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IIpukazom Coro3MOpHHHUNPOEKTA
or 14 denpana 1979 r. N 24
CPOK BBEICHHA B HAEHCTBHe YCTa-
HOBJeH C 1 HOAOpA 1979 1.

Hacrosniuii pykoBoAsiiuii HopMaTuBHbii noKymeHT (PJl) pacmpo-
CTPaHSEeTCS Ha TpOeKTHpOoBaHUe rayObOKOBOAHBLIX IPHUYAJbLHBIX COOpPY-
)keuu#d I—IV KmaccoB H3 3aaHKepPOBAHHBIX MaCCHBOB-THTAaHTOB, B TOM
YHCJIE H ¢ OTKHAHBLIMU MaHeAsIMH, OJ MOPCKHUX IIOPTOB U CYHOPEMOHT-
HBIX 3aBOAOB. Kaaccudukainua cOOPYXKeHUH NMPUHATA B COOTBETCTBHH
¢ TpeboBanusimu raassl CHull 1I-561—74 «I'uaporexHuYeCcKue cooOpyKe-
HUS MOPCKH2. OCHOBHBIE IOJOXKEHUA NPOEKTHPOBAHHSAY.

TpeGosauug P/l pacnpocrpaHdgioTcd HA NPOEKTHPOBaHHE COODY-
JKEHHUH, BO3BOAHMBIX B CEHCMHUECKHX paHOHaX, B 30HAX PACIONOKEHHS
BEYHOMEDP3JIbIX, MPOCAAOYHBIX K TOP(PSAHBIX TPYHTOB, HA TCPPUTOPHAX,

NOJABEPXKEHHBIX ONOJ3IHAM, KapcTaM, H B APYTHUX CHENHPHUECKUX VCJIO-
BHAX.

1. ObILKE NNOJIO)KEHHUA

1.1. KoHcTpyKuusl IpHYAJBHOTO COOpyxKeHHuda (puc. 1) coCTOHT: H3
MacCHBA-TUTaHTA, BKJAIOUAIONIETO JIHIERBYIO CTEHKY [, THUJIOBYIO CTeH-
Ky 3, OOKOBBIe cTeHKH H auadparmbl /3, auuuie /2, OTKHAHYIO Iia-
HeJib 8, THOKHe TArd 9, ROJOHEHIPOHHUIIAEMYIO IPOKAALKY 7/, MOHTaXHbIe
nernu 10, xameHuo#l mnoctenud I/, BepxXHero CTPOCHUA 2, AHKCPHBIX
Tar 4, aHKePHBIX IJIHT & ¥ 3aChIIKH 6.

1.2. Tlo obmuM BompocaMm IPOEKTHPOBAHHUA NPHUAJLHBIX COOPYKeE-
HHAH U3 33aHKePOBAHHBIX MACCHBOB-THT'AHTOB HaJJIEKHT DPYKOBOJACTBO-
BaTbcsi TpebopanuamMu raaBel CHull Ha npoekrHpoBanne MOPCKHX
FHPCTCXHUUECKUX COOPYXKEHHUH, HOPM TEXHOJIOTUUYECKOI'0 TNPOEKTUPO-
BAHHSI MOPCKYX [OPTOB H APYIHX MACHUHCTBYIOIIMX HOPMATHBHHIX HOKY-
MEHTOB M0 IIPOEKTHPOBAHUIO U CTPOUTEJABCTBY MOPCKHX THAPOTCXHH-
JECKHX COOPYIKEHIIMN.

1.3. Llesrecoo6pasnocT NPHUMEHEHUS KOHCTPYKHHHU TJ1YOOKOBOJHBIX
NPHYAJbHBIX COOPYXEHHH H3 33aHKePOBAHHBIX MAaCCHBOB-THTAHTOB
YCTAHABJUBACTCS HA OCHOBE TCXHUKO-3KOHOMHYECKOTO COMOCTaBJICHWSH

BAPDHAHTOB KOHCTPYKIIHH, NPUHHMAaeMBLIX [JIsl YCJIOBHH CTPOHTEbCTBA
IIPOCKTUPYEMOTO 0O0BEKTA.

1.4. TIlpuuanbHpie COOPYXKCHUSA ©U3 3aaHKEPOBAHHBIX MAaCCHBOB-TH-
raHTOB PEKOMEHIYeTCsl IPUMEHSTh Ha CKAaJbHBIX, KPYHIHOOOJOMOYHBIX,
necyaHblX M [VIMHHCTHIX I'PYHTax OCHOBaHHH. He pekoMeHAyeTCst IIpH-
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MeHeHHe KOHCTPYKIMA K3 MacCHBOB-TUTAHTOB Ha uJjaax 0e3 cIenuaJsbHo-
ro o00CHOBaHu4.

1.5. KOHCTpYKIHIO MAacCHBa-THFaHTA H BEPXHET0 CTPOEHHS PEKO-
MEHAYEeTCS BHIMNOJHATL KAK W3 MOHOJUTHOIO XeJje300eToHa, TaK U H3
cOOpHBIX XeNe300eTOHHLIX 2J¢MeHTOB. Bribop cmocoba H3TOTOBJCHUSA
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Puc. 1. Cxema nmpu49aJbHOr0o COOpPYKeHHS U3 3aaHKePOBAHHBLIX MaCCHBOB-
FTHTaHTOB

NOJI’)KeH YCTAHaBJWBATBhCS B 3aBHCHMOCTH OT YCJOBUH CTPOHTEJIBCTBA
H BOSMOXXHOCTCH CTPOUTEJBHBIX OpraHu3ailuii Ha OCHOBAHUH COIIOCTAaB-
JIECHUSI TEXHHKO-3KOHOMHUUECKHX IToKasareJsied BapHaHTOB.

1.6. Ilpu mpoexTHPOBAHMH NPHYAJBHHLIX COOPYKEHHH K3 3aaHKepo-
BAHHBIX MACCUBOB-TUTaHTOB HeoOXOOVMMO HMETh MCXOJHBIE [JAaHHEBIE,
YCTAaHABJIUBAEMblE B COOTBETCTBHH C TEXHOJIOTHUECKOH HacThio HPOEK-
T4, €CTECTBEHHLIMH YVCJOBHSIMH YYacTKa CTPOHTEJbCTBA H TCXHOJIOTHEH
NIPOU3BOACTBA CTPOUTEJIbHO-MOHTAXKHBIX Pador.

2. YKASAHUA 11O PACYHETY
2.1. Oomue moNoXKeHHSA

2.1.1. Pacuetr rmy6OKOBOAHORO NMPHUYAJBLHOTO COOPYXKEHHUS U3 34aH-
KEpOBAHHBIX MACCHBOB-THI'AHTOB CJeAYET BBINOJIHAThL B COOTBETCTBHH C
tpeboBanusMu riaaB CHull mo npoekTupoBanui0 MOPCKHX H PeEUHHIX
FHAPOTEXHHYECKUX COOPYKEHUH, N0 MNPOEKTHUPOBAHHIO OCHOBAHUH
rUAPOTEXHUUYECKHX COOPYIKEeHHH, HA HAarpy3KH U BO3NEeUCTBUA HA THAPO-
TEXHHYECKHEe COOPYKeHHs (BOJIHOBLIE, JIEIOBHIE H OT CYAOB), HA IPOEK-
THpPOBaHue OCTOHHBIX U XeJ€300eTOHHLIX KOHCTPYKHUH THApPOTEXHUYE-
CKHX COOpPYXKEHUH,

2.1.2. PacyeT mpuHYAJBHBIX COOPYIKEHHH U3 34aHKCPOBAHHBIX Mac-
CHBOB-T'HIMaHTOB, HX KOHCTPYKTHBHBIX 2J€MEeHTOB H OCHOBAaHHWH CJacAYyeT
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IPpOU3BOAUTL MO MEPBOK U BTOPOU TrpynuaMm npefiesIbHbLIX COCTOSSHUH Ha
Harpy3KH H BO3JACHCTBHSA, YVKAa3aHHBIE B HACTOSIMIEM pasjele, ¢ npume-
HeHHEM COOTBErCTBVIOIHMX KO3(M(MUIUEHTOB MNEePEerpy3kH 7, COYeTaAHMSE
HArpy3o0K M., YCJAOBUH PabOTH M, HAAEXKHOCTH Ra H JOIOJHUTEABHLIX
KO3 PUUMEHTOB VCJAOBHH paGoOTH Ma, YUHTHIBAOIIUX OCOOEHHOCTH
NEeACTBUTEJNbHON paloThHl COOPYIKEHUA M ero 3jJeMEeHTOB H HEKOTOPHIC
YCJAOBHBIE TPEANOCHIJKHY €ro pacueTHol cxXembl. BeinuuHB KO3 (PH-
IIMEHTOB CJEeAYyeT NPUHHMATh COrJIacHO yKasaHusM VIHCTpYKUHH 1O
NIPOEKTHPOBAHHUIO MOPCKHX NMPHUAJbHBIX COOPYKEHHUH.

2.1.3. TIpH npoeKTHPOBAHUH COOPYKEHHS AOJKHB OBITh BBHIIIOJHE-
HBl CJAEeAVIOUINE PACUYCTHI.

ITo nepsoii epynne npedenvroix cocToAHull (MO TOTEpe HecylleH
CIIOCOOHOCTH HJIM HENPUTOAHOCTH K IKCIJIYATALHUHK) :

M0 Hecyled cnocoOHOCTH — MPOYHOCTH KOHCTPYKTHBHBIX 3JIEMEHTOB
B COOTBETCTBUH ¢ TpebGopanusmu ryaaB CHull mo npoekruposanuoo Oe-
TOHHBIX H 2KeJe300eTOHHBIX KOHCTPYKUHHU THAPOTEXHUUCCKHUX COOpYyKe-
HH{, 110 NMPOCKTHPOBAHUIO CTPOUTEJLHBIX KOHCTPYKIUHH, & TakKXke Ha-
crosiitmero PJI;

VCTOHUYHBOCTH 10 CXEMe IIJIOCKOrO CJIABHIa B COOTBETCTBHH C TPebO-
BaHuaAMu raaBut CHull no npoekTupoBanuio oCHOBaAHUH THAPOTEXHHUYE-
CKHX cOOpyxXeHuH B Hacrosuiero PJ1;

ofuie#f YCTOUYHUBOCTH aHKEPYIOIlero MaccuBa rpyHTa B COOTBETCT-
BHU ¢ TpeGoBanusaMu Hactosiero PII;

001lell YCTOMYHUBOCTH COOPYIKCHHSA B LI€JOM B COOTBETCTBUM C YKa-
3aHUSIMU 1O pacueTy o0llell YCTOAUMBOCTH NMOPTOBBLIX NMPHYAJBHBIX CO-
opyKeHUH H Hacrosimero P/I;

Ha TEMIICPATYPHO-BJAXKHOCTHBIC BO3JIEHCTBHSI B COOTBETCTBHH C
raapoii CHull no npoextHpoBanuio OeTOHHBIX H XKeJNe300eTOHHBIX
KOHCTPYKUUH I'iAPOTCXHAUCCKHX COOPYXKEHUH;

10 MHOTOKPATHO MOBTOPHBIM 3arpy:KeHUsM Ha BBIHOCJHBOCTb B CO-
orBercTBuM ¢ miaBo CHull o npoektuporanuio GeTOHHBIX H KeJje30-
OETOHHBIX KOHCTPYKUUU T'HAPOTEXHUYECKUX COOPYXKEHHUH.

Ilo sropoii epynne npedeavrobix cocTosduli (o pedopMaHusaM,
nepeMeLlleHUsIM U TPEIIHHOCTOUKOCTH):

CTaTUYECKHH PacueT COOPYKEHHUS, BKJAKUYAIOUWHNA pacueT II0 BEPTH-
KaJbHBIM OCaJKaM, TOPH30OHTAJNbLHLIM llepeMellieHHAM H yIJiaM NOBOpo-
ta, B coorBeTcTBUM co CHull Ha npoekTHupoBaHHe OCHOBAHHMK THAPO-
TeXHUUYCCKUX COOPYXKEHHH, Ha NPOEKTHPOBAHHE OETOHHBIX H XKeJje300e-
TOHHBIX KOHCTPYKUMH FHAPOTEXHHUYECKHUX COOPYKEeHUH U TpeOOBaHHSIMH
pacrosuiero P ;

o OOpa30BAHMNIO H PACKPBITHIO TPellHH XKeJae300eTOHHBIX KOHCT-
PYKIHH B COOTBeTCTBHH ¢ TpeboBanuaMmu CHull no npoextupoBaHuio
OCTOHHBIX H XKe/Me300€TOHHBIX KOHCTPYKIHH THAPOTEXHHUYECKHX COOPY-
JKeHHH.

2.1.4. Ilpu NpPOCKTHPOBAHHH NPHYAJbHBIX COOPYXKEHHH H3 3aaHKe-
POBAHHBIX MAaCCHBOB-THI'aHTOB HOJIZKE€H OBITb BHINOJIHEH pacyetT Maccu-

Ba-THFaHTa HA IJIaBy4eCTb W OCTOWYHBOCTb IIPH TPaHCOHOPTHPO-
BaHHH €ro.



2.2, Harpy3ku 4 BO3A€HCTBHSA

2.2.1. Xapakrep ¥ 3HaUYCHHe HArpPy30K, BO3JAEHCTBHI H HX COYETAHHH
clellyeT ONpenesisiTh B COOTBETCTBHH ¢ TpeboBanusimu rqaaB CHull na
Harpy3kKu U BO3JCHCTBHS, HA HATPY3KH U BO3JAEHCTBHS HA THAPOTEXHH-
YEeCKHE COOPYXKECHHA (BOJHOBLIE, JieJOBBE U OT CYAOB), MO OCHOBHBIM
NOMIOKEHUAM IIPOCKTHPOBAHHA MOPCKHX H PEUHBIX THAPOTEXHHYECKHX
COOPYKE€HUH, OCHOBAHHH T['HAPOTEXHHUECKUX COOPYKEHHH H HOPM
TEXHOJIOTHYECKOrO MPOECKTUPOBAHUA MOPCKHX NOPTOB. Pacuer npu4ab-
HOI'O COODYIKeHHs cJellyeT IIPOM3BOAHTL HA HATPY3KH, AeHCTBYIOLIHE B
NEePHOA CTPOUTRJLCTBA H 3KCIVIYATALlHH COOPYKEHHS.

