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PYKOBOACTBO 1O NPOEKTHPOBA- PO 31.31.28—81
HHIO NPHYANbHBIX COOPYXKEHHH U3

NyCTOTEABIX 6€TOHHBIX MACCHBOB

BroauTcs BNEPBBIC

N e L T TR T R N e ey S, S Sy - i

PacnopsxenHeM raasHoro HHxeHnepa Coio3-
MOpHRHHNIpOEKTA OT 24 nekalOpsa 1981 r. N 61

CPOK BBelleHHA B NEHCTBHe YCTaHOBJIEH C
1 mionsa 1982 r,

Hacrosimee PykoBoacTBO pacnpocrpaHsieTcs NJs NPOEKTHPOBAHHS
npuYanpHbiX coopyxXenul 11-1V xknaccoB KanuTanbHOCTH MOPCKHX HOP-
ToB U CP3, onpenenenHulx B cooTBercTBUH ¢ raaBod CHull «['uzpo-
TeXHUUECKHEe COOpyxKeHHS MOpCKHe. OCHOBHBIE TOJIOXKEHHUS IIPOEKTHPO-
Banus». CHull I1-15—74.

Tpe6oBanus P/l He pacnpoCTpaHATCA HA NMPOEKTHPOBAHHE COOPY-
JKeHHUH, BO3BOJUMEIX B CEHCMHUECKHX paHOHAX, B 30HaX PaCIIOJOKEHH
BEYHOMEP3AHIX, NPOCAAOUHLIX U TOPPSHLIX FPYHTOB, HA TEPPUTOPHAX,
IOABEPXKEHHBIX OMOJI3HAM, KapCTaM, H B APYIrUX cleluduuecKux ycJao-
Busix. He nomyckaercsi ipHMeHeHHe MYyCTOTENbIX OETOHHBIX MacCHBOB B
TSXKeJNBIX JeJOBbX yciI0BUAX. He pekoMeHAyeTCAa NPHMEHSTh NYCTOTE-
Jble 6eTOHHBIE MACCHBH NPH HEOJATONPHATHBIX TE€OJOTHYECKHX VCJIO-

BHSIX, KOTJa MOXXHO OXHJaThb 3HAUHTEJbHBIX HEPABHOMEPHHIX OCAajOK
OCHOBAHHS COOPYIKEHHS.

[Io 06imuM BOpOCAM NMPOEKTHPOBAHHA NPUUANBHBIX COOPYIKEHHH U3
MYCTOTEJNBIX OETOHHBIX MACCHBOB HAJJIEXKHUT PYKOBOJACTBOBAThLCH YKa-
saHusamu raasel CHull 11-51-—74, Tpe60OBaHHSIMH HOPM TeXHOJIOTHYE-
CKOTO IPOEKTHPOBAHHA MOPCKHUX NOPTOB U JAPYTHUX NEHUCTBYIOUIUX HOP-

MAaTUBHBIX JOKYMEHTOB IIO0 IPOEKTHPOBAHHIO U CTPOUTENBCTBY MODPCKHUX
NPHAYANBHBIX COOPYKEHUH (Npusoxenue 7).

[lenecoo6pasHOCTh NPUMEHEHHST KOHCTPYKUUMU IPUYANBLHOrO COOPY-
JKeHHS H3 TNYCTOTeJBIX MAacCHBOB YCTAaHABJHUBAIOT HAa OCHOBAHHH TEX-
HHKO-95KOHOMHYECKOr0 COIOCTABJIEHHUSI BAPDHAHTOB KOHCTPYKUHH IJ4
YCJAOBHU CTPOUTEJBCTBA NMPOEKTHPYEMOTo O0O'beKTa.

1. O6mue noJoxenusa

1.1. KoHCTpYKIHS TIpHYAJIBHOrO COOPYKeHUAA (pHC. 1) COCTOHUT H3
CTOJNI60BOH KJAaJKH NYCTOTEJNHX OeTOHHHRIX MacCHBOB, MOHOJUTHOH JKe-
J1e306€eTOHHOH HAaJACTPOHKH, KAMEHHOHU IIOCTe/H, 3aMO0JIHUTEeNAs] BHYTPEH-
HEeH TNOJOCTH MAaCCHBOB, 06paTHOrO (GUIAbLTPA, 3aCHIKH 32 CTCHKOH H
0anacTHOrO CJOS.

1.2. TTycToTenrple MAacCHBH CAeAyeT H3TOTOBAATHL M3 MOHOJHTHOTIO
6erona. Jlonmyckaercsi KOHCTPYKTHBHOe apMupoBaHHe OETOHHHIX Mac-
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cuBOB. HancTpoiky peKOMeHaVET s BHIIOMHATL U3 MOHOJUTHOTO KeJe-

300€TOHA YroJIKOBOTO HJIH APYroro npoduia. KoHCTpyKnust HaxcTpoiKy
JOJI2KHA HAa3HA4YaTbCs B 3aBHCHMOCTH OT TE€XHOJIOTHYECKHX TpeGoBaHHMH
H YCJOBHH NMPOKJAJAKU HHXKEHEPHBIX KOMMYHHKALHH,

1.3. IIpoekTHpoBaHNe NpHYAJbHBIX COOPYKEHHE H3 NYCTOTENhX
MaCCHBOB OCYILECTBJISIETCS Ha OCHOBAHHH HCXOAHBIX NaHHLIX, YCTAHAB-

J 8

AP 7 op X
TP T707 T

ﬁ -
5| ge “

Puc. 1. CxeMa NpHYAJbHOI'O COOpPYXeHus H3 IycTroTelhnx O6eToH-

HEIX MacCHBOB:

I, 2 — nycroTensllt OGeTOHHBIA MAacCCHB;, J — MOHOJAHTIHAA meae3obeToRHAR
HapcTpoitka; 4 — KaMeRHasa MmOoCTedNb; § — 3aNoJBHTeNRb MaccHBa; 6 — obpar-
4Bl GUABLTD; 7 — 3acCHIlIKa; 8 — GaJdacTHRIfi cao#

JIUBaeMBIX TEXHOJOTHYECKOM YaCThIO NPOEKTa, a TaK¥kKe C YUIEeTOM ecCTe-

CTBEHHBIX YCJOBHI y4aCTKa CTPOHTEJNbCTBA U TEXHOJIOTHU NIPOH3BOJICTBA
CTPOHTEJbHO-MOHTAXHHIX pador.

2. Pacuer KOHCTPYKIHH

2.1. O61iue noJoxKeHusa

2.1.1. Pacuer mpHYaJbHOrO COOPYXKEHHSI U3 NYCTOTEJbIX OETOHHBIX
MaCCHBOB CJE€AYeT BHINOJHATDL AJf OTAENBHOro crojiba MaccHBOB B CO-
orpeTcTBUH ¢ Tpebosanusamu raas CHull 11-51—74, II-16—76, 11-56—

77, 11-57—75, a Takxe AeHCTBYIOUHX BEIOMCTBEHHBIX HOPMATHBHBIX
IOKY MEHTOB. |
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2.1.2. Pacyer npuuasbHOr0 COOPYXKEHHSI U3 MyCTOTEILIX GeTOHHBIX
MAaCCHBOB, €r0 3JIeMEHTOB U OCHOBAHHA CJeJlyeT NPOHU3BOIUTHL IO Ipe-
AECJIBbHbIM COCTOSIHHMAM HA& HArpy3Kd W BO3JACHCTBHS, YKd3aHHbIE B HACTOS-
lHIeM pa3peJdie, ¢ IpUMeHeHHeM KO3(M(MUIIUEHTOB NepPerpy3kH 1, couera-
HHSl HATPY30K f¢, HAAECXKHOCTH Ry, YCJAOBHHA padOTH! /M ¥ AONOJHHUTEJIbBHO-
ro KO3((uLUHEHTa YCI0BUH palboThl My, YYHTHIBAIOIIHX OCOOEHHOCTH
J€HCTBUTENAbHON palOTH KOHCTPYKLUUH, €e 3JeMEHTOB U HEKOTOpbhle
YCJIOBHbI€ NPEANOCHIJIKH pacYyeTHOM CXeMbl, Ha3HauaeMbleé B COOTBETCT-

BUH ¢ MHcTpyKIMeNn N0 NPOEKTHPOBAHHIO MOPCKHX IPHYAJbHBIX COOPY-
KEeHHH.

2.1.3. Ilpu npoekTHpoBaHuH NpHUYANBHOTO COOPYKEHHSA N3 NYCTOTE-

JbIX OETOHHLIX MACCHBOB JOJXKHbl OBITH BBINOJIHEHHI CJAeIYIONHe pa-
CUeTHI:

[10 IePBOH rpynie npeaenbHblX COCTOSSHUM (10 MOTepe HeCcyLIeH Cro-
COOHOCTH HJIH HEMPHUTOJAHOCTH K 3KCIJIyaTaluH) :

0 HEeCYLIeH CINOCOOHOCTH — MPOYHOCTH KOHCTPYKTHBHBIX 3JI€MEH-
TOB B COOTBETCTBHH ¢ TpeOoBanmsaimu raaspl CHull 11-56—77, a
Takx e Hacrosuero PJL;
YCTOMUHBOCTH 110 CXE€Me IJIOCKOrO CABHIa B COOTBETCTBUH C TPebHO-
BaHusiMu raassl CHull I11-16—76:
VCTONYMBOCTH COOPYXKEHHs MO cxeMe rayOMHHOIO CABMTa B COOT-
BeTCTBHH C YKa3aHusiMu HMHcTpyKIlHH 1O NPOEKTHPOBAHHIO MOpP-
CKHX NPUUYaJbHbLIX COOPYXKEHHUH;

Ha TeMIepaTypHble ¥ BJIA’KHOCTHBIE BO3JAEHCTBHA B COOTBETCTBHMU
¢ rmason CHull [1-56—77;

M0 BTOPOWH rpynne MNpelefbHBIX COCTOSIHUN (110 aedpopManuam, re-
peMelIeHHAM U TPEUINHOCTONKOCTH) :
OCajl0K, TOPHU30HTANbLHBEIX MEepeMeleHud U YIVIOB NOBOPOTA B CO-
otBeTcTBHH ¢ TpeGoBanuamu raasst CHull 11-16—76;
0Opa30BaHHs U PACKPLITHA TPELIHH KeJ1e305ETOHHOI HAICTPOHKH
B COOTBETCTBHH ¢ TpeGoBanuamu raasnt CHull 11-56—77,

2.1.4. Tlpy npoekTupoBaHHIl TIPHUAJbHBIX COOPYMXKEHHH H3 nyctorve-
JAbIX OETOHHBIX MACCHBOB JOJIKHbI ORITHL BBLIMOJHEHBl pAacyeTbl CTEHOK
MACCHBA HA MPOUYHOCTHL B CTPOUTENbHBIA M KCHAYATAUNOHHBLIY NEPUODLI
B COOTBETCTBHHM C DPEKOMEHJALMSAMM NpHJOKeHuss d Hacrosiiero PJI.

2.2. Harpysku 1 BO3aeHCTBUSA

2.2.1. Xapakrep U 3HaueHHe HATPy30K, BO3AEHCTBHH W COUYETAHHH
clefyeT onpeneJsatbh B coorBeTctBHHM ¢ tpebopanusmu raaB CHull
11-87—75, 11-51—74, 11-16—76, a TakXe c yKa3aHHUIMH HOPM TEXHOJIO-
FHYECKOTO NPOEKTHPOBAHHA MOPCKHX NOPTOB.

2.2.2. Tlo xapakrepy neACTBHA HATPY3KH U BO3AECHCTBHUSI pa3aeNsIoT-
CHt Ha TIOCTOSIHHLIE B BpEMEHHbLIe; NocaeaHne, B CBOIO oyepenb, noapasne-
JAIOTCA HA HAJUTEJNbHbIE, KPATKOBPEMEHHbBIE U OCOOBIE.
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2.2.3. K NOCTOAHHBIM Harpy3kaM M BO3NEHCTBHAM OTHOCSATCS:

COOCTBEHHBIMI B€C MACCHBOB U HAJICTPOMKH;

COOCTBEHHBIII BeC TPYHTa 3aNOJHUTE/]SI MAacCCHBOB U BhHIIIEJeXKallle-
ro CJI0Sl 3aChINKH;

00KOBOE JaBJieHHe 3aNOJHUTENS U 3aChiNKH U NMOCTOSIHHBIX HATPY30K,
PAcCIOJIOXKEHHBIX HA NMOBEPXHOCTH 3aCHIINKH;

Harpy3ky OT HNOCTOSTHHOIO TEXHOJIOIMYECKOro 000pya0BaHHS.

