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PeKoMeHAaUHH N0 MPOEKTHPOBAHHIO

NPHUYAILHBIX COOPYKeHMit THNA PJ1 31.31.30—82
«CKOMB3SMMI KAHH» BBOAMTCS BRepBble
(AJ18 ONBITHOrO CTPOHTCILCTRA)

Cpox gsedenusn 8 JelicTsue ycTaHoBAEH
¢ 01.03.83 e.

Hacrosimne PexkoMmeHZalHH pacnpocTpaHsioTcsi Ha NPOEKTHPOBaA-
HHe NnpHuaJbHbIX coopyxeHHH III—IV knaccos Tiina «ckosb3siuuii
KJHH» 1/ OMNbITHOIO CTPOHTENBCTBA B MOPCKIHX HOPTax M Ha CyAope-
MOHTHBIX 3aBopax. Kuaccudukauis coopyskeHHil NpHHSITA B COOTBET-
crBud ¢ tpebosanusimup raaskt CHull I1-51—74 «[upporexHudeckue
COOpyXKeHus MOpCKHE. OcHoBHbIE NMOJIOKEHHA IMPOEKTHPOBAHHA».

PexoMeHAalyi He PacnpoCTPaHSIOTCS Ha NMpPOEKTHPOBaHHE COOPY-
JKeHHH, BO3BOLAUMBIX B CelfiCMHUeCKHX palOHAX, B 30HaX PACHOJIOXKeHHS
BEYHOMEP3JIbIX, NPOCAJAOYHBIX H TOP(SAHBLIX IPYHTOB, HAa TEPPHTOPHSX,
noABepPXKEeHHbIX OMOJN3HAM, KapcraM, H B APYrHX cheui(HYecKHX yc-
JIOBHSIX.

1. OBILHE TMOJIO)KEHHSA

1.1. K cOoOpyKeHHSIM THIA «CKOJb3SIIHE KJIH» CJAeAyeT OTHOCHTb
NOANOPHBIE C1€Hbl, HMEIOLLIE ThITOBYIO HAKJOHHYIO I'PaHb, YrOJ HAaKJO-
Ha K BepTHKaJH KOTOPOH omnpenessieTcss pacueroM H obecrneuHBaer He-
o6XoAHMble YCJIOBHSI NMPOH3BOACTBA paboT I yCTOHUHBOCTL CTEHKH
B npolecce dKcnayatauun. COOpyKeHHe MOXKET BHIMOJHATLCH CIJIOLI-
HOH MJIH (HTYpHOH KOHCTPYKUHH. DUrypHas KOHCTPYKUHS BKJIOYaeT
THIJIOBYIO (HAKJIOHHYIO), JIHIEBYIO H TONEpeuHuie CTEHKU U BepxHee
cTpoeHHe. BhiCOTa JIHIEBOH CTEeHKH onpeaensielcsi KOHCTPYKTHBHBIMH
coobpaxKeHHSIMH U PacyeToM.

Cxema KOHCTPYKIHH NPHUYAJBHOIO COOPYIKEHHS THIA «CKOJb3AImHii
KJHH» IpHBejieHa Ha puc. 1.

1.2. ITo o6wmuM BompocaM NPOeKTHPOBAHUSI NMPHUAJILHBIX COOpYXKe-
HHH THNA «CKOJIB3SIIIMIA KJHH» CJelyeT PYKOBOIACTBOBaTbCsl TpeGoBa-
Huamu raas CHull I1-51—74, 11-50—74, Hopm TtexHosOrHYecKoro
NPOEKTUPOBAHHS MOPCKHX NMOPTOB, MWHCTPYKIMKM MO NPOEKTHPOBAHHIO
MOPCKHX TNpPHYaJbHBIX COOpYXellHH H APYrux AeHCTBYIOLIHX HOpMa-
THBHBIX JOKYMEHTOB 1O NPOEKTHPOBAHHIO H CTPOHUTENLCTBY IHJAPOTEX-
HHYECKHX COOPYXKEHHH.

