi  Ko-
JIOAUB, CHaGXeHHble o6paTHHIMH QuabTpaMu (puc. 63). dtu
KOJIOAIl YCTPaHBAIOTC H3 NepOPHPOBAHHBIX GETOHHHIX HJH
JKeJie300eTOHHbBIX 3BeHbeB. KanTakHbie KOMOAUB NpeAHa3Havye-
HH AJf c60pa H OTBOAA FPYHTOBHIX BOJ H3 OAHHOYHHX POAHH-
KOBBIX HCTOYHHKOB, BHIXOASIIHX HAa NMOBEPXHOCTb ONOJI3HEBOTO
T€NA.

7.24. B Tex cnyuasix, KOTAa Ha ONOJI3HEBOM y4acTKe HMeeT
MECTO BBIXOA BOJOHOCHOTO CJIOS, BHJAEPXKAHHOro B MpeAenax
OnOJI3HA BO (POHTAJLHOM HanpaBJieHHH, JUIf NepexBara H OF-
BOIa BOJH, BHITEKAIOlieH H3 3TOr0 CJIOS, YCTPaHBAIOTCA Kar-
Ta)KH, COCTOSILIHE H3 HacJOHHOro o6paTHOro ¢HuJaLTpa, YyKja-
AblBAEMOT0 Ha BCIO MOUIHOCTb BOJOHOCHOro cJos (puc. 64)
B COYETaHHH C yTeNMJEHHHIM BOJAOOTBOAHBIM JIOTKOM JHGO MNOA-

3€MHBIM KOJIJIEKTOPOM.

Puc.64. Cxema ycrpoficTBa xan-
Taxeii B BHUOEC HacIOHHOro ofpar-

Horo dunsTpa
1 ~ HacjHOHHBIA OGPaTHBIA PWILTP;

Puc.63. Cxema ycTpoiicTBa Kanrtaxeit

B BHAE KONOALA 2 — npanTHbie WOKpHITHA; 3 -

1 — cOpochan xanapa; 2 — kemesobe- YPOBEHb TPYHTOBbIX BOA; 4 —

TOHHOe KonbHo; 3 — OOpaTHblit prubTp  BOAOYNOpP; 5 — BOROOTBOAHBIH
JIOTOK
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7.25. Tos0BHble JApEHAaXKH I'PaBHTALHOHHOIO THHA JOJIKHbI
ofGecneunTb mepexBaT MNOA3EMHOTO NOTOKa, HalpaBJIEHHOro
K onoj3Hio. OGHYHO HX PacnoJiaraloT 3a npejeiaMH ONOJI3He-
BOrO TeJla H YCTPaHBAIOT B BHJE:

a) ropH3OHTaJIbLHBIX TPYOuaThHIX JApeHakeli-mperpajaureJei;

6) ApeHaXKHHIX rajepei;

B) BepPTHKaJbHBIX APeHaXel;

r) KOMOHHHPOBaHHHX APeHarKel.

7.26. TlpuMeHeHHe ApeHaXHBIX raJepel AJs1 nepexBaTa
Noj3eMHbIX NOTOKOB Ha ONOJI3HEBHIX y4aCTKax MaJio3ddekTHB-
HO HM3-32 HX BBICOKON CTOHMOCTH, CJIOKHOCTH HX 3KCILIyaTallHH
H NnoJllepXaHHfA, NOITOMY B KayecTBe HauGoJee 3(p¢eKTHBHbIX
PEKOMEH/YIOTCA FOPH3OHTaJIbHble TpyOuaThie ApeHaXy WM KomOu-
HaMA WX C BePTUKATIbHBIMHU [IDEHAKaMHU.

7.27. Tlpu NpOeKTHPOBaHHH TOPH3OHTAJbHBLIX TPYGUaTHIX
ApeHaxell HeOGXOAMMO PYKOBOACTBOBATHCSA CJEAYIOLIHMH OC-
HOBHBIMH INOJIOXKEHHAMHU:

a) ropH3oHTaJbHble TPy6YaThie APeHaKH OGBIYHO YKJIaZbl-
BAIOTC B OTKPbIThie TpaHWIEH HAa TIYGHHY 3ajeraHusi BOJAO-
YIOPHOTro €JI0f;

6) Tpacca TrOJIOBHOTO TPy6YaTOro ApeHaka AOJIKHA NpoO-
XOANTb 33 MpPele/aMH ONOJSHEBOTO KOHTYpa Ha paccTOSHHH
He MeHee 20—25 M;

B) TPyOH AN npeﬂameﬁ NPHMEHSIOTCH KepaMHuecKHe, Oe-
TOHHblE, ac6eCTOLEMEHTHBIE H H3 MOPHCTOro GeTOHa B 3aBHCH-
MOCTH OT arpecCHBHBIX CBOHCTB NOA3EMHBIX BOI;

F) MHHHMaJ/bHas AONYCTHMasi CKOPDOCTb T€YeHHS B JPEHaX-
HBIX TPyGax, NpefOXpaHsAollasi HX OT 3aHJHBAHHS, NPHHH-
maetcsi 0,2—1 M/c. B 3aBHCHMOCTH OT 310r0 H Ha3HA4alTCsH
NPoA0JbHbIE YKJIOHB TPYO64aThix ApPEH NMPH HX TPACCHPOBAHHH;

1) ApeHaxHble TPYObl AOJKHBI OHITh CHaGKEeHH KPYrJIbIMH
WJH LIEJEBHAHLIMH OTBEPCTHAMH (nMephopHpOBaHL) AJsA NO-
CTYIJIEHHS B HHX BOXbI;

e) nocyie ykJaAKH TPY6 B TpaHILeH MOCJEXHHE 3aChiNaioT-
CA Ha BCI0 MOIIHOCTb XOpOWIO (HJILTPYIOUMHM MaTepHaJIoM
(necok, rpasufi, webenn). Ilpn OGoabwoMm kKo3pdHuHenRTE
$uAbTPALUH BOJOHOCHBHIX IPYHTOB C HH30BOH CTODOHH TpaH-
wei YCTPauBaeTCAs KPAH H3 JKHPHOW TJIMHBI,

K) Aasa obecneyeHHsi HOpPMaJIbHOH PaGOTH FOPH3OHTAJbHO-
ro Tpy6uaToro ApeHaxa Mo ero Tpacce yCTPaHWBAIOTCH CMOT-
poBbie, NOBOPOTHbIE H NepenaaHble KoJoaus. Konoauwn name-
4ajoT Ha BCeX MOBOPOTaxX TPacCH, B TOYKAX NepejioMa Mpo-
HOJbHOrO mNpopHJAA ApPeHH H Ha NMPAMOJIMHEAHBIX ydacTKax
He pexe yeM yepe3 50 M. Kosoausl MOryT GHITb COOPYXKEHH H3
XKene306eTOHHNX 3BeHbeB KPYIJIOH HJIH KBaapaTHOH ¢opMu
AHaMeTpPOM He MeHee 1 M;
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{ od,
280 l l I /J
S %9 8 S or Puc.65. OronoBKu ApeH HOPTAIBHOTO THMA
2 1 - gpyﬁ-mran npeua; 2 — TEPMOM3ONA-
4 " uHs; 5 — GeTOHMBIR JIOTOK; 4 — GeTOHHas

CTEHKa

3) AJs BHOYCKa BOAbL M3 APeHH Ha MOBEPXHOCTb HJH B BO-
l00TBO/IHYI0 KaHaBy YCTPaHBalOTCS CHellHaJbHble OrOJIOBKH
noprajipHoro THna (pHc. 65) u3 GeToHa HJIH KaMeHHOH KJaaKH.

7.28. Jlnsi onpejesiennst napaMeTpoB TPpyO HeOGXOAHMO BhI-
NOJIHHTh FHAPaBJHYEeCKHe pacueTH B CJeAyiollled nocjeaosa-
TEJLHOCTH:

a) ONpefenilT NPHTOK BOAW K JAPeHaXXHOMY COOpYXEHHIO
Ha NMOTOHHYIO eIHHHLY ero AJuHH. [las ciydas npHTOKa BOAK
Mo HAKJOHHOMY NJIaCTy 3Ta BeJH4YHHA BHIYHCAAETCS MO ¢op-
MyJsie

180°-

¢=2K¢d 180° ° (89)

rme K » — KO3hOHUUHEHT GUILTpaLH BONOHOCHOTO IPYHTa; a - IIMPUHA HIEJTH
ApeHaXHOH KaHAaBhl, WM OHAMETP JApeHaxHoH TpyGbl; OC ~ yron HafeHus mo-
BEPXHOCTH BOLOYIIOpa. .

C leyl‘oﬁ CTOPOHbI, 3TO 3HAYE€HHE g MOXKHO onpeAeJHTb Mo
cpejHeii CKOpOCTH (PHALTPAIHH BOAB AN JaHHOTO BepTHKaJib-
Horo ceueHusi, no popmyJe

g = KodH, ©0)

rie J — ruppaBiMyecKuli rpamueHT (YKioH miacta); A — MoiHOCTE BOLO-
HOCHOTO CJIOS;

6) npupaBHsaB mpaesle yacTH (89) u (90) u pemnsp pa-

BEHCTBO OTHOCHTEJIbHO d, NOJIyYHM AHAMETP ApeHaxKHo# TpyOu

HI  180°

oo HT 180

Z Te0a o

B) OnpeaesisioT CYMMapHH NPHTOK BOAH B APEHaXHOE
COOpYXKeHHe

Q=4ql, 92)
roe - WIMHa APEHAXKHOI'O COOPYKEHHMA;

T) onpenennioT CyMMapHHHA pacxox BOAL B BHIXOAHOM ce-
ueHHH Tpyb4aToro ApeHaxa
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Q,=qlm,_, ©3)

rae /M.~ KOPQUIHEHT, YYUTHIBaOIMHA BO3MOXKHOCTS MTOCTENEHHOTO 3aW/HBAHUA
TpyOBI.

CaenopaTeabHO, AHaMeTp TPYOH, obecneyusalOlHil NoJHO
norJiolleHHe NPHTOKA BOAM, MOXKHO ONpeAeJHTb NO (opmyne
a 180° Q4 180°

a_ .. o_
21Ky 180°-e¢  2lm K, 180°- o

=

5 94)

A} KOJIHYeCTBO OTBepcTHR B nepdopupopanHofi TpyGe orl-
peniesiieTCA HCXOHAA M3 CKOpocTH BTeKaHHs BOAHLI H3 I'PYHTA
B OTBepPCTHA TPYOH no dopmy.ae

g
h=s—r—F"> 95)
2oy Fora

r7ie Forg— IUIOMALE OAHOTO OTBEPCTHS; Vay ~ CKOPOCTh BTEKaHHMS BOMISI B OTBEPC-
THA TPYOBI, ONpelesisieMasn H3 COOTHOIICHHS

<
Vor < Vaon > ©6)

3Mech ¥0n —~ AOIMYCTHMAS CKOPOCTE BTEKaHMA BOOLI B TpyOy HCKIIIOYAIOAN 3au-
yMBaHue TpyOs!, BETHUMHA KOTOPO# onpefensercs 1o dopmyrne:

v = 0037V ©n

Aon

(K - k03 dHUMeRT QUILTPALMH ApeHKHON 0OCHINIKY Ha KOHTaKTe ¢ TPy Goif).

7.29, 1ns ApeHHPOBaHHA ORHOTO HJIH HeCKOJbKHX BOJO-
HOCHBIX FOPH30HTOB, 3aJieralollHX Ha GOJbIUHX rayOHuHax, Ue-
Jecoo6pa3sHo NpHMeHeHHe BEPTHKAaJILHOro ApeHaka B BuAe Oy-

.POBHIX CKBaXXHH HJIH INaXTHHX KOJIOALEB.

