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1. OBIIHE ITOJIOKEHHNA

1.1. Hacrosiuiee pykoBoacTtso pa3paboTaHO K TrIJaBaM
CHull 1-17-77 w CHull 11-21-75, ¢ yueToM «YKa3aHHH 11O NPOEKTH-
pOBaHHIO, YCTPOHCTBY H NpHeMKe PyHAaMeHTOB H3 OypoHaGHB-
Heix cBai» (PCH 263-74), «PekomMeHaauH# 1o npoekTHpoBa-
HHIO OypOHaOHBHbBLIX CBaH NpPH AeHCTBHH Ha HHX TOPH3OHTAJIb-
HOH Harpysku», «PekoMeHAauHi NO NPOEKTHPOBAHHIO H YCT-
poicTBY ¢QyHAaMeHTOB H3 OypoHaOHBHLIX cBaH Ha mnoapala-
ThiBae€MblX TePPHTOPHAX» H PacnpOCTPaHACTCA HA NMPOEKTHPO-
BaHHEe H YCTPOHCTBO 1I0ANOPHBIX CTEH H YAEpPXKHBAKIIHX NPO-
THBOOIMOJ/I3HEBBIX COOpPYXXeHHH H3 OypoHaOHBHLIX CBaH.

1.2. Ilpu npoekTHpOBaHHH NOANOPHBIX COOPYXKEHHH H3 Oy-
DOHAOHBHBIX CBAaH KpOMe HAaCTOALIEro AOKYMEHTa c/jaeAyeTr py-
koBojacTeoBarsesa CHull 11-6-74, CHull 2.02.01-83, CHull 2.03.01-84.

1.3. K yaepXuBalollHM MPOTHBOONOJ3HEBHM COOPYIKEHH-
AM H3 OYpPOHAOGHBHbIX CBaH OTHOCATCH: COOPYXEHHA, BOCIPH-
HHMAaloUiHe ONO0J3HeBOe laB/ieHHe CMellalollHX HIH CTIOCOOHBIX
CMECTHTbCA I'PYHTOBBLIX Macc H obecrneuHpaioliHe YCTOHYHBOCTD
BCEro OMnoJI3HEBOr0 MaCCHBA HJH €ro 4acTH, PacnojioXeHHbie
Bbillle YAEpPIKHBAIOUIEI0 COOPYXKEeHHA; COOPYXKeHHsA, paboTalo-
LLIKe B YCJOBHAX OOTeKaHHA HX rpYHTOM (OTAeAbHbie rJ1yOOKHE
OIOPhl).

HIpumeuany e. Bo Bcex NepeucneHHbIX CHyYasiX BO3IMOXHO IIPUMeHe-
HUE aHKEePOB.

1.4. byponabuBHbie cBaH NMOANOPHBIX COOPYKEHHH CJaeayer,
KaK NpaBHJO, H3rOTOBJiIATL Oe3 YUIHPEHHR NATH C COCPenoTo-
YeHHbIM aPMHPOBaHHEM (KOHUEHTpalHeH NpoAoabHOH pabouei
apMaTypbl B 30HaX HAaHOOMNBIIHX CXKHMAIWIHX H PaCTATHBAIO-

LIHX YCHJAHHN NONepeuHbiX CeueHHH CBan) H C HEPAaBHOMEDHLIM
apMupopaumeM N0 AJIHHE CTBOJa — 4YaCTHYHO O0OOpBaHHBLIMH
IPOAOJLHBIMH CTEPXHAMH apMaTYPHbIX KapKacoB B COOTBeT-
CTBHH C 3NI0paMH H3rHfawouiHx MOMEHTOB,

1.5. Ilpn npoekTHpOBaHHH NOANOPHBIX CTEH H YAE€PXKHBAIO-
IHX [POTHBOOMNOJI3HEBHX COOpYXeHHH HeoOxoanMo obecne-
YHTb HX HAAE€XHOCTh B COOTBETCTBHH C KJ/14aCCOM COODYXKeHHA.

i1l pu mMedadu e Knace nonnopHoro coopyKeuus onpeaciasiercd o Knuac
Cy COOPYXECHUHA, HAXOOIUMXCA B 30He NlepeMellieHHU s T'PYHTA.

1.6. IIpoekThl CTpOHTE/NLCTBA HPOTHBOOMNOJI3ZHEBHIX COOPY-
’KeHHH H CBA3aHHBIE C HHMH MepONPHSATHA JOJXKHb paspaba-
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TbIBATbCH, K4K NIPABHJD, B NPOPHAAKTHUECCKHX LeJIfAX C YUCTOM
HeOOXOZHMOCTH oO0ecreyeHHs A0JIOBPEMEeHHOR yCTOHYHBOCTH
CK/JOHOB (OTKOCOB) H c00/104eHHs TpeOGOBaHHH 110 oxpaHe OK-
pyxawouieii npupoaHod cpeanl. [Ipn 3ToM poarospemenHas
YCTOHYHBOCTL CKJAOHOB (OTKOCOB) [0JiXKHAa AOCTHraTbhCsi BhIO-
poM HauboJiee 3KOHOMHUYECKOrOo KOMIJIEKCa  IIpOTHBOOMOJI3HE-
BbIX 3aHUIHTHBIX COOPYXeHHH H MEPONPHATHH.

1.7. Tlpu npoeKTHPOBAHHH KOMIIJIEKCOB HPOTHBOOIMOI3HEBBIX
3aUIHTHBIX COOPYKE€HHH H MEPONPHATHH HEOOXOAHMO yUHTHI-
BaTh AeOPMallHH CKJIOHA (OTKOCa) MO MexXaHH3MY CMelleHHS
(THI OI10/13HAA) H Pa3MepPOB ONOJI3HEBOTO yuaCTKa NO NPOCTH-
PAHHIO H IlyOHHe ero pacnpoCcTpaHeHHs .

1.8, MexauH3M cMeluleHHA OMNOJ3HEBOH Macchl, pa3Meph
ONOJI3HEBOro TeJa U IpHYMHBI ONOJI3HENPOABJCHHS HOJIXKHbI
OLiTb onpefesieHbl Ha OCHOBAHHH HHXEHEePHO-IcOJIOTHYECKHX,
FHAPOreoJOrHYeCKHX H rHAPOJIOTHYECKHX HCCAeA0BaHUH ONoA3-
Hesoro pa#oua. Ilpu 3ToM f0KHB 6HITh BbifiBJIeHH H OleHe-
Hbl PaKTOPbl, Bbi3biBalOlHEe 3TH Npoueccs H GakTopH, NPOTH-
BOJEHCTBYIOU{HE HM, a TaKxe CTelleHb HX BJHSHHR Ha yCTOR-
YHBOCTb CKJIOHOB (0TKocoB). Ha oCHOBaHHH 3THX MaTepHaJ 0B
COCTaBJ/AETCH CBOAHAA HHXKEHEePHO-TeOJIOTHUeCKasd JAOKYyMeHTa-
IIHSl, KOTOpas CJAYXKHT HCXOOHBIM Marepuajiom MNPH pacuerax
ONOJI3HEBOr0 AaBJeHHss H pa3paboTke MNpPOTHBOONON3HEBHIX

MEPONDHATHH.

1.9. K nporuBoonon3neBbiM MePONpHATHAM, HaHboJee ua-
CTO NPHMEHAECMbIM B HHXKEHEPHOH NPAKTHKe, OTHOCHATCH:

a) perysiHPOBaHHE MOBEPXHOCTHOI'O CTOKa BOAB Ha OnOJI3-
HEBOM yYacTKe H NpHJAeralouiHXx K HHM TeppPHTOPHAX;

6) nepensiaHHPoOBKa NOBEPXHOCTH OMNOJI3HA A0 YCTOHYHBO-
'0 COCTOSHUSA;

B) peryJjHpoBaHHe MOA3€MHOr0 CTOKa BOJbI;

r) BO3BeJE€HHE yAePXKHBAIOHIHX COOPYXKEeHHW Ha NYTH ABH-
KEHHA ONOJI3HSA;

1) 3aKpenJieHHe TPYHTOB OBEPXHOCTHOIO CJ10A B 30He KOH-
TAKTa ONOJI3HEBOr'o Tesla € IOACTHJIAIOUIEH NMOBEPXHOCTHIO.

[Tepeuncyiendble NpPOTHBOOINO/I3HEBbHIE MEpPONPHATHS MOTyT
O6biTb fIpHMeHeHsl JIHOO pasiesibHo, JHOO KOMIJIEKCHO B 3aBH-
CHMOCTH OT HHXEHepHO-I'e0JIOrH4eCKHX H THAPOreoJOTHUECKHX
YCIIOBHY yYaCTKa.

1.10 Pacyer ycTOHYMBOCTH yAepPKHBAOWMHX NPOTHBOONOJ3-
HeBbIX COOpY:KeHHit caedyeT NPOH3BOAHTL Ha BO3AEHCTBHE
AefICTBHTENbHOrO ONOJ3HEBOro AaBJeHHs, AeHCTBYIOLIEra Ha
ero OTAe/lbHble YAaCTH HJIH B 1ie/IOM Ha COOPYyXeHHe,

1.11. Hau6o.qee peasibHas BeJIHUYHHA ONOJ3HEBOro RaBJ/leHHHA
Ha KaXAblfi 31eMeHT 3aray06/eHHOr0 COOpYKeHHs MOXKeT ObiThb
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MoJiyyeHa 110 NJ1aHy H30JHHEHHOro MnoJisi OloJ13HeBOro JAasJie-
HHA, NOCTPOEHHOro Ha OCHOBe pelleHHs 00beMHOH 3ahauH (CM.
pa3g. d).

1.12. OueHKy YCTOHUHBOCTH ONOJI3HEBbLIX CKJOHOB H HCKYC-
CTBEHHBIX OTKOCOB CJieAyeT NMPOH3BOAHTbL HCXOAS H3 HauboJiee
HeONaronpUsATHLIX YCJAOBHH, BO3MOXHbBIX AJAA A3HHOIQ yuacT-
Ka, C YY€TOM BO3MOXHBIX CHJ (PHJbTPALlHOHHOIO AaBJIEHHA Ha-
NOPHBLIX BOA, CEHCMHUYECKHX CHJ 3eMJIeTPACEHHS H AJHTEeJNbHOH
[IPOYHOCTH BA3KHX I'DYHTOB.



2. KOHCTPYKIIVM 3ATJTY BJIEHHBIX MHXKEHEPHBIX
COOPYXEHUH

2.1. KOHCTPYKTHBHbBIE CXeMbl 3alr/y06/eHHbIX HHXXEHePHbIX
COODYXKEeHHH BHIOHPAIOT B 32aBHCHMOCTH OT Ha3HAYEHUS NpPOoek-
TUPYEMOI'0 COOPYXXEHHS, XapaKTepa H BeJHUHHB JeHCTBYIO-
(LHX Harpy3oK, rHApOreoJIOrHU€CKHX H HHXKeHepHO-reoJoruue-
CKHX YCJOBHH DPAanOHA CTPOHTENbCTBA, NMJAaHHPOBOYHOrO pelie-
HHA MECTHOCTH H ApPYrux ¢akxTopos.

2.2. KoHourypauus cOOpPYXEHHS B nJjaHe Onpeleasiercs
ero Ha3HauyeHHeM.

2.3. Tny6buua 3anoxenus 6yponaOuBHLIX CBAH B TPYHTE Ha3-
HayaeTCs B 3aBHCHMOCTH OT ACHCTBYIOUIHX HArpy3oK H NpHHSA-
TOH KOHCTPVKLUUH COOPYKEHHS.

2.4. 3araybaenHble HHXKEHEPHbIE COOPYXeHHSi B 3aBHCHMO-
CTH OT pPa3MelileHHA CBail B MJaHe MOTYT OblTh:

a) OAHOPAAHBIMH — MPH CPABHHTEJAbLHO HEOOJILUIHX BEJH-
yHHax [AaBJjieHHA FPYHTa HA COOPYKEHHe;

6) ABYXPAAHBIMH — npH 60JbUIMX Be/JHUHHAX JAaBJeHHA
rpyHTa H HeOOXOAUMOCTH He Nperpaxaarb (QHJIbTRALHOHHBIM
NMOTOK (eCAH BO3MOXKHO YCTPOHCTBO OAHOPALHOIO COOPYKEHHH,
HO NpH 3TOM obpasyerca QuUAbTpPallHOHHAA 3aBecd, UTO Hexe-
JaTeJbHO, CAelyeT YCTpauBaTb ABYXPALHOE COOpPYXKeHHe, KO-
TOpPOe He J0JXKHO 3HaAYHTE/bHO NOBLIILATL YPOBEHbL IPYHTOBbBIX
BON);

B) B BlJe KYCTOB ~— MOJ YCTOH HJIH OTAE/bHbIE ONOPHI;

r) TPeXpSAAHBIMH ~— [PH JIOK33aHHOCTH pPAacuyeTOM HX lieJie-
coo0pa3HOCTH.

I[Ipu Meuyanue.[IpuMeHeHNe COOPYKEHHH C pa3sMellicHMEM CBaif B IU1aHe
Gollee ¥eM B TPH pAjia He peKOMEHIyeTC.

Pa3nnynble BuAW 3aray0JeHHbIX HHKEHEPHLIX COOPYIKEHHH
C HCNOJIb30BaHHeM OYpoHaOHBHbLIX CBai npHBeAeHb 1a puc., 1—
16.

2.5. CeyeHHe HeCYUiHX KOHCTPYKUHHA COODYXKEHHH onpene-
asior pacuetoM. Ilpu 31OM cieayer oraaBaTh NpeanouTeHHe
6ypoHaOuBHLIM cBasiM 60JbLIOTO AHaMeTPa, TaK KaK OHH, Kak
NpaBu/o0, NO3BOJARIOT COKPAaTHTb PacX0/] MaTepHaJOB [0 CPaB-
HEeHHIO ¢ NpHMeHeHHeM OypOHaOUBHLIX CBail MeHblllero AHaMer-
pa.

2.6. ApMHpOBaTL CBaH Ciaeayer:
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Puc.l. OnxopsigHele NDORNOpHEIE
CTCHKH ¢ OypoHaOMBHBIMY CBasiMH,
o0LeUHEHHEIMH POCTBEPKOM

I — OobObeaHHSIOIMA POCTBEPK:
2 — xeneszoferonHaa 3a0upka;
3 — cBafA; 4 — xene3oGeroHHas
3a0HpKa

N
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Puc.2. Mopnopubie CTEeHKH, BO3BO-
JMMBIE Ha OOHOPAIHBIX OypoHa-
OuBHBLIX cBaAX, oO0LeaAHHEeHHBIX
POCTBEPKOM

{ — MOHOIMTHasA XKele300eToOHHAnA
3a0upKa; 2 — cBaW; 3 — 3aChINKa;
4 = pocrBepK
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Puc.3. HonnopHsle CTeHKH , BO3BOOW
MbI¢e Ha OByXpAnHbIX GypoHaOHMBHRIX
CBaAX, 0OpeAHEHHBIX POCTIBEPKOM

! — MOHOIHMTHAA »eNne300eTOHHAR 3a-
Oupka; 2 - ‘o0beaHHAWIIMI POCT-
BepK; J — cBau; 4 — ankep; 5 — au-
KepHas CBan
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Puc.4. OpHopiaAgHoe cBaliHoe 3arpax-
nemMe U3 OypoHaOMBHBIX cBaif, o0be-
IMHCHHBIX POCTBEPKOM
I — oOvnenuusAOIME pOCTBEpK; Z —
cBaiiHbIit pan; 3 — cBau
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Puc.6. OpHopsAnHbIe NDOONOPHBIE
CTeHKH ¢ OypoHaOuBHBIMH CBasi-
MH C POCTBEPKAMM ¥ aHKEpPaMH

I — o0beauHAKIMIH POCTBEPK;
2 — xenedobeTroHnas 3a0HpKka;
3 -~ cBaiubiit pag; 4 ~ cBan; S5 —
FOPH3OHTA/IbHbIA aHKep; 6 — aH-
KepHbie JJIEMEHTSHI; 7 — aHKepyio-
I{He 3TIEMEHTDI
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Puc.5. OpHopsAfHBIC HDOLNODHBIE
CTeHKH ¢ OypoHaOMBHBIMH CBasIMH
C POCTBECPKOM M aHKepaMu

1l — xenesoberonnan 3abnpka;
2 — cBaH; J — anKep °

geebiuue nopoder
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Puc.7. CpaiiHoe 3arpaxnaeHue u3
OOHOPSAOHRIX HaOMBHEIX cBall H
CHCTeM 'PYHTOHAOMBHEIX cBail

I — OyponaGuBHble cBam; 2 —
rpyHMTOHaOKRBHbBIC CBaH
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Puc.8. JIByxpsanaHoe cBaliHOE 3ar- Puc.9. JIByXBApyCHOE CBaiHOE
paxmaeHue, oOpemuHeHHoe O0umMM 3arpaxjeHue U3  OBYXPSIHBIX
POCTBEPKOM B BHIEe PepMBI OypoHaGuBHBIX CBail, O00BeOHHEH-
1 - pocTBepk B BUaE pepmbl; 2 — HBIX PpOCTBEpPKaMH H aHKEpaMH
CBaH Il — cBau; 2 =~ ankep; 3 — o0

eAMHAIOLIHHA POCTBEPK
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5_ ) S 4 | Puc.10. JIByxwsipycHoe cBaitHOe 3arpax-

ncHue Oe3 aHkepoB
I -~ o0beguuasIOMHR poCTBEepK; 2 —
CBaH; J — JINHHA CKONbKCHASA




Puc.p1. [lopmopHeie CTeHKu M3
TpexpadusiX OypoHaOUBHEIX CBaH,
00 BeIRHeHHLIX POCTBEPKOM

] ~ OobbeaHHAIOMEBEH pPOCTREPK;
2 — cBau
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Puc.12. Ilopnopusle creHKH H3 OBYXpai-
HbIX CBaH, 0OBEHHHEHHBIX POCTBEPKOM H
aHKePHLIMH CBastMHU

! — obGvepnualougit pocTBepK; 2 — aH-
Kep; 3 — cBaM; 4 — aHKepHaA CBaA



* ' Ycebwue nogoder . -

-
Puc.13. YaepxuBaompe NpoTHBOONOI3HEBLIE COOPYXeHHA U3 OypoHaOHBHBIX
CBaHl ¢ apOYHBLIM 3aMl0THEHUEM MEXIY HUMH

I — o0beaHuA A pocTBepK; 2 — GypoHaOueubie cBan; 3 — xene3oberon-
Hb1it POCTBEPK; 4 — rPyHTODETOHHbIE CBAH

11



J

Hameguxebent epyH

L2

/.

R N AN

e ———————————-e—— S R
S

NV
Wz~ &

¥4 b NN b W
». L/

hy

AN L S

\
oy

' /
| A _ 3 I.!ufﬂ ra
- - “ - ’
AR {1— - 1 ’

S —

OTACIIBHBIX

PYXEHHA U3

Puc.14. Yaoepxusawupic NPOTHBOOTION3HEBLIE COO
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[ — hurypHeie pocTBEPKH; £ — C

CBaHBIX NTOJ
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Puc.16. YaepxuBamiye npoTUBOONOI3HEBBIC COOPYXKEHUS U3 CHCTEMBI MNOI-
HOPHBIX CTeH, 0OBeIMHeHHbLIX aHKepaMH

! — MonONMTHan Xene300eroHHas 3a0mpKa; 2 — aHKep; J — aHKEPHasA CBas;
4 — noanOpHAaR CTEeHKa; S5 — obpeauasioumil pocrBepk; § — APOTHBOONOM3-
HEBOE YACPKHBAWOIIICE COOPYXKEHMe; 7 — CBaH; 8 — NUHHA CKONbXKEeHHS, I —
cBaH

a) B NPOAOJALHOM HAanpaBAEHHH cTaJbio Kiaacca A-111 (Bos-
MOXKHO NpHMeHeHHe cTaaHl Kaacca A-II);

6) B nonepedHoM — cTaabio Kjaacca BA-I.

2.7. B O6ypoHaOGHuBHBEIX cBafAx 3ariy6JieHHbIX . COOpPYKeHHil
cliellyeT NPHMeHATb PaBHOMEPHO pacnpelelieHHoe, COCPEAOTO-
YeHHOe CHMMETPHUHOe H HeCHMMETPHUYHOe apMHPOBAHHE C yYa-
CTHYHO OOOpPBAHHBIMH apMaTypHLIMH KapkacaMmHu (puc. 17, 18)
B COOTBETCTBHH C 3MIOPAaMH H3rubarouiux MOMEHTOB.

2.8. B ocTanbHON 4acTH apMHpPOBaHHe, a TakxKe 6eTon 3ar-
Jy06JeHHbIX HHXEHEePHLIX COOPY:KEHHIl chaeayeT NPUHHMATL B
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Puc.17. byponabueHnie cBan ¢ paBHOMEPHO pacHpeleneHHbLIM apMHPOB aHHEM
a4 — NPHMEHAeMble BHAbI; O — ¢ OOOPBaHHBIM APMATYPHRIM KAPKacOM; 8 — C

O0OPpBAHHBIMY APMATY PHBIMH CTEPKHAMMU
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Puc.18. bypoxnabuBhsie cBay ¢ COCpelOTOYEHHLIM HECHMMETPHYHBLIM 3PMHPO-

BAHHNCM

4 — ¢ apMaTyPHLIM KapKacoM IO Bcel Ajauue cBau; O — ¢ 0BOPBAHHBIM apMa-
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TYPHBIM KapKacOM; 6 — € YaCTHYHO ODOPBaHHBIM apMATYPHBIM KapKacOM
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cooTBeTCTBHH ¢ ryaBod CHull «bBerounbie 0 kedie306eTOHHBIC
KOHCTPYKUIHH>.

2.9. AHkepbl AJ5 3aray6JeHHbIX HHXEHePHHBIX COOPYKeHHIl
cjeayeT npeaycMaTpHBaTh € UeJbi0 obecneyeHHA HX YCTOHYH-
BOCTH, YMeHbllleHHS BeJHYHH H3rHbalouiux MOMeHTOB, nepepe-
3bIBAIOIUHX CHA H AedopMauHil.

2.10. AHKepnt 6bIBRIOT MOCTOAHHBIMH H BpeMmeHHbIMH. [lo-
CTOSiHHbIC AaHKEpbl NpejHa3HaueHH JAas paboThh B nepHol
CTPOUTENbCTBA H 3KCMJIYaTaUHH COOPYHKEHHH, a BpeMeHHble —

TOJILKO B MepHOA YCTPOHCTBA COODYXKEHHH.
2.11. Bua ankepos (BepTHKalbHble, HAKJIOHHKLIe, Oy-

pOBbie, 3a0UBHEIE U T.[.)  CJeAYyeT Ha3HayaTb Ha OCHOBAaHHH
TeXHHKO-3KOHOMHUYECKOro CpPaBHeHHA Pa3JHuHbIX BapPHAHTOB
HCXOASl H3 HHXKEHEePHO-TeOJOrHUeCKHX YCJAOBHH MJIOIAAKH
CTPOHTENLCTBA, YCJOBHH NPOH3BOACTBA pabotbl, obecneueHHO-
CTH NOAPAAHOH CTPOHTEJbHOH OpPraHH3auHH 1Heo0XOAHMBIMH
MEXaHH3MaMH H 00OpPYyLOBaHHEM,

2.12. AHkepHl cJjelyeT pacrnoJiarath 3a npejejlaMH BO3MOX-
HOH MNpH3Mbl O0pylieHHdA TpyHTa (AJ4 NIOANOPHBIX CTEH) JHOO
B HecMelllaloilleMcss MacCHBE rpyHTa (st 1POTHBOONOJI3HEBLIX
COOPYIKEHHH).

2.13. bypoBbie ankepbl MOMXHO NPHMEHRATbL B Pas3/HYHbLIX
FPYHTOBBIX YCJ/IOBHAX, B TOM 4YHCJe B TPYHTaX ¢ TBepAbiMH
BKJIOUYCHHAMH.

HubekiinoHtble aHKCpb cJjelyeT NPHMeRsTb B lecUaHbiX
rpyiTax, a ¢ pazbypusaeMbiM ylIHpeHHeM — B TVIHHHCTBHIX. AH-
Kephi UHJAHHAPHYECKHE H C KaMY(@PJaeTHHM YIUHPEHHEM MOXRO
yCTpauBatTh B NecYaHbiX H IVIHHHCTHIX I'PyHTaAX.

2.14. Hecyitas cnocobHOCTL aHKepa 1o rpyHty obecreuH-
BACTCA 3aKpenJeHHbIM IPYHTOBbIM MacCHBOM B paboueil 30He,
AJHHa KOTopoH 4—6 M.

[aa 3akpeniieHHA rpyHTa B HHXHIOIO 4aCTbh CKBAXKHHDBI 110-
faeTcs noj AaBjgeHHeM LeMeHTHbH pactBop. Pabouyio 30Hy
OTAE/IAIOT OT BepxHeH YacTH aHKepa NPOOKOH AJs CO3AAHHUA
H30LITOUHOrO AaBJEeHHS H NpeAOoTBPALLECHHUA YTEUKH pacTBOpa.

2.15. AHkepn ¢ YuIHPeHHeM pasleJfAlOTCA Ha HMewlliHe

YIIHPpUTENb, BXOAAHIHH B KOHCTPYKUHIO aHKepa, M aHKepbl C
pa30ypuBaeMbiM yluHpeHHeM. IlepBble aHkepbl npUMeHAIOTCA
IPEHMYLIeCTBEHHO B fneCYaHblX I'PyHTax, a BTOPbie — TOJbKO
B TJIHHHCTBIX H CKaJbHbIX.

2.16. KoHcTpyKUHA NOCTOSIHHBIX @aHKEPOB AoJixkHaA obeclie-
YHBAThb HaJAEXKHOCTL HX pabOTH BO BPeMA CTPOHTEALCTBA H K-
CAJIyaTallHH COOPYIKEHHS.

2.17. AHKepHbie TACH MOFYT W3rOTOBNATHCA H3 CTEPKHEBOH,
[IPOBOJIOYHOH, NPAJEBOH H KaHATHOH apMatypbl.
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2.18. byponabusHbie CBaH NOANOPHBIX COOPYKCHHI Caeny-
€T, KaK NpaBHJ/IQ, OOBEAHHATL POCTBEPKaAMH.

2.19. B 3aBHCHMOCTH OT XapakTepa cOnpsiKeHHs CBaii ¢ po-
CTBEPKOM HMX PasAelisfiloT Ha CaedyIouiHe:

KeCTKHe — [IPH 3allleMJeHHH CBaH B pOCTBepKe;

0NaT/HBblie — NPH 1APHHPHOM CONPS>KEHHH CBail ¢ pOCT-
BEPKOM,

2.20. KOHCTPYKUHA cONpsixkeHUs CBAil C POCTBEPKOM BbIOH-
paeTcs B 3aBHCHUMOCTH OT XapakKTtepa H BeJIHUHH ACHCTBYIOLLHX
Harpysok, KOJIHYeCTBa pPAAOB cBaH B HanpapJieHHH AEHCTBHUA
HAarpy30K (IIpH OJHOM psile cBaW B HafpaBJieHHH [AeHCTBHA
HAarpy3kH KOHCTPYKLHSA CONPRAXKEHHA CBAH C POCTBEPKOM Mpak-
THUECKH He OKa3blBaeT BJHAHHA Ha palboTy MOANOPHOIO COOPY-
xKeHHs). i yMeHbllleHHA YCHAKH B CBASiX H TOPH3O0HTAJILHbIX

CMeLleHHH NOANOPHBLIX COOPYIKEHHH PEeKOMEHAYeTCA NMPHMEHATD
AECTKOE CONPAXKEeHHE CBal C POCTBEPKOM.



3. MTHXEHEPHO-TEOJIOTHYECKHE U3bICKAHHWA

3.1. 3arayGaeHHble HHXKeHEepHbBE COOPYXKeHHA H3 GypoHa-
OGHBHBIX cBaH [OJXKHB NPOEKTHPOBATbLCA HAa OCHOBAHMH TIIla-
T€JbHO IPDOBEACHHHIX KOMIMJIEKCHbIX TonorpaHYecKHx, HHIKe-
HEPHO-T'€0JIOrHYeCKHX H TFHAPOreoJIOrHYeCKHX H3bICKaHHil, a
TaKxKe HCC/AEeNOBAHHA (PH3HKO-MeXaHHYECKHX CBOACTB I'PYHTOB

IVIQLIaAKH CTPOHTEABCTBA COr1acHo paboueit nporpamme B 06b-
eme, npenycMmorpensom CHull I1-9-78 “MuxeHepHble U3bICKAHUA TS
crpoutentbctBa. OcHoBHbie nonoxerus”, CHullll-17-77 * Cpaitbie

dbyHOoamenTol” , M HacToALEMY pa3jieny PyxosoucTsa.

3.2. HHxeHepHO-reosorHueckne H3BICKaHHA, [POBOLHMbBIE
AJ8 onpele/ieHHA BEJHYHH ONOJI3HEBOro AaBJI€HHR, JOJKHbI
ObiTb BbiMOJHEHBH C yYeTOM OCOOEHHOCTEH, CBA3aHHBIX C MOJY-
YeHHeM AO0CTOBEPHBIX AaHHbIX [0 reoJIOTHYECKOMY CTPOEHHIO
ON0JI3HEBOTO CKJIOHA, 0 THAPOre0JIOrHYeCKQMY YCJOBHIO OO/ 3-
HeBOr0 y4acTKa, N0 (PH3HKO-MEeXaHHUYECKHM CBONCTBaM TIpYH-
TOB NOACTHJAIOLIEH TOJIUH H ONOJN3HEBOrO TeJia B HX eCTecCT-
BEHHOM COCTOSIHHH.

3.3. B xommuekc HHXEHEPHLIX H3bICKAHHH, NPOBOAMMBIX
Ha ONOJI3HEeBBLIX y4YacTKax AJst 0O0OCHOBAaHHA NMPOEKTHHIX pelie-
HHH N0 [POTHBOOMNOJI3HEBbIM MEDPONPHATHAM, BXOILAT:

a) Ttonoreojie3HueCKHe H3BICKAHHA, B PE€3YJibTATe BbiNOJIHE-
HUS KOTOPHIX AOJXKHO OLITb CO3XaHO BLICOTHO-NIJIAHOBOE Cbe-
MOYyHOe O00OCHOBaHHe, MOJIyYyeHbl TONnorpapHyeckKHe mnJaaHbl
onon3HeBoro ydyactka B Macurabax or 1:1000 go 1:500, na oc-
HOBE KOTOPbiX JOJKHbl ObiTE BHIHeCeHbl B HaTypy BCe 3anpoek-
THPOBaHHBIE pa3Bejo4YHble BHPAaOOTKH, TOYKH FeOJIOrHYECKHX H
reopn3nuyecKHx onpoGOBaHHA H TOYKH CTauMOHapHeix  HabJ1o-
AaTe/ibHbIX CTaHIIHH;

6) HHXEHEDHO-reoJOrHYEeCKHe H3bICKaHHs, BKJIOuYalouiHe B
cefa HHXXEHEePHO-TreQJIOTHYEeCKYI0 PEKOTHOCUHPOBKY, HHXKEHep-
HO-T'€0JIOTHYECKYIO CbEMKY, HHXKEHEePHO-Te0/IOTHUECKYIO pa3Bell-
KY H HHXXeHepPHO-reoJorHueckoe onpobosaHHe.

B pe3yabTate BHIIOJHEHHA  HHXKEHEPHO-reo/IOrH4YeCKHX
H3LICKaHHH Ha ONOA3HEeBBIX y4acTKaxX JOJI)KHbBl ObITb noJiyue-
Hbl MaTepHaJibl, [103BOJAIOlLHE € 3aAaHHOH TOYHOCTHIO YCTaHO-
BHTb KOHTYP OMNOJI3HEBOrO Teja KaK no raybuse 3aJseranus,
TaK H 10 IVIOLLAAH ero pacnpocTpaHeHus, JIMTOJIOTHYECKHE
pa3pesbl ¥ COCTaB T'PYHTOB ONOJI3HEBOro Tesa H MOACTHJAKILEH
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TOJILLH, @ TaKXKe HX MPOYHOCTHbie H AePOpMaTHBHbIE XapaKrTe-
DHCTHKH;

B) THAPOreoJiorHYeCKHe H3bICKAHHA, IPOBOAHMbBIE Ha ONOJI3-
HEBBIX YYAaCTKaxX C 1ieabl0 MOJNYYeHHS AaHHbBIX 00 YPOBHAX IpyH-
TOBBIX BOA, IHApaBJHYECKOM rpaaHeHTe, Ko3bdHuHeHTe DHJIb-
TpalMyd, HaNpaBICHHH [OBIDKCHMA IIOJ3EMHBIX BOJ, peXXHMeE MOO3eM-
HBIX BOJ H CKOPOCTH (DHIbTPAIMHA .

3.4. BakHefiLiIHMH MaTepHa/JaMH, 110JyUuaeMbiMH B pe3yJib-
TaT€ NPOBEACHHA HHXKEHEPHO-TeOJOrdHYeCKHX H3bICKaHHA Ha
ONOJI3HEBBLIX Yy4YacCTKax, ABJAAIOTCA IVIAH NOACTHAAOuEd To-
BEPXHOCTH ONOJI3HA (NJ1aH MOBEPXHOCTH CKOJIbXXEeHHS ONOJI3HA)
H pacyeTHble 3HAYEHHA (PH3HKO-MeXaHHYECKHX CBOHCTB TI'PYH-
TOB. JTH MaTepHailbl ABIAIOTCA UCXOJHBIMH Ha OCHOBE KOTOPHIX BbI-

MOJIHAKTCA BCE MOCIEAYIOIME PACYEThl 1O OLCHKE YCTOMYMBOCTH OIOJ-
3HEBBIX CKJIOHOB M IO OIPEESICHUIO OIIOJISHEBOI'O IaBJICHUA Ha 3arny6-
JICHHBIE COOPYHKEHMS.

IoYyHOCTbL OonpeneJieHHA OMOJI3HEBOrO jJaBJieHHs B KaXXAOH
TOUKe OMOJI3HEBOI'0 MaCCHBA MpeXJAe BCEro 3aBHCUT OT TOYHO-
CTH IOCTPOEHHA M/JlaHAa MOBEPXHOCTH CKOJIbXXEHHSA CIOJI3HA.
JIas noJjiyyeHus BeJHUYHHBI OMOJI3HEBOrO [JaBJeHHA C TOYHO-
ctbio A0 0,1 T NOBEPXHOCTb CKOJbXKEHHA ONOJA3HA JA0JXKHa
ObITb MMOJIy4€Ha ¢ OAHHAKOBOH TOUYHOCTbI) TONOrpaduyecKon
MOBEPXHOCTH OMNOJI3HEBOTO YyuyacCTKa, I[OJAYYEHHOH KpPYMHO-
MaciutabHon tonorpadHueckoit cbeMKon (1:500; 1:1000).

3.5. Heobxoaumoe KOJMHUECTBO pa3BejoOuyHbLiX BblpaboOTOK,
obecreyuBalollee NOCTPOEHHE NOBEPXHOCTH CKOJILXKEHHA OMNO0JI3-
HA, 10 TOYHOCTH OAHHAKOBOH C TOonorpauuecKuM MJiaHOM
AHEBHOH MOBepXHOCTH ONOJI3HEBOIO yuyacTkKa, MOXKHO npeapac-
CUHTATH N0 ¢dopMyJie, CBA3LIBAIOIIEH OWHOKY onpepe/ieHHsa OT-
MeTKH N0 MOPH30HTaAAM TonorpadHyeckoro njgaHa ¢ TOYHO-
CTbIO OMnpelesieHHA BbBICOTHOH OTMETKH MHKeTHbIX TOYeK NpH
CbeMKe B 3aBHCHMOCTH OT YKJIOHa MECTHOCTH, MaciuTtaba cbhem-
KH H I'YCTOTH NHKETHHIX TOYEK:

—
m, = \/??}44/145 1,05c° "N+ 0,67p% %% ra’h? (1)

roe M, ~ onmbKa onpeneneHnsl BHICOTHON CTMETKM TOYKH 10 TONIOIUIaHY, NPH-
HuMaemasd paBHo#t * 0,15 h,; M — cpelHsda KBafpatHieckas oumOKa OTMeT-
KM MMKeTHOH ToYxH npu TonorpaduueckKod cpbemkKe; N — 3HamMeHarenhb YMCIeH-
Horo Maciura6a tonorpagHuecKoro 1iaksa; . — CPCOHHM YKNOH MEeCTHOCTH; f,—
NPpHHATAsA BHICOTA Ce¥eHUs TOPU30HTANIeH Ha naHe] L — pacCTOAHMWA MEXY K-
KETHBIMHA TOYKAaMH; &,5. ¢ — KO3G@AIHEHTHI, 3HaYCHHA KOTOPHIX IPH TIpeAB &

PHTENBHBIX pacdeTaX peKOMeHAyeTcd npuHMMaTh paBHeiMu: a= 0,07; 5= 0,01;
¢ = (0,00008.

Hasa obecneyeHHss NOCTPOEHHA MOBEPXHOCTH CKOJbXEHUS,
DaBHOH TOYHOCTH TOMOIJIaHAa MECTHOCTH, PACCTOAHHE MEXAy
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pa3BeJOYHHMH BHIpab0TKaMH Ha OMOJI3BHEBOM Y4acTKe [A0JIX-
HO OBIThb PAaBHBIM paccroanuo L MeXJAy NHKeTHbIMH TOYKaMH

‘HAa TomorpadHYeCKOM IJaHe.