2.2.2. Ilo xapakrepy HAedCTBusi HArpy3kd U BO3JeHCTBUSA Dpa3elis-
IOTCS1 HA ITOCTOSHHLIC W BPEMEHHBble; IOC/eAHNe, B CBOIO ouYepelb, IOMA-
pasaenqaioTcsd HA AJUTEJNbHBIEC, KPATKOBPEMEeHHbBIe H 0cO0hIe.

2.2.3. K nDoCTOSIHHBIM Harpy3kam H BO3JAEHCTBHSM OTHOCHATCH:

BEC PPYHTA BHYTPEHHEH 34CHINKH H 0aJJaCcTHOTO CJ0S;

HArPy3KH OT MNOCTOAHHBIX COOPYKEHHU TEXHOJIOIMYeCKOro Ha3Ha-
YEeHHS;

BeC MacCCHUBA-TUraHTa U BePXHErO CTPOEHUS;

O0KOBOE JaBJiEHHE TPYHTA BHYTPU KW CHAPYXKH MAcCCHUBA-THraHrTa OT
€ero BeCa W IMOCTOSIHHBIX HArpy3oK, PacloJIOKeHHBIX Ha ero noBepX-
HOCTHU.

2.2.4. K BpeMeHHBIM AJHTEJbHO AEHCTBYIIUM HArpyskam H BO3JeH-
CTBHSIM OTHOCSITCS:

Harpysk OT TPAHCHOPTHHX H Meperpy30uHbiX MAlIHH, PacloJiOXKeH-
HBIX HA TEPPUTOPHUU MNPHUAJIa;

Harpy3kKd OT CKJAAAUPYEMbIX I'Py30B;

O0KOBOE JaBJieHHE TPYHTA OT BPEMEHHBIX HATPVIOK HA TEPPUTOPHH
npHyaa.

2.2.5. K KpaTKoBpeMeHHO JAEeHCTBYIOIIHM Harpy3kam H BO3JEHCT-
BHUSIM OTHOCSITCH:

HaArpy3KUu OT HATAXKEHUd LIBAPTOBOB IIPH JICUCTBUHU HA CYAHO BETpa
H TeyeHus;

HarpyskH OoT HaBaJla CYJAHa NPH ero nojaxoje K NPHUAJILHOMY COOpY-
JKEHUIO;

Harpy3kd OT HapBaJjia Ha NpuyajgbHOe COOpYKCHHEe NMPUUIBAPTOBAH-
HOro CYAHA NMpH JAcHCTBUH BeTpa M TedeHUsd (NPHU pacydere NPOYHOCTH
OTOOHMHBIX YCTPOHCTB, 4 TAK¥Ke IPH pacyere NPOUYHOCTH B YCTOHYUBO-
CTH OCHOBAHHS);

BOJIHOBAsI Harpy3ka NpH Mnojaxoje 1pebHs H J0XKOWHB BOJHBI (IpH
IIPOBEPKE YCTONUYUBOCTH COOPVYIKEHUS HA ONPOKUABIBAHUE B CTPOHTEJIb-
HBIH TIEPHOL);

JICJIOBbI€ HATPY3KH;

BETPOBLIE HATI'PY3KH;

Harpyskd, BO3HUKAIOLIHE NIPHU TPAHCIOPTHPOBAHHH MacCHBA-THraH-
T4 H B Iipollecce CTPOUTEbCTBA.

2.2.6. Tlpu yyeTre COBMECTHOI'O HEHCTBHSA HArpPy30K CJedyeT COCTaB-
JIATH COUETaHUA H3 INOCTOSIHHBLIX, BPEMEHHBLIX JLJHUTEJLHO JeHCTBYIOIIHX
H OJHON K3 BO3MOXKHBIX KPATKOBPEMEHHO MAEHCTBYIOILUX HATrPY30K H
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BosaciicTBuH. CoueTaHUsl HATPY30K M BO3AECHUCTBHI NOJIKHB OBITH yCTA~
HOBJIEHBI B COOTBETCTBHHU C (PU3HUECKOH BO3ZMOXKHOCTBIO OJHOBPEMEHHO-
ro ux JeHCTBHUS Ha coopyxKeHHe. [as pacuera maccuBa-ruradra HJH
ero 3JIeMEeHTOB HeoOXOAMMO NpPUHHMATh HauboJsiee HeOJNAronpHATHHIE
COUeTaHHs H TOJOXKCHKA HArPy30K, npuyeM Jwobdas BpeMeHHas Harpys-
Ka He J0JXKHa BBOAHTLCS B COUYETAHHE, €CJH OHA yJayuuwiaer palboty
PacCYHTbLIBAEMOTO 3JIeMeHTA.

2.2.7. JlaBjaeHue TPpYHTA HA NPHUYAJbHOE COOPYIKEHHE H3 3aaHKEPO-
BAHHBIX MACCHBOB-TUT'AHTOB OT €r0 BeCa U PacnoJiOXKEHHBIX Ha HeM
MOCTOSSHHLIX U BPEMECHHBIX HArpy30K PEeKOMEHAyeTcs ONpeneaaTh IIo
MeTtoay KyJiOHa Ha VCJIOBHYIO BEDPTUKAJbHYIO IJIOCKOCTb, MPOXOAAUIYIO
yepe3 THUJIOBYIO I'PaHb COOPYIKEHHS.

2.3. CTaTHyeckuH pacuer

2.3.1. CraTnyeckuii pacyeT NPUUYaAJbHBIX COOPYXKEHHH U3 3aaHKepO-
BAHHBIX MAaCCHBOB-THT'AHTOB C OTKHJAHBIMH IaHeJssMH 3aKJK4YaeTcss B
Onpere/ieHHH YCUJHH, NeHCTBYVIOUIUX B 3JIeMEHTaX COOPYKEeHHUs (BepX-
HUe aHKepHBIe TSITH, OTKHAHblE IaHeJH U IIP.), OT BCEX HArpy3oK H BO3-
JeHCTBHH.

2.3.2. OnpejeseHne MakKCHMAaJbHO BO3MOXHBLIX BEJIHUHH YCHJAHH B
3JleMeHTaX NPHYaJbHOTO COOPYKEeHHs H3 33aaHKeDOBAHHBIX MAaCCHBOB-
TUTAHTOB C OTKHUJAHBIMH NAHEJsIMH CJAeAyeT NPOH3BOAUTHL IIPH pacuer-
HBIX cXeMaX, OTPpaxKalolluxXx paboTy OTACJAbHBIX 3JE€MEHTOB COOPYXKEHHS
B CTPOUTEJIBHLIN U 3KCIJIYaTallHOHHBIHM NE€PHOMAHI.

2.3.3. IlpenBaputesbHble pa3Mepbl COOPYKEHHSI HA OCHOBAHHUH OIIbI-
Ta TPOEKTHPOBAHHS PEKOMEHAyeTCs INPHHUMATbh CAeAYIONMMH: HIHPH-
Hy b MaccyBa-ryradtTa H b; OoTKuAHOH maHeau — He MeHee 0,35H (rae
H — ray6uHa y npuuaJa); TOJANHHY d JHHULILA U OTKUJAHOH MaHeJH — He
Menee 0,4 M; ToJuiMHy d; JHUEBOH cTeHKH — He MeHee 0,20 M; TOJIIH-
HY dy THIJIOBOH cTeHKHR — He MeHee 0,2 M; TosiiuHy d; OOKOBBHIX CTe-
HOK — He MeHee 0,25 M; Tonumuny ds nuadparm — He MeHee 0,15 M.

2.3.4. MakciMaJbHYyI0 BeJHUHHY YCHJHSI HA BepXHed aHKepPHOH
orope CJeAYyeT OmpeledaTh NP AEHCTBHU HA COOPYKEHHE BCeX Harpy-
30K H BO3JEHCTBHIl B IKCIJIVaTallHOHHHK nepuofn (pHc. 2) mo ¢popmyde

Ra max:‘z ' (I)

rae M — MOMEHT BcCeX CHJ, JeHCTBYIOIIHX Ha COOPYKEHHe, OTHOCH-
T€JbHO OCH, NPOXOJAINEH Yepe3 CepeauHy INOJOUIBHI COOpPY-
KEHHd, olpeJeisseMbli 110 popmyJie

M=Gl,—Eyly + E l;+ Tl; 4+ P, sna + Pyenc, (2),

rape (J — BeC COOpYKeHHUSI B KCINIYaTaHHOHHBIH MEPHOA;
[y, 9,3, 4 — TJICUH CHJ, IOKA3aHHbIE HA PHC. 2;
E, u £,— coOOTBeTCTBEHHO 3HAYeHUS TOPH30HTAJbHOH H BEPTH-
KaJbHOM COCTABJIAIIIUX PAaBHOAEHCTBVIOIUECH aKTHBHO-
10 AaBJeHUS TPYHTA, ONpelesasieMble B COOTBETCTBHH C

ranasoit CHull no npoektupoBaHHIO NOAIIOPHBIX CTEH,
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CYAOXOAHBIX ILJIIO30B, pPHIGONPONMYCKHLIX H pblboO3a-
W{HTHBIX COOPYIKEHHH;

T, Psgn,Pysn — COOTBETCTBEHHO 3HAUEHHSI HAarpy3KH OT HATAXKEHHSA
IUBaApPpTOBOB, TOPHU3OHTAJBHOH BOJHOBOUH Harpy3kKH H
B3BEIINBAIOUIEro JAaBJeHUd MPH OTKaTe BOJIHBI, OINpe-
peqasiemble 1o CHull Ha Harpysku u Bo3zjelicTBHS Ha
rEAPOTEXHHUECKHE COOPYXKEHHUS (BOJHOBHIE, JeIOBbIC

H OT CYJiOB).
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Puc. 2. CxeMa K pacueTy yCTOHUMBOCTH Ha CABUT B 3IKCIAYATAIHOHHBIH
NEePHOA

2.3.5. Tlo BeauurHe MakKCHMAJBHOIO R, max YCHJHS Ha BepXHeH aH-
KEPHOH OItope onpeliesseTcsa auamerp d, aHKepHOH TaAru no Qopmyde

o 4R4Ry maxlyncnmy
dy= n R Ccosa ’ (3)

rie ko — K03pPHUMCHT, VUUTHIBAIOIIUI XapakKTep H3MEHEHHS SMIOPHI

NaBJeHusI U PaBHMH 1,3;
R — HOpMATHBHOE HAIIpsXKEeHHe MaTepHasa aHKepPHBIX TAT;

!, — HIar aHKepHBIX THIT;
ne — KO3(pdHuHeHT coueTaHuss HArpy30K, IpHHUMAaeMblid JAJif Ha-

IPY30K B CTPOHTEJbHBIH nepHoi paBHbM (,95;
n — KO3(pPHUIHEHT Neperpy3kd, MNPHHMMAEeMbIH [IJig MOPCKHX
NPUYANBHBIX COOPYKCHHH PaBHBIM 1,29;

My — AONOJHHTEAbHBI KO3POPHIMEHT YCJAQBUH padboTbl, IIPHHHU-
MaeMbld 110 TabJja. 4 VlHcTpykuun no NpoeKTHPOBaHUIO MOp-

CKHX NIPHYAJbHBIX COOPYKEHUH.
2.3.6. Beannguna N ycuiHsI B y3J€ KpeIUJICHHSI OTKHUAHOH TIaHeJH

onpeAesiercs M3 pacuera COOpYKeHHsI 1O ABYM CTaJusM €ro 3achi-
KH — CTPOHTEIBHOrO W JKCIYyaTALHOHHOTO HEPHOIOB.
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2.3.7. B crpourenbubli nepuofx (CM. PacUETHVIO CXEMY Ha PHC. 3)
paccMaTpuBalOTCA BCe HATPY3KHU U BO3JAEUCTBHSI, ACHCTBYIOIIHE HaA CO-
OpPYyIKeHHe NPH YACTHYHOH ero 3achillKe 0 YCTAHOBKH BEPXHUX aAHKep-
HBIX TAT. BBICOTa 3acCHIIIKH YCTAHABJIUBACTCS H3 YCJOBUS VCTOWUUYUBOCTH

COOPYEHHS Ha CIABHT

I
ncnmﬂpcﬂﬂ \ﬁ 'EI:I_"PYH‘ 3 (4)

rie My — AONOJHUTENbHBIH KO3 dHUIHEeHT yCaoBUNH pabOThl, YUUTH~
BalOHIMA OCOOEHHOCTH palOTHl KOHCTPYKUHH, NPHHHMAaeE-

1

....ml||Il|ll|||||||m"r

F;Jn

Puc. 3. Cxema K pacuery YCTOHUHBOCTH Ha CABUI
B CTPOHTEJbHLIH IEePHOA

MBId 1mo Ta€a. 8 HHcTpykmHH 1O I[POEKTHPOBAHHIO
MOPCKUX NPHUYAJLHBIX COOPYIKEHHM;

Pz — BeJIMYHRA CABUTAIOUINX CHJ, olIpeaeasieMast B COOTBETCT-
BUU C yYKa3aHusaMu 1. 9.13 MaECTpyKUHHU 110 TPOEKTHPOBA-
HUI0O MODPCKUX NPUYAJLHBEIX COOPYIKEHHUH;
m — KOd(QPHUUUEHT YCJOBHH palbOTHI, NpHHHUMAEMBI AJIs TOp-
TOBBIX COOPYXKeHHH paBHBLIM 1,19;

Ry — KO3((PULIHUECHT HANEKHOCTH, NIPUHUMAEMBIH B 3aBUCHMO-
CTU OT KJacca coopyxkeHuss no 1. 9.8 MHcTpykuuu no
INPOEKTUPOBAHHIO MOPCKHX MPHUYAJBHBIX COOPYXKEHUH;

Py; — BeJHYHHA YAePKUBAIOUIHX CHJI;

PC.I[B:EXJ -+ P, on )

PYﬂ:(Gl+Ga+Eyu+ Pyan)fi

Ey, u £y, — BeJHUYHHB COOTBETCTBEHHO MOPH30HTAAbHOH H BepPTHKAJb-
HOH COCTABJANIIUX aKTUBHOrO JAaBJICHUS FPYHTA B CTPOH-
TeJbHBIA NEePHOA, ACHCTBYIOUIHX HA YCJAOBHYIO BEePTHKAJD,
IPOXOJSIIYIO Yepe3 THIJIOBYIO IPaHb OTKUAHOH NaHEH,

9



[ — KO3 (hHUIHEeHT TPEHHUSI COOPYKEHHSA 10 OCHOBAHHIO;
2
Exn:OFSTl h{) lai :
Eyﬂ: Exn tg 8;

31€eCb Ao, — KO3 (HUIHEHT aKTHBHOI'O JAaBJICHHSI I'PVHTA NPH HAKJIOH-
HOH TNOBEPXHOCTH 3AaCHIIKH 34 CTEHKOH, ompelesasieMblH
10 QopmMmyJie

cos? o,

lal'—_

I
(14 y2,)°

rie ¢ — yroJq BHYTPEHHEro TPeHHsi-TPYHTA 3aCHIIIKH;

(5)

- sin (@42} sin (¢—i)
a - cos 8 cos i ’

0 — YroJ TpeHHS TPYHTA 34CHINKH O CTEHKY;
[ — YroJ HakJoHa CBOOOAHOH NOBEPXHOCTH 3aCbIIKH K TOpH-
30HTY.