2.24. K BpeMeHHBIM JIJHUTEJbHO AEHCTBYIOIINM Harpy3kaM H BO3-
NEHCTBUAM OTHOCATCSH:

Harpy3ku OT TPAHCIOPTHHIX U Neperpys3souHbiX MalliWH, PacloJIOXKeH-
HbIX Ha TePPHUTOPHUHU NpHYana;

HArpy3Kd OT CKJIaAHPYEMHEIX TPY30B;

O00KOBO€ JaBJjieHHe I'PYHTa OT BPEMEHHBIX HAarpy30K HA TEPPHTOPHH
npuyaJa.

2.2.5. K XpaTKOBpeMe€HHO AEHCTBYIOILMM HAarpy3kaM H BO3IEHCT-
BUAM OTHOCSTCS:

Harpys3ka OT HaTdAXKeHHUsd IIBApTOBOB IIPH AEHCTBUH Ha CYIHO BeTpa
H TeYeHHS;

Harpyska OT HaBaJa CyJHa IIpH ero noaxoje K npuyajbHOMY COOpPY-
X EHHUIO0;

Harpy3Ka OT HaBaJia Ha IpHYaJibHOe COOpY2KEHHe MpPHIIBAPTOBAHHO-
ro CyqHa NpH JeHCTBHH BeTpa H TEUEHHs (mpPH pacueTe IMPOYHOCTH
3JIEMEHTOB KOHCTPYKIWH W OTOOUHBIX YCTPOHUCTB, a TAKXKe MPH pacuere
IIPOYHOCTH H YCTOHYHBOCTH OCHOBAHMHA);

BOJHOBasl Harpy3Ka IpH BbICOTE BOJHBEI GoJiee 1,0 M.

2.2.6. Tlpn yueTe coBMeCTHOro AEHCTBHUS HArPy30K cJAeayeT COCTaB-
JATh COYEeTAHHS M3 MOCTOSAHHBLIX, BPEMEHHBIX AJHTEJbHO ACHCTBYIOLIHX
U OJHOH H3 BO3MOXKHBIX KPATKOBPEMEHHO NIeHCTBYIOUIHX HArpy30K H
Bo3gencTBHi. CoueTaHusd HATrPYy30K H BO3JAEHCTBUH HOMKHBI OBITH yCTa-
HOBJIEHBI B COOTBETCTBHH C PHU3UUECKOU BO3ZMOXKHOCTBIO OMHOBPEMEHHOIO
X JpelcTBHS Ha coopy:xkeHune. Heobxoaumo npuHuMaTte HauboJsee He-
OJaronpusiTHble COYETaHUS U TOJOXKEHUS HArpy3ox, npuuem Jaiobas Bpe-
MEHHasi Harpy3kKa He JOJi}KHa BBOJUTHBCA B COYETAHHE, €CJIU OHA YJIyu-
imaet paboTy pacCUMTLIBAEMOr0O 3JIeMEHTa.

2.2.7. bokoBoe naBJjieHHe TPYHTa Ha NMPHYAJbHOE COOPYKEHHE U3
My CTOTEJNBIX MAaCCHBOB OT COOCTBEHHOTO Beca 3aCLINMKH H PAacloOJOXKeH-
HbIX Ha HeH NOCTOAHHBIX U BpPEMEHHLIX Harpy3oK peKOMeHAYeTCs ollpe-
nenaath no Mmerony II. KynoHa Ha yCclI0BHY10 BEPTHKAABHYIO MJIOCKOCTH,
MPOXOAAILYIO Yepe3 THIJIOBYIO KPOMKY KOHCOJIM MaccuBa (B mpeaenax
BEPXHUX KYPCOB MACCHBOB), Ha HAKJOHHYIO I'PaHb KOHCOJBHOI'O BBICTY-
1a COOPYXKEHHS W HA THIJIOBVIO BEPTHKAJBHYIO I'paHb HHXHHX KypCOB
MAaCCHUBOB COIJIACHO NMPHUJAOXKEHHIO 1.

2.2.8. Tlpu pacuere yCTORUHBOCTH COODYXKEHHSl H TIPOYHOCTH CTEHOK
IIyCTOTENBIX MAaCCHBOB BeJUYUHY M paclOpeneseHye BEePTUKAJbHOTO IaB-
JIEHVIfl, HODMaJIbHYIO H KacaTeJbHYIO COCTaBJAAKOIIHe OOKOBCro nasJe-

HHSI TPYHTa 3anoJHUTe s CAeyeT onpenessiTb aHaJJIOTHYHO JaBJeHHIO B
CHUJIOCAaX COTJIACHO ONPHJOKEHHUIO 2,
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2.2.9. Pacuet 3;1eMeHTOB HAJACTPOMKH MO MEPBOH M BTOPOH rpynmam
npeaeJbHbIX COCTOAHHH cJeayeT NPOHU3BOAUTH HA AEHCTBHE CJENYIOLIUX
Harpysok:

JlaBJIEHUS TPYHTA 3aChINKH C YUETOM AEHUCTBUS BPEMEHHLIX KPAHOBBIX
Harpy3ok H Harpy3sokK OT CKJIaXHPYyeMBbIX I'PY30B;

Harpy3okK OT cyAoB (IUBAapTOBHBIX, yAap U HaBaj);

COOCTBEHHOr0 Beca HaJACTPOHKH;
cOOCTBEHHOTO Beca 0alJlacTHOrQ CJIOH.

2.3. Pacuer no Hecyuiei crnocoOHOCTH

2.3.1. Pacyer npuuajabHOTO COOPYKEHHA U3 TYCTOTENbLiX OeTOHHBIX
MAaCCHBOB M0 HecCylled CIOCOOHOCTH cleAyeT BBIHOJHATh AJs obecrneue-
HUSA NMPOYHOCTH KOHCTPYKIIMHM MaCCHBOB M HAJACTPOUKHU, HECYLIEH cIoco0l-
HOCTH OCHOBAHHA, YCTOHUYUBOCTH COOPYKEHHS IO €ro MoAOIlEe U OCHOBA-
HHIO, a TaKxKe [AJ5 NpeJIOoTBpalleHHs CABUra 0 KypcaM H ONPOKHUAbIBA-
HUSI COOPYIKEHHSI.

2.3.2. Harpy3ku Ha 3JeMeHTbl HAJACTPOHMKH YTOJKOBOI'O THMA HE0O-
XOANMO ONpeAesiTh KaK /A HabepeXKHON YIrOJAKOBOTO NMPOPUIAA B COOT-
BEeTCTBHH C peKoMeHAAUUAMH HHCTPYKUHMH IO NPOEKTUPOBAHHUIO MOP-
CKHX MPHYAJbHBIX COOPYXKeHHH. L1 Apyrux TUNOB HAACTPOHUKYU pacyer-
Hasl cXeMa YCTaHaBJMBAE€TCA B 3aBUCUMOCTH OT NPHHATOH KOH(pHUTrypa-
MY KOHTAKTHOH T'paHH.

2.3.3. IIpenBapuresabuble pasMepbl COOPYXKEHHUS U3 IYCTOTEJbIX Mac-
CHBOB PEKOMEHJyeTcqd Ha3HAayaTh:

IIMPHHY B OCHOBAHHU PABHOH NOJIOBHHE IMYOUHLI y NIPHYAJIA;

BBICOTY MaccuBa B 1,0—2 pa3a MeHbllle ero IMHPHUHB B OCHOBAHHUH;

TOJILLIHHY CTEHKH MaccuBa He MeHee 0,5 M.

2.3.4. B pacuere NpoYHOCTH OCHOBAHHUSA IPU ONPeAeJEHUH HOPMAaJb-
HbIX KpaeBblX HAIPAKEHHH JAOJIKHO BBIMOJHATLCA yCJIOBHE

o<<R, (1)

rge o-— KpaeBoe HalpsiKeHHe Ha KOHTAKTe KaAMEHHOH ITOCTEJH U IO-
IOILIBbI COOPY2KEHHSI HJIH Ha KOHTAKTe€ IPYHTA OCHOBAHHS H
NOAOIIBL KAMEHHON MOCTENH, ONpeAeasdeMoe B COOTBETCTBHHI
c . 2.3.5 u 2.3.6 nacrosutero P/, Ila;
R — pacueTHOe CONpPOTHBJIEHHE MaTepHaJa KaMeHHOH TMocTeN
HJIH TPYHTA OCHOBaHHS, KOTOPOe PEKOMEHIyeTCA NMPUHUMATh
B cOOTBeTCTBHHU ¢ YKa3daHusamu raassl CHull 11-15—74, Tla.

Heo6xonumMo, uToOb PaBHOAEUCTBYIOIAA HOPMATHBHBIX Harpysok
He BHIXOJHJA H3 SApa CeUYeHHUS OCHOBAHHA COOPYKEHHUS, UTO ONpEAes-

eTcd yCJIOBHEM

Omax—Omin
-
Omax-TOmin = L. (2)




2.3.5. KpaeBbie Hanpsi>keHHsl IO KOHTAKTY MOJOLIBL! COOPYXKEHHS H

KAMCHHOH NMOCTEAH AOJKHBI onpefeasaTbes no gopmylie

g .M __
Omax == 5~ X <Ry, (3)
min
FA¢ Cmax H Omin — MAKCHMAaJbHO€ H MHHUMAaNAbHOE HOPpMaJIbHbIe HAIIPA-

’KeHHsI B KAMEHHOH MOCTeJU HA KOHTAKTe C OCHOBA-
HHEM cOoOpyxXKeHHd, [la;

g — CYMMAa pacCyeTHBbIX BEPTUKAJBbHBIX CHJ, JEHCTBYIOUIHX
B NJIOCKOCTH MOJXOIUBBI COOPYKEHHA, onpeaeaseMas
B COOTBETCTBHH C YKa3aHHSIMH NpHJoKeHus 3, H;

F — nrowiagp ceueHus mMaccusa MO NOMOIIBE COOpPYXKe-
HUS, M2

M — cyMMapHBIf MOMEHT BCEeX CHJ OTHOCHTEJbHO LIEHTDA
TAXKECTH NMJOHIAAH CeYeHHs TNMOAOLUBLI COOPYKEHHS,
H-M:

W — MOMEHT CONPOTHBJIEHHA CeYeHUS MACCHBA IO IOIOLI-
BE€ COOPYIKEHHUS, M?;

Rx — pacyeTHOe COMPOTHUBJEHHE KAMEHHO{I focTenu, Ha-
dHavaeMoe B 3aBUCHMOCTH OT MAapOYHOH NPOYHOCTH
KaMHsi C YUEeTOM €ro BoAgoHachilleHHocTH, [1a.

AN REEA 63

Puc. 2. Pacyetrtass cxeMa MPHYAJLHOrO COOPYKEHHS M3

MyCTOTENHX OGeTOHHLIX MaCCHBOB AAs OIpeHeJeHHS Kpae-

BHIX HanpsXeHuii 0 KOHTAKTY KaMeHHON IOocTeNH ¢
TPYHTOM OCHOBAHHS

2.3.6. KpaeBbie HanpsxXeHHs O KOHTAKTY KaMeHHOH MNOCTeAH ¢

TPYHTOM OCHOBAHHS ONpENeNAIOTCA U3 YCJOBHS Nepeiayy Harpvi3ox de-
pe3 KaMeHHylo Habpocky nop yriaom 45° (puc. 2) no dpopmyaam:
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611131:61’+03’gRrp: (4j
O i = 02 103, ()

FAE 0 max H 0 min— MAKCHMaJibHOE ¥ MHHHMAaJbHOE KpaeBble HOPMaJib-
Hble HANPAXKEHUS] B TPYHTE OCHOBAHUS HA KOHTAKTE
C KaMeHHO# mnocreaslo, [la:
0," 1 02’ — KpaeBble HaNpsiXKeHHSI B TPYHTE OCHOBAHHS Ha KOH-
TaKTe ¢ KaMeHHOH MIOCTeJblo, OnpeesisieMble 110 (op-

MYyJIaM:
/ B
G == Omax—pg 55— +Vxfin; (6)
/ B *
O2 = Omin B':l_ﬂh;- +Vﬁhﬂj (7)

rne A, — TOJIIHHA KaMeHHOH MOCTeJH, M;:
vk — YAEJbHBIH Bec KaMHs1 nocreau, H/m3;
B — mMpyHa COOpYKEHUS B OCHOBAHMH, M;
03 — Hamnpsi>keHWe OT BEPTUKAJBHOIO [JaBJCHUA 3aMOJHUTEJ]S Ha
YpOBHE MOAOLIBLI KAMEHHOH NOCTEJNH, onpefelisgeMoe 1o Gop-
MyJe

b
0'3=GH“'_ b—i—?ﬁ; ’ (8)

it

rae b — mWHMpUHa BHYTPEHHEH MOJOCTH MAacCHBA, M;
Ot,— BePTHKAJIbHOE [aBJIeHHEe 3aMOJHUTENSI HA YPOBHE NOAOWIBHI CO-

OpYy2KeHHUs, onpenenasemoe no ¢popmynae (21), Ila;

R.p — pacueTHOe CONPOTHBJIEHHE TPYHTA OCHOBAHUSA, NPUHHMAEMOL
no pe3yabTarTaM HHXEHEePHO-T€OJOTHUeCKHX H3BICKAHHH C yue-
ToM yKasdanui raasel CHull I11-15—74, Ila.