Takoe paccTossHHe MOXKHO MNpeApacCUYHTaTh H3 ypaBHEHHS
(1), peurnB ero OTHOCHTEJNbLHO L H 3aMeHHB M Ha M, — cpel-
HIOKID KBaApaTHYECKYIO OIIHOKY onpenesieHHs BHICOTHON OTMeT-
KH TOYKH NepeceuyeHHs NOBEePXHOCTH CKOJIbKEHHS ¢ pa3Belou-
HON BbLIPAaOOTKOH, KOTOpas, COrJaCHO TeOopHH OIHHOOK, paBHa

2 2 2
/"c'_/w"-mz) (2)

rge /i, — cpedHAsa KBalparHueckad oumbKa onpenencHusa rinyOHHEL Pa3BeIoY-
HEIX BEIPabOTOK.

TakuM ob6pa3oM, paccTosHHe MexXAy pa3BeJOYHLIMH BHIpa-
60TKaMH Ha OMNOJI3HEBOM Y4YacCTKe MOXKHO ONpeAeHTb, €CJaH
OyaeT H3BECTHO CpejHee 3HaY€HHE YKJOHA MOBEPXHOCTH CKOJlb-

)KEHUS OIOJI3HA.
3HaueHHe YKJOHA NOBEPXHOCTH CKOJIb;KeHHf B OTAEJbHbIX

TOYKAX HENOCPEACTBEHHO H3MepseTCd B MEeCTaX BCKPHITHA ee
mypbaMu BIH AyYAKaMH. Ecin noBepXHOCTb CKOJIbXKEHHA [M0]-
ceyeHa TOJIbKO CKBaXXMHAMH, TO IJisl ONpenesieHHs YKJIOHa B
psAjle TOYeX MOXKHO HCMNOJIL30BATHb Pe3yJbTaThl reoAe3HYECKHX
HabGJIl0O4eHHH 3a CMelLeHHeM ONoJI3HA, KOTopbie NPOBOAATCA Ha
OMOJI3HEBOM Y4YacCTKe A0 HauyaJjia NPOeKTHPOBAHHA CeTH pa3Be-
no4YHbix BHpaborok. [losiyuus no pesaysbTaraM reofie3HyeCcKHX
HabMI0leHHH 3HaYeHHUSA TOPH30HTANbHOIO H BepTHKaJILHOro cMe-
HIeHHH psAjla penepoB HA ONOJ3HEBOM TeJe, BEJHUHHY YKJOHA

B 3THX TOYKaxX onpenenfior no ¢popmyJie
(=AH/d , 3)

THe AH— BenMYMHA H3MEHEHMSI BBHICOTHOTO NONOXEHHA pabouero pemepa Mexay
CepUAMH Teole3ndecKoro Habmoaenus;  — BenUYMHA COPH3OHTAIBHOTO CMée-

IUCHAS] ITOTO e peliepa 3a 9TOT XKe IEPHO.

[Ipu 3HauHTEAbHHX KOJeOAHHAX CPEAHHX YKJIOHOB NOBEPX-
HOCTH CKOJIbXKEHHR OMnoJ3neBOM ydyacTOK cJjenyeTr pasAeHThH
Ha YacTH, B Nnpejesiax KOTOPbIX 3HAUYEHHSI YKJIOHOB MNOBEPXHO-
CTH CKOJIbXXEeHHS K0/1e61ATCs B HeGOAbIIHX npeaesnax.

PacnoJsioxeHHe pa3BelloYHbHIX BHPAaOOTOK cJjeayeT Npoex-
THPOBATDb [j1 KaXKIOH TaKOU YaCTH OTHAEIIBHO.

HaubGosee pammoHanpHRiM CA€AYeT CUHTaTb HPOBeAEHHe
HH2KEHEPHO-Te0JJOTHYECKHX H3HICKaHHH Ha ONoJi3HeBLIX yuacrt-
Kax MeTONOM NOCTENeHHOro CrylieHRS CeTH Pa3BeNOYHHX BHI-
paboToK.

Ilaa 3TOro cHayaJia BBLINOJIHSIIOT NPOXOAKY B PeAKOH CeTH

ONIOPHLIX BHIPAOOTOK B BHJe wyp(PoB, AYAOK H CKBA:KHH KO-
JJOHKOBOro OypeHus ¢ ot6opoM npob rpyHra, a 3aTeMm Crylla-
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10T CeTb BbipabOTOK 06o0Jiee BLICOKONIPOM3BOAHTENbHBIM CHOCO-
O60OM.

K yHCAY TakHX Cnoco60B MOXKHO OTHECTH MeTOAbl CTaTHYe-
CKOr0 30HAHPOBAHHSA ONOJI3HEBOr0O MACCHBa YCTAHOBKaMH
C-832, ¢ nOMOLLLI0 KOTOPBIX MOXKHO (OHKCHpPOBaTh 10BEPXHOCTh
CKOJIbXK€HHS ONOJI3HA B C€TH TOUYEK, 3alIPOEKTHPOBAHHBLIX H3J10-
YKEHHBIM CIIOCOb0OM.

3.6. 3HaueHHs CABMIOBHIX XapaKTepHCTHK ¥ u C, ucnoan-
3yeMbliX MNpPH OlleHKe YCTOHUYHBOCTH ONOJI3HEBHLIX CKJ/IOHOB, A0J-
XHbl ObITb, KaK NPaBHJO, OlipejeJieHbl MO pe3yJabTaTaM HaTyp-
HblX CABHIOBBIX HCIMbLITAHHH, TNpPOBEAEHHbLIX B 30H€ KOHTAKTa
ONOJI3HA C NOACTHJIAIOLIEH TOJIIEH HJH .10 MaTepHalaM CbeM-
KH OOpYLUEHHbIX y4aCTKOB.

3.7. Haubosee 3¢ HeKTHBHBIM METOAOM HAaTYPHHIX HCIIHITA-
HHH TPYHTOB CleAVeT CUHTaTbhb cpe3 OJIOKOB-UEAHKOB, OKOHTY-
peHHbiX B 3a00fiX H B CTeHax wWyp¢OB ¢ NOMOUILIO Tpex LueseH
(puc. 19). Cpes takux G/I0KOB NPOU3BOOMTCA € MOMOILBLIO THA-
paBJIHYECKHX NOMKPAaTOB MO HAKJOHHOH (HKCHPOBAHHOH nJjocC-
KOCTH.

IlpoBeast Ha OZHOM H TOM JKe MeCTe ABa TaKHX HCNHITaHHA
NPH Pa3JIHYHbIX 3HAYEHHAX YIVIOB MaleHHA IJIOCKOCTH cpe3a,

/A
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3 2,
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by
4 2 Puc.19. CxemMa HaTypHBIX CIOBHIO-
N NN AL TN T, BBIX UCTILITAHMH 'PYHTOB
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MOJKHO OMNpe/Je/INTh pacyeTHble 3HAY€HHA CABHIOBbLIX XapaKTe-
PHCTHK rpyHTa, no GopmyJaam:

Q2 sin o, F, - Q,Sm o, F,

'tg ‘P:: ;
Q, (0sec, F,~ Qt:‘c?s o,y Fy (4)
= 3 (5‘_’21 GE:, - rosotg ‘i_’-) Q, (simec,- wsafzt_g_‘f_)
5 £ ’

riae (), 4 ,— 3HaYCHUA CPe3alOIero YCUIHs, CO3aBaeMOr0 AOMKDPaTOM B Mo~
MEHT Cpe3a boKa-teniKa npd 1-M H 2-M HCTIBITaHUAX; F, ¥ F, — IIOWANM Mo
BEPXHQCTH Cpe3a NPH 1-M M 2-M MCIBITaBMAX; &, =0 - B, o= Fh~ B, (pHC.
20); 2, ¥ 3, — yrisl nafeRus WIOCKOCTH CPe3a NPH 1-M H 2-M ACTLITAHHAX, N3-
MepsieMble ¢ IOMOUIBIO yIIoMepa; &, H &, — yITIhI HageHHsA TWIOCKOCTH TOPLO-
BOH 1LENMH, Kya 3aKJ1abIBaeTCa KOMKpaT.

3.8, OyeHp TOuHble 3HAYEHHS CABHIOBHIX XapaKTePHCTHK
FPYHTOB 1O NOBEPXHOCTH CMELIEHHS ONOJI3HA NOJYYaloT Mo Me-
TOAY OO6paTHBLIX pacyeToB. [ljiA 3TOro, HCNOJIb3ys MaTepHaJibl
Tonorpaguueckoi CbeMKH OOpYIUEHHBIX YYacTKOB OIIOJI3HEBO-
ro paioHa, CTPOAT pa3pe3dnl No HauboJiee XapaKTEePHHIM ceuye-
HUAM yuyactka. Ha 31ux paspe3ax HaHOCAT KOHTYpP OMNOJI3HEBO-

ro y4acTka A0 ero o6pyuieHus u nocje o6pyiueHus (puc. 21},
d 34a1cM p&BﬁHB&KlT WX BEPTUKAJIIBHBIMH JAUHUAMH HA OTHCJIBHDBIC OI-

CeXH M II0 KAXIOMY CEUEeHMI0 COCTABJIAIOT IO B2 ypaBHEHHUA IIpeellb-
HOI'O PaBHOBECHA.,

[IpesesibHOe paBHOBeCHe NPH3MH [0 OGpYlUEHHS 3alHuilieT-
Csi B Buje

Eh‘ 32‘; Sfiﬂﬁ‘:"gh‘ JZLCOS/(BL'&Q";Q’*CZ:ZL? (3)
a nocJie oOpyuieHHs YypaBHeHHe PABHOBECHA NMPHMET BHJA
/ . ! f '
Zh 7t S!ﬂ_ﬁ{. = E_'.h‘: gLl cosf.tg®, (6)

roe h; 1 A — BepTHKATBHEIE MOIUHOCTH OTCEKOB M0 H NOCHE OGPYILEHHs TP 3-
MBI; 5. H /3~ yTTIbl NafieHusA JTMHAA CKONIBXEeHUA B OTCeKaxX 0 ¥ Hociie o6pyiie
HHA IIPH3MBI; T ;— JUIHH2 JIHHUH CKOJIBXEHHA B OTCEKaX.

Puc.2(0. CxemMa K OIpeOeIcHHIO

___6 COBHI'OBBIX XapaKTCPHCTHK TIpyH-
2 TOB MO HATYPHBIM HCHRITAHUAM
a I ~ poOMKpAaT
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Puc.21. Cxema K ONpeRencHMI0 COBHIOBBIX XapaKTEPHCTHK I PYHTOB IO ChEM-
ke oOpymeHui

I — KORTYP OTKOCa 0 00pyueHus; 2 — KOHTYP OTKOCA nocie oOpyuicHus:
J — NOBEPXHOCTh CKOJIbXXEHHA ONOJI3HA

3HauYeHHA CABHIOBLIX XapPaKTEePHCTHK MO NOBEPXHOCTH 06-
pyLIEHHS onpenesifioTCs NO PpopMyaam:

tgp eI LS ]
Ehiglrcospl ’
pa J i /3‘,' f. (7)
. Zh gl sinB. - Eh gl cosfB.tg¥ |
&1, y

3.9. Ilpu pacuerax ycroiuuBoCTH 3ariyGJeHHHX cCooOpyxe-
HHH Ha OMOJI3HAX B KayecTBe PacCyeTHbIX 3HaYyeHHH MOIYT ObiTh
HCNOJb30BAHH CABHIOBH® XapaKTEePHCTHKH T'PYHTOB OIOJi3He-
BOH MAacchl, onpeaeJiseMbie JabopaTOPHbIMH HCNbLITAHHAMH
oOpa3uoB rpyHra Ha cpe3. Coraacho cyutectByiomituM ITOCTawm,
TaKHe HCIIBITaHMA NPOBOAATCA Ha nNprHOOpax OAHO- HIH NBYX-
NAOCKOCTHOro cpesa. [lpoBensi MHOrokparHbie HCALITAHHA NpH
Pa3HbIX 3HAUYEHHAX BEPTHKAJbLHOrO Hanpsi:xKeHus Ha o0pasel,
AJNA KaXJ0H JIHTOJIOTHYECKOH PpAa3HOCTH TPYHTOB 3HaY€HHS
CABHIOBbIX XaPAKTEPHCTHK ONpeAessiorT no ¢opMynam:

nW&(6,7,)-26.27;

REGE - (£3,)2

EGEET. - EG, Z2(6;T,)
nE62-(Z06,)?

'f-g ‘P =
| (8)

- i
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rie 6, — 3HaYEHUS BEPTHKAIBHBIX HanpsoKeHui; co3aBaeMbIX Ha oOpaser IIpu
KOKAOM UCTILITaHNH; 7, — 3HAYeHMsI KacaTeNbHBIX (MOPU3OHTAIIBHBIX) HaTIpsikKe-

HHH, BOSHHKAIOIMX [IPH cpe3e o0pa3lioB; /21— YHCIIO HCHRITAHHIA.

3.10. B cayuasx Koraa onoJizHeBass Macca B 30He CHABHra
npeacTaB/ieHa BOAOHACKILIEHHBIMH INIHHHCTBIMH FPYHTaMH, NPH
pacyeTax YCTOHYHBOCTH TAKOr0 CKJAOHA HeOOXOAHMO Y4YHTHI-
BaTbh AJHTEMHYI IPOYHOCTb IVIHHHCTHIX I'PYHTOB, NOJA KOTOPO#H
NMOHHMAaeTCs CONPOTHBJAEMOCTp TIPYHTOB pa3pyLIEHHIO MNOxL

BO3JeHCTBHEM AJIHTEJbHOH HArpy3KH.
HauTeapHass NPOYHOCTh FJIHHHCTHIX FPYHTOB B GOJIBLIKHCT-

B€ CJy4aeB- 00yCJOBJIEHA XapaKTepOM BO3HHKHOBEHHSA H H3Me- -
HEeHHUS BO BpeMeHH H3OHTOYHOrO JaBJjieHHs B IIOPOBOH BOAe
BOROHACHIIEHHOIO TPYHTA H NOJI3y4eCTblO CKeJjieTa BOAOHACHI

HIEHHOTO H HeBOJOHACHILIEHHOrQ FPyHTOB.
CONnpoOTUBJICHHE TAMHHCTOrO IPyHTAa CABUIY B HEKOHCOJIH-

AUPDOBAHHOM COCTOSIHHH Ha MOMEHT BpeMeHH ! mnocJje MNpHJIO-
XKeHHS Harpyskd P, MOXXHO NpeJACTaBHTb B BHJE

‘Z;::(P-U)tg‘f'-(.”, (9)

roe ¥’ u C’' — yroj BHyTpeHHEro TPEHHA U CHEIUICHHE PPYHTOB, COOTBETCTBYIO-
1IM€ YCIIOBHIO IIOIHOrO YIUIOTHEHMA HOM 3aJaHHoM Harpy3kou [; {/ — nopoBoe
RaBJICHV €, BO3HM Kawlliee B oOpasilie rpyHTa Ha MOMEHT BpeMeHH

BeauuuHy H xapaktep H3MeHEHHS BO BPEeMEHH MOPOBOrO
AaBJjeHusa {/ HCKJAIOUHTEJbHO TPYAHO Ollpele/iHTb, TaK KakK MNpH
BC€X DPaBHBIX YCJOBHSIX OHH 3aBHCAT OT pa3MepoB o0pa3na

HJIH MaCCHBA.
[Ipu onpenesieHHH AJIHTEJbHOH NPOYHOCTH IJIHHHCTHIX I'PYH-

TOB, 3aJa4y MOXHO 3HAYHTEJbHO YIPOCTHTb, €CJH B (pOpMyJe
(9) nopoBoe KaBJieHHE 3aMEHHTb JPYrHMH [OKa3aTeJsIMH,

GYHKUHOHABHO CBA3aHHEMH C HHM,
Besinuuna noJiHoro aaBJieHHs Ha oOpa3eln TpyHTa MOXeT

ObiTh NpeACTaBJ/IeHa BhipaKeHHeM
P = pﬂ'x U, (10)-

rae P., — 3pdexTUBHOE IaBiieHKe, BOCIPHHAMAEMOE CKEIETOM I'PyHTa.

Hopcrasug 3naverue P uz (10) B (9), nonyuum

- / ! .
L, = Ptgd +C. (11)

Takum oOpa3oMm, MnpeacTaBjsieTCsi BO3MOXKHOCTb JAJHTEJb-
HYI0 NPOYHOCTb FAHHUCTLIX FPYHTOB BbIPA3HTb TOJLKO B 3aBH-

CHMOCTH OT 3¢ deKTHBHOrO AaBJeHus P, .
3.11, Beanuyuny 3¢ddexrunsHoro nasnenus P, , COOTBETCT-

BYIOWLYIO AaHHOH BJIaxXKHOCTH W H BpeMeHH f,- peKOMEHAYyeTCH
onpeneAaTs No QopMmyJie
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_ 4y, T2 )
Be= P 1= sin 5 e”"), (12)

rge £, — GhiToBOe [aBlicHWe Ha TyOuHEz; 4~ HONOBMHA MOMHOCTH YINIOTHSC-
MOI'0O CJIO% NpH ABYCTOPOHHEM OpeHHpOBaHMM; N — HeKoTopoe DespasmepHoe

A CIIO, OIPCCHIACMOC BHIDAXKCHHACM |

ST Yt (13)
Ty TR
L, — xoahbduIHeAT KOHCOIHOAUMH, onpedelAeMbIl o PopMyTie
LY (1+ Ecp) (14)
g apg

TAe Kp— Ko3dgduumenT GuILTpanuy TPYHTOB; Eop — CPEMHAH, it PACCMATDH-
BaE€MOTO COCTOSHMA I'pyHTa, Ko3Q(dHIMeHT NOPHCTOCTH; & — KO3PIHMIMEHT
COKHMAEMOCTH TPYHTA, OTBEUAIO LM paccMaTPUBaeMOMY HaPSKEHHOMY COCTOA-

HWIO; /) — IJIOTHOCTE BORABI, ¢ — BpeMs HCTbITaHHA.

3.12, Ecau B s1a6opaTOpHBIX YCJIOBHAX NPOMOAEJNHDPOBATDH
1pouecc CABHIOBOH nedopMalHH, ONHChIBaeMbiH BHiDalKeHHeM
(11), TO MOXXHO NOJYYUHTb CABHrOBHE XAPAKTEDHCTHKH TPYH-
ToB ¥’ u C’, COOTBETCTBYIONIHE PA3JHYHOM ANWUTENHLHOCTH HC-
nuiTaHus. JnuTedbHble HCOLITAHHA TAMHHCTHX FPYHTOB MOXHO

[MPOBOJAHTH OAHHM M3 CJAEAYIOUIHX METOAOB:
1. [lapannennHble uHCOBITaHUA cepHA 06pa3uoB-6JH3HELOB

MPH pa3JiHYHBLIX 3HAUYEHHAX NOCTOSHHOrO CABHraloulero Hanps-
KeHHs (MeTOA MCHLTaHHA o0pa3uoB Ha NOA3YYeCTh).
2. Ucenbitanua o6pa3suoB-6/1H3HELOB  1IPH Pas3iHUHBIX CKOPO-

CTAX NPHJOKEHHSI Harpy3oK.
[1o neppoMy MeTOAy HCNBITAHHA NPOBOAATCA B CJeAYIOlIEM
MOpALKe:
a) H3 MOHOJIHTA I'PYHTa AaHHOM NJAOTHOCTH = BIIAKHOCTH

H3rOTOBJIAIOT HECKOJNLKO nap o6pa3loB, a 3aTeM HCOHTaHHEM
napot o06pasuos no Meroauke I['OCT 12248—78 onpeneasior

CTaHAapPTHOe 3HayeHHe CONPOTHBJEHHA CABHrY Tor;

0) NpOBOAAT HCNHITAHHA Ha MNOJA3YyYeCcTh HECKOJIbKO map
0o0pa3uoB, H3rOTOBJIEHHHX H3 TOTO K€ MOHOJHTA.

Kaxaas napa ucruiThiBaeMuX 0o6pas3yoB Harpyxaercs sep-
TUKA/IbHLIMH Harpy3Kamu,  paBHbIMH P, , BBIYHCJACHHBIMH MO
dopmyne (12) H NOCTOAHHOLIMH, HO AJNSA KAaXKAO0® rapbl PasHBI-
MH 10 BeNHYHHe CABHIajOUIHMH HArpy3kaMH, COCTaBJAIOMHMH
HeKoTopyio nomo ot T,. (40, 50, 60, 70, 80, 90, 95%);

B) 10 pe3y/pTaTaM HCMNbITAHHH 06pPa3loB CIPOAT CEMEHCTBO
KPHBBIX NOJI3ydecTH (pHC. 22) H onpenessiiorT BpeMH# OT MO-
MEHTa IPHJOXKEHHS HArpy3KH A0 MOMEHTa pa3pyleHus obpas-
noB. IIpn 3ToM 3a MoMeHT pa3spyuuenns ofpasiia NPAHHMACTCH
BpeMsd, fips KOTOpoM aedopMallHs H3 CTaJHH YCTaHOBHBUIEHCH
MOJI3YUYEeCTH NEePEeXOAHT B CTAAHIO NPOrpecCHpylomero TeYeH s,
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) | | Puc.22. Tpadux ucnpiTanulf rPyHTOB Ha
T,  TOJN3YYECTh

2 ! 7, T3 — KPHUBBIC IIpOTPECCHPYIOIIEH NoJI-

Ly | 3ydectd; T, — KPHBad YCTIHOBUBIUEHCH

| | nonsyuecTs; T, — KPHUBas HeyCTaHOBHB-

t, t,t, - s ¢ LIeACs 3aTyXalouIeH HON3yYecT!

Omuocumensuas Jeqopmadus,y,

- . - - —

r) HCHOJb3yA KpHBbie Mos3ydecTH (CM. pHC. 22), CTPOAT
KPHBYIO AJIMTEJbHOH NMPOYHOCTH (AJHTeJIbHOro CONPOTHBJAEHHS
CABHMIY), C nOMOWpBIO KOTOpoR (puc. 23) onpeaensiioT 3Haue-
Hue T,,, COOTBeTCTByIOULee AJHTENbHOH NPOYHOCTH TpyHTA,
T. €. 3HaYeHHe CONPOTHBJEHHS CABHUTY, He 3aBHCALIEr0 OT AJH-
TEJbHOCTH HCIIHTAHHA FPYHTOB;

A) NOACTaBHB MNOJIy4eHHoe 3HaueHue 7, B ypaBHEHue
(11), moxno onpeaeants ¥’ u C’, cooTBeTCTBYIOIICE AANTEND
HOH NPOYHOCTH T'PYHTOB.

. Tlo BTOpOMy MeTOAY HCHBITAHHS BHIOJHAIOTCA CJAEAYIOIIHM
obpa3om:

a) TaK ¥Ke KaK # B IepBOM MeTOAe, ONpenesioT CTaHAaPT-
HOe 3HageHHe CONPOTHBJEHHS CABHIY T, NyTE€M HCMBITAHHA
napu 06pa3uos, 0TOOGpaHHBIX H3 MOHOJIHTA, ,

6) u3roTaBJuBaloT 4—5 o6pasnoB H3 TOro ke MOHOJIHTA,
KaXAb H3 KOTOPHIX HCNBITHBAETCA HA Cpe3 MNpH YNJIOTHHAIO-
meit Harpyske P, (P, ans kaxnoro o0pa3ua HasHauaercH
pa3sHoil) M BO3pacTalO{MMH pPaBHBIMHM CTYNEHAMH Yepe3 pas-
Hble HHTePBaJbl BPEMEHH CHABHTAaIOMMMH Harpyskamu Tg,.
HuTepBasb NPUAOKeHHS CTyNEeHell CABHIaloliHX Harpy3oK AJs
pa3HbXx ob6pa3’loB H3MEHAOT OT O N0 HECKOAbKHX AHEH;

B) u3 KaX/JOro HCOBLITAHHA ONpenessioT NJIHTEJbHOCTH HC-
NLITAHUA NPH AAHHOA CKOPOCTH H CONIPOTHBJAEHHE CABHrY HO

Puc 23. Kpusas OnUTEIBHOro CONPOTHBIIC-
H¥8# COBHrY (muTenpHON IPOMHOCTH; IIO
[epBOMY MeTONY)




Puc.24. KpuBrle IIHTENBLHOIN Puc.25. Tpadux 3aBHCHMOCTH
NPOYHOCTH IpyHTa (IO BTOPOMY CIBHMTAOIIMX HAIpsKeHUH OT
METOOY ) BCpTUKAJIBHOHA HAI'PY3KH

¢opmyse (11). Ilo nonyyeHHBIM AAaHHBIM CTPOSIT KPHBbLIE IJIH-
TeJbHON NPOYHOCTH (pHC. 24);

I) TpanCHOpMHDYs CeMeHACTBO KpuBbix T,, —! B ceMedcT-
BO KPHBLIX 7,, —P,, NoayyaioT AHarpaMmy caBura (puc. 25)
Aan awboro 3HaueHus! ReACTBHA cABHraiouled Harpysku. C mno-
MOWIbIO TAKOH AHarpaMmmpl rpadHyecky onpenensior 3HaueHus
?’u C’, cOOTBETCTBYIOIIIHE HAHHOMY BpeMeHH f.



4. OCHOBHHIE YKA3AHHA 110 MPOEKTHPOBAHHUK U PACUYETY

. 4.1, TIpoekT 3aray6aeHHOro COOpYXeHHsi pa3pabaThiBaer-
Cst IOCJI€ CTATHUECKOTO PAaCUeTa H NPOCKTHPOBAHHSA BCEX KOHCT-
PYKUHH H 3JIEMEHTOB Ha OCHOBE Pe3YyJbhTaTOB HHIXXEHEePHO-reo-
JIOTHYECKHX H3LICKAHHA H 3af4HHA HAa NPOEKTHpOBaHHe.

4.2, TlpoexT 3araybJeHBEIX HHXEHEPHBIX COOPYXEHHH A0A-
XKEH coaepKarth:

a) HUH)XEHEPHO-reoJorHyeckne AaHHbie CTPOHTENHLHOH mnJjO-
IanKH — TONONJIaH y4aCTKa, A0 HayaJsa H focje OKOHYaHHUSA
CTPOHTENLCTBA, MJIAH Pa3BEAOYHBIX CKBAJXXHH M I'eOJOTHYECKHX
pa3pe3oB 1o HHM, OCHOBHHIE XapaKTePHCTHKM TPYHTOB BCeX
HanjaacToBaluil (CM. pasaea 2);

6) nynaH COOPYKEHHS H BepTHKaJibHble pa3pe3dbl N0 HeMY
C yKa3aHHeM IrpYHTOB OCHOBAaHHS, HeOOXOAHMBLIX pa3MepoB
H OTMETOK;

B) paboune uepTexkm KOHCTPYKIHH BCex THNOB CBaH H
POCTBEPKOB C YKa3aHHEM PacyeTHHX H HOpMaTUBHBIX CXeM Ha-
TPY30K B BHJie CYMMapHHIX 3HAaYE€HHH COCPeAOTOYEHHBIX H pac-
npenesieHHbIX 3HAYeHHH BEPTHKAJbHBIX H FOPH3OHTAJNbLHBIX CHJ
H H3rubaoUHX MOMEHTOB;

) pacueTHble CXeMbl COOPYXKEHHS;

A) pacxon u TpeGOBaHHA K MaTepHasiaM KOHCTPYKIIHH;

e) npoekt opranuzanuu crpoureanctBa (ITIOC), B KoTO-
poM AoNXKeH ObITb YKa3aH NMOPANOK Npou3BoacTBa pabor;

K) npoexkt npousBoactBa pabor (I1IIP), B cocrase xoTo-
poro A0JXHH OBbITh:

TeXHOJIOTHYECKHEe KapThl CO CXeMaMH YCTPOHCTBA COOpY-
KEHHH, BeJOMOCTSIMH NOTpebHOro o00pyAOBaHHA, MEXAHH3MOB
H NpHCNocobaeHull, NocaAe10BaTeNbHOCTHIO pabouux 1npoieccon
H NPOAOJKHTENbHOCTBLIO UX BHINOJHEHHSA, YHCTIEHHOCTHIO H KBa-

NMUPHKALHOHHBIM COCTaBOM OpHIraaHl;
CTPOHTEJLHBIA reHepasibHbli NJAaH 06beKTa HJAH KOMILJIeK-

ca 00 beKTOB:
pPelIeHHA TO BbLINOJAHEHHIO MEPOINPHATHH NOATOTOBHTEJILHO-

ro nepHojaa;
YKa3aHHus NMo TexHHKe 6e30NMaCHOCTH HA KAXKJAOM 3Tale;

Be1OMOCTH 0601eMOB paboT 1 MaTepHaJoB;
CxeMbl NOONepanHoOHHOTO KOHTpOJA KauecTBa pabor,

rpaHKH MOTOYHOH OPraHH3allHH CTPOHTEJLCTBA COOpYXKe-
HHA HJH KOMIIJIEKCa COOPYXKEeHHH;
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H) IPOEKT OPraHH30BAaHHOrO 0TBOAAa aTMocdepHHLIX ocajl-
KOB C TeppHTOPHH O0beKTa Ha nepuolbl CTPOHTEALCTBA M IKC-
nayaTaluu;

K) paCYeTHO-NMOACHUTEJbHYIO 3aITHCKY C TeXHHKO-3KOHOMH-
yeCKHM OO0OCHOBaHHeM BHIGOpa KOHCTPYKUHHA H TeXHOJIOT'HH
MPOU3BOACTBA paboT (3amucka 3aKa3yuKy He mnepejaercs, a
XPaHUTCH B apXuBe OPraHu3aiiy, COCTaBUBIIEH ce).

IMIpumevanusa: 1. Ykasauusie B 11.4.2 351eMeHTHI IpoeKTa 3arny OrieHHO-
T'0 COOPYXKEHHEA MOXKHO COBMEIIATh.

2. Ha njane cBai#t Ao/DKHBI OBITH YKa3adbl UX HOMeEpa H HafpaBliedye mefct-
BHA I'OPU30HTAIIBHON Harpys3KH.

3. IlpoexT nponsBoacTsa paGot (cM. m.4.2 ”X’") U pacYeTHO-NOACHHTEIEHYIO
3AIMCKY 10 BBIOOPY TeXHOJIOTHH NPOM3BOACTBA paboT (cMm. m4.2 k) BbINO-
HAETCA IPOHU3BOIICTB CHHOX OpraHu3aliMel, BeOyilei CTPOMTENRLCTBO.

4.3. PekoMenayetrcs caeayouiHii noOpsjA0K TNPOEKTHPOBA-
HHA 3arayOJeHHBIX COOPYIKEHHUI:

a) 1Mo pe3yNbTaTaM HHKEHEPHO-Te0JIOrHYeCKHX H3LICKAaHHA
Ha. IJIOIl3a/IKe CTPOHTE/ILCTBA oOnpenensieTcAd Maact (njacThi)
rPpyHTa, BOCIPUHUMAIOIIUN HACPY3Ky, U HA3HAYAKTCH OTMETKHU
3aJ0KeHHS AT cCBay;

6) onpenesflOTCA pacueTHble H HODMaTHBHBLIE Harpy3KH,
NEeHCTBYIOUiHEe Ha COOPYXKEHHe;

B) BbIbHpaeTcs AuaMeTp CBail M OPHEHTHPOBOYHO Ha3Ha-
4a10TCSl pa3MepHl POCTBEPKOB;

r) Ha3HayaloTcs napamerpnl cBaii (Mapku BeToHa H apMu-
pPOBaHHE) U ONpeReNsIlOTCA HX TPEeHHHOCTOHKOCTHL W INpOou-
HOCTD;

) NPOH3BOAHTCH pacyeT COOPYXKeHHsA 10 MpeAebHbIM CO-
CTOSIHHSIM NIepBO# H BTOpPO# (B cayuae HeoOXOAHMOCTH) rpynn;

e) COCTaBJISeTCA pacCUeTHO-NOACHHTE/bHAA 3anHCcKa (CM.
n. 4.2 «Kk»);

X) pa3pabaTtbiBaeTcsd NpoeKkT 3arjiy6/eHHOro COOpPYXKeHHSA
(n. 4.2).

4.4, PacyeTHYy10 BeJIHYHHY TOPH3OHTAJLHOrO Ko3(dHilHeH-
Ta nocreau (Ko3dpoduuuedT nocreau C.) caenyer onpenensithb
no npuaoxeHnuto k CHull 11-17-77.

4.5. Tpn sniGope auaMerpa, cnocoba (cocpencToYeHHOE
CHMMETPHYHOE HJH HECHMMETPHYHOe apMHPOBaHHe) H MPOUEH-
Ta apMHPOBaHHSA CBai HEOOXOAHMO HCXOAHTb H3 AE€HCTBYIOUIHX
Harpy3ok, KOHCTPYKIHH COOpYKeHH H THAPOTe0/OrHYeCKHX
YCJIOBHH.

4.6. 3amuTHHil caoit 6eToHa AJS NMPOAOJBHOH apMaTypui
JLOJIXKeH COCTaBJISITL He .MeHee D0 MM.

4.7. Innna 6ypoHaOuBHLIX CBaH BLIGHpAETCS B 3aBHCHMO-
CTH OT IeOJIOTHUYECKHX YCJOBHH IJIOLIAAKH CTPOHTENBCTBA NPO-
eKTHpYeMoro coopyxeHus. [ayGuHY 3afieIKH CBAH HHXE Bbi-
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COTHl NOAMOPHOH CTEHKH HJAH HHXe AEACTBHA ONOJIZHEBOro
AaBJIeHHS Ha3HayajoT NPHMEHHTEJNbHO K cXeMme onop ray6oxo-
ro 3aJI0KeHHs.

4.8. Ilpn npoeKTHPOBaHHH MOANOPHLIX CTeH H yAepiKHBAIO-
HIMX NPOTHBOONOJ3HEBLIX COOPYXKeHHH HeoOXxofinmo ofecrne-
YHTh HaAEXKHOCTb 3aKpeNnJieHHs ONoJ3amllero rpyHra.

4.9, IloanopHue coopyxeHHs caeAyeT pacCUHTHIBATbH NQ
npeneyitHEM COCTOSSHHAM NepBOH H BTOPOH Irpynm.

4.10. TloanopHble COOpYyKeHHSI cCJjelyeT PacCYHTHLIBATh HA
MaKCHMaJibHOe AaBJIeHHe T'pyHTa, KOTOpoe MOXeT BO3HHKHYTh
NPH ero 3KCNJayaTalHH.

4.11. B cayuyae HaJIMYHA HJIH BO3MOKHOCTH IONaiaHus
B I'PYHT, OKpPYXalOllHH COOpYXKeHHe, arPeCCHBHHIX BOJ CJeAy-
eT NnpeiyCMaTpHBaTh MEPONPHATHA B COOTBETCTBHH ¢ TpeboBa-
HuaMH CHHuIT 2.03 11-85 «3amura CTPOHTEIbHHIX KOHCTPYKIIHI
OT KOPPO3HHU».

4.12. B KOHCTPYKIHAX moANOPHBIX coopyxkennit 1 u Il kaac-
ca KaNHTaJbHOCTH CJelyeT npefyCMaTpHBaTh YCTaHOBKY pere-
pPOB AJA NOCAeAYIOUIHX H3MepeHHH HX AedopMallHi.

4.13. as xene300eTOHHDIX KOHCTPYKUHN MOANMOPHLIX CO-
OPYXeHHH caelyeT NPHHSATL ropsyYeKaTaHYl apMaTypy KJjac-
coB: A-1 — ans xoMyToB, nonepeuHofi H MOHTa>XHOH apMary-
pol; A-II u A-1II — nas npomoabHO# H nonepeyHol apMaTypHl.
Mapxka 6eToHa 1O NPOYHOCTH HA CXKaTHe NMPHHHMAETCs He HH-
ke M 2600.

4.14. bypoHabuBHbBe CBAaH MOANOPHBIX COOPYXKEHHH cheny-
eT, KaK NpaBuJ/io, O0beAHHATD POCTBEPKOM.

4.15. CeyeHHe H apMHPOBaHHe POCTBEpPKa oOlnpenessieTcs
KOHCTPYKTHBHBIMH TpeOOBaHHSIMH H PacyeTOM B COOTBETCTBHH
co CHrll 2.03 01-84

4.16. PaccTrosinne OT Kpasi pOCTBEpKa J0 IFpaHH CBawu
(C yueTOoM ee AONYCTHMOI'O BO3MOXXHOI'O OTKJIOHEHHS) AOJXKHO
ObiTb He MeHee 5 cM, @ 3ajeJIKa CBAaH B POCTBepK — He MeHee
10 cMm.