[Ipu onpenesienun 60KOBOTO AaBJIeHHS T'PYHTA AOMNYCKAETCH HUCNOJb-
30BaTh TaK»Ke METOJAbLl pacyeTa, OCHOBAHHBIE HA TEOPHUHU NPEAJbHOro
paBHOBeCHsI TPYHTa (MpUJIOXKeHHe D).

2.3.8. BeanunHa ropu3OHTAJbHOH COCTABJASIOUIEH peakIdH OCHOBA-
HUS oIpefiessieTcd CYMMHUPOBAHWEM BEJWYHMH DeakilnH, IOJYYEHHBIX H3
pacyeToB B CTPOUTEJBHBLIA U 3KCIJIYATALUOHHBIH MEPHOMI:

BenvynHa ropu3oHTaNbHOH COCTABJGIOUIEH peakIHH OCHOBAHHS B
CTPOUTENbHBIN nepuol (puc. 4,a) onpepensieTcs H3 yCJAOBHSA

R.rIZE-rl' (7)

rae £, — ropu3oHTaJbHAs COCTABJAIOUIAS PABHOJLEHCTBYIOILCH aKTUB-
HOTO HABJICHUSI TPYHTA B CTPOHTEJbHBLIA IepHOL, AeHCTBVYIO-
1Iero Ha VCJAOBHYIO BEPTHKAJIb, NPOXOASUIYIO Yepe3 ThLJIO-
BYIO I'DaHb MAacCHBA-THUraHTA.

EI1:0?5T1 hg Aal .

BennunHa ropH30HTAJbHOH COCTABJAKONIEH PEaKIHH OCHOBaHHA K2
(puc. 4,6) B 3KCIVIYaTAaIHOHHBLIM NepHOJ onpeAesieTci OT JACHCTBHA
NaBJEeHUS I'PYHTA OT MOJHOH 3aCHIIKH 332 COOPYKeHHeM (C yu4eTOM CHS-
THSl1 Harpy3KH OT JaBJieHHsl TPYHTaA 3aChIIKH CTPOHTEJbHOrO mepuojaa),
9KCIVIVATZIIHOHHOH Harpy3kH, Harpy3ku / OT HATAXKEHHS IIBAPTOBOB H
BOJIHOBOK HArpy3KH Pyen U Pysy, [PH OTKATE BOAHH IO Popmyae

Ry=Peas (8)

2 (14-p) MUEFy _
82

2 J
2 L E42 (1) l; EoF 3 kr i EEaFa

4

L
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rae M — cymmMa MOMEHTOB BCeX CHJ, ACUCTBYIOLIHX HA COOpYxKe-
HUE, OTHOCHTEJBHO CepeJUHbl OCHOBAHHS;
[, — AJHHA aHKEePHbIX THAl;

F,— njomajpb NMoIepeyHoro ceYeHuss aHKepHOH TATH;
[, — 1Iar asKepHBbIX THr;

a)

I3

oM

Puc. 4. CxeMsl K pacyeTy TOPH30OHTaJbHOH COCTaBJIS-
IOHIeH peakidH OCHOBAHUS:

Q@ — CTPOUTCALHBIN nepnos, 6 — 3KCIAvaTalHOHHBII TIEPHON

E — moayJibp nedopmManuyd martepHaia OCHOBAHHUSA, MPHUHUMAE-

Mbiil 10 CHull Ha npoekTupoBanue OCHOBAHHH 3JAaHHH U
COOPYKEHHH;

i — KO3(hpuitnenT OOKOBOrO pacUIMPEHHsT MaTtepuaJza OCHO-
BaHud, npuHumaeMusi no I'OCTy;

JFQ/I:GZI_'E}@lz _I_Eal3+ T[ﬁ _!—ngna 'I—PyBHC;

P ¢yp — BeJIHUMHA CABUTalOUIMX CHJI, AEHCTBYIOUIMX Ha COopy-
JKEHUE;
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PCﬂE:Ex2+T+PxBH;

Ex, u Ey,— COOTBETCTBEHHO IOPH30HTA/DbHAA U BEPTHKA/IbHAS COCTAB-
JSI0IUe PaBHOMEHUCTBYIONIEH 3MIOPbI AKTHBHOTO JaBJle-
HUS IPyHTA W BPEMEHHLIX HArpy3ok ¢ Y4eTOM CHSATHS
HArPy3KH OT TPYHTa CTPOUTEIHHOTO NMEPHOAd, ONPEALC:
MBEIe Ha OCHOBAaHHH JSHCTBYIOIIUX BeIOMCTBEHHBIX HOP-

MATHBHBIX JOKYMEHTOB.

2.3.9. Koadpduuuent k, sxonsuuii B gopmynay (8), mpeaAcTaB/seT
co6Ol TOPH30HTANbHOE CMEIlleHHe TOYKH KPEeIJICHHA AHKEDHOH TATH 32
cueT TepeMelleHUd AHKePHOH

& 7 MJAUTHEL OT JAEHCTBUA HA Hee €IH-
’ HUYHOH CHJIBI H ONpPEAeaAeT S IO
rpaduky (puc. 5) B 3aBHCHMO-
CTH OT VIJla ¢ BHYTPEHHEro Tpe-
HUS 34ChIIKH, MoayJas E; gedop-
MAllid MarepHaja 3achlllKH H
BHICOTH /i AHKEPHOHU TIJIKTHI.
2.3.10. BesqnuiiHa pacdyeTHO-
IO 3HAUEHHUS VCHJHUSA B y3J1€ KPell-
JeHUS OTKWUAHOU MaHeJH OIpene-

JAeTCsd 110 (popMyJie
N—=R—(G+E)f. (9

2.3.11. Illlupuny OTKHAHOH
ageJil MacCHBa-rHraHra CJaeny-
eT NPOBEPSITh U3 YCJIOBHA YCTOH-
YUBOCTH HA IIJIOCKHH CJHABHI B CO-
OTBETCTBHH C TPCOOBAHUAMH IJ1a-
Bol CHull nmo mnpoekTHpOBaHUIO
OCHOBAHUK  THAPOTEXHHYECKHX

COOPY2KeHHH 10 popMy.Je

30
A nonmRg N E
N 7 o 0= @ T U0

Bsicoma  anmeprou naumss 1
rie ¢, — BeJWUYWHA HHTCHCHBHO-
Puc. b. Fpa(iJHK 3aBUCHMOCTHU kEg';—': CTH Harpy:.;KH oT OT-
=[(h, ¢) KHJHOH IaHeJu B BbI-
eJexxallero rpyHTa;
n.— Ko3bPUIlMEeHT COYETaHUsI HAarpy3ok, MNPHHHMAaeMbiH paB-
peiM 1,0 mjs ocCHOBHOro coueTaHusi Harpysoxk u 0,9 — aasa

ocoboro.

2.3.12. TIpounocTh OCHOBaHMS HOJIXKHA ONPEAENATbCA B COOTBETCT-

pur ¢ Tpe6oBanmsamMd CHull no IPOeKTHPOBAHMIO OCHOBAHHH 3HaHHH
1 cOoOpykeHHMH. BesuunHa MAaKCHMaJjipHOTO KpaeBOro HanpsKeHHd
\Omax) N0 KOHTAKTY MAacCEBa-TMHrantra C OCHOBAHHMeM JOJXKHA YHAOB-

JIETBOPSATDb YCJIOBHIO
Gmax‘-ﬁRK HJH Rrps (11)
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rie Ry — pacuyeTHOe JaBJieHHe Ha KAaMEHHYIO IIOCTeJIb, Ha3HauaeMmoe
B 3aBHCUMOCTH OT MapOUYHOH IPOYHOCTH KaMHA C VYETOM
ero sojgonacummennocty no CHull Ha npoekTHpOBaHBE OCHO-
BAaHUU 3JaHHU U COOPYKEHHH;
Rr;— pacueTHoe AapJieHHe HA TPYHT OCHOBAHHA, MPHHUMAEMOE O
JaHHbBIM HHXKEHEPHO-FeOJIOTHYeCKHX H3bICKAHHH HJIH IO
CHull Ha npoekrtnpoBaHHe OCHOBAaHHH 3JaHUH H COOpY-
KeHuH.

[Ipu aTtoM Heob6Xoaumo, UTOOBl PABHOACHUCTBYIOIAS HOPMATHBHBIX
HAarpy3oK He BHIXOAMJA M3 gJpa CEUEeHHSA MAacCCUBA-ruraHra, 4yro olpe-
JleJISIeTCd YCJIOBUEM

Smax—O

min 1, (12)

Gmax-+ Smin

2.3.13. HopManbHble KpaeBbie HAMPIKEHUS ONPEHLAAIOTCS:
MO KOHTAKTY OCHOBAaHUS MAacCHBA-THTaHTa U KAMEHHOH NOCTeJH IO

dhopmyJe

Imax = qu (1 - ‘%) < Ky, (13)

e ——

min

rae g% — CvMMa BEDPTHKAJbHBIX CHJI, ACHCTBYIOIHHMX Ha IMOAOUIBY CO-
OpYIKEeHUS,
€ — JKCIECHTPHUCHUTET PABHOACHUCTBVIOIICH;
b — HIMpUHA MacCHBaA-THTaHTA;

10 KOHTAKTY KaMEHHOH IIOCTEeJH C IPYHTOM OCHOBAHHSI H3 YCJOBHSI

Iepeayn HarpysokK 4yepe3 KaMeHHYIO HaOpOCKy mojx yrjaom 45° mo ¢op-
MyJIe
b

Omax = 9max b4-2n '} hHTE < Rrp 3 (14)
min min .

rje yx — OObeMHBIH BeC KaMHS:
Hhag — TOJINMHA KaMEHHOH IIOCTEJ.

2.3.14. Tonmuua /; KaMeHHOH IOCTEJIH ONPENESIETCS U3 YCJIOBHS
JOTMYyCKaeMOro JAaBJIEHHS OT COOPY:KEHUA HA TPYHT OCHOBAHHA mo (dop-

MVyJie
i Ro—nb 2Rip—1c 6\ & (omax—Rip)
> — | | — L, (15)
Eap Eat 27y

A€ Omax — MAKCHMAaJIbHOE KPaeBo€ HalpsKEHHE B KAMEHHOH IIOCTeJH
10 KOHTAKTy C OCHOBaHHEM COOPYKEHHUSI.

2.3.15. Ilpu onpenesieHHHn HampsixKEHHH MOJ MOJOIUIBOH MacCHBa-TH-
raHTa pacueT NPCU3BOAUTCHA No cXeme (cMm. puc. 4,6). Ilpu sToM B
pacueT BBOAUTCI MakKCHMaJbHad BEJIHUHHA AHKEPHOHM  PEakiluu

(Ra, max), Onpegensemas 1o dopmyae (1).
2.3.16. PekoMeH/(yeTcsl BBINOJHATH CTAaTHYECKHH pacueT IPHYAJb-

HOrO COOPYXKeHHs U3 3aaHKEePOBAHHBLIX MAaCCHUBOB-THTAaHTOB aBTOMAaTH-
3HPOBaHHBIM MeTogoM Ha 3DBM ¢ nomompio nporpaMmbl <« H-
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raduT». TeKCT U YyCJOBHble 0003HauYeHHsA IporpaMMbl «l Hranr» npuse-
INEeHBl B NPUJIOKEHIH 4.

2.4. Pacuer MacCHBa-TUraHTa HA NJABYYECThb
H OCTOMYMBOCTD

2.4.1. Pacuer miaByyecTH MAaCCHBA-THTAHTA 3aKJKOUYACTCHA B Bbl-
YHUCJICHHUH €ro ocaaku 1) oOLIEenPpUHATEIMU METOLAMH.

BesuunHa oCalJkKH MacCuBa-TUraHTa AoJxHA o0eclleUHBaTb AOCTA-
TOUHBIH 3amac HaJABOAHOH YACTH C YUCTOM BOJHEHHSI H BO3MOIKHOCTH

KpeHa B Iiepuoj OYKCHPOBKH, a TakXkKe
MHHUMAJbHBEIH 3arnac [oJ [AHUIIEM
(0,50—1,0 M) Aas BO3MOKHOCTH YycTa-

HOBKH MdCCHBA-TUrdHTa B IIPOCKTHOC
[TOJIORKECHHUC.

2.4.2. Yron 0 KpeHa MacCHBAa-THU-

g TaHTa onpeaensieTcd U3 YCJIOBUA pa-

- BEHCTBA MOMCHTA OCTOHUHBOCTH M qcr

U KpeHauiero Momenta Mygp (puC. 6)
o ¢opmyJe

Puc. 6. CxeMa K pacuery mnJaBy- G”ml Si OZQZ T Qlll ’ (16)

YeCTH U OCTOMUYHUBOCTUH MAacCCHBa- OTKY A
rurafgra

§—arc sin ol (17)

Gﬂml
rae Q u () — CHJBI, BHI3BIBAIOHINE KPEH;
| u |y — jieyo KpeHsIIeH CHJIBI OTHOCHTEJAbHO LIEHTPA TAXKECTH
MacCHBa-THIaHTa;
G, — Bec MaccuBa-THraHTa;
m; — MeTaleHTPHUYeCKasl BHICOTA.

2.4.3. IlpoBepka OCTOHYHBOCTH MAacCHBa-ruraidTa Ha IJIaBy CBOIHT-
CA K OIPEAECJICHUIO METAlleHTPUUYECKOH BBICOTH 110 QOopMYyJIe

m;=p—4a, (18)
rje da; — PacCTOsiHUE OT ILEHTPAa TANKECTH A0 LieHTpa BOJOUIMELLCHUS,
0 — MCTAUEHTPHYCCKHUH paAMYC, OIIpeJe/IIeMblid 110 popMyJe
I
o= (19)

3J1eCb /g — MOMEHT HHEPUHH MACCHBA-TUIaHTAa 110 BaTEPJIHHHH.