Ipn NpoexTHPOBaHHKH [PEHAXHBIX COOPYIKeHHRk 3TOrO TH-
na cjeflyeT PYKOBOACTBOBATHCA CAEAYIOULHMH NOJOKEHHSMH:

1) BepTHKaJLHBlE ApeHaxKHble BHIPaGOTKH JEJATCH Ha CO-
BeplIeHRbe, 0BeJeHHble 0 BOAOYNOpa, H HecoBepLIeHHHe, He
AOXOAsIHe MO ray6uHe no0 Boroynopa. IIpu apenupoBanum
OHOJI3HEBHIX YYaCTKOB CJeAyeT HCMO/b30BaTh NMPeHMYLleCTBeH-
HO coBeplIeHHble BHPabOTKH;

2) no cxeMe JpEeHHPOBAHHA BePTHKAJbHBE JDEHAXKHbIE BH-
paboTKH JensiTcA Ha BOAOOTAAIOULHE H BOJOTOTJOUlaloNiHe.
K BosoOTAa10MHM OTHOCATCS BHPAaOOTKH, H3 KOTOPHIX OTKaWH-
BaeTcsl BOAA Ha MOBEPXHOCTH TeM HJM HHBLIM CrnocoboM, a4 K BO-
AONOrIONAI0UWIHM OTHOCAT BLIPaGOTKH, Uepe3 KOTODbie nponyc-
KaeTcs BOZA H3 BepXHero BOROHOCHOTO TODH30HTA B HHXKeJe-
Kalllde BOAOMOIJIOULAIOILHE CJIOH,
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Jlas apeHHPOBaHHA OMOJI3HEBHIX Y4acTKOB Han6oJee 4acTo
NPHMEHHMB! BOJOOTAAIOUIHEe ApeHaXHble BbIpaGoTkH. [TpHMme-
HeHHe BOAONOr/IOWIAIOMINX APEeHaXKHHX BHPAGOTOK Ha ONOJ3-
HeBbIX Y4aCTKaX BO3MOXHO TOJIbKO B TeX CJAYuasix, KOria HHxKe
BOJOYIIOPHOro C€JIOS, NOJACTHJIAIOLIEro ONOJI3HEeBOe TeJio, 3aJe-
raer Cjofi MOPOA C XOpoluefdi BOXONPOHHUAEMOCTHIO H NPH OT-
CYTCTBHH HaMOPHBIX BOA B HHX. B THX cayuasx Bceraa caeay-
eT MpeAycMOTpeTb APEeHHPOBaHHe ONOJI3HEBOrO y4acTka BORO-
NOrJIOWIAIOIKUMH BHIPaGOTKaMH, SKCMJIyaTaluHs KOTOPBIX 3Ha-
YHTEJLHO JKOHOMHUHEE, YeM BOAOOTAAIOUIHX;

3) BepTHKaJbHble ApeHa)KHble BHPaGOTKH, NpelHa3HaueH-
Hble /19 IOA3eMHOro NOTOKAa, MPOeKTHPYIOTCH B BHIE GHIBTPA-
HHOHHOIT 3aBechl, HaNpaBJeHHON BKPeCT HANPABJEHUS ABHIKe-
HHs IOTOKa. BripaGoTku B 3aBece pacnosaraloTcs an6o B OQHH
psaa, in6o B ABa psla B WIaxXMaTHOM nopfake. Paccrosnus
Mex1y BHIpaGOTKaMH OMNpenesloTCs FHAPABAHUECKHMHU pacye-
TaMH;

4) BePTHKaJbHbE APeHAXKHble BLIDAGOTKH OOGHIYHO Ha BCIO
MOIIHOCTh BOJOHOCHOrO cJosi oGopyayiorcs ¢uabTpaMu. Ma-
Tepuajib QHALTPA AOMKHH OHTh NOKOGPAHHL U3 pacyera He-
npepniBHOrO obecrneueHnss QHABTPAHH BOJAB 4Yepe3 HHX H
AOJKHB GHITh MPYHTOHENPOHHIaEMbIMH;

§) ycTes BepTHKaAbHBIX APeHaKHHX BHPAGOTOK NOJKHBI
6nTh 060pyAOBaHH GETOHHBIMH HJIH JKeJ1e306eTOHHHMH KOJIOA-
LaMH € 3aKpbIBAIOUIHMHCS KpPbIIKaMH;

6) ruzpaBaHYeCKHe pacHeTH MO ONpe/eJeHHIO napaMeTpOB
$UABTPALHOHHEK 3aBec BHINOJHAIOTCH B CJeAyIOleM NopsaKe:

a) onpeaeafiorT Ae6HT OJHHOYHOro KoJoauna, no ¢op-
MYyJIaM:

A% BOACOTAAIONIHX KOMOMIEB

2
Q= JTK(H h,) 98
ln-E‘

%

AJSE BOAONOrJOLAIOUIHX KOJIOAUEB

THK(KE~H?)
’R= L E 99
. ng

roe H — BepTHKaIbHAsA MOLIHOCT BOBOHOCHOTO CIOS B IaHHO# TouKe (pHc. 66) ;
rp — panuyc Konmoaua; A, — rny6ulia Bogbl B Xonoxue, oNpenensdemas no cbop-

MmyIie
R .\ Z 2
by=ryln -+ W+ 1n' J0* (100)

30ech R — PaNUyc BAMAHUA KONOMUA, 3HAYEHHE KOTOPOro, fo dopmyne [lobeao-
HOCLEBA, IPEACTaBIIAETCA B CIEAYIOLUEM BUIe:
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Puc. 66. CxeMa K olipefieNieHUO AeGuTa
BOJLI OZIHHOYHOTO KOJIOMNA

1 — penpeccHMOHHast KpuBasi; 2 — BO-
Aoymop

R= 3Qt

2 s (101
5 EK(2H-4,)

€ ~ xo2p UIMEHT TOPHCTOCTE FPYHTOB;

6) WCXOIA H3 YCNOBMH, YTO AEGHT ¥ PACCTOSHHA MeX1y
ApeHa)KHEIMH BhHIpaGOTKaMH (HJALTPALHOHHOR 3aBeCh OyayT
OXHHAKOBLIMH, MOXHO ONpefeNnHTh pacCueTHOe paccTOAHHE
MeK1y BHPabGoTKaMH H3 pelueHHs ypaBHeHHS

He-p2= 22, R

TR T 102)

,

. roe R - PanuycC BIMAHUSA JPEHAKHOHK BBIPaGoTKH, TPHRNMAEMBIH 32 PAaCCTOAHUA
Mexy BeipaboTkamu; # — riay6una Bomsi B Kononue (puc. 66);

7) oTKayKa BOJAbLl H3 BEPTHKAJbHBIX [PEHaXKHbX BLIPaGo-
TOK TPOHU3BOAHTCH JAHG0 CaMOTeKOM, Jin6o C NMOMOULIO Cre-
LHAJbHBIX YCTPOHCTB B BH/IE HACOCHBIX YCTAHOBOK Pa3JIHYHOroO
THIIA.

CamoTeuHbIfi 0TBOA BOABI H3 APEHAXKHHIX KOJIOALEB MOXKHO
OCYUIECTBHTD C NOMOWIBIO BOXOOTBOAHLIX 1ITOJEH HJIH CKBaYXXHH
¢ 3a6HBHHIMA (uabTpaMn. B cayuae CaMOH3JHSIHMS BOAMW H3
KoJioAueB (apreanaHcKHe KOJOALLI) OTBOA BOAB M3 ApEHAXK-
HbIX KOJIOAEB MOXHO OCYLeCTBHTh MO BOAOOTBOAHBIM KaHa-
BaM HJIH JIOTKaM, NPOJIOXKEHHLIM Ha NOBEPXHOCTH ONOJI3HeBO-
ro ysactka. B cayyae HajuuHsi HA ONOJI3HEBHIX CKJOHAX He-

CKOJIbKHX BOJOHOCHKIX FOPH3OHTOB, pa3/je/ieHHbiX BOAOYNOPHHI-
MH mjacTaM#, HauGosiee PalHOHAJNLHLIMU CUHTAIOTCH 'KOMOK-
HUPOBAHHBIE JpEHAaKH, NpeiacTaBjsiolile Co6of CodeTaHHe
FOPH3OHTAABHBIX H BEPTHKAJLHBIX ApeHaxed, OGbeAHHEHHHX
B OJIHY CHCTEMY.
" 7.30. TporuBOONO/3HEBbie KOMGHHHPOBAHHbIE APEHAaXKH CO-
CTOSIT H3 CJCAYIOLHX 3/IEMEHTOB:

a) ApeHa:KHBIX H/IH BOAOOTBOAHBIX UITOJIEH HJIH CKBa)KHH;

6) BepTHKAJIbHEIX CKBAaJKHH <«CKBO3HHIX (HALTPOB» HJIH
IIAXTHBIX KOJIOALEB;

B) 3a6GHBHBIX QHJALTPOB.

7.31. JlpeHaikHble CHCTeMH /I BOJAONOHHXKEHHS ONOJI3HE-
BOFO yuaCTKa yallle BCEro NPHMEHSIOTCA B BHIe CHCTeMH rpa-
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BHTALHOHHOTO H BEHTHJISLLHOHHOrO THNA, a TaKiKe KalNTaXHhX
ycTpo#cTB.

OcHoBHbie TpeOoBaHUA IIpeXbABIIACMbIE K 3THM CH-
cTeMaM:

a) rpaBHTAalHOHHOE OpeHHPOBaHHe MNPH BOAOMOHHIKEHHH
ONOJI3HEBHIX Y4aCTKOB peKoMBHAYeTCss NPHMEHATL B TPYHTaX
¢ xopourefi Bogootaaueii. Ecau ononsneBnlft MacCHB npeAcraB-
JIeH TTIHHHCTHIM TPYHTOM HJIH TAKEJBIMH CYIJIHHKaMH € MaJIof

BOJIONIPOHKIAEMOCTBIO, TO CJeJyeT NPHMEHATh BEHTH/SALHOHHOE
APEHHPOBAHHUE HJIH HX COUeTaHHe;

6) rpaBHTaUHOHHbIE ADEHAaMKHBIE CHCTEMbl YCTPaHBAIOTCH
B BHAe TPYGYATHIX ApeHaKefl TPAHUIEAHOrO THNA H FOPH3OHTAIH-

HBIX WIK HAKJIOHHBIX APEHAXHBIX CKBaXwH. Bbibop mima ApeHaxHbIX
YCTIPOICTB Ha OIIOJI3HE POU3BOIMTCH M3 Haubornee BO3ZMOXHOTO IMOHH-
JKCHHA YPOBHA I'PYHTOBBIX BOJ, ¢ MUHHMAIHHBIM KOIMHYCCTBOM ApeHa-
XKen,

B) B LeJAX npeloXpaHeHHs OT Pa3pylIeHHS NMPH ONOJ3He-
BLIX MOABHXKAaX ApeHa)KHble YCTPOHCTBA TPaBHTALHOHHOTO M
BEHTHJSALUHOHHOrO THNA CJeAyeT pacnojaraTh BAOJb Hampas-
JIeHHA MepeMellleHHA ONOJ3HS;

r) PacCTOSHHS MeXAYy APeHaXKaMH cJelyeT NPHHHMATHL
H3 pacdera obecfiedeHHSI CHHIK@HHS YPOBHS TPYHTOBHX BOA A0
3afaHHoft rIyGHHH, BeJHUYHHA KOTOPOA MOMeT OHTL onpejese-
Ha H3 BHIPaXKEHH:

= ¢ 2t
o= 0,733 Ve (1+m), (103)

rae 21 — paccTosiHHe MeXAy APEHAMH; Mg, — NPEBLINICHHE MAKCHMAIBHOR OT-
METKH KPHBOH [eNpecCHH Hall OTMETKOH [IHa HpeHbl; Kp— Ko3bdUIMEHT HUILT-
puuME; & — ABYCTOPOHHHA MPHTOK BOMBI HA 1 M IPEHEI, YUCIIEHHOE 3HAYEeHHEe KO-
TOPOro MOXHO ONPENeTHTS o hopMyne

H-Hh
q-= (—Z—L)K?Jcp , (104)

rie A — MOIIHOCTh BOAOHOCHOTO CIOS Hal HPeHOH; /,— BHICOTA CIIOS BOMbLB
ApeHe OPH YCTAHOBUBIUEMCS pexwmMe; J,,— CPJHMH YKIOH KPHBOH AenpeccuH;

A) TPH NPOGKTHPOBAHWH JApPeHakefi BEHTHAALMHOHHOrO THNA
npexnae BCero HeOGXOAHMO ONHITHHM NyTeM ONpelefHTb pas-
Mepsl 30HH BJHSHHA KaXao0ro. 3aTeM oCyulaeMblfl yJacTok
JEJHTCA Ha OTAeMbHHE NMPOAOJbHHE NOJOCH C pa3MepaMu 30:
HH BJAMAHHA KAXAOro apeHaxa. Ko/aHYeCTBO HEOGXOAHMEX
ApeH Ha OCylIaeMOM Yy4acTKe omnpeaejsieTes no gopmyne

N=F [%,, (105)
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roe f; — IUIOmIANb HOJIOCH! 30HL! BIMSIHHSL OJHOH ApeHbl; £y — cymMMapHasa IDIo-
aah OCyluaemMoro y4acTka.