4.17. Jlauna 3anenKH apMaTypbl CBay B POCTBEpPK ofpeje-
JNAETCA pacueToM (NpH XKECTKOM COMNpAXKEHHH), 3aBHCHT OT
KOHCTDYKIIHH COIIpsXKeHHS CBaH C POCTBEPKOM H JAOJI2KHA CoO-
CTaBJisITb HE MeHee:

25 CM — npH  WIADHHPHOM CONpSIKeHHH; 20 d cM — npH
JKECTKOM COnpsiKeHuH, rae d — AHaMeTp 3aae niBaeMOH apMa-
TYPHI.

4.18. KOHCTPYKIHS COMNpsXKeHHA CBau C POCTBEPKOM BhI-
OHpaeTca B 3aBHCHMOCTH OT XapaKTepa H BeJHYHH AeHCTBYIO-
ILHX HArpy3ok, KOJHYeCTBa PAAOB CBaHl B HanpaBJIEeHHH AEHCT-
BHUS Harpy3kH (NpH OAHOM psile CBal KOHCTPYKUHS CONpsixKe-
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HHA CBaH C pOCTBEDKOM MNMPAKTHYECKH He OKa3biBaeT BJIHAHHSA
Ha pa6oTy NMOAMOPHOrO COOPYXKEeHHS )

HeJbI0 YMEHbIUeHHSI YCHJAHH B CBafAx M AePOopManHH
NOANOPHLIX COOPYXKEHHH pPeKOMEHAYeTCHl INPHMEeHATh KeCTkoe
COMpsKeHHe pOCTBepKa CO CBaAAAMH

419 TIlpouHocTsr NMOANOPHHIX COOPYKEHHH ROJIKHA YI0B-
JETBOPATH YCAOBHAM

M<M,, (15)
QR<aQ,, (16)

rme M H  — COOTBETCTBCHHO MOMEHT H noliepeyHas Cuja, HeHcTBYIomHe
B pacCMaTpHBaeMoMm CeueHHH, M, n {p COOTBETCTBCHHO MOMEHT H ITO-
fiepeyHasi CWid, BOCHpPHHMMAEMbIE pacCMaTpUBAcMBIM CEYEHHEM M OIIpeHesisie-
Mbie N7 CBall — 110 pasfeny 4 HacTOsIIEero pyKOBOACYBA, JIA POCTBEPKA —
no CHull 2 03 01 84

4 20. Pacyer xene306eTOHHbBIX KOHCTPYKUHH MNOANOPHHX
COODYKEHHH MO TPEUHHOCTOHKOCTH H LIHPHHE PAacKPHITHA Tpe-
IIHH MOXXHO He INPOH3BOAHTb B CJyyae OTCYTCTBHSI BO3JeHCT-
BHS Ha HHX arpeCCHBHOH CpeaHl

4.21. PacyeT 3aaHkepHBIX NOLNOPHBIX  COOPYXXEHHH CJely-
eT NMPOH3BOAHTL C YUETOM CMEIleHHSI dAHKepoOB, YYHTHIBasa Je-
¢opMauHOHHBIe CBOACTBA IpyHTa OCHOBAHHA H IPYHTa, HaXxo-
AALLETOCS 33 COOpPYKEHHEM

4.22 CayyaiiHble (He noaaalolllHeca yveTy) aedopMaliHH
AHKepOB 33 CYET 3a30POB B y3J1axX COYJIeHeHHS H ONHpaHHus cJe-
AyeT JHKBHAHDPOBATHL MOHTAXXHHIM YCHJIHEM, KOTOpOe HOJIXKHO
KOHTPOJHPOBATHCH

423 [dnsa MeTaNJOKOHCTPYKIHH TNOCTOAHHLIX aHKepOB
A0JI)KHa ObiTh NpeaycMOTpeHa aHTHKOPPO3HOHHAas 3alllHTa

4.24 AHTHKOPPO3HOHHAH 3alliHTa AOJKHAa OHTL npepyc-
MOTpPeHa TaKxke AJA MeTaNJHUeCKHX MNpyTKoB BpPEMEHHHIX aH-
KepOoB, KOria MHHMMAaJbHbIH AHaMeTP COCTaBJsfieT MeHee 8 MM

AHTHKOPPO3HOHHaA 3aliHTa AOJI)KHA ObiTb CTOHKOH K Be-
IHeCTBaM, DPacTBOPeHHLIM B BojAe, 6akTepHAM, OJYKAAIOLIHM
TOKaM, a T Kxe K MeXaHHYeCKHM BO3JA€HCTBHSM, BO3HHKAIO-
[IITHM TIPH TPAaHCHNOPTHPOBKe H YCTaHOBKe aHKepoB (OHa AOJXK-
Ha OBITb AOCTAaTOYHO 3JAaCTHYHOH, 4YTOOHl Ae(pOpPMHPOBATLCA
C aHKEepPHOH NATOH B Mpollecce HATHAXEHHA H 3KCNJyaTallHH
aHKepa

4.25 Tlpn HanUYHH rPYHTOBLIX BOJA B MECTax YCTaHOBKH
AaHKEPOB B COOpYyXKeHHe cheayeT npeaycMaTpHBaTb YNJIOTHAIO-
[{He YCTPOHCTBAa B YCTbSIX CKBaXXHH (OTBEPCTHA B CTeHaXx),
NpensTCTBYOUIHE NMPOHHKHOBEHHIO BOAL 32 COOPYXKeHHe



5. PACYET YCTONUMBOCTH ONOJIBHEBBIX CKJIOHOB
K METO1bl OITPENEJIEHUS ONTOJIBHEBOI'O JNABJIEHHAA
HA 3ATJIYBJIEHHBIE COOPYXEHHWA

5.1. MHorue Mertoabl pacueTa, NpHMeHseMHe B HacTodllee
BpeMs B NPaKTHKe HHXKEHePHBIX pPacyeTOB YCTOHYHBOCTH rop-
HBIX CKJIOHOB, CTPaJalOT HeJOCTATOYHBIM TeopeTHUeCKHM 000cC-
HOBaHMEM [0 YACTH NPaBHJBHOTO yueTa MHOroo6pa3HbiX- ak-
TOPOB, BJIHAIOIIHX Ha pPa3BHTHE OMNOJI3HEBOro mnpouecca, HJH

HeJJOCTATOYHOH MaTeMaTHYeCKOH CTPOroCTbio B NPHHATHX pac-
yeTHHIX cxeMaX. K YHCAY TaKHX MOXHO OTHOCHTb BC€ METOAH,
B KOTOPhHIX NpejeabHOoe paBHOBECHe OTKOCA NpoBepsieTcs OTHO-
CHTEJIbHO KPYIVIOMHJIHHAPHUECKOH HJAH 1IapOBOA NOBEPXHOCTH,
NOCTPOGHHOH B MAaCCHBe OTKOCA Pa3/IHYHBIMH reOMETPHYECKH-
MH npHeMaMH 06e3 ydeTa  HampskeHHO-A€(POPMALHOHHOIO €O-
CTOSIHHSI IPHOTKOCHOMA 30HH.

0.2, TlpeasapuresibHasn OUEHKAa YCTOHYHBOCTH rOPHEIX CKJO-
HOB MOXeT ObiTb BHINIOJIHEHA METOAAMH PEIUeHHA MJIOCKOH 33a-
Aayn HlaxyHaHua npu HanHunu PHKCHPOBAHHBIX NOBEPXHOCTEH
CKOJIbXKEHHA, NOJOKeHHe KOTOPHIX B MacCCHBE OTKOCa Mnpeaon-
pellejieHO TreoJIOTHYEeCKHM CTPOeHHeM H METOJAO0OM INOCTPOEHHSA
PABHOYCTOHYHBHIX OTKOCOB 10 0Oe3pa3MepPHHIM KOODAHHATaM
B. B. Coko/a0BCKOro, KOTOphi MOXHO NPHMEHATH B CaydYaax
OTCYTCTBHAI B MAacCHBe OTKOc® (PHKCHPOBAHHBIX NOBEPXHOCTeH
CKOJIbXKCHHA.

9.3. PacueT yCTOAYHBOCTH ONOJI3HEBOro CKJAOHA [0 METOAY

lllaxyHsiHIla BHINOJIHAETCS "B CJeAYIOIER MOC/AeA0BaTeAbHOCTH:

a) no MatepHaJsiaM TonorpadHyecKoi ChEMKH H HHXKeHep-
HO-reoJIOTHYECKUM H3bICKAHHSAM, NPOBEJAEHHBIM Ha OMNOJ3HEBOM
y4YacTKe, CTPOAT pa3pe3H NO JHHHAM pa3BelouHBIX BHPaGOTOK.
Ha paspe3nl HaHOCAT NPOPHAH NMOBEPXHOCTH 3€MJIH H JIHHHH
CKOJbKEHHA OnoJ3HA (pHc. 26),

6) pasbuBaiOT pa3pe3 ONOJ3HEBOro TeJjia BePTHKAJbHBIMH
JHHHAMH Ha OTHeJibHbie OTCEKH TakK, UHTOOL JIHHHU CKOJIbXKEeHHUS
B IpelesiaXx KaxAoro OTceKka HMeJiH HEeH3MEHHbIH YKJIOH;

B) [JIA KaxXKJAOTro OTCEeKa OonpenensiioT €ro BeC H 3HaucHHe
OII0JI3HEBOro AaBJ/ieHHA N0 popMyJaaM:

FE' =b& Z;' »: (17)
Ei = F: s_fn/% — “"sﬁ tg W} - cz£+ E£__1 ws(/éf_fj,é}), (18)

rae P — Bec ¢-ro oTceka; £ uE _,— 3HaYeHNA ONON3HEBOTO JIABJICHHA COOTB ETCT-
BEHHO B ( -TOM H BhIIIeNIeKaIlleM OTCeKax; /A, — CPEHAA BEPTHKAIbHAT MOIIE
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Puc.26. Cxema K pacueTy Onoji3HeBoro gaBJicHMS 1o MeTony IMaxyHsHua
1l —~ npodmns noeepxHocTH 3eMiM; 2 - Opodiih HOBEPXHOCTH CKOJIbKCHHS

HOCTH £-TO OTCeKa; /3 W 3, — yribl NafeHus THHUM CKOIBKEHHS COOTBETCT-
BeHHO B {-ToM ¥ BBHIIIENSKaNEM oTceKaxX; ¥ ¥ ' — Yron BHYTPECHHETO TPEHUS H
CHEIIIEHH e TPYHTOB NO [OBEePXHOCTU CKOJIBXEHHS OIIOJI3HA.

r) 0 KaxXKJAOMY pa3pe3y CTpOAT 3MIOPY ONOJI3HEBOro 4aB-
JeHus (puc. 27), Ha KOTOPOH 4YeTKO Pas3srpaHHUHBAIOTCA y4acT-
KH ycrodumBoro W HEYCTOHUYHBOTO COCTOSIHHS OMOJI3HEBOro
CKJOHA. C NMOMOMbIO 3TuX 3NIOP NpeACcTaBAfeTCA BO3MOKHOCTD
NPOH3BOAHTL OOINYIO OLEHKY YCTONYHBOCTH CKJIOHZ IO KaxJo-
MYy pa3pe3y H onpesesiATb YHCJEHHbLIE 3HAYE€HHA ONOJIZHEBOro
NaBJIeHHA B Ka)KAOH TOYKe pa3pe3da ¢ yYeTOM DPeaKTHBHBIX CHJ
COCEAHHX OTCEKOB.

9.4. Pacuer YCTOHYHBOCTH METOAOM NOCTPOEHHA paBHOYC-
TOHYHBHIX OTKOCOB 110 6e3pasMepHHM KoopauHatam B. B. Co-
KOJIOBCKOrO BHIIQJIHAETCA B C/AeAYIOlEeH NOCaAel0BATENbHOCTH:

a) mo marepuanam ronorpaduyeckoit ChHEMKH H HHXKEHEPHO-
reOJIOrHYEeCKHX H3BICKAHHH CTPOAT BePTHKAJbHbIE pa3pesn 110
HaH6GoMee XxapakKTepHHIM CEeYeHHAM ONnoJ3HeBOro yuacrtka. Ha
pa3pe3ax HaBOCATCH PAaKTHUECKHH NPoPHIAL NOBEPXHOCTH 3€M-
JIH NI0 AaHHOMY CEYEHHIO M Te0/JIOTHUeCKOe CTpOeHHe MacCHBa;

0) 3aaaBiIMCh 3HayeHueM Ko3QduuuHeHTa 3anaca yCToOH-
YHBOCTH (AJ15 NpeAesbHOro cay4as f1,= 1), BHYHCAAIOT pac-

Puc.27. Dmopa onoJI3HEBOrO [aBJIeHHA
o merony lllax yHaAHIIA

2 3ax. 313
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YeTHbie 3Ha4YeHHA (PH3IHKO-MEeXaHHYECKHX CBONCTB TrPYHTOB
B Nnpejesiax pacueTHOH IJIyOHHH no GopMmysam:

f . 4
Yomarcty 7= 6= 75 7p = Top, (19

roe ¥, Cp , Jp — pacueTHBie 3HAWEeHWs YT71a BHYTPCHHETO TpeHHUsI, CHEIUICHIS U
00BeMHOTO BeCa I'PYHTOB; Jpp— CpefiHee 3HaUcHHE 0GHLEeMHOIo Beca I'PYHTOB II0
pacueTHOMY CEUCHHMIO; f=tg ¥ — Ko3hPUIHEHT BHYTpeHHErO TpeHHA IPYHTOB;

B) 3a]aBUIHCh IIJIOCKOH NPSMOYFOJILHOH CHCTEMOH KOODPAM-
HaT 4 HallpaBHB KOOpAHHATHHE OCH TaK, KaK NMOKa3aHO Ha
puc. 28, BHUHCAAIOT 3Ha4YeHHs Ge3pa3MepHbiXx abCUHCC AJs TO-
YyeK, 3apaHee HaMeYCHHHIX Ha OTKOce, o popmyaam:

AN TOYKH, paclo/JIOKEeHHOH Ha HHXXHeW OpoBKe OTKOCa
(Touka 1), GespasMepHas abcuucca BHIUHCAAETCA 10 GoOpMyJie

I_' ?P
1= T, A1 (20)
A AASA OCTAJIbHBIX TOYEK Ha OTKOCE COTBETCTBEHHO
’ 3;) f a-p 1 E’P
Ay = Cp, "27 A5~ C, Agseeei X = c, "n’ (21)

rae A, As,..., A, — pasMepHBle aGCIECCRE TOYEK, 3HAYCHMA KOTOPLIX Ui TOYKH
1 e oIsoTCed 1o opmyre

A,=H ~-H,, (22)
a A% OCTaNnbHBIX TOYECK
X2=A;'*Ah;A’3=/\'f—2ﬁh;...;XE=X1—(n*1)ﬁhj (23)

Ah = _’Z’.f_z_:.;_{"’_t_, (24)

rae A,— BHICOTHAT OTMETKA TOYKH, PAaCNoNoKeHHOH Ha BepxHeit G6poBKe 0TKOCA;
Hy — TO Xe, A TOYKH, PACTIONOKEHHOMH Ha HIDkHEd GPOBKe OTKOCA; /1 — KOJH-
4eCTBO TOYEK, HAMEYEHHBIX Ha OTKOCE;

Puc.28. Cxema nocTpoeHH S PaBHOYCTOH-
YHBBIX OTKOCOB N0 Oe3pasMepHBIM KO-
opaunaram B.B. CoxocnoBckore




r) u3 Talauy Oe3pa3MepHLIX KOOPAHHAT BHIMHCHIBAIOT 3HA-
qeHHsl 6e3pa3MepHLIX OPAHHAT, COOTBETCTBYIOLLHE BbHIUHCIICH-
HbHiM 3HayeHHAM Oe3pa3MepHHX abCIHCC TOYEK H PacCHUETHOMY
3Ha4YeHH ¢, ,

[1o 3THM AaHHBIM BBIYHC/AAIOT 3HAYEHHS pa3MEpHbIX OpAH-
HaT BCex To4eK pannoycmﬁqnﬁoro OTKOCA, 110 popMynam:

Cy Co

Y=0; ¥ =(Y'- Y) (»;’sg.)@,. Y=Yy 7,7 @)

1‘

r
roe Y, , Y, .., Y, — OeapasMepHBe OpHMHATHl TOUYEK, B
I caHHbIe U3 Tab/mi 6e3pasMepHbIX KOOPAUHAT;

1) NPOU3BOAHTCH moOCTpoeHUE PaBHOYCTORYMBOTO OTKOCA.
Ilnsi aToro wepe3 Touky [ MPOBOASAT BEPTHKAJBLHO OCh X H Ha
Hed 1o pa3MepHbIM  a6CHHCCaM CTPOAT NPOEKUHH Touyek 7, 2,
J, ..., W, Ha 0Cb X, a 3aTeM OT HHX NPOBOAAT NMEpPNeHAHKYAAPHI,
H4a KOTOPbIX OTKNAABIBAT COOTBETCTBYIOLIHE PA3IMEPHBIC OpIAH-
HaTH ToYeK. CoefHHHUB KOHLb MEepNeHAHKYAAPOB MJaBHOW JiH-
HHEeH, MoaYy4aloT KOHTYP PaBHOYCTORYHBOIO OTKOCA3, BIOJb KO-
TOpPOro BCe TOYKH HMeIOT OAHHAKOBHIH (3aZaHHLIA) 3amnac
YCTOHYHBOCTH.

Ecau nocTponts N0 H3A0KEHHOH METOAHKE PaBHOYCTOHUH-
BbiH OTKOC, 00JIafaIOMIHA 3aMacoM YCTOAYHBOCTH fiy= I, TO
TaKOH KOHTYP Ha3blBaeTCH NnpeAesbHbIM.

CpaBHHBasA npeReJibHBIH KOHTYP OTKOCZ € (PaKTHYECKHM,
MOXHO ClleJiaTh TOYHYIO OUeHKY YCTOHYHBOCTH CYHIECTBVIOLero
CKJIOHA.

5.5. Ilns 0noJi3HEBbIX CKJOHOB, CJOMKEHHHX Pa3HOPOAHHI-
MH TPYHTAaMH Pa3JHYHOR MOMIHOCTH, 3aJIeraiGIIHMH TOPH30H-
TaJbHO HJIH NMajaloliHMH B OOPATHYI0O CTOPOHY OTKOCA, TaKxke
BO3MOXHO NPHMeHeHHe BHILEH3JOXEeHHOR METOLAHKH HOCTpoe-
HHA PaBHOYCTOHYHBHIX OTKOCOB, TaK KakK [0 re0JIOrHYEeCKHM
YCJAOBHAM HH OAHA MNPOCJOHKA HJH KOHTAKTHAsA NOBEPXHOCTH
MEXAY CJOSIMH He MOXEeT CJYXHTb [OBEPXHOCTbIG CKOJb-
XKEHHAL. )

B pacueTHOR cxemMe MHOroCJIOHHOIO OTKOCa NOCTPOEHHE
P2aBHOYCTOHYHBBIX OTKOCOB BhLIMOJIHAETCS Pa3fielbHO MO KaxX-
ALIM CJIOSIM C HCHOJNbL30BAHHEM NPOYHOCTHBIX XapaKTEPHCTHK
FPYHTOB KaXJAOro CJOA H C y4YeToM IAyOHHL 3aJieraHHs CJos.

[lo 3TOi cxeMe pacueTHO-rpaduyecKve onepaiiHi BbIOJHA-
I0TCA B CJIeAVIOLIEeH NMOCJAeA0BaTeJbHOCTH:

a) AN Kaxaoro CJios rPyHTOB, BbiAeJIEHHLIX B fpeaeJiax
pacyeTHOro pa3pesa CKJIOHA, BHUHCJSAIOT pacuyeTHbHie 3HAYEHHHA
$H3UKO-MeXaHHYECKHX CBOHCTB C y4eTOM 3aflaHHOr0 3anaca
YCTOHYHBOCTH N0 QOpMyaaM:
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£ o £7h

— —— —s = U A
9:;) arc tg ,Zy y Cﬁ ny ? (?‘P‘: f,"h 7 (26)
T

r7e f— BepTHKaIbHAS MOITHOCTD KAXIOrO CIOA;

6) npoBeas ochb X 4Yepe3 CaMyi0 HHXHIOIO TOYKY OTKOCa
(trouka A Ha puc. 29), CTPOAT paBHOYCTOHYHBLIH OTKOC 3TOrO
CJIOA IO MEeTOJHKe, H3JIOXKEHHOH B 1.9.4, HCNOJb3yA NPOYHOCT-
Hble XapaKTEPHCTHKH I'PYHTOB 3TOro CJOS;

B) nepemeiaior ocb X napajjiesibHO caMoi cebe A0 nepe-
CeYyeHHs C TOYKOR B, KOTOpas pacrnojiodkeHa Ha NOBEPXHOCTH,
pa3fiesisioulell HHXXHHA H BHIUeJeXAlUlHA CJIOH, 2 3aTeM CTPOAT
pPaBHOYCTORYHBHIA KOHTYP OTKOCa 3TOrO C/OS MO METOJHKe,
H3JI0KeHHOR B n. 5.4;

) ONHCAHHHIM IPHEMOM NPOH3BOAHTCH NOCTPOEHHE PaBHO-
YCTORYHBBIX OTKOCOB BCe€X OCTaNbHHX BHIEJAEXKaLIHX CJ0eB,
epeMellas KaXxiani pa3 ocb X A0 mepecevyeHHN ¢ TPaHHYHOH
TOYKOH MeXAY CJAORMH W HCMOJMb3yf KayAHHK pa3 NpoOuHOCT-
HHE XaDaKTePHCTHKM TFPYHTOB pPacyeTHOro CJ0A.

9.6. [lng nosyueHHs 4YHC/JEHHOro 3HayeHHS ONOJI3HEBOrO
JaBJIeHHsi B OTAE/IbHBIX TOYKax OMNOJI3HEBOro MaccHBa HaHGO-
Jiee NMPHIOAHLIMH CJeAyeT CYHTaTh OObEMHbIE MEeTOAb pacyeTa,
OCHOBaHHble Ha reoMeTPH3alHH ONOJI3HeBOro MaCCHBA.

Iaa caydas, KOrAa B maccuBe OJI0JI3HEBOro CKJIOHA HMeerT-
CA eCTeCTBEHHAas NOBEPXHOCTb CKOJIbXXEHHA ONOJI3Hf, pacyer
BBINIOJIHAETCA B CJ/eAYIOUeH nocJjenoBaTe/lbHOCTH:

a) 1o MatepHaJaM TonorpadHyecKo CbeMKH H HHXKeHep-
HO-I€OJIOTHYECKHX H3BICKAHHH, MPOBEAEHHbIX Ha OMNOJIIHEBOM
CKJ/IOHe, COCTaBJ/IAIOT TOonorpaHYeCcKHA MJaH AHEBHOH NoBepx-
HOCTH OMNoOJI3HeBOro yuactka macwra6a t:500, nnan nopepx-
HOCTH CKOJIbXKEHHA OIOJI3HA TOro e Macuitaba H onpenessaior-
CA pacyeTHble 3HAYEHHA (PH3HKO-MEXaHHYECKHX CBOHCTB rpyH-

= 3 = 3 1 ’E
Y, fIN7A7
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1A BOIO OTKOCA NpH MHOTOCIOHHOM Hauac-
X TOBAaHHK TPYHTOB



TOB, COOTBETCTBYIOLlHE HX €CTeCTBEHHOMY COCTOSIHHIO Ha MO-
MEHT HCCJIe{0OBaHHsS B 30He CABHIa OMOJI3HA;

6) COBMeCTHB N0 KOOpDAHHATHBLIM CeTKaM TOlNONJaH [AHes-
HOH NMOBEPXHOCTH C IJIaHOM NMOBEPXHOCTH CKOJIbXKEHHS ONOA3HA
(puc. 30, 31), BHNOJHAIOT rpadHYecKoe BbLIYHTAHHE 3THX MO-

- oCx@ 9702

Puc.30. Tonorpadguyeckuit iaH oNnoN3HEBOrO yYacTka
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Puc.31. U3omvHmM NOBEPXHOCTH CKONMbKEHHUI OIONI3HA

BEPXHOCTEH METOAOM, H3JIOXKEHHBIM B Kypce reoMeTpHH Henp.
B pesyaprate storo HOJYYalOT HOBWIH NJIaH TonorpagHuecKoro
nopsajika, Ha KOTOPOM H30JINHHH COeAHHAIOT TOUYKH C OJHHAKO-
BHIMH BepTHKaJbHLIMH MOLIHOCTAMH ONQJI3HEBOro Teja. ITOT
JIaH Ha3biBaeTCs NJAaHOM H3OMOMHKOCTH OnoJa3Ha (puc. 32);
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Puc.32 .H3onmuuvu #30MOIITHOCTH OO 3HA

B) rpaduueckHM  AHQPepeHUHPOBAHREM  NOBEPXHOCTH
CKOJIbXKEHHEN OMNOJI3HA MNOJAYyYaloT ellle OAMH NJIaH TonorpagH-
yeCKOro nopsiaika, Ha KOTOPOM H3O0MHHHH COCAHHAIOT TOMKH
¢ OJLHHAKOBhIMH  YKJIOHAMH  NOBEPXHOCTH  CKOJbXKCHHA
(puc. 33). STOT nJay Ha3HBaeTCA NJAAHOM H30YKJOHOB NOBEpX-
HOCTH CKOJIbXXEHHS ONOJA3HA,;
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Puc.33. IInan u30VKIOHOB HOBEPXHOCTH CKONMLXKEHHSA ONON3HA

r) pa36uBaloT OMNOJI3HEBOE TeJO Ha PAL 3JeMEHTAPHHX
KBaJpaTHHIX NpPH3M C TaKHM pPacyeToM, 4TOOH NOBEPXHOCTDL
CKOJIb)XEHHA B Npelesiax KaKAOH NMPHIMH COXpaHAJa HEH3IMEH-
Hbifi ckaT (HAa NJaHax H3OMOLIHOCTH H H30YKJ/IOHOB NPOEKUHH
3/eMEHTapPHLIX NPH3M H306paXKéHH B BHAE CeTH KBAJpPaToB);
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A) 1O NJIaHy H3OMOLLHOCTH ONpefeyifloT YHCJIeHHhe 3Haue-
HHS BEPTHKAJIbHOH MOIIHOCTH ONOJI3HA / B LEHTpPe KaxKAoro
KBaZpaTa, a no IJaHy H30YKJIOHOB OlNpeAe/yifilOT 3HaUYeHHN YT-
JIOB NajJeHHs }3 NNOBEPXHOCTH CKOJILXKEHHA B KaXXAOM KBajl-
pare;

e) Mo YHCJEHHHM 3HAa4yeHHSIM YIJIOB NajA€HHA NOBEPXHOCTH
CKONb:KeHHA /fJ, BePTHKAaJbHOH MOIIHOCTH ORNOJI3HA /1, 0ODbeM-
HOTO B€Ca TrpyHTOB ¢/, MIOIAaAH OCHOBAHHA 3J€lMEHTApHHX
PH3M S H CABHrOBHIX XapaKTEePHCTHK rpyHToB ¥ H C B 30He
CABHra, OMoJi3HfA, AJif KaXXIOH 3JileMEHTapHOH NPH3MhLI BHYHC-

JAAIT 3HaYEHHA CABHTAIOLUHX H yAEPXKHBaIOWHX CHJA no ¢op-
MyaaM (pHC. 34):

I, =hoS-sinp; 27)
Tm =hgd-cosfitg®¥+ (S, (28)

K) AJAA KaXAOH 3JeMeHTapHOH NPH3MbI ONpeAe/siloOT YHC-
JIeHHble 3HaYeHHR OMNOJI3HEBOI'0o AaBJICHHS, KAK Pa3sHOCTb MEX-
Ry CABHTAIOIMHMH H YIAepIXHBAIOIHMH CHJAaMH, no ¢papMmyJie

AT =7, T,=hoS(sinp-cosfBtq¥)-CS; Q9

3) onpeaensioT OOMIHH 3anac YCTOHYHBOCTH ONOJ3HEBOro
CKJIOHa no ¢opmyJe

n,=ZT,[ET,,. (30)

Puc.34. Cxema X pacuery OIIOJI3HEBOIO
JaBJicHHUSA B MEMEHTAPHLIX [IPU3MaAX
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B ¢opmyne (30) onossHeBble AaBJACHHA CO 3HAKOM IJHOC
0003Ha4Yal0T AaKTHBHbHI€ CHJH, a CO 3HAKOM MHHYC — MaCCHB-
HHI€ CHJIHI;

H) BBHIYHCJAIOT YHCACHHHIE 3HaYeHHS ONOJ3HEBOro jAaBJie-
HHA AJI1 BCeX 3JIEMEHTAapPHHX NMPH3IM C YUETOM PEaKTHBHBIX CHA
COCeHHX NPH3M.

Coraacro cxeme Ha pHC. 35, 3TH BeJHUHHH MOTYT GLITh: OFI-
pefelieHsl o GOopMyNIaM:

AJIf NIPH3M, PacnoJIOXXEHHHX B CaAMOM BepXHeM pALY C Ha-
rOPHROA CTOPOHH

AT, = Sh. 7 (sinf3. - cos 3, tg ¥) - ('S, (31)
a AJsi BCeX OCTaJibHLIX NPH3M
AT": =8 [h£ E'(anﬁ&- -casﬁ_tg¢)—CJ+d 7:._1[003 (ﬁ£_1 -*/‘35) -
—sin(f._~f)tg 4], (32)

rae AT, — 3HaUeHHe NOIHOTO ONOJI3HEBOTO JABJICHHS B (-it mpuame; AT, 4 — TO xe,
B cocenHel (Beltenexaileit) npusMe; [f3: — yron nafeHHA NOBEPXHOCTH CKOIb-
JKeHWA B (- mpusMe; B _, — To e, B cocelTHe! (BBIlIeNnexallieli) MpuU3Me;

K) BbIIITHCHIBAIOT 3HAUYEHHA ONOJI3HEBOI'O JAaBJICHHA Yy LEHT-
DOB COOTBETCTBYIOUIHX KBaAPaTOB H, NPHHAB HX KaK YHCJ/OBHIE
OTMETKH, Ha NJlaHe CTPOSIT H30JHHHH, COeAHHSIIOWHEe TOYKH
C OAHHAKOBBIMH MOJIHBIMH ONOJI3HEBHMH faBJ/ieHHAMH (pHC. 30).

Puc.35. Cxema K pacueTry OIOJI3HEBO-
ro HanfieBHd ¢ YYSTOM DPeaKTUBHBIX
CHJI COCEIHMX NPU3M
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Puc.36. [I1aH cHaI0BOro NOJsg ONOJNI3ZHEBOTO CKITOHA

ITOT NJaH Ha3bBaeTCA H30JHHeHHbIM MJaHOM CHJIOBOTO NOJIA
OI10J13HEBOIr'Q CKJIOHA, KOTOPLIH MO3BOJSIET JeI'KO H NPOCTO Ofl-
pelesifiTb 3HAYEeHHS ACHCTBHTEJBHOrO OMNOJI3HEBOrO JaBJICHHSA
B J1000H TOYKe HJAH 10 JI000MYy CeueHHIO 3TOro noJs.

5.7. Jlas ciayuas, KOr4a B MacCHBe ONOJI3HEBOrO CKJIOHa OT-
CyTcTByeT (HKCHpPOBAHHAsf ecTeCTBEeHHas NOBEPXHOCTb CKOJlb-
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KEeHHS ONOJI3HS, pacyeT YCTOHUHBOCTH CKJIOHa H OllpejeJ/ieHHe
OMOJI3HEBOr0 AaBJieHHA B HEM MOXKHO MPOH3BOAHTH METOAOM,
aHAJOTHYHBLIM NMpeabAYylleMy, ecald OyAeT onpeaenieHo noJoxe-
HHe MOBEPXHOCTH CKOJIbXK€HHS B MaCCHBEe ONOJI3HEBOro CKJOHa.
3ajsaya B >TOM CJy4ae pellaeTcs CjaeAyloUHM o6pa3oM:

a) Mo MaTepHaJaM TonorpadHueCKOH CbeMKH H HHXKEHep-
HO-Te0JIONHYeCKHX H3BCKAaHHH CTPOHTCHA TOMNOINJIAH ONOJ3HEeBO-
o y4acTka H OnpeaeqsloTCs pacyeTHhie 3HaueHHA (QH3HKO-Me-
XaHUYeCKHnX cBofictB (¢, C, 7 ) rpyHTOB ONOJI3HEBOro Mac-
CHBA;

6) Ha TonoNJiaHe OMNOJI3HEBOr0 Y4YacTKa HaMeyaloT psj
npodHAbHHX CeYeHHH, pacnoJjiaraeMbix B HaHbosee xapakrtep-
HHX MecTax peabeda (pHc. 37), H NO KaXAOMY HaMeYeHHOMY
CeYeHHIO MEeTOAAaMH, H3JIOXKeHHBIMH B N. 5.4 HAH B 5.5, cTpoAT
npeaeJibHbie xomypu PaBHOYCTOHYHMBHIX OTKOCOB C 3anacoMm
YCTOHYHBOCTH 1, = 1;

B) Ha npenenbnux KOHTYpPaX pPaBHOYCTOAYHBHIX OTKOCOB
(prc. 38) HaMeuyaloT PAA TOYEK, AJI KOTOPHIX ONpenesioT HX
BbICOTHHIe OTMETKH (C NOMOILIbIO BHICOTHOH CETKH) H BeJIHYH-
HH '3aJI0XKEHHSI 3THX TOYEeK OT HavaJja KoopasHaT. [lo Besinusu-
HaM 3aJlI0XeHHH HaMe4yeHHbie Ha NpeAesIbHHX KOHTypax TOUKH
NepeHoCATCS HA IJIaH H OKOJIC HHX NOANHCHBAIOTCA HX BHICOT-
Hb€ OTMETKH;

r) nocje HaHeceHHf Ha NJaH BCeX TOUEK, HaMEUYEHHHX HA
npeaeJbHBX KOHTYpPax OTKOCOB NO BCeM CeYeHHAM, Ha OCHOBe
BbICOTHBIX OTMETOK 3THX TOUEK CTPOAT FOPH30HTAJH Npelelib-
HOH NMOBEPXHOCTH OTKOCA, KOTOpPan H NPHHHMAaeTCqd 3a NOBepx-
HOCTb CKOJIbXKE€HHSA ONnoJI3HA (pHC. 37);

A) HMes TonorpadHUYeCKHH NJaH NHEBHOH TNOBEPXHOCTH
ONOJI3HEBOr0 yuacTKa, IIJIaH NMOBEPXHOCTH CKOJIbXKEHHS OMN0J13-
HA H QH3HKO-MeXaHHYeCKHe CBOHCTBA I'PYHTOB, MOXHO BHINOJ-
HHTb OUEHKY YCTOHYHBOCTH CKJIOHZ H NOCTPOHTL H30JIHHEHHLIA
- MJIaH CHJIOBOTO NOJIA OMNOJI3HEBOr0 AAaBJIEHHS N0 METOAHKE, H3-
J0XXeHHOR B 1. 5.6.