2.4.4. Ilpn HecuMMmeTpuuyHOH dopMe MaccHUBa-TUraHta 4YacTb €ro
OTCEKOB AOQJXHa OHITh 3arpy:KeHa TaKHM KOJHUYECTBOM CHIIIYUYero Marte-

pHada WJau BOASAHOro OaJjnacra, 4ToObl LEHTP THNKECTH BEepPTHKAJBbHO
[IJaBAMOIEr0 MAacCHBa-THraHTa pacloJgarajcsd Ha OJHOH BEPTHKAJNU C
IIEHTPOM BOJOH3MeEUleHHS.

[Ipy mHajuudd BoAsIHOro OaJijiacTa B OTCEKaX MacCHBa-ruraHTa,
nepeMelaiolierocss B CTOPOHY KpPeHa, €ro OCTOHYHBOCTb YMEHbIAETCs.
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B sToM ciayuae BeslHUMHA METAUEHTPHUECKOrO paaHyca oNnpepesercs
no dopmyJe
fg—21
= BV ’, (20)

rae 2/o— CyMMa MOMEHTOB HHEPUHUH IJIoWajel cBOOOAHOH IOBEPX-
HOCTH XXHAKOCTH B OTCE€KAaX MacCHMBa-THraHTa OTHOCHTEJbHO
OCH, IPOXOAALIeH Uepe3 NEeHTP TAXKECTH IJIOWaAu U napaJi-
JIeJIbHOHU OCH HAKJIOHEHHS.

2.4.5. Bo n3bexanue 60JbLIKX VIJIOB KpPeHa OT ¢JAYYaHHBIX TPUUUH
(nepeMeulenus Jwaed, obOpynoBaHusi, MOTPEHIHOCTEH HW3TOTOBJICHHS,
O0aJ/JIacTHPOBKU H T. N.) HeoOXoauMo coOJoaenue veaoBus mi==0,0.

2.4.6. PekoMeHnnyercsi NPOU3BOJAUTh NPOBEPKY IJIAaBYYECTH H OCTOH-
YHBOCTH MAaCCHBA-THIaHTa ¢ NMOMOIUbLI AaBTOMATH3UPOBAHHOTO pacueTa
no nporpamme «l'uranrs na IBM MHUP. Terer u vciioBabe 0603Haue-
HHUS TIPOTPaMMBbl IPUBCACHB! B NMPUAOKECHUH 4.

2.5. Pacuer Ha npPOYHOCTL U TPEUIHHOCTOHKOCTD
3J€MEHTOB KOHCTPYKHHH

2.5.1. Pacuet 3jieMeHTOB KOHCTPYKIUHH MaccuBa-rHranrta (JuieBas,
THIJIOBAsI, OOKOBAS1 CTEHKH, NHUIILE) MO TPOYHOCTH, PACKPLITHIO FPeHIHH
U TPELUIHHOCTOHKOCTH CJeAVeT IIPOU3BOANTh HA MAaKCHMaJbHble YCHJIUA,
BO3HHKAIOLIHe B mpoilecce MPou3BONCTBA paboT (mepeMmelleHue U CIYCK
Ha BoAy, OYKCHPOBKA, YCTAHOBKA) H NPH 3KCOJAyaTalUH COOPYKEHH,
B COOTBeTCTBUH ¢ TpeOoBanuamu CHull no npoekTupoBanuio 6eTOHHBIX
U XKeNe300eTOHHBIX KOHCTPYKUMH THAPOTEXHHUECKHX COOPYKEHHH.

2.0.2. BesquunHbl HOPMATHBHBLIX HATrpPy30K CJAEAVET NMPHHUMAaThb CO-
rJJaCHO JEHCTBYIOIUUM BEJAOMCTBEHHBIM HOPMATHBHO-TEXHHYECKUM JO-
KYMEHTAaM.

KosdgdunueHT neperpy3ku # nNpuHHMAaeTcsa AJs BCeX BHAOB pacye-
TOB 110 NPOYHOCTH paBHBIM 1,20.

KosdpduuneHT HANEKHOCTH Ry COUETAHUSA HATPYIOK #ic A JAOIOJ-
HHTeJNbHble KOIDDHUIHENTH YCJAOBHH pabOThH My, CAEAYET NPUHUMATH IO
MHCTPYKUHH IO HIPOEKTHPOBAHHIO MOPCKHUX TMPUUAJBHBIX COOPYIKEHHH,
a Ko3(pdHIHEeHTHl ycJOBHH paboThl OeTOHA M KW apMaTypbl M, — IO
CHull na npoekTnpoBanne OCTOHHBIX H K€J1€300€TOHHBIX KOHCTPVKIHH
THAPOTEXENYECKHX COOPYIKEHUU.

2.5.3. Pacuer HapyKHBIX CTE€HOK MAaCCHUBa-THraHTa IPOH3BOAHUTCS
HAa THAPOCTATHYECKOE [JAaBJICHHE ¢ BHEIUHEH CTOPOHLI H BOJIHOBYIO Ha-
IPy3Ky, BO3MOXKHVYIO NpuH TpaHcnoprupoBke. [lpu cnycke maccusa-ru-
raHTa J4aBJIeHHE BOABI Ha MEPeJHIO N0 XOAY CTEHKY (JHLEeBYIO, THUIO-
BYI0, O0KOBYIO) cJjaraercsi U3 I'HAPOCTaTHUECKOTro AaBjieHus Pr U H3

CONPOTHRJEHHs BoAbl ABUKeHHIO P, =0,084 Ve P CKOPOCTH CHYCKA
Ve.=5,0 Mm/c (puc. 7).

2.5.4. HuxxHiow wacTth JHIEBOH H THIJIOBOH CTeHOK Ha BhicoTy 1,0/
(rae [ — mpoJieT MeXAY OCSIMH JABYX NONepeuHbiX CTEHOK) CJeAyeT
pACCUMTHIBATh Kak IJIHTY, 3alUECMJACHHYIO IIO TPEM CTOpOHaMm: ¢ 00-
KOB — B IOIlepeuHble CTEHKH W CHHM3y — B JAHHIIE; KOHCOJIbHYIO 4acCThb
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JULEBOH CTEHKH — KakK IJIUTY, 3alUeMJEeHHYI0O IO JABYM cropoHaMm. Ha
BoicoTe OoJsiee 1,0/ cTeHKY cieayeT pa3buTb HA TOPHU3OHTAJNbLHBIE IIO-
JIOCBI HCXOAS U3 yaoOCTBA pacueTa IIpH 3aJaHHBIX HarpyskKax H pacCyH-

THIBATh N0 ¢opmyJaM AJS IJIHT, 3allleMJeHHBIX 110 KoHuam (Ju6o
KOHCOJIEHBIX ).

— 7
_ A
| -
P 4 21/
Puc. 7. CxemMa K pacueTty Hapy:KHOH Piic. 8. Cxema K pacueTy jaHa-
CTeHKH MaccHBa-TUTraHTa ¢bparM MacCHBA-THUI'AHTA

2.5.5. Pacuer nmadparM npoH3BOAUTCS HA HATPY3Ky OT HABJECHHS
CHIIIYUero 3amOJIHUTeJNsI B cJaydae, KOrja OJWH H3 OTCEKOB 3aHOJIHEH
HAaCBLIIIEHHBIM BOJIOM TPYHTOM, a COCEAHHH OTCEK 3aI0JHEH BOIOHU
(puc. 8).

BepTukanbHOoe ¥ rOpH3OHTAJBHOE AAaBJEHHS ChIIYUEro 3amOJHHTE/IS

OTCE€KA PEKOMCHAVETCS ONPEAesATh No PopMyaam:
BEePTUKAJbHOE I aBJCHHUE

qy="1ho + go (1—8); (21)
FOPU30HTAJbHOE JaBJEHHE
P,=Xq,, (22)
rjae V1 — OObeMHBIH Bec 3aChIIKH C YYETOM B3BeUIMBAHMSI;
‘ F
ho= ;
hafi
F — qiomajap TTOTIEPEUHOr0 CEYEHHUS OTCEKA;
A, =1g? (450 ;) — KO03((HUIIHEHT aKTHBHOTO AABJECHUA T'PYHTA;
@ — yroJ BHYTPCHHEro TPEeHHS MaTepuajia 3aCHIIKI;
f1=1tg(0,75¢) — ko3 PHUIHEHT TPEHHS 34CHIIKH O CTEHKY;

U — BHYTpCHHHHU NEPUMETP OTCEKa;
Qo — JdaBJEHHE OT IJIUTHl MOKDPLITHS HJAX OT BHILIEJE-
)aiero ¢Jjaos;

~— BEJIHUHHA, omnpejenasgeMas n3 TaOJUIbLl B 3aBHCH-

MOCTH OT OTHOIUEHus1 y:hp , rie y — rayoOuHa,

OTCUHTBIBACMdsl OT BEPXa PpacCMATPpHUBACMOroO
CJIOH.

ef e
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: : : |
y : hy | g I y : hy l & y : hy 3
l
0,1 0,095 || 1,0 0,632 2.0 0.865
0,2 0,181 1,1 0,667 2.1 0,887
0.3 0.259 1.9 0.699 2.9 0,889
0.4 0.330 1.3 0.727 23 0.900
0,5 0,393 1,4 i 0,73 2.4 0,909
0.6 0,451 15 0.777 2’5 0918
0.7 0,505 1.6 0,798 2.6 0926
0.8 0.551 17 0.817 27 0,933
0.9 0.593 1.8 0.835 || 2.8 0,939
_ _ 19 0,880 2.9 0,945
_ _ = ] 3.0 0.950

2.9.6. [luuine maccuBa-ruraHTa B IpeAesax KaxkJIOro OoTrceka pac-
CYHTBHIBaeTCsl Kak IJAHTa, 3alleMJIeHHAas 0 KOHTYPY H HarpyxeHHasd
HOPMaJbHOH Harpy3KOH, 4 TakXe PacTATHBAIOIIAMH YCHAUSIMH (OMOp-
HBIMH pEeakKLHUSIMH) OT JAaBJicHHS 3aloJHEHHS HAa HapyXKHBIe CTEHKH
mMaccuBa-ruranra. [Ipu Boibope MakcuMaJbHOH HArpy3KH HeOOXOJIMMO
V4eCTh THAPOCTATHUECKOE JaBJCcHUEe BOJLI, PCAKIIHIO 'PYHTA OCHOBAHHS,
COOCTBEHHYIO MacCy AHHINA W JaBJeHHE BHYTPEHHEIro 3alOJHEHHS.

2.0.7. OTR#AHYIO IaHeNdb cleyeT PACCYHTHIBATh HA 3KCIJIYATAHOH-
Hble HArPY3KH H NPOBEPSATb HA ACHCTBHE THAPOCTATHYECKOTO A aBJEHHSA
BOZBI KaK IUIHTY, CBOOOAHO ONEPTYIO IIO KOHTYPY, C YUETOM AaBJEHHUS
BOJAbLl OT CONPOTUBJECHHUSA ABUKEHUIO IIPU TPAHCHOPTHPOBKE.

2.6. Pacyer yCTOHYMBOCTH NPHYAJBHOIO COOPYKEHHSA

2.6.1. Ilpu npoexTupoBanuu NpHYaJbHLIX COOPYIKEHHH H3 3daHKe-
POBAHHBIX MAaCCUBOB-TUTAaHTOB HEOOXOAUMO O0ECICUUTD:

YCTOHYVEOCTb OTHAEJLHBLIX 2JIEMEHTOB IIPHYAJBLHOTO COOPVKEHHS
(AaHKepHBIX CHCTEM, OTKUJAHBIX IHaHeJeHd H AP.);

O0IIYI0 YCTOHYHBOCTb COODYKEHHS].

2.6.2. OcHOBHBIE NOJIOXKEHHS pacyera oOUIeH yCTORYHBOCTH NPHHH-
MalOTCsI B COOTBeTCTBUU ¢ YKasanuamu raaB CHull no ocnoBBIM
MOJOXKEHHAM NPOEKTHPOBAHUS CTPOUTEJNBHBIX KOHCTPYKIHMH H OCHOBA-
HHH, NPOCKTHPOBAHHUSA OCHOBAHHUH THAPOTEXHHYECCKHX COOPYKEHHH,
OCHOBHBIM IIOJIOXKECHHSIM IPOECKTHPOBAHHA MOPCKHUX H PEYHBIX THIPO-
TeXHHUYECKHX COOpyXKeHHH. PacupeneiieHHe BPEeMEHHEIX HAarpysok OT
CKJIaIHPYEMBIX I'PYy30B, a TaK¥ke€ OT IMOABUIKHOI'O COCTABA KEJe3HOM0-
pOKHOrO U 0e3pesbCoOBOI0 TPAHCHOPTA CJAEAYyeT VCTaHABJHBATL B
COOTBETCTBHH C HOPMAaMH TEXHOJOTHYECKOrO NPOEKTHPOBAHUS MOPCKHUX
IOPTOB.

2.6.3. Pacyer VCTOHUHMBOCTH IIPHYAJbHOTO COOPYXKEHHs H3 3aaHKe-
POBAHHBIX MAaCCUBOB-THI'AHTOB MO cXeMe IVMIyOMHHOrO CABHrAa pEeKOMEH-
AveTcsl MPOHU3BOJUTL MO METOAY KPYIVIOHHJIUHJPUUECKOH ITOBEPXHOCTH
CKOJbxKeHHs. 1lpu Hanuuuu npociioek ¢jaadbIX IPYHTOB, ONpeae/AI0NIUX
BO3HUKHOBEHHE (QPHKCHPOBAHHOH IOBEPXHOCTH CKOJIbXKEHHA, pacuer
VCTOHYHUBOCTH PEKOMEHAYeTCS IPOU3BOAUTHL IO METOAY JIOMAHBIX TIO-

9 3akaz Ne 630 17



BEPXHOCTEH CKOJbXKEHUSA (MeTOh TOPH3OHTAaJbHBIX cua bepepa c yue-
TOM BJIHSIHHS cHJ cuenyenus B rpyHTte no H. H. Macjosy).