7.32. C uenblo yMeHbileHHS KHOHABTpPALHH aTMocdepHHX
OCa/IKOB B ONOJ3HeBHA MacCHB H NMpefoTBpalieHHs o6pa3oBa-
HHSI Ha TNMOBEPXHOCTH OMNOJI3HEBOr0 YYacCTKa NPOMOHH, PHITBHH
H OBparoB, B KOTOPHX OOGHYHO HaKaNAHBaeTCcs BOAA MOBepX-
HOCTHOTO CTOKaZ H TeM CaMHIM CRnoco6CTBYeT NPOHHKHOBEHHIO
BOAB MOBEPXHOCTHOrO CTOKa B ONOJI3HEBHI MaccHB, CHHXKan
YCTORYHBOCTb CKJOH2, HEOOGXOAHMO NPOBORHTH CHEUHANLHLIE

MEPONpHATHSA, H3 YHCJIa KOTOpHX HauboJee 3¢¢deKTHBHH cJe-
AytolHe:

1) nnanupoBKa H yTpaMGOBKa MNOBEPXHOCTH ONOJI3HEBOro
y4acTKa ¢ Heablo obecriedeHHsi MaKCHMaJIbHOTO CTOK2 BOAM H3
JNaHHOrO y4acTKa B BOAOCGOpHHE CHCTEMB!, YCTpOEHHHe Ha
onosnsHeBoM yuactke. HauGoapmnfi apdekt sTHMH Meponpus-
THAMH MOXHO JOCTHI'HYTb, €CJH OHH GYAYT BHINOJHEHH COB-
MECTHO H B yBSi3Ke C BePTHKa/IbHOA NJAAHHPOBKOA MOBEPXHOCTH
ONOJI3HA A0 YCTORYHBOTO COCTOSIHHA;

2) ykpenJieHHe MOBEPXHOCTHOTO CJIOSi OMOJ3HEBOrO ydacT-
Ka C 1eJbl0 yMeHbllleHHS! HHOHIbTPAUHH BOALI MOBEPXHOCTHO-
ro CTOKa H NpeloXpaHeHHS NOBEPXHOCTHOrO CJOS TPYHTa OT
3PO3HOHHHIX MPOLECCOB.

ITH MepONPHATHA MOTYT GBITh BHINIONHEHBI CNEJYIOMHMMH CHOCOGaMH:

a) ApeHHPOBAHHEM TOBEPXHOCTH OMOJI3HEBOrO Yd4acTKa
1ocJie ero NJAaHHPOBKH;

6) TpaBOocessHHeM B COYETaHHH C HacaX<JIeHHeM KYCTapHH-
KOB;

B) OuTyMH3auHeli, HedreBaHHEM H TyJAPOHHDOBAHHEM IO-
BEPXHOCTHOTO CJIOSl ONOJI3HEBOrO Y4acTKa;

r') ynjoTHeHHeM MOBEPXHOCTHOrO CJI0s OMON3HA BTPaMGOBHI-
BaHHEM B Hero cMecH I'JIHHH, NecKa, LIJIaKa HJH leGeHKH;

3) arpoJiecoMeJIHOpaIHA OMNOJI3HEBBIX YYaCTKOB C ULeEJbIO
NpeAoXpaHeHHs MOBEPXHOCTHOTO CJIOS OT Pa3MHBOB H 06paso-
BaHHA OBPAaroB B MePHOA 3aTAXKHBIX JHBHEBHIX NOXJeH H na-
BOJIKOB, .

[Tpu BHINOJIHEHHH 3THX MepPONPHATHH Heo6XOAHMO npexie
BCero NpeAyCMOTpPeTb Mephl IO COXPaHEeHHIO CylLlecTBYIOllel
JPCBECHO-KYCTapDHHKOBOH PAaCTHTeJBHOCTH Ha  OMNOJI3HEBOM
CKJIOHe H 3a ero npenenaMH. B Mecrax, rae B xole CTPOHTe/b-
#biX pa6oT JECOKYCTapPHUKOBLIA NOKPOB YHHUTOXeH, Heo6Xxo1H-
MO NPOHU3BOAHTbL HX HCKYCCTBrHHOE HacaX/JAeHHe C COOI0NeHH-
eM HeOGXOAHMBIX YCJAOBHA HX COXPaHEHHS.

Ha momorux ononsHesbix CK/JAOHAaX ¢ KPYTH3HOM ckaTa Jo 15°
JlecOHacaX eHHe peKOMeHAyeTcs NPOH3BOAHTb NapaJ/ijieNbHbl-
MH, B3aHMOMNepPeceKaloWHUMHCA NOA NPAMBIM YrJIOM PALaMH.
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Ha xpyThiX ONIO/3HEBBIX CKJIOHAX NMOCAaAKY JAepeBbeB 06biu-
HO peKOMEeHIyeTcCst NPOH3BOAHTH B IaXMaTHOM Nopsake. Takasd
cxeMa NOCaiKu JepeBbeB oGecnieynBaeT yMeHblUeHHE CKOPOCTH
CTOKZ BOAB B NEPHOJ JIHBHeH W NAaBOLKOB M TeM CaMbIM Mpe-
JlOTBpaliaeT pasMblB NOBEPXHOCTHOTO CJIOS TPYHTa.



8. PACUET NOATIOPHLIX COOPY)XXEHHH )
MO NMPENEJIBHBIM COCTOSTHUSM

8.1. Pacuer NoANOPHBIX COOPYXeHHA NO npeaeibHbIM CO-
CTOAHHAM MePBOii rpyninsl (10 NPOYHOCTH H YCTORYHBOCTH) cJe-
AyeT NPOU3BOAMTh Ha AefiCTBHe PacueTHRIX Harpy3oKk u Bo3Jedl-
CTBHH,

8.2, Pacuer no npo4yHOCTH KOHCTPYKIHH NOANOPHHIX COOPY-
XeHHH cJelyeT NPOH3BOAHTD COTVIaCHO pasfesaM 3 H 4 HacTos-
uiero PyKoBoJACTBa B COOTBETCTBHH ¢ AeHCTBYIOLIHMH B HHX
yeunuamu, Ilpu atoM cjelyeT HCIOJIb30BaTh XapakTePHCTHKH
MaTepHaJoB H IPYHTOB A7 NpejesibHBIX COCTOSHHH NepBo#
rpynnsl.

8.3. Onpenenenne ycuanii B cBasx (puc. 67) caeayer npo-
H3BOAHTH 1O (opMyJie ’

M, =M, +Q x+ZM, +ZM,, (106)

rae M — MOMeHT B cBae B £-ff Touke; My — MOMEHT B MeCTe CONpPSDKEHHSI CBAH C
POCTBEpKOM ([eHCTBYET IIPH KeCTKOM COSOWHEHHH CBau ¢ PocTBepKom); W, —
TOPU3OHTANEHOE yCHIIHE B pocTBepKe; A — pacCTosHHMe of ycwmusd &, fo ¢
TouKH; My — MOMEHT B 41 TOUKe OT aKTUBHOTo (ONO/M3HEBOTO) HABJIEHHS IPYH-
T2; M, ~ MOMEHT .OT YCHITH}, PaCTIOJIOXKEHHEIX BEIllle ToukH k,B ¢-# TOUKe OT pe-
AKTHBHBIX [aBileHu# I'pyHTa.

8.4. MoMeHT B (-# TOUKe MOMKHO TaKKe BHIYHCJAHTh MO
tdopmyae

M = (4, 1= 2Y, +Y:,4)8;
rae M, — To xe, uro u B hopmyne (106); Y41 3 Y 3 4. -1 — FOPH3OHTAIEHOE
CMEIIEHAE TOYKH, PACTIONIOXKEHHOH! COOTBETCTBEHHO Ha BEJIMMMHY @ BRILIE TOUKH ,

B TOYKE { M HA BENWYHHY {Z HUXE TOUKM ¢ H B‘ —~ JKECTKOCTb CBaH B TOYKE ¢ ; & —
BEJTHYMHA YYaCTKOB, Ha KoTopble pa30ura cBasd.

(107)

8.5. Pacuer BeaeM ciaeayiouiHM o6pasoM:

a) 3ajaeMcst pa3MepaMH COODYXeHH#, MapKoi OerToHa H
apMHPOBaHHEM;

6) ompefensieM TpPeU{HHOCTOHKOCTh GypOHAGHBHHIX CBall H
HX JKECTKOCTb NpH M=M_;

B) cocTaBJsfeM ypaBHEHHS, BBIUHTas NpaBbie 4aCTH Bhipaxe-
nuit (106) u (107) apyr u3 apyra;

r) HeJocTalolilie yPaBHeHHS, HeoOXoAHMble AAfA OThiCKa-
HHS HEMU3BECTHBIX, NOJlyuaeM U3 OOUHX YCIOBHH CTaTHKH;
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Puc.67. onnopHoe coopykeHue U3 GypoHaGUBHEIX cBalf

4 — ¢XeM2 NONOPHOTO COOPYMXeHus M AefiCTBYIOHIME Ha HETO HArpy3KH;
6 — pacueTHas cxeMa CBaii, HEIIOCPEACTBEHAO BOCTIPHHHMAIIIHMX JaBIeHUHe
IPYHNTa; 8 — PacieTHas cXeMa CBail, BOCNIPHHAMAIOUMX AaBjIeHHE IPYHTA
yepe3 FOPH3CHTAJIBHOE YCHIME M H3rHOaloiuii MOMEHT B POCTBepKe; 2 —
CXeMa PAcYETHO# IMopPbl PEAKTHBHLIX AABJICHNH IPYHT2 Ha CBal0

/) pelilaeM ypaBHeHHS;

€) HaxomuM [efCTBYIOIUHE B CBAIX MOMEHTH H MO HHM Ofl-
penesisieMble JIeHCTBHTEAbHbIE XKECTKOCTH;

3K) HaxXOAHM HOBBle 3Ha4YeHHS FOPH3OHTAJbHBIX KO3(GHuILH-
€HTOB IOCTENH U3 yCJOBHH:
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=8 /Y, - (109

B Buipaxenuax (108) u (109) npunatk caeayoimne 0603-

HaueHHua:
Yn, — TepeMenieRue ¢ - TOUKH ,ONpeneNeHHOe IPH NIOC/IENHEM pacuere; =1 cM;
{p, ~ ToONepedYHOe yCHIME , IeHCTBYPINEE HA (-M yuacTKe; (/p— NollepeuHoe ycH-
7M€, BRIBRBAOLUEE IEPEMENIeHHE ¢ -TO y4acTKa BIONE 0CH Y Ha 1 eM; kpp — TOpPH-
3OHTILHBIN KOSGMpHLIMEHT HOCTENH ¢TI0 yYacTKa;

3) mojAcraB/seM HalleHHble JKeCTKOCTH H 3HaueHHs [OpPH-
30HTaJbHBIX KOSQ)(I)HHHCHTOB 7oCTe/IH B ypaBHeHHMA H BHOBDL
peiliaeM HX; ’

M) pacuer BeieM 10 TeX NOp, NOKa HE BHIMOJIHHTCA YC/0BHe

My =M, _
___’E._M_u 100% < 5%, (110)
n

roe M, — momenT B OGOt (-t TouKe ,HalileHHbI NIpH NOCeHeM pacuese; M,
TO Xe, IIpH IpeabgylieM pacuere.

8.6. YcToiuHBOCTL COOpPYXeHHs cuHTaeTcsi obecneueHHOMH,
€CJIH co6/I04a10TCA YCAOBHSA:

1
Y, & —s—d; iy
Y, < 2k, 12)

Iae 4, — HepeMelleHue B YpPoBHE JOBEPXHOCTH I'PYHTA, CO3AIONIETO peaKTHBHBIE
younuA; 4 — auameTp cBaW; /~ — rnyGuHa 3aNlefIKH CBaK B TPYHT, CO3AOLEE Pe-
aKTHBHBIC YCHIIHA.