5.8. O6beMHHEe METOAH, ONHCaHHbIe B nn. 5.6 u 5.7, npea-
Ha3HayeHH AJA Tex CJyyaeB, KOria B MacCHBe F'OPHOIO CKJIOHA
orcyTcTByeT GHAbLTPaIlHOHHOE AaBJeHHe HanopHuix BoA. Ecau
Ke Mo pe3ybTaTaM FHAPOreoOTHYECKHX H3bICKaHHH YCTZHOB-
JIeHO HaJH4yHe (PHALTPALHOHHOTO JaBJieHHs B OIl0J3HEBOM
MacCHBe, TO MPH pacyeTax yCTOHYHBOCTH TakKoro CK/JAOHa Caeny-
eT 00A3aTeJIbHO YUHTHIBATh HX BJAHAHHE,

B kaxnofi Touke BOJOHACHINEHHOTO0 TIPYHTOBOTO MacCHBa
Hanpas/ieHHe (QHJIBTPALHOHHOrO AABJEHHA MOXKHO NPHHAMATSH
napanyieJibHBM KacaTeNbHOH K AeNPECCHOHHOH NOBEPXHOCTH
H TIPHJIOXKEHHBIM K cepefuHe TJyOHHH (RALTPALHOHHOrO IO-
TOKA.
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5 110 I

Puc.37. IInad npenembHOft IOBEPXHOCTH OMNOJI3HA B H30TpOIHOH cpede

]
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Puc.38. [TocTpoeHue npenebHEIX KOHTYpoB B.B. Coxonosckoro (rty=1)
I — npoduis TONONOBEPXHOCTH; 2 — NpeReNbHbIH YCTORYHBLIH MPOdHIIb
orkeca (uo B.B. Cokonosckomy)

Ilpu Takoi cxeMe CHJOBLIX BO3REHCTBHH (OHALTPALHOHHOIO
AaBJICHHS HAa ONOJ3HEBOH CKJOH y4eT 3TOoro JAaBJeHHS Ha ycC-
TOHYHBOCTh CKJOHA MOXHO BHINOJHHTH CJAERYIOIHM 00pa3oM:

a) no pe3yJbTatraM TonorpadHuYeCKHX, HHIKEHepHO-Ieo/0-
rHYeCKHX H THAPOTe0JIOTHYeCKHX H3bICKaHHH, NMPOBEJEHHLIX Ha
ONoJI3HEBOM Yy4acCTKe, COCTaBJAIOT TonorpaHyeCcKHH IJaH
AHeBHOE nosepxHocTH (puc. 30), njaH NOBepXHOCTH CKOJbXKe-
HuA Oonoy3HA (pHC. 31) M njaH JeNnpecCHOHHOHA fIOBePXHOCTH
YPOBHA TPYHTOBHIX BoZ (puc. 39);

6) MeroaoM rpa(HYeCcKOro BHLIUHTAHHSA MOBEPXHOCTEH TO-
norpaHyecKkoro nNopsAaKa noJaydalor nJjgaH H30MOUMIHOCTH BCe-
ro onoJi3HeBoro teJja (pHC. 32) (H3 KHEeBHON MOBEPXHOCTH Bhi-
YKTAETCH NOBEPXHOCTH CKOJIbXKEHHs OMOJ3HA) H NJaH H30MOIL-
HOCTH 3aTOIJIEHHOH 4acTH onoa3HeBoro Ttena (pHc. 40) (u3
AeNnpecCHOHHON MOBEepXHOCTH YPOBHSI TDPYHTOBBLIX BOJ BbIUH-
TaeTCA NMOBEPXHOCTb CKOJIbXXEHHS ONOJI3HSA);

B) TaK e KaK H B NpeAbBAYLUIHX O0O0beMHLHX MeToAax,
OTOJI3HEeBOe TeJI0 Pa3GHBAIOT HA PAN 3JEeMEHTAPHHIX -NPH3M,
KoTopbie H306paXkeHn Ha M.1aHe H3OMOIMHOCTH BCEro noJi3He-
Boro tena (puc. 32) W Ha nJjaHe H3OMOIMIHOCTH 3aTOMNJEHHOH
YacTH OMOJI3HeBOro Tesaa (cM. pHc. 40) cervio KBaapartos;
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Puc.39. U3omiHuy genpecCHoHHOM MOBEePpXHOCTH YPOBHA I'PYHTOBBIX BOJ

r ) no NAaHy NOBEPXHOCTH CKOJbLXKEHHA ONOJIAA ONPEACIN-
IOT 3HAYEeHHA YIJIOB NafeHHA NOBEPXHOCTH CKOJIbIKEHHSA B KaXK-

oM KBajaparte no popmyne
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tgp=4,/1, (33)

a Nno mJaaHy JAenpeCcCHOHHOH NOBEPXHOCTH YPOBHS I'DYHTOBHIX
BOX OnNpeAenaioT 3HauYeHHA THAPABJHYECKOro rpaiHeHTa
B HEeHTpEe KaxXaoro Kpajpara:

tgac=4, /1, (34)

roe 5, — BbICOTa CeUeHHA H3OMHHU#E Ha mwiane (puc. 31, 39); I — 3aroxeHue
MEXAY COCeTHMMM HIOIMHMAMM Ha 1raHe (puc. 31); I‘ -~ 3anmoxxeHue Mexay co-

CeNHUMH H30JIMHMAMY Ha IiaHe (pHC. 39); O — yron HaKIOHa XellpeCCUOHHOM
IOBEPXHOCTH B LeHTpe KBallpaToB;

) AJA KaXHOH 3JeMEHTapHOH NMPH3IMK ONpele’isioT 3Ha-

YEeHHA IIOJIHOro BeCa NPH3MH P H B3BelIHBAIOWero A4BJEHHS
Boan £, , no popMynam:

P. =h 7S, (35)
f1ae I S
1+&

roe h; — BepTHKanbHas (MOJIHAA) MOIHOCTS OMIONI3HA B ¢-# NPH3Me, OMNpENensic-
Mas 0 IDTaHY K30MOMMHOCTH (puc. 32); hy, — BEepTHKANBHa® MOIUHOCTE 3aTOM-
JIGHHOM YaCTH OMNOJISHEBOTO TeJia,-onperersieMada IO IaHy U3OMOIIHOCTH 3aTOIF
neHHo#t yacTv omnol3HeBoro Tena (cm. puc. 40); & — mponiadb OCHOBAaHMA 16
MEHTapHOM NpU3MBI; J; — OGbeMHEIH Bec BoObl; J — oObeMHLIi Bec IPYHTOB
OHON3HeBON Macchi; r'— 00beM IYCTOT- B edUHHUIle O0BEMA IPYHTOBOR MaCChl
onon3ua; & — xodd@GHUMEHT IIOPUCTOCTH PPYHTA OIOJI3HEBONX MACCHI;

Pe=hy 7,8(1-n)= ’ (36)

8

e) BHYHCJAAIOT 3HaYeHHs QHUJIbTPALHOHHOrO AAaBJECHHS,
AEHCTBYIOUIEro Ha KaXKAYI0O 3J€eMeHTapHyl nNpH3My, no ¢op-
MyJe

Pe=h,, 7, 5t ; (37)

X) ¢ yueToM (WIBTPAIMOHHOrO aBJiCHMSI HAMOPHBIX BOH H B3Be-
IUMBAIOINNX CHJ TPYHTOBBIX BOJ, BBIUMCIAIOT 3HAYCHHsS CHBUTAIONX
H YAEepXHBAOUMX CHI UIA KaXIOH MIEMEHTapHOH HPH3MBI, [0 (Op-
MyiaMm (puc. 41):

Tea = Fi SR * Ry, €OS(R, ~; )~ Fysinf; (38)
o= LA cosfp. ~ B, cosfs,+F, sin(f; ~-a,)tg ¢]+CS; (39)

¥) onpelenArwT obOUMH 3aMac YCTOHWMBOCTH CKIJIOHAa IO ¢opmye

.fZ}f:ZTy‘,g'/Z?;A; (40)
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Piic.40. U3o0MOLIIHOCTH 3aTOIDICHHON YaCTH ONOJI3HEBOI'O Tela

K) UIA KaKIOH 3JIEMEHTApHOH INPH3MbI BHIYMMCIAIOT 3HAYCHHA
IIOJIHOrO OMHOJI3HEBOIO HaBjIeHHA C yYeTOM (PWIbTpaMOHHOIO AaBlie-
HUS HAIIOPHBIX BOJ U PEaKTHBHBIX CHJI COCEIHHMX IPU3M IO POpMYJTIaM:

IJIA IIPH3M CaMOro BepXHEro pAana ¢ HArOpHOW CTOPOHDI
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AE =T 4" Ta=F (sinf3. -cosf3.tg )+ A [cos(f3~cx,.)-

- sire ( 3, -*cxi.)tg ‘F]+;D“ cos 3. tg ¥#-CS, (41)
a AJA OCTaJbHBIX NPH3M

AT. =P (sin 3. -c0s B.49¢)+ B, [cos(fB3, o )-sin (3.~ . )tg¥)+
+P,c0sf.1g $-CS+AT_[cos(B_-p)-sin(p._ /3. )tg ¢l; (42)

J) Ha HOBHIH IJIaH, rle HaHeCeHh lEeHTPH KaXXAOro KBaj-
paTa 3JieMEeHTapHHIX NPH3M, OKOJIO KaXA0ro UEeHTPa BHINHCHI-
BalOT YHC/JEHHHE 3HAaYyeHHS NMOJHOro ONOJA3HeBOro AaBJIEHHHA,
COOTBETCTBYIOIIEro 3THM KBaApaTaM, H, NPHHAB HX KaK 4YHC-
JNOBbie OTMETKH, Ha NJIaHe CTPOAT H30JHHHH PAaBHLIX ONOJI3He-
BuiX AaBJAE€HHHA. 3IJTOoT naaH (puc. 42) npeacrabiasier Ccobo#
o6peMHOe H306paxkeHHe CHJOBOTO IOJA ONOJ3HEBOTO JAaBJjie-
HHA, noao6Horo H3o6paxkenHoMy Ha puc. 36. C nomomwnio
STOr0 IVIaHA MOXHO JIErKO, ONpeneJIHTb 4YHCJeHHbie 3HauYeHHs
ONOJI3HEBOro AaBJ/ieHHSt ¢ y4eTOM (DHALTPAUHOHHOIO AaBJeHHSA
HanopHHX BOJX, B3BEIIHBAIOMIHX CHJ TFPYHTOBHX BOJ H peax-
TUBHHX CHJ COCENHHX NpPH3IM RJIA JIOO0H TOYKH HJAH CEYeHHs
ONOJI3HEBOr'o NoJiA.

5.9. PacueT yCTOHUYHBOCTH HCKYCCTBEHHBIX OTKOCOB MOXHO
NPOH3BOAHTL HA OCHOBE pelleHHs MJIOCKOA 3ajayu.

Jn8 HCKYCCTBEHHBLIX OTKOCOB, CJOXEHHHX CJAOAMH pPa3Ho-
POAHHX TI'PYHTOB, NajalollHX B CTOPOHY OTKOCAa H HMEIOUIHX

9)

Puc.41l, CxeMrl K pacuery
ONOJI3HEBOTO JAaBJICHMA C

yueTOM QHIBTPALMOHHOTO
JaBJICHUA HaTlOpHBIX BOA
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Puc.42. [1naH CHIOBOro IIONA OIION3HEBOr'o NaBNEeHUA ¢ yueToM (DHIIETPALMOHHOTO
IaBJICHMS HATIOPHBIX BOX

noJioroe HJH HaKJOHHOE 3aJleraHHe, YCTOHYHBAs NMOBEPXHOCTh

OTKOCa Moxet OBlTh 3aflaHa Kpyue HaCJOCHHS I'PYHTOB.
B 3tom caydae 3HayeHHe YCTOHYHBOIO yrjia 0TKOCa olpeje-

asietco no dopMyae (puc. 43):
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cl‘goc=ctg/3---- -*2 T — 3 (43)
B'H(Sr'n /-3"'2"'81}12/5:&9@9

 §
roe o — yCTOMUMBBIA yrofi oTKoca, J3— yroll MaieHus PPYHTOBEIX cnoeB; P'u O'-
VvIon BHYTpPEHHETO TpeHMs U CUECIDIeHHe I'PYHTOB II0 KOHTAKTHOM HOBEPXHOC-
TH MEXIY CTIOAMH FPYHTOB; H — BEPTHKANLHAA BBICOTA 0TKOC2; 7 — o0neMHbIH

BEC TPYHTOB.

5.10. Insa tex ke rpyHTOBHIX YCJOBHH, HO KOTAa MNOxpe3Ka
rPYHTOBHIX CJI0€B HeAONYCTHMZ, NOBEPXHOCTH OTKOCA CJeAyeT
NPHAATL HAKJOH OAHHAKOBHIH C IOBEPXHOCTAMH HACJ/IGEHHA
TPYHTOB.

Inst sToro cayuaa HanboJiee upHroaHa popmysna (pHuc. 44):

- 2c a___f_( 1 )
-7 clg (45 2) 1-ctlgocig P’ ’ (44)

rae P/ — yron BHyTpeHHero TpeHUs I'PYHTOB 110 KOHTAKTHOI MOBEPXHOCTH ¥ M
— YTON BHYTPEHHETO TPEHMA W CHeIUIeHde PPYHTOB BKpPeCT HAaCloeHUs TPYE-
T0B.

fra V. —SA
N7/ ~

Puc.44. CxeMa K pacueTy ycToium-

BOCTH OTKoOCa o Merony I'.J1. Ou-
CeHKO

Puc.43. Cxema pacuera ycCToituu-
BOCTH OTKOCOB C INoJpe3aHHbIMHA
cnoAMB 1o merony  Adl JIn

] — KOHTAaKThi HACTTOCHHA TIGPORHI



6. PACYET YCTOMIUBOCTH 3ATJIYBJIEHHBIX COOPYXEHUI
HA OITOJI3HAX

6.1. 3aray6seHHble COOPYXKEHHS, BO3BOAHMBEE HA OMNOJ3He-
BhIX CKJOHaxX, NpeAHA3HAYaloTCR AJA CTA6HJAH3ALHH ONOJ3He-
BHX NOABHXXEK HJH AJS NpeAoXpaHeHHS OT pa3pylueHHSA HHIKe-
HePHBIX COOPYXKeHHH, BO3BeJleHHHX Ha HHX, B YCJOBHAX 00Te-
KaHHR HX OMOJ3HEM.

B Hacrosilllee BpeMsi HaHboJiee pacnpoCTpaHEHHLIMH BUJAA-
MK 3aray0jeHHbX COOpY)XeHHH, npeaHa3HaYeHHHIMH MIJH
yAepXKaHHSA OlO/3HeBHX CKJOHOB, ABJASAIOTCA CBaHHLIE 3arpax-
AeHHA ¥ YAepXKHBAIOUIHe CTeHH Ha CBAHHHX (QYyHIaMEHTax.
S DeKTHBHOCTb 3THX COOPYXEHHR onpenensercs npexne Bce-
rQ HX YCTOAYHBOCTHIO K NMPOYHOCTHIO NPH PO3AENCTBHH HAa HHX
CHJI OTOJI3HEBOTO AaBJCHHS.

6.2. [Ins HeKOTOPHLIX HHJKEHePHbIX COOPYKEeHHR (Ha3eMHble
TpyOoOnpoBOoALl Ha CBAaHHBIX OnoOpax, 3CTakaaul H AP.) BO3-
MOXHO COXpaHeHHe HX 0e3aBapHHHOrO 3KCIJIYaTauHOHHOTO
COCTOSSHHA H B YCJOBHSIX HeNpeKpallaioUIHXCH OIOJ3HEBLIX
MOABHIKEK, €CJH CBaHHHE ONOPHl HJAH KOJOHHH OO0TeKaloTcH
OTIOJI3HEM IPH COXPAHEHHHU HX YCTORYHBOCTH.

OO6texaHue ono/i3HeM 3arJy6JeHHBIX COOPYXKEHHH BO3MOXK-
HO TOJIbKO [PH onpeAeieHHHBIX YCJOBHSAX, 3aBHCALIHX OT CO-
CTOSIHHSA I'PYHTOBOH MAacCCHl OIOJI3HA.

6.3. Ecau 3arany06aeHHble COOpyXKeHHs paccMaTpHBaTb Kak
MPenATCTBHA HA NYTH ABHXKEHHS ONOJI3HEBOH MaccChl, TO C.Je-
NYeT OXKHAAaTb, YTO CO CTOPOHHI HAMOJ3aHHA ONON3HA y 3arayo-
TT@HHOTO €OOpYKeHHUs 006pa3yeTCs YIIJIOTHEHHAA 30HA H3 HanoJ-
zaiomero rpyHra. [lanbHefinlee nBH)KeHHE ONOJ3HEBOH MacCChl
BbI3oBeT 00pas3oBaHHe MNOBEPXHOCTEH CKOJIbXKE€HHA B YNJOTHEH-
HOH 30He.

CorsacHO TeopHH TNpeaeJbHOrO PaBHOBECHA CBSI3HO-CHIMY-
yel cpelabl caBurophie nedpopMauud B 0671aCTH NpeaeybHO Ha-
NPAXEHHON cpeabl BCErja HPOHCXOAAT MO ABYM ceMeHcTBaM
MOBEPXHOCTEH CKOJbXEHHA, pacnoJaralouiixcd CHMMETPHYHO
OTHOCHTEJbHO HanpasJIeHHA IJIaBHOro HanpsXKeHHA H mepece-

KaoWHXCH Mexay co6oi noa yrioM

8= 90°-¢. (45)

CanenoBaTesbHO, B Ka)XAOM MNMONepeyHOM CeuyeHHH CBAHHOMN
Oonopbl HJAH KOJMOHHBI, 00TeKaeMbIX ONoJI3HeM, Nnpu3Ma obTexa-
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Puc.45. Cxema o0TeKkaHMs oOHON3HeM OMMHOUYHOY CBaliHoMl OTIOPHI

HHA MoxXeT OBITb TIpelacTaBJieHa B BHAE TpexXrpPaHHHKA
(puc. 45), onupaloilerocs CBOHM OCHOBaHHeM Ha cBalo, a 6o-
KOBBle I'PaHH ero nepecekatorcs nox yraoM &. Ecau Ha 6oko-
Bhie I'paHH TaKOH NPHU3MH NPHJIOXKEHA CHJAa ONOJ3HEBOro JaB-

NAeHNusl, HHTeHCHBHOCTBLIO AT, TO yC/0BHE NpeneJbHOro paBHO-
BECHA Ha J3THX TpaHAX MOXeT OhiTh 3aNHCaHO B BHAE

& & e , &
ATd cos-2-—-ctg-2—=37d cos 5 tg P+ Cd ctg — (46)

rme & — DJIWHA OCHOBAaHHA TpU3MEI 00TeKaHus, paBHad OMaMeTpy NONEpPeYHOro
ceyeHHs IIpM Kpyrnolt ero gpopme MM ANTHHE CTOPOHBI NMpH KBanpaTHo# dopMe
IIOIIepEeYHOro CEYCHHUA 3arny0iecHHOM KOHCTPYKIIHMU.

6.4. [IporHo3 BO3MOXHOCTH oOTexkaHHs onoJ3HeM 3arayb-
JIeHHBIX CBaMHBIX ONOP HJAH KOJIOHH MOXHO NPOH3BOAHTHL MO

crenyloiel cxeme:
a) oO6TeKaHue BO3MOXHO, €CJH

8 O & &
ATd cas-é—ctg 5 7ATd cos51g ¥ + Cd clg 5 (47)
6} oO6TeKaHHe He BO3MOXHO, €CJH
8 .08, : o
ATd cos 5 ctg5< ATd cos 5 tg ¥ + Cd ctg-—z— : (48)

6.5. Ecan cBaiiHyi0 ONOPY HJH KOJIOHHY B npejenax HX 3a-
rny6JeHHONl 9acTH CUHTATh abCOJIOTHO KECTKOH, a MPOYHOCTH
HX Ha Ccpe3 OT AeHCTBHA OMOJ3HeBOro AaBJieHHA obecneuyeHHON,
TO YCTOHYHBOCTL TAKHX KOHCTPYKUIHH B YCJOBHAX o0TeKaHHSA
HX OmnmoJa3HeM OyaeT onpeneATLCA TOJLKO BEJHYHHOH 3arayo6-
NeHHA HX B MOJACTHAAIOWIHH ONOJI3eHb HENOJBHIKHBLIH TPYHT.
[Ipn sToM 32 Ge3onacHylo BeJHYHHY 3arJayOJeHHst cJeayer
NPHHHMATL Ty, KoOTOopas obecneuHBaer npenesibHoe paBHOBe-
CHe 3THX KOHCTPYKIHH NpH AeHCTBHH Ha HHX ONPOKHALIBAIO-
HIHX CHJT.

6.6. PacueTHywo BeJHUHHY 3arjiy0JieHHsi B HeNOABHXXHHH
NOACTHUNAIOUIHH T'PYHT CBAHHOH ONOpPH HJAH KOJOHHH MOXRO

OnpeleNHTh H3 pelueHHs KyOHUYeCKOTro ypaBHEHHs BHAA:
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.
2, P h3+[2pmax (a,h,7 %(Zz) -a,f 1h* - [R (22,4, +

+a,)]h - [2RZ+1,5nR.P_. 150, (49)

roe /7 — pacueTHas BeHUMHA 3arnyOieHuA CBaifHO ONOpbl B HEHOABHXHEAIA Noj-
CTHnaloum#f rpyHT onon3ud (puc. 46); Ay— BepTHKanbHaf MOLIHOCTE ONON3HE
BOTO Tella B TOUKE YCTAHOBKH CBAKHO OIOphl H/IM KOJOHHE! (OMpegesiAeTCHA 1o
[U1aHY W3OMOLIHOCTH OmNoN3HfA); A+ — paBHONEUCTBYIOLIAA OMON3HEBOro JiaBlie-
HHS Ha CBal0, oNpeReiigeMad o gopmyrie

R.=4T'h, ; (50)

AT' — UHTEHCHBHOCTL BOCIIPMHMMAeMOH 4acTH OHOJI3HEBOT'O [aBJIcHHA Ha CBalo,
onpepeisieMas no popmyne
. (ATsin -2@- tg ¥+ c)dcasﬁ
AT = o 5 (51)
119 7

AT BellMUHHAa OHON3HEBOTO NABJICHHA B TOUYKE YCTaHOBKHM CBaH, onpenesiaeMas
110 TUTaHY CWIIOBOTO MONA ONOMN3HEBOrO IaBNeHAs; @ — IDdaMeTp MONEPEYHOro ce~
YeHHs CBaM; Q ,— Ko3(dPaiMeHT, onpeaesideMbIlt 10 Gopmye-

ay sin (45"+ —g—)cosﬁ o
= (SH’I

2,
a, = — - - +00s 5t ‘P)' (52)
' Sitt (-—-g* -/3) ‘ 2t
a4 ,~ ko3 PHIHEHT, oNpefenieMbiii no Gopmyrne
a - cacosfB (53)

< s:'n(—g- —-ﬁ) ‘

p,,-,m ~ peaKTHBH2d CHA3 YIONOTHEHUA I'PYHTOB HA TPaHMIlE MEXHY OTON3HEBLIM
TeJIOM U NOACTHRIAIMM PpyHTOM (pHC. 46, @), ompeneiiaeMas no dopmyse

b . _UWE
max ,_ 2Ms 7 (54)
=M,

E, — monyns o6ieit gedopmanud rPyHTOB moacTwiamouiel tommm; M, — x03d-
(UMIIMEHT OTHOCUTENbHOH KOMIIpeCCHOHHOM HedopMalii FPYHTOB MOACTUNAIOICH
TONIILM; 7, ~ BEnNWIMHA OTHOCHTENLHOH MedopMaliiy FPYHTOB Ha IPaHMIle MEX/LY
OIIJISHEBRIM TEIIOM U NIOACTIIAIOHICH TonUeH, 3HaYeHMEe KOTOPO# MOXMO oipene-

JMTH 1o hopmyne

© 1,=1-7/7,; (55)
a.

kp ™ KPHTHHCCKas HIIOTHOCTD FPYHTOB MOACTHIIAIOIHEH TOMILM.

6.7. JHaueHue KPHUTHYECKOH MNJOTHOCTH IPYHTOB PEKOMEH-
AyeTcs onpeneaaTs JHO60 Mo pesyabTaTaM Jj1a00paTOpHBIX HCNHI-
TaHHH TFPYHTOB Ha npubope MHOTONJOCKOCTHOrO CABHra MnpH
pa3JHYHBIX 3HAaYeHUSAX VIJIOTHAIOLIEA HAarpyskH, Jub6o uyepes
KPHTHYECKHE NOPHCTOCTH IPYHTOB MO popmy.Je
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Puc.46. Cxema K pacuery
BeJIMUYHHDBI 3arjiy OJIeHRA

- A 45°- ¥/ CRaiHBIX ONOp B HENOA-
J( . { — BHOKHBIH  MOACTHNAIOUIHH
Saaxc ONOJI3€HDb MPyHT
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Ik p= % ., (56)
1+~ tgalin -g—-

Kp. 1 4

Ie &, — yNe/bHEIH Bec TpYHTOB -tg o— K03dUIH eHT, XapaKTepH3yIOUMi HAKIIOH
KpuBolt = & «xp = T (ln6 ) xocu abcumce; 6 — ymroTHABIUEe ,u‘.aBneHHe, co-
OTBETCTBYIOILcE JJAHHOMY HANPSIKEHHOMY COCTOSIHHIO T'DYHTOB; 8 — KPHTHYEC-
Kasi OPUCTOCTh I'PYHTA OpPH VIDIOTHSIONIEM aBJIICHHH, PaBHOM G, .

6.8. CpajiHble 3arpaxaeHusi, npeiHa3HauYeHHHE AJA MOJHO-
ro yAepi>KaHHA OIOJI3HEBOro CMellleHHS, NOJXKHH YAOBJEeTBO-
DATH ABYM YCJAOBHAM:

1) Kaxnas cBas 3arpajHTe/NbHOro pfAAa AOJKHA CONpo-
THBJATLCHA ONPOKHALIBAIOUIEH CHJIEe ONOJI3HEeBOro AaBJIeHHS,;

2) paccTofiHHEe MeXAy COCeJIHHMH CBAasfiMH B PAAY JAOJIXKHO
OBITH NPHHATO TAKHM, UTOOHI HCKJIOYHTHL MpOCaYHBaHHE ONOJ3-
HEeBOH MacCCH MEXKAY HHMH.

6.9. B 3aBucuMocTH OT PH3HKO-MEXaHHYECKOr0 COCTOSTHHA
PPYHTOB ONOJISHEBOH MAacCCH CBaKHBIE 3arpaXAaeHHd Ha omnoiuns-
HSIX MOTYT ObLITh OZHOPAAHLIMH H MHOTOPAAHBIMH.

6.10. Pacyer Besanuunr 3araybJieHHSI KaXaoh CBau B 3a-
rpaaHTe/IbHOM PAAY BHIOJHAEGTCA MO METOAHKE, H3JIOXEHHOH
B 1. 6.6 Hacrosimero PykoBoacTaa.

6.11. PaccTosHune Mexay CBafAMH B CBAHHOM 3arpakJeHHH
AOJXKHO OHTb PAaCCYHTAHO TaK, 4YTOOL yAepIKHBAIOUIHE CHAMI,
BO3HHKalOIMe Y Kaxaoi ynyoTHennoft 3oun ABCH (puc. 47),
MPEeBOCXOAHJIH CYMMapHYIO CHJY ONOJI3HEBOro NaBJeHHS, neH-
CTBYIOIIIEro Ha KaxAyio CBalo.

H3 puc. 47 caeayer, 9to AJS npeleabHOro ¢jydass MOIKHO
3aMHCaTh

AT, S, = (AT, sin 5 9 tge+0)d ctg'z h, (57)

rie AT, — BelMyMHA ONON3HEBOTO JaBJICHAA, IPHXOMAIIAACA HA eUHHIY TIOINA-
M B o6iacTH ABCH (puc. 47); 8 — WIomans aKTABHOM 30HEI OHNON3HA MEXIY

COCEeTHAMMH CBafAMHU B PNy, 3HauYeHHMe KoTopo#, cormacHo puc. 47, Moxer ObITH
ornpepeneHo oo Gopmyie:

déf-*sm 5

23!&‘12’"

{4 — paccTogHME MEXAY COCeHHMH CBAsSMH B pAAY; & — DHAMETP NONEPETHOTo
cedeHnd cBay; & = 900 — ¢

[MToacraBus 3nauenue S; u3 (58) B (57) u pewrHB paBeHCT-
BO OTHOCHTEJIbHO HCKOMO# BeJIHUHHH [j, NONYUYHM

ohig & 2k, 4.8
L, =2htg > g ¥ + AT cos—g- + 5 C0s - (59)

o 1 Yy - 1 :
§=5(1,+1,)b=5(2t-2a)

; (58)
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AT, AT,

Puc.d7. K pacuery paccToAHHA

MEX[y CBafAMM DK ONHODATHOM .
CBalHOM 3arpaxacHHH 4 aT

Puc.48. Cxema pacuera MHOTOpAHOroC CBal-
HOrO 3arpaxieHns

6.12. Ilpu MHoOropsinHoM CBaHHOM 3arpaKJleHHH CBaH
B NJaHe AOJKHH OLITh pa3MellleHH B LIaXMaTHOM IMOpslKe
(puc. 48). Pacyer paccToAHHS MeXAYy CBasIMH MOJXKHO MPOH3-
BOAHTL H B 3TOM cJiyuae no dopmyJe (59), Ho 3HaveHHe OnoJ3-
HEBOTO JaBJIeHHs, BOCNPHHHMAaeMOro CBasgMH MNOCJIEAYIOUIHX
pAnOB, AOJXKHO OHTL ONpeneseHO KakK pPasHOCTh MeXJAy CyM-
MapHOMN CHJIOH ONOJ3HEBOro NaBJIEHHA MeXAy CBasfiMH l-ro ps-
Ja H yAep>XHBAOUMMH CHJIAMH, BO3HHKAIOUIHMH Y KaXX10H
CBaH NpeAbLIAYIHX PSAOB.
| Tak, HanpHMep, 3HA4YeHHe ONOJ3HEBOIO AaBJICHHS MEXAY
CBafgMHu 2-To psaaa mMoxeTr ObiTh onpenelieHo no GpopmyJe

o
AT, S, = AT S ~ (AT sin S tg+Cdctg £, o

roe Al,— BenMUMHA ONOJI3HEBOrO NaBJICHHA, HPHXOAIICTocs Ha eqyHuLy IO A
[H B aKTUBHOH 30He 2-ro psifa CBaHHOIrO 3arpaxiecHMs; S, — IMIOMANb aKTHB-
HOH 30HBI ONON3HA MEXIY COCCOHUMH CBASMH 2-T'0 pAla 3arpaKIeHns.

6.13. [lpuMeHenHe cBalHOro 3arpaXJeHHsi B KayecTse CO-
OPYXKEHHS AJS NOJHOH CTAaOHAM3ALHH ONOJI3HEeBOH NMOABHXKH
BO3MOXHO He BO BCeX CJyuasx. -

Ecau ononsHeBass Macca npeAacTaBJeHa pHXJbBIMH OTJIOXKe-
HHUSIMH TeKyd4eH KOHCHCTEHIHH, TO YAepXaTb TaKyi0o Maccy
CBAWHLIMH 3arpaxKIeHHfIMH He MpeACTaBJIfeTC BO3IMOXKHLIM.
Oas stux cayuaeB 6oJiee 3¢bbeKTHBHHIMH OKaXXYyTCs BO3Beje-

HHe YAEPKHBAKOIIHX COOPYXEHHH 'B BHAE CBafHO-NaHEJbHHIX
CTeH.
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6.14. Koncrpyxkuusa pPeKOMeHAyeMOH CBaHHO-naKeJabHON
yAepKHBAIOIIEH CTeHb! COCTOHT M3 XeJe306eTOHHHX NaHeJb-
HBIX CTEH H YNMOPHHIX CBaHHBIX CTOEK (pHC. 49).

[1anenvHble cTeHH, 3arny6/ieHHHE RO IIOBEPXHOCTH CKOJb-
JKeHHSl OIOJI3HSI, BOCIPHHHMAIOT Ha ce0s JaaBJjieHHe HaNoJ-
3al0llleH ONOJI3BHEBOH MAacCCH, a CBaHHHE CTONKH NPeaoXpaHAIoT
aHeJbHHeE CTeHH OT ONIPOKHAHBAHHKA.

6.15. PacueT YyCTOHYHBOCTH TaKOH KOHCTPYKIHH Y/JAep:iKH-
BalOILHX CTEH Ha OMNOJI3HAX BKJIOYaeT B cels ompenelieHHE ycC-
TOHYHBOCTH YNOPHBIX CBAaHHbIX CTOEK, Onpeje/ieHHE HPOYHOCTH
NaHeJIbHBIX NMJHT Ha HM3rHO H onpejelieHHe BePTHKAJbHOH BHI-
COTbl NaHeJbHOH CTeHbI, HCKJIoYalolled nepenoJi3aHue OMOJ3-
HEBOH MAacCCHl yepes Hee.

B cOOTBETCTBHEM C 3THM pacdeT YCTOHYHBOCTH yAepKHBAIO-
e MaHeJbHOH CTEHH! Ha OMNOJI3HAX BHIOJAHAETCA B CJeAYiO-
1IeH nocjea0BaTeNLHCCTH:

a) Ha nJjiaHe CHJOBOro noJisi OnoJI3HeBOro AaBJIeHHS NPOEK-
THPYIOT OCb yAepixXHBajoulel CTeHH H CTPOAT 3[IOPY ONOJA3HEe-
BOTO AaBJIeHHSA 1O 3ToMy cedeHHIo (pHc. 50);

6) noaAGHpPAIOTCA THNOpa3Mephbl MAaHEJAbHBIX NJIHT H KOHCT-
PYKLUHH CBAaMHBIX CTOEK, COOTBETCTBYIOliHEe YCTAHOBJIEHHBIM
3HAYEHHAM OMNOJI3HEBOrO [JaBJ/IeHHSI H BEPTHKAaJbHbIM MOULHO-
CTAM OIOJI3HEBOrO TeJa;

B) onpenessiorT HeoOXOAHMOE KOJNIHYECTBO YNOPHHIX CBai-
HbIX CTOEK Ha 3anpoOeRTHPOBAHHOM YHacCTKe yAepIKHBaollel
CTeHbl H MeCTa HX YCTaHOBKH. Ec/iH npeaycMoTpeTb yCTaHOBKY

DX ert?S
’ o1
‘ ll Jnonsneboe
/a7 Meng
A |if
9
#
%
’
/
|7 )
I, lodermunarwud
| eLYHM

Purc.50. Jmopa ONON3HEBOI'O O3B-
JICHUA HA CBAWHO-NMAHEIIBHYI YACD-

XUBAIOUIYIO CTEHY

Puc. 49. Cxema KOHCTpYKIHH
CBAMHO-IaHENBHON  yIEpKHBAIO-
1HEH CTeHbl

] — uaseNbHBIE ITUIHTBI; 2 = OIOP-
Has CBas
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Puc.52. Cxema K oHpenencHHIO BeEnu-
UM HBI OIOJI3HEB OO OaBJIeHUs, BOCIpH-
HHIMACMOI'0 KaXXOolf ymopHOR CToHi-
KOoH

Puc.51. Cxema K onpelleneH#Io KO-
IAYecTBa YIOPHBIX CTOCK H4 CBaif-

HO-TIAHCTIBHON CTEHE

I — KOHTYp ONON3HA; 2 — NaHelbHas
creHa; J - yniopHseie CBaH; 4 — OCh
TpyOonposoaa

YIIOPHBIX CTOGK B MeCTax CTHIKOBKH MaHeJbHBIX NJHT, TO KOJIH-
YeCTBO YIOPHHIX CTOEK B VAEPXKHBAIOIIEH CTEeHE MOXKHO ofnpe-

AesnTb no dpopmyae (puc. di):

m-=-—%—+1, (61)

rpe L -o61nas mivHa O yaep)XHBaoIllel CTeHbl B Mane;, [ — ANMHa NaHeILHOK
HIMATEIL.

r) no 3nl0pe ONoJM3HEBOro AaBJEHHA ONpeAesAlOT BEJHYH-
HY ONOJI3HEBOTO AaBJIeHHH, BOCIPHHHMaeMoOro KaxJao# ynop-

HOH cTOMKOH, Mo dopmyse (puc. 52):
(aT,_, +2AT ATH)Z

J
47, = z

e AT/~ BelMUMHA OTON3HEBOTO HABIIEHKA B TOUKE YCTAHOBKH ¢ -# cToftru; AT -
TO Xe, ‘B TouKe YCTaHOBKH npensigymiell croiixy; 47, ¢ +¢ — TO Xe, B TOYKE yCTaHOB-
Ky nocnenylomeﬂ CBRaAlMHOU cTol ¥,

A) N0 MeTOAHKe, H3JOxKeHHOH B m. 6.6, ompenesdioT YHC-
JeHHOe 3HayeHHe PACUETHOH BEJHVYHHHI 3arjy0sieHHs CBaHHBIX
CTOEK B HENOABHXXHHIH NOACTHJAAIOUIHA rPYHT ONOJI3HA, obec-
neyuBaiollell nNpeAocXpaHeHHe YyAepIKHBAKIied CTeHbl OT ONpo-
KUABIBAHHA,

e) onpeAeasiioT BePTHKaJIbHYI0 BBHICOTY MaHeJbHOH CTEHHI,
HCKJIIOYAIOLLYI0O BO3MOXKHOCTb MepenoyidaHHs ee OIloJi3HeM

cBepxy (pHc. 53), no ¢popmyJae

s (62)

AT(cas ‘3_?' - Sil -gtg ‘P) sin -;,6-’-
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R rTmT,mTmrTmTTTTEEEEESS,

he
8=90°%
Y =90°-5/2+p
|
A
Puc.53. K pacyery BepTHKambHOH BBICOTHI YyHEpXHBaIOLICH
IIaHEIBHOM CTEHBI Ha OMOMI3HAX
!/ — DOBEpXHOCTh ONOJI3HA NOCRe CTaGHAH3aUHH; 2 — HCXOR-
C HOE NOJIOXEeHHME MNOBEPXHOCTH ONOA3HA; 3 — TNOBEPXHOCTD
CKOJIb)KESHHUA ONOJI3HA

rae b, — BepTHKaMbHaA MOIIHOCTh OMOJI3HEBOTo Teia B cedennut EX (puc. 53);
J3 — yron nagesus NOBEePXHOCTH CKONLKEHHA ONON3HA B TOYKE YCTBHOBKH CBaii-
HO# CTOMKH; AT — BenMuHA ONOI3HEBOTO NaBJIeHUs B ceueHHu EJ, ompenesisic-
Mad IO IDIaHY CHJIOBOTIO I0JIS ONOJNI3HEBOTO AaBjicHAs; O =900 - @ : ¥ y
€ — yrojJ BHYTpEHHEro TpeHHS H CIEIUIEHHE PPYHTOB ONOJi3HEBON MACCHL.



7. OBECIIEYEHHME YCTOMYUBOCTH F'OPHLIX CKJIOHOB

7.1. 3amuTa HHXKEHEPHHIX COOpPYXEHHH, MNoABepraeMbix
pa3pyuieHHio B pe3yJjbTaTe ONOM3HEeBLIX NMOABHIKEK, MEpPOpHs-
THAMH, ONMHCAHHHIMH B NpelbIAyLIEeM pa3sjeJe, Bcerja conps-
XKeHo ¢ OOJIbUIHMH 3aTpaTaMH BpPEMEHH H CPeACTB, NOITOMY
nepes Ha4yaJOM CTPOHTENLCTBA HHIKEHEPHBLIX COOPYXKEHHH
B ONOJI3BHEBBLIX paHOHaX CJelyeT CUHTaThb LEeJecooOpa3HbiM
IPOK3BOAUTL [PEeABAPHTEbHYIO HHIKEHEPHYI0O [MOATFOTOBKY
TePPHTOPHH.

7.2, Oanum n3 3¢ peKTHBHHIX METOAOB HHXKEHEPHOH MOAro-
TOBKH OROJI3HEONMAaCHLIX YYaCTKOB MOJ 3aCTPOHKY SBJSETCH
nepenyiaHHPOBKA NMOBEPXHOCTH OINOJI3HEBOTO CKJOHA A0 YCTOH-
4YHBOIO COCTOAHHSA H NpOBeAcHHEe MEpPONpPHATHH [0 orpaixae-
'HHIO OMNOJI3HEBOr0 YYacTKa OT IIPHTOKA TIOBEPXHOCTHLIX H FPYH-
TOBBIX BOJ.

7.3. CyTb MeTORa BePTHKAJbHOH NMJAHHPOBKH NOBEPXHOCTH
ONOJI3HA A0 YCTOHMUYHBOIQO COCTOSHHS COCTOHT B TOM, 4TO Ha
ONON3HEeBLIX Y4aCTKax NMPOU3BOAHTCA MepenaaHupoBKa CYyIecCT-
BYIOILIEH MOBEPXHOCTH A0 YCTOHUYHBOH NyTeM MNepeMelleHHS
FTPYHTOBOH MAacCChl H3 30HLI aKTHBHOrO OMNOJI3HEBOrO AaBJIeHHA
B 30HY MAacCHBHOrO CONPOTHBJIEHHA, T. €. B 30He AKTHBHOIO
ONOJI3HEBOr0 A3aBJE€HHA HCKYCCTBEHHO YMEHbLINAETCH MOUHOCTD
ONOJI3HEBOro TeJa NyTeM Cpe3Kd MPYHTOB, @ B MACCUBHON 30HE
YBEJHYHBAIOT €r0 MOMHOCTb NMyTeM HaChiKH FPYHTA.