Ilppmeuanne. llpu pacuere VYCTOWUHUBOCTH HabepeXHBIX B COOTBETCTBHH
¢ upunoxenueMm 3 raassl CHull 0o mpoekTHPOBAaHHUIO OCHOBaHHH TI'HAPOTEXHHUECKHX
COOPYIKeHHH JONyCKaeTCs HCI0Jb30BaTb METO]|, OCHOBAHHLIK HA TEOPHH NPeJAeJbHOro

PaBHOBECHS IPYHTA, C YUeTOM HAJHUYAS KaMEHHON NOCTeJH IO MOJAOIIBOH COOpYKe-
HH S,

2.6.4. Ilpu pacuere yCTOHYHMBOCTH TPHYAJbEOIO COOPYRKEHHS IO
rJiyONHHOMY CIABUTY B NPEANOJOXEHUHN CKOJNbLXEHHS 1O KPYIJIOIMHJNH-
IPHUECKUM MOBEPXHOCTAM YCTOHYHBOCTh 00eclieyuBaeTCs, €CJIH

m

Rt Mew < .

M}'ﬂ ’ (23)

rae Mes ¥ My;, — COOTBETCTBEHHO CYMMa MOMEHTOB CHJI, CJABHIa-
IOIIUX ¥ YAEPKHUBAIOILHX COOPYIKEHHE, OTHOCHTEABHO LEHTPa OKPYKHO-
CTH CKOJIbXKEHHH;

I n
My=R, (é g;cos o, ige; + 2 Ci lz');

=1

n
M= R, E q;sina;;

i1

‘ r; .
311€Ch o ; = arcsin RL‘ yroJl HakJoHa KacaTeJbHOH, POBEHAECH-

HOM K JAyre B TOUKE NEpeCceueHHs JHHHH
JEHCTBUA CHJBlL ¢ AYTOH CKOJbXKEHHUS, MO
OTHOUIEHHIO K TOPU3SOHTAJbHOU JIMHHH.
IJTOT yroa obpa3yercsl Tak¥kKe OT mepece-
YCHHUA pajaHyca Ry, TPOBeJEHHOTO K YKAa-
3aHHOH TOUYKeE I0J I-H IOJOCOH, ¢ BepTH-
KaJaplo (puc. 9);

¢ ;— CyMMa BeCOB PAa3JIMUHLIX CJOEB TpPyHTa,
3JICMEHTOB COOPYIKEHHSI H BCPTUKAJNbHOH
Harpy3KH Ha NOBEPXHOCTH 3aCHINKH;
Ry — pamguyc AYru CKOJbXKCHUS:
r;— paccTosHHe 1O FOPH3OHTAJM OT [eHTpa
BpalleHus 0 JIMHUH AEUCTBUSA CHJH § ;;
@ ; — YTOJ1 BHYTPEHHErO0 TPEHUA I'PYHTA B OCHO-
BaHHUU MOJIOCHI;
¢ ;— CliellJIeHue I'PYHTA B OCHOBAHUH IIOJIOCHI,
l;— nJuHa AYIH 110 OCHOBAHHIO TOJIOCH.

2.6.5. HauboJiee onacroe AJas YCTOHYHBOCTHU COODPYIKEHHA IOAONKE-
HUE IeHTpa BpauleHus MO METOAY KPYIVIOUWJAHHIAPUUYECKHX MNOBEpPXHO-
CTell CKOJIbJKeHHA omnpenenserca nombopom. llpr HaawyHu HamIaCTO-
BaHHSI Pa3JHUHBIX T'DYHTOB HeOOXOJAMMO IPOBECTH AONOJHHTEJIbLHYIO
NPOBEPKY YCTOHUEBOCTH II0 KOHTAKTy MEXKAY OTAeJbHBIMU CJIOSAMH
IPYHTa AJIS AYT CKOJIbXKEHHUS, TPOXOAALNX B 00J1aCTH VKAa3aHHOrQ KOH-
TaKTa.
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2.6.6. B pacuere YCTOHUHBOCTH IO METOAY KPYTJIOHHUJUHJAPHYECKHUX
noBepXxHocTed (cM. pHC. 9) BpeMeHHble HArpy3KH OT CKJIAZHPYEMBIX
rpy30B, a TakKxXe TPaHCIOPTHBIX CpeAcTB B 30He (O'M y KOpAOHA He
VYUTHIBAKOTCS. BeJinunHa yKa3aHHOH 30HB OnpeleasieTcd PacCTOsHHEeM
OT JIMHHHU KOPAOHA 10 TOYKH M mnepeceducHHs] AYTH CKOJIbKCHHA C Ipsi-
MOH, IIPOBCAEHHON NOJ VIVIOM ¢ K BEPTHUKAJIH H3 LEHTPA 3TOH JAYTH B

CTOPOHY TEPPUTOPHH.

;::
b . | ‘?J
0 I, ﬂ g? .
Ty .....ﬂlnﬂﬂl""IIIIIIIIIII

Puc. 9. Cxema K pacuery YCTOHYHBOCTH IO METOZY KpPYIJIO-
HUJHHAPHYECKUX NMOBEPXHOCTEH CKOJIbXKEeHH#

2.6.7. Ilpu pacdeTe yCTOHULBOCTH NPHYAJBHOI'O COOPYXKEHHA IO
1V1yOMHHOMY CABHIY B IIPEJIOJNOKEHHN CKOJbXKEHYA 10 JOMaHbiM ((PUK-
CHPOBAHHBIM) MOBEPXHOCTAM CKOJBXKeHUn (MeTold MacjoBa—Dbepepa)

VCTOHYHBOCThL OOecrneunBaeTcs, €CJil
(A
ncnmﬂRcﬂB “‘g T Ryn ' (24)
H

rie Regs U Rys — COOTBETCTBEHHO abCOJNIIOTHBIE 3HAUYEHHSI CYMMB
FTOPU3OHTAJBHLIX MPOCKIHMH peakUud OCHOBaHHS, MNpelCTaBAAIOMNX
VAEPKHBAIOIIHE H CABHIalollKe CHMABI AJs 6/J0KOB, Ha KOTOpHEe PasOHT
CABHraeMbli 00beM TPYRTA.

B pacuere yCTOHYHBOCTH HO MeTOALY TOPH3OHTAJbHBIX CHJ BPEMECH-
HYIO Harpysky cJeAyeT pacnoJjaraTtb Ha HEYCTOHYMBHIX OJ0Kax, T. €.

Ha 0JI0KaX, Y KOTOPHX Reas > Ry;.
2.0.8. YCTOHYHBOCTb COOpPYXEeHHsI [PH HaJMHYUH (HKCHPOBAHHOH

IIOBEPXHOCTH CKOJIbxKeHUus (puc. 10) npoussoautcst no Gopmysnam:

RC.&B: 2 Qitg TR (25)
ib
Rua=2(Qi + 7k ) ltga—tg (ai—9))), (26)
rie Keps — aKTHBHOE JaBJieHHE TPYHTa IIPH OTCYTCTBHH TpPEHHA H

CIleNJIeHHS;
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(Q; — Bec pacyeTHOTO 0JIOKA;
0. ;— YTOJI HAKJIOHA IOBEDXHOCTH CKOJIbIKEHHS K I'OpH3OHTY;

Ryy — 4acCTb AKTHBHOI'O JAAaBJEHH, BOCIPHHUMAETCA TPEHHEM U
CILENIJIEHHUEM B I'PYHTE;
C;— CHEIlJIEHHe IpyHTa;
b ;— mupuHa 6JI0Ka COOPYIKeHHUH;
(;— YrOJI BHYTPEHHEroO TpeHusd IPyHTA.

loBepxnocms
CNOABICENUS

Puc. 10. CxemMa k pacueTy VCTOHUHBOCTH TO METOAY JOMaHBIX II0O-
BePXHOCTeH CKOJbXKeHHd

2.6.9. Ilpn pacno/jioxkeHNH AHKEPHBIX IJHT B YCTOHYUBOH 30He 3a
IpeaesaMu NPU3MB OOPYIIEHHS, T. €. KOI'la KPUBBle CKOJILKeHHSs Iepe-
CeKalT aHKEPHBbIe TATrH, pacyeT o0liell YCTOHUHUBOCTH KOPPEKTHDPYeTCs
JOIIOJIHUTEJIbHON VAEPKUBAIOIILIEH CHJIOH, ONIpeJedeMOu o popMyae

M}‘n ﬂOH:RaRo tg . (27)

[as1 MeTona ropu3oHTaJbHBIX CHJI
Rm mn:Ra ’ (28)

2.6.10. Pacyer yCTOMUHBOCTH aHKEPHBIX IVIAT PeKOMEHJIyeTcd INIpo-
U3BOAUTDL B COOTBETCTBUU ¢ TpeOopanuamu HMuCTpyKuvd no npoekTupo-
BAHUIO MOPCKHMX IIPHYAJBHHX COOPYXKEHHUH NPH HOPMATHBHBIX Xapax-
TEPUCTHKAX TPYHTOB B aKTUBHOH ¥ NACCHUBHOM 30HAX M HOPMATHBHBIX

BeJIMYHHAX HArpy30K Ha TeppUTOPHH. AHKEepHYI0 pPeaklHio CcJenyer
BBOJIUTh B pacueT YCTOHUYUBOCTH B BEJHUHHE, oNpeaesiMoi 1o GopMmyJie

R, "Taln p (29)

rae Ra — HODMATHBHOe 3HAYCHHE AHKEPHOH peaklHH, I0JyIaeMoe
pacyeToM COrJacHO YKa3zaHusiM MHCTPpYKUUH 1O NMPOEKTHPOBAHHIO MOP-

CKHX NPHUYAJbHBIX COOPYIKEHHH.
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2.6.11. Otkupnble naneau AOJXKHBL OBITH NMPOBEePEHBHI HA CABHT Ha
AECHCTBUE TOPU3OHTAJNBHBIX YCHIUU B y3JaX KpelJeHUsI K COOPYKeHHIO,
[TOJIyJaeMBIX M3 CTAaTHUECCKOT'O pacuera.

2.6.12. Tlpu pacuere yCTOHUYHMBOCTH IIPHUYAJLHOIO COODYXKEHHS Ha
JIOCKHH CABUI' YCTOUUUBOCTh 00eCIeunBaeTCs, eClH

nettty Teps < kﬂ T s (30)
rae Tc;p U 1y;— COOTBETCTBEHHO IIPOCKLHH CYMM HOPMATHBHBIX
CABUTAIOINMX U YAEPKUBAIOINX CUJI HA IIJIOCKOCTH CKOJIbIKEHUS.

2.6.13. Tlpn pacueTe yCTOHYHMBOCTH NPHYAJbHOI'O COOPYXKEHHS Ha
IOBOPOT BOKPVT IlepeaHero pedbpa UM BOKPYT TOUKH KPeIlJIeHUs aHKep-
HOU TAI'M YCTOMUYHUBOCTH ofOecneyuBaeTcs, eclu

m

ncnm,ﬂMHUB < B M};’ﬂ ) (31)
H

rae Muoos H Myyz — COOTBETCTBEHHO CyMMa MOMEHTOB HOPMAaTIHBHLIX

CHJI, CABHTAIOLINX HJIH VAEPKHBAKIUIHX COOpYy)XKeHHe (HJH 3JEeMCHT)

Npu NOBOPOTE BOKPYT pebpa WM TOUKH AHKEPOBKHY.

3. YKASAHHUA NNO KOHCTPYHUPOBAHHIO

3.1. Ilpu npoexktupoBaHuu NPHUYAJLHBIX COOPYKEHHH U3 33aHKEPO-
BAHHBIX MACCHBOB-THIMAHTOB HAIJEXKHT PYKOBOACTBOBATHCSA OOUIUMH
KOHCTPVKTHBHLIMH TpeOoBaHusaMu raaBel CHull Ha npoektupoBaHue
OCTOHHBIX W XKeJe300€TOHHBIX KOHCTPYKUUH THAPOTEXHUUYCCKUX COOpPY-
JKeHUH, AeHCTBYIOLUIUX BEJAOMCTBEHHBIX HOPMATHBHBIX JOKYMEHTOB C
YUETOM JOMNOJIHUTEJNbHBbIX TpeOoBaHHH HacTrosilero PJl, oTpaxkamomHux
OCOGEHHOCTH KOHCTPYHPOBAHHSA TAKHX COOPYIKEHHI.

3.2. 'abapuTbl KOHCTPYKIHH MAaCCHBOB-THI'2HTOB OIPEAC/adI0OTCS B
3aBHCHMOCTH OT BBICOTHl COOPYKEHHUS, AeHCTBYIOIIUX HATPY30K U (PH-
3UKO-MEeXaHHYeCKHX CBOHCTB TPYHTOB 34CHIIIKM U OCHOBAHHUS Ha OCHOBE
CTATHYECKOTO pacuerd, NPOBEPKH IJIABYUYECTH H OCTOHUHUBOCTH U pacue-
TOB YVCTOHYHBOCTH.

3.3. ToNmuHB CTeH MA4CCHBA-THrCAHTa HA3HAYAlOTCA HA OCHOBAHUU
pacyeTOB NPOYHOCTH C YUETOM AEHCTBYIOIIHX HATPV3OK B MOHTAKHBIH H
9KCIJIYaTallHOHHLIN [IE€PUOHI.

MuHUMaAbHVIO TOJIIHHY CTeH AJd KOHCTPYKIHU, HAXOAALIHXCSA B
CYPOBBIX YCJOBHSIX, PEKOMEHAYETCSI HA3HAYaTh B COOTBETCTBHU C YKa-
3aHHSAMH IT0 ofecneyeHHIO JOJATOBEUHOCTH OETOHHBIX M Keae300eTOHHBIX
KOHCTPYKUHH MOPCKHX THAPOTEXHHYECKUX COOPYKEHUH.

3.4. B 30He nepeMeHHOro YpPOBHS BOJABl PACUETHYIO TOJIIHHY CTEH
CO CTOPOHBLI AKBAaTOPHH B 3aBHCHUMOCTH OT 3KCIIVATALUOHHBIX H KJIH-
MaTHUECKUX VCJIOBHH PEKOMEHAVETCS YBEJHMUYHTb Ha D—10 cM.