2.3.7. PacyeT yCTOMUUHBOCTH NPHYAJNBHOTO COOPYKEHHUS U3 HYCTOTE-
JbIX MAacCHBOB MO0 CX€Me IIJIOCKOTO cJABHra HeOoO0XOAUMO HNPOU3BOLHUTH
IJIS1 BCEro COOpYyKeHHUs ([0 MOCTeNH H BMeCTe C IOCTEJbI0) U 10 OTHEJb-
HbIM KypCcaM MacCCHBOB.

[lo mpBam kKaagky HEOOXOAWMMO BHINOJAHATL NPOBEPKY [NONOXKEHHUSA
PARHOAEHCTBYIOIIEH HATPY30K M pacueT YCTOUUYUBOCTH Ha ONPOKHIBLIBA-
HHe BOKpYT nepenHero pe6pa. [Ipu pacuere yCTOHUHMBOCTH COOPYXKEHHS
Ha CIBHC 110 TIOCTEJH H OTAEJbHBIM KypCaM YAEPKHBAIOWIYIO CHJY OT
3aIOJIHHUTEJSI pPEKOMEeHAyeTCs YYUTBHIBATh NyTeM IPUMEHEHHUS eJHUHbBIX
KO3pdHIiHEeHTOB TPeHUs1 OeTOHA MO mMOCTeaH W 6eToHa 1o Oerony. Ilpu
pacuere yCTOMUHBOCTH CTEHKH HA ONPOKHIbIBAHHE YIEpPKUBAIOIIHUH MO-
MEHT OT 34lOJHUTENd CJAeAyeT YUUTHIBATH TOJABKO OT CUJ 34aBUCAHUA
rPYHTa 3aNOJHHTENd Ha CTeHKax crojba MacCHBOB.

2.3.8. Pacyer no cxeme riayOMHHOTO COBHUTa PEKOMEHIyeTcsl IPOHU3-
BOAUTH MO METOAY KPYIVIOUHJIHHIAPHUYECKOH NMOBEPXHOCTH CKOJbXKEHHS.

[Ippu HaAHYHH (QPUKCUPOBAHHOH HNOBEPXHOCTH BO3MOXKHOrO CJIBHra
rLacyeT yCTOHUMBOCTH MO CXeMe IJIYOHHHOrO CABUTA PeKOMEHAYeTcs Ipo-
M3BOJUTbL MO METOAY JOMAHBIX ITOBEPXHOCTEH CKOJbXKEHHA (METO/
Macnosa—Dbepepa).



2.3.9. Ilpn pacuere yCTOHYHBOCTH TNPHYAJBHOIO COOPYKEHHS H3
MyCTOTEJbIX MAaCCHBOB Ha IJIOCKMH CABHUI' IO KOHTAKTY C KAMEHHOMH IIO-
CT€J/bIO JOJI2KHO BBINOJIHATLCA yCJAOBHE

tac

m
NMgE pp <K N Pf,
H

(9)

e — KO PUNUCHT COUETAHHA HArpysok; n.==1,0 nas ocHoBHOro

COUeTaHus Harpysok; n.=0,9 gasa ocoboro coyeranusa Harpy-

30K;

]
1 — KO3 (DHINEHT MEePErpy3KH, NPUHUMAEMBIH AJST MOPCKHX IIPH-
YaJbHBIX COOPYXKEHUH PaBHBIM 1,25:

My — NONOJHUTENbHBIH KO3QHUIMEeHT yca0BUH paboTLl, ILHHUMAe-
MBbIH Iio Tabqa. 1;

M — KO3 (PHUIMEHT YCJOBHH PabGOTbl, MPHHHMAEMBIH JJs1 NOPTO-
BBIX COOPYiKEHHUH paBHEIM ],15:

R« — KO3(DGHUNEHT HaJeKHOCTH, MPHHUMAEMbIll AJs1 COODPYKEHHI
II xnacca pasunim 1,2; 111 knacca — 1,15; 1V kaacca —1,1:
Ecps — CyMMa CABHTAIOIIUX TOPH3OHTAJBHBIX CHJ, JEHCTBYIOIUX HA
ONHH CTOJIO MacCHBOB, OnpejejseMas COTJIACHO TNPHJONKe-

Huo 3 Hacroawero P, H;

P — CyMMa BePTHKAJbHbIX CHJ, NeHCTBYIOIHX HA KaAMEHHVIO IIO-
CTeJNb B IJIOCKOCTH TOAOILIBEI COOPYXKEHUS B mpegesaXx KOH-
Typa ctosiba MacCHBOB, OnpefeJssieMbIX 10 YKa3aHHSIM IpH-
JoxxeHuqa 3 Hacrosimmero PJ, H:

[ — K03$PUIHEHT TPEHUS] CTEHKM [0 KOHTAKTy C KaMEHHOH IO-
cTeJiblo. B cOOTBeTCTBHH ¢ MHCTpYKIHEH 10 IPOEKTHPOBAHHIO
MODPCKHX MPHYAJIbHBIX COOPYXKeHUH Koadpduuuent f gomycka-

eTcsl INpHHHMaTh paBHbIM 0,5. PekomeHayercd

JHAYE€HHE

Ko dunuenra [ yTOYHATH 3KCHEPUMEHTAJIbHBIM MTYTEM.

Taﬁnnug}

[IprunHa norepu

A— A il

P ininkhi g, eyl L

-

| JlomosHUTENbHBIH KO3 dHIHeHT YCNI0oBHE paGoTH M, NpH
, KJacce KaOHTANbHOCTH

Pyl e

| II | Ny (

v

VCTORUUBOCTH S ' w— — ——————— 2 —
H COYETAHHH HArpy30K H CHJIOBBIX BO3AEeHCTBHIL

COOPYKEHHS HAH  |—m : rpy Q34 S

OCHOBAHHUS

H- OH - -

ocron-| oco- | STPOMocuos-| oco- [STPOlocnon.| oco- [CTPO?

OHIe ) O )

HEE | ue | BPIE | Oble | ae | HBE 1e l HEle

Totepss yerofun- | 0,95 | 0,95 | 095 | 0,95 | 0,95 | 0,95 | 0,95 | 1,00 | 0,95

BOCTH COOPYKeHUH
IPH CKONLXKEHWU TI0
NJOCKOCTH (MJOCKHH
CABHI') H OCHOBAHHH
NpHYaJdbHBIX COODPY-
KeHHH Ha rayOHH-
HBIE CHABHI TI0 JIO-
MaHaM  ((HKcHpO-
BaHHBIM) IOBEPXHO-
CTAM  CKOJbXKeHHS
B YCJOBHIX mJIOC-
KOH 3aJauH

0




2.3.10. YcTOHYHBOCTb COOPYKEHHSI BMECTe C IOCTEJAbI0 HA MJIOCKH

CIABUI clefyeT NMPOBEPATh COIVIACHO peKOMeHJIaUHAM IPHJAOXKEHHS 3
Hacrosiiero PJI.

2.3.11. YcronuuBOCTb NPHYAJBLHOTO COOPYKEHHs] Ha CABHI 1O OT-
JIeJIbHBIM KypCcaM MacCHBOB HEOOXOAHMO NMPOBEPATH IO (opMyJie

nehmgpE << — PKfﬁ, (10)

rpe Ex — cyMMa cABUraloUIMX IOPHU30HTAAbHBIX cuj, H;
Px — CYMMa BEPTHKAJbHBIX CHJ B MJOCKOCTH CABHlA, ONpelessie-
MbIX B COOTBETCTBHH C PEKOMEHAAUMAMH NpuJoxkeHust 3, H;
fe — Ko3dhduuueHT TpeHUA 6eToHA 10 6€TOHY, IPHHHMAaeMbIH paB-
HBIM 0,5 B COOTBETCTBHH ¢ MIHCTpYKIHEH 11O NPOEKTHPOBAHHUIO
MOPCKHX NMPHYAJbHBIX COOPYKEHHH.

2.3.12. YcToyuBOCTb HAJACTPOHMKH Ha CABHI [0JI2KHA TIPOBEpPATHCH
10 QpopmyJe

nenmaEn<< 7= Pufo, (11)

rae Ey; — paBHOjencTBYIONIAS TOPU3OHTAJNbBHBIX CABHTAIOMIUX CHUJI, HEH-

CTBYIOIMX HA HAACTPOHKY, ONpeAesisieMas B COOTBETCTBUHU C
pPEKOMeHIalluI MU NPUJIoxKeHusa 3, H;

Py — cyMMa BepTUKAaJbHBIX CHJ, AEeHCTBYIOIHUX HA IOAOILIBY Haj-
CTponkHu, H;

fo — K03 duuHeHT TpeHUs OeTOHA 1o 6eTOHY, NPUHHUMAaeMbIil B CO-
orBeTcTBHH ¢ HMHCTpyKUHeH MO MPOEKTHPOBAHHMIO MOPCKHX
NPpHUYAJbHBEIX COOPYXKEHHH MpH CABUTE HaJ BOAOH pas-
HBEIM 0,0.

2.3.13. YcTofiunBOCTh NPUUAJIBHOTO COOPYXKEHUS H3 MYCTOTEJBIX
MAaCCHBOB Ha ONPOKHJbIBAHHE BOKPYI IepeaHero pebpa aas KaxXaoro
Kypca clefyer npoBepqarh 1o hopmyse

ncnmnMnnpg T;% MY: (12)

rie  Mogp — MOMEHT OT FOPH3OHTAJbHBIX CHJI, JEHCTBYWOIUIHX Ha CTOJO
MAacCCHBOB, BBISHIBAIOIIHNX ONPOKHABIBAHHE BOKPYr OCH,

NMPOXOAAILEH Uepes nepeHow rpanb, H-Mm;
My — MOMEHT cuJl, YAEePKUBAIOUIUX CTOJNO6 MacCHBOB OT OIIPOKH-
NAbIBaHKSA, ONpefeNsieMbili COrjacHO npuioxenuro 3, H. M.

2.3.14. Pacyer yCcTOMYHBOCTH COOPYKEHHS] 1O cXeMe TIayOHHHOrO
CABHUra METOJOM KPYIJIOUHJIHHIAPHYECKOH TOBEPXHOCTH CKOJIbXKEHHA
[IPOU3BOAUTCA 10 (POpMYJI€

i1



n.nm My E—Mg , (13)

caB =~ '

rae MY —cymMMa MOMEHTOB CHUJ, BbI3BIBAIOUIHX CABHT COOPYXKEHUA

CAB
OTHOCHTEJIbHO BHIODAHHOTO ILEHTPAa KPHBOH CKOJIbXEHHA,
onpenenasieMas no npuaoxkenuio 4, H-wm;

M¥— cymMMa MOMEHTOB CHJI, YAEPXKHBAIOUMHUX COOPYXKEeHHE OT

y
CABHI'a OTHOCHTEJbHO BHIOPAHHOTO LEHTPA KPUBOH CKOJb-
KEeHHd, onpeleligseMas o npuaoxeduio 4, H. wm.