7.4. Jlns coctaB/ieHUS NMPOEKTA BEPTHKAJLHON RJAHHPOBKH
npeaJsaraeMblM HaMH MeTOJOM HeOOXOAHMO HMEThb CJEeAYIOILHE
HCXO[AHHE MaTepHaJh:

a) kpynmHomacuitabHblii Tomorpaduuecku#t nuaaH (1 :9500,
1:1000), Ha KOTOPOM HOJXKHH ObLITh HaHECEHB KOHTYD OIO0JI3-
HSl, IPOEKTHPYEeMHe HHXXEHepHbie COOPYKEHHSI H pa3BelouHble
BbIpabOTKH ;

6) nJaaH NOBEPXHOCTH CKOJbXKEHHA OMNOJ3HA, NOJYYeHHDbIH
B pe3yJbTaTe HHXKEHEePHBIX H3bICKAHHI;

B) (DH3HKO-MeXaHHUYeCKHe XapaKTepPHCTHKH TpPYHTOB (¢,
C., 77), COOTBETCTBYIOUIHE €eCTeCTBEHHLIM VCJAOBHAM B 30HE
CABHra OMNoOJ3HA (B 30HE KOHTAKTa OMNOJI3HEBOro Teqa ¢ NMOACTH-
Japuiel NoBEPXHOCTHIO).

7.5. I'padoanarmruueckne onepauuyd NPH NMPOEKTHPOBAHHHU
BePTHKAJbHOH NJAaHHPOBKH MNOBEPXHOCTH OMNOJ3HA A0 YCTOH-
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YHBOI'0 COCTOSIHHS BHIOJHAITCA B CJACAYIOIEH TOCJAeA0BA-
TeJbHOCTH:

a) pa3GHBAIOT OIOJ3HEBOE TeNO HAa pAA 3JleMEeHTapHLIX
KBaApaTHHIX NPH3M. Ha njaHe nNOBEPXHOCTH CKOJbXKEHHA
onoJsi3Ha (pHC. 04) OHH H306paKeHH B BHAE CeTH KBa/JApaToB,
MOKPHIBAIOUIHX BeCh ONON3HEBOH KOHTYD;

6) B KaxJAOH NpH3IMe ONpeAeJifilOT 3HAUEHHA YIJIOB mNaje-
HUSl TIOBePXHOCTH CKOJIbXXKEHHS 110 popMyJe

taff=h [d, (64)

rae h, ~ BBHICOTA Ce4eHMA IOPH3OHTANEH Ha IDIaHe MOBEPXHOCTH CKOJMBXEHHA
onon3Hg; & — 3aI0KeHHE MEXIAY MOPU30HTAIAMH;

B) AJSA KaXXHOH 3JIeMEHTapHOH MPH3Mbi BHUHCASAIOT NPO-
eKTHble 3Ha4YeHHs BEPTHKaJIbHOM MOLIHOCTH OMNoJI3HA, obecne-
yHBAIOLIEH B KaXKAOH NpH3Me 3ajaHHHIA 3anac yCTOHYHBOCTH.
YuuThiBas,uTO B KaXKAOH MPH3Me 3anac YCTOAYHBOCTH Olipeje-
N5IeTCHA KaK OTHOLIEHHe YAEep KHBAIOWEH CHJAW K CABHraioleH
CHJIe, @ YHAepPXKHBAIOUWHE M CABHramlllHe CHJbI, CO3JaBaeMbie
BECOM [MPH3MH, MOryT ObLTb onpejeneHu Mo GopMynam:

T,=hFScosftg P+ C'S;
(65)

Tea = h7s sinf3,

3aMac YCTOHYHBOCTH KaXXAOH NPH3MB MOXXHO NpPEACTaBHTb Bbi-
paXKeHHeM

, __haScospigeiel’s
y- hgS sin f3

2 (66)

rme 4 — BepTMKanpHasi MOWHOCTH ONON3HA B NIEMEHTAapHOH NpH3Me; O — mio-
WAL OCHOBAHUA IEMEHTAPHOM MPHIMEL; A3 — YTON NIeHHA OB EPXHOCTH CKOITE-
XeHHA B AleMeHTapHo# mpusmMme,

Ecnu B dopmyne (66) 3anaTtbecsi 3HaueHHeM 3amnaca YCTOH-
YHBOCTH N, TO, PellIHB €€ OTHOCHTEJbLHO A, MOXKHO HaHTH 3Ha-
yeHHE€ MPOEKTHOH MOINHOCTH ONOJ3HA, ofecneyuBaloilied 3a-
AAHHbIR 3anac YCTOHYHBOCTH, NO ¢opMy.ie

h = C’
J'(rzy sire B8 ~cosfBtge') ’

np (67)

rae ¢ — ofpeMHBIH BeC TPYHTOB OINOJI3HEBOH MAaCCHI B WIeMeHTapHOH npu3mMe;
¢’u ' — yron BHYTPEHHEro TPEHMA M CUCITICHHWE T'PYHTOB NO IOBEPXHOCTH
CKOJIbXKEHUS OIIONI3HA;

r) BHIYHCJIEHHbIE 3Ha4deHHS IPOEKTHHIX MOLLHOCTEH OMNOJ3-
HSl BLIMHCHIBAIOT B IIEHTPEe KaXAOro KBajpara, H300paKalomHX
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Puc. 54. A3omuuus nmoBepxHocTH ckonbXeHus 7~ - wn — (1) H HPOCKTHOH
MOILHOCTH " ~w.—(2) omoJ3HEBOro yyacTKa

Ha NJiaHe OCHOBAHHNl KaXAOH 3JIeMeHTAaPHOH NpH3MH, H, NPH-
HAB MX KaK YHCJOBble OTMETKH, Ha NJIaHe CTPOSAT H3OJUHHH
PaBHBIX NMPOEKTHHX MOILIHOCTeH OINOJI3HA, KOTOPHLIAi Ha3biBaeT-
CA NMJAaHOM NPOEKTHOH H3OMOIUMHOCTH OMNOJI3HA (pHC. D4);

A) METOAaMH, H3BECTHHIMH H3 Kypca ropHO#i reOMeTpHH,
BHIMOJIHAIOT rpaduueckoe CJIOKeHHe MNOBEepPXHOCTH NPOEKTHOH
H30MOIL{HOCTH H NOBEPXHOCTH CKOJIbXKEHHS OnoJ3HA. B pesyJib-
TaTe 3TOro NHOJY4YaloT HOBYIO NOBEPXHOCTH TOnorpaduueckoro
nopfAaKa, KOTopas H300pa)kaeT YCTOHYHBYIO NPOEKTHYIO [O-

BEPDXHOCTb OMNOJ3HEBOro TeJqa € 3aJaHHHM 3aNacoM YCTOWYH-
BOCTH 1, (pHC. 55);
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Pruc 55, Topusonranu rOMONOBEPXHOCTH H H3OJMHHMHM NPOECKTHONH HOBEpPX-
HOCTH ONOJI3HA

N~ ] — rOpH3OHTANHM TONMONOBEPXHOCTH; TN ™ 2 — H3OIHHMH
IPOEKTHOH NOBEPXHOCTH

€) COCTaBJIAKT INPOEKT BEePTHKAJbHOH INVIaHHPOBKH CY-
IEeCTBYIIOLeH MOBEPXHOCTH ONOJ3HS NOA YCTORYHUBYIO NPOEKT-
Hy10. 11 3TOro, COBMeCTHB 110 KOODJAHHATHBLIM CeTKaM HJaHMm
NPOEKTHOH H CYIUEC1BYIOUIEH NOBEPXHOCTH OMNOJI3HEBOro T1€.a,
MPOH3BOAAT I'pa(HuecKoe BBIYHTAHHE 3TUX [IOBEPXHOCTEH.
B pe3yanTate 3TOro noJqy4amT HOBYIO HOBEPXHOCTh TOMOrpa-
¢ uyecKoro nopsiaka, Haobpaxkawulylo njiaH H30JHHHA paBHLIX
paboYHX OTMETOK. JITOT NJaH H SBJISIETCH IWHOEKTOM BEpPTH-

KaJpHOH NMJaHHPOBKHU CYILECTBYIOUIEH TIOBEPXHOCTH OIOJ3HS
NOA yCTOHYHMBYIO NPOEKTHYIO NOBEPXHOCTL (pHC. 56).
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H e

Puc.56. WszonuHuu pabouux OTMETOK NP BepTHKANBHON NNNAHUPOBKE HOBEPX-~
HOCTH OHOJI3HA NOJ YCTOHYHB YVio IPOEKTHYIO I10B ePXHOCTh

7.6. llna npoBeneHust BepTHKAJbHOH NJIAHHDOBKH HOBepX-
HOCTH OIOJI3HA, COrVIACHO COCTaBJIEHHOMY IIPOEKTY, HeoO0Xoau-
MO BLINOJIHHTH CJaeAyoliue padoTshi:

a) coCTaBAAT Pa3OUBOYHHHA YyepTeXK AJI BHIHOCA HEHTPOB

KBaApaToB 3JIeMEHTApHLIX NMPH3M C 1/1adHa B HaTypy.

6) MeToaaMH, H3BEeCTHLIMH H3 Kypca HHXKEHEpPHOH reoje-
3UH, BBIHOCAT H 3aKpenaNfioT KOJhWKaMH HEeHTPL KBaapalosn
3/1eMEHTaPHBIX MPH3M;

B) M0 MJdaHy H3OJHHHE paGousx oTMerox (cM. puc. 56) on-
pefenfioT YHCJeHHble 3HaueHHA pPabOUYHUX OTMETOK C CCOTBeT-
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CTBYIOUHMH HM 3HAaKaMH H BHIMHCHIBAIOT HX HA KOJbliIKaXx, 3a-
KpenJieHHbiX B HEHTPaxX KBAaAPaTOB 3JIEMEHTapHBIX NPH3M;

r) no pabouuM oTMeTKaM, BHINHCAHHBIM Ha KOJbINKAaX,
NpOU3BOAHTCAH NEpenJaHHpOBKa NMOBEPXHOCTH ono.3hdA. Hosas
MOBEPXHOCTh, NOJYYEeHHass B pe3yJbTaTte 3T0ro, O6yaeT paBHO-

YCTORYHBOH BO BCE€X TOYKAxX C 3aJlaHHBIM 3aMacoM YCTOHUYHBO-
CTH.

7.7. BolieonucaHHbi MeTOA BEePTHKAJbHOH NJIaHHPOBKH
MOBEPXHOCTH OMNOJI3HA A0 YCTOHYHBOTrO COCTOSIHHA NPHMEHHM
AJS TeX CJyyaeB, KOrja rojoBHasi 4acThb OMNOJI3HA TNPHMbIKaeT
HeNMOCPEACTBEHHO K BeplLIHHE TOPHOro CKJOHA H MO3TOMY HCK-
JA104aeTCH BO3MOXHOCTh MOAPE3KH CKJIOHA JIpH Cpe3Ke TPYH-
TOB B aKTHBHOH 30HE OMNOJI3HA.

7.8. B Tex cayuasx, korza onosa3HeBoil y4aCTOK 3aXBaTbl-
BaeT CPEAHION HJH HHXKHIOK 4acTb FOPHOro CKJOHA, Hepeme-
ieHHe FPYHTOB H3 aKTHBHOH 30HH ONOJI3HSA B I1aCCHBHYIO 004-
3aTeNbHO BLI30BET NOAPE3KY FOPHOIO CKJOHA B IOJIOBHOH 4ac-
TH ONOJI3HA, rAe, KaK MNpaBHJIO, NPHYPOUHBAETCA aKTHBHAH
30Ha onoJi3HA. [logpeska ropHoro ckiaoHa Hen3b6eKHO BHI3OBET
pa3BHTHE HOBOTO OMNOJI3HEBOTO MNpolecca Ha NOAPE3aHHOM
CKJIOHE.

CaenoBaTesibHO, B 3THX CJAYy4Yasix nepenyiaHHpoBKa HOBEpX-
HOCTH ONON3HA A0 YCTOHYMBOIO COCTOAHHUSA JAO0NKHa ObITL 3a-
NPOEKTHPOBAHA TaK, YTOOL HCKJAKOYHTb CPe3Ky IpyHTOB B ToO-
JJOBHOH YaCTH aKTHBHOH 30HbI ONOJI3HS. 3TOr0 MOMKHO NOOHTD-
CHA, €CJIH YBEJHYHTb OMOJI3HEBOE JaBJjieHHe B MacCCHBHOH 30HE
Ha BeJHYUHY, ofecrieyuBawOWyld KOMIIEHCANHIO H30OBITKAa ak-
TUBHOI'O JAaBJIEHHA MyTeM HAChINKH FPYHTA TOJILKO B NAaCCHB-

HOH 30HE, OCTABHB HETPOHYTOH HOBEPXHOCTb ONOJI3HSA B aKTHB-
HOH 30He.

7.9. IlpoekTHpOoBaHHe BepTHKAJBLHOM NJAAHHPOBKH NOBEPX-
HOCTH OIIOJI3HA A0 YCTOHUHBOFO COCTOAHHA B 3TOM CJiydyae Bbl-
MOJIHAETCH CJeAYIOULHM 00pa3oM:

a) Ha NJ3aHe H3OMOIIHOCTH OMNOJI3HH, HOJIyYeHHOM METO-
AOM, ONHCAHHHIM B I 5.6 «6» (cM. puc. 32), pa36uBaioT ceTh
KBaApaToB, MOKPbIBAIOUIHX BECbh OMOJI3HEBOH KOHTYP H Ipel-
CTaBJsANIHe COOOH rOpPU3OHTAJbHbIE MPOEKIHH 3JIeMEHTapHBIX
MPpH3M, Ha KOTOpHIe pa3bHUTO BCe OMNOJM3HEBOE TeJO;

6) no njlaHy nOBEePXHOCTH CKOJbXKEHHS OnoJ3Hg (cM.
puc. 31) onpeaensior 4YuCJAeHHbIE 3HAYEHHUS YIJIOB NajeHMsA MO-
BEPXHOCTH CKOJIb2KEHHSl /3 B KaXAOM KBajpate 3J€MeHTap-
HBIX TPH3M, & NO NJAAHY H3O0MOILHOCTH OMnoJi3HA (cM. pHC. 32)

onpenensiioT 3HaYeHHS BePTHKAJbHOH MOIMHOCTH ONOJ3HA h

B LIEHTPEe KaXK/J0ro KBajaparta JeMeHTapHbix npusM. Meroauka
OfipeACJCHUSA 3THX BeJIMYMH ONHUCAHA B 1. 5.6 «a»;
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B) AJA Ka)KAOH 3JeMeHTapHON NPH3Mbl BHIYHC/IAIOT 3HAYE-
HHSl IDHBEACHHOrO OMNOJI3HEBOIr0 AaBJ/ieHHA (e3 yueTa peaKTHB-
HbiX CHJI COCEAHHX MPH3M o ¢opmy.e

AT:ﬁy(smﬁ—wsﬁ g 99‘)—6"'; (68)

) BHIMIHCAB B LEHTPe KaxKAOro KBajApaTa BBHIYHC.ICHHbLIE
sHaueHust 4T u NPHHAB HX KaK YHCJAOBHle OTMETKH, CTDOST
[IJ1aH H30JIMHHH paBHbIX ONOJI3HEBLIX AaBJjeHuA (puc. 57). Ha
3TOM NJaHe YETKO BBIAEJAIOTCA 30HBI aKTHBHOINO H MAaCCUBHOIO
ONOJI3BHEBOTO [AaBJIEHHH, KOTOpLIe pa3AesioTcss H3OJAHHHAMH
C HYJ/ieBbIM 3HaYeHHEM OTIOJI3HEeBOT'O A aBJIEHHS

1) onpeaeasior ob6uiHii 3anmac YCTOMYHBOCTH ONOJ3HEBOro

*KJIOHa no ¢popMyae
T
= ET
cA
€) 3aJaBuUIMCh 3HAYeHHEM 3anaca YCTOHYHBOCTH CKJIOHA,

onpeAegioT NPOCKTHOe 3HAYeHHe CYMMBbl MMacCCHBHOrO OIOJ3-
HEeBOro AaBJjieHHA, obecneuusaloliero 3aXaHHblH 3anac ycToH-

HHBOCTH BCEro OnoJiadeBoro CKJOHa.

(69)

4 {
- . )= + A7 70)
Z(-AT )= n, (+4T;), (
roe (+AT, ) —CHIlbI ONOR3HEBONO AABERHS, CO3ZABACMbIE TIEMEHTapHBIMH TIPH3-
MaMH AaKTHBHOH 30HBI;  ~#1,— YCTOHuUMBOe  MNPOEKTHOE  3HaueHMe 3araca

YCTOWUMBOCTU OIIOJNIZHEBOI'0 CKIIOHA;

K) onpeAessiioT CYMMY HONOJHHTEJNbHOrO OIMOJI3HEHOIo
AaBJIeHHs, KOTOpoe HeOoOXOAHMO <CO034aTh B NMAaCCHBHOMH 30HE

onoJI3HA, 0 dopmyJae
ZATA=Z(—AT’)-E(-A7}); (71)

(-4T;) —  cuabl onON3HEBOTO JABIICHHA, CO3IaBaeMbIe 3/IeMeHTaPHBIMU ITPHU3-
MAaMH IIACCUBHOMN 30HbI;

3) NpPOEKTHOE 3HaueHHe OMOJ3HEBOro AaBJeHMs B KaiK/1O0H
npu3Me NMAaCCHBHOMN 30HH onpejensercs no gopmyne

AT/= AT, *47, (72)

roe AT, . — HONONHATELHOE 3JHAYEHHE ONON3HEBOI'0 AaBJIeHAA Ha KOXYI0 PH3MY
flaCCHBHOM 30HBI, 3HaYcHHEe KOTOpPoTl'0 HpH PAaBHOMEPHOM paclipEACIICHHHE HAChIIIKH
Ha BCIO IACCHBHYIO 30HY MOXHO ONpeNenuTs no gopmyie

E (-0T')- = (- AT;)
ar, = SR,
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Puc.57. OKoHTYpPHBAHHUE 30H [IaCCHBHOI'O OMNOJI3HEBOr'0 IAaBJICHUA HA OIOJI3ZHEB OM
yYacTKe

1 — KOIHYECTBO IIEMEHTAPHBIX MPHU3M B MAaCCUBHOM 30HE OIIOJI3HA;

H) Ha OCHOBaHuH dopMyant (68) MOXKHO HaNHCaTb, YTO
AT =h_ g (sinp, - cosB, tg¢’)-C’, (74)
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rae A, NPOSKTHOE 3HaucHHE BEPTHKANEHOM MOLHOCTH OHOJN3HA B LIEHTPe KaXk-
[HOro KBajpaTa 37ieMeHTapHOU NpH3MEI B DaCCHBHOH 30He OMOJ3HA, odecneuuBalo-
iee 3a0aHHbIN 3aI1ac yCTONUHMBOCTH.

Toraa AJg KaxAoro UEHTpPa 3JeMEHTapHOH NPH3Mbi B Mac-
CHBHOR 30HE ONOJI3HA MOXKHO HamucaTh

b AT + ('

"7 (sin B.—cosf.tg ¥') ;

(75)

K) BBIMIHCAB B LIEHTPe KaxKA0ro KBajpaTa MacCCHBHOH 30HDI
OII0JI3HA BHIYHC/JIEHHBIE 3HAUYEHHsI A H NPHHAB HX KaK YHCJO-

Bbie OTMETKH, Ha NJilaHe CTPOAT H30JIHHHY pPaBHLIX NPOEKTHLIX
MOLLHOCTEH OMOJI3HA B npejenax MNacCHBHOM 30HB (puc. 58).
I10T rpaHK SBJAAETCA NJIAHOM YCTOHYHBOH H3OMOILHOCTH
ONOJI3HSI B NaCCHBHOH 30HE;

N1) BHIOJNHHUB rpadHyecKoe CJOXKeHHe MOBEPXHOCTH Mpo-
eKTHOH H3OMOIMHOCTH C MOBEPXHOCTLIO CKOJbXKEHHSI ONOJ3HA,
MoJyyaioT YCTOHYHBYIO TMOBEPXHOCTb OMNOJI3HEBOro yyacCTKa
(puc. 59), a npousBens rpa¢uueckoe BHYHTAHHE U3 NPOEKTHOM
[IOBEPXHOCTH CYUIECTBYIOLLYI0O TOMOMNOBEPXHOCTb OMNOJI3HA, NO-
JAy4aloT NJaaH H30NHHHH paOOYHX OTMETOK, KOTOPLIA H ABJIAET-
Csl NPOEKTOM BEPTHKAJbHOH NAaHHPOBKH HACCHBHO#N 30HDB
onoJsi3Hg (puc. 60).

7.10, [JdautenbHas ycTOHYHBOCTh TOPHOrO CKJOHA, mepe-
[1TAaHHPOBAHHOIO A0 YCTOHYHBOIO COCTQOSIHHSI Ha MOMEHT HC-
cJle JOBaHUA, MOXKeT ObITb COXpaHeHa TOJLKO NPH YCAOBHH CO-
XpaHeHHs1 HeH3MEHHLIM TOPHOTEeOJOrHYEeCKHX H I'HIPOre0.10rH-
YeCKHX YCJIOBHH Ha ONOJ3HEBOM y4acTke.

7.11, Y3 yncaa $akropos, onpelesiflOWIHX YCTONYHBOE CO-
CTOSHHEe TFOPHOrO CKJIOHa, Belayillee MeCTO OTBOAHTCA BO3MOXK-
HOMY H3MEHEeHHIO BOAOHACBILIEHHOCTH TrPYHTOB ONOJ3HEBOH
MacChi H NOACTHAAIOUIeH TOJIIH, NMOSTOMY OAHHM H3 BaXXHeEH-
IUHX NpOPHIAKTHYECKHX Mep MO NpeaynpexiaeHHI0 Pa3BHTHA
ONOJI3HEeH CUYHTAlOTCA MEepONPHATHA MO OrpakJAeHHIO OMnoJi3He-
BOI'0O y4YaCTKa OT NPHTOKA NOBEPXHOCTHHIX BOJA H3 OKpYXKalo-
J1eH MeCTHOCTH, OTBOJ NMOBEPXHOCTHBIX BOJ C CaMOro OmnoJi3He-
BOr0 yyacCTKa H NOHHXEHHe yPOBHA IPYHTOBBIX BOJ Ha ONoJi3-

HeBOM y4acTKe Ha TaKyl0 BEJIMUHHY, NpH KOTOpoH ofecrneuusa-
nacb Obl 3alaHHasg YCTOHYHBOCTH ONOJI3HEeBOro CKJOHA.

7.12. B HHXeHepHOH NMpPaKTHKe MEPONpPUATHA MO Orpaxie-
HHIO OMOJI3HEBLIX YYAaCTKOB OT MPHTOKA JIHBHEBbLIX BOJA H INa-
BOAKOB H3 OKpyXKailoillei#i MECTHOCTH H OTBOJ MOBEPXHOCTHOrO
CTOKa H3 OMNOJI3HEBOro yy4acTka OObIYHO OCYyLIeCTBJSIeTCA CH-
CTEMOH HaropHbiX H BOJOOTBOIHBIX KaHaRB. an 3TOM BOAOOT-
pa)JAawllass H BOAOOTBOJAHAA CHCTEMa Ha OMOJI3HEBOM y4acT-
Ke AOoJKHa OblTh 3ampoeKTHpPOBaHa H yCTPOeHa TaK, uYTOOH
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Puc.58. [Inan yctoiluMBbIX NPOEKTHEIX MOILHOCTEHM ONON3HSA B MACCHBHOI 30HE

o0ecneyuTh NOMHLIK MepexBaT MOBEPXHOCTHOTO CTOKA BOALI H3
OKpy»Kaloued MeCTHOCTH H OTBOA 3THX BOJA H NOBEPXHOCTHBIX
BOA C €aMOro OMOJ3HEBOro y4acCTKa 3a npejejbl ONOJ3HEBOTO
paHOHA.
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Puc.59. Ilinan yeroftwinolt ppoexTHol HOBSPXHOCTHA ONION3ZHS

7.13. KaMmepasnpHOe TpaccHpOBaHHe BOJOOI'PaxXAaloILHX H
BOJOOTBOAHBIX CHCTEM BBHIIOAHAETCS HA OCHOBe KpynHoMmac-
wTabHOro TomorpaguyYecKoro filaHa OMOJI3HEBOr0 yyacTKa H
npujieraplied MeCTHOCTH C YYE€TOM CJEeAYIOLIHX TpeOOBaHHI:

a) BoaocOopHbLie MJAOW@AH, TATOTEIOUIHE K ONOJA3HEBOMY
y4acTKy H Ha CaMOM O[NOJI3HE€BOM yuyacrke, JAOJXKHB ObITh
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Puc.60. Inau u3onumml pabouux OTMeTOK B MTACCHBHOM 30HE

OKOHTYpPeHbl Ha OCHOBe TOIOreofAe3HYeCKHX MaTepHaJoB, A0-

CTOBEPHO OTPaXaloWHX pesibed MEeCTHOCTH Ha MOMEHT HCCJe-
AOBaHHsA. BaxHeRlleH 3aa4yel NPH 3TOM SABJISeTCA TOYHOE 1O-

cTpoeHue Ha  TONONJAHAax CHCTEM BOAODPa3feJbHBIX H BOAO-
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CIMBHBIX JIHHHH METOJaMH, H3BeCTHHIMH H3 KypCca HHIKeHep-
Ho# '€0J1e3HH;

0) pacuyeT MaKCHMAJbHOI'O NPHTOKA JIHBHEBBHIX BOA H BOJAbI
CHeroTastHHA ¢ ©OacceHoB, THACOTEIOIIHX K 3aMPOCKTHPOBAH-
HbIM HaropHeM H BOXOOTBOAHBLIM KaHaBaM, cJjelyeT NPOH3BO-
ouTh ¢ 00s3aTeNbHBIM Yy4YeTOM BO3MOXHOH HHPHJIbTPAUUH
9TUX BOJ B I'DYHTOBO€ OCHOBaHHE;

B) KaMepaJibHO€ TpPpacCHpPOBAHHE CHCTEM HAropHbiX H BO-
A0OTBOAHBIX KaHAB CJIeAyeT NIPOH3BOAHTL C YUETOM MHHHMAaJIb-
HbiX 3aTpPaT HAa HX BO3BeJeHHe H MaKCHMaJbHOH 3(PPeKTHBHO-
CTH 3KCHJyaTauHH 3THX CHCcTeM. [lis 3TOro HeoO6XOAHMO CTpe-
MHTbCA K TOMY, YTOOB 3TH KaHaBbl OblH pacnoJioOXeHH 1o
BO3MOXHOCTH IO JIHHHAM BOJOCJIHBOB IIPH ABYCTOPOHHEM IPH-
TOKE NOBEePXHOCTHOI'O CTOKa, a MPH OAHOCTOPOHHEM NPHTOKE HX
cJelyeT pacnoJjarath 16 JHHHAM, MepIHeHAHKYJIAPHLIM K Ha-
npaBjJeHHAM HAHOOJLUIKX CKaTOB BOAOCOOPHOH MNJOHIAAH MO
HauKpaTyadlleHd Tpacce;

') pacuyeT roOnepeyHOro CeyeHHs KaHaB -CJeAyeT MNPOH3BO-
AUTbH HCXOAS H3 YCJOBHH MOJIHOrO obecrneyeHHs pacxona BOAHI
NOBEPXHOCTHONO CTOKa C y4eTOM NPOAOJBHOIO YKJOHA AHA Ka-
HaB HA Ka)s40M y4yacTKe TpaccH. as 3Toro tpaccy sanpoek-
TUpOBaHHOM  KaHaBbl  ciaenmyer pa3burb Ha OTAEHBHLIE YUYACTKHU

C OJMHAKOBBIMH NPOOONBHBIMH YKJIOHAMH H JATbHEHIUHH THApPABIIM-
YeCKHH pacueT NPOU3BOIUTH Pa3eibHO Ha KaXIOM YUaCTKeE;

A) B Tex cjayyasiXx, Korjia OoncJ/3HeBOH y4acTOK PacnoJjioxKeH
Yy NOAHOXHSA HIH B CpelHeH YaCTH FOPHOrO CKJIOHa, Tpaccy OcC-
HOBHOH HarOpHOH KaHaBhbl CJejyeT PacnoJIOXKHTb ¢ HaropHo#
CTOPOHBI OMOJI3HEBOI'O YYacCTKa B/JOJb €ro BepXHeH rpaHHibl
10 JHHHAM PacueTHOro yxJjoHa. Tpaccy BOAOOTBOAHBIX KaHaB
B 3TOM cJiydyae c/JeAyeT pacnoJsiarath BA0JIb OOKOBHIX I'paHHI
OTION3HA 3a ero npeaesoM Ha paccTosiHHH 7—10 M ¢ pacue-
TOM cOpoca BOJAbLI B MeCTa, I'le HCKJII04YaeTcs NMOAMNHTKA OIOJI3-
HEeBOr0 yyaCTKa MJH oOpasoBauMe HOBHIX ONOJI3HEH B pe3yJih-
TaTe NOANUTKH BOAOH:

¢) B Tex Cay4yasx, KOrAa OnoJi3eHb pa3BHT Ha BePLIHHHOM
YaCTH FOPHOro CKJioOHa, a BOAOCOOpHbIe OacceiiHbl NPHAeramT K
OOKOBbIM I'paHHLAM ONOJ3HA, HAaropHble KaHAaBbl AOJXHbB ObITh
3aMPOEKTHPOBAHB BA0JIb OOKOBbIX I'PaHHLl ONOJ3HA NO JHHHAM
BOAOCJIHBA HJH IIPH HX OTCYTCTBHH IO JHHHAM HaHOOJLIIHX
CKaTOB 34 ppeaenaMH OH0JI3HEBOro KOHTYPpaA,

XK) BOAOOTBOA MOBEePXHOCTHOrO CTOKa H3 CaMOro OnoJi3He-

BOro yyYyacTKa ueJjecoobpasHee BCEro OCYLIECTBHTb CHCTEMOR
BOJOOTBOAHBIX JIOTKOB, paciiojaraeMblX NnO BOAOCJHBHBIM JIiH-
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HHAM, o6pa30BAHHLIM Ha ONOJ3HEBOM yuacTKe B pe3yJbTare

3PO3HOHHBIX IPOLECCOB HJH eCTeCTBEHHOH (opMoO#l peabeda;

3) pacyeT NPHTOKAa BOAbLl NMOBEPXHOCTHOIO CTOKa Ha KaX-
AbIH YYaCTOK TpacChl HaropHbiX KaHaB DPeKOMEHAYeTCs IIPOH3-
BOAHTL N0 PopMyJe

Q=Fh. =FhA,, (76)

roe F — miollamb Bogocbopa, TIToTelolias K JaHHOMY y4acTKy Tpacchl; & — npn-
TOK BOJIbI #3 aHHOH BoHoCcOopHOH momlany; fi,— TOJIIMHA ClIos CTEKALIeH Bo-
oI, fo — TOJILUMHA CIOA BHIMABIIMX OCAAKOB; A.— KO3G(PHMIHMEHT NaBOIAKOBOIO
CTOKA, 3HaUYeHUe KOTOPOoro ONpelensiercs mo gopMyine

Ac=t, [h, ; (77)

H) dopmyaa (76) nmo3BoJisieT ONpeAegfiTb MaKCHMaJbHO
BO3MOXHBIH NPHTOK BOAB AJA AAaHHOIO y4acCTKa TpacChl IO
H3BECTHHIM 3HAYEeHHAM MAKCHMAaJbHBIX OCaJAKOB /10 H KO3 PH-
TIHEHTA A, ;

K) 3HaueHHs MaKCHMaJIbHBIX OCaJOK AJifl HaHHOTO paHoOHa
YCTaHaBJIMBAIOTCA 110 MaTepHasaM MHOroJieTHeH MeTeOoCBO/J-
K¥}

J) nJjaouiaab XHBOIO CeueHHA KaHaB B KOHIe Kaxaoro
y4yaCTKa TPacCh MOXKHO ONpenesaTb no ¢popmyJie

w‘:a/’é? (78)

roe Q- oGbeM NpUTOKa BOMLI B KAHABY M3 NAHHOTO YyYacTKa, ONpefesiaeMbrl 1o

dopmyne (76); & — xuBo€ ceyeHHe KaHaBRI; V. —~ CKOPOCTb HOTOKA BOJEI B Ka-
HaBe;

M) NpH pPaBHOMEPHOM JABHXEHHH XHAKOCTH B KaHaBe CKO-
POCTh TeueHHA onpelensiercsi no ¢popMmyne

v, = CwVRL , (79

IHe ¢ — NPOMONBHBIA YKIOH [IHA KaHaBhl; R — THADPaBIMYECKHH paluycC, SHaUeHHE
KOTOpOre mWiss TMApaBIMUYCCKU HAMBBITOOHEHHIECTO TpancleHaannbHOI'O CeucHHS
MOXXHO NPHHSATE paBHBIM KR = Sh% ; A’ — nnyGuHa 3aTOIUTeHHOM YacTH KaHa-
Boi; C, — kospdumment lilean, onpenensemsiit no dopmyie

! y
Cw=7};‘ﬁ ; (80.

Y= 2,5V ~0,13-0,75R (V7 -§,10); (81)

7, ~ KO3 PHMUMEHT HIEpOXOBATOCTH, 3HaUCHHE KOTOpPOI'o B 3aBHCHMOCTH OT THHA
OONHMIOBKH U €€ COCTOSHIA MOXHO ONpenelMTs 1o Tabi. 1;

H) nocJie onpejie/ieHHs >XHBOTO CEYEHHA KaHaB MOXHO 3a-
NPOEKTHPOBATb H NONepeuHOe ceueHHe KaHaBbhl.

s 3TOoro, 3aaaBlIKHCh 3HAYEHHSAMH INHDHHHW IHa KaHaBH
b 1 KO3(pHLIKEHTOM OTKOCA /7 H HCHOJb3ys (GOPMYAY MJIOLLAAH
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Tabnuunal
KosbouumesT reppapiMyeckKoil NIepOXOBaTOCTH

-—'F-ui—.F-“uu————_.—-—-lu—ufd_._-u._—-ﬂ-ﬁ." Lt e, —— A gl — —— P, g N g, Tl— A . e - L i -

N? XapaxTep HOBEPXHOCTH pycla I-Coc'romme MOBEPXHOCTH
1 !

ﬂﬂﬂﬂﬂ — T s - ——
O4YeHb 1xopomee o0niyHoe | nnoxoe
e

Xopollie
—— — e e e — A : —
1 KanaBsl onnepHOB aHHble,
a) ¢ 3eMAsHbIM ZHOM 0,028 0,030 0,033 0,035
6) Cc MOUIEHBIM [IHOM 0,025 0,030 0,035 0,040
2 KanaBhi ¢ 3aMOILIcHHBIM KOHTY- — 0.020 0,022 0,027
poM, MolueHHbI¢ OOBIYHBIM Oy-
JIBIXXHBIM KaMHEM, OHHOUHOE
WK IIBOWHOE
3 KanaBsl, 3aMOILUeHHBIC PBAHLIM — 0,027 0,030 0,035
KamMiHeM
4 KanaBrnl, 3aMonigHHRICe KPYIF 0,017 0,022 0,023 0.030
HbIM KaMHeM
S byroBas wiaaxa, rpybasg 6ero- 0,017 (0,020 0,025 0,030
HHPOBK2
6 I'pv6as GyToBaa wilajaxa 0,020 0,025 6,027 0,030
7 iliepoxoBarag DeToHHAaq o~ ~ 0.014 0,016 0.018
BEPXHOCThL (0OeToHHAasI ILMTA)
8 Pnapxaa Getonnag noBepxHocTs 0,012 0,014 0,015 0,016

(GeToHHBle IUTMTHI, KITaKa U3
TeCOBOI'0 KaMHuH)
9 3eMiAHbIe KaHaBbi IIpaBUITbHON — 0,017 0,018 —

hOopMEI B ITIOTHOM Jlecce
10 To xke, B necce HiM IPasuy C 0,017 0,020 0,020 0.0235

HITUCTON MRneH Kol

TpaneleHAaJbHOTO CeUeHHs], MOXKHO ONpeAeJHTb 3HaUYeHHe Iy-
6uHbl 3aTonJieHHOH 4wacTH (pHc. 61) KaHaBwl.
Hi3 puc. 61 nmeem

w=(b+mh_)h, , (82)
OTKYIA
. -p: VB +4mw
pls (83)
K 2

roe ) — nIowaab XHBOTO CeuycHUA KaHaBhl, BeIyucasaemad o ¢opmyie (78);
h . — riyGuua 3aToMICHHON YacTH KaH4BEI;

5 Puc 61. K onpefielieHH0 DOMEPEUHOTO ceye-
HHA KaHaB
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0) monuasi rJjyOHHa KaHaBbl AOJ/IXKHaA ObiThb 00.blile 3aTOI-
NMeHHOH HAa BEJIHYHHY 3anaca hAy, T.e.

hk, = hK +/73 . (84)

YucsieHHOe 3HAYEHHE /] JOMKHO ObITH NMPHHATO He MeHee
0,2—0,3 M. CHE,H.OBaTeﬂbHO noJiHas rJyOHHA KaHaBbl A0JIXKRAA

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

n) OJOLUAAH XHBOrO CeYeHHA KaHaBH & B HayaJe H B KOH-
e Y4aCTKa TpacChl MOryT ObiThb He OJXHHAKOBBIMH, TaK Kak pac-
YeTHbIH MPHTOK NOBEePXHOCTHOIO CTOKA B HHX OYAET pasHbIM,

B ue.ifix 3KOHOMHH CTPOHTENbHBIX paboT NJoIaiH XKHBOLO
ceyeHHss B HayaJie y4yacTKa OAHHAKOBOIO YKJAOHA MOXHO NPH-
HHMaTb HAMOJOBHHY MeHblle, YeM B KOHIE yuacTKa, T. €. XH-
BOe CeyeHHe KaHaBbli B HauaJie Kaxaoro yyacTka BblYHCJIATH

no popmy.ie
w = Q2. , (86)

P) KaXAbIH NOCJeIYIOUIHH YYaCTOK TPAaCChi KaHaB cJeayer
3aNPOEKTHPOBATh TaK, 4TOObLI NPOAOJbHBIH YVKJIOH [MOCJeAYIO-
uero ydyactka Obls1 Oodblie npeaslayiuero. Ecau rakasa BO3-
MOMKHOCTE MO yC.1I0BHAM MECTHOCTH HCK.1104aeTcs, TO conpsaxe-
HHE YKJOHOB A0.1:KHO ObiTb NPOHU3BEAECHO CO CIABHIKKOH Ha Be-

JIHUHHY. onpeaeaseMvio 2o ¢opMyae

by = h
L= —2—L, (87)
L

rme h., — rny®rHa KaHaBbl B KOHIIE OpenbIAYLICIO yYacTKa; 1'72 MyOHHa KaHaBl
B HaYalle NIOCTICAYIOLIEro yyacTKa; ¢, - MPOJIOJIbHBIA YKIIOH NpenblIyLuero yyacr-
Ka.