8.7. Pacuer nOANOPHBIX COOPYMKEHHH MO MpedeNbLHBIM CO-
CTOAHUAM BTOPO# TPyAnH (0 TPeHIHHOCTORKOCTH, IIHPHHE
PacKPBITHA TPelllHA H AedOpPMallHAM) cJeLyeT NPOH3BOAHTD Ha
JeficTBHe HOPMATUBHHIX HArpy3ok W BosjeficTBHil.

8.8, Pacuer nmo npeaesibHHM COCTOSHHAM BTOPOH Tpynibl
KOHCTPYKIHH NOANODHBIX COOPYXKEHHi cJjelyeT NMPOH3BOAHTD,
COIVIacHO pasjiesiaM 4 H 9 HacTosilero PyKoBoJACTBa, B COOTBET-
CTBHH C pdeiictylommMu B HHX ycHauamu. Ilpu 3stoM ciaexyer
HCTIONb30BATh XaPaKTePHCTHKH MaTepHaJsioB H TPYHTOB A
HpeiesibHbIX COCTOSAHHH BTOPOH I'PyNnH,



9. PACYET CTBOJIA BYPOHABUBHBIX CBAU MO MPOYHOCTH

a. [IpouocTh ceuenvit, HOPMAITLHBIX K POOJILHOM OCH STIEMEHTa

9.1. Onpejesenne NpeaeJbHBIX YCHJIHA B CeUeHHH, HODMaJib-
HOM K IIPO/0JIbHOf OCH CBaH, NIPOH3BOAUTCH HCXOAA H3 CJeayio-
HIHX NPeANnOCHhiJIOK:

conpoTtHBieHHe GeToHA PACTANKEHHIO PABHO HYJIO;

HanpasJieHHe B GeTOHe CXKAaTOH 30HBI pacnpejiesieHo PaBHO-
MEpHO H YHCJEHHO PaBHO Rpp;

pacTArHBaoliHe H CXKHMAloIIHe HANPSAKEHHS B NPOAOJbL-
HOH apMaType UHCJEHHO PaBHH COOTBETCTBeHHO Ry u Rge-

9.2. Pacuer fosiKeH NPOH3BOAHTLCH M3 ycjouda (15). Be-
JHUHHY M, onpeleisieM no gopmyJe

= !/ !
Mp= R S5 *RySq*RacSq > (113)

The R,,,,— pacyeTHasA NMPU3MEHHAS NMPOYHOCThL OeToHa IS Mpefe/ibHbIX COCTOSHHUMN
HepBoit Tpymmsl; S5, &, ,5, — cTaTHYeCKHEe MOMEHTEI COOTBETCTB EHHO ILIOMIa-
Relt cxaTolt 30HBI GeToHa, PaCTSAHYTOH M CXATOH apMaTyPhl OTHOCHTEIIBHO Hyne-
Bolt mummn; R, , Rac‘ PacyeTHOS CONPOTHBJICHHE COOTBETCTB EHHO PACTSXKEHUIO B
CKATHIO apMaTyPhI IS OPeReNbHLIX COCTOAHNN HepBoil rpymisI.

Beanunny Sy ompeaensiem no dhopmyiie

S5 = 332 S+ sin o cos o+ 3 casfo( ot sinf+sinpcosf)l, (114)

CAe T — PaUycC HONePeyHoro CeUeHHs CBau; £ — NONOBHHA MeHbLIero yrma (f/ ~
B pamuanax) , ofpazyemMoro AByMs panuycaMi, IPOBENCHHEIME U3 IEHTPA CeUeHUs
K ABYM KpaifHUM TOYKaM CXaToif 30HEI ceyeHus (puc. 68).

Beauuunst SgH Sg onperensieM 1o popmyJaam:

h
SQ=L§ fa.y,, ; 11%)
[ n ,
Sa=£=z; fa,yqy, - (116)

B dopmyaax (115) u (116) npuusTu caenyioline o603Ha-
YeHHS:

fa; ,f 'E‘ — IIOWIA/IK COOTBETCTBEHHO PACTAHYTHIX M CKAThIX apMaTyPHRIX CTePXK-
Helt; Yg ;5 Yo - Kparyaiille paCCTOAHHA OT COOTBETCTBYIOLMX PACTAHYTRIX ¥ Cxa-
THIX APMATYPHEIX CTepIkHel [0 HyJ1eBOH JTHHUH .

9.3. [lnowans cxkaToii 30HH cewenuss  Fy onpejaessercs
B 3aBHCHMOCTH OT BH/a aDMHDOBAaHHS;
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Rnp €

Puc.68. Cxema ycwmii 1
SIOp HaNpsDKeHHR B ce-
YeHHH, HOPMANBHOM K
MpOZONLHON OCH JIeMeH-
Ta, IpH pacueTe CTBONA
6ypoHabusHOl CBau 110
HpOYHOCTH

LL
1

a) nag cBafl ¢ cocpeAOTOYEHHHIM HECHMMETPHUHRIM  (pHC.
69,5) u paBHOMepHO pacnpejeJieHHBM (pHC. 69,2) apmupoBa-
HHeM

R F.-R F
- a’'a Tac’'a wn
& Rop ’

6) Anf cBaih ¢ COCPElOTOUEHHHIM CHMMETPHUYHBIM (pHC.
69,8) apmupoBaHHeM

R F. -0,5R _F.
Fﬁz aa ?"Tac a ) (118)
Rnp

Il pumeyanue. [bowans cxkarolt 30HK GeToHa onpelenena no Gopmynam
(117) n (118) u He [OMKHA NPEBLIIATS NOMOBUHGI IUTOMIANM NOMEPEIHOro Cele-
2
HHUS 9TIEMEHTA, T.€. BETHUHHLI ~Z'—‘C~,
2

a) fq

0 s Gk

Puc. 69. Cxema x onpeneneHuo
1 A ' [UTOLIAMTH CXaTol 30HB! MOIe-
£ 21p pEUHOro CeyeHWst CTBOJA CBaH
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9.4. Pacuet BefieM cjieAylontHM 06pa3oM:

a) 3alaeMCs BeJHUHHAMH 1, R, ,apMaTypoii £, u F, u ee
pacroJ/ioXXeHHeM;

6) B 3aBHCHMOCTH OT BHa aPMHDPOBaHHS ONpe/esisieM BeJH-
unHV Fy u3 Boipaxenni (111) wm (118);

B) onpeneisieM sHaueHHe QYHKIMU (22 ~ sire 2 o )10 dop-

MyJe
. 2F5
20 -8n2p= =2 s (119)

r) no HaffeHHOMY 3HaueHHio QyHKUMH (20 — sin 29),
onpejlesieM 3HaueHHe yIvia @ H 3HaueHHe QYHKIuH [2Sin P +

+ sirt 0052+ 3cosp(p +sin p + sin o cas f0), BxonAweit B BbI
paKeHMe (115)

1) onpejesisieM BLICOTY cXkaToft 30HK GetoHa x 1o hopmy-
Je

x = r(1-cosp) (120)
H npoBepsieM, MPABHJIBHO JIH MBI OTHEC]H apMaTypy K F, HF, ..
B caydae oumbku pacuer cJeAyeT NOBTOPHT;
©) Hafaa BeNHUHHB Yg; W dq;» ONPeENEIsieM BeJHUHHB
/
Samn Sg H npoBepsieM coGJjiofaaercs AH ycjioshe (113).

6. MpounocTs ceveHwii, HAKTIOHHLIX K MPONONLHOHA OCH JIeMeHTa,
Ha JeHCTBHE NONEPEYHOH CHITH

9.5.1Ipu pacuere 3/1eMEHTOB Ha JefiCTBHE NONEPEUHON CHIBL
JOJIXKHO c06JI04aThesl YCI0BHE

'
rae fz— wiomans GeroHa, HAXOMALIETOCA B MPEHeax BBICOTHI.
9.6. PacueT Ha JeHCTBHE TIONECPEUHOH CWIBI He TNPOU3BOIHUTICA,
ecJiH cODJI0aeTCsl YCJIOBHE

’
Q< O’BRPF 5 122

rae @ — momepeuHas cuia, AeHCTBYIOWMAS B HAKJIOHHOM CeJEHHH, OT CYMMbI BHellF
HHUX Harpy30K, PACIONOXKEHHKIX IO OFHY CTOPOHY OT PpacCMATPHBAECMOrO Ce4CHHA.

9.7. Ilpn HecobJilonenun ycnosus (122) pacuer GyponaGus-
HBIX CBai NPOH3BOAHTCH H3 YCJOBUS

Q= ZRaxF;'+06’ (123
e ZRgqxFr — cymmanomepedHsix yCHiHi, BOCOPUHUMAaeMas XOMyTaMH;
lga — HonepevYHoOE YCHIHE, BOCHPHHUMaeMOe GeToHOM.
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B dopmyae (123) npuHATH caeaylowHe 0603HAUYEHHA:
Ry ,~ pacyeTHOE CONPOTHBIEHME APMATYDPBI XOMYTOB Ui HPEAENbHEIX COCTOSHIN
NepBoill TPYNIHI Ha Me#CTBHe monepeunol cHibl; £, — OBoHHad MIoanh ceve
HHAA XOMYTa, IePeceKaeMoro HaK/IOHHOH TpeluHol.
Beanyuny Q5 onpeaensiem no gpopmyae
I
T ¢

TIOe - JUTHHA TIIPOCKUHMHM HAKJIIOHHOTO CSYCHHA HA NPONOJILHYIO OCh IJIEMEHTA.

(124)

>

B. IIpouHocCTh Cevennit, HAKJIOHHLIX K MPOMOJIbHOM OCH 3JIeMEHTa,
Ha OeHCTBHe H3rudammero MoMeHTa

9.8. Pacuer cedeHu#i, HAKJIOHHMX K NPOAONBLHOA OCH 3Je-
MeHTa, Ha JleHCTBHe M3rubaloniero MOMeHTa cJeAyeT NMPOH3BO-
auTp o CHull 2.03.01-84.



10. TPEIMHOCTOUKOCTD U XECTKOCTDh
BYPOHABHMBHBIX CBAM ITPH U3TUBE

a. O0Opa3oBaHHe TPEnMH, HOPMAJLHBIX H HAKJIOHHBIX
K IPOIOJIbHON OCH JIeMEHTa

10.1. YcH.aHe, BOCIPHHHMAaeMoe ceueHHeM, HOPMAaJbHBIM K
NPOLOJABHOR OCH 3JIEMEHTA, CNpejesiseTca HCXOAA H3 CaeRyo-
LIHX NOJI0XKEeHHH:

ceueHHs nocie nedopMauMit OCTAIOTCS IUIOCKHMH;

HanpsixkeHHsi B 6eTOHe CXKaTOH 30HH ONpPeJe/SIOTCHA ¢ yye-
TOM YNpyron.1acTHYecKHX aedopMannii;

3MIOpa HanpsiXXeHHH B CXKAaTOH 30HE TPEYToNbHa;

HanpsikeHHs B GeTOHe pPacCTAHYTOfi 30HH pachHpejeseHH .
PABHOMEPHO i WMCIIEHHO PaBHBI R or 5

HanpsXKeHHs B apMaType paBHH aJjrefpanueckoii cyMmMe
Hanps>KeHHH, BH3BAHHHIX YCAaJKOH H NoOJ3yduecTblo GeToHa, H
HATPKEHUIO, oTBeYalolleMy NpHpalleHHI0 AepopManuii OK-
pyxaiomero 6eToHa;

3MNI0pa HanpsXXKeHHH B CXKaTOA M pacTsAHyToOll apMaTtype H3-
MEHSeTCA N0 NHHeAHOMY 3aKOHY.