2.3.15. Ilpu Haauuuu B OCHOBAHHH (HUKCHPOBAHHOH INOBEPXHOCTH
BO3MOXKHOI'O CIBHIAa pacyeT NPHYAJbHOrO COOPYXKEHHS 10 CXEME TJy-
GMHHOTO CIBHMra pPeKOMEHAYyeTCs NPOU3BOAHUTH IO METOAY JIOMAHOH IO-
BEpXHOCTH CKoabxkeHus (Meron bepepa-—Macnosa):

nenmH< = T, (14)

rie H u T — cyMMBl CABUTalONUX H YACPXKHBAIOIIHX TOPHU3OHTAJIb-
HBIX CHJ OTAeJbHbIX OJIOKOB, ONpeAeasieMbie 110 IPHI0XKe-
uuio 4 "Hacrosimmero PJI, H.

3. KOHCTPYKTHBHBLIC pelIEeHUS

3.1. BEI6Op KOHCTPYKUHMH NYCTOTEJOr0 MACCHBA MOJIXKE€H NPOH3BO-
OHTHCS HA OCHOBAHHH TE€XHHUKO-3KOHOMHYECKOrO CpaBHEHHSI BaAPHAHTOB,
VUHTBIBAIOLIUX YCJAOBHSI CTPOUTEJNLCTBA H 3KCIIyaTalMH COODYKEHHsS B

Puc. 3. Tunn nycrotenuix 6eTOHHEIX MacCHBOB

AAHHHX TeOJIOTHYECKHX H THADOTeOJOTHYECKHX YyCaoBHAX. JIOMXKHBE
NMPHMEHSITLCA TAKMe KOHCTDPYKTHBHHIE peIleHWS MacCHBOB, KOTOpHIE

o6ecrneyHBajOT NPOYHOCTb MACCHBOB H YCTOHUYHBOCTb COOPYKEHHUS Ha
12



CTaJ{HH CTPOHTEIbCTBA U MPH IKCIIYyaTaUHH. THIB MacCHBOB, PEKOMEH-
AVEeMBIX K IDHMEHEHHI0, NpeACTaBJeHsl Ha pHUC. 3.

3.2. PazMepnl MacCHBOB CJeAyeT NPUHHUMATL MAKCHMAJbHBIMH IO
TONYCTHMBIM YCJIOBHSIM TP@HCIOPTUPOBKH M YKJIAJIKH HX HMEIIHUMCA
NOJABEMHO-TPAHCIOPTHHM 00opynoBanueM. [lyist iIpUdaJbHBIX COOpYXKe-
HHH C rayOHHOU 10 15 M pEeKOMeHJyeTcsd NpHMEHEHHe MaCCHBOB Mac-
coit 1o 100 T. |

3.3. MuHHMaJbHas TOJIIIUHA CTEHKH NYCTOTEJOro OETOHHOro Mac-
CHBa JOJXXHA YCTAHABJUBATbCA U3 YCJAOBHU €r0 H3TOTOBJEHHA U Tpe-
oopapui jpoaroseuHocTH. OKoOHUaTeJibHAH TOJIIHHA YCTAHABJUBACTCA
PACYETOM €ro NPOYHOCTH B CTPOUTEJBHBIA H 3KCIIyaTalHOHHBIM NepPHO-
bl B 3aBHCHMOCTH OT rabapuToB MaccuBa H IVIYOUHBI YV COOPYXKEHHS.

Prc. 4. BapHauTel yIJIOTHEHHS TOPH3OHTAJbHHIX IIIBOB MEXJAYy MaCCHBaAMH C

[TIOMOINBIO:
@ — OTPe3KOB TpyO;, 0 — peauHOBHIX TPYO; 8 — NOJIHMEPHOIO MaTepHana, I — MacCuB; 2 —
oTpe3oK TpYOm; 3 — TpybGa pes3HHoBasi; 4 — WITHIPh; I — NOJEMEPHLIH MATepHal

3.4. IloabeM MaccHBOB peKOMeHAYeTCSl BBHINOJIHSITH € IOMOIIBIO
MOJ’EMHBIX PBIMOB. KOJHYECTBO HX J0JXKHO OHLITH He MeHee TpexX.
[lonbem u YCTQHOBKA MACCUBOB MOTYT OCYWIRCTBARTLCS C  HpUMEeHe-
HUEM CIelHaJIbHON TpaBepchl HjaHu 6e3 Hee.

3.0. Ilpu TonumnHe kaMeHHOH mocTeau 1,5 M u 6oJee caenyer npons-
BOLUTDb €€ VIIJIOTHEHHE MOABOLHLIM Bnﬁpnposaﬂneu.

3.6. TymOOBble MacCHBH CJelyeT pacnoJarath B Npejiesax Haj-
CTPOHKH U OETOHHDPOBATH OJHOBPEMEHHO C €e 3JeMeHTaMH.

3.7. Ilns 3acHNKH BHYTPEHHErOo MpPOCTPAHCTBA MAaCCHBOB CJeayer
NMPpUMEHATh lle6eHb UAH KaMeHb. KaMeHb pEKOMeHIyeTcsl TNPHMEHATh
mMaccoid 15—20 kr. Jomyckaercss nmpuUMeHeHHEe TEeCUYaHOrO TPYHTA MNpH
YCJIOBHH obecCneyeHHst IPYHTOHENIPOHHL@eMOCTH TOPH30HTaJbHBIX IIBOB
H YCTPOUCTBA HAJ KAMEHHOM TNOCTeblo KOHTPhHAbTPA U3 IeOHS.

3.8. TemnepaTypHO-0CaqOYHbIEe IIBHI B KOHCTPYKUHMH HAaACTPOHKH
ClIeflyeT pacrojarath MeXxJ1y CToJ6aMy Ha PacCTOSTHHH 30—35 M ans
CKaJbHEIX OCHOBAHHH u 20—25 M AJ9 HecKaNbHBIX, 4 TaKXKe B MeCTaX
PE3KOTO H3MEHEHHs] BEJUYHHBL 0C2J10K OTAEJbHBIX yacTed COOpYXKeHH
(B MeCTax UBMEHEeHUS IPYHTOBHIX YCAORUHK, NPUMBIKAHUS HOBOTG COODY-
KEHUS K CTapOMY, H3MeHEHUS BHICOTHI CTEHKH H T. I.).

13



3.9. Tlpu u3roToBJsieHHH MYCTOTENLIX GETOHHBIX MacCHBOB PEKOMEH-
AyeTCcHA NMPHMEHSTh BEICOKOMAapOouyHbie 6eTOHB. MuHHMaabHass Mapka be-
TOHA TIO NTPOYHOCTH JOJI2KHA Ha3HauatTbcd He HHXKe 250. [Iasg MaccHBOB,

yCTAHABJHBAEMbIX B 30HE NEpPEMEH-
HOrO TOpH30HTa, Mapka OerToHa
NOJI3)KHA YIOBJETBOPAThL TpeOOBaHH-
AM MOPO3OCTOMKOCTH.

3.10. beroHHpoBaHHe MaCCHBOB
IOJKHO BbIMOJHATHCH 0€3 nepephl-
Ba, CTPOUTEJIbHLIE IIBbHI HE JOMNYyC-
KaloTCA.

3.11. Ilupuna  BepTHKAJBHBIX
IIBOB MEXAY CToJ0aMHU B npenesax
CeKIIUH He JOJI3KHA NpeBbiiaTh 4 CM.

[IIupuHy ocagoyHBIX IIBOB MeX-

Ay CeKUHAMH CJAeAyeT Ha3HAyaTh He
CBbIIIE O CM.

3.12. YUucyo THNOB NyCTOTEJBIX
MaCCHBOB J0JXXHO OLITL MHHUMAJ b-
HEIM. PexoMeHayeTca Has3Hayarth
ra0apuThl MacCHBOB C TAKHM pacye-
TOM, 4TOOBI OHU MOIJIH OBITHL H3rO-
TOBJIEHHl C NPHMEHEHHEM OJHOH H
TOH K€ onaJiybkKH.

3.13. [lns obecneueHusi rpyHTO-
HEIIPOHUI[AEMOCTH CTEHKH MeXAyY
CTOJI0AMH MAaCCHBOB YCTPaHBAlOTCA
HIMOHKH, 3amnojHseMbie 11ebHeM
HJIH KaMHeM U mebHeM. B 3aBHCH-
MOCTH OT MaTepuaJia 3acbillKH U 3a-
MOJIHUTEJA YNJOTHEHHE BepTHKAJb-
HbIX U I'OPHU3OHTAJBHBLIX WIBOB JIO-
NyCKAaeTCs BHIMOJHATH C HOMOIIBIO
NONUMEPHBIX MaTepHaJoB (puc. 4
" D).

3.14. [Ing 3achiKd 3a CTEHKOH
PEKOMEHAYETCA INPHMEHATb MECT-
HbIM CKaJbHBIX TpYHT. omyckaer-
cl IPHUMEHEeHHe mecYaHoro rpyHTa

a) Ax8amopun

Q) Ax8amopun

&) AxBamopus

Puc. b. Bapuauth ynjJoTHeHHS BepTH-
KaJIbHOTO IIBa MeXAy croibamu ¢ no-

MOLLbIO.
a — nle6enoudoro duavTpa; 6 — ABYXCHOHHOA
OTCHIIKH H3 KaMHS M efbusa; 8 — XeAelo-
GeTOHHOrO  HallelbHAHKAa H  MeO6eHOYHOlro
¢uATpa

IIpu yCJOBHH obecrneueHus I'DYHTOHENPOHHIACMOCTH I‘OPHSOHTHJIbeIX

H BePTHKaJbHLIX IIBOB,



NPHJIO)XEHHE I

(peKoMeHyeMoe)

ONPEIJEJIEHHE JABJIEHHS 'PYHTA HA NPHYAJIBHOE
COOPY)XEHHE U3 NNYCTOTEJIbIX MACCHBOB

. OpanHATH 5MI0PH FOPH3OHTAJBHON COCTaBAAIOINEH GOKOBOTO AaBJieHHsi 3achill-
KH Ha NPHYAJbLHOE COOPYIKeHAe M3 MYCTOTeNHX OeTOHHBIX MACCHBOB ONPenesioTCA Ha
YCAOBHYIO BepTHKAJNBHYIO MJIOCKOCTh ab (puc. 6), NMPOXOAAINYIO 4epe3 THJOBYIO KPOM-
Ky KOHCOJIH MacCcHBa, Ha HAKJOHHYIO rpaHb b¢ ¥ BEPTHKAJIbHYIO THJIOBYIO TPaHb HH¥XK-
HeH YacTH cTeHKH cd Nmo ¢opmydae

Ca.r = (q;+2yihi)har, (15)

rie ¢; — BpeMeHHass Harpy3ka Ha TeppHTOPHH TIpHYaJa, fasJieHHe OT KOTOPOH Iepe-

AaeTcs MO MJOCKOCTH OOpYIIeHHS B cedeHHe, B KOTOPOM OlNpedensercss OpAH-
Hata GokoBOro masieHus, H/m?;
v;— YAeJAbHuH Bec rpyHTa i-ro caos, H/M?;

R ;— BHICOTA COOTBETCTBYIOLIEr0 i-r0 CNOS FPYHTA C MOCTOSHHBIMH XapaKTepHCTH-
KaMH, M;

Aa.r— KO3(pGHHUIAEHT rOPH3OHTAMLHON, cOcTaBAAomelt GOKOBOro mamJeHHs, onpeje-
JsieMbIA B COOTBETCTBHH C YKAa3aHHSAMH II. 3 HACTOANIETO IIPHJIOIKEHHS [0 Xa-
PaKTEepHCTHKAM CPYHTA, PacnoONOIKEHHOTO B CCUEHHH, AAS KOTOPOro omnpene-
JisleTcsl opAHHaTta OOKOBOTO []1aBJIeHHS,

g bz
TITIPL] snywneons M lllilElll.lllll_l-
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Puc. 6. Pacuetnas cxema aas onpelesJeHHS OOKOBOro AaBJICHHUA
TPYHTA HA NpPHYANLHOE COOPYKeHHe H3 NYCTOTeNHX OeTOHHHX
MAacCCHBOB

2. OpaHHaTH 3MIODH BEePTHKAJNbHOA CocTaBJsIOUIE GOKOBOTO RasieHHS rPYHTA
Onpereasioress no popMmyae

Oa.s== (G;+ZXY:R;)Aan, (16)

rie Aa.s — K03((HIHEHT BepTHKAJLHON COCTABASIOLIEH NaBJECHUS TPYHTA, onpenelse-
MHH B COOTBETCTBHHU C II. 3 HACTOSMIETO NPHAOXKEHHS.