Takasi CABHMKa OGECNEYHT pacdeTHYIO rayOHHY Ny B Touke
COMNPSAXKEHHA YKJAOHOB (pHC. 62);

C) BO H30exKaHHe pa3MbIBOB AHO H OTKOCHl HaroOPHbLIX H BO-
JOOTBOAHBIX KaHAB AOJIXKHbI ObITb COOTBETCTBYIOLIHM 006pa3oM
3akpenJieHbl. THNBI KpenJieHHSs HA Ka)XAOM y4YacTKe J0JIKHbl
ObiTb BbIOPAHBl HCXOASA H3 pacyeTHBIX CKOPOCTeH TeYeHHS BOAbI

Puc.62. Cxema onOpedcieHust Co-
IIPSKEHUA Y KIIOHOB
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Tabnuuna 2

HonycTuMsle Cpe/iHHe CKOPOCTH TEYCHMSA [JISi HCKYCCTBEHHO YKPENnNEeHHbIX KaHaB

—— g e — —— e, S s RN bl

Ne TuRsl yKpelvieHu# Cpenuss rnyOuHa IoToKa, M

11.11. —_—— — e e g A e e
0.4 [ 1 T ) ] 3

Cpentye CKOPOCTH TeUeHHS, M/C

1 2 3 [ 4 _[ 5 ] 6
1 OnepHoBKa miamms (Ha ITIOT- 0,9 1,2 1,3 1.4
HOM OCHOBaHUH )
2 OnepHoBKa B CTEHKY 1,5 1,8 2 2,2
3 OnouHoyHOe MOMIcHHE Ha MXY
(cnnot Mxa He MeHee 5 CM) H3
OYIILDKHHKA pa3sMepoM, CM:
75 2 2,5 3 3,5
20 2.5 3 3,5 4
25 3 3,5 4 4,5
4 OnurouyHoe MOlileHH e Ha [uebHe
(cno#t He meHee 10 cM) U3 pBa-
HOTO KaMHA Pa3MepoM, CM:
; 15 - 2,5 3 3.5 4
20 3 3,5 4 4,5
25 3.5 4 4.5 5
5 HBOfHOC MOHICHHUE H3 PBAHOTO 3,5 4.5 5 5,3
KaMHs Ha mieOre. Huxuul cnoi
U3 KamHel 15 cMm, Bepxumii —
20 cm
6 byToBas KialiKa H3 KaMH$ H3- 3 35 4 4 5
BECTKOBBIX nopon (¢ npene- ’ ’
JIOM IIPOYHOCTH He MeHee 10
Mlla)
7 byTtoBas wialiKa U3 KaMHs Kpelk 6.5 8 10 12
KX nopon (¢ npeneinom mpoy-
HOCTH He MeHee 30 MIIa)
8 beroHHaa onexna, mapxka feroHas
170 6 3 9 10
140 6 7 8 9
110 5 6 7 7
9 bBeToHHbIe TOTKY ¢ TTIa KoM
NOBEPXHOCTHIO, MapKa O¢ToHa:
170 13 16 19 20
140 12 14 16 18
110 10 12 13 15

il —— L [ S W SR —

H rayOuHbl noToka. B TabJ. 2 npHBeAeHbl peKOMEHAYeMbl€ TH-
bl haHaB B 3aBHCHMOCTH OT CKOPOCTY H I'MyOHHBI MOTOKA,

T) B LUEJAX HCKJIOYEHHS 3aHJHBAHHA pyceJ HAaropHbix H
BOAOOTBOAHBIX KaHaB HX TpacCy cJjeayeT 3anpoeKTHPOBATDH
C YyYeTOM MHHHMAJILHOIO YKJOHa, obecneuydBalouiero MHHH-
MaJbHO AONYCTHMYIO CKOPOCTb Te4YeHHs, HCKJIOYalWyK 3a-
HIHBaHHe pyces. 3HAaYeHHe TOH CKOPOCTH MOXKHO ONpeAe/HTh
no gopmy,e
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4 . = o«h- 064, (88)

i

roe f — rayOuHa NoToKa; O — KOXPOUUMESHT, 3aBHCAIMHA OT KPYTHOCTH (PpaK-
uuit HadocoB (¢ =(,34 — 0,71 npu xpynroctd ¢ppakuuu ot 0,1 1o 1 mm).

Bo Bcex cayyasx MHHHMAJIbHBIA YKJOH AHA HaropHhbix H BO-
JOOTBOAHBIX KaHaB AoJixKeH ObiTh MeHee (0,002,

7.14. MeponpusaTHa N0 BOAOOTBOAY C ONOJI3HEBOI'0 y4yacTKa
[IPOBOASTCA C LEJbIO IIPpe1OTBPAllleHHS PAa3MBIBOB NOBEPXHOCT-
HOT'O CJIOSl H COKpalleHHs HHPHAbTPAUHUH aTMOC(pepHbIX 0OCal-
KOB B OMOJI3HEBOH MAaCCHR.

ITH MeponpuaTHA o006eCneyHBalOTCsA CHCTEMOH BOAOOTBOA-
HbIX KaHaB, yCTpaHBaeMbIX Ha CaMOM ONOJI3HEBOM YyuacCTKe.
CHCTeMY 3THX KaHaB pasfeifioT Ha CJAeAYyollHe rpynnbi:

1) Kanta>XHO-OTBOJAHbIe, MpeJHa3HauyeHHble AJs c6opa H
OTBOJAA BOAbI, HAKAaNJMIHBAaeMOH B Pa3JiHYHbLIX MHKPOIOHHKEHH-
AX peJbeda OnoJi3HeBOI'0 y4acTKa H KaliTaxXeid B MeCTaXx BhiXO-
Aa NOoA3eMHbIX HCTOYHHKOB;

2) BonocOoOpHHIe, MpeaHa3HayeHHBe aas cb6opa H OTBOJAA
aTMOC(EPHBIX 0CAAKOB;

J) ocyurutejbHble — AJA JPeHHPOBAHHSA BepPXHEro CJof
IPYHTOB OUOJ3HA ;

4) BOAOCOpOCHBIE — JJIA Ipomnycka coOpaHHBIX BOJ HO
OIOJI3HEBOMY YyuYacTKYy.

7.15. [lnsa nNpoeKTHPOBAHHA BCeX MEPeyHCJeHHBIX Trpynil
APEHaXHOH CHCTeMbl HeOOXOAHMO pacnojaratb nDOAPOOHBIM
TonorpadHyecKHM NMJAaHOM OMNOJI3HEBOrO0 y4acTKa ¢ BHICOTOH ce-
yeHHsl ropu3oHTaJied He GoJsee 0,50 M H peasbHO OTPAXKAWILHUM
peJibed OI0JI3HEBOI0 y4acTKa Ha MOMEHT NpOeKTHPOBAHUS.

7.16. Kanta>XHO-OTBOJAHBIE KaHaBH JOJIXKHBI ObiTb 3anpoex-
THPOBAHH ¢ TAKHM pPacyeToOM, YTOOH HCKJIOYHWTL Pa3MhLIB MO-
BEPXHOCTHOIO CJ0sl rpyHTa (MO JHHHAM AONYCTHMBIX YKJIOHOB)
H B TO Xe BpeMfd 00 KpaTyaHlUieMy HanpaBJeHHI0O K MeCTy
cO6poca BOAML.

7.17. BoaocO6opHble KaHaBhl AOJIXKHEB OLITb 32MPOEKTHPO-
BaHbl Tak, 4TOOB OHH NMPOXOAHJH 10 BO3MOXHOCTH NEpPNeHIAH-
KYJSAPHO HANPaBJIEHHIO [OBEDPXHOCTHOTO CTOKa H C y4YeTOM
cOpoca 3tux BOA B BOAOCOpPOCHHIE KaHABhH, KOTOpbie B 3aBHCH-
MOCTH OT XapakTepa peJbeda MOryr OHTb pPacHoOJIOXNKEHb HJIH
BHYTPH KOHTypa OMNOJI3HA, HJAH 3a NpeAesiOM OIl0J3HEeBOro
yyacTKa.

[IpoekTHpoBaHHe BOAOCOOPHBLIX KAHAB Ha OMNOJI3HEBOM
y4yacTKe AO0JI2KHO OBITh CTPOTO YBA3aHO C pesibe(pOM MECTHOCTH
ONOJ3HEeBOro y4acrkKa,

KanraxHo-0TBOAHBIE H BOJOCOOPHBIE KaHaBbl OOBIYHO YCT-
panBaioTcH 06€3 HCKYCCTBEHHBIX YKpEIJIEeHHH JHAa H OTKOCOB H
6e3 ruApaBJAHYECKHX PacyeTos.
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7.18. BopocGpocHble KaHaBbl Ha ONOJI3HE TPAaCCHPYIOTCH
C TakKHM pacuyeToM, 4YToObl oOecleqYHUTh KpaTdaKlliHe IYTH CTe-
KaHHA BOAbLI H3 KalTa>XXHO-OTBOAHBLIX H BOJOCOOPHHIX CHCTEM.
Tpaccy Takux KaHaB HaHOoJee LesiecOOOPA3HO MPOJOKHTE MO
JHHHUAM Ta/IbBeros, €CJy OHH HMEIOTCA Ha JaHHOM y4acTke.

CeyeHus BOAOCOPOCHBIX KaHAB ONpeae/isiioT BHIUEH310XKeH-
HBIMMY THAPABJIHYECKHMH pacyeTaMH. KpenJjeHue 3THX KaHaB
cjaelyeT MpeAyCMOTpPETb C y4yeTOM HX AeOpPMAaUHH NPH OI03-
HEBHIX NMOABHIKKAX, MO3TOMY NPHHATO CYHTATb, YTO HAJAA ITHX
TUIIOB KaHaB HauOoJiee IPUTrofHbl KeJe300eTOHHBIE JIOTKH H3
OTAEJbHbBIX 3BEHBEB, JOMNYCKAaIOLIHX HEKOTOphLle NPOJOJIbHBIE
nepeMelleHHs.

7.19. I'ny6buHHOe ApeHHpOBaHHE OMNOJ3HEBBHIX YYaCTKOB
NPOBOAHTCS AJI nepexBaTa IMOA3eMHBIX BOJA, MNOACTYNAaIOUHX
K ONOJI3HEBOMY YYacCTKY H HNOHHXKEHHSI YPOBHA 10J3€MHLIX
(rpyHTOBBIX) BOJA Ha CaMOM OINOJI3HEBOM Y4acCTKe.

IDTH MepPOINPHUATHSA HANpPaBJEHbH Ha JHKBHAALHIO THAPOIH-
HAMHUYECKOIO AaBJeHHA ((PHUALTPALHOHHOIO AaBJEHHUs) HaAMOp-
HhIX BOJA, KOTOpbLle 3HAYHTEeJbHO CHUKAIOT YCTOHYHBOCTH
CKJIOHA.

7.20. [Jast rnyOHHHOrO ApeHHPOBAHHA HA NpPAaKTHKe OObIY-
HO NPUMEHSAIOTCA CJIeAVIOUIHe BHABLI APEeHAaXXHbIX COOPYXKEHHUH:

1) rosioBHHIE JApeHaKH CpaBHTAUHOHHOTO THIA AJA Iiepe-
XBaTa MOA3€MHOro MNOTOKa, HAaMpaBJIEHHOIO0 K OMNOJI3HIO;

2) IpeHa)Xd rpaBHTAHHOHHOIO W BEHTHJSUHOHHOIO THIA
AJIS NOHHXKEHHSI YPOBHSL TPYHTOBBIX BOA Ha ONOJI3HEBOM
y4yacTke;

3) KanTtaxHble YCTPOHCTBA.

7.21. ['paBUTALHOHHLIE JpeHaXkKH COCTOAT H3 CJEeAYIOUHX
OCHOBHBIX 3JIEMEHTOB:

a) KoJekTop, ofecneuuBalollui c60p H OTBOA BO/HI;

6) npeHaxHad  obchinka, ob.apawuas O6oJiee BHICOKHM
KO3¢pPHIHEHTOM (HJLTPALHH, YeM TPYHTH BOJAOHOCHOIO CJIOf,

B) ycrpoucTBa, ofecneyuBaloniye CBOOOAHLIH BLINYCK BOJH
H3 JpeHa)ka Ha NMOBEPXHOCTh H B HEMNOATOIJIEHHBIH pe3epByap.

7.22., BeHTHNIALHOHHLIE RPEHaXXH TPHMEHAIOTCA AN OCY-
IIeHHS TAMXKEJbIX FNIHHHCTHIX FPYHTOB ONOJI3HA C O4YeHb MaJbiM
KO3 PpHIHEeHTOM ¢HJILTPALUHH, KOrja rpaBHTalHOHHBIE HApeHa-
JKH He ofecCNneyHBAIOT OCYilleHHS IPYHTOB H3-3a HX MAaJIOH BO-
AOOTAAaYH.

BeHTHAAUHOHHBIE ApeHaXXKH OOLIYHO IMPHMEHSAIOTCA B KOM-
OHHAIHKH ¢ TPABHTAaUHOHHBIMH H COCTOAT H3 NepPOpHPOBaH-
HBIX TPYO, 3aKJajbIBaeMbIX B CPeAHIO YaCTh APEHAXKHOro 3a-
NOJIHHTENA. ITH TPYOB Ha BHITAXKHBIX CTOSIKax cHabXKaloTco
nedaekTopaMu, obecneynBalOmUMH HeNPEPHIBHHH TOK BO31Y-

80



Xa, H 32 CYeT 3TOr0 INPOH3BOAUTCA OCYLIEHHe TPYHTOB B ONOJ3-
HeBOM MaccHBe. [IBHXeHHe BO3JAyXa B BEHTHJISILHOHHOM Jpe-
HaxKe OCYHIECTBJIAETCS NyTeM eCTECTBEHHOH LUHDKYJIAUHH MeXX-

Ly 00JacTAMH C Pa3JHUHLIMH TeMNepaTypoH H JaBJICHHEM.
UeM GoJiplle 3Ta Pa3HOCTb, TeM HHTEHCHBHeE OCYHIAETCH

I'pDYHT.

Pa3HocTbh nAaBJieHHsa Oyaer TeM BHIUe, ueM OoJibule pas-
HOCTh OTMETOK JIOTKA JIpPeHhl Ha BHINYCKe U AedJeKTopa BHI-
TAXXHOH TPYyOBbl, NIO3TOMY BEHTHJIALLHOHHbIE JIPeHaKH HauboJiee
nHesecoobpa3Ho NPHMEHATh Ha KPYThIX CKJIOHax, pacroJaras
HX 110 HanpaBJeHHIO CMEelUeHHS OIOJI3HA.

7.23. KanTtaxHple YCTPOHCTBA MNpeACTaBJAIOT CODOH KO-
JOAUbl, CHaOxKeHHble oOpaTHbIMH (HABTPAMH (puC. 63). ITH
KOJIOAILBI YCTPAHBAIOTCA H3 nepPOopHpPOBAHHBIX OETOHHBIX HJH
JKeJsie300eTOHHbIX 3BeHbeB. KanTakHbie KONOAUB NpelHa3Haye-
Hhl A1 ¢00pa H OTBOJAA FPYHTOBHIX BOJX H3 OAHHOYHBIX POXHH-
KOBbIX HCTOYHHKOB, BHIXOASIIHX Ha NOBEPXHOCTh OINOJI3HEBOIO
TEJa.

7.24. B Tex cayuyafx, KOrja Ha ONOJI3HEBOM y4acCTKe HMeeT
MECTO BHLIXOJ BOJAOHOCHOrO CJIOS, BhHIAEPKAHHOrO B Inpelenax
ONOJI3HSL BO (PPOHTAJILHOM HamnpaBJieHHH, AJIA NepexBara H OF-
BOJAa BOJbl, BHITEKAIOIEeH H3 3TOro CJIOsi, YCTPaHBAlOTCA Kan-
TaXH, COCTOSILIHE H3 HACJOHHOro o6paTHOro QHuJbLTpa, yKJa-
AbLIBAEMOI'0 Ha BCIO MOLIHOCTh BOJOHOCHOro cJosa (pHc. 64)
B COYETAHHH C YTeMJeHHbIM BOAOOTBOAHBLIM JOTKOM JHOO Noa-

3¢ MHBIM KOJIJIEKTOPOM.
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Puc.64. Cxema ycTpoOHCTBA Kall-
TaXkef B BHIEC HACIOHHOIo obpar-

HOI'O DUIILTDAE

Pvc.63. Cxema ycTpoiicTBa xkantaxeit | ~ HAcCJIOHHBLIH OOPATHBIK PHILTP;
B BUJE KONOAU2 2 — mNAHTHBIE TIOKpBITHA; J -

| — c6pocuan xanapa; 2 — meme3obe- YPOBEHb TPYHTOBRIX BOA; 4 —

TOHHOE KONbHO; 3 — OGparHolil puibTp  BOAOYNOP; 5 — BOACOTBOAHBLIA
TOTOK

4 3ak. 313 81



7.25. l'onoBHble ApeHaXKH rPaBHTALLHOHHOrO THIA JOJXKHbBI
obecrneyHTy IMepexBaT IOA3EMHOro II0TOKa, HalpaBJeHHOro
K onoa3Hio. OOBIYHO HX pacnoJaralor 3a npeaejaMy ONOJ3He-
Boro TeJia H YCTPAHUBAaIOT B BHJE:

FrOPH30HTAJbHBIX prﬁqa'rblx ApeHaxKeH-nperpajguTelen;

6) ApeHaKHLIX raJjepei;

B) BepPTHKaJbHBIX ApeHaKeH;

r) KOMOHHHPOBAHHBIX APEHaKeH.

1.26. IlpuMeHeHnne ApeHa KHBIX TraJiepeit Aas nepexBaTa
NMOA3EMHBIX MOTOKOB Ha OMOJI3HEBLIX y4acTKax Mano3ddeKTHB-
HO H3-32 HX BBICOKOH CTOHMOCTH, CJIOKHOCTH HX 3KCIJIyaTallHH
H MoAAepXaHHA, NO3ITOMY B KayecTBe HanboJee 3 (PpeKTHBHLIX
PEKOMEHAYIOTCA FOPH3OHTaJbHble TpyOuaThie ApeHaXkKH UjI¥ KOMOH-
HAlUA UX ¢ BEPTUKANIBHBIMH [IDCHAKAMHU.

7.27. Tlpn nNpoeKTHPOBAHHH TOPH3OHTAJBHBIX TpPYyOUATHIX
ApeHaxed HeoOXOAHMO PYKOBOIACTBOBATLCS CJIEAYIOILHMH OC-
HOBHBIMH NOJIOXKEHHSAMH!

a) ropusoHTtaJbpHble TpybuaThle JPEHaKH OObIYHO YKJIAJAbl-
BAIOTCSl B OTKpBHITHIE TpaHUIEH Ha TIAyOHHY 3aJeraHusi BOJAO-
YIIOPHOIO CJI0f;

6) Tpacca roJIOBHOro TPyGuyaToro ApeHaka HOJIKHa Npo-
XOJHTh 3a mpeAesaMH OMNOJI3HEBOI'0 KOHTYpa Ha pacCCTOSIHHH
He MeHee 20—20 M;

B) TPYOnl AN npeHa}Keﬁ NPHMEHAIOTCA KepaMHyecKHe, Oe-
TOHHblE, acOecTOLeMeHTHble U H3 NOPHCTOro 6eTOHa B 3aBHUCH-
MOCTH OT arpeCcCHBHBIX CBOHCTB MOA3EMHbIX BOJ;

r) MHHHMAaJbHas AONYCTHMasi CKOPOCTb T€YeHHS B APEeHAXK-
HbIX TpyOax, npenoxpaHAINAs HX OT 3aUJHBAHHA, NMPHHH-
maetca 0,2—1 M/c. B 3aBHCHMOCTH OT 310ro H Ha3HayalwTCH
NPOAOJIbHBE YKJOHB TPyOUaTHIX ApPEH NMPH HX TPACCHPOBAHHH;

R) ApeHa)KHble TPYOB ROMKHBI ObITh CHaGKeHBl KPYrJLIMU
WJIH LUEJIeBHAHLIMH OTBEepPCTHAMH (nepdopupoBaHbl) AJA NO-
CTYIJIEHHA B HHX BOJBI;

e) nocJyie ykJaakH TpyO B TpaHLIEeH NOCJEAHHE 3aCHINaloT-
CA Ha BCIO MOILHOCTh XOpOIUO (HILTPYIOIIUM MaTepHaJoM
(necox, rpasui, ebenn). Ilpn OoabwioM Ko3(pPuUHEHTE
QUALBTPAUUH BOAOHOCHBIX TPYHTOB C HH30BOH CTOpDOHHI TpaH-
leA yCTpaHBaeTCs 3KpaH H3 JXHPHOH TJIHHHI,

XK) aas obecrnedeHHss HOpMaJbHOM paGoTH FOPH3OHTAJbLHO-
ro Tpyb4aToro ApeHaxa Mo ero Tpacce yCTpauBaIOTCA CMOT-
poBbie, MOBOPOTHbIE H MepenajHbie KosoAubl. KoJsoaubl HaMe-

4YalOT Ha BCeX IMOBOPOTAX TpaccChl, B TOYKAXx MepesoMa Mpo-
AOJibHOrO npoduas ApeHbl H HAa NPAMOJIMHEHHBIX YydacTKax
He pexke yeM uepe3 50 M. Kosoaunl MOryt GbiTh COOpPYIKEHbBl H3
KeJ1e300eTOHHBIX 3BeHbeB KPYIJIOH HJIH KBaApaTHOH (OpPMH
AHaMEeTPOM He MeHee 1 M;
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b, |
W, IO A % 27
G Pr r r \‘\T \‘r 1.."‘.' \'.\f

A on I - ?yﬁqaraﬂ ApeHa; 2 — TePMOM3O0JIA-
410" P HHRA; 5 — DeToHMBI NOTOK: 4 — OeTOHHasA

CTCHKA

4

3) [AJisi BHIIYCKAa BOAbl H3 APE€HH HAa MOBEPXHOCTH HJH B BO-
/I0OTBOJIHVIO KaHaBy YCTPAHBAlOTCA CHelHaJbHble Or0oJIOBKH
MopTaJjibHOro THNa (pHC. 65) H3 6eTOHA HJH KaMEeHHOH KJaJKH.

7.28. Jlas onpeneneHust napaMeTpoB TpyO He0oOXOAHMO Bhi-
MOJHHTL FHAPABJIHUECKHE pacyeTH B CJeAylollen MnocjaenoBa-
TeJbHOCTH:

a) ONpEeHeNsioT NPMTOK BOAH K ADEHaXXHOMY COOPYIKEHHIO
H4a NOTOHHYIO eAHHHULY ero AJauHH. Ilnsa ciayyas npHTOKA BOJL
Mo HAKJOHHOMY NJAacTy 3Ta BeJHYHHA BBIYHCAsIETCH MO ¢op-
MYyJie

_ 180°- x —

roe Kp — KoadduumenT GUIBTPaIMK BOIOHOCHOTO IPyHTa; & — MIMpHHA e/
APEHAKHON KaHaBhl, HIM OHAMETP ApPcHaXHOH TpyObl; OC —~ yrom maneHus 1no-
BEPXHOCTH BOIDOYIIOpA. )

C Apyroi CTOPOHHI, 3TO 3HauY€HHE ¢ MOXHO OMNpeAeJHTb 1O
cpejiHeH CKOPOCTH (PUALTPALIHH BOABI ANl JAaHHOrO BepPTHKAaJlb-

HOI'o ceueHHsd, Nno popMmyJie

4 = chJHJ (90)

rie J — ruppaBnMyYecKuH rpamMeHT (YKIIOH mWiacra); H — MOWIHOCTE BOZO-
HOCHOTO CJIOS;

6) npHpaBHsAB npassie yactH (89) u (90) u peminp pa-
BEHCTBO OTHOCHTEJIbHO d, NMOJIYYHM AHAMETP APeHaXKHoil TPyOH

HI  180°

7 780%« ’ 1)

B) onpeneasior CyMMapHbi NPHTOK BOALI B JPeHaiKHOe
COOPYXKeHHe

Q=qgl, (92)

rae { — IdHa OPeHAXHOI'O COOPYKEHMS

r) onpenensiorT CyMMapHHHA pacXoi BOAW B BHIXOAHOM Ce-
yeHHH TpybuaToro ApeHaxa
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QR =glm_, 93)

e /7i,— KOP@OUUHCHT, YUMATBHIBAOURN BO3SMOXHOCTE IIOCTENeHHOI'O 3anJIMBaHiA
TpyOBi.

CrnenosateabHo, AHaMeTp TPyOH, obecnieyHBalOLHA NOJHOE
TorJollleHHe NPHTOKA BOABI, MOXKHO ONpeaeJHTh Mo (PopMyJe

= e (94)

A} KOJHYECTBO OTBEPCTHH B neppopHpOBaHHON TpylGe of-
peliesiseTcd HCXOAA M3 CKOpoctH BTeKaHHS BOJABI H3 I'PYHTA
B OTBepCTHsI TpyOH no popmyne

F
2V F 7 (95)

BT 0OTA

17e forq — IIOMAE OOHOTO OTBEPCTHA; Vay ~ CKOPOCTEH BTeKaHHA BOIEI B OTBEPC-
TUS TPYORI, onpedensieMas H3 COOTHOLIEHH A :

<
Yor = Yaon » (96)

30€Ch ,0n —~ ROIMYCTHMAA CKOPOCTE BTeKAHUA BOOBI B TpYyOy HCKIIOYAIOIIAS 33K -
JMBaHKe TpyObl, BETHUHHA KOTOPOR onpesiersiercs o Popmne:

y = 0037VK" s

Aor

(K' - xoadduument GubTpauyy apenaxHoR o6ChIKY Ha KOHTAaKTe C TpyGoit).

1.29. [Ina ApeHHPOBAHHA OJHOrO HJAH HeCKOJbLKHX BOJO-
HOCHBIX FOPH30HTOB, 3aJieralollHX Ha OOJbIUHX rAyOHHaX, Le-
Jecoo0pa3HO NpHMeHeHHe BepTHKAJbHOro ApeHaxka B Buae Oy-
. POBBLIX CKBaXXHH HJIH MWAXTHHX KOJIOALEB.

[IpH NpPoeXTHPOBaHHH [IPEHAXKHBIX COOPYIKEHHH 3TOro TH-
na cjelyeT PYKOBOACTBOBATLCA CACAVIOUIHMH MOJOKEHUAMH:

1) BepTHKaJbHBIE ApPeHaxKHble BHIPAGOTKH AEJATCH HA CO-
BepUICHHbIe, 10BeieHHbIeé 40 BOAOYNOpa, H HecoBeplleHHbie, He
aoxoiasaline no riaybuHe a0 Boaoynopa. Ilpu apexHnpoBaHum
ONOJI3HEBHIX YYaCTKOB CJeAyeT HCNOJb30BaTh NpeHMYIUeCTBeH-
HO COBepllleHHble BHPaOOTKH,;

2) [0 cxeMe APEHHPOBAHHA BePTHKAJIbHBIEe APEHAKHHIE BH-
paboTKH JeNfATCA Ha BOJAOCOTAAIOLIHE M BOJONONJoOUialoUHe,
K BoJ0OOTAZI0IIHM OTHOCATCS BHIPAOOTKH, H3 KOTOPHX OTKAYH-
BaeTCHd BOAA HAa MOBEPXHOCTH TeM HJH HHLIM CNoCoOOM, a K BO-
AOTOINIOIAIOUIHM OTHOCAT BHIPAaOOTKH, Yepe3 KOTOpPbie nponyc-
KaeTcsi BoAa H3 BepxHero BOAOHOCHOro ropH3oHTa B HHIKeJe-

AKallHe BOAONOIJIoULaolIHe CJIOH,

84



Jljis ApeHHPOBAHHA OINOJI3HEBLIX Y4aCTKOB HaHboJee yacTo
NpHMEeHHMbI BOJOOTAAIOLLHEe ApeHaXHble BHIPAaOGOTKH. [lpHMe-
HEeHHe BOAONOrAOLIAIOMINX APeHaKHBIX BHIpabOTOK Ha OmoJa3-
HeBbIX Y4aCTKaX BO3MOXHO TOJLKO B TeX CJIy4asix, KOrjia HHxe
BOJOYIIOPHOro c¢Jof, NMOACTHJAIOUIero OnoJI3HeBOe TeJo, 3aJie-
raeTr CJOH NOPOA C XOpOIleH BOJAONPOHHUAEMOCTBHIO H NPH OT-
CYTCTBHH HaNOPHBIX BOA B HuX. B 3THX cjaydasix Bceraa cjeny-
eT MpeAyCMOTPeTh APEHHPOBAHHE ONOJI3HEBOT'0 YyYacCTKa BOJO-
MOTJIOUIAIOUIHMH BHIPAaOOTKaMH, IKCHJAyaTalUHA KOTOPHIX 3HA-
YHTEJHHO OJKOHOMHUYHEE, YeM BOJOOTAAIOUIHX;

3) BepTHKaJIbHble ApeHa)KHble BHpabOTKH, NpeAHa3HayeH-
Hble JIJ1f [I013€eMHOro NoToKa, NPoeKTHPYIOTCH B BHIE GHILTDA-
HHOHHOH 3aBechbl, HaNpaBJEeHHOH BKpecT HANPAaBJICHUA JBHIKe-
HHs NIOTOKa. BripabGoTKH B 3aBece pacnoJsaralorcs Ju6o B O4HH
psA, iubo B ABa psAa B lHaXMaTHOM nopsaake. Paccrosinus
Mex/1y BHIpa0bOTKaMH onpeaensioTcd ruxpaBAHUeCcKHMH pacue-
TAMH;

4) BepPTHKaJIbHEE APeHaXKHBE BHPaGOTKH OOHYHO Ha BCIO
MOIILHOCThL BOJIOHOCHOro cJosi obopyayiorca duawrpaMu. Ma-
TepHajabl QUIALTPA AOAXKHH OLIThH NOAOOPAHLI W3 pacuera He-
npepboiBHOro obecneueHnss ¢HALTPallHH BOJABI Yepe3 HHX H
ROJIXXHB ObITh TPYHTOHEINIPOHHIIaeMbIMH;

J) YCThl BEePTHKAALHLIX APEHAaXKHHX BHPAaGOTOK JOJKHBI
O6LITL 060pYAOBaHH OTOHHBIMH HJH 2Kes1e306eTOHHLIMH KO0J101-
[[AMH C 3aKPLIBAIOIIHMHCSH KPHILUKAMH;

6) ruapaBJiHYeCKHe pacueThl MO OlNpejieIeHHIOo napaMeTpon
(pHIbTPAIHOHHHX 3aBeC BLINOJHAIOTCA B CJAeAYyIOUleM NopsiiKe:

a) onpejiendior AeOGHT OJAHHOYHOro KoJoaua, no ¢op-

MYJIaM:
AJ5 BOACOTAAIOMINX KOJOAlIeB
IrK(HZ~ BZ)
QR = —— . (98)
ln-+-

o
AJA8 BOAONOrJAOUIAIOUIHX KOJIOAleB

TK(RE~H2)
R = ——2F—> (99)
- lh —-
a2

rie A — BepTMKAabHAsg MOLIHOCTH BOMIOHOCHOI'O CNOMA B OaHHOH Touke (puc. 66);
Ty — paguyc Kononua; A, — riyOuHa BoAbl B xosofue, onpenensiemasd 1o op-

Myne ! _
— __f_?_ ! z 2
h =nrln ~ V(;;}-;-z,z -7-1;)4';{ , (100)

3nech & ~ PaUyC BIAAHUS KONOLUA, 3HAUCHHE KOToporo, no dopmyne [lobeo-
HOCUEBA, [IPENCTABNSAETCA B ClIeR VIOLeM BUIE:
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= - A Puc. 66. Cxema Kk olipeferneHU0 AeOuTa
| S E Z  BOHOBI OAHHOYHOI'O KOJIOANA
2 i . ] — pgernpecCMOHHasA KpuBasi; J — BO-

AOYTIOp

PR
JQt
R= l, P = s (101)
3 EK(2H-4,)

E — ko3P PULMEHT NOPHCTOCTH I'PYHTOB ;

6) HCXOAN H3 YCJAOBHH, uTO AEOHT M PACCTOAHHA MEXKAY
ApeHaKHHMH BHpa6oTKaMH (HALTPALHOHHOR 3aBeCH OyayT
ONHHAKOBHIMH, MOXHO olpefenuTh pacueTHoe paccToAHUe
Me:KJy BhipaboTKaMH H3 pelueHHd ypaBHeHHS

. =4 R
HE= 2= K {r Euk (102)

-~

. toe A — paguyc BIMAHNS NpeHaxHOH BHIpaboTKH, NpHHIMAEMBIH 32 pPacCTOSTHHA
MeXLy BbpaboTkaMu; /7 — ryGuna Boabl B Kononue {puc. 66);

7) OTKaukKa BOJbl H3 BEPTHKAJbHBIX fIPeHAXXHHIX BhLIpalbo-
TOK NPOH3BOAHTCH JAHOO caMoTekoM, JHOO C NOMOULLIO Cche-
HAJIbHBIX YCTPOHCTB B BHJIE HACOCHBIX YCTAHOBOK pa3JIHYHOro
THNA.

CaMoTeuHBIH OTBOJ BOAB H3 APEHAXKHBIX KOJIOALEB MOXKHO
OCYLIECTBHTDb C NOMOLLBIO BOAOOTBOAHLIX WITOJEH HJIH CKBaXHH
C 3a0uBHRIMH OHAbTpAMH. B ciaydae caMOHM3JHAHHS BOAL H3
KoJsio/llleB (apTeaHaHCKHe KOJIOALBI) OTBOA BOALI H3 JApPEHAa K-
HbIX KOJIOJleB MOXHO OCYWECTBHThL IO BOJAOOTBO/JAHbIM KaHa-
BaM MJIH JIOTKaAM, NPOJIOKEHHBIM Ha TNOBEPXHOCTH OM0JI3HeBO-
ro yuactka. B ciayyae HauyHsi HaA ONOJI3HEBhHIX CKJOHAX He-

CKOJBLKHX BOJOHOCHBIX F'OPH3OHTOB, pa3jesieHHbIX BOAOYMOPHHI-
MH TJiacraMy, HauboJiee PaUMOHANBHLIMU CUHTAIOTCH "'KOMONM-
HHPDOBAHHbIE ApeHa:KH, NnpeactabjsiouiHe coOOA CcoyeTaHHe
FOPH3OHTANBLHBIX H BEPTHKAJLHBIX JApeHaxeH, o0beiHHEeHHHX
B OJLHY CHCTEMY.
" 7.30. TIporusoonoJsisHeBbie KOMGHHHPOBAHHbIE JAPEHAXH CO-
CTOAIT H3 CJCAYIOLLHX 3JIeMEHTOB:
a) ApeHa KHBIX HJH BOAOOTBOAHBLIX IUTOJIEH HJH CKBAXKHH;

0) BepTHKAJIbHHIX CKBAyHH <«CKBO3HHIX GOHJALTPOB» HJIH
IHAXTHBIX KOJIOJALEB;

B) 3a0HBHBIX QPHJALTPOB.

7.31. /lpeHaxHble cHCTeMB AJif BOAONOHHXKEHHS OINOJI3HE-
BOI'0 y4aCTKa Yallle BCero NPHMEHSIOTCA B BHAe CHCTeMbl rpa-
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BHTAallHOHHOTO H BEHTHJALUHOHHOrO THNA, a TaKXXe KanTaXXKHHX
YCTPOHCTB.