10.2. Pacuer no 06pa3oBaHHIO TPeUIHH POH3BOAHTCSH H3 yC-
JIOBHS

M= MT . (125)

roe M — narubaoumit MoMeHT, AelcTBYIONIt B paccMaTpUBaeMOM CEYEHHH ; M,.—
MOMEHT, BOCIIPHHHMaeMbil CeueHHeM, HOPMANTBHRIM K [IPOONBHOR OCH JNeMeHTa,
1pH 0Gpa3oBaHiM TPEUMH U oNpeflendeMbiil 110 Gopmye

4
n Sy, + nSa,
y y
tiie Ssou Sgp— CTATHUECKHE MOMEHTHI COOTBETCTBEHHO CKATOH U PacTAHYTOH 30H
GeToHa OTHOCHTENBHO Hynepok mummn; A~ =E4[Ep5  (Eg— MOJLY/Ib yTIpyToc-
TH apMatyphl, £y —~ HavanbHBI MOJYNH YHOpyrocT# GetoHa); Sy o » Sao —

CTaTHYECKHE MOMEHTH! IUlolafelt COOTBETCTBeHHO CxaTodl A’ H pacTaHyTOM A4 ap-
MaTypbl OTHOCHTENIBHO HYJISS Off JTHHUM .

Benmuunbl, BXOAAumMe B ppipaxenue (126), onpene:siorcs o ¢op-
MyJam:

a)pH X <1

M, =S + +S g 126)

3
s
S&;,—z—(%—fs;y[a,o (1+4c0s%0)-sinf cosp(13+2cos°P)J; (127

5 3ak. 313 97



3
Sa'o': r SR-P [47 712388008p+55[,1ﬁ (6082ﬂ+c03ﬁ_

~Sinp cosp+ )t 3cosparc s (1-Sinf)- sin3p);  (128)

)) = I)T'(f"CDS'/?) =7 ni f L r Casﬁ P o (1

" Sa0 % "~ f -a.1? 130
y Vr(1-cosp) ;é; fr, f‘ai[r(ﬁwsp) ¢] : (130)
Npuw x 31
/7'366 . 2 6 (21#(_"052 -

SE“’:W [3/3{14-003 f2)+ 16 cos fo Y24
- sinp)+s,n/p-cos/)(17caszp« 13 suzzjo)] 5 (131)
S5 .= .’fgaﬂ[ZSinpi- sinp-cgsz/.)+3c‘osﬁ(p*3mﬁ+

. D
+ Sinp cos/J)] , (132)
7 Sgo Cs r

y Vr(1+cosp) ‘.‘Zﬂ[f aL.[r'.chasp)—a‘_’]; (133)

”Sg, Gy = 2
= - -a. ] 134
y Yr(1+cosfd) zé;n[faz [r(1-cosp) QL} (134)

B ¢opmynax (127) — (134) npuusaTH ciaenyiomue o6o3Ha-
YeHHs: ’

&5 — nanGonbizee HAMPSDKEHHE B CHKATOM 30HE CeveHud; () — TIOJNIOBHHA MEHBING

ro yrna { /2 B paguMaHax), o6pasyemMoro XByMsa paMyCaMH , OPOBeACHHLIMH H3
IeHTPa CeueHHH K ABYM KPalHHM TOUkam CKaToH 30HMI cedeHus (puc. 70);Rpp—
pacyeTHOE COMPOTHBIICHKHE 0EeTOHa OCEBOMY PacTSXKEHMIO ISl HPENENbHLIX COC-
ToAHMH BTOPOH Tpynmbl; Y — KO3hHIHMEHT, XapaKTePUIYIOLLHH YIPYTOITIacTh
yecKoe cocroAHne GeroHa CxkaTolf 30HE M paBHbHi: 0,45 — HpH KpaTKOBpeMeH-
HOM felicTBUM Harpy3ku, 0,15 — npe NIMTEeNBHOM LeflCTBHM Harpy3IKH; T'— pa-
JHYC IONEePEYHOTo CCHEHUA AEMEHT2;

’&-'-'—%‘—‘—‘- (a! u a,— xparvaitime paccTOSHUSA OT LEHTPa TDKECTH COOTBETCT-

BYIOUIET'O CKATOTO W PACTAHYTOTO apMaTypPHOTO CTEpXKHA O TWIOCKOCTel, epres-
MMKYTSPHLIX MIOCKOCTH H3ruba, ¥ NPOXONAUX COOTBETCTBEHHO Yepe3 HaHOonee
cxaToe u HauGonee paCTAHYTOE BOMIOKHO CedeHus) .
Ilpumeuanne.Buaubonee pacpocTpaHeHHOM ClIyyae ~ NpHMEHeHHe ap-
MaTyphl OJHOrO Kiacca B CXaToi W pacTAHyTOH 30HAX CEYCHUA — BOITHUHHY
f,, MO’KHO BRIHOCHTb 32 3HAK HHTETPANBLHON CYMMBL.
¢
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Puc.70. CxeMa ycumit ¥ 3mop HanpsXeHuit B CeyeHMH, HOPMAIBHOM K IIpo-
DOonbHOH ocH u3rnbGaemoin GypoHaGuBHON cBaH, IpH pacdeTe ee mo oGpasoBa-
HHIO TPeLUMH H OTpPeeNIeHHIO XKECTKOCTH Ko 06pa30B aHus TPELIMH

10.3. [lns onpenesieHHs NOJIOXKEHHS HYJEBOH JHHHUH H Be-
SIHYHHB, HCMOJb3yeM [Ba YPAaBHEHHA PaBHOBECHS:

/
Ng * No=Ny=Nyg =0; 3s)
nS, ”s(/z_o
Sept —5 -~ -~ S50~ 0. (136)

B ypaBuenusix (135) u (136) npuHATH caeayouue 0603Ha-

YEeHHA:

N5 1 N5, — paBHOAeHCTBYIOUME ycuimlt B GeToHe COOTBETCTBEHHO B CXKATOMH M pac-
TAHYTOH 30Hax cedeHHA; N, ; A~ paBHORmeficTByOIME YCHIHH COOTBETCTBEHHO B
CKaTo# B pacTAHYTOH agMa'rype;

n8y, nSa.

S&p; - Sb_p_ BETMUMHEI Te e, To U B opmyne (126).
BeanyHHH, BXOAfiiHe B ypaBHeHnhe (135), ompenensieM no
tdopmynam:
a) mpu x<T°
r255 : 3
N (3sinp- 3pcosp-sin’p); (137)

60" F(i-cos )
Ngp= 2R (3141592 -pp + 0,5 sin 20); (138)

G5 n , '
2 = 5 - -all; 139
Na = 57 (1=cos ) Z n far(1-cosp)-a;]; (139)

5% 99



Gs 7
Yo= Srlicospy 2 M [r(1+cosp)-a;]. (140)
6) mpux =7
. r?cs . o
Moo= 3(1+cos ) [sirn (3~ sir‘p)+ 3 casp+6cosjox

x arc sin (1-8inP)+6sin Q2 cosp (1+cos p -sin f)]; (141)

NE,p, = rzRPﬁ (P-0,55in2p); (142)
) G r ‘
N & E . fa;[r(1+cosp)-a;]; (143)

=8
@ Yr(1+cosp) =1
N % — £ fa,[r( )-a]. (49
= I n.fa.[r(i1-cosp)-a-].
& Ip(trcosP) ;=1 ¢ ¢ f7-4,
10.4. PacueT BeAeTcs MeTOJOM NocjenoBaTe/bHbX NPHO/IH-
JKeHH{l U BHIMOJHAETCH CJIeAYIOUHM 06pa3oMm:
a) 3amaemca yriom /0 (Ipu x <r ero BeJHuMHA OGBIYHO CO-
craBiseT He MeHee 1,3 pan), cuHTadg 4To0 X <1 ;
6) u3 ypasrenus (135) Buunc/iseM 3Hauenne Ggno ¢op-

myJe
= 65N5P

5] - f
Nﬁ.o+ Na,+ Na

(145)

TaK KakK BeJIHUHHA G5 BXOJAHT B YHCJ/IHTE/Ib K 3HaMeHaTe/b npa-
Boit uacTH BmpaxkeHHsn (145) fem. dopmyam (137), (139),
(140)], To OHH COKpPAIAIOTCH;

B) 1O 33a03HHOMY 3HAYCHHIO YTIIa IDH HAl[ICHHOH BEMMHHE 65
onpegengen 3Hayenue ypagreuns (136);

r) ecau 3HayenHe ypaBHeHHs (136) He paBHO Hy.IO, TO 3a-
AaeMcs CJeAYIOUHM GoJbliHM 3HauYeHUeM yria £ H BHOBb
NPOH3BOAHM BLIYHCJAECHHA 10 TeX Nop, noka ypapHeHne (136) ne
6yaeT paBHO HYJIO;

Mpumeuanue. Ecnu npu sHavermm £ =1,570796 ypasuenue (136) me
PaBHO HYHO, TO Y HaC X > 7 . B 3TOM ciyyae pacueT BedeM B TaKol xe mocne
HOBAaTeNBHOCTH, HO 3HaUcHNs Gy oUpeReNAnT u3 dopmyn (141) - (144), a 3xave
HHE YTTIA 2 , HaUWHad ¢ BemmyaHel 1,570796, nocTencHio yMeHbliiask 5O BLINONHS
Hus ycnoeua (136).

Onpeneaus npu nomoux ypasuenuit (135) u (136) 3Have-
HUe yria £ H BeJTHYHHB Gy, M0 ¢popMyae (136) naxoasr Be-
JHUHHY M. u nposepsoT, cobitogaercs JaH ycsroBHe (125).

10.5 Pacuer no o6pa3oBaHHIO TPelIHH, HAKJOHHBIX K Npo-
AOJbHON OCH 3jleMeHTa, caeayer BecTH no CHull 2.03.01-84.
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6. XKeCcTKOCTL ¥ HIMPHAA PACKPHITHS TPEIMH H3TAOaeMbIX
Oyporabusanix cBaii. XecrkocTs GyponabMBHBIX cBail Ha

y9acTKaX ¢ TPelMHaMH B PACTAHYTOH 30He

10.6. )XecTkocTh H3rubapomux 6ypoHaGHBHBIX CBafl onpene-
JSIeTCA U3 YCJOBHML, H3J0XKeHHbX B I 10.1 Hacrosuero Pyxo-
BOJCTBA.

10.7. XecTkocTh GypoHabHBHBIX cBafi Ha YyuyacTKax, TrAe
06pa3yloTcsi HOpMaJibHHE K NPOAOJbLHOH OCH TPELiHHbI, Ompe-
nensercq no ¢popmyne

M
8= —i———> (146)
M, M,
B
rae 8 — XecTKOCTh CBau B PAacCMAaTPHBAEMOM CedeHun; Mg 1 /V’A— MOMEHTBI COOT-
BETCTBCHHO OT KPAaTKOBPEMCHHOTO M UMTEIIBHOTO AedicTBUA NOCTOSHHBIX H JIH~
TENBHBIX Harpy3oK; B k H BA—- KECTKOCTh CBal B paCCMATPHBACMOM CCUCHMH OT
OeHcTBUA COOTBETCTBEHHO KPaTKOBPEMEHHOT'O U OT JJIMTENbHOro HeHCTBHA OC-

TOSHHLIX M OJIATETBHBIX Harpy3ox; M — NomHBIA MOMeEHT (MOMEHT OT HeficTBHA
BCEX HAarpy30K) , AeHCTBYIOIMY B PaCCMaTPHUBaeMOM CEUCHHM.

Beanunnn B, u 8, onpegensiem no popmyaam:

« By

5 YM, E,r (1% cosp) 14
K= 5
0,9/1,65
))MAEahax
= (148)

nGs[¥, (A= x) ¥, x]

B ¢dopmynax (147) u (148) npuHATH caeayiomue o6o3Ha-
YEHHSA:

‘Pa — xo3duunent, ywmreBaionmit pabory pacTaHvIoro 6eToHA Ha YYacTKe ¢
TpeLHMHaMH ¥ ompefeisieMbit no 1. 4.29 CHull 2.03.01-84 ¥5 — xoaddmument,
YU TBIBAIOUMA HEPaBHOMEPHOCTD pacnpefesieHus nepopmaimii KpaitHero cxXaToro
BonokHa GeToHa Ha ydacTKe C TpeUWHaMH H pasHbiit 0,9. OcTanbHble 0603HaYeHH
Te Xe, UTo H B pasgene 10 a HaCTOALIEr0 Py KoOBOICTBA.