3. KoagpuuueHTE TOPH3OHTAJBLHOR COCTABRMAAIOWIEH GOKOBOrO HaBJCHUS PEKOMEH-
Iyercs onpenesaTtek no ¢opMmynam:
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INPHJIOJ)KEHHE 1

(OKOHYaHHE)

/ISl BePTHKAJbHOHM MJOCKOCTH BOCIPUSATHS AaBJIEHHA

tg 6+tg(B+e)
Pite .ﬁ-—;yro.u oOpyllieHUsi, paBHbIA yIrJay MeXAY BEePTHKaJIbIO H ILIOCKOCTBIO 00pyuie-

HUSI, onpejesisieMblii B COOTBETCTBHH ¢ PEKOMEHAAUHSAMH MHACTPYKUHH 10
IPOEKTHPOBAHHIO MOPCKHX INPHYAJbHHIX COOPYIKeHHH;

ha.r==

1A% HAKJOHHOH IpaHU BOCIPUATHA AABJCHHUSA

:
. L , (18)
cos & (1+V sm((p-l- )smcp )
cos(6—e)cos e

rie & — yroJ HakJOHAa paCUeTHON IJICCKOCTH BOCIPHSATHA PacHOPHOro AaBJeHHs bc K

BEePTHKAJIHU;
8 — yros TpeHHsl MO MJIOCKOCTH BOCIPHSITHSI aKTHBHOro MAaBJEHHS TPYHTa, Pas-

HBIH yrJay BHYTPEHHEro TPEeHHSl 3aChIKH ¢ HJA YCAOBHOH TJAOCKOCTH ab H
YIJiy TPEHUSA MaTepHaJia 3aChillKH no OeTOHY IJs nJockoctedt be n cd.

Ko3h¢pHIHeHTH BepTHKaJbHOR COCTaBJAAIOLIEH OGOKOBOTO HLaBiieHHs OIpeRelsiorTcH
1o QopMysaaM:
JJs1 BEPTHKAJbHOH NJOCKOCTH
Aas=Aa.rtg §; (19)

IJISI HAKJOHHOH IIJOCKOCTH
?ba.B:?La.I‘ tg(ﬁ‘"‘-ﬂ) .

4. Tlpu 0NOCTPOGHUM 3MIOPH GOKOBOTO [AABJEHHUS TPYHTA PexoMenpyercd onpene-
A5Th OpJHHATEl Ha TPaHHIAX CJIOEB IPYHTa ¢ NMOCTOSIHHBIMH XapakTePUCTHKaMH, a
TaK:Xe B MecTax IepeceyeHHs PACUETHOH IJIOCKOCTH BOCIPHATHS PacnopHOTO JaBJIEHHSA
CO cJeJaMH NJOCKOCTeH oOpylIeHus, NPOBENeHHHIMH H3 TOYEK Hauajia HJIH CKa4ykoo0-

PasHOro Ha3MeHeHHS] PaBHOMEDHO pacupelesIeHHOH HATPY3KH, PACIOJIOKEeHHOHW Ha TeppH-
TOPHH [pHUania, CUATAs, UTO Nepegayva AaBJCHUA C TePPUTOPHU Ha PacCULTHYIO IJIOC-
KOCTb NIPOHCXOAHUT IO IVIOCKOCTAM OOpYIIEHHS.

INPHJOXEHHE 2
(peKOMeHyeMoe)

ONNPEAEJIEHUE NABJIEHHUA T'PYHTA 3ANOJHHTEJA
HA CTEHKH MACCHBA

. Beanunda W pacnpefieieHHe BePTHKAJALHOrO JaBJieHHS Oy I'DYHTA 3alOJHHTENS

ONpeLeasoTCa M0 CAeAYIOIHM GopMyJaM (pHc 7):
O HAaJBOJHOI'O yyacTKa CTE€HKH BHCOTOH H)

Y1
oy =m1Ao(1—e 40 y; (20)
AJIS IOABOAHOTO y4acTKa CTEHKWH BHICOTOR [y
Y P4
g, =Y2Ad0(1—e Aﬂ)—]—a ¢ 4o (21)
y., §2¢10 ]—jl '
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INIPHJIO)KEHHE 2
(npogonXeHHEe)

fe Y1 — YICJbHHA Bec rPyHTa 3anoJHUTeNd Haj Boaon, H/wm3;
Vo — TO e, IIOX BOJOW;
Yy — OpAHHATA, OTCYUTHBaeMas OT TOYKH Oj, M;
Y2 — TO XKe, OT TOYKH O, M;

Fn
A= Aa.rfu ’
I V4 S,
‘ / :gi
- N 1
5 } f
X :ct
i Gu,

B

N STUNIIST NSNS NG NG NTISTINS YN ST TS
¥

Puc, 7. PacuetHas cxemMa ajas onpeneseHnss Aas-
JICHHS rPYHTa 3aM0NHUTENA HA CTeHKH MAaCCHBOB

rhe Fu — nnomanr nonepeyHoro rOpH3OHTaAbHOTO CCUEHHSI BHYTPEHHe:
NOJOCTH MacCHBa, M2,

\ (1—sin @)2
a.r = W — KGB(I)(IJHHHEHT OOKOBOT'O JaBJieHH S TPYHTA 3anoJgHHTEeNH,

[ — koappuuueHT TpeHHS 3aMOJHHTENS O CTEHKY, NPHHHUMaeMBil &
3aBHCHMOCTH OT MATepHaJa 3anoJHHTeNs,

% — BHYTPEHHHH TepUMETP MOJIOCTH MACCHBA B TOPH3OHTAJILHOM ce-
USHHH, M;

Gy — BepTHKaJbHOE NaB/IeHHe B 3aCHINKe HA PACCTOSNHA Hy ot pepxua

maccusa, lla.
9 3aka3s Ne 1105 17



INPHJIO)XEHHE 2
(OKOHuUaHUE)

2. Benmuyuna n pacnpeseneHHe TOPH30HTAJLHOIO JaBACHUA O, . 3alOJHATENS H2
CTEHKH MacCHB2 H BEPTHKAJbHOTO KacaTeNbHOTO HANPSKEHHS T, BCAEACTBHE 3aBHCa-
HHSI HA CTEHKax ero onpeaeasoTcs no dbopMyaMm:

Ga.r == Uy ha.r ’ (/_-,2)

Ty = Gylarf . (23}

[TPHJIO)KEHHE 3

(pexoMeH O yeMOe)

PACHET YCTONYHUBOCTH NPUYAJIDHOTO COOPY)KEHHUA
HA IIJIOCKHUH CABUT U ONNPOKHUABIBAHHE

1. K casHratomimM ropusoHTaNbHBIM CHJaM, AEHCTBYIOIIMM Ha CTON0 MAaCCHBOB,

OTHOCATCH:
TOpH30HTaNbHAA COCTaBJAIONIAas G0KOBOro AABJIeHHSA rpyHTa FEa,r;
FOPH3OHTAJbHASl COCTABJAKIIAA LIBAPTOBHOIO YCHJHSA, HEPIHEHAUKYIAPHAS JHUHHM

KOPACHA H pacnpegelfsgeMad Ha AJUHY ceKUHH.
2. UyMMa BepTHKaJbHHX CHJ, JAeHCTBYIOIINX Ha KaMEHHYIO IOCTeJb B CeYeHHH

MOJOUIBLI CTOJI0A MACCHBOB, onpeaedsierca mo Gopmydae
P=PM+P3+PH+P3I+E3,E, (24)

rAe  Pu _ coBeTBernmii Bec cronba maccusos, H:

Ps — 10 xe, sancauuteas, H:

Pa — TO Xe, HAACTPOHKHN H CJIOS 3acHINKH Haj Hed, H;

Py’ — TO XKe, 3acHIIKH B mpefedaXx KOHCOJBHOrO BHICTyHma CTeHKH, H;

E,» — cymMapHas BeDTHAKAJbLHAA COCTABJIRNOMAA G0KOBOTO AaBleHHs TpyHTa, H,

onpefenseMass no ¢gopmyJe
E,s=Earig8. (25)

3. YCTOMUHBOCT NMPHUAJBHOI'O COOPYKeHHSI M3 NMyCTOTeNbIXx OeTOHHBIX MAacCHBOB
IpH NMJOCKOM CABHIe BMeCTe C HOCTeJbIO, PAcHOoJIOXKeHHOH Ha MNOBEPXHOCTH TIPYHTa

ocnoBanHs (puc. 8,a), npopepseTca no HopMyiam:
o maockoctTd CD

NeMpEcys < 7:% (P+Gu)fr (26]

rne  Ga — coGeTBeHHBII Bec KaMeHHoN mocresnH B kKoHType ACDF, omnpejensieMbli

no n. 5 Hacrosuiero npuioxexus, H;
fr— Ko3ddHILMeHT TPeHHST KaMeHHOM MOCTE/H N0 FPYHTY OCHOBaHHS, MPHHHMA-

eMbIi Ha OCHOBe 3KCHEepHMEHTANbHBIX MAaHHBIX, a NMPH HX OTCYTCTBHH —

paBHbLIM 1g Pr;
@ r— YI'OJ1 BHYTPEHHEro TPEHHUS rpyHTa OCHOBAHMA,

Mo HaKJAOHHON nuaockoctu BD
Ryl (P’—]—G,n1 ysin Oc+Ecgpe €COS e} <

< 2 fx[(P4Gn,)eos oic—Ees sin ac], (27)

18



JIPHJIO)XEHHE 3

(Ipomoaxenue)

rae  Gn — coGCTBeHHHA BeC KaMEHHOH IIOCTENH B KOHType ADB, omnpenenseMuifi 1o

n. 5 Hacrosllero npuaoxeHus, H;
(e — YrOJl MeXAY NOACIUBOM ¢T0A0a MacCHBOB H NJAOCKOCTHIO CABHIAE,

f« — Ko3(hdHIHEeHT BHYTPEHHEro TPEeHHST KaMeHHOH MOCTeJH, KOTOPHIHA AONYyCKa-
eTCs IPHHAMATh PABHBLIM 1g (Py;

Px — YIOJ BHYTPeHHEro TPEeHHS KaMHH.

a)
. 98 B
_” aAl’ . ;_
a, - a
A F B Fc@fa.ﬁ ) dfjv
g:’ix - ’ \* a3 ~
“:Ji ,_.._?—-—"rs, >, > al'u S
y AN Y NI ANT ST N S ST ST
4 c
4 8, 8
ol _ale
f, S
a4 4 :
K M 14 Folget?fax iy
33%5' -".; :3"}_‘ Qp ) 7 A <
LF, R A | & ‘
=3, "2.-.._.- ‘9”*6” < 1 2\
N NN NSV NS N N LSS ONT L SLPN
D A

Puc. 8. PacgerHag cxeMa ipH4aabHOIO COOPY-
KEeHHSI H3 MNyCToTeaBlX OeTOHHBIX MAacCHBOB

IIPU CHABHre:

g - MO IMOCTeJIH M BMEecCTe ¢ MOCTeNbI0 AJS BO3BBIIIA-

oueica nocTenu; 6 -— To Xe, Aag yronnenHoft xa-
MEeHHOA MNOoCcTenH

4. VeToMuHBOCTL MPHUYANBHOIO COOPYIKeHHS M3 OeTOHHBIX NYCTOTENHIX MAacCCHBOB

TPH NJZOCKOM CABHre BMecCTe C HMOCTeJbl0, 3ariybJieHHoll B ocHoBaHHe (puc. 8,6), mpo-
BepsAeTcs no popmyae

nenMyEens < _;i [(P+Gut+Go)f+EP 1, (28)

rae (@, — co6GcTBeHHBI Be¢ 3achnkH B KoHtrype ADM, onpenenseMuft mo m 5 Ha-
cTosllero npuJioxeHus, H;
E°— ynepxuBaomas TOPH3OHTaJbHas CHAa OT TPYHTA 3aCHIIKH B KOHTYype
DMK, onpenenseMast no popmyse
14if,

EP=0,5h] vs —— L (29)

rjie [— 3a00XeHHe OTKOCAa KOTJIOBAaHZ;
R, — BLICOTa KaMeHHOH NMOCTeJNH, M;
Vs — VAeNbHBI BeC 3aCHINKH KOTIOBAaHA MOA KaMeHHYI0 nmocteds, H/Mm3.
5. Co6cTBeHHBe Beca OTHEJbHREIX YacTell KaMeHHOH TOCTeNH H 3aCHIKH, YIHUTHI-
BaeMble B M. 3 H 4 HacTOSIHIEro IPHJIOKEHHS, ONPeAeNA0TCA 10 GOpMYyJaaM:

Gn"-z'?ﬂhn (bG’I‘B"'—OaShH)L; (30)
Gn, =0,5y«hn (bs+B) L; (31)
G,=05yshZL, (32)

2* 19



NMPHJIO)KEHHE 8

(tpoaoNnXeHHE)

rne L — pacuetnas miuputta 8aoka, npHHAMAeMass paBHOM INUpHHE CcTOJM6Aa MAacCCH-
BOB, M.