3.5. B 06e3quBHBIX MOpPSX MHHHMAJbHAS BbLICOTA MaCCHBa-THTaHTa
A0JIKHa obeclleunBaTh €r0 BO3BLIIICHHE HAaJ CTPOUTEJbHBIM YPOBHEM
BOAbl oOecrneycHHOCTHID D0% He MeHee 0,0 M aJyiss BO3MOXKHOCTH YCT-
POHCTBA BepPXHEro CTPOEHUsA HacyXo.
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3.6. KOHCTpyKIlMs1 MaccuBa-ruraHTa MnpeAcTaBjsieT co00H TOHKO-
CTCHHBIH OOBeMHBIH OJIOK, H3rOTOBJEHHE KOTOPOT'O PEKOMEHAVeTCHd H3
COOPHBIX Keae300€TOHHBIX IIJIUT NPSAMOYTOJbHOH opMbl. Yucio 1 pas-
Mephl TJIUT CJe/yeT ONpeaeasiTb B 3aBHCHUMOCTH OT rabapuToB MacCHBa-
FUraHTa U3 yCJOBHS MAaKCUMAaJbHOIO YKPYIHEHHSI cOOPHBIX 3JEMEHTOB,
AOIyCKaeMoro cnoco0OM H3rOTOBJICHHS, TPAHCIOPTHPOBAHHSA H MOHTA&-
ka. Uucjao tTHnopasMepoB MJHT JOJKHO OBbITh COKpallleHO J0 MHHH-

MyMa.
/3 ! |
izﬁl | =
v /I
b ?;—-— 5
i N\

7 b4 2 oS
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Prc. 11. Cxema KpenJenHsl OTKHJAHOH mnauHean x  Puc. 12. BapHaHT yCTpOH-

-

MACCHBY-THTAQHTY ! CTBa  BOJAOHEIIPpORHHACMOro
! — gHHIle MaccUBa-TUTaHTa, 2 — "ufKag Ttara (uens); CThiKa OTKHIHOH NMaHCIAH C
3 — OTKHIOHasA NnAaHedb; 4 — MOHTAXXHBIH LIAPHUP MACCHBGCGM-THTAHTOM:

] — mAHUlie MAaccHBa-rirafdra;

2 — TuiJIOBast CTeHKa, J — pe-

3HHOBBlIe TpYORH; 4 — OTKHI-
Hafl TaHed b

3.7. CTelKH cOOpPHBIX JIEeMCHTOB MAaCCHBA-THTAaHTA MOTYT BHIIOJI-
HATHCA NMyTeéM CBAPKH BLINYCKOB aPMAaTypPHl WJIH C MTOMOIIBIO METJAEBBLIX
cTHIKOB llepenepust ¢ nocsaeayoOIUM OMOHOJHYHBAHUEM.

3.8. OTKuaHasi naHeJqb KPCHHUTCS K MAaCCHBY-THTAHTY C NOMOILIBIO
MOHTAXHBIX (HJHHJPUUECKHX IHAPHUPOB W THOKUX Tar (Lenen)
(puc. 11). MoHTaXHBIe IJapHHPBI PACCUUTHIBAIOTCS HA HX PafoTV TOJb-
KO B IICPUOJ MOHTAaKa.

3.9. Haactpohika npuuanabHOro COOpPYyKEHHS 13 MACCHBOB-THTAaHTOB
npeacrasaser cobol 60pToBYIO 6aaKy, KOTOpAasl BHIIOJHACTCS U3 MOHO-

JUTHOTO WJH cOopnoro xkeje3obetona. ToJdinna 60pTOBOH OaNKH Ha-
3HAUYAeTCA HUCXOM H3 IIPOUYHOCTHBIX PACUETOB.

3.10. JluueBass noBepxHocTb OOPTOBON OaqKH J0JXKHA BBICTYIIAThb
38 IJIOCKOCTb JIMIEBOH MNOBEPXHOCTH MACCHBOB-THTAHTOB B CTODOHY

AKBATOPHU HA BeJIMYHHY, JONYCKAWIINYIO KPEH CYyAHA Y NpHYyaJid, ¢ vde-
TOM paboTbl OTOOUHBIX YCTPOHMCTB, HO He MeHee ueM Ha 0,3 M.

3.11. Temneparypro-ocafoyHbie UIBbl B KeJe300€TOHHOH HAACTPOH-
Ke CJaeAVeT pacnojararb Ha PacCcTosHdl, HE npeapinrawoiiem 40 M gas
CKaJIbHBIX OCHOBaHHH U 20 M A/ HECKAJbHBIX OCHOBAHHH, C YUETOM
pasMepoB MacCHMBOB-TUFTAaHTOB, a TaKKe B MeCTax PEe3KOF0 HU3MEeHEHHS
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TPYHTOBBIX VYCJOBHH, KOTOpBEIE MOTYT BHI3BATh {PA3HHIY B BeJIHYHHE
0Cajo0K OTIeJbHBIX MaccuBoB. lIpu cooTBercTByIOLLEM OOOCHOBaHHHU
pacyeToM AJs1 HECKaJbHBIX OCHOBAHUK IOIYCKaeTcd YBeJHuYeHHe pac-
CTOSIHUSA MEKIAY TEMIEePaTYPHO-OCAJLOUYHLIMU HIBAMIL.

3.12. Mexay OTKHAHBIMH HaHEJAMH H JIeMEHTaMH OCHOBHOH KOH-
CTPYKLHH HEOOXOAUMO YCTPAUBATL BOLZOHCHPOHUIl4e€MBIY: CThIK, BAPDHAHT
KOHCTPYKUHUH KOTOPOro NnokKazaH Ha puc. 12. llpunuua padboTel npeana-
raeMoro CThiKa COCTOUT B IIpPeJBa- a)
PUTEJLHOM 3aKpenJieHHH OTKUJAHOM o
IIaHEeJH K OCHOBHOH KOHCTDYKIHH < l‘: -

g

s T3 -
MAaCCHBA-THTAHTA W B NMOCJIIYIOIIEM | i 4
HarHeT4HUU BO3JAYyXa B DPE3HHOBBle | , [P
TPYOKH NOJA AaBJEHHEeM JIO 2 aTM.

Puc. 13. BapuadT yeTpoicTBa aBTO- Puc. 14. BapyHaaTsl VIJIOTHEHHS CThI-
HOMHOTI'O pHCKprTHH OTKHJHbBIX IId- KOB MACCHBOB-THTAHTOB ¢ INOMOILBIO;
HeJIeH a — eGeHOYHOro KOHTpdHAbTPa: 6 —
MEeTaJdJAHdeCKOro MillyHta ¢ rib6xoll BCTaB-

KOH

3.13. ABTOHOMHOe PACKPHITHC OTKHAHBIX MAHEJCH INPOHU3BOAUTCS B
CJIeAVIOLEeH MOCJIefOBATEJBHOCTH:

cOpacuiBacTCs JaBJIeHHE B PE3UHOBBIX TPYyOKaX;

OTKHJAHAS NaHeJb OCBOOOKAACTCA OT OCHOBHOM KOHCTPVKIUHH;

pPACKDbITHE MaHeJel OCYIIEeCTBJIAETCH ¢ MOMOLIbIO MUI'YPHOro Mac-
cuBa, nepemeiiaemMoro kpasom (puc. 13).

3.14. Ilna obecneyenyss TPYHTOHCOPOHHIUAEMOCTH BEPTHKAJbHDIZ
IIBOB MEXKJAY CMeXHbLIMH MAaCCHBAMU-THTAHTAMH, YCTAaHaBJHUBAaEMbIMHU
Ha OCHOBaHHe, CJAeAyeT NPeAyCMOTPETh YIJIOTHEHI¢ CTHIKOB. KOHCTPYK-
I"MsI CTBIKOB MOXKeT BBHIIOJHSATLHCH B BapHaHTaX, NpeAcTaBJeHHHIX Ha
puc. 14.



[Ilpuaoxenne 1
(peKOMeHAyeMOoe)

NPUMEP CTATHYECKOI'O PACUYETA
NPHYAJBHOIO COOPY)KXEHHUA U3 SAAHKEPOBAHHDIX
MACCHBOB-TUTAHTOB C OTKUAHBIMHU NNAHEJAAMHU

Hcxoonote dannbie: taybnaa y coopyxXkenust H=13,0 M; 3acellka 3a COOpyKe-
HHeM — IIeCOK ¢ YIVIOM BHYTpEeHHEro TpeHusd =28, OTMeTKa KpeILIeHHs BCPXHeH
apkepHo#t Tarn -+0,5 M; war aukepHuix Tar [5;=1,0 M; MOAYyaL AedopManuu Marte-
pHaJia aHKepreIX Tar Ey =2,2-107 1¢/M2, MoayJsb aedopManud I'pyHTa 3acCBillKH E=—
= 1,810 1¢/M?;, koabdunuent G6oxoporo pacuiupeHus rpyHra p==0,28: k03¢ PUILHEHT
TPeHHs N0 IJEHHCTOMY ocHoBaHHwo [=0,30; yroJl TpeHHS IpYHTa 3aCBIOKH O CTEHKY
0=0,5 @; yros HakJiOHa CBOOOJHOII MOBEPXHOCTH 3aCBIIKH [=28°; mupHHA MacCHBa-
ruraura b=4,5 M; IHpHUHA GTKHAHOH maHeyni b;=>5,0 M; rosmuua guuima d=0,4 wm;
TOJIUIHHA JHILEBOH C1eHKH d1=—0,20 M; TOJIIHHA THWIOBOH CTeHKH d,—0,2 M; TOJIIHHA
Arapparm cpepHux dz=0,15 M, xpadnux d;=0,25 M; xospduiIlHeHT COUYETAHHS Ha-
I'PY30K #e=1 B 3KCIAVATAaHOHHBIN TiepHod H ne =0,95 — B cTpouTeNbHbIA; KO3 du-
IHeHT neperpysku n=1,2b; kos3pduylenT HajgeXHOCTH ky=1,10 (mjaa coopyXeHuh
I knacca);, gonoanvtenvusifi xoaddpuiuent ycaosui padorm m; =0,95 (npu pacuere
Ha IOCKHH CABUT): my; =085 B 3KcnayatauuoHuui nepuog u 0,80 — B cTpoHTeab-
HBIfi (OpH pacyeTe YCTOHYHBOCTH NHO KPYTVIONMHJIHHAPHIECKOH TNMOBEPXHOCTH CKOJhIKe-
HHn); my =0,90 (ns ankepHBIX TAT).

1. Onpenenenve MakCMMAJbROW BeJIMMHHBI YCHJHA B Y3J€ KpeIJeHHS
BHEIUHET0 AHKEPYIOLEro yCTpoiCTRa

1.1. Onpenesiendie Harpys3kH OT 3aChiIKH H BpPEeMeHHOH Harpy3kKH Ha TLIIOBYIO

rpayb COOPYXKeHHS IO pacueTHOH cieMe (puc. [1.1.1) corysacHO AeHCTBYIOIIUM Be-
AOMCTBEHHBIM HOPMATHBHLIM ACKYMEHTAaM.

qzz%,OTC/ﬂﬁ Q’2=6,0TC/M2 QS:J’G’,OTC/)HE

Puc. T1.1.1. Pacuernas cxeMa onpe/ieJleHHs HAarpy3kKH OT 33CHIIKH U Bpe-
MEHHON HAarpy3Kd Ha THUIOBYIO IpaHb COOPYIKEHHS

tg B=—m’+y m’ (m’ + ctg ¢) = — 0,900+ 70,900 (0,900-+1,881) = 0,846;
m’=tg (d+¢) = 0,900; B=40°14".

KosddunuedT aKTHRHOTO AaBJIeHUd I'PYHTA
ha="1311
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[Ipuroscenue 1 (npodoasenue)

Briuncsienre OpJAHHAT 3MIOPH aKTHBHOrO JABJEHHS TPYHTA:
Ha oTMetke 2,5 M 0,=4.0,311=1,244 T1C/M2;
Ha oTMeTke 0 6,=124441,8-2,5.0,311=2,644 1c/M?;
na otmMmetrke —13,0 M 04=2,64441,0-13,0-0,311=56,687 1c/Mm2,

[opusonTansHas cocrasiadionas E, paBHOAEHCTBYIOUIEH AaKTHBHOIO JaBJIEHHS
IpyHTA

g 1,‘244—12-2,644 254 2,644—56,687 13.0—65.512 ¢/

Paccrosisve 0T JUHHM J€HCTBUSA CUALL £, A0 NOJOUIBLL COOPYXKEHHS

_ 4,86-14,754-60,652-6,5
o 65512

Beprukanenaa cocrapagmomas Ey PaBHOLEHCTBYIONEH aKTHBHOTO JaBJICHHS
TPYHTa
E=60,012.0,249=16,312 1¢/M.

Bec ccHoBHOro 640Ka coopykenusa (F=381,334 tc/M.

1.2. Onpenenenre BOJHOBOTO JAaBJjieHHsi Ha cTeHKy Maccupa-ruranra mo CHull Ha
HarpyskH H BO3JeHCTBHS Ha THAPOTeXHHUYECKHe COOpYXKeHHS (BOJHOBBHIE, JeAOBLIe I
OT CVLOR).

OpauHaTa 31IOpH BOJHOBOTO HABJEHHS ONpenensieTcs no QgopMmylie

ls =711 Mm.

2 2
P=1he™*Y cos ot— kg e~ %Y cos ot —q k;z (1—e ™) cos 26t —
243
-gkgh e™5RY cos 26t cos ot.

IIpunpMas BricOTy BoOJIHBL A=—=1,5 M, gauny A=80 M (ycJoBHSA I pPUTrOpPBLEBCKOTO
JHMAaHa), NoJydaeMm:
0,28 H 13,0

cos at=10.

BosBniliende (MJAH NMOHH)KeHHe) CBOOOAHOH BOJHOBOH NOBEPXHOCTH HaJ CIOKOM-
HBIM TOPH3OHTOM OIpejessAeTcs: N0 GopMyde

——h cos at—Lcth kH cost ot =— 1,5.1— 20" 0% th{0,0785-13,0) 1 =—1,61 u.
Onpeaenenue opAHHAT BOJHOBOIO HNaBJEHHA:
253 .1.52 2.
y=0; P-—--rh—-ég—g kgh 15— 0,0782 1,5 0,07825 1,58 —1.401 T¢/M:

y=13,0 M; P==150"0078-130 _( 0883«
X€—2-0,0785'13,0 —0,0883 (1___€~-2-0,0735*13,0) —0,0104%

><€-—3-0,0735- 13,0 =0,344 TC/M.
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[Tpuncogenue 1 (npodoaxcenue)

[Ipyn moaxone K cOOPYXeHHIO BNAAHHHB BOJIHB PaBHOAGHCTBYIMIOIAS BOJHOBOIO

JaBJeHHS 401 4 )
Py pn= .61 '21’ 0——{— ' 01-{2- 344 (13,0—1,61)=11,066 1C/M;

a=7,42 M.
BeawuiHa Harpys3KH OT B3BelIHBAIOIHEro JaBJASHHA
.Py BH=O!774 TC!M.