MTpumeuanue B dopmyne (147) 3HaKk "MHUHYC” CTABHTCA TIPM & < 77 |
3HaK “miioc” — mpH X 2z .
10.8. JIns onpejesieHHs MojoXeHMA HYJeBOH JIMHHH H Be-
JIHYHHB HCMO/b3YIOTCS TPH ypaBHeHHs paBHoBecus: (135),
136) u
(136) s

&0 - =
y ' S&o 0,5M=0. (149)

CxeMbl YCHJIHA M 3NIOPH HANpPAMXeHUi noxaszaHbl Ha pHc. 71.
Besnuunnl, Bxoasmue B ypasuenua (135), (136) u (149),
onpeaeasiorcs no opMy.aam:
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aynpn xsgp:
Ng,= rjgpn [3,141592- o + 0,5(sir 20 + i 2y)~y]; (150)
S5~ _T'—J-EJ_I" [4,712368 + 3sin P-c0os P (cosP-Sin p)+
+3cos p arc sin (1~ sin P)+ 3cos (sin 2 -1)+ 3sin 2 -
-sin3p~25iny *s:‘ny-cosfq-5c03y(y+smy+1+ siny-msy)j;(lSl)
g)rpn x=r

N5p=T Ry P05(sin2p~sin2y)-yl; (152)

— T'S

-

S _.__R_‘.’l . 2 .

5" 5 L2sinp+ Sit 2 cosp+3casP(P+Sin o+
+5in P cos )~ 2sin y-sinycos?y -3cosy(y+Sin y+

+ siny cosy) -3 (casy -casp)(y-0,5sin 24)]. (153)

Gy .
) o

2p %

%y -

S
= Nk

2

Puc.71. Cxema ycHIIHH H 3IDOP HANpsDKeHWH B CeYeHHH, HOPMAITBHOM K HPOOIIb~
Hoit ocu uarnbaemoti GypoHaOUBHOL cBaH. Hpu ONpedeIeHHN e¢ KCCTKOCTH IIocTie
PACKPBITHA TPELFH H ONPEIENICHUA BeIMYHHEI HX PaCKPLITHA

Ocra/bHble BeJHUHHBL, BXoaAuye B ypasuenns (135), (136)
u (149), onpeneasiorcs coraacHo pasgeay 9.8 Hacrosutero
PyxoBoacTBa.
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B. PacyeT o pacKphITHIO TPELIMH, HOPMAJIbHBIX
K NPONONEHON OCH JIEMEHTa

10.9. [lIupuHa pacKpHTHSA TPeUIHH, HOPMAIbHHX K POAOJb-
HOH OCH 3/1eMeHTa, onpepeasercs no gopmy.ae (138) CHull
11-21-75 ¢ sBeneHHem B ee npasyio 4actb KospdHuHeHTa A,
YUHTBIBAIOLIEr0o YCIOBHA 6eTOHHPOBAHHA H paBHOro Kz=1 —
npH GeTOHMPOBAHHU «CyXHM cnoco6oM»; Kz=2 — npu Ge-
TOHHDPOBAHHH C NPHMeHEHHEM TJIMHHCTOrO PacTBOpa.

Beanunna 3&; B 3TOM cJaydae onpenmensercsamis HauGosee
pacTSHYTOTO apMaTypHOrO CTEpXKHA MPH MNOMOWH  (OpMy.
(140) uau (144) B npeANONOXKEHHH, YTO B HUX BeJHUHHA £Q;
paBHa Hy.JIlo,

r. Pacuer no pacKphITHIO TPELIHH, HAKJIOHHBIX
K NPOIOJIBHOM OCH 3/IEMEHTa

10.10. HInpusa pacKpHTHS TPelLIHH, HAKJOHHBLIX K NPOAOJb-
HOil OCH 3JeMeHTa, onpefenserca no ¢opmyne (146) CHuIl
11-21-75. T1puueM B HalleM ciydae:

]

M

t=q/ Fé . (155)
B ¢opmynax (154) u (155) npuHATH cieayouine 0603Ha-
YeHUs:

d — Juamerp cBau; F 6’ — miomans GeroHa, HaXOAAIErocA B npegenax BbICO-
TBI:

oc:ra.nbuue o6o3navenus te ke, 9to 1 CHull 2.03.01-84.

F ldu; (154)



11. YCTPOVICTBO 3ATJIYBJIEHHBIX HHXXEHEPHbBIX
COOPYXEHWH

a. Ycerpokcro OypoHaOuBHBIX cBail CyXuM criocoboM

11.1. BypoHaGuBHBle CBaH B CBA3HBIX CYXHX H MAaJIOBIAXHBIX
rPyHTax yCTpaHBaloT CJeAyIOUHM criocoGoM: 6GypoBoi arperar,
CHAGXKeHHBI PAGOYHM OpraHOM, AeACTBYIOIIHM 1O NPHHUHNY
BpalllaTe/ibHOrO GypeHns (IIHeKOBasi KOJOHHA HJH KOBIIOBHH
6yp), pasbypHBaeT CKBa>XHHY HeOGXONHMBIX AHaMeTpa H IJy-
GHHbI.

VcThe CKBaXKHHB OT BO3MOXKHOTO OOGPYLIeHHs 3aLIHUIAIOT
MeTaslJIHyecKHM NaTtpyGkoM. BypeHHe BHINOJHSAIOT C NMEPHOIAH-
yeckolfi Bbilauefi rPyHTa Ha NOBEPXHOCTb B OTBAJ HJH FPYHT
TPY3AT B aBTOTPAHCHOPT.

B Heo6X0oaHMBIX CJayuyasx, HOC/e TOro, Kak 3a6o# CKBaXXHHH
JOCTHI'HET NPOEKTHOH OTMETKH, B HHXKHEH YacCTH HJH MO AJHHe
CKBaXXHHbl pa3bypuBalor nosocTh. Ilo oOKoHuaHHH GypeHHS
CKBaXKHHY OCBHAETE/bCTBYIOT.

3aTeM B CKBAXKHHY YCTAaHaBJMBAIOT apMaTypHuH Kapkac,
noc’e yero GETOHHPYIOT CKBAXKHHY.

BeToHHpOBaHHEe OCYIIECTBAAIOT METOAOM BepPTHKaJbHO ne-
pemetaiowmeiics Tpy6u (BIIT). IpumenseMble 6eTOHOJNHTHLIE
Tpy6Hl, KaK NpaBHJIO, CEKIlHOHHhIE, €O CTHKaMH DPa3JIHYHHIX
KOHCTPYKIHI H TeJleCKONHYeCKHe.

BeroHHylo cMecb B NPHEMHYIO BOPOHKY GETOHOJNHTHOH TPY-
6B NMOAAIOT HEMOCPEACTBEHHO M3 aBTOGETOHOCMECHTEJS HJH
crienHabHOrO NpHeMHOro GyHKepa, NPHrOTOBJSAIOT ee Ha MecTe
An60 N0CTaBJAAIOT UEHTPAIH30BAHHO.

[To mepe GetonnpoBaHHs GeTOHOJNHTHas Tpy6a H3BJIeKaeT-
Cfl U3 CKB2)KHHBL.

BetonHylo CMecb B CKBa)KHHE MOXKHO VIUIOTHATb C IO-
Mouibio BHOPATOPOB, YKPeNJeHHHX Ha NpHeMHON BOpOHKe Ge:
TOHOJIHTHOM TPYOH.

Mo oxoHYaHHH GeTOHHPOBAHHA CKBa)KHHH FOJIOBY CBaH
(opMyIOT B CnelHaJbHOM HHBEHTapHOM KOHAYKTOpe.

Mo 3TOfi TEXHOJOTHH NpPHIOTOBJAIOT GypoHaGHBHHE CBaH
nuaMerpoM ot 400 no 1200 MM u anuso#i no 30 M.

Bypenne ckBaxkHHH AnaMeTpoM 400—1200 MM nponsBoauT-
cs HaBecHMM oGopynosaruem CO-2, HBO-1 (CO-1200),
C0-1200/2000 Ha 6ase kpaHOB-3kckaBatopos I-10011, 3-1252
pan MKT-25 craHkaMH BpaumaTejbHOrO LIHEKOBOro GypeHHs
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YI'BX-150, BTC-2 uau n06bMH APYrHMH YCTAHOBKaMH, 103-
BOJISIIOIMHMH GYPHTb CKBaXXHHH aHaMeTpoM He meHee 400 MM
10 T1yGHHBHI, NPelyCMOTPEHHOH NPOEKTOM.

ITpn ycraHOBKe M HEHTpPOBKe 6YpOBOro CTaHKa CMelleHHS
B IJIaHe H OTKJ/IOHeHHS BePTHKaJIbHOH OCH IUTAHTH OT NPOEKT-
HOTOQ TOJIOXKEHHs OCH CBaH He JONMYCKAIOTCA.

BeronnpoBaHue ocyuiecTsasercsi noaaueii GeTOHHOI cMecH
yepe3 BOpOHKY (6yHKep) c GeTOHOJHTHOH TPYGO#Ml HapyIKHLIM
nuaMeTpoM, Ha 25—30 MM MeHbUWIHM JHaMeTpa CKBaXKHHH
(anst GeTOHHWX cBafi) WJH BHYTPeHHero AHaMeTpa apMartyp-
HOro Kapkaca (AJs Kene306eTOHHHIX CBafi), HO He MeHee
273 MM.

JauHa GeTOHOMUTHOM TPyGH Ha3HauaeTCH TakKo#, uTOOH
3230p MEXAY HHXKHHM KOHIOM TPYGH H 3a60€M CKBaJKHHBI ne-
pen HayanoM GetoHHpoBaHHs 6bi1 B npesenax 20—50 cm.

Jlna GeTOHHPOBaHHA NMPHMeHsAETCA GETOHHAs CMeCh MapKH
He HHxke 200 c ocaxkoit Konyca 14—16 cm.

Jns GeTOHHPOBAHHA HeapMHPOBaHHHX CBaH AHaMeTpPOM
600 MM u Goablue ¢ mopavell GeTOHHOM CMeCH yepe3 GeTOHO-
JIUTHYI0O TPyOy ZROMycKaeTcsi mNpHMeHeHHe GeTOHHOR cMech
NJIACTHYHOA KOHCHCTEHUHH C ocajiKoit koHyca 8—10 cM npu
06s3aTe/IbHOM YNJIOTHEHHH 6eTOHa B TOJIOBHOfi YacCTH FJIyGHH-
HHIM 3JIeKTpOoBHOpaTOpoM (BHG6POGY/NaBOA HJH BHGPOHIION).

KpynrocTb rpaBHs AJifi H3roOTOBJIEHHst GETOHHBIX CBad [0J-
XKHa O6HTb He Gosiee 40 MM, a mwe6Hs 30 M. [IpouyHocTs rpaBus
HJH We6Hs Z0JKHA GuTbh He MeHee 80 MITa.

BeronupoBakne GypoHaGHBHBIX CBaH AOJIXKHO NPOH3BO-
AuThesl 6e3 nepepoiBoB.

TexHosmornyeckas cxema ycrpoifictBa GypoHaGHBHLIX CBail
CYXHM crioco60M NoKasaHa Ha pHC. 72.

6. Yerpoiicteo 6ypoHaGHBHBIX cBait MOKPLIM ciocoGom

11.2. TexHoJorus u3rdroBjieHHss OypoHaOHBHHX CBaf ¢
KpenJieHHeM CTeHOK CKBaJKHH OT OGDYILEHHs H3GLITOUHBIM [1aB-
JieHHeM BOAB HJH INIHHHCTOFO DacTBOpa NPHMEHSETCH NPH
pa6oTe B HeyCTOHYHBHIX OOBOAHEHHBIX TPYHTaX.

DBypenne ckBajKHH ocyllecTB/sieTcs BpallaTeJbHbIM CHO-
co60oM, OHaKO NMPH NPOXOAKe CKaJbHHIX BKJIOYEHHH H MpOC/o-
€K MOryT GbiTb HCIOJb30BaHb CMeHHbE paboyHe OpraHb yaap-
Horo THna (rpefidepnl H noJioTa).

CTeHKH CKBaXXHHB B 3TOM CJyYae YAepKHBAIOT OoT o6py-
IIEHHA TJHHHCTHM PAacTBOPOM HJIH H3GLITOYHHIM JaBJIEHHEM
cTos6a BOAB B CKBa)KHHe. DTOMY Ke cnocoO6CTBYeT H 06pa3o-
BaHMe Ha CTEHKAaX CKBAaXKHHLI TIHHHCTON KOPKH.