OcHoBHbIe TpeOOBAHMA IIpeObABIISAEMbIC K 3THM CH-
cTeMam:

a) rpaBHTallHOHHOE JapPeHHpPOBaHHe TMNMPH BOJAONOHHIKEHHH
ONOJN3HEBHIX Y4aCTKOB peKoMBHAYeTCs NPHMEHATh B TPYHTax
¢ Xxopoiuueii Boaootaaueid. Ecan onosi3HeBbHIH MAaCCHB npeacTaB-
JeH TAUHHUCTHIM FPYHTOM HJIH TANKeEJNBIMH CYNHHKAMH C MaJIOA

BOIONPOHUIIAEMOCTBIO, TO CJeAYyeT NPHUMEHATh BEeHTHJALHOHHOE
APEHHPOBAHHE HJIH HX COueTaHue;

6) rpaBHTALHOHHbIE JAPEHAaXKHble CHCTEeMbl YCTPaHBAlOTCH

B BHAE TPYOUATBHiX APEHaXKeH TPaHMIEHHOrO0 THIA H TOPH3OHTAIIh-
HBIX WIHK HAKJIOHHBIX APEHAXKHBIX CKBaXWH. BbiDOp THMa JpeHakHbIX

YCTPOHCIB Ha OMNOJI3HE NIPOU3BOIUTCA M3 Hauboee BO3ZMOXHOIO IOHM-
KEHMA YPOBHA I'DYHTOBBIX BOJ, ¢ MHHUMAIbHBIM KONMHYECTBOM JIpEeHa-

Kei

B) B UeJdfX nNpelOXpPaHEHUS OT pa3pYMIEHHS TMPH ONOJ3He-
BHIX MOABHXKKAX ApPEHAKHbIe YCTPOHCTBA TPaBHTALHOHHOIO H
BEHTHJAAUHOHHOrO THNA cJjeayer pacnojarath BAOJb Hanpas-
JIeHHA NMepeMeileHHA ONOJN3HA,

) PacCTOSAHHA MeKAY MAPeHaXKaMH chaelyeT NPHHHMATH
H3 pacyeTa obecfieyeHHS CHHIKEHHS YDOBHR TPYHTOBHX BOA 10
3aAaHHOH TAyOHHH, BEJHUHHA KOTOPOHR MOMKeT OuhiTh onpejee-
Ha H3 BhIpaXKeHHus

_ 4 21
hmax-0’7537zg(f+¢/f(¢)’ (103)

e 21 — paccTodgHMe MeXOY OpeHaMH; Mg, — NMPEBBINICHHE MaKCUMAIBLHON OT-
METKH KpHUBOH [elpeccHy Han OTMETKON OHa OpeHbl; Agp— KOG PHIMEHT DHiIbT-
PHIMM; & — OBYCTOPOHHHMHU NPHTOK BOHLI HA 1 M [IpeHEl, YUCITeHHOEe 3HAUeHre KO-
TOPOT0 MOXKHO OIpeNesTiTb o fopMyne

H- h
g = ( _E"L) Kodep (104)

rae A — MOILIHOCTb, BOJOHOCHOTO CIIOS Hal HPeHOH; /7,— BBHICOTA CNOSA BOJbL B
ApeHe MPH YCTAHOBMBILEMCH penmMe; J,, — CPelHMH YIUIOR KPUBOH NenpeccuH;

A) NPH NPOSKTHPOBAHHH APeHAKEH BEHTHARKUUOHHOrO THNA
npexae Bcero HeO6GXOAHMO ONHTHHM NyTeM ONpeaeNHTb pa3-
Mephbl 30HH BJHSHHA KaMJaoro. 3aTeM OCYlllaeMbll y4yacTOK
AEJHTCS Ha OTAeJNbHHE IPOAOJAbHHE NOJOCH C pa3MepaMu 30-
HW BJMAHHUS KAXAOro ApeHaska. KoaHUYeCTBO HEOOXOAHMHX

ApeH Ha OCylIaeMOM ydacTKe onpepejsercs no ¢popmyae
N=F [*, (105)
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rae ¥, — IWIOMANb HOJIOCH! 30HbI BIMAHUA ORHOH ApeHbl; £y — cCymMMapHas mio-
niangh ocyulaeMoro y4yactka.

7.32. C uenbio yMeHplleHHst HHOHALTpAUHH aTMoChepHHIX
OCaZIkoB B OMNOJI3HEeBHIA MAaCCHB H npejnorspauieHus obpasona-
HHST Ha NOBEPXHOCTH ONOJI3HEBOr0 y4YacTKa NPOMOHH, PHITBHH
H OBpAaroB, B KOTOPHX OOHIYHO HaKanJaHBaeTCHd BOAA MNMOBEpPX-
HOCTHOT'O CTOKa H TeM CaMbIM CHOCOGCTBYeT NMPOHHKHOBEHHIO
BOAH MOBEPXHOCTHOTO CTOKa B OMNOJ3HeBHA MacCHB, CHH}Kas
YCTOKYHBOCTh CKJAOHZ, HeoOXOAHMO MNPOBOAHTH CHEUHAJNbLHbLIe

MEPONPHATHA, H3 YHCJIAa KOTOPBHIX Haubosee 3¢dPeKTHBHH CJie-
AYIOLLHE:

1) naaHHpoBKA H yTpaMOOBKA MNOBEPXHOCTH ONOJI3HEBOro
Y4acTKa ¢ ueanio obecneyeHHss MAaKCHMaJbLHOTO CTOK3 BOAK H3
A2HHOIO y4aCTKa B BOAOCOOPHBIE CHCTEMB!, YCTPOEHHble Ha
onoa3HeBoM yyacTtke. Hauboapiini 3¢ddekT 3THMH Meponpus-
THAMH MOXHO JOCTHTHYTb, €C/lH OHH GYAYT BHLINOJHEHHI COB-
MECTHO H B YBfI3Ke C BEPTHKAJbHOH NJAAHHPOBKOR MOBEPXHOCTH
ONOJ3HA A0 YCTORYUBOro COCTORHUSA,

2) ykpenJieHHe NOBEPXHOCTHOTO CJOSi CMOJI3HEBOro y4acTt-
Ka ¢ UHeJbl0 yMeHbIleHHSI HHOHAbTPAUHH BOAL NMOBEPXHOCTHO-
ro CTOKa H NpeioXpaHeHHS TMNOBEPXHOCTHOrO CJIOoSE FPYHTa OT
3PO3HOHHBIX NPONECCOoB.

ITH MEPOUPHATUS MOTYT OBITh BBITIOITHEHBI C/IEAYIOLHMH CIIOCODaMH .

a) ApeHHPOBAHHEM TIOBEPXHOCTH OfIOJI3HEBOro Yyd4acTKa
nocJie ero NJAaHHPOBKH;

0) TpaBOoCessHHEeM B COUYEeTAaHHH ¢ HacaXJeHHeM KyCTapHH-
KOB;

B) OuTyMH3ailHeH, HedreBaHHEM H I'yAPOHHPOBAHHEM IO-
BEPXHOCTHOTO CJIOA OMNOJI3HEBOI'0 YYacTKa;

r) yjioOTHeHHeM NOBepPXHOCTHOIO CNos OIMOoN3HA BTPAaMOOBHI-
BaHHEM B Hero CMecH I'IHHBI, NecKa, JaaKa HJH HleOeHKH;

3) arpoJieCOMeJHOpPallHA ONOJI3HEBHIX YYAaCTKOB € ULEIbIO
npeAOXpaHeHHNI MOBEPXHOCTHOTO CJIOS OT pPa3MuIBOB H 06pa3o-
BAHHA OBParoB B MepPHOA 3aTAXKHHX JHBHEBHX MOX/AEH H Ma-
BOJKOB. .

IIpy BHINOJHEHHH 3THX MePONPHATHH HEOOXOAHMO npex/je
BCEero npeayCMOTpPeTh MepH 0 COXPaHeHHIO CyllecTBylOLlel
JAPCBECHO-KYCTAPHHKOBOH pAacCTHTEeJbHOCTH Ha  ONOJI3HeBOM
CKJIOHe H 3a ero npenenaMH. B Mecrax, rje B xole CTPOHTE/Ib-
HbiX paboT JI€COKYCTaPHHKOBHA NOKPOB YHHUTOXeH, HEOOXO1H-
MO IPOHU3BOAHTb HX HCKYCCTBeHHOE HacaXAeHHe C COOJI0AeHH-
eM HeOOXOAHMHX YC/JOBHA HX COXPaHEHHS.

Ha momorux omon3HeBbix CKJIOHAX ¢ KPYTH3HOMR ckaTa 10 15°
JlecoHacax jeHHe peKOMeHAyeTcsi MPOH3BOAHTL Napasjie/bHbl-
MH, B3aUMONepeceKalomMHUCH 10X NPAMBIM YIrJIOM DAIaMH.
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Ha KpyThiX O0A3HEBBLIX CKJOHAaX [OCaAKy JdepeBbeB OObIY-
HO peKOMeHAyeTCs NPOH3BOAHTb B ILAXMATHOM mopAake. 1aKasd
cXxeMa NocaidkH JAepeBbeB obecrieydBaeT YMeHblUIEHHe CKOPOCTH
CTOKZ BOAbI B MEPUCH JIHBHEH H NABOAKOB H TeM CaMbiM Mpe-

AOTBPpAalidacT pa3MblB NOBEPXHOCTHOIO CJOSA T'DYHTA.



8. PACUET MOIMNOPHLIX COOPYXEHHUN |
10 NMPENEJIBHPIM COCTOSIHUSM

8.1. Pacuer noAnoOpHBIX COOPYKEeHHH NO npeaesbHbHIM CO-
CTOAHHAM NepBOl rpynisl (HO MPOYHOCTH H YCTOHYHBOCTH) cJe-
AYeT NPOU3BOAUTL HA AeHCTBHE PacUeTHHIX Harpy3oK U BO3/eH-
CTBHH,

8.2. PacyeTr 1o npoyHOCTH KOHCTPYKUHH MOAMOPHBIX COOPY-
AKeHHH cJellyeT NPOU3BOAUTL COTJIaCHO pasfiesiaM 3 H 4 HacTodA-
uiero PyYKoBOJACTBA B COOTBETCTBHH C ACHCTBYIOUIHMH B HHX
ycuauamy, Ilpu 3T7oM cjellyer HCII0JIb30BaTh XapaKTEPHUCTHKH
MaTepHaJIoB H FPYHTOB /M5l NpeJesbHbIX COCTOAHHH TNepBOi
CPYINGL,

8.3. Onpenenenne ycHJHH B cBasux (pHc. 67) caeayet mnpo-
H3BOJAHTH 1O opMy.Jie |

M£ =Mg +00x+ZMA+ZMy, (1006)

rae M — MOMEHT B CBae B £-H Touke; M; — MOMEHT B MeCTe CONPSKEHHS CBau C
pocTBepKOM (meficTBYET IPH XeCTKOM COSOWHEHHH CBAK C PocTRepkom) ; &, —
rOPU3OHTAIBHOE YCHIIKE B poCTBepKe; A — pacCTosmMe oT ycumusA &, Ho ¢-if
TO4kH; Mp — MOMEHT B ¢+ TOUKE OT aKTMBHOTO (ONOJI3HEBOTO) HAaBJIEHUSA IPYH-
Ta; M, — MOMEHT.OT YCHIIUH, PaCIIOJIO>KEHHDLIX BhIle TOUKH A,B ¢-il TOUKE OT pe-
AKTHBHLIX JaBlIcHUH I'PYHTA.

8.4. MOMeHT B (-H TOUKe MOXHO TakK:Ke BBIYHCJHTL 0O
dopmMmyae

M = (!{__1-—2_1/‘ "".?_,:_,_.,)3‘;
l':- az

roe M, — 1o xe, uro u B popmyne (106); ¥,., ; y, ; ¢, -4 — POPH3OHTAILHOE
CMeleHe TOYKH, PACTIONIONKEHHOH COOTBETCTBECHHO HA BEJIHVMMHY & BAIIHE TOYKH ,
B TOUKE L ¥ Ha BENIMUMHY ( HUXE TOUKH £ ; B, — )KeCTKOCTh CBaK B TOUKE ¢ | & —-
BETMUYMHA YYaCTKOB, Ha KOTOpbIC pa30uTa CBad.

3 (107)

8.5. Pacuer BegeMm cieaylouiHM 06pa3oM:

a) 3ajaeMcs pa3MepaMy COODYKeHH#d, MapKoi OeToHa H
APMHPOBAHHEM

6) onpenessieM TPEUIHHOCTOHKOCTH OYPOHAOHMBHBIX CBaH H
HX JKECTKOCTh MpH M=M_

B) coCTaB/deM ypaBHEHHS, BLIUHTAd Npaspie 4acTH BhipaxKe-
Huit (106) n (107) apyr us apyra;

') HeJocCTaloli¥e ypaBHEHUHA, HeOOXOAHMbIe ANA OThICKA-
HHS HEU3BECTHLIX, NoJyuaeM H3 OOUIHX YCJIOBHH CTaTHKH;
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Puc.67. IMonnmopxoe coopyxeHue U3 6ypoHabuBHEIX cBall

8 — CX€Ma NOJNOPHOTrO COOPYKCHHS M ACHCTBYIOUIME HA HErO HArpy3IKH;
6 — pacueTHas CXeMa CBai, HENOCPEACTBEHHAO BOCIPHHHMAINHX AaBJIeHUE
IPYHTa; 8 — Pacie€THanA cxXeMa CBaH, BOCOIPUHHMAKWIIHNX AABICHHE I'PYHTA
yepes FOPH3OHTAbHOC yCHIME U H3rHOaoumiui MOMEHT B POCTBEPKEe; 2 —
CX€Ma PACcYCTHOH IMOPbI PEAKTHBHBIX AABJICHHHA I'PYHT2 HA CBAaK)

1) pelliaeM ypaBHeHHS;

¢) HaxomuMm [ACHCTBYIOLHE B CBAAAX MOMEHTH H 110 HHM Oll-
peAeJsisieMble JICHCTBHTEAbHbIE }KECTKOCTH,;

’K) HaXOJAHM HOBbie 3HAYeHHH rOPH3OHTAJLHBIX KO3 HIH-
eHTOB [OCTEJH H3 YCJAOBHH:

i” = (Qni/aa)"’a ; (108)
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Kine = Qm:/-‘/m . (109)

B Boipaxenusax (108) u (109) npunartum caeayoiune 0603-
HayeHHs:

Y. — nepemelieHue ¢ TOUKH ,ONpeeTIeHHOE IIPH NOCIIENHEM PacueTe; #,=1 cM;
(n, — TONepeuHoe yCUNHE , eHCTBYIOINEE HA (-M yuacTke; (,— NollepeuHoe ycu-
JIA€, BLI3LIBAIOLIEE IePEMENieHHe ¢ -TO YYacTKa BIoNb ocH Y Ha 1 oMm: kg, — TODH-
30HTATBHLIN KOIMDHUNEHT NOCTENU  £-T'O Y4aCTKa;

3) noacrapaseM HaWAeHHLIe KeCTKOCTH H 3HaueHHS TOPH-

30HTAJIbHBIX KO3()MHUHUEHTOB TIOCTEeIH B YypaBHEHHA H BHOBbD
peilaeM HX; ‘

H) pacuetr BeJeM 10 TeX [1OP, NOKa HE BHIMOJHHTCA yCJa0BHE

M, M, _
.____{t_M no1 100% < £5%, (110)
1

roe M, — MoMeHT B oGO (-if Touke ,Hal{leHHBI P NOCNEHEM PacUeTe; M,
TO K€, IPH IPeIbIIYILEeM pacyere.

8.6. YCTOHUHBOCTL COOPYXKeHHA cuHTaeTcs obecleueHHORH,
eCJIH COOJI0Aal0OTCA YCIAOBHA:

1
Y, £ -'8—"12’; (111)
g, < 25 h> (112)

The 4, — HepeMelleHie B YPoBHE DOBEPXHOCTH I'PYHTA, CO3JAIOLUCTO PeaKTUBHbIEC

yCHIHA, & — guameTp cBaH; A — rnyOuHa 3aNeNKd CBaU B IPYHT, CO3MAIOLIMHA pe-
AKTHBHBIC YCHIIHSA.

8.7. Pacuer HOANOPHBIX COOPYXKEHHH MO MpelefbHBIM CO-
CTOAHUAM BTOPOH TPynnel (M0 TPEIIHHOCTOHKOCTH, MIHPHHE
PACKPLITHA TPEUlHH H JlepopMaltHiM) cjaelyeT NPOH3BOAHTL Ha
AefiCTBHE HOPDMATHBHLIX HArpy3oK W BO3AeHCTBHH.

8.8, Pacuer no npeaeibHBIM COCTOSASHHAM BTOPOH TI'pYIIb
KOHCTPYKIUHI NOANOPHBIX COOPYKEeHHH CJielyeT NMPOH3BOAHTD,
corJiacHo pasze/iaM 4 u 9 Hacrosiliero PykoBoJacTBa, B COOTBET-
CTBHH ¢ JOeHcTBYIOIMMM B HHX YCHJIHAMH. Ilpu 3TOM ciaeiayer

HCNIONL30BaTh XaPaKTePHCTHKU MaTepHaJioB H TPYHTOB A4
peaesibHbIX COCTOAHHH BTOPOH I'PYIHNH.



9. PACUET CTBOJIA BYPOHABUBHLIX CBAU 1O NPOYHOCTHU

a. IlpouHocTh ceuenmil, HOPMaJTBHBIX K NIPOIONILHOM OCH 37IeMEHTa

9.1. OnpenesieHHe nNpeaesibHLIX YCHJIHH B CEHYeHHH, HOPMAaJlb-
HOM K IIPOAOJILHOH OCH CBaH, NPOH3BOAUTCA HCXOJA U3 CleAYIo-
IIIUX NMPeANnOCHIJIOK:

CONPOTHRJEHHE OeTOHA PACTAXKEHHIO PAaBHO HYJIO;
HanpaBJeHHe B OeTOHe CXKAaTOH 30HbLI pacnpesielieHo PaBHO-

MEPHO H YHCJIEHHO paBHO R,
pacTArHBaollHe H CXKUMAIONUHe HANPSAKEHHS B IPOLOJib-

HOI apMaTtype YHCJIeHHO PaBHbl COOTBETCTBEHHO K v Rge-
9.2. Pacuetr fposxeH NpoH3BOAHTLCA M3 ycjaoBua (15). Be-

JHUHHY M, onpelensiem no gopmyJe
M= Ry S5 "Ry SqtRac S > (113)

rie A, pacyeTHasA NPH3MeHHas MPOYHOCTh GeToHa UL MpemeNTbHBIX COCTOAHUM
nepBoit rpymmsl; S5, &, ,0, — CTaTHYecKHe MOMEHTHI COOTBETCTRB EHHO ILIOLIA-

Aei cxarodt 30HHI OeToHa, pacTAHYTOH M CXaToii apMaTypsl OTHOCHTEALHO HYTIE -
Bol nuawmu; R, , R .~ pacueTHOE CONPOTHBIICHNE COOTBETCTR €HHO PACTSKEHHIO 1

CXKATHIO apMAaTYPhl 1A NpeAe/IbHBIX COCTOAHHN HepBOi I'pyImsl.
Beanuuny S onpeaeasieM mo dopmyJie

85’ = r3/3 [2 Sin @+ Sin f2 cas‘?ﬂ+ 3msp(/0+ sm/3+sz}7ﬂm$pﬂ, (114)

re 7 — pamuyc HONEPeYHOoro CeYeHHs CBaH; /A — NONOBHMHA MeHbllero yrma (& —
B panuaHax), o6pasyeMoro OBYMS pafnycaMu, IPOBEICHHBIMY U3 HEHTPA CeUeHUS
K IBYM KpailHUM TOYKAM CXXATOH 30HEI CeyeHUA (pHC. 68).

Beauuutol SqH Sg onpeneseM no GopMyJiaM:

[y ]
Sﬁ=£‘§' .Fag_' ya‘ ; (115)
! F1 ;
Sa."'ig fa.4q, - (116)

B ¢opmyaax (115) u (116) npHHsATH caenyoiine o603Ha-

UEeHHA:

]
fa; , £ @ — Wwiomaay COOTBETCTBEHHO PACTAHYTHIX H CKaTbIX apMaTyPHBIX CTepX-
Hell; Y, ;3 Yq¢ - KpaTuaiililie pacCTOAHHA OT COOTBETCTBYIOLINX PACTAHYTRIX M CKa-

THIX APMATYPHBIX CTepKHel 0o Hy/1eBOH TMHUH.
- 9.3. Mlaowanb cxkaToil 30HH ceueruss  Fg onpejaeligercs
B 3aBHCHMOCTH OT BHAZ aPMHPOBAHHUA!
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Puc.68. Cxema younmii u
3M0p HANPAXKCHUHA B ce-
YeH¥H, HOpPMaNBHOM K
IpOROIILHON OCH JJIEMEH-
Ta, HIpH PpacueTe CTBOJA
OypoHaOuBHOH CBau 110
HIpPOYHOCTH

a) AJiF CBail C COCPeAOTOUYEHHHM HeCHMMETPHUHRIM  (PHC.

69,0 ) u paBHOMepHO pacnpejaeeHHbM (puc. 69,2) apMupoBa-
HHEeM

F T ettt (117)

0) ans cBai ¢ COCPEAOTOYEHHHBIM CHMMETPHUYHBIM  (pHC.
69,8) apmMHpoBaHHeM

. RaFamO5R
ST Ry
np

(118)

”

Il pu meuvanue. [Inomans cxaroit 30HK GeTOHa onpeeNicHa IO popmynam
(117) n (118) u He moyKHa mpeBbIIIATE HONOBUMHBI IUIOMIATH NOIepPEeYHOro ceue-

2
T?
HUS 37IEMEHTa, T.€. B eNHUNHB] 4l -~

Puc. 69, Cxema K onpeneneHuio
IUIOMIAOU CXAaTo¥ 30HBI IIoIle-
PEUHOIr0 CeuYeHUst CTBOJIA CBau
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9.4. Pacuer BeJieM cieAyIOHniHM 00pa3oM:

a) 3ajlaeMcs BeJHUHHAMH 7, R.p-2PMaTypoit F, 1 F, H ee
PacroJioKEeHHEeM;

0) B 3aBHCHMOCTH OT BHAa apMHPOBaHHA onpejessicM BeJiH-
YuHV ~§ 43 Boipaxenud (111) wm (118);

B) onpene’seM 3HaueHue QyHKIHU (20 ~ sire 2 0 ) 1o dop-

My.Je
.. 2F5
2 —Sin2pR=—3; (119)

r) no HalifleHHOMY 3HaueHuio OYHKUMH (20 — sin 29),
onpe/esisieM 3HauyeHHe yryia f H 3HaueHHe QYHKIHUH [2Sin O +

+ sfﬂp CoS 2p + 3cosp(/9 +Sin P +Sin L casp); BXOOAIIEH B  BBI

paKeHHe (115)

A) onpejessieM BBICOTY CKaToOH 30HEI 6eToHa x no dopmy-
Jge

x=pr(71- c'as[)) (120)

H npoBepsieM, NPaBHJIbHO JIH Mbl OTHEC/IH apMaTypy K F, HF .
B caydae oumbxu pacuet cjeayeT NOBTOPHTD,

¢) HaHAA BeJHUYHHH Yy; H g, ONPEIeNIieM BeJHYHHBI
f L ac
Segn S, H NpoBepsieM coOJsiofaercs JH ycaoBhe (113).

0. pousocTs cevueHii, BAKJIOHHBIX K NMPONOBHOA OCH IEMEHTA,
Ha OEACTBHE NONEPEYHOH CHIIBI

9.5.T1pu pacuere 371eMeHTOB Ha AeHCTBHE NONEPEUHOH CHJIHI
A0JI3KHO ¢06J1104aThCs YCJA0OBHE

Q < 0,55!?on5', (121)

Fi
e fg— wionans 6eroHa, HAXOMAMWETOCH B IPENEiaX BRICOTHI.

9.6. Pacuer Ha geficTBHE INONEPEYHOM CHJIBI HE MPOM3BOMAUTICA,
eCJIH cobJloiaeTcs yCcJOBHE

/

rae & — nollepeuHa? cuia, AeHCTBYIOAs B HAKIOHHOM CeYeHHH, OT CYMMBbI BHellF
HHX HAI'PY30K, PAcHoOI0KEHHBIX N0 OOHY CTOPOHY OT pacCMaTpHBacMOT0 C@UCHHUA.

9.7. Ilpu Hecobaoaenun ycnosus (122) pacyer 6yponabus-
HbIX CBaH NNPOHU3BOAHTCHA H3 YCJOBHSA

Q= ZRaxﬁ'+06’ (123)
e ERgxfr - cymMma nonepeyHbIX yCH/IMI, BOCIPHHUMaeMasd XOMYyTaMy;
lbuﬁ — foMepeyHoe yCHIMe, BoCIpHHUMaeMoe GeToHOM.
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B ¢opmyne (123) npHHATH caelylOlIHe 0003HAYCHHSA:

R,y »— DacyeTHoe€ COIPOTHBJICHME apMaTypPhbl XOMYTOB JUIA NMPeHeNIBHLIX COCTOAHIH
IepBON IPYNIBLI HAa HeiCTBHE Nollepeurol clbl; £, — pBo#Has IUIoIaab ceve
HUA XOMYTa, IePeceKaeMoro HaKIIOHHOH TPCLUHHOH.

Beanunny Qg onpejeiseM no gpopmy.e

r |
2R, Fgh,
Qy=—

roe (— nmusa NpoeKuMH HAKIIOHHOTO CEYeHHs Ha OPONOBHYIO OCh 3IeMEHTa.

’ (124)

B. [IpousocTs ceyennii, HAKJIOHABIX K NMPOOOJIBHOMN OCH ITIEMEHTa,
Ha NEHCTBHE H3THDAIoNIEro MOMEHTa

9.8. Pacuer cedeHHil, HAKJIGHHBMX K NPOAOJAbHOH OCH 3Je-
MEHTa, Ha JieHCcTBHe H3rubalouniero MOMeHTa cJeayeT MPOH3BO-
AuTh o CHull 2.03.01-84.



10. TPEHIUHOCTOUKOCTD U XECTKOCTD
BYPOHABUBHLIX CBAH INPU U3TUBE

a. O0pa3oBaHue TpenMH, ROPMANTEHBIX H HAKJIOHHBIX
K MPOOOTIEHCH OCH 3TIEMEHTA

10.1. YcHaHe, BOCIIDHHHMAaeMoOe ceyeHueM, HOPMAJbHBIM K

NPOLOJABHOH OCH 3JIEMEHTA, ONpeAesieTCA HCXOAd H2 CAeAYIO-
IIHX NOJOXKEHHH:

CeueHHA nochae pedopManui OCTAIOTCR IUICCKHMHU,

HanpsKeHHsA B 0eTOHe CXKaTOH 30HH ONPEAeasiiOTCH ¢ yue-
TOM YNpyronJacTtHuYeCKuX AedhopMalki;

INIpA HANPAXKEHUH B CXKATOH 30HE TPEYrojibHa;

HanpsAXeHusa B OeTOHe pacCTAHYTOH 30HBE pacCHpeseseHHl .
PABHOMEDPHO ¥ MMCIEHHO PaBHbl R x5

HalnpAXXeHHs B apMaType paBHb aJreOpaH4yecKod cyMmme
HanpsaXeHHH, BR3BAHHLIX YCAaAKOH H noJsidyuectbio OeToHa, H
HATIPSYKECHHUIO, OTBeYaloileMy NPpHpAIIEHHIO AedOpMalUHR OK-
pyxatoilero 6eToHa;

3MI0Opa HaNpAXKeHHH B CXKATOH H PACTAHYTOH apMaTtype H3-
MEHRETCA MO JHHEHHOMY 3aKOHY.

10.2. Pacuer no 0o60pa30BaHHIO TPELIHH NIPOU3BOAHTCA H3 Y-
JIOBHS

M < M—;- , (125)

rae M — n3ruGaoumit MoMeHT, JeHCTBYIOUN/ B PacCMATPHBaEMOM CeucHHH ; M —
MOMEHT, BOCIIPMHHMAaeMbIH CeueHHeM, HOPMATBHLIM K NPOIOABHOK OCH 3IeMeHTa,
nipu o0Gpa3oBaHMHi TPeUMH ¥ onpelensgeMuli 10 hopMye

M :S§9+ — (126)

- y """""""""‘"_‘)) +S§P’

rge Sgo# S5p— CTaTHYCCKHE MOMEHTH COOTBETCTBEHHO CKATOM M pacTAHYTOR 30H
GeTOHA OTHOCUTENIBHO HYJIcBOM MuuuM; A =E4/E5  (£4— Mooynb ynpyroc-

H

TH apMaTypsl,  Fg — HaYaibHbI! MOAYNL YOPYTocTH OeTola); Sy o » Sa.0 —
CTaTHUYeCKHe MOMEHTH TUioniafel cooTBETCTBEHHO ¢3KaToft 4 u pacTaHyTo# A ap-
MaTypPbl OTHOCHTEIBHO HYJIES ON JTHHUH .

BemMuuHbl, BXOAALME B Bhipaxenue (126}, onpenensiorcsa no ¢op-
MYJIaM:
a) IpH X &1 ;

S ..____’fﬁi___[ (7+4cos’p)-sin cos/)(13+2c032/9)]‘(127)
5.0 12(1-cosp) P Y s ’
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r3 R
S; =3 2-[4,712388 cos p+3sin p (cos2p+c0s fo-

~Sin o cos o+ 1)+ 3cosparc s (1-Sinf3)- Sf}"zS/J]; (128)

nS, . G " ,
2 n.F Q. 1~ -l 179
y Vr(1-c0s ) =1 . f 4, [r{ cos o) 1 29)

et
-

a0 ik, Zn fa

— 2
Y, = pr(f"fﬂsj{?) b 5[7”({*505/9)“{2;] ] (130)

fpu x 2 7
G : 2 2
- Sfrz/.))-t-sfn/l)-CDS/D(f?C&S‘?ﬂ* 15 smzﬁ))] ; (131)
,-ZRPH [28in 0+ sin cos® +3CDS/9{/.)+5'm/)+
S&D: —-——3—-———- SH’IP ! /O' ﬁ
+ sin o cos )1 (132)
1 S;D B G5 . f |
Y Ir(1+cosp) &t a[r(1+cosp)-a]; (133)
S G n
e, ' £ pa[r(1-cosp)-a]’.  (134)

Y Yr(1+cosp) i=1 i

B dopmynax (127) — (134) npuHATH caeayiouHe o603Ha-
YeHHUA: ”
O — naubonbinee HalpsKeHHe B CHKATOM 30HE CeueHMs; () — NONOBMHA MEHbIIG-

ro yrna ( // B pagmaHax), o0pa3yeMoro OByMs paMyCaMH , IPOB eCHHBIMH K3
HeHTPa CeYCHUsA K ABYM KpallHHM TOYKAM CXaTolt 30HBI cedeHmsi (puc. 70) ;Rop—
pacueTHOE CONPOTHBJIEHHE BETOHA OCEBOMY PacTKEHHIO JUTS HpefenbHbIX Coc-
TOAHUA BTOpOH rpynmbl; ¥ — Ko3IPDHIMEHT, XapaKTePH3VIOLHH YIIPYTOINIaCTH:
YeCKOC COCTOAHME OeToHa CxkaTol 30HBI M pasHbIi: 0,45 — npm KpaTKOBpeMeH-
HOM AeiCTBUY Harpysku, 0,15 — npy MIHTENIBHOM nefiCTBMM HArpy3xku; 7T'— pa-
OHYC NOIepeUHoTo CEUSHUA 7IeMEHTa;

n =-322  (a u a,— xparyaiimme paccTOAHUA OT LEHTPa TAXKECTH COOTBETCT-
B}HOHIEI%} CXKATOTO W PACTAHYTOrO apMaTypPHOTO CTEPXHS OO IUIOCKOCTeM, neprieH-
IMKYIISPHBIX IUIOCKOCTH H3ruba, H NpoXonilUiX COOTBETCTBEHHO uepe3 Hanbornee
cxkaToe ¥ HauGonee pacTIHyTOE BONMOKHO CEYSHMS ) .

[l pumeuande.B Hanubonee pacpoCTpaHeHHOM CIIy4ae ~ OpUMEHEHUe ap-
MaTVphl OJHOI'O KJIacca B CXATOM H PACTAHYTON 30HAX CEUCHHA - BEJIUUMHY

/%, MOXHO BRIHOCHTE 32 3HAK HHTETPATBHOR CYMME,
[
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Prc.70. Cxema ycH/Mi# # 3m0p HaNpAXKeHil B ceYeHMH, HOPMAIBHOM K NIPo-
nonsHoM ocu marubaemolt OypoHaOuBHO# cBaM, npu pacdeTe ee o oOpasoBa-
HHIO TPELMH H ONPeLeNIeHHIO )EeCTKOCTH o oOpa30B aHU s TPCLLIMH

10.3. das onpeaesieHHA MNMOJOXKEHHS HYJeBOH JIHHHH H Be-
JIHYHHbI, UCNOJb3yeM [ABa YPaBHEHHSI PAaBHOBECHA:

f
Ns t Na-—Na-Nﬁ_P= ; (135)
n8ap 1S,
Sept =5~~~ S50 0. (136)

B ypasHenusix (135) u (136) npuusaTh caeayoimue c603Ha-
HYEHHA:
N5 B N5, — paBHOAeHcTBYOUMe ycurmi B GeToHe COOTB €TCTBEHHO B CKaTo# U pac-

TSHYTOM 30Hax cedennst; N, ; ¥, — paBHOZeHCTBYIOUDIEC YCHIMI COOTBETCTBEHHO B
CKaToH M pacTAHyTON apmarype;

{

P iy b . T

Sﬁ.p; 5 5 Sﬁp# BEJTMYMHEI Te 3Xe, YTo U B dopmyre (126).

BeauyHH, BXOASUHe B ypaBHeHHe (13D), ompenensieM Mo
¢popmyam:
a) Npu X< 1 -

5
_,____f__éé___ ‘ — _ 3 . 137
N5.0™ 3(1-cos p) (3sin = 3pcosp-sin P); (137)
- 2 _ : - (138)
Ngo= 1r°R g (3,141592-p + 0,5 sin 20);
: G5

4 ,
No=—F—"— Z&nhn a 7-cosP)-a.]; (139
Vr(1-cosp) i=t .t ,5[17( f)-a;] )
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G 4
N = — i 2.1 (140
. Yr (1-cos o) L-:Zf .14, [7(1+cosp)-a,]. (140)

6) npux =r

N, =_ 726§
0.0 3(1+cos p)

x arc sin (1-8in @)+ 6sin Qcosp (1+cosp -sinR)]; (141)

[an/.? (3 'Sf!fz‘;‘;@)“fr Jp fgsﬂ*ﬁfﬁ&‘ph’

Ng o =12R, g (0-0,55in2p); (142)
! (;»’é- r
R T e ' .1 143
Na Y1 (1+cosp) oyl % [r(1+cosp)-a,]: (143)
Nu,-.—.. C5 Z,'n . fa. [r(i—wsp)-g.]‘ (144)
??’(11‘(‘.03/)) ;=1 ¢ 2 f

10.4. PacueTr BefeTcst METOAOM MOC/JeAOBaTe bHLIX NPHOIH-

KEeHHH U BBHIMOJAHAETCH CAeAYIOHIHM 00pa3oM:
a) 3anaeMcs yrjaoM /£ (IpH X <1 €ro BeJIHYHHA OOBIYHO CO-

ctaBaseT He MeHee 1.3 pan), CYHTAA YTO X <71,
6) M3 ypapHenHs (135) BbuMcasieM 3HaueHHe &g IO (OP-

MYyJie

v ’ (145)
0.0 a a

TaK KaK BeJHYHHA &g BXOAHT B YHCJ/HTE b H 3HaMeHaTe/lb Npa-
Bo# yacTH Boipa)keHua (145) [em. dopmyanm  (137), (139),
(140)]}, To onu COKXpamMAaTEA;

B) MO 3alaHHOMY 3HAYCHWIO yIna QO U HalifIeHHOH BeTMdHHe 65
onpenengem 3Haueue ypagHemus (136);

rj ecau 3HayeHHe ypaBHeHus (136) He paBHO HyJI0, TO 3a-
paeMcsdl CJAeAVIOIHM OOoNbWIHM 3HAYEHHEM Yyrija £ H BHOBL
NPOH3BOAHM BbLIUHCACHUA 10 TeX NoOP, NOKa ypaBHeHHe (136) He
OyaeT PaBHO HYJIO;

IIprmevanue. Ecny npu 3Havenmn £ =1,570796 ypasuenue (136) He
PaBRHO HYMO, TO Yy HAC X > 77 . B 3TOM Ciyyae pacuet BefieM B TaKOH e Hocle

[OBATENBHOCTH, HO 3HAYCHUS Gg OUPEAENAIT H3 dopmyn (141) — (144), a 3Haue
HUE VIIA A , HaumHada ¢ senmuunuel 1,570796, pocTenciino yMeHbllias X0 BRINIONTHS

Husg yenoBua (136).

Onpenenns npu noMouin ypasnenuit (135) u (136) 3Haue-
HUe yria £ M BeJHYHHB Og, M0 ¢popmyse (136) HaxozsaT Be-
JHUHHY M_ H npoBepsioT, cobarogaercd JH ycaoBHe (125).

10.5 Pacuer no o6pa3oBaHHIO TPELIHH, HAKJOHHBIX K NpO-
JAOJIBHOH OCH 3JeMeHTa, caelayer BecTH no CHull 2.03.01-84.
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0. KecTKOCTSL ¥ IIMPHHA PACKPBITHS TPEILMH H3rnbaeMsIX
DyporabupHsIX cBal. Kecrkocts GypoHaOHBHEIX CBall HA

VIaCTKaX C TPEeIHHaMH B PacCTSHYTOH 30HE

10.6. )KecTkocTh H3rubarouinx 6ypoHaGuBHLIX CBaH onpese-
J1fieTcs M3 yCJioBHH, nanoxeHHsix B . 10.]1 Hacrosuero Pyko-
BOACTBA.

10.7. )KectkocTh OypoHaOHBHBIX CBay Ha Yyu4acTKax, Trie
06pa3ywTCcs HOpMaJibHEHE K NPOAOJbHOH OCH TPELIHHb, Gmpe-
pensercsd no gpopmyJie

8=— M 146
MK MA ? ( )
B, B,

rie B — XeCIKOCTh CBa B PacCMaTpHBaeMOM cedeHHn; M, u M,— MOMeHTHI COOT-
BETCTBEHHO OT KPATKOBPEMEHHOTO H JUMTEIBHOTO AeHCTBUA NOCTOAHHBIX M [JIH-
TE/IHBIX HAarpy3ok; &, u B8,— XKeCTKOCTh CBaH B PaCCMaTPHBAEMOM CEUYCHHH OT
OEHCTBUA COOTBETICTBCHHO KPAaTKOBPEMEHHOTO M 0T ITUTEIBHOro HeHCTBHA NoC-
TOSHHBIX H JJIMTENBHbIX Harpy3oK; M — pmonHbit MOMeEHT (MOMEHT OT HelicTBHA
BCEX HArPY30K) , IeHCTBYIOLMY B pacCMaTPHBaEMOM CEUCHHH.