1.3. Harpyska T oOT Harsi:KeHHS IIBAPTOBOB ONpPeRedsieTCS B COOTBETCTBUH CO
CHull Ha narpys3ku ¥ BO3AeHCTBHS Ha THAPOTEXHHYeCKHe COOpy:KeBHS H PykoBojct-
oM K CHull.

- 25,3

25

1.4. OnpenesieHHe MAaKCHMaJIbEOH BeJIMUHHH peaklun R, B  y3Jie XpeiljleHHd
BHEIIHEro aHKepyloulero ycrpoiictea no gopmyae (1)

M=1,25 (81,33%4-0,66—16,312-2,0 +65,512.7,1141,0.16,0
-+11,066-7,42+0,744.0,75)=731,891 TC M/M;

R,== 73}:;)8592 =54,214 1¢/v:
a=7,9°.

2. OnpepeneHue AHAMETPA AHKEPHOM TArM

g ]/4.1,3-1,5‘-54.214-1 .1,25-.0,90
a 3,14.1,6-104.0,9014

3. Onpeneaenne ycuaus B y3jae KpeilJeHlisl O ‘KHAHOH naHeH

=0,098 M=98 MMm.

3.1. TIpcRepka YCTOHUYMROCTH COOPYXeHHs1 Ha CIABHT B CTPOHTEAbHLIH IEePHOA
(puc. I1.1.2).

Ex'—_—-O,STlh(Z} A

aq’

)\ cos?¢  co0s228°
a1 cosd  cos 14°

E.—=05-1,0-3,42.0,804—=4,647 1C/M,
E,=4,647-0,249=1,157 1C/™;
(,=959,540 T1C/M;

G,—=21,08 Tc/M;

Py an=11,66 TC/M;

Py sn=0,774 1C/M™;

Y Pepe=1,25(4,647.11,066) =19,641 1c/M™;

L P,,==125 (59,5404+21,08+1,157+0,774) 0,3=30,957 Tc/u;

1,15
1,15

17,820 < 30,957.

=0,804 (npu i=09);

0,95-0,95-19,641 < 30,+97,
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I punrosenue 1 (npodorxcenue)

3.2. Onpenenenne ropH3CHTAJILHOH COCTraBASIOUIEH PEaKUHH OCHOBAHHA B CTPOH-
TENbHBIH NePHO.

R,=0,5-1,0-5,02.0,804=10,05 Tc/m.
=

- @Jﬂ

PHc. I1.1.2, PacuetHaa cxeMma NPOBEPKH YCTOHYHBOCTH COOPYIKEHHH
Ha CABHI B CTPOUTEJLHBLIA NEepPHOA

3.3. OmpenencHue ropH3OHTAJNbHOH COCTaBJSIIOLIEH peakuuu ocHoBaHHa E., B
-
9KCHJAYaTaUHOHHLIA nepuon (puc. I.1.3).

g, =41e/m” g,=6re/m* g =10rc/n?

-1-_---.---.nmn_-n!lllnilllllll_l_l_l!llllllllllllllll
- ke —\ /244
[_, :I ﬁ .

AR

4,

~635

;;"5)7

Puc. I1.1.3. PacyeTHag cxeMa onpeiesieHHs TOPH3OHTAJLHON CO-
CTaBJASAWIIEH peakKIlHH OCHOBAHHA R 3KCIIyaTallHOHHBIA NepHoL

Eyy=Ey—E,, =65,012—10,050=>55,462 Tc/M;
Ey2=55,462-0,249=13,810 TC/M;

M=1,25 (81,334.0,66—13,810-2,0455,462- 6,35--11,066- 7,42
4-0,774-0,754-1,0- 16,0)=596,168 TC-M/M:

Pepe=1,25 (55,46241,0-11,066) =34,410 Tc/m.
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IIpunroscernue 2 (oKkornuanue)
ITo dopmyse (8) omnpenenum BeJUUHHY R,:
»=39,0 TC/M.
3.4. ITosnasg ropH3oHTaJdbHAA COCTABJSIOWIAS peaKIUH OCHOBAHHUS
R =1,25-10,050+439,0=51,562 Tc/Mm.

4. IlpoBepxa mMHUPUHBI D; OTKUAHOH NaHe/H
Onpenenedle YCHAUN B y3Je KPeIJIeHHS OTKUAHOH NMaHeJH:
N=51,562—1,25 (81,334+416,312) 0,3 =14,945 1c/™;
q;=1,25(0,4-1,5+12,6-1,042,5-1,8)=22,125 Tc/Mm2;

; ___11,0-1,2:5_,-0,9_5-1,15>< 1§,945+ 16,312
T 1,15-0,3 11,125 7 22.125

=3,4 M.



[Ipunoxeunune 2

(pekoMenyeMoe)
IIPUMEP PACYETA MACCHBA-TUTAHTA
HA NJABYYECTb U OCTONYUBOCTD
1. OnpeneneHde opaMHATH IIeHTPa THAXKECTH MAacCHBA-THraHTa
HauMmeHoBaHHE Bec | Q:¥:
SNeMAHTA Boiuncnenue no dopMmyaaMm Q. Te Y:;, M T
p— ———— —— —— - r—r— ke l"‘ - — — EEE—— —
Hunine (6e3 KoOH- 0,4-14,0-2,5-4,0 | 56,0 l 0,2 l 11,2
COJIH )
Jlunepasi cTeHka 13,5-14,0-0,25-4.0 | 118,125 7,15 | 844,594
ToiI0Badg CTEeHKA (8-14- 0. 2+03 -0,5- 14)25 | 61,25 9,4 575,75
OTkuanas naunenb 5-14-0,4-2,5 70,0 2,9 | 203,0
Huapparma 13,5-3,75-0,25-2,6-2,0 | 63,281 7,15 452,459
» 13,5-3,75-0,2-2,5-2,0 50,625 7,15 361,969
0,2+ 0,4
KoHcoJab 5 0,5-14-2.5,0 5,25 0,31 1,628

EQ;: _—:—'424,531 ; EQ;}’{ =2450,6

EQE}’E _ 2450,6
Yuwr =307 = 424,531

2. Bopousmeiienue MaccHBa-THraHTa (0e3 yuyeTa BBICTYHMAIOI{HX 4YacCTeH)

0,240,4
2

—54)2450.1,0-0,41-3,75-1,0.0,4-2.1,0= (419,7914-0,97T;) M>.

I1aoinane NMOAOIIBEI MACCHBA-THTAHTA
So=I[0=14,0-4,56=63 M2,

=577 M.

0,5-14,04-1,0-0,25 (7,—0,4) 24+1,0-0,2- (7} —

— V— V;=424,531

ITnomaans cedeHMss MacCHBA-THTAaHTa 110 BePTHKAJH
Sr=1,6;=12,0-4,0=48 m2.

3. Ocajka MaccHBa-TUTaHTa
2 (419.7914-09T,)

Tj= 63—'—48 ’ Tl=7,69 M.
4. OpaHHaTa HeHTpa BOMOH3MEIeHH
_ 0,24-0,4 .
yu.8 —-[ (419,7914-0,9-7,69) 7,69-0,5-+—~—=0,5-14,0-0,31+13,5-1,0-0,25-2.7,15+

18.1,0.02.2.0.944-50.04.1,0-2.94-3.75. 1,0-0,4-2,0-0,2] . 494 531 —

419 ,7914-0,9.7,69- 0,585,993

424531 =407 u.

5. PaccTosiHHe OT LeHTPa TAXKECTH A0 HEeHTPa BOLOH3MEINEeHHSA
A=Y, r—Yu.s =1 1—407=1,7 M.
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Hpusroscerue 2 (oxonuarie)
6. MeranenTpinueckuit paauyc

I 14045
P= 1oV’ ~ 12.426.712

7. MeranenTpuueckasd BHICOTA, XapaKTepH3yloliad  OCTOHUHBOCTL  MaccCHBa-
rUraHTa:

=(,249 M

m,=p—a,;=0,219—1,7—=—1,451 M.

Tak kak m;<<0,b, To aAnga pocTuXedHUs OCTOHUHBOCTH MACCHBA-THTaBTa 3aJiHBaeM
ero OTCeKH Ha 3,5 M BOJAOH M NPOH3BOJHUM pacyeT OCTOHUMBOCTH MACCHBA-THraHTa B
TOM 2XKe HopslKe.

¥ Q;=424,5314-35-3,75-11,1-1,0=570,319 ;

Y Q;y;=2450,6+4145,688-2,15==2763,829 TM;

2763,829

yH-T - 570’319 —4:85 M, T1=10,36 M,

Yie =0,37T M; a=4,80—5,37=—0,52 M; p==0,375 Mm;
m,=0,37540,52=0,895 M>0,0 m.



[Ipuaoxernne 3
(pexomeHayeMOeR)

NPUMEP PACYETA YCTONYUBOCTH
NPHYAJDBHOTO COOPY)XEHHA U3 3AAHKEPOBAHHDbIX
MACCHBOB-TMTAHTOB C OTKUAHbBIMH NAHEJISIMH

PacyeTr o01iell yCTOHUMBOCTH MPHYAJBLHOTO COOPYKEHHA H3 3aaHKepPOBAHHLIX Mac-
CHBOB-THI'aHTOB ¢ OTKHAHBLIMH [aHeJIIMH MpOH3BeldeH no nporpamme «llypc». Ilpo-
rpamma «Ilypce» Ha agaropurmudeckoM f3bike AJIIOJI ucnoap3yeTcsi B IPOEKTHOH
npaktike UepHomopuuunpoekra. IlosdcHenuss no nporpamme <«Ilypc» MOXHO Ha#lTH B

VHCTpYKUUH 10 aBTOMaTH3HPOBAHHOMY pacueTy oOlie#i ycronunBoctd (HepHOMOp-
HUHIpoeKT, 1973).

2 2
| g =40mc/m* g =801c/rs =1001c/r1
+( 75 g 7 2 75
' J £ .
5 ¥
2 4 5 ; |
X V=26
|
[
-
130
T~
: \

Puc. I1.3.1. KpuBas CKOJAbXeHHs ¢ MHHUMAaJbHBIM KO3 PHIIHECHTOM
zanaca k==0,968

PacueTbl YCTOMYHBOCTH INPOBELEHBLl IPH PAa3/HUHLIX NOJOKEHHSIX LUEHTPOB KPHUBOH
CKOJIbXKEHHS JJIsl psiga XapaKTepHBIX TOUeK (TOUKa KpelmaeHHS OTKHAHOH MaHeJ H K
MAaCCHBY-IHI'aHTy, 3aJHSIA TPaHb OTKUAHOH NaHeaH). Pe3yanTaThl pacueToB CBeAeHH
B Tabauuy.

Kosdpdunuent 3anaca %, mojdyuaeMbii B pacueTe, pacCUATHIBAeTCs Mo QopMyJie

- ””fiﬂmﬂ — (0,91-1.16).

Ha puc. I11.3.1 npencrarsieHa KpuBasi CKOALXKEHUS ¢ MHHUMAaJARHRIM Ko3QdHIIHeH-
ToM 3amnaca k=0,968.

PesyasTaThl pacuera oOued YCTOHYUBOCTH NPHYAJILHOIO COOPYKEHUS
M3 3aailKepPOBAHHBIX MACCUBOB-TrHIaHTOB

. iirerrakib

l | KoopauHaTh 1eHTpa KPHBOH

Kosdbdunpenrt Panuyc KpuBoH CROJAbACHAA i
zanaca CKOJIbXKeHH A
| i ’
1,362 _ 26,66 +2,00 11,09
1,319 13,46 +3,00 —2,38
1,325 14,35 --4,00 —1,72
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[IpogonxeuHe

e ——— oy oy S P el el syl SR

b ‘ KoopanuaTu ueutpa

AnRYyC KDHBOH CKOJBIKCHHS
Koagtmer I

i CKOJbXKEeHHS y y
1,261 | 15,29 45,00 —1,05
1,217 16,25 -+6,00 —0,39
1,157 17,76 +7,50 0,60
1,006 : 18,17 +7,88 —1,13
1,758 27,23 —(,50 + 11,36
1,702 28,70 -+0,50 112,66
1,652 i 30,18 1,50 + 13,97
1,454 13,46 -1-2,50 —4,32
1,255 14,31 +4-3,50 —3,98
1,004 15,64 45,00 —3,47
1,018 17,48 +7,00 —2,80
0,968 19,37 19,00 | —2,12



[IpuaoxeHue 4
(peKoMeHIyeMOe )

[TPOTPAMMA «I'HTAHT>»

[IporpamMma «I'uradty npeaHasHaueHa JAJs onpelesieHHs YCHJIHH, BO3HHKAIOIIMX BO
BHEIUIHeM aHKepPVIOUeM VCTPOHCTBE M B V3J/le KpeIUieHHs] OTKHAHOH IaHeJNH MpHYaJ/b-
HOrO COOpPYXEHHAl M3 33aHKEPOBAHHBIX MACCHBOB-THFaHTOB C OTKHIHLIMH MAHE/SMH,
X 3aJaHHBIX €r0 reOMeTPHUYECKHX pasMepax M € y4eTOM JABYXCTaJHHHOCTH 3aCHIIKH
COOPYKEHHs, a TaKXe MNPOBEPKH IJIaBYy4YeCTH M OCTOHYHBOCTH MacCHBa-THTaHTa C
nomonbio S BM MUP.

IIporpaMMa no3BCJAET ONPENEJHTb BEJUYUHY AKTHBHOIO JaBJIEHHS TPYHTA,
peakIHI0O OCHOBAHHS, WIHPUHY OTKHUAHOH TaHeJH, MeTalleHTPpHUYeCKYIo BBICOTY, olecle-
YHBAIOMI VIO IJIABYYECTb U OCTOHYHBOCTHL MacCCHUBa-THraHTA.

B nporpamMe yuHTHIBAIOTCA XapaKTePHUCTHKH ABYX CJOEB TIPYHTOBOH 3aCHITIKH,.
JeUCTBHe BPEeMEeHHOH HarpyskKHM HE3aBHCHMO OT KOJIHYECTBA ee Y4acTKOB.