6 3ak. 313 105
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Puc.72. Cxema ycrpofictea | ¢
Gy pOHAGHBHBIX ;Baﬁ c
YUIHpeHHOHi IATOH CYXHM
criocoGom N
4 — wHeKoBoe Gypenue AuamMerpom 400600 Mmm; G — yCTPOIiCTBO yIIMPEHHONH NONOCTH NPH NOMOLH pacmupm'enn' 6 — YCTaHOBKa

KOHAYKTOPa HHBCHTAPHONK OnajiyGKH M apMaTypHOro KapKaca; 2 — ONyCKaHde BOPOHKH ¢ GeTOHONMTHOIM Tpy©0oil; O — 3amonuenue
CKBaOWHHBL GeToHHOi cMeckio mapok 200-300 ¢ ocapkoi xonyca 10~12 cm; e— u3Bnedenue Serouonurnoii 1pySui ¥ hopMHpOBaNHE
TONOBBI CBAM;

I — crpenosoit xpan; 2 — nasecnoe Gyposoe ofopynosatine CO-2; 3 — Gyposas CKBaXHHA; 4 — pacuIMpHTeNs; 5 — KOHAYKTOP-ONa-
ny6Ka; 6 — apMaTypHbIi Kapkac; 7 — BOPOHKA GeTOHONMMTHOM TPYGHI (GyHKep) ; & — BUGPOGAAEA; 9 ~ yIUMpEHHan MATA
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Puc.73. TexsHomorayeckas cxema ycTpoitcTBa GypoHaGHBHBIX CBalt B HeyCTORUMBBIX FpyHTax

@ ~ GypenHe CKBRKHHBI XEJIOHKOM; 6 — nocaaka o6capnoit TpyGel; 6 — GypeHHe CKBaOXKHHbI 10 POSKTHON OTMETKH] 2 — 3aYMCTKA HA

CKBaXuHbI H OTKAUHBANHeE NYNbNibi; O — YCTAHOBKA apMATYPHOTO KapKaca; ¢ — 3aMONHEHHe CKBaXHHbI GeToHOM; | — GypoBas ycra-
S wHoska YKC-22; 2 — wenonka; 3 — suGparop BII-80; 4 — oGcansan TpyGa; 5 — riyGunnsiii Hacoc; 6 — apMaTypHsIit kapKac; 7 — Be-
~  foHonuTHaA Tpy6a ¢ BHGPOGYHKepOM
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Puc.74. Texuonoru-
yecKasn cxema
ycrpoiicrBa 6ypoHa-
OMBHLIX CBaH B He-
yCTOWYABEIX TpyH-
TaX C HpUMeHeHuem
GypoBOH yCTaHOB-
xu C0-1000/1200
a — Oypenue ckBa-
XKuHBI; 6 — ycTpO#i-
CTBO  YIIMPEHHOH
TIONOCTH NIPH TIOMO-
oM PacIHHPHTENsN

/

NOJ 32WMTOlH TIMHHCTOrO PacTBOpa; € — yCTAHOBKA apMaTypHOro Kapkaca; @ — ycTaHOBKa Gerowomutsoil TpyGhl M GeTouHpoBauue
YUIApeHHOH [OIOCTH U cTBONA Metoaom BIIT; 0 — ycranonka wiHBeHTApHOH onanyGxu M GETOHMpPOBaHHE OTONOBKA CBaH;

I - crpenosoit kpan MKI'-25; 2 — Gypopoit koupaykTop; 3 — GypoBoil paGouun opran; 4 — GypoBOi WHIMHApP; 5 — ABTOCAMOCBA;

6 — eMKOCTb AN FIHHHCTOTO PacTBOpa; 7 — PACIUMPUTENb; &

- apMaTypHseiit kapkac; 9 — GyHkep ¢ GeroHosmTHON TpyGoii; 10 —

asroGeroHocMecutenb; [/ — uHBeHTapHaa onanyOka; 12 — cteon GyponaGusuoit cean; 13 — ymmpennas nsra



[Tocne npousBoacTBa OypoBBIX paGoOT H 3aYHCTKH 3260
B CKBa)XHHY YCTaHaBJIHBAIOT apMaTypHHI/i KapKac H MeTOLOM
BIIT GeroHHPYIOT NHTHIMH GETOHHHIMH CMECAMH C OCaJKOA
koHyca 16—20 cm. [Tpu GeToHHpPOBaHHH NOA BOAY NPUMEHSIOT
CeKlIlHOHHble GeTOHOJIHTHbE TPYOH ¢ GBICTPOPA3BLEMHBIMH CThI-
KaMH.

Cnoco6 GeTOHHPOBaHHA H ()OPMOBAHHSA TOJIOBH CBaH He OT-
JIHYaeTcsi OT cnoco6a GeTOHHPOBAHHA CBafi B CYyXHX TPYHTaXx.

MunuMaabHHR AHaMeTp OYpPeHHR CKBaXKHHLI, KOTOPHH® MO-
KeT GBITb NPHHAT NO TEXHOJOrHYECKHM YCJOBHAM YCTPOHCTBA
GeTOHHHIX HaGHBHHIX CBal, 6eTOHHPYEMHIX NOABOAHKIM CHOCO-
6oM, paBeH 390—400 MM, xese306eToHHHX — 500 MM.

MakcnmasibHbift JHaMeTp GypeHHs CKBaJKHH YCTaHOBKaMH
VPB-3AM 1 VI'BX-130 — 800 MM, npu yjaapHO-KaHaTHOM
H  BpallaTteJpbHO-BcachiBaiomeM GypeHnH — 1200 wmmM,
CO-1200 — gmo 1500 MM. Jlnamerp pa3bypHBaeMHX YUIHPeHHI
1200, 1400, 1600, 1800 1 2000 mM.

CocTaB I'IHHHCTOrO PacTBOpa 3aJaercs NPOeKTOM H NoAGH-
paeTcsi CTPOHTebHOM JabopaTopueli B 3aBHCHMOCTH OT Xapak-
TEPHCTHKH Npope3aeMhiX PYHTOB H NPHMeHSeMOH TJIHHHI.

YpoBeHb IVIHHHCTOrO PacTBOpa B CKBaXKHHE HE3aBHCHMO OT
crnoco6a GypeHHS J0JIXKeH NPeBHILIATh YPOBEHb FPYHTOBHIX BOJ
He MeHee yeM Ha | M NpH Hajau4u¥ oOcaaHo# TPYGH, a NMpH
OTCYTCTBHH He AOJIKEH OHiTh HHUIKE YCTbSi CKBaXKHHEL

CoctaB GeTOHHON CMeCH ZOJKeH oGecneyHBaTh NOJyYeHHe
NPOYHOro H A0JroBe4yHOro 6eTOHa 3aJaHHOA MapKH H YAOBJeT-
BopaTs TpeGoBaHuAM aeficTByiomtHx FOCToB Ha FHAPOTEXHH-
yeCKHi 6eTOH.

[IpoyHocTs GeTOHa mpH NOAGOPe ero cocTaBa Ha3HayaeTcs
Ha 10% BbIIIE TIPUHATOH IPOEKTOM.

Mapka GeToHa A/ NOABOAHOr0 GETOHHPOBAHHA AONMYCKaeT-
cs He HHxKe 300 mpu pacxoAe neMeHTa He MeHee 400 kr Ha | M*
GeToHa. ’

TexHosoruyeckas cxema ycrpofictea GypoHaGHMBHHX CBaii
B HEeyCTOHYHBBIX FPYHTax MOKa3aHa Ha pHcC. 73, 74.



12. HATYPHBIE UCTIHITAHHSI BYPOHABHBHbIX CBAY

12.1., ByponaGuBHble cBaH, npHMeHsieMble B (yHAaMeHTax
YAEPKHBAIOUIHX COOPYKeHHH, uallle BCero NOABEpXKEHb COB-
MeCTHBIM BO3AEACTBHAM BEPTHKaJbHOH H rOPH3OHTAaJbHOH Ha-
rpy3kH, a OypoHaOHBHbBIe CBaH, YCTpaHBaeMble Ha ONMOJI3HEBBIX
Y4YacTKax B KayecTBe YNOPHBIX CTOeK JJis YAEPXKHBAIOLHX
CTeH HJIH B CBAMHBIX 3arpaxJeHHsx, NMOABEPraioTCsl CABHIralo-
H(UM HarpyskaM (uaule BCero Mo yrJoM K OCH cBaH) Ge3 Bep-
THKaJIbHOH BAABJHBaIOWeR Harpysku. C yyeToM 3TOro HaTyp-
Hble UCTIBITaHRA GypOHaGHBHBIX CBail ClieflyeT NPOBOAHTL B OX-
HHX CJIy4yasix TOJILKO Ha AEACTBHE FOPH3OHTAJLHON HArpyskH,
B APYrMX — Ha COBMECTHOE feACTBHE BePTHKaJIbHHX BAABJIH-
BAIOUHX ¥ FOPH3OHTAMBHHIX YCHAHH.

a. Mcniranue cBaif Ha TOPH3OHTANIbHYI0 Harpy3Ky

12.2. 3arpy3ka HCNHTHBaeMOR CBaH NPOH3BOXHTCA NpPH no-
MOIUH OAHOTO HJIH HECKOJIbKHX AOMKPaTOB, YNOPHOT'O YCTPORCT-
Ba # ONOPHOR KOHCTPYKILHH.

12.3. [Ipr ucnuiTaHHH OAHOR CBAaM omopot  ANS CO3XAHHR
rOPH3OHTAJILHOA HArpy3KH MOXET CAYXHTb J106as KOHCTPYK-
uus (HanpuMep, POCTBEPK), PACNOJIOKEHHasA B HeNOCPeACTBEH-
HOR 6aH30CcTH (pHC. 75).

12.4. Tlpn ucnbiTaHHH ABYX cBafi 3arpy3ouHoe yCTPOHCTBO
(aoMKpaT H ynopHble 6ajJKH) PacnonarailoTcs MeXay HHMH.
CBaH CayXaT ONopaMH AJf 3arPy30MHOTO YCTPOHCTBA H HCNH-
THIBAIOTCA OAHOBpPeMeHHO (pHc. 76). PaccTosiHde MexAy cBas-
MH B 3TOM CJlydae JO/I2KHO COCTaBJATL He Menee 4d wau 2D
(d — HapyxHubifi AHaMeTp cBaH: ) — jgHaMeTp YUIHDEHHSN).

12.5 Tlpx HcnbiTaHHAX TpeX H GoJee cBaff ynmopoM MOXeT
6LTh ONOpa, PACMOJIONKEHHAS B reOMETPHYECKOM HEHTpe Ky-
cra. [Ipu pocratouHoM Ha/HyHH O6OpynOBaHHs BCE CBaH HC-
NHTHBAOTCA OAHOBPeMeHHO (pHC. 77). B 3tom cJayuae cBau
MOJXHO HCTIHTHBATH TAaKXe NOMapHO, a OCTaBUIYIOCH (TNpH He-
YeTHOM KOJIHYeCTBe) CBai0 HCMHTATH C MOMONBIO OMNOPHOro
ycTpoiicTha, 06Pa30BaHHOIO M3 ABYX HCAHLITAHHHIX CBail H GaJ-
KH (puc. 78).
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Puc.75. CxemMa HCHBITAHHA OHOR CBaM Ha TOPH3OHTANLHYIO HaTPy3KYy

1 — WcnbrTpIBaeMas cBaf; 2 — rHAPOAOMKpar; 3 — mporuGomepsr; 4 —
pacnopHas Ganka; 5 — 6anKa JUiA KpelUleHns MporHGoMepoB

12.6. [Ipu HH3KOM pOCTBepKe, a TaKiKe MPH HAJHUHH He-
CKOJbLKHX cBafl B HanpapjieHHH ACACTBHA TOPHU3OHTAJILHBIX H
MOMEHTHBIX Harpy3oK peKOMeHAyeTCsi HCALTHIBATb CBaH OA-
HOBPEMEHHO ¢ POCTBEPKOM, KOHCTPYKUHSI KOTOPOro npHHHMa-
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Puc.76. CxeMa OQHOBPEMEHHOrO HCHBITAHHA OBYX CBal
1 — wcneiTBIBaeMan cBam; 2 — nporuGomepnl; 3 — pacnopunie Ganku; 4 —
rHOPOXOMKPaT; 5 — GANKH ifl KpervieHus NpOruGoMepos
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Puc. 78. Cxema HCHBITaHUsA CBaM C

Puc. 77. Cxema oOpHOBpeMEHHOI'O YHOOpOM B [iBe COCEAHUE

MCIBLITAHUSA YeTBIpeX CBai 1 — ymopHble cBau; 2 — ymopHas
] — ucnBiTEIBaEMEIe CBaM; 2 — Ganxa; 3 — pacnopmas Ganka;
FHAPONOMKpAT; 3 — OHOPHBIA y3em 4 — THApONOMKpaT; 5 — MCIBI-

ThIBaeMas CBast

eTcs 10 MPOEeKTY, a LIHPHHA — paBHOM wIary cBai B psny, nep-
MEeHAHKYJSPHOM AeACTBHIO HarpysKH.