1.3. llesiecoo6pasHOCTb NMPHMeHeHHS! KOUCTPYKUHH THNA «CKOJb3S-
WHA KJIWH» YCTAHABJAWBAETCSl Ha OCHOBE TEXHIKO-3KOHOMIUECKOro ¢o-
NMoCTaBJieHHA BapHaHTOB KOHCTPYKIHH, NPHHIIMAeMbIX AJsS ycJaonIiil
CTPOHTENILCTBA NPOEKTHPYEMOrO 0GBEKTA.

1.4. TlpuyasbHble COOPYIKEHHS THNA «CKOJb3SIHHA KIHH> peKoMell-
AyeTCsl MPHMEHSITh Ha NeCYaHblX, CYNeCYaHBIX, CYIIMHHCTBIX H APYrHX
TpyHTaX, NOMYCKAIOUIMX NOrPYKEHHe KOHCTPYKUMH H ofecneunsalo-
LHX e¢ yCTOHYHBOCTD.



1.5. TIpH npoeKTHpOBaHHH NMPHHAJBHLIX COOPYKEHHH paccMaTpH-
BAa€MOr0 THOA CJellyeT OCHOBBIBATHCA HA HCXOXHBIX AAHHBLIX, YCTaHaB-
JIHBAE€MbIX B COOTBETCTBHHM ¢ HazHayeHHeM COOpYXKEeHHA, TEXHOJIOTHYE-

‘

Pic. 1. CxeMa KOHCTPYKLUHH NPHYAJNBHOTO COOPYMEHHS THNA «CKOJb3sl-

WHE KAHHS:
a — cNACIIROR; 6 — GUrypHON KOHCTPYRUUH:
! — GeTOHHBlE 3J€MEHTH; 2 — XeNe306erOHHAR [VIMTA BePXHEro CTPOEHHS: 3 —
3aceinka; 4 — KeselolpeTOHHEIE (HUTYDHBIE JIEMEHTH; 5 — WBLI MeKAy 3jeMen-

TaMmi CEeKUHH; 6 -— TeMuepatypHO-OCaAOYHBIA WIOB MEXay CeKHAMH

CKOH 4aCTbIO MPOEKTA, eCTeCTBEHHRIMH YCJOBHAMH Yy4acTKa CTPOHTEJb-
CTBAa 1l TEXHOBOOPYXKEHHOCTBIO CTPOHTENbHO-MOHTAaXHOH OPraHH3auHIL

1.6. KOHCTPYKLHIO COOPYXKEHHS THMA «CKOJb3SIIIHA KJAHH» peKo-
MeH/YeTC BBINOJHATL H3 COOPHBIX WJIH MOHOAUTHBLIX GETOHHBIX HJH
XKeJsle300eTOHHBIX 3/IeMeHTOB.

1.7. TIpu npoeKTHPOBAaHHH NMPHYAJbHBIX COOPYXKEHHI THMA «CKOJMb-
3AIHA KJIHH» HeOOXOAWMO BHIMOJHATL TPeGOBAHHS COOTBETCTBYIOLIHX
ranas CHull, rocyaapcTBeHHBX CTAHRAPTOB H TEXHHYECKHX YCJOBIIl,
perJlaMeHTHPYIOINX Tpe6OBAHHS K CTPOHTEJbHBHIM MaTepHaJaM.

2, PEKOMEHAAL WU MO PACYETY
2.1. O6uue NONOKeHUR

2.1.1. Pacgersl npuuajgbHBIX COOPYKEHHE THNA «CKOMBb3ALLMIL
KJIMH» CACAYeT BHIONHATH NO NPeAeNbHLIM COCTOSHUAM COrJIaCHO Tpe-
6osanusm raas CHull 11-5—74, [1-51—74, 11-50—74, 11-16—76,
I1-56—76, 11-55—79, MHCTPYKIMH MO NPOEKTHPOBAHHIO MOPCKHX NpH-
YaJIbHBIX COOpYXeHHil u Hactoswero P
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2.1.2. Harpysku, BO3JeficTBHSl U HX COYETAHHS CJeAyeT NPHHUMATD
B coorsercTBuH ¢ TpeGopanusimu raas CHull 11-51—74, 11-50—74,
11-57—75 u HopM TeXHOJOrMYeCKOro NPOEKTHPOBAHHS MOPCKHX
TIOPTOB.