6. Ilpn pacueTe HaACTPOAKH HA MJIOCKH#A CABMI PaBHOAEHCTBYIOULYIO FOPH3OHTAJ]b-
HLIX CABHIaIOIMIMX CHA cleiyeT onpeaeldarh mo HopmyJe

En=V 1" 4 (N"+E2L)? | (33)

rae To u N, —xacatelbHasi (IpOJOJbHAas) W HOPMajabHas TOPH3OHTAJbHBIE CO-

CTaBASIOIHE WIBAPTOBHOTO YCHJIMSA, ONpeAeisieMbie B COOTBeTCTBHH
¢ TpeGopanuamu raasun CHull [[-57—75, H.

AN 84 'L':
v b
q a ] Al .:;- {ap ‘
' -13 oL
I e ek é ‘3311
- §-r | o] ’:{
- =z B VAR )
A
& 14, Y. |
. P - A
8, *'53 ES* o 7
' .J'E&' 8 &35
| d2 e N )
et — 3-" 1 d i "
| 1 8 £,
! .C‘Izﬁﬁ
16H2H o ,
) 7
e L | &, &N g7
‘-_)):.f“ s N # f !
g |

- r——— s a————

Puc. 8. CxeMa K pacueTy mnpHYAABHOTO COOPYXKEHHS M3
NYCTOTENBIX GeTOHHBIX MAacCCHBOB HA ONPOKUABIBAHHE

7. MomeuT cHJI, yAepXHBAIOIMHA cTONO MacCHBOB OT ONPOKHAMBaHuA (puc. 9),
peKoMeHaYyeTcsl onpelessiTb no Gopmyae

MY.I!.=PMbI"I'PHbH‘l"P;bS“)—Ea.B(B+b) +Eﬂ‘bb2+
by
+EaubB+EE3(7-+bH) , (34)

rae LE; — cyMMapHad BeNMUMHA CHJA OT 3aBMCAHMS TPYHTA 3aNONHHTENAH HA CTEHKAX
cronba, onpexpeaseMasn no dopmyJe

2E3=P3"—UHHFH; (35)

Oy — BEPTHKANbHOE AaBJEHHE 3AMOJNHHTENS HA YPOBHE MOZOUIBH CTEHKH, [la,
onpeaeasemoe no dbopmyae (21).



ITPH/IO)KEHHE 3
(OKOHYAHHUE)

8. [Ipu pacyeTe YCTOHYMBOCTH NPHYAALHOTO COOPYKEHHSA Ha CIABHI TIO Kypcam
BepTHKaJIbHLIe CHJBl B IJIOCKOCTH CHABHUTa ONPEeAENSAIOTCA II0 aHAJIOrH#A C II. 2 HacTros-
Iero MPHJIOXKEHHS.

9. Ilpn onpenenenun KpaeBHIX HAIPSI3KeHHH MO0 KOHTAKTY OCHOBAHHA COOPYKEHHH
M KaMeHHOH moCTeJH cyMMa BepTHKaJbHBIX cHil (H) ompenmenserca mo dopmyae

g=P—q¢ H2Fn. (36)

IIPHJ/IO)KEHHE 4
(pexoMeHnayeMoe)

PACYET YCTORMHUBOCTHU NMPHYAJIDHOIO COOPY)XEHHA
MO CXEME I'VIYBHHHOI'O CABHUTA

1. Ilpu onpenenennn ycTOHYHBOCTH NPHYAJLHOrO COOPYKEHHS IO METOAY KPYIJIO-
UHJIHHADHUYECKOH IMOBEPXHOCTH CKOJIb2KEHHA KPHTHYECKHH LEHTp KPHBOH CKOJbXKCHHA
CJACAYET HaXOJMTh, pacCMaTpUBas CHCTEMH KPHBHIX, NPOXOAAINNX uepes TOUKY mepece-

IiIIIIIIiIIIIIIIIlllIIIilIIIIIIIIIIIIII“"“""““
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Puc. 10. Cxema k pacueTy YCTOHWYHBOCTH NPHYAJbHOI'O COOPYKeHHS H3 MYCTO-
TEJALIX OETOHHHIX MAaCCHBOB IO METONY XPYTACHUAUHAPHUECKHX [OBEPXHOCTEH
CKOJNBbKEHU S

yeHHA YCJIOBHOM DACYeTHOR NJOCKOCTH AN OTpEJeNIeHHs aKTUBHOrO JaBJEHHA C TMJOC-
KOCTbIO NOMOIIBH cToji6a MaCCHBOB H uepe3 THIJIOBOe pebpo KaMeHHOH mocTesH
(puc. 10). Hanbonee onacHoe ANS YCTORUUBOCTH COOPYXKEHHS NOJOKeHHE LeHTpa Bpa-
HeHUs OTNpeAeNieTCA NyTeM NPOBEASHHA PAAA PaCYeTOB NPH pas3AUYHHX HeHTpPax Bpa-
IIeHH . |

Ecin B OCHOBAaHHH HemoCPEACTBEHHO IOJ COODYKeHHeM HMeeTcst HamjacToBanye
pPa3JHYHBIX PYHTOB, TO HeOOXOAUMO NMPOBECTH AOIOJHHTEABHYIO NMPOBEPKY MO KOHTAK-
TV MEeXAY OTAeJbHREIMH CJOAMH TPYHTa AJsS IVr CKOJbIKeHHS, NPOXOAAINIHX B obsacTH
YKa3aHHOI'O KOHTaKTa,
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NNPHJIO)KEHHE 4
(npoxoaxenue)

[Ipu pacuetre COOPYIKEHHA MeTONOM KPYIJIOUHJIHHAPHYECKOH TOBEPXHOCTH CKOJb-
XKEeHHSI peKoMeHAyeTcs NMPHMEHSITh rOTOBHe nporpaMMul ajast 3LIBM, ocoGenHo mpH

CA0XKHHX HaMJIacTOBaHHAX IPYHTOB OCHOBAHHA.
2. PacyeT npHYaAbHOrO COOPYXeHHSI H3 TYCTOTeNHX OETOHHLIX MAacCHBOB TIO

KPYIJIOIRHIHHADHYECKOH NMOBEPXHOCTH CKOJILXKEHHS peKOMeHAYeTCs NPOM3BOAUTD I O~
HOro crosiba MaccuBoB C pacueTHOil mHpuHont L. Iag npoBemeHuss pacuera NIpOQHIb
COOPYIKEHHS H o0beM TDYHTA OCHOBaHHS M 3aCHIKH, PAaCHOJOXEHHOH BHYTPH KPHBOH
CKOJIbXKeHHS, pa30HBaeTCA Ha BEPTHKAJBbHBE IOJIOCH OJAHHAKOBOH IIHPHHB], PpaBHOMH
1,0—2,0 m.

CoOCTBeHHBIH BeC NOJIOCH ONpeledseTcsl ¢ YUYeTOM Beca COOpPYIKeHHS H 3aCHIIKH,
nonagawluHx B pacCMATpHBaeMYIO NOJOCY B npejelie pacyeTHOH WHpHHBI cToaba L.

3. Benuusbl ynepXHBaioWHX MoMeHToB M, M MomenToR M(,,, BHI3HIBAIOIIHX
CABHI' COOPYIKEeHHS, oNpeAeasIorcs no dhopMmyaam:

M, =R*(Zg; cos B; tg @;+LICil;) ; (37)

M¢ s =R*(Zg] sinB; ), (38)

rae R® — paguyc KpHBOH CKOJIbIKEHHS, M;
g;— co6cTBeHHHA Bec i-fl BepTHKAaJbHOA NMOJOCH B Tpejesax UIHDHHH CTOJ-

6a L ¢ yyeToM pa3JHUHLIX CJOEB IPYHTA, 3JEMEHTOB COOpPYIKEHHUS H Bep-
THKAJbHON HarpyskH Ha NOBEPXHOCTH NpHYaJJa, H;
@;— YroJ BHYTPEHHEro TPeHHs 'DYHTa B OCHOBAHHH (-H NOJIOCH;

C -— yzeapHOe clemlieHHe FPYHTa B OCHOBAHHH {-H moJocH, [1a;
l,— AJvHa AYIH 0 OCHOBAaHHIO [-f IOJIOCH, M;

B;— YroJ HakJOHAa KacaTelbHON, NMPOBeJeHHOA K TOUKe TMepeceueHHS JIHHHFA

RefcTBHA CHN C AYyrofl CKOJNbXKEHUA, IO OTHOIIEHHI0 K TOPH3OHTAJbLHON
JHHHH;

BY =arc sin 5 (39)

Rk’

rae r;— pacCTofsHHE 110 'OPH3OHTAJH OT HEHTPA BpalleHnd X0 JHHHUH NeACTBHST CHJIH

K
g[, M-

4, Tlpu pacuere yCcTORYHBOCTH COODYKEHHA 1O METOAY KPYIVIONHJAHHAPHUECKOR
MOBEPXHOCTH CKOJIbXXEHHSI BpeMeHHhle HAarpyskH OT CKJAAAHPYEeMHIX Tpy30B H TpPaHC-
MOPTHHIX CPEICTB CJeAYeT pachnojiaraTh 3a NpejiesaMH 30HH, ONpelreaseMOH paccTosf-
HHEM OT JHHHH KOPAOHa N0 BePTHKAJBHOH IJIOCKOCTH, NMpOXOAfluedl uyepe3 Touky M
(cM. puc. 10) nepeceyeHHS JYIrH CKOJbXKEHHA C PAAHYCOM, NpPOBeJeHHHIM NOA YI-
JIOM (2 K BEPTHKaJIH B CTOPOHY TEpPPHTOPHH.

IIpH Hcnonb3oBanmu DLIBM pekoMeHayeTcd yTOUHATb PAacHOJIOKeHHe BpeMeHHOM
Harpy3kH Ha OCHOBe HNpe€JBapHTEJbHLIX PacHeTOB.

0. Pacuer nmpHYaJpHHX COOPYXKEHHA H3 NMYyCTOTENBX OeTOHHHX MAacCHBOB MO METO-
AY TOPH3OHTAJLHBIX CHJI PEKOMEHAYeTcsl TNpPOM3BOAHTL HA OAUH cT0J0 MAaCCHBOB
pacderHoil mupHHOA L. a5 npoBeneHns pacyera nNpodHib coopyXeHuss # o6beM rpyH-
Ta OCHOBAHHA H 3aCHINKH, PacNoJOXKEHHHX BHYTPH QHKCHPOBAHHON NJOCKOCTH CKOJIb-
XKeHHA, pa3buBaercsd BepPTHKAJALHEIMH IJIOCKOCTAMH HA OJIOKH, HIHPDHHA KOTOPHIX omnpe-
.[(LEJIHETICIH) KOH(pHTYypanHeA (GHKCHPOBAHHOR JIOMAaHOA TOBEPXHOCTH CKOJIbIKEHHS
pHC. .