Beanunun B, u B, onpenenseMm no dpopmyJaam:

YM E_r(1+cos
B, = — .{0_2_.; (147)
D,Qfléé'
3 . ))MAEahax
4 (148)

10y [‘Pa (ha*x) Vs A’J

B ¢opmyaax (147) u (148) npuHATH caeaymouiue o603Ha-
YEHHA.
Ya — xo3ddunnent, yuuthiBalonmit paboTy PACTAHVIOTO GETOHA HA YUYACTKE C
TpelMHaMH H ONpelersieMsilt no 1. 4.29 CHull 2.03.01-84 ¥5 — xoaddunuent,
YUNTBIBAIOIIMA HEPABHOMEPHOCTD paclipenelieHHs nedopmaimit kpaitHero ¢xaroro

BoMOKHa OeTOHA Ha yuacTKe ¢ TpeumdamMu H pasubit 0,9. OcTansHble 00603HaYeHUS
Te Xe, UTo H B pasfene 10 a HacTORIErO PYKOBOICTBA.

Ipumeuanue B dopmyne (147) sHaxk "MHUHYC” CTaBHTCA IPH A < 7 |
3HaK IWIIOC — OpH x 2 .

10.8. [lnsi onpejsesieHUss NOJNOXKEHHA HYJ€BOH JIHHHH H Be-
JHYHHBl HCNO/Ib3YIOTCH TPH ypaBHeHHs paBHoBecus: (1353),

(136) u ,
rz.Sa_o
*——)7—_*“ 85.0_- 0,9M= 0. (149)

CxeMbl YCHJHH H 3NIOPH HANPAXKEHHH NoKa3aHul Ha pHC. 71.
Beanuunsl, Bxoasimue B ypasuenna (135), (136) u (149),
onpeaensiorcss no GopMmy.aam:
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a) npn X&£ p:

Nb'.p" r RpH [3, 141592~ p + 0,5(8in 20 + sin 2y)~y] ; (150)

3RPJI
Ss..= —5— — |4,712388 + 3sin f2-cos 2 (cos P -Sir )+

+3cos P arc sin (1~ sin p)+ 3cos(sin 2 -1)+ 3sin f2 -

- sf‘nzb ~2Siny —- Sik g-cas?y~3c‘asy(g+s1ng+ 1+ sin ycosy)); (151)

g)mpnm X = F

N o= rzf?pﬂ P~0,5(sin 2}9"~an2y)““y]; (152)

S _H__“?"sRPIL
b.p [25mp+ Sin 2 0s /J-!-Jc'asp(pmzn/o’f

+ Sin casp) ~28in y-smycosfy -3cosy(y+Sin y+

+siny cosy) ~3(cosy -cosp)(y—-0,5sin2y)l. (153)

,1(
-
- /
./
¥
-
-
]
L
Koy @J

Puc.71. Cxema ycHAHN M 3INOPp HANPSKEHUH B CeYeHH, HOPMAUILHOM K OPOACIb
Ho#t ocu uarnbaemolt SypoHaOuBHOR cBad. IPH oNpedel eHHH €€ KSCTKOCTH II0Cie
PACKPBITHA TPELLMH U OoNpeleNicHUS BelIUYMHBI UX PACKPLITHA

OcrasibHble BeJHYHHB, BXOAsLIHe B ypasuenus (135), (136)

H (149), onpeneasiorcs coraaceo pasgeny 9.8 Hacrosulero
PyxkoBoacTBa.
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B. Pacuet o pacKphITHIO TPEILMH, HOPMAaJIBHBIX
K NPOAONEHON OCH IEMEHTA

10.9. lllupuHa pacKphITHA TPEILHH, HOPMAJILHBIX K NPOAOAb-
HOH OCH 3JieMeHTa, onpepensercg no gopmy.e (138) CHull
11-21-75 ¢ BBenenHem B ee npanyic Yactb Kospdbuuuedra Ay,
YUHTBHIBAIOLEre yCJ0BUA OETOHHPOBAHHA H paBHOIO Kz=1 —
npd OeTOHUPOBAHUM «CyXHM cnocoBoM»; Kz =2 — npu Ge-
TCHHPOBaHHWH C NMPUMEHEHHEM IJIHHHCTOrO pacTBOpa.

BesnuuHa &, B 3TOM cJyyae onpenenaercsa mis Haubonaee
PacTAHYTOrO apMaTypHOro CTEepXKHA MNpPH noMoOWH QopMmy.a
(140) unu (144) B npeAnosiOXeHHH, UTO B HUX BeJHUHHA £Q;
paBHAa HYJIIO,

r. Pacuer no pacKpHITHIO TPELMH, HAKIIOHHBIX
K NPOIOJIGHOH OCH 3JIEMEHTA

10.10. IIlupuHa pacKpuITHA TPElUIHH, HAKJOHHBIX K IPOJOJb-
HOH OCH 3/1eMeHTa, onpejensaerca no gopmyae (146) CHull
11-21-75. [Ipuuem B HalleM ciayuyae:

= F;/d[_(, (154)

=Q/Fy . (155)

B dopmyaax (154) u (155) npuHHATH caenylouiHe o603Ha-
YeHUS:
d — pmametp ceau; F é — monanst OerToHa, HaXoNALIErocd B Ipeeax BbICo-
Thi:
ocTajJbHule 0603HaueHus Te Ke, ytTo H CHull 2.03.01-84.



11. YCTPOUCTBO 3ATJIYBJIEHHBIX UHXEHFPHbIX
COOPYXEHWA

a. Ycrposcreo OypoHabUBHEBIX CBail CYXHM crioco0oM

11.1. ByponabuBHbie ¢BaH B CBA3HBIX CYXHX H MAIOBIAXHbIX
PYHTaX YCTPAaHBAOT CAeAYIOUIHM crniocoboM: 6ypoBOH arperar,
CHaOXeHHBIH paloyHM opraHoM, AEeHCTBYIOUIHM M0 NPHHUHNY
BpalliaTesibHOro 6ypeHus (LIHeKOBasA KOJOHHA HJH KOBLIOBHH
6yp), pazbypHBaeT CKBaKHHY HeOOXOAHMBIX JHaMeTpa H Iray-
OUHDI.

YCThe CKBa’sKHHBI OT BO3MOMHOrO OOpylIeHHS 3aLUHILaIoT
MeTa /VIHUeCKHM NMaTtpyOkoM. bypeHHe BHINIONHSAIOT ¢ TTEPHOAH-
YyeCKOH BplAaued IFPYHTa Ha MOBEDPXHOCTb B OTBAJ HJH FPYHT
PY3AT B aBTOTPAHCNOPT.

B Heo6XoaHMBIX CIy4YadaX, NOC/e TOro, KaK 3a00¥ CKBAXHHH
JOCTHTHET NPOEKTHOH OTMETKH, B HHXKHEeH 4YacTH HJH 10 AJIHHe
CKBaXXHHBl pa3bypuBalT nosocTb. Ilo okoHyauux Oypenusn
CKBaXXHHY OCBHAETE/ibCTBYIOT.

3ateM B CKBaXKHHY YCTAaHaBJAWBAIOT apMaTypHHH Kapkac,
rnocje 4ero OETOHHPYIOT CKBAKHHY.

betoHHpOoBaHHe OCYILECTBJAAIT METOAOM BEePTHKAJbLHO ne-
pemetitaiowteitica Tpy6u (BIIT). [IpuMeHnseMble 6eTOHOMHTHLIE
TpyOH, KaK NpaBHJiO, CEKUHOHHHE, O CTHIKAMH pPa3/IHYHBIX
KOHCTPYKUHHA H TeJleCKONMHYeCKHe.

beToHHYI0O CMeChb B NPHEMHYIO BOPOHKY 6ETOHOJNIUTHOH TpY-
Obl NMOAAIOT HENOCPeACTBEHHO H3 aBTOOETOHOCMECHTENS HJIH
crneHanbHOro npHeMHOro OyHkepa, NPHroTOBJSAIOT ee HAa MecTe
Au00 A0CTaBJASAIOT UeHTPAJIH3OBAHHO.

[lo Mepe GetoHupOBaHHA OeTOHONHTHasA TpyGa H3BJEKaeT-
CAl U3 CKBa)XKHHHI.

DeTOHHYI0O CMeCb B CKBaj)KHHe MOXKHO VYIJIOTHATH C IO-
MOIILbI0 BHOPATOPOB, YKpenJieHHHX Ha NpHeMHON BOpPOHKe Oe-
TOHOJIHTHOH TPYOH.

[To okoHyaHuH GeTOHHPOBAHHA CKBAaXHHH rOJIOBY CBaH
¢opMYyIOT B CrieUHaJbHOM HHBEHTapHOM KOHAYKTOpe.

[To 370fi TeXHOJIOTHH NpPHroTOoBJAAIOT 6ypoHaOHBHBE CBaH
nuamerpoMm ot 400 no 1200 MM u anuro#t no 30 M.

bypenue CKBaxKHHB AHaMeTpoM 400—1200 MM npoOH3IBOAHUT-
¢ HaBeCHHM o6opyaosaruem CO.2, HDBO-1 (CO-1200),
CO-1200/2000 Ha 6ase kpaHoB-3kckaBaropos -10011, 3-1252
#an MKI-25 crankaMuk BpaliaTeJbHOTO IIHEKOBOro OypeHHs
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YI'bX-150, BTC-2 uau no6uiMuH APpyrHMH yCTaHOBKaMH, [103-
BOJISIIOIUHMH OYPHTb CKBaXXHHBI JHaMeTpoM He MeHee 400 MM
A0 TAyOHHBI, NPpeAyCMOTPEHHOH NPOEKTOM.

[Ipn ycTaHOBKe M HeHTpOBKe OypoBOro CTaHKa CMelleHHSA
B NIJ1aHe H OTK/JIOHEHHS BePTHKAJbHOH OCH LUTAHTH OT INPOEKT-
HOrO TOJIOXKEHHA OCH CBAH He AONYCKAIOTCH.

beroHHpOBaHHe OCylleCcTBAAETCSH noaaueii GeTOHHOH CMecCH
yepe3 BOPOHKY (OyHKep) ¢ OGeTOHOMHUTHON TPYyOOH HAPYKHLIM
aAnaMeTpoM, Ha 20—30 MM MeHbUIHM JHaMeTpa CKBAXXKHHH
(1718 GeTOHHHX cBafi) HJAH BHYTPEHHEro AHaMeTpa apMaTyp-
HOro Kapkaca {(ans iene300eTOHHHIX <CBaH), HO He MeHee
273 MM.

Jd/auHa OeTOHOJIHMTHOH TPyOW Ha3HauaeTCss TakoH, 4YTOObI
3430p MeKAy HH)XXHHM KOHUOM TpyObl H 3a60eM CKBaKHHH Ie-
pea HayaJjioM OeTOHHpPOBaHHA OblJ B npepenax 20—50 cm.

Jaa GeTOHHPOBaHHA NpPHMeHseTCA OeTOHHAas CMeCb MAapPKH
He HHxe 200 ¢ ocazkoi KoHyca 14—16 cm.

Jlnsa GeTOHHPOBaHHA HeapMHDPOBAHHHIX CBail AHaMeTpoM
600 MM u Ooablue ¢ noagaveii 6eTOHHOH CMeCH 4yepe3 GeTOHO-
JIMTHYIO TpyOy Jonyckaercs InpHMeHeHHe OeTOHHOH CMecCH
IJIACTHYHOH KOHCHCTEHUHH ¢ ocaakoi KoHyca 8—10 cMm npw
00s13aTe/IbHOM YIVIOTHEHHH 6eTOHA B roJIOBHOH 4acCTH TJIyOHH-
HbIM 3J1eKTpOBHOpaTOpOoM (BUOpOOY/NaBOR HJAH BHOPOHIVIONH).

KpynHocTh rpaBHsi AN H3roTOBJeHHA OETOHHBIX CBaH [0.-
>KHa OHITb He 6oJjee 40 MM, a mie6Hs 30 MM, IIpouHOCTb IpaBH4
HJHM UleOHA JoJiKHA ObTh He MeHee 80 MI]a.

beroHnpoBanHe OypOHaOHBHBIX CBafi AOJIXKHO [POH3BO-
JAHTHCH 0e3 nepephuiBOB.

TexHosornyeckasi cxeMa ycrpoincrsa OypoOHaOHBHLIX CBaif
CYXHM CIOCOOOM IOKa3aHa Ha pHC. 72.

6. YerpoitcTBo OypoHaOHBHBIX CBalt MOKPLIM CIOCoDOM

11.2. TexHoaorus u3rdtoBJieHHs OypoHaOHUBHBIX CBaH
KpelJieHHeM CTEHOK CKBaXKHH OT 00pylleHHs H30LITOYHBIM AaB-
JleHHeM BOAB HJH INVIHHHCTOrO pacTBOpa NpHMEHsETCH MNpH
pa6oTe B HeYyCTOHYHBBIX OOBOJHEHHBIX FPYHTaX.

bypeHHe CKBa)XHH OCYylUlecTB/isieTCd BpalllaTeJbHbIM CHO-
co60M, OJIHAKO NPH NPOXOAKE CKaJbHBX BKJIOYEHHH H MPOCJIO-
€K MOryT ObiTb HCNOJMbL30BaHbl CMeHHble paboyHe OpraHbl yAap-
Horo THMa (rpeidephl H A0J10Ta).

CTeHKH CKBaXXHHBH B 3TOM CJyuyae YyAepXHBAIOT OT 00pYy-
II€HHA TJIHHHCTHM pAacTBOPOM HJIH H30LITOYHBIM [aBJIeHHEM
cTos10a BOJAbl B CKBAXXHHE., JTOMY Xe CnocoO6CTByeT H o0pa3o-
BaHHe Ha CTEHKAaX CKBAaXXHHHI I'IHHHCTOH KODPKH.

6 3ax. 313 105
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Puc.72. Cxema ycrpoiictna A}
GypoHaOUBHBIX CBaH C 10
yIIgpeHHol mATOl CyXuM

criocoOoOm

a4 — NHEKOBOEe OypeHne [HAMETPOM 400-600 mM; @ — ycTPOICTBO YIIMPEHHOH NONOCTH NPH NOMOIUM PACLIMPHTENA, 6 — yCTaHOBKA
KOHAYKTOPa HHBEHTAPHOH ONaJyOKH H apMATYPHOro KapkKaca, 2 — ONnycKaHde BOPOHKH ¢ OSTOHONMTHOM TpyOoil; O — 3amonHenue

CKBawHubl OeTONHOH cmechro Mapok 200300 ¢ ocapxoit xonyca 10-12 cm; e~ usBneuenue SerosonuTnol TpySer ¥ hopMuposanne
rOIOBSI CBAU;

I — crpenosoii xpan; 2 — Hasecnoe GypoBoe oGopynosanue CO-2; 3 — Oyposas CKBXHHA, 4 — PACUIHPHTENS: 5 — KOHAYKTOp-Ona-
ny6ka; 6 — apMaTypHblii KapKac; 7 — BOpOHKa GeTOHONMUTHOM TpyGnl (GyHKep) ; & — BHOpOGaabR; 9 — YIIMPEHHAR NATA
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Puc.73. TexHonoruyeckas cxema ycTpoiicrsa 6ypoHaOMBHEIX CBaif B HeYCTOHUMBBIX I'pyHTax

a4 — GypeHHe CKBaKHHBI XKEeNOHKOH; 6 — nocagka o6cagHoM TpyObl; 6 — GypenHe CKBaXKHHBI 10 NIPOEKTHOH OTMETKH; & — 3aYHCTKA JHA
CKBa)XXHHBI # OTKaYMBaHMe NyNbIibi; 0 — YCTAHOBKA apMATYPHOTrO KapkKaca; € — 3anoOJIHEHHe CKBaXkUHbI GeTOHOM; [/ — GypOBasi ycTa-
HoBka YKC-22; 2 — xenonka; 3 ~ suGparop BII-80; 4 — o6canman 1pyGa; 5 — riyOGMHHBbIH Hacoc; 6 — apMaTypHbIil Kapkac; 7 — Oe-
TOHONIMUTHAA TPpyDa ¢ BHOPOOYHKEpOM
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Puc.74. TexHonoru-
yecKas CXeMa
ycrpolicrBa OypoHa-

OMBHLIX CBaH B HC- 3
yCTOMUUBBIX TpPYH-

Tax ¢ NpUuMeHeHueM

GypoBoHl yCTaHOB- | Ly 4
xku CO-1000/1200 s
a — OypeHHe CKBa-
WHUHBI; 6 — YCTPOH- |
CTBO  YIUMPEHHOH |
TMONOCTH NMpH iomo-{ |
IIM  PACIHHPHTEIIA

NOA 3aIUMTOM TIMHHCTOrO PACTBOPA; 6 — YCTAHOBKA apMATYPHOro KapKac — bl H GeTOHMPOBAHHE
$ ; y p pHOT PKacad; ¢ — YCTaHOBKa GeTOHOMUTHOH TPy Hp
& - . I
YUIHpPeHHOH nooCcTH K cTBONA MetoaoMm BIIT; O — ycTanonka unBenTapHO# onany6xu u GeTONHpOBaite Or0JIOBKA CBAH: '
rd

é - ce'rhl:le;cégﬂn KpaH MK]:-25; 2 — OypoBoM KOHAYKTOp; J — OypoBOM paGounn opran; 4 — GYpoBOi HMIMHAP; 5 — aRTOCAMOCBAJ;
. b ONA IIHHUCTOrO pacTBOpa; 7 - pacuiypurens; § — apMaTypHbiii Kapkac; 9 — GyHkKep ¢ OeTOHOANTHON TpyOoii; 10 -
aBroleroHocMecHTenp; [/ — HHBeHTapHas onanybkxa; /2 — cTtBon OypoHaOuBHON cBan; /3 — yumMpeHnasi nsra ,



Ilocsie npon3BoacTBa OypoBbIX paboT H 3a4YHCTKH 32604
B CKBAaKHHY YCTaHaBJ/IHBAIOT apMaTYpPHBIH KapkKac H METOJAOM
BITT 6eToHHPYIOT JNHTHIMH OGETOHHHIMH CMECAMH C OCaJKOH
kKonyca 16—20 cM. [Ipn GeTOHHPOBAHHH NOX BOAY NPHMEHSAIOT
CeKIUHOHHbIe 6eTOHOJIHTHbie TPYOH ¢ OHICTPOPA3BEMHBIMH CThl-
KaMH.

Cnoco6 6eTOHHPOBAHHS H (OPMOBAHHA roJIOBH CBaH He OT-
JIHyaeTcsa OT crnocofa GeTOHHPOBAHHA CBaH B CYXHX FPYHTax.

MuHUMaALHLIA AHaMeTp OypeHUS CKBAaXKHHLI, KOTOPHIH MO-
KeT ObITb NPHHAT MO TEeXHOJ/IOTHYECKHM YCJOBHAM YCTPOHCTBA
GeTOHHBIX HaOHBHHX cBaH, GeTOHHpyeMhX NOABOAHLIM CHOCO-
6oM, paBeH 390—400 MM, xene3006eToHHBIX — 900 MM.

MakcHuManpHbiii AHaMeTp OypeHUs CKBAaXKHH YCTAaHOBKaMH
YPB-3AM 4 VI'BX-130 — 800 MM, npH yAapHO-KaHAaTHOM
H  BpalarejpHo-BcachHBaomieM OypeHHH — 1200 MM,
CO-1200 — no 1500 MM, lmamerp pa3GypHBaeMbiX YHIHPEHHH
1200, 1400, 1600, 1800 u 2000 mM.

CocTaB I'IHHHCTOrO pacTBOpa 3ajaercs MPOeKTOM H NoAGH-
paeTcsl CTPOHTENALHOR NafopaTopHell B 3aBUCKMOCTH OT Xapak-
TePHCTHKH Mpope3aeMbiX 'PYHTOB H NPHMEHSeMOH TJIHHHIL.

YpoBeHb I'NIHHHCTOT'O pPacTBOpa B CKBAa)XKHHE HE3aBHCHMO OT
croco6a OypeHHs AO0JXKEH NpeBbIlUaTbh YPOBEeHb IPYHTOBEIX BO/
He MeHee yeM Ha | M npu HaaH4YHH oOcaaHOH TPYOHI, a NpPH
OTCYTCTBHH He AOJXKeH ObiTb HUXKEe YCTbf CKBAXKHHMI.

CoctaB OeTOHHOH CMeCH AO0JIKeH obecneyHBaThb IOJIYYEHHE
POYHOI'0 H AOJroBe4YHOro 6€ToHa 3aJaHHOH MapKH H YAOBJET-
BopaTs TpeboBaHuaAM aeHcTBYIOMIHX [OCToB Ha ruaApOTexXHH-
YeCKHi OETOH.

[IpoynHocTs GeToHA npy noabope ero cocTaBa Ha3Havaercs
Ha 10% BpILIE MPUHATON MTPOECKTOM.

Mapka 6eToHa AJst NOABOAHOrO GeTOHHPOBAHHA AONYCKaeT-
cA He HHxKe 300 npH pacxone neMmeHra He MeHee 400 kr Ha | M°
6eToHa. '

TexHosoruyeckaa cxema ycTponcrsa GypoHaOHMBHBIX CBai
B HeyCTOHYHBBIX 'PYHTax nokKasaHa Ha pHc. 73, 74.



12. HATYPHBIE UCTILITAHHUSI BYPOHABHBHAIX CBAH

12.1. byponaGuBHble cBau, npHMeHseMble B ¢yHAaMeHTax
YAEPKHBAKWHX COOPYIKEeHHH, yallle BCero noaBepIKEeHbl COB-
MECTHbIM BO3JAECHCTBHAM BEPTHKAJ/JIbHOH H IMOPH30HTAJIbHOH Ha-
Ipy3KH, a OypoHaOHBHbIe CBaH, yCTPaHBaeMble Ha OMNOJI3HEBHIX
Y4aCTKaX B KayecTBe YNOPHBIX CTOGK MAJA YAEPKHBIIOUHX
CTEH HJIH B CBAMHBIX 3arpaXJeHusx, NOABEPraioTCs CABHIAO-
UM Harpyskam (4aule Bcero Moj yrJyiOM K OCH cBaH) Ge3 Bep-
THKaJIbHOH BJIaBJIHBalOUleH HArpys3ku. C yyeTOM 3TOro HaTyp-
HBI€ HCNBITAHHA OYPOHAaOHUBHLIX CBai CjelAyeT NPOBOAHTL B OA-
HUX CJYYafAX TOJIbKO Ha JEHCTBHE FOPH3OHTAJNLHOM HarpyskH,
B APYrHX — Ha COBMECTHOE ACHCTBHE BEPTHKAJIbHLIX BJaBJaH-
BAIOWHX H FOPH3OHTANbLHLIX YCHAMHA.

a. Ucnpiranue cpakt Ha TOPH3OHTAJIBHYIO HArPy3KY

12.2. 3arpy3ka HCNHTHIBAEMOH CBaH NPOH3BOXHTCA NPH no-
MOLIH OAHOTO HJAH HECKOJILKHX ROMKpaToB, YNOPHOrO YCTPORCT-
Ba #H ONOPHOR KOHCTPYKUHH.

12.3. [Ipu McnoiTaHHR OAHOA cBau omopodt  AAS CO3JAHHSA
FOPH3OHTAJbHOH HArpy3KH MOXKeET CJAYXHTb J00as KOHCTPYK-
uHus (HanpHMmep, poCTBEPK), pacno/ioxxenHas B HemoCcpeACTBEH-
HOM O/aiH30CTH (pHC. 75).

12.4. IIpu ucnbiTaHHH ABYX CBaH 3arpy3oyHoe yCTPOHCTRO
(RoMKpaT H ynopubie 0ajsKH) pacnonaralorcs MeXay HHMH.
CBaH cayXaT onopaMu AJaf 3arpy30uHOro yCTPOHCTBa H HCIIbl-
THIBAIOTCA OAHOBpeMeHHO (puc. 76). PaccTosiHde MeXAy CBas-
MH B 3TOM CJyuae AOJKHO COCTaBJATL He MeHee 4d wiu 2D
(d — HapyXHubii nHameTp cBaH: [ — aHaMeTp YIUIHDEHHA).

12,5 Ilpu HcnbiTaHHAX TpeX H 6GoJiee CBait ynopoM MOXeT
O6LiTh OnOpa, pacnosoOKEHHAss B reOMeTpHUYECKOM UEHTpe KYy-
cra. [Ipu gmocraTtouHoM Haj/HYHH OOOpPYyINOBaHHS BCe CBAaH HC-
NHTHBAWTCA OAHOBPeMeHHO (pHc. 77). B 3atoM ciyyae CBaH
MOXXHO HCTHTHBATH TaKXe NONapHO, a OCTaBUlylOCH (NpH He-
YeTHOM KOJIHYeCTBe) CBal0 HCHLTATh ¢ MNOMOHILIO OMOPHOro
YCTPOHCTBA, 06Pa30BaHHOrO M3 ABYX HCABTAHHbIX CBad H OaJ-
KH (puc. 78).
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Puc.75. Cxema HCHBITaHHA OHOH CBaM Ha TOPU3OHTANILHYIO HArPY3KY
I — wWcnbiTpiBaeMas cBasi; 2 — rHAPOAOMKpar; 3 — nporuGomepni; 4 —
pacnopHana 6ainka; S — 0anKa Qs KpemieHus Nporué6oMepoB

12.6. [Ipu Hu3KOM pocTBepKe, a TaK¥Ke MPH HAJNHYHH He-
CKOJbKHX cBaffi B Hanpas/ieHHH ACACTBHA TOPH3OHTAJbHBIX H
MOMEHTHBIX Harpy3oK peKOMeHAyeTcs HCHBIThBaTb CBaH OA-
HOBPEMEHHO C POCTBEPKOM, KOHCTPYKUHA KOTODPOro npHHHMa-

Puc.76. Cxema OHOBPEMEHHOTO HCTILITAHHA IBYX CB3H
] — WCTILITBIBaeMaR cBas; 2 — nporuGoMepsl; J — pACNOpHbIe DANKH; 4 —

rHAPOAOMKPAT; J — GANKH ANA KperUieHHA NpoOruGoOMepoB
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Pric. 78. CxemMa HCOBITAHUSA CBAKH C

Puc. 77. Cxema oOmHOBpeMeHHOIO yIIOpOM B ABE COCSOHHE

HCIILITAHUA YeThIpeX CBail I — ynopHbie cBaH; 2 — ymopHas
l — HchobITBIBaeMble CBau; 2 - Ganka; J — pacnopHas Oanka;
rHEAPOAOMKPAT; 3 — OHOPHLINA y3en 4 -— TrHAPOAOMKPAT; 5 — HMCHbI-

ThiBacMad CBas

eTCA 110 MPOEKTY, a WHPHHA — paBHOH UHIATY CBaH B pALy, nep-
NEHAHKYJSADHOM AEHCTBHIO Harpy3KH.

12.7. MHHHMaJbHOEe PacCTOAAHHE MEXAY OCSAMH OJHHOYHDIX
ONbITHHIX CBaH, HCNbITHIBaeMbiX Ha JAeHCTBHE TFOPH30OHTAJbHbBIX

CHJI, A0JIXKHO OHITb He MeHee PacCCTOSIHHA MeXAy OCAMH cBafi B
poCTBepKe.

12.8. YnopHoe ycTpOHCTBO AJist HCNILITAHHA CBAaf COCTOHT H3
HEHTPHPYIOLileH NPOKJaAKH, YCTaHABJAHBaeMOH y roJIoBH CBaH,

H pacnopHoH O6anaku. Chaeayer 006si3aTe/IbHO pacyeToM . nNpoBe-
PATb HX MPOYHOCTb.

12.9. IlporuboMepn KpensaArcs K YroJKy, pacrno/ioKeHHOMY
nepneHAHKyAApHO HaNpaBJAEHHIO AEHACTBHA HarpyskH. YToJIOK
KpenuTcs K ABYM CTOHKaM, 3a6HTHM B I'PYHT CO CTOPOHH Je€H-
CTBHSl HAarpy3KH BHe 30Hb AedopMallHH, T.e. HEe MeHee 4YeM B
20—30 cM OT MJAOCKOCTed, napajieibHbiX AEHCTBHIO HArpy3KH
H NPOXOASUIHX MO KacaTeJbHbiM K HapyXHOH MOBE€PXHOCTH
CBaH.

12.10. Hutn nporunfomMepoB pacnoJqaaralorcs napadajieibHo
HanpaBJeHHIO AeHCTBHA HArpys3kH B OAHOM YPOBHe Ha MJIOCKO-
CTH, NEepneHAHKYJAIPHOH AEHCTBHI0O HArpy3kH, Ha OAHHAKOBOM
PAaCCTORKHH OT BEPTHKaJIbHOH MNJOCKOCTH, NMpoXoasuled 4depes
JIHHHKIO NeHCTBHA HArpy3KH.

12.11. OnTHYeCcKHe KBaAPaHTH YCTAaHaBJHBAIOTCA HA TIJajk-
KYIQ TOPH3OHTAJIbHYIO NJACTHHKY, }KECTKO YKPeNnJeHHYIo B T0-
J0Be CBaH.
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12.12. Hupeaup ycranaBinBaercs Ha roaosy cBaH. Ocb ero
(HKCHPYETCA B rOPH30OHTAaJbHOE NOJOXKeHHe B HaNpaBJIeHHH
AeACTBHA Harpy3kH. Ha paccrosHun 5—7 M OT HHBeJHpa ycTa-
HaBJIHBaeTcsl BePTHKaJbHas pedKa, Ha KOTOPOH OTMeyYaercs
MoJIOKeHHe OCH HHBEJIHpa A0 H nocJ/ie NMPHJA0XKEHHS Harpys3kH.
[lo H3MepeHHbLIM mNepeMelleHHSM OCH HHBeJHpa MO peHKe H
pPacCTOAHHIO OT HHBEJHPA RO PeHKH onpenensderca TaHreHC yrJaa
HAaKJAOHA roJIOBH CBaH, a MO HeMy — H caM yroJ HaKJ/OHa.

12.13. Craruueckue HCNbBITAHHA CBaH Ha TOPH3OHTAaJb-
HYIO Harpysky npeanoJaralor yCTaHoBJieHHe 3aBHCHMOCTH IoO-
PH3OHTAaJIbHbBIX MEPEMELleHHH H YyIJIOB NOBOPOTA roJIOBH CBaH
OT A€HCTBHA HArpPy3KH, BO3pacTalouleil OCTENEHHO, CTYNEHAMH.

12.14. BesnynHa cTyneHel Harpy3ok YycCTaHaBJHBaeTCH
pOrpaMMoH foJieBHX HCNuTaHHA B pasmepe 1/10 npeanoana-
FaeMOH Mpeae/ibHOH Harpy3kH Ha CBalo.

12.15. HuTtepBannt Mexay orcueTaMH Ha KaXAOf CTyneHH
Harpysxu npuHumaiorcs corsiacio 'OCT 5686—78.

12.16. ['opH3oHTaNIbHOE NepeMelleHHe IOJIOBL CBaH NMPH 3a-
AaHHOH CTYIMEHH HAarPy3KH CYHTaeTCA CTaOHJ/JAH3HDOBAHHBIM, €cC-
JIK ero npHpatleHHe cocrasasier He 6oJiee 0,1 MM npHu pacno-
JOXKEeHHH CBaH (40 rayO6HHK ee 3aJe/IKH) B necKax — 3a Noc-
JeJAHHH 4ac, B IVIHHHCTHIX TPYHTAX — 34 fl0C/1eAHHe 2 4.

12.17. UcnniTanHe ¢cBad Ha TOPH3OHTa/IbHYIO Harpysky pe-
KOMEHAYETCH NPOBOAHTbL ABYMSA CNOcofaMH:

1) nocJsie craGHAH3AUHH MepeMelleHHA Ha KaXIA0H cTyne-
HH HarpyskKH NepexoifiT cpa3y K cjeAyiouled cTyneHH. B KoH-
lie 3arpy’>XeHHsi NPOH3BOAAT MOJIHYIO pa3rpysky (pHc. 79,a);

2) nocJie cTabHAH3AUHH lIepeMellleHHH Ha KaXXXOH CTyNEHR
HAarpy3kd NpoOH3BOAAT -YaCTHUHYIO Pasrpys3ky Ha OAHY CTYNEHb
A0 npeAlleCTBYIOL{€H CTYNEeHH. YCTAHOBHB BEJHUHHY OCTATOY-
HOH H ynpyroi aepopMmaliHH, HArpy3ky yBeJHUYHBAIOT Ha JBe
CTYMEHH cpa3sy, T.e. 10 BeJHYHHBH OuepeldHOH CTyneHH. B KOH-
e 3arpy’KeHHs NMPOH3BOAAT HOJIHYIO pa3rpy3Ky (puc. 788}.

IllpuMeuyadu e. IlonHaa pa3rpy3Ka OIPou3BOAUTCA CTYIIEHsAMH, paBHbIMH
OIOHOH UM ABYM CTYIIEHAM HArpy3xKu

{2.18. Mpu ucnuTauuu Ha AeACTBHe rOPH3OHTANBLHOW Ha-
rpy3KH CBa#l, JonycTHMble AePopMAllHH KOTOPHIX MPEBHLILUIAIOT
10 MM, a Takxke NpH HeOOXOAHMOCTH onpefeseHHA BEAHYHHH
nepeMelllcHHA ToJOBN CBAH NMPH 3aaHHOA HArpyske sarpyxe-

HHe PEKOMEHAYEeTCA NPOH3BOAHTL OOJbUIHMH CTYNCHAMH C Pa3-
rpy3kdfi Hocle KaxAoh CTyneHu 10 wyas (pHc. 79,0).
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Puc.79. I'paduky 3aBHCHMOCTH T'OPH3OHTAIBHOIO HepeMellleHusl ¢BauM oT BHAA
Harpy3KH

4 — Npu PaBHOMEPHO BO3pacrawiyeH Harpy3ke; 6 — 10 ¥Ke, C NOIHOH pasrpy3Koun

KaxI0H CTYNEHH; 6 — NpH PaBHOMEPHO BO3PACTAIOHICH HarpysKe ¢ 4aCTHYHOM
PAa3rpy3KOoOH Nocie KAKROH CTYNEHHR

0. UcnisITaHHe cBaii Ha COBMECTHOE NeHCTBHE
BEepPTHKAJIGHBIX BJABJIMBAIOIIHX H FOPH30H IAJIBHBIX YCHIIHIA

12.19. IIpy oxXHAaeMbIX FOPH3OHTAJbLHHIX lepeMelleHHAX
CBaH OT XEHCTBHA NMOCTOSAHHOH Harpy3ku Gosiee 10 MM u nei-
CTBHH Ha Hee BEPTHKAJbHOH BAABJHBAIOIEH HArPy3KH HCIH-
TAHHA ClenyeT NPOBOAHTH H3 COBMECTHOE N€HCTBHE BEPTHKA/b-
HOH H FOPH30HTAJILHOH HATPY3OK.

12.20. BepTHKaAbHYIO H TOPH3OHTAJNbLHYIO HATPY3KH caeayer
NPHKJAAALIBATh OAHOBPEMEHHO MOHOTOHHO BO3PACTAIOLIHMH
CTyneHsIMH, paBHbIMH 1/10 pacueTHOH BepPTHKAJbHOH H TOPH-
30HTaJIbHOH Harpy3KH Ha CBalo.

12.21. HcnbiTaHHe cBaii Ha COBMECTHOE JeHCTBHE BEPTH-
KaJIbHOH H FOPH30HTA/AbHOH HArpy3oK MOXHO MPOBOAHTH ABY-
M5 crocobaMHu:

1) aBymsi HAH GoJiee JOMKpaTaMH, CO3AAIOIHMH pa3ae/dbHO
ropH3OHTaJibHbie H BePTHKAJbHbBIE HATPY3KH,

2) OAHMM JOMKpaTOM, pacnosaraeMbiM Nnojx H3IMEHSAIOUIHM-
CA YIVIOM K roJjiope ¢BaH Tak, 4ToObl ropH3oHTa/JbHas H BEPTH-
KaJbHafl COCTaBJAIOUIHE YCHUJHA, [1epeaBaeMoOro JOMKpPaToM,
OblIH paBHBIMH CTYNEHSIMH HAarpy3KH.

12.22. [Ipu ucnbiTaHHH OAHHM JOMKPAaTOM HarpysKy Ha ro-
JOBY CBaH cjeayeT nepefaBaTh Yepe3 KATKOBLIH LIAPHHP, Ha-
AE€XKHO NMPHKpenJieHHbH K roiadpe cBan. Ocb AeficTBHA Harpys-
KH J0J12)KHA OLIThb NepneHAHKYJAspHa NMPOAOJABHOR OCH KaTKOBO-

ro HiapHHpa 4 NPOXOAHTL uYepe3 Hee. JIHHHA NEACTBHA HArpys3-
KH NOJXKHA AeJHTh WIapHHD Ha ABe papHble YacTH. [1poaoas-

Had OCb LIapHHpA AOJKHA JieXXKaTbh B OAHOH BePTHKAJbHOH
IJIOCKOCTH C OCbl0 CHMMETPHH [ONepPeyHoOro CceuyeHHA CBaH.
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[Inactuna, yepes KOTOPYIO nepenaercd yCH/AHE Ha rOJIOBY CBaH,
AOJIKHA PacnosaraThCs CHMMETPHUHO OTHOCHTEJIbHO MPOAQJib-
HOH OCH LIapHHpPa H HampasJCHHSA JeHCTBHS HArpy3KH,

12.23. Hutu oporuGomepos ciaeayer KPenHTb K ABYM LUTH-
PAM TaK, KaK 3T0 npeaycMotpeHo n. 12.9 nacroguero Pykosoa-
CTBa.

12.24. OnTHyecKHe KBaApaHTbl HJAH HHBEJHP YCTAaHaBJHBA-
I0T Kak npeaycmorpeso nmn. 12.11 u 12.12.

12.25. HcnpiTaHusA caeayeT BeCTH A0 JAOCTHXKEHHA cBaeh
npeaesjbHOrO CONPOTHBJEHHA Ha JeiicTBHE BEePTHKaJbHOH HJIH
FOPU30HTAJILHOH HATPY3IKH.
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