2.1.3. Pacuer npHYaJdbRLIX COOPYIKCNHA THIA «CKOJMb3ALHA KJIHH»
CJEAYET BHITOJHSITL HA HATPY3KH, AEHCTBYIOUIHE B MEPHOL CTPOHTE/b-
CTBa W 3KchsyaTanum coopyxenus. Kosdduuuentsl aas pacuera co-
Opy’KeHHsl 10 TpejeJbHBIM COCTOSIHHSIM CJeAyeT NPHHHMATh B COOT-
BeTCTBUH ¢ YKa3aHusiMH MHCTpyKuUHHM 1O NPOEKTHPOBAHMIO MOPCKHX
NPHUANBHLIX COOPYKEHHH,

2.2, Crarnveckuit pacuer

2.2.1. CraTHyecKuii pacCueT COOPYKEHHS THNA «CKOJb3SLIHA KJIHIY
3aK/I0YyaeTcs B onpefie/leHuu raGapuToB, Beca KOHCTPYKIMH H BeJTHYM-
HbL ee 3araylaeHus ¢ IleJblo ofecneyeHHs yCTOMYMBOCTH COOPYKEHHS
H HOPMaJIbHBIX VCJOBHH ero skcmayarauuu. IIpu aToM BHINOJHSIOTCH
pacueTbl COOPYXKEHHSI Ha CABHI H ONpPOKHAbBanHe. PacueTHas cxema
COOpYXeHHA B 3KCIyaTalHOHHBIH NepHoj NpeicTaBJeHa Ha pHC. 2.

T4

R ocH

180°-8 -p

Gegl

1M

Puc. 2. PacueTHas CXeMa K CTaTHIECKOMY pacuery

2.2.2. Jlna npeasapuTeNbHbIX PacyeToB pasMephbl COOPYXKEHHs THHA
«CKONb3SIHIA KJIHH» cjlefyeT NPHHHMATh HCXOJS M3 yIrJa & HAaKJIOHA
THUIOBOI TPAHU COOpYXKeHHs K BepTHKaAW, pasHoro (45°—0,5¢), u

5



BeJNyMHbl 3arnyOJenusa oCTpHS KJauHa hgp, paBhon 0,8H (rme H —
ray6uHa y npHuaJga).

IMMpumeuannsa l. Beandnna e MoxeT n3MeHsTocss B npelenax =+10° ot 3a-
panHofl B 1. 2.2.2.

2. Jlas CJONCTBIX OCHOBaHIl BeANYNHA Yrjla & MOXeT GObiTb NPHHATA paBHOIl
(45°—0,59cp), rae @cp=2h%;/(Sh); h; — MOWHOCTb i-ro CJOS TPYHTA; @ 3 —
YroJl BHYTPEHUEro TPCHUA TPYHTA (-TO CJOS, ’

2.2.3. Tlo 3aganHofi BeqnyHHe H W NMPHHATHIM BeJHYHHAM € H Apnp
BHIMOJIHACTCA IIpeJBAapHTeNbHOE KOHCTPYHPOBaHHE COOpYXKeHHA (CM.
pasn. 3 Hacroswero PJ1).

2.2.4. TlpoexrHas BesnuuHa 3arjay6JeHHs coopyxells A ycraHan-
JIUBAETCA H3 pacycTa YCTOWUWBOCTH COOPYKEHHF Ha CABHI H Ha ONpO-
KHABIBaHIE.