12.7. MHHHMaJ/IbHOE PacCTOfHHE MEXAY OCAMH OAHHOUHBIX
ONBITHBIX CBaf, HCMHLITHBAaeMbiX Ha JeficTBHe TMOPH30HTAJbHBIX
CHJI, JOJ/KHO GHITb He MeHee pPAaCCTOSIHHA MEXAY OCAMH CBai B
pocTBepKe.

12.8. YnopHoe ycTpoficTBO /it HCIIHTAHHA CBafl COCTOHT H3
HEHTPHpYyIOlileR NPOKJAAKH, YCTAHABJAHBaEMOil y TOJIOBH CBaH,
H pacnopHo#t 6aikn. Crexyer 0653aTeqbHO PacyeToM . poBe-
PATH HX MPOYHOCTb.

12.9. TIporuGomMepH KpensTcs K YroJiKy, pacno/ioXXeHHOMY
nepneHaHKy/JApHO HanpaBJeHHIO AEHCTBHA HarpyssH. YToOJIOK
KPeNuTCA K ABYM CTOMKaM, 3aGHTHM B TPYHT CO CTOPOHBI Aefi-
CTBHAI Harpy3KH BHe 30HH AedopMaliH, T.e. He MeHee YeM B
20—30 cM OT mJOCKOCTef, NapaJeibHbiX NeACTBHIO Harpys3kH
H MPOXOAAWIHX MO KacaTeJbHHIM K HapyXHOfi MNOBEPXHOCTH
cBafi.

12.10. Hutn nporn6oMepoB pacnosaralorcs napaJjiejibHO
HanpapJeHHIO AeACTBHS HarpyskH B OAHOM YPOBHe Ha NJIOCKO-
CTH, NEpNeHJHKYyJAApHOA AEACTBHIO Harpy3kH, Ha OAHHAKOBOM
PaCCTOSHHH OT BEPTHKaJbHOA NJOCKOCTH, NpoxoAsilefi uepe3
JIHHKIO LefiCTBHA Harpy3KH.

12.11. OnTHYecKHe KBaAPAaHTH YCTaHaBJHBAlOTCA Ha IJaj-
KYIQ TOPH3OHTaJbHYIO NJACTHHKY, XKECTKO YKPenJjeHHylo B To-
JIOBe CBaH.
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12.12. HuBeanp ycranaBiuBaercs Ha rojiopy ceah. Ocb ero
¢dhuKcHpyeTCs B rOPH30HTaJbHOE NMOJIOXKEHHe B HanpaBieHHH
neficTBus Harpyskd. Ha paccrosunan 5—7 M oT HHBeaHpa ycTa-
HaBJIHBaeTC BepTHKaJbHadA pefika, Ha KOTOPO# oTMeyaercs
N0JIOXKEeHHe OCH HHBEJHpa A0 H Mocje NMPHI0XKEHHS HarpyskH.
[lo u3MepeHHHM NepeMelIeHHIM OCH HHBEJHPa 1O pefke H
PacCTOSHHIO OT HHBEJIHPa R0 PefikH onpedenseIcs TaHFeHC yraa
HaKJIOHa FOJIOBBl CBaH, 2 MO HeMy — H €aM YroJ HaKJoOHa.

12.13. Craruueckue HCNMBITAHHA cBaf Ha FOPH3OHTaJb-
HYI0 Harpy3ky npeanojiaraloT ycTaHOBJIEHHE 3aBHCHMOCTH ro-
PH3OHTaJIbHBIX NepeMelleHHii H YIJIOB NOBOPOTa rOJIOBH CBaH
OT RefiCTBHSA HAarPy3KH, BO3pacTalouleil NOCTENEHHO, CTYNEHAMH.

12.14. BennunHa cTyneHell HarpysoK YCTaHaBJHBaeTcs
AporpaMmof noJjieBHX HCMbTaHHA B pasmepe 1/10 mpeanoasa-
raeMof npexe/ibHOR HarpysKH Ha CBalo.

12.15. HuTepBa/nl MexXy OTCUETaMH Ha KaXJAOA CTyneHH
Harpy3xku npuHHmaiorcs corsiacio FOCT 5686—78.

12.16. T'opu3oHTaNbHOE NMepeMelieHHe TOJIOBH CBaH MPH 3a-
JaHHOM CTYNEHH Harpy3KH CYHTaeTcs CTaGH/IH3HPOBAaHHHIM, ec-
JIH ero mpHpauieHHe coctaBjser He GoJee 0,1 MM npu pacmno-
JIOKeHHH CBaH (10 rayGHHH ee 3a/JleIKH) B mecKax — 3a Noc-
Je/lHH# Yac, B I/IHHHCTHX TPyHTax — 3a nocjeaHHe 2 4

12.17. UcnuTande cBall Ha FOPH3OHTAaJbHYIO Harpysky pe-
KOME@HAYeTCs NPOBOAHTH ABYMS CNOCOGaMH:

1) mocsie craGHIXH3aLHH MepeMelleHHA Ha Kaxaofi cTyne-
HH HarpysKkH NMepexoisT cpasy K caenyiouled crynend. B kou-
e 3arpy)KeHHs NMPOH3BOAAT MOJIHYIO pa3rpysky (puc. 79,a);

2) nocJie CTaGHIH3aLHH NTepeMellleHH Ha KaX/A0i CTyNneHR
Harpy3KkH NpoOH3BOAST -YaCTHUHYIO Pa3rpy3Ky Ha OAHY CTyNeHb
J10 NpeAliecTBYOLefl CTyNneHH. YCTaHOBHB BEJHYHHY OCTaTOY-
HOM H ynpyro# nedopMauHH, HarpysKy yBeJHYHBAIOT Ha /ABe
CTYMEeHH cpasy, T.e. 10 BeJHUHHB odyepelHofi ctyneHH. B kom-
e 3arpyKeHHsl NPOH3BOAAT MOJIHYIO pasrpysky (puc. 798).

IMIpumMeywaHne. [lonHaa pasrpy3Ka Npou3BOOUTCA CTYNEHAMHU, PaBHBIMH
OIHON MM ABYM CTYTIEHAM Harpy3Ku

12.18. Mpu ucnmranuu Ha AeficTBHe ropH3OHTaNLHOR Ha-
rpy3KH cBafi, JonycTHMble AeGopMalHH KOTOPHX NpeBHINAIOT
10 MM, a TakkKe NPH HeOOXOAHMOCTH onpejesieHHS BEAHYHHM
nepeMellleHHs TONOBK CBaH NPH 3afaHHON HAarpyske sarpye-
HHe pgxouennyem NPOH3BOAHTH GO/NBUIHMH CTYTICHAMH C pas-
Tpy3kOft HOC/e KaxAOk cTyneHH Ro Hyas (puc. 79,8).
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Puc.79. I'paduku 3aBHCHMOCTH IOpH3OHTANIBHOIO MepeMellleHHs ¢BaM OT BHOa
HarpysKu

@ — TIpH PaBHOMEPHO BO3pacTalileil Harpy3Ke; 6 — TO ke, C NONHOM Pa3rpy3Koi

Kau/JOH CTYNeHH; & — MpH PaBHOMEPHO BO3pacTaiouiedl Harpy3Ke ¢ 4aCTHIHOM
pasrpysKoii nocje KaKROH CTYHeHH

0. HcnpiTaHMe CBait HA COBMECTHOE NEHCTBHE
BEePTHKAILHBIX BAABIHBAIOIMX H FTOPH30H IAJIBHBIX YCHITHIA

12.19. IIps oxHAaeMBIX FOPH3OHTaJbHBIX IepPeMelleHHAX
CBaH OT JAEHCTBHA NOCTOAHHOA Harpysku Gojee 10 MM H nefi-
CTBHH Ha Hee BEPTHKAJbHO# BAaBJIHBAIOIlEHl HATPY3KH HCIH-
TaHHA CledyeT NPOBOAHTL HA COBMECTHOe JefiCTBHe BeDPTHKa/b-
HOH H FOPH3OHTAJILHOH HATPY30K.

12.20. BepTHKaAbHYIO H TOPH3OHTANbHYIO HATPY3KH cjeayer
NPHKJAALIBATL OAHOBPEMEHHO MOHOTOHHO BO3PacCTalOUIHMHK
cTyneHsaMH, paBHbiMH 1/10 pacueTHO#t BepTHKaJlbHO# H TODH-
30HTaJIbHOM Harpy3KH Ha CBalo.

12.21. HcnbiTanne cBafi Ha COBMECTHOE AEHCTBHE BEPTH-
KaJIbHOM H FOPH3OHTAJbHOA HAarpy3oK MOXHO MPOBOAHTL ABY-
Mg cnoco6aMu:

1) aBymst HaH Gosiee ROMKPATaMH, CO3AAIOIHMH Pa3feAbLHO
ropH3OHTAJIbHBIE H BepTHKaJbHHE Harpy3KH;

2) OAHHMM IOMKpPAaTOM, PaclojaraeMbiM NOX H3MEHSIOUIHM-
€S YIVIOM K roJI0Be CBaH TakK, YTOOH FOPH3OHTA/NbHAaA H BEPTH-
KaJbHad COCTaBJIAIOIHE YCH/HA, NepefaBaeMOro IOMKPaToOM,
6blIH paBHBIME CTYNEHSIMH Harpy3kH.

12.22. [Ipn HenbiTaHHH OLHHM JOMKPAaTOM HarpysKy Ha ro-
JIOBY CBaH cJjelyer nepefaBaTh uepe3 KaTKOBLIA LIADHHP, Ha-
AEKHO NMPHKPenJieHHbi K rosdpe cBan. Ocb AeficTBHA Harpys-
KH IOJIXKHA GHITh nepneHAHKYJspHAa NPOJOJLHOM OCH KaTKOBO-
ro HIapHHPa H NPOXOAHTL Yepe3 Hee. JIHHHA AeficTBHA Harpys-

KH A0JXKHA Ae/HTb WapHHD Ha JBe pasBHble HacTd. [Ipoaoas-
Has OCb WapHHPa AOJIKHA JieXaTb B OLHOH BepTHKaJbHOH
NJIOCKOCTH C OCbI0 CHMMETPHH TONEPEYHOr0 CEYEHHA CBaH.
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[lnactuna, yepe3 KOTOPYIO nepefaeTcs YCHAHE Ha FOJIOBY CBaH,
JOJIKHA PacnonaraThCsi CHMMETPHYHO OTHOCHTEJNbHO NMPOAOJb-
HO# OCH IIapHHpa H HanpasJ/ieHHs NefiCTBHA HarpyskKH.

12.23. Hutu nporuGomepoB cJeAyeT KPenHTb K ABYM IITH-
pAM Tak, KaK 3To npeaycMorpeHo n. 12.9 nacrosutero Pykosoa-
cTBa.

12.24. OnTHyeckHe KBaJAPaHTH HJAH HHBEJHD YCTaHaB/JHBa-
10T Kak npeaycmorpeso nm. 12.11 u 12.12.

12.25. HcnoiTanusa ciaeayeT BeCTH A0 JOCTHMEHHs cBaeh
npeje/bHOrO CONPOTHB/EHHA Ha AeficTBHE BEPTHKAJLHOR HAH
FOPH3OHTAJILHOR HATPY3KH.
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