CobcTBeHHBIR Bec pacueTHOro 6/i0Kka ompeJenfseTcsi ¢ yueToM COGCTBEHHOTO Beca
cToN0a MacCHBOB M 3aCHIKH, NMONManalomux B paccMaTpHBaeMbulii 6JIOK,
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NPHJIOXXEHHE 4
(o0KkoHYaHHAE)

6. 3HaueHHs ropH3OHTAJbHHX yAepXKHBaOWHMX T H CABHralomux f1 cH) onmpeaenn-
10TCA MO cJeAYIOIHM (QOpMYJaaM:

T=3(P;+ ‘;‘; L) [tg B —tg (B3~ ; (40)
H=3P,ig B>, (41)

roe  P,-— cobOcrBennnit Bec i-ro 6Jjioka, H;
ﬂ?-— HaKJIOH NOBEPXHOCTH CKOJbXEHHA i-ro 6JI0Ka K rOPH3OHTY;
C ;— yIelbHoe CHENJIeHHe IPYHTa B OCHOBaHHH i-ro 6Joka, Ila;
b,— wHpHHa i-r0 GJIOKa, M;
@, — YTOJi BHYTPEEHET0 TPEHHs I'pyHTa B OCHOBaHHH i-ro GJIOKa.

g ,
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Puc. 11. Cxema K pacyeTy YCTOHYHBOCTH TNPHYAJBLHOTO COOPYIKEHHS H3
NyCTOTENHX OETOHHEIX MAacCCHBOB II0 MeTOAY JOMAaHBX INOBEpPXHOCTeN
CKOJIbXKEeHHUA

7. Ilpu pacueTe YCTOAYHBOCTH NMPHYaJBHOTO COOPYXKEHHS MO METONY TOPH30HTAJIb-
HBIX CHJA cllelyeT pacnojlaraTb BpPeMeHHYI0 HAarpysky OT CKJIagupyeMHX TIpy30B U
fFchnapTHHx CPeACTB HAa HeyCTONYUBHIX O6JI0KaxX, T. €. Ha OJa0Kax, Y KOTODHX

>TI'



ITPHJIO)XEHHE 5
(pekomeHIyeMOe)

PACYHET NPOYHOCTH NYCTOTEJOIo BETOHHOIO MACCHBA

I. Pacuer npouHocTH mycrtoTesoro OeTOHHOTO MacCHBa «JeJyeT BHIIOJHATH Ha
BO3JIEHCTBHE HaTPY30K CTPOMTEJILHOTO M IKCIJYATalHOHHOIO NePHOLOB.

2. [ipu pacyere MacCHB2 Ha YCHJIHSI CTPOHTENBLHOIO NEPHOAA, BO3HHKAIOLIMe NPH

F\ 3

Y | Y

2

Puc. 12. Pacuernasag cxema
HJ15 OHPEAEHEHHH IIPOYHO-
CrTH CTeHOK MAacCHBa B
cAyYyac ONHUpAHUSA €ro Ha
3 TOYKH:
I — TOYKH ONnUpaHHS MaccHBa
NepBOrCc Kypea Ha [oCTeNb;
2 — TOURKM OnHpaHusa crToaba

H4d MacCHB mepBoro Kypca;
3 — pacueTHOE CE4YeHHE

noabeMe, Harpy3ky OT COOCTBEHHOTO Beca CJCAVET BBO-
JHTb B pacyer ¢ KO3PPHUHEHTOM AHUHAMHUYHOCTH.

B coorsercrBuH ¢ raaBod CHull 11-56—77 xoaddu-
UUEHT [AMHAMUYHOCTH PEKOMEHAYETCS HPUHHMMAThL DPaB-
HhiM 1,5. |

Pacyer cTeHOK MacCHBa Ha YCHJAHSA IPH ITOJbeMe pe-
KOMEHAYyeTCs BHIMOMHATL II0 CXeMaM OJHONPOJETHHIX 32-
nieMJeHHEIX 0aJioK ¢ npoJieTaMHM, OrpaHHYeHHBIMH pac-
CTOSIHHUSIMH MeXJY PBIMaMH.

3. B skcnayaTauuoOHHBIH NepHOn AONXKHH OHITh BHI-
[TOJIHEHLI pacyeThl NPOYHOCTH CTEHOK Ha MaKCHMaJbHOE
00KOoBOe faBJeHde OT MaTepHaJsa 3aNOJHUTENAS H 3acHmu-
KH H BepTHKaJbHBIX HATPY3OK HJsl CAy4as BO3MOKHOIO
ONIHpaHHS MaccHBA B CTOJOe Ha 3 TOUYKH.

Tlpn pacuere TOpuEeBHIX cTeHOK Ha DOKOBOe maBJie-
HHe 3aloJIHUTe Sl BJAHSTHHE 34CHINKH B IIMOHKAX He YYH-
THIBAETCH.

4. PexoMeugyeMmast pacueTHasl CXxeMa JIJsl Onpejesie-
HHS NPOYHOCTH CTEHOK MaccHBa NepBOro Kypca AJs cay-
yasl ONUpaHug erc Ha 3 TOUKH npHBefeHa Ha puc, 12
CxeMa MoOXKeT YTOYHSTbCA IPH IIPOEKTHPOBAHHH B 3a-

BHCHMOCTH OT KOHCTPYKTHBHHX OCOOEHHOCTEH COOPYXKEHHS.

IIPHJIO)KEHHE 6
(cripaBouHOE)

NPUMEP PACYETA NNPUHYAJIDHOIO COOPY)XEHHA
U3 NYCTOTEJbBIX BETOHHbBIX MACCHBOB

1. UcxonHele NaHHEIE.

[ay6usa y coopyxenusa 13,0 wm;

Matepuan 0aJUlacTHOTO ¢Jof — eleHb ¢ YIJIOM BHYTPEHHero TpeHus ¢==36" H
yJieJbHBIM BecoM y= 18,5 kH /m53;

MaTepHaJs 3aloJIHHTENS — KaMeHb ¢ yJAeJbHHIM BecoM Tox Bojao# |1 kH/M?;

MaTepiiajd 3achilKH 33 CTEHKOH — CKaJAbHLIH IPYHT ¢ P=36" ¥ YAeJbHLIM BECOM
nox soaon 10 xH /M3, nHang Bogod — 18,5 kH /M3;

IJICTHOCTL GeToHa Hax Bomon 2400 kr/m3, mox Boxo# — 1400 xr/m3;

MJOTHOCTDL XKeJie3ofeToHa Han soxol — 2500 xr/m?;

K03 duureHTH TpeHHA OeToHa o KaMHio 0,5; OeToHa no Oerony — 0,5;

IJdHa cekuuH 28,0 M, Ha CeKUHMH YCTaHOBJIEHA OJHA IIBAapTOBHAA TyMOa Ha YCH-

nue, 10° xH;

YroJi TpeHHS 3acCHIKH N0 NJA0oCKocTAM ab, bc u cd NPHHAT paBHHM O=@p=36° (Ha
OCHOBAHHMH Pe3yJ/bTAaTOB JKCIEPHMEHTANbHHIX MCCASJOBAHKH).

PasMeprl coopyKeHHS YKasaHB Ha puc. 13.
2. Onpenenenne OpAHHAT 3MIOp TOPH3OHTAJNBHOH M BePTHKAJbHOH COCTABJSIOHINX

dKTUBHOT'O J4BJIEHHA I'pDYHTA.

a) Ha ydyacTKe IJIOCKOCTH ab:

Nap= - LB .\ has=harig §:

tg 6-+tg(B+o)

tg B=—vv v(v+-cig 9);
v=tg(0+0¢)=tg 72°=3,08;




=

Puc. 13. Pacueruasn

CXeMa COOpyXKeHus



NNPHJIOXEHHE 6
(npononixxeHhne)

tg B==—3,08-+y 3,08(3,084-ctg 36°) =0,62; =32

Au'cl.l‘ ——— 01194; lan=’0:142;

sa.r=(g; + L1 A) har; Can=1(8: 4+ L7¥ihi)has.

OrMm. 42,5 M
Gar=17,8 klla; ¢..5=5,7 klla.
Otum. 0,0
Ua.r=16,7 Kna; 0'3_5=1r2,2 KHa-
Ot™. —6,7 M

ga.r =230,0 kI1a; 0..,=21,7 kIla;

6) Ha yuacTKe NJOCKOCTH bc:

cos (p-+¢)
|

ha.r= | —————-
cOS & (1+]// sm(fp—l—ﬁ)sm @

cos{8—e)cos &
g=27% Aar=1>0,08; Aar=0,00.

OrM. —6,7 M
Uga_r"——"‘.IQ,S klla; 0:2.:=9,2 Klla.

Orm. —9,6 M
0140 = 14,9 Klla; 06..:=10,9 xlla;

B) Ha y4acTKe IJIOCKOCTH cd:
}\x=0,194, Kz$f0‘,142.

OTMmeTKa Hayana BAHAHHA Harpysku 60 x[la:

H= %—8 75 =140 M
tg B

Orm. —96 M

O9q p =90,3 KIIa; 02..=25,8 klla.
Om. —11,5 M

Gy, - =39,0 klla; 01..,=28,6 klla;

0'2&.[':43’0 KHa; 0'23,13.:31,4 Kna.
Otmm. —13,0

04 .=458 klla; 0..=336 klla.

3. Onpeaenenne ropH3OHTaJbHHX CHIA:
Ealr——=123,0 kH: [;=1,15 M

Ea r=625,0 kH; [,=3,04 M

Ea,r =109 kH; l3=1,40 M
Ear=282,0 xH; [,=0,90 wm
Ea,r =2680 kH; s=0,70



INPHJIO)KEHHE 6
(IpoZOAXeHHE)

B coorsercTBuH ¢ MHCTpYKUHe NO NMPOEKTHPOBAHUIO MOPCKHX TIPHYANLHEIX COOPY-
eHHA NPH pacdeTe Ha YCTOAYMBOCTH IO OCHOBAHHIO H IBAM KJAAJAKH TOPH3OHTAJAbHA]

COCTABJAAIONIAA (NBAPTOBHOTO YCHAHS, HOPMAaJAbHAR JHHHH KODAOHA, NEPEHOCHTCH B
OCHOBaHMe HaJACTPOiKH C YUY€TOM BO3HHKAIOIIEro mpyH 3TOM MOMEHTA.

N:=1000 sin 30° cos 30°=433 kH:

433
Ewa= 587

Mur=62-2,3=143 gH-m.

4. OnpepenieHHe BCPTHKAJNBHLEIX CHIL:

{

P.= 1810 xH; rvo=—4,0 M

P, =164 xH: raok=1,0 M 7Tuor=7,0 M
! Py=1200 kH;  r5o=4,0 M

! P,=1065 kH: I'vo=3,20 M

1 P;"=650 kH; r3ro=717,25 ™

EEaL?H =545 KH; r1,2=8,0 M
2E333=11'6 KH; ra=725 M
EE34!53 ——-_390 KH; !’4=6,5‘-0‘ M

5. Cnpepenelre BepTHKAJNBHOTO XaBJIeHUS 3aNOJHUTEAST H CHJ 3aBUCAHHA 3anod-
HATEJAS Ha CTeHKAaX B MJIOCKOCTH IOAOLIBH COOPYIKEHHS U IO Kypcam

5.1. B naockocTy momomBel o orMeTke —13,0 M:
¥ Ya

. TA, ~A, .
U'y2=“,?2140(|11—€ D)+GH11 °

¥

0'},1 = 'VIAU (.1"—-—3

vi=185 kH/M*; y2 =11 kH/M? 51=0,6 M; 2=13,0 m;
Fn

la.rfﬂ ’

Fn=8:0 M?%: u=12,0 M; f=0,5

Ap=

N (1—sin @)?2 {1—sin 45°) 2
a.r et

Cos @ cos 45° =0,12;

8,0

Ao= 0,12.0,5-12.0

=11,1;
_06
0y =18511,1(1—e L1y —11 xkIa.
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NPHJIOXEHHE 6

(npoaonxenne)

B c¢Bfi3H ¢ TeM 4910 NPH NPOEKTHPOBAHHH HNOPTOBLIX UPHYAALHLIX COODY¥EHHE Be-
AuyuHa f1, cocrasasier o6niyuo ot 0,5 1o 0,8 M, Benuuuny ¢ A, AOTMYCKaeTca onpese-

AATH O f7 =y H.

13,0 13,0

ey e —

0-13,0=10-11,1(1—e " )+1leﬁﬁ‘_l_=84+3,4:8?,4 kila;

EE3=P3—-U_13,0FH=1200——87,4'8":—500 KH.
5.2. Tlo miBy Ha ot™. —90,6 M:

O'H1=“ kKlla;

9,6 8.6

T ity -

O_se=11-111(1—e "')411e B! =75 kIla
2E;=900—75-8=300 kH.
5.3. ITo mBy #Ha oM. —6,2 M:
Uﬁlzll Kl1a;

6,2 6,2

——

G-go==10.111(1—e “’1)+llem“"1 =58 kI[la;
2E;=600—58-8=136 kH.