2.2.5. M3 pacyera ycTOHYHBOCTH COOPYKEHHSI Ha CABHUI (C yueToMm
AeficTBHS 3KCIJyaTaUHOHHBIX Harpy3okK, CM. pHC. 2) BeJHuUHHA h J0JIK-
Ha ObLITb He MclHee BbIYHCICHHOH No dopmyJe

o nnemyky l i cos P cos (& + )
T m hg o A G +q.0 sin (e + 2¢) +I+ P-‘*’] +
%Tp - hc» (1)
T 27
rae n, Re, Mg, ky, M — Ko3bduuHenTH Aa5 pacuera 110 npejedb-

HBIM COCTOSIHHAIM, Ha3HauyaeMble B COOT-
BEeTCTBHH ¢ yKasaHusMu MHcTpykuuu no
NPOSKTHPOBAHHIO MOPCKHX MNPHUAJLHBIX
COOPYIKEHHH;

G — Bec COOpYKeHHS;

g1 — YKcnayatalHoOHHasi Harpyska, pacnoJo-
KEeHHas Hal COOpy KeHleM:

[ — WIHpHHA COOPYIKEHHS MOBEPXY;

An — KOG (HIUHEHT  NacCHBHOro  AaBJeHHS
rpyHTa, onpelesseMblit npy §==¢, HO He
Gonee 30° 1 mpHHUMaeMBblil MO yKa3awll-
am raasel CHull 11-65—79:

Yo — YAeJbHBIH Bec rpyHTa 00paTHO# 3achINKi
nepej COOpPYXKeHHeM (C yyeToM B3Bellil-
BaHHA);

Y1 — YIeJbHbIH Bec TPYHTa OCHOBaHHA (C yue-
TOM B3BelIHBaHH#);

he — ray6uHa nOTpy>KeHHs COOPYXEHHS I
CTPOHTENIbHBIH MepHo/; oupeaensemMas no

tdhopmy.Je
- /72 cos ¢ cos (& =+ ¢) .
he = M (G sin (e + 2 ¢) +P~">‘ 2

T i1 P,— CcOOTBETCTBEHHO WUBapTOBHOE YCHJHE WU
PaBHOAEHCTBYIOILAS BOJHOBOrO AaBJeHHS
NpH nmoAXoJe JOXOHHBL BOJIHBI, onpele-
JgeMrle No ykazaHusMm raassl CHull
11-57—75,



2.2.6. Pacyer nmpu4aJpHOrO COOpY>KEHHS Ha ONPOKHIbiBaHHe cJe-
AyeT BBIMOJHATL B COOTBETCTBHHM € yKasanusimu MHcTpyxumu no mpo-
eKTHPOBAaHHIO MOPCKHX NPHYAJbHBIX COOpYyXKeHHil (6e3 yuera 3KCIIIY-
aTalUHOHHOR HarpysKkH Haj coopyxeHHeM) no popmyJe

nnemy, M, ,;l My, (3)

rae My, 1 My — coOTBETCTBEHHO CyMMBI MOMEHTOB OMNPOKHUABIBAIOLIHX
H YAEPXKHUBAIOUIUX CHJI, onpefenseMble Mo 1. 2.2.7 Hac-

tosiierc PJI.
2.2.7. Beanuunbnl cymm MoMmeHToB Mo 1 My omnpeensiioTcs no
dopmynam:
Muz a)’a+Ta+be; (4)
My:Gd +Euyn: (5)

rie Ei u E; — COOTBETCTBEHHO FOPH3OHTAJbHbIE COCTABJsAIOLINE PaB-
HOAeHCTBYIOIUX akTHBHOro (nmpu 8=0) u maccHBHO-
ro (npu 8=19) naBseHud rpyHTa, ONpeneasieMbe B CO-
OTBeTCTBHUHM C YyKasaHuamu npua. 3 raasst CHull
11-55—79 u pekoMengauusiMu nn, 2.2.8—2.2.10 Ha-
crosimero PJI;

Ya, @, b, d, Yo — NJIEUH COOTBETCTBYIOLIHMX CHJ (CM. pHC. 2).