Jlnauna nporpammbl: 5067g, ¢ MCXOJAHBIMU JaHHBIMH — 5500,

YcaoBHBIE 0003HAYEHHA NPOrpamMmbl « [ MraHT»

F — yron BHyTpeHHero TpeHHUs I'PYHTA 3aCHIIKH
DE — yrosa Tpeuus rpyHTa O CTEHKY COOPYXKeHHS
U — yroJ HakJoHaA 3aChiIKH B CTPOHTE/bHBIH MEPHOL
L — nJqvHa maccUsa-rRraHTa
b — mxpuHa AHHIIIA MacCHBA-TUTAHTA
BK — mupuna xoHcoJHM AHHUINlA MaCCHBAa-TUTaHTA
Bl — mmpuHa oTKUIHOHA NaHeJH MACCHBa-THraHTAa
D — ToamuHa AHHIIAa MaccHBa-rHTaHTa
D1 — TosmnHa JuLeBOH CTeHKM H KpaHHUX aumadparm
D2 — ronmuna THAOBOH CTeHKH
D3 — rosmEHa cpeaHuX auadparm
Gl — oObeMHBIIT BeC IPYHTA HAA BOLOH
(G2 — o0beMHBIA Bec TPYHTA IIO4 BOAOH
(G3 — o0beMHBIH Bec xkKene300eToHAa
G — 00beMHBIE BeC xkene300eToHAa NOA BOJAOH
H — BbicoTa coopyxeHHs
H1 — BBICOTa 3achIIkd HaJ BOJOH
HM — BoicoTa MaccuBa-THraHra
GN — Bec HaACTPOHKH
RA — ycuaue BO BHelHEM aHKepVIOLIeM YCTPOHCTBE
DA — auaMeTrp aHKepHOH THTH
HC — BoicoTa 3acChlUIKU 3a COOGPYKEHUEeM B CTPOHUTEJLHLIH TepHON
R ~—ropusonTaJsibHas CoCTaBasolias peakluyl OCHOBAHHS
MU — xospdunpedT OG0KOBOr0 pacilUDeHHN TPYHTA 3aChiKH
EA — MoayJab gedopMalld MarepHaa aHKEePHBIX TAT
E — mMonynap aeopMalldHd TPYHTA 3aChIIKH
Pl —=xn
Al — aavpa anxepHo#l THATH
.S — mar aHkepHHIX THAT
K1 — xoagpPuuuent, onpenensieMbdl no rpaduxky (cM. pHC. D)
NP — ycuimie B y3ide KpellJieHHs OTKMAHOH IaHe H
FT — xo3¢pdHUUEeHT TPpeHHd COOPY:KEHHS IO OCHOBAHHUIO
KP — xo3ddunuent 3anaca, oupepeaseMulit no gopmyse (1) npusoxkenns 3

Al2n]=ay, qy, ..., 0., 4q,,~— MAaCCHB HCXOJAHbIX JAHHEIX, XapaKTePU3YIOUHX MOJOKE-

HHe q; # HHTEHCHBHOCTb ¢§; BPEeMEHHOHW Harpys3k#, rjae 21 — YHCJAO yUacT-

KOB BDEMEHHOHM Harpy3KH, BKJIIOYas HArpy3Ky ¢ HHTE€HCHBHOCTBIO g==0;
¢ — PacCTO<HHe OT JIUHUH KOPAOHA NI {-r0 y4acTKa
S — BbICOT2 €08 BOAAHOrO 6aJjacra.

ANropuTM mpOrpaMMmbl OpeACTaBJeH B pasjele 2.
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[TopsAAOK 3amnoJiHeHHst OIIHCATeJbHOH YacTH NPOrpaMMBi;

YCJI=1: N: LK; S§H; F; DE; G1; Hl; H: G2: G3: L: B; BK: Bl; D;: D1; D2; D3;
HM: G; GN: L4; K3; LS; CD; E; EA; MU; AL; Kl1; FT; KP; A[2n]; "KOHELL".

Ha nedates BHIBOAATCH CJAEAYIONIHE HAHHEBIe:

A — MakcuMmaJbHasl peakliyss BO BHEIUHEM aHKEPYIOLieM YCTPOUCTBE;
HC — BeicoTa 3aCHNKH B CTPOHTEJLHBIH MEepPHON,

R — ropusoHTa/ibHAsl COCTaBJAAKCLIAA DPeaKIHH OCHOBAHHY,
NP — ycuaue B y3Jie KpenJeHHs OTKHIAHOU NMAHEJH,;

Bl — mupuna oTKUJAHOH TaHENH;
GM — Bec coopyKeHHH;

EQ — npoMe:KyTOUHBIH KOHTPOJIbHBIH Pe3yJbTar.

Hcxoauple naHHBle W pe3YyJabTaThl pacideTa MOJJKHB HMeTh CJeAYIOllHe pa3Mep-
HOCTH:

IJHHA — M;

yroJl — paj;

CHJIa — TC;

MOAYJab AedOpMalHH — TC/M?;
0OLEMHBIA BeC — TC/M3.

»5.1.”BBIB” "TI1IP"10J[TUTAHT], "CTPO”";U=F;Pl1=3.1416;L.2= (B—BK) /2;M =
TG(DE+-F);CF=CIG(F);TB= —M+-y (MX (M+-CF));BE=ARCTG(TB); LA=TB/(TG(DE)
JTG(BE-+F));C2=GIXHI;C3==C24G2 X (H—HI);EQ=0;Z1 =0;SQ=0;"J1JI"T = [ "[1I"2
" O”9XN”BbIIT” ("E”A[lj<<B”10" (AB=B)”UH" (AB="A|I]};Z= (AB—B) /TB;"E"Z>
H’TO” (Z=H);BQ=A[14-1X(Z—Z1);EQ=EQ-+DBQ;SQ = SQ+BQX (H—Z2+(Z—Z1) /2);
Z1=27):EX=( 5}XC2XHI+.5X (C2+4C3) X (H—H1) +EQ) X LA;L3 = (.3 X C2x H1X (H—2X
H1/3) +.5X (C2+C3) X (H—H1) X (H—H1—(C2+2X C3) X (H~-H1) /(3X (C2+C3)) ) +SQ)
SLA/EX;EY=EXXTG(DE);EQ=0:SQ=0:;Z=0;J=0;"JLJI"1=1"1I"1"BbLIT" ("E”A[[]<
B”"TO” (AB=A[I])"MH” (AB=B;J=1);Z1 =A[I4 11} (AB—Z):EQ=EQ+Z1;SQ= SQ+
Z1X(B4+BK—AB—Z)/2;Z=AB;"E"J=I1"TO" ("HA”3));3.GM= ((B—BK) XD+ (HM—D)
X D14 (HM—D-B1) % D242X (HM—D) X (B—BK—D1—D2) X (DI4D3) /L+.75 x DX BK) X G-
(L—2XD1—2XD3) X (B—BK—D1—D2) X (HM—D) X G2/L+GN-+EQ;L1 == ({(HM—D) XD1X {
B—BK—D1)/2—(HM—D—BI) XD2X (B—BK—D2) /2) X G+GN X ((B—BK) /2—.25) +SQ) GM;
MI=GMXLI—EYXL24+EXXL3+TXL5+PXXA+PYXB/6;RA=MI/L4;FA=K3¥XRAXLS/CD;
DA=7 ((4XFA)/(PIXCOS{AF))):LA1=COS(F)}2/COS(DE):EX1=5XG2XHC}2X
LALEY1 =EXIXTG(DE):R1=EX1;:EX2=EX—EX1:EY2=EX2XTG (DE):SM =M] —EX1’¢
L3+EY1XL2:SP==EX24T+PX;R2=SP— (2X(I4+MU) XSMXL4XEAXFA)/(.25 XPIXB12
WXABXLSX E+2(I4+MU)XL4X2XEAXFA+.25X K1 X PIXB42XEXEA XFA);R=RI+R2;NP =
R—(GM4-EY) XFT;PI=DX G+ (H—HI) XG2+HIXG1:Bi=NPXKP/(PI1 XFT)+EY/P1;
"BBIB” "TIP”5[CTATHUECKHWK PACUHET]” CTPO”;”BbIB”RA,”TIP2 DA’ TIP”5,
R,’TIP”2,NP,”I1P"5,B1,”TIP"2,GM;” [TP"'5, EQ;"E"YCJI = 1"TO” (P = ((GM—GN—EQ
) X L—(L—2XD1—2 > D3) X (B—BK—D1—D2) X (HM—D) X G2X G3/G-+BIXLXDXG3:R=((B—
BK) W .5XD42-+ (HM42—D142) X.5X D14+ (HMA2— (D+B1)42) XD2X .5+BIXDX (.5 BI4-
D)-.1125 % DXBK) X LXG3+ (HM412—D+42) X (B—BK—DI—D2) X (DI+D3) X G3;S=0;SH1=SH
X (L—2XLK—2XD1—2%XD3) X (B—BK—D1-—D2):4.Y=R/P:A=2X (P—.75 x D x BK X L--2X LK
X (D1 XD4-D2X% (D+B1))—LKXDX(B—BK—D!—D2-+B1)}:C=4XLKX (DI4+D2) +LXB -+ (L—2X
LK) X (B—BK); T=A/C;Y=.5X% (LXB4 (L—2XLK) X (B—BK))XT;Z=(VX.5 T4-.1125
XDXBKXL+LKX (DIX (T—D)42+D2X (T—BI—D) 42)+ (B—BK—D1—D2) XD X (.5X (B—
BK—D1—Dg)+D)+ (B—BK) X.5XD42) /P;:M = (L x B43— (L—2 XLK—2XD1—2XD3) X (B—
—BK—D1—D2)43) /(12X V)—Y-+Z;"E”"M> 5"TO” ("HA”5);S=S8+SH;P= P+SH1;R=R-4SHI1 X
% (53X SH--D):"HA”4:5"BbIB” "CTPO”,"TIP"5[PACUET OCTONUYMBOCTH],”BhIB” "CTPO",
M::Hpiasjs)ﬂrﬂfiﬂ
VCII=I:N=3;LK==1;SH=.5;F=.4887;DE =.1466;G1 =1.8;H1 =2.5;H=15.5;
G2=1:G3=25:L=14;B=45,BK=.5,B1 =5:D=.4;D1 =.25:D2=.2:D3=.15;
HM=13.9:G=1.5.GN=21.8;1.4=13.5;K3=1.875;LS =1.5:CD == 1.6404;E = 3¢3;
EA=292.1,,7;:MU= 928:AL=-19.3:KI==1.22243,0—3;FT = .3:KP== L.I3;A[6]=14.25,
4,20.25,6,40,10"K”
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Ilppnoxenue 5
(pekomenayemoe)

ONPEAEJEHHUE BOKOBOIoO JABJIEHHUS ITPYHTA
HA OCHOBE TEOPHHU NPEAEJIBHOI'O PABHOBECHHA

CocrasJasiolliie paBHOAEHCTBYWLIel OOKOBOrQo maBJeHHUs rpyHTa E xy H E.Vi onpe-
Henaiorea no dbopMyaaMm:

1 (a: __ . sin 3).
=5 |5 48— — arc sin sing/’
ﬁl-——-l—(arc €Os sint - _ ':‘)'

2 sin ¢ LRy

0= J_(I 8-Farc sin sin 8 arc sin Sin f) -
B I G sin ¢ sin o

exp (—0 tg ¢} —cos ¥
sin 0

h=2+9; Y=mnitarcig [

cos {6;—i) cos2nexp (—20 tg qo)

b= 2 cos o sin (0;—i+9)

cas? v [1—exp (—20 tg cP)]
2 sin 2¢

sin & cOsY sin (6—q¢) cos (0;+4¢)
;= .
2cos @ cos ¢ sin ¢

b (n+1} —l—d-l-fn] tg n+-ip Clg ‘P}
b(a+1) +4d
sin ¢ sin (p,{+s]
sin (Y+p., ) oS (E———B}
Sy==28y{b (n+1) 4-a+i.];

1
E.Tl":: _Q_ T

d_

fg.=

== arc ctg {

Sy=

h: &y cos 3;

Ey =E. tgd.



[Ippnaoxenune 6

NEPEYEHD HCHOJIb3OBAHHbBIX HOPMATHBHbBIX

JOKYMEHTOB

CHull 11-51—74. I'uaporexunueckne cCOOpyxeHUst MOpCcKHe. OCHOBHBIE MOJIOKEHHA
NPOEKTHPORAHHUS.

CHull I1-50—74. I'maporexuudeckue coopyxkenue peyHbie. OCHOBHHE IMOJOMKECHHSA
[IPOEKTHPOBAHUS.

HopMul TeXHOJOrHUeCKOTO HPOEKTHPOBAHHSA MOPCKHX MOPTOB.
BHTIT 01—78
Muumopdaor

CHaull 11-56—76. beronnsle H xene300eTOHHEIE KOHCTPYKUHH THEPOTEXHHYECKHX
COOPYIKEeHHH.

CHull 11-B.3—72. CranbHble KOHCTPYKIHH. HOPMH NPOEKTHPOBaHHA.

YKa3zauusa 1o pacuetry oObIieH YCTOHYHBOCTH HOPTOBHIX NPHUYAJLHBIX COOpYZKEHHH.
BCH 9—69

MM®o

CHull II-16—76. OcHoBaHH$I THIDOTeXHHUECKHX COOpy:keHH. HOpMH mpoexTH-
pPOBaHHA.

CHull II-6—74. Harpyskd B BO3JeHCTBHS.

CHull II-5—74. CtpouTesibHBle KOHCTPYKIIMH H OCHOBaHHMS. OCHOBHBIE ITOJIOXKEHHS
IPpOEKTHPOBAHHKA.

CHull 11-57--75. Harpysxu H BO3LeHCTBHSI Ha THAPOTEXHHUYECKHEe COOPYXKEHHS
(BONNHOBEIE, JAeHOBHIE U OT CYJOB).

YKaszanug no ofecrnederHI0 AOJNTOBEYHOCTH OGETOHHBLIX H XKele300eTOHHBIX KOHCT-
PYKIHH MODPCKHX TFHAPOTEXHHYECKUX COOPYIKEHHH. |

BCH 6/118—74

MM®. MHHTpaHCCTPOH
B MHCTPYKIIHS 1O NPOEKTHPOBAHHIO MOPCKUX NPHYAJBHHX COOPYIKeHHH.
CH 3—80

Muumopodnor

CHull 1I-15—74. OcHoBaHusa 30aHHH H COOpYKEHHH.

CHull I1-55—79. Iloanopuuie cTeHH, CyAOXOAHBIe HNIIO3H, PHIOONDPONyCKHHE H
puIOO3alIUTHEIE COOPYIKEHHS.
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