5.4. Tlo mBy Ha oT™m. —2,8 M:

Uhrl =11 Knﬁ;

2,8 2,8
O_28=10-11,1(1—e }y411e ! =35 k[la;

2E3=300—35-80=20 xH.

6. Onpenenende HanpsAXKeHUH H pacyeT YCTOAYHBOCTH HA IJIOCKHHA CABHI [0 IIBY
Ha OTM. —13,0 M

[{eHTp TAMXeECTH MacCHBAa OTHOCHTEJNbHO TOYKH O:

6,50 4,0X 3,25—4,0X2,0X4,0—1,0X2,5X 4,0
6,5X4,0—4,0X2,0—1,0X2,5

X = =275 M.

MowmenT uHepuuu ceuenus /=68,10 m4. .
MoMenT conpoTUBJAEHHUA CEUYEHHUSN:

68,10

— —— 3.
W, 575 24,8 m2;
68,10 .
W = 375 = [8,20 M3,

[Tnomanb ceuenust F=155 M2
CyMMa BEpTUKAALHLWIX CHJ:

g= 181043 16412004 106546504545+ 116+
++390—87,4X 8= 6268—700=>5568 KH.,
28



NNPHJ/IO)KEHHE §

(IpONOJMXeHHE)

CyMMapHbii MOMEHT OTHOCHTEJIbHO NEHTPa THMXKECTH CEYeHWS MacCHBa:
M=123,0)14,154625<9,34-4-15697X4,84-28,2X2,44-268X0,7+62X 13,6+
+-143,04-2X164XX1,75—1810X1,25—164X 3,25— (1200—700) X 1,25—
1065>0,50—650)¢3,50—545X4,25—116X3,5—390X2,75 =
= [0756—10015=741, kH M.

g M 5568 T4l
Omax= g~ T {7~ =155 T 948

g M 5568 741
Omin= "@ =W =155 182

=—J388,9 klla;

=318 klla.

Pacuer ycTOHYHBOCTH NPH NJIOCKOM CABHTe BHIMOAHAETCH 1o dopmyne (9}):

m
nenMaEeps<< — Pf.

< o
ne=10 n=1.25; my=0,95; m=1,15; ky=1,2;
Ecns=—=123,0-4-625-+159-}-2824-2684-62=1512 kH.
P=6268 kH.

1,00 1,25X0,95 X 1512 < —11—’%—3 6268X0,5;

1800 << 3000.
7. CtaTtudeckuil pacueT 1O MWBaM KIagKH

7.1. I'lo mBY Ha orM. —9,6 M.
7.1.1. Onpenenenne HanpsKeHHH:

0 2 N2
Wzi(_?éé’oﬂ._ﬁ_?.x;*o _ 1=0'>é2*° —104 u;

F=05 Mm% py=1360 xH; P3;=900 xH;
g == 136042 164-4-900--1065--650-4-5454-116—75X 8 =
= 4964—600=4364 xH;
M=123,010,754625X5,944-159>X1,44+62X10,2--143-}-164 X 3,04
-4-1065<X0,75—164%3,0—650)X3,25—545X4,0—116<3,25=2197 xH - M;
4364 2197

— — 670 kIIa:
Omax="g5 T 104 0 %
4364 2197

7.1.2. Pacuet ycTofiuiBocTH Ha NJAOCKHA CHABHI:
Eczn=123,04-625,04159462=969 xH;

p=14964 kH.
29



INNPHJIO)KEHHE 6

(IPOJAOANKEHHC)

_L15

1,20
1150 <C2270.

7.1.3. Pacuer ycTofiunBOCTH Ha ONPOKHALIBaAHHE:

1,02X1,25X0,95 X969 <

4964<0,5;

n
fenmyMonp << B Myn; my=1,25;
H

Monp== 123,0)X 10,754-625X 5,94+ 159X 1,44-62% 10,2 4-
+143,0+164X0,5=6099 kH-m;
M,z = 1360 2,5--300X 2,5 1065 1,75-4-650% 5,75 -
+-164X5,50:4+-545X 6 5116 X5,75 = 14850 xH - m:

1,041,255 1,25 6099 < %?f?fg'—— X 14850;

9550 < 14200.

7.2. [1To mBY Ha OTM, —0,2 M.
0, =29 klla; 0..:=21 kIla;

Ea,r = 16,72—[-1_2_9_ 6,2X4,0=>567 xH: [y’=254 wm;

12,24-21
2

2E 412 =412490=502 kH.

Eap= 6,2X4,0=1412,0 xH;

7.2.1. OnpepeneHue HanpAXeHUH:
W=104 m3;, F=9,56 M2, P,=905 kH; P3=600 xH:
g =005+ 1644600-}-1065-+502,0—58X 8=
=J3236—464=2772 xH;
M=123,0(6,204-1,15) +567<2,54+62>X6,8+4 143,04
-1-164<X3,041065<0,756—502,04,0=2194 xH;

0272 2194 |
Omax = 9,5 ! 10’4 = 450 KHa,
Omin= 30 kIla.

7.2.2. PacueT yCTOHYHBOCTH Ha IJVIOCKHH CABHI':
Ecnn= 123+5f67+62,0= 752,0 KH;
P=3236,0 xH.

1,0X1,26X0,95X752,0 < _*_Ilf% X3236<0,0;

900 << 1530.
30



NPUJIO)XEHHE 5
(nponoaxennce)

7.2 3. Pacuer yCTOHYHBOCTH Ha ONPOKHJALIBaHUE:
Monp==123,00<7,354-567X2,54462,00X 6,84 1430-}- 164 X0,5=2987 xH - Mm;
My =9056>(2,5+136X 2,54+ 1065><1,75-4-502,00X6,5=7710 xH - M;

1,001,253 1,25)<2987 << -—i-%g—- XTT710,

4670<7400.

7.3. 110 1By Ha OTM. —2,8 M.
0, =22 Klla; 0a.s=16,2 klla;

()
Ea,r= 16‘72+2'"— 2.8X4.0=217 xH; ,'=1,3 wm;
Eap= —22F102 9 854,0—159 kH;

EEELQE :’159+90=249 KH.

7.3.1. Onpenenenue HanpsKeHHH:
W=10,4 Mm%, F=9,b Mm% Py=45625 xH; P;=300 xH;
g=452,5-+}164+43004 10656+4-249—35X8=2231—280=1951 kH;
M=123,0X3,95+217X1,3+62X3,4-+143,04164,0X3,04-
4+ 1065X0,75—249><4,0=1413 xH-wm;

1910 1413
Omsx= —g5— T 154

Omin= 70 KHa.

=340 klla;

7.3.2. Pacuer yCcTOMUHBOCTH HA TMJAOCKHH CABHI:
Ecns=123,04-217462=402 xH;
P=2231 xH.

1,0)X1,25X 0,957 402 < --%-’-;%— X2231X0,5;

480<C1070.

7.3.3. Pacuyer yCTOHYHBOCTH HA OINPOKHUJEIBAHHE:
Monp==123)0X3,95+4-217Xi1,3+62X 3,4+ 143,0-+164,000,5= 1202 kH - v;
M =452.5X2,5 +20X2,54+1065X 1,75-+249%6,5=46€C xkH - M.

1,0X1,25X1,25X 1202 << —11-12-1-(-)5- 4660;

1880<C4470.

8. QupenesieHHe MaKCHMAaJbHHIX HaNpsXeHHA B OCHOBaHHH COOPYXKEHHA
JKCIAyaTanHoOHHAs HArpy3Ka pacrnoJjiaraeTcs OT JIMHHH KOpJOHA.
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INPHJIOJKEHHE 6
(npoanoaXeHue)

CyMMa BepTHKaJAbHBLIX ciA (cM, 1. 6):
g=25568465>4,0X4,0=5568+1040=6608 xH.
CyMMapHHil MOMEHT:

M=741,0—1040X0,0=221,0 kH.

Hanpsxenns Ha nocTelu:

. . 6608 |, 2210
mAXTT 15,5 1 94,8

G 6608 ] -221 10
T 15,5 18,2

=436 klla:

=415 k[la,

KpaeBble HanpAxeHUd B TPVHTE OCHOBAHUSA TO KOHTAKTY C KaMeHHOH NOCTeMNbio:

— B oh— 6,5 _ .
01/ = Omax~Fg7— +Vhn =436 5o +11X3,0=259 klTa;
R iy =415 4 11X3,0=249 &[Ta:

L O g ok, v T Y S a3 T ‘

, b 40 |
O3 =0y~ ok — 87,4 703-2%3.0 =35 klla;

O max = 2594-35=294 xIla;
O i = 249+35=284 lla.

9. Pacuer nycroresioro MaccHBa

0.1. Pacuer THJI0BOH CTeHKH Ha NPOYHOCTH OT MaKCHMaJdbHOro OOKOBOro xanie-
HHA 3aCLINKH.

PacyetHas cxema:

O p=45,8—0_13,0ho=45,8—87,4)0,12=235,3 xI1a.

Coraacuo CHull 11-56—77 aast H3rHOAOUWIHX JIEeMeHTOB
anGMthmﬁRpWT; mp = 1,0;

6eTon M-250; me¢=10,9; R,=28,8 Kr/cwm?.
[To CHull 11-50~74 k,=1,2; n.=1,0.

1003502
6

39,3 X2,0°
12

1,2 T1,0X118 000 << 1,0X0,93X 8,873 000;
1<C4,1.

W.=vW,=1,75 =73 000 cm?;

M = =118 xH-m.



IIPHJIO)KEHUE 6
(OKOHuYUaHHeE)

9.2. PacueTr TopUeBO#l CTEHKH NPH ONHPAaHHH MaccuBa NMepPBOro Kypca Ha 3 TOUKH.

PacueTHas cxeMma:
: pr____F
4 20
- {

E“E"" -

I3 n. 8 g=6608 kH; gp-= _6?308

22032,
8

= 2203 kH.

M = =530 xH-mMm;

50> 3402
6

1,23X1,0X5 300 000<<0,903><0,9><8,8X 1, 700 000;
1<<1,9.

=1 700 000 cMm?.

T=l,75

PacueT Ha ckaJnlBaHue:

R== £2_ —1101,5 kH:

2
F=340>¢b0= 177 000 cm?;
11015 |
Cex == 1’7000-_550 kI]a.

INPHJ/JIO)KEHHE 7
(cnpaBOYHOE)

NEPEYEHb HOPMATHUBHbBIX NOKYMEHTOB

CHuIl 11-51—74. Tuapotexunueckne coopyKenns mMopckHe. QOCHOBHLIE MOJOXEHHA
POEKTHPOBAHHS.

CHHuIT 11-56—77. BeroHHble B Xese300eTOHHLIE KOHCTPYKUHH THIAPOTEXHHYECKHX
COOpPYKEHUH.

CHuIl 1I-16—76. OcHOBaHMSI THAPOTeXHHYECKHX COOPYKeHHH, HOpMEI NpoeKTH-
poBaHusl.

CHull 1I-57—75. Harpy3xku # BO3JAeHCTBUSI Ha THIAPOTEXHHUECKHE COOPYKEHHA
(BosIHOBHIE, € OBHIE B OT CYAOB).

CH#uIT I1-15—74. OcroBanus 30aHUH H COOPYIKEHHH.

HopMbl TeXHONOrHUECKOTO NPOEKTHPOBAHHS MOPCKHX TODPTOB.
BHTIT 01—7
Munmopbaor
1o Miigiaﬂﬂﬁ 0 pacuery oﬁmef;{ VCTONYHMBOCTH NMOPTOBHIX NPHYANBHEX COODVKeHH
a
BCH 9_:__%’99 3pYIIAIOHIMX YCHJH.
MMo®

3 3axkas Ne 1105 33




IIPHJ/IO)KEHHE 7
(OKOHUaHHE)

MHCTpYKIHA MO NPOEKTHPOBAHHIO MOPCKHX NPHYAMLHBIX COOpYIKeHHH,
BCH 3—80

Murmopoaor

Yxazannsa no ofechneucHuio AOATOBeYHOCTH OeTOHHHLIX H XKeJae3o0eTOHHBIX XKOHCY-
PYKIHH MOPCKHX I'HJAPOTEXHHUYECKHX COOpYXeHHi.
BCH 6/118—74

MM®, MunTpanccTpo
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