2.2.8. IlonoxenHe ropH3OHTAJIbHOM COCTABJSAIOLIEH PaBHOAEHCTBY-
I0lllefl aKTHBHOTO AapJjeHHsl rpyHTa £, AAS OLHOCJOMHOrO OCHOBaHHf
onpeaejsiercss nyTem noctpoenust amwopbl Ea (puc. 3). Beanuuna A,
onpejeJsercs NyTeM NPUPaBHHBAHUSA NJAOWAAH 3MIOPH NOJYUYEHHOMY
aHaueHuio E,.

2.2.9. B cayyae MHOrOCJOHHOrO OCHOBaHHsI BeinnuuHa E, onpexe-
JaseTcs AJS KaXXAOro cJos, NpuyeM A/ KaXKAOro NocjaeAYIOLIero CJaos
rpyHTa BJHAHHe BblLEJEXAILUX CJOeB YYHTBIBA€TCH KaK MNpPUrpy3Ka
(puc. 4).

2.2.10. 'opusonranbHas cocraBisiomias pasBHOAelCcTByIouteit nac-
CHBHOrO 1aBJieHHs rpyHTa E, onpegeisercs AJs CJ10si TPYHTA BHICOTOMH
hc ¢ yueTOM DpUrpy3KH OT BhilleJIeXKAUIEro CJOSi TPYHTA TORLWUHOIN
(h—Hh) (cm. puc. 2), AOCHINAHHOrO RO NMPOEKTHOW OTMETKH JAHA.

2.2.11. B cayyae HeBHNOJHEHHS ycaOBHA (3) Heo6XOXMMO OTKOp-
PEKTHPOBaTb BeJHYHHY d TOJIOXKEHHS LEHTPA TANKECTH COOpYXeHHs
OTHOCHTEJIbHO €ro nepeflHell TPaHH 3a CYeT M3MEHEHHS pacnpejeseHHs
Beca G COOPYXKeHH;i WJM II3MeHeHMs yraa e. [Ipu sToM pacuer HeoG-
XOAHMO MOBTOPHTHL HauykHas c m. 2.2.3.

2.3. Pacver o6meil ycroiiuMBocTH

2.3.1. Pacuer o0we# ycTOHUMBOCTH CJiellyeT BLITOJHATH B COOTBeT-
ctBuu ¢ Tpe6oBaunsamu rnas CHull 11-51—74, 11-50—74, 11-16—76
H MHCTPYKIIUH MO NPOEKTHPOBAHKIO MOPCKHX NPHYAJIbHBIX COOPYIKEHHH
No cxeMe rNy6UHHOro CABWra (MO MeTOAY KPYIJOUHJIKHAPHUSCKUX MO-
BEPXHOCTeR CKOJIbKEHHS) MO popmyae
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Puc. 3. Cxema x onpeneICHI0 aKTHBHOIO AaBJ€HHA rpyHTa A.1d OLHOCJIOHHOTO OCHOBaHIA
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Piuc. 4. Cxema k onpeje/leHHI0 aKTHBHOrO XaBJeHHSA TPYHTA AJA MHOIOCJIOAHOrO OCHOBaHHS




m
nn.my Mc,lgf;Myn. (6)
rae My, Myg — COOTBETCTBEHHO CyMMBI MOMEHTOB CHJI, CABHTAIOLIHX H
yAEPKHBAIOUIHX COOPYKEHHe, OTHOCHTENbHO LCHTPa
OKPYKHOCTH CKOJIbXKEHHS;

n
M= ROIE q;sin a;; l
n - n (7)
/WYJI:ROIZl qicos “itg‘Pl“'I_E{"ili' J

. r o o
rie o;=arc sm—p‘;— yroJ HakJoHa KacaTeJbHOH, NpOBeAeHHOH K Ayre

B TOYKe MNepeceyeHHs JHHHK AeHCTBHA CcHAB C
AYroil CKOJbXKeHHS, 110 OTHOLIEHHIO K TOpPH30H-
TaJbHON JIHHHI; 3TOT yroJ o6pasyercst Takxe OT
nepeccdeHnst paguyca Ro, MpoBejeHHOTO K YKa-
3aHHOH TouKe NOA {-fi Mosocoil, ¢ BepTHKAJDbIO
pHc. §).

2.3.2. Bri6op napamerpos HauGoJjiee OnacHOil KPHBOH CKOJAbXKEHHS

Puc. 5. Cxema Kk pacueTy obuieii ycTOWYHBOCTH IO METOAY Kpyr-
JIOUH/IHHAPHYECKHX NOBEPXHOCTEN CKOJIbXKEHHSA

BBINOJIHSIETCA MeToJoM moabopa. Pacuer obuiel YCTOHYHBOCTH pEKO-:
MEHIyeTCs BbIIOJAHATH ¢ noMolupio IBM no nporpamme I[TYPC, pas-
paboranHoit HepHOMOPHHUTIIPOEKTOM.

2.4. Pacuer no pedopmauusm

2.4.1. Pacyer npH4Ya/nbHOTO COOPYXKEHHs THMA «CKOJb3SIHA KJIHH»
no nebopmauuaM Heo6XOAHMO NPOH3BOAHTH AJISl OrPaHHYEHHS mepe-
MelleHHH coopyxeHHsi (0CalOK, FOPH3OHTAJbHLIX CMELUEHHH, KPeHOB
H T. ) TAKHMH NpejesaMH, NPH KOTOPHIX rapaHTHPYIOTCS HOPMaJib-
HBIE YCJIOBHS 3KCIVIyaTalHH cOOpYyXeHHS H obecneunBaercsi tpebye-
Mast AOJIFOBEYHOCTb.
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X, Y

Puc. 6, Cxema K pacueTy COOPYKeHHS THNA «CKOJb3SIIHRA
KJIHH» 70 pedopmauusim

242 B pesyaprate pacuera OnpelensioTcs BENUHMHUHBl OCAA0K X,
FOPH3OHTa/MbHBIE CMEIIEHHsT §¥ H KpeHa o, OTCUHTBHIBAEMbIX OT OCTPHSA
kauHa (B cHcreme KoopauHar XOY) m B HanpaBJenusX, yKa3auibix
fla cxeMe (pHuc. 6).
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2.4.3. TpyHT CO CTOPOHKI JIHUEBOH rpaHyu COOPYKeHHS XapaKTepH-
syercsl ABYMsl 30HAMH: 30HOIl NpeleJbHOr0 COCTOSIHHSI H JONpenesb-
Horo ¢ Kos¢gduunenrom nocteau K;. Co CTOPOHB THUIOBOH TpaHi
TPYHT HaXOZHTCH B JONpeLeJbHON CTaiHH I XapakTepusdyercs AByMs
ko3¢ duIHeHTaMI IOCTeNH: ANA BepXHero caof Kp 1 aas Huxnero Ka.
Kospduuuenrst nocrenn K, Ky 1 Kz ciefyer onpefeisTh o npui. 2
nacrosimero PJL.

2.4.4. Pacuer BBINOJHSIOT METOAOM HTepAUHH, NpUHAMAs B Kaue-
CTBE MePBOro MPUG/IHIKeHHS BeJHYUHY SOHBl NMPEAeNBHOrQ COCTOAHHSA
U=0. YroyneHle BeauunHbl U BhIMOJHsAETCA cpaBHeHHeM daxTiye-
CKHX IlepeMeLleHHIT X JHLeBOH TPAHH COOPYXKEeHHs ¢ npelesbHBIMH,
onpejenseMpIMH 110 (HopMmyJie

Bup =y U cos? ¢, exp [(5 -+ 01) tg o1 |, (8)

rae U — BesiuuKHA 30HBI NpeaeNIbHOrO COCTOAHNA,
Nkp — KpI'ITH‘lBCKHI';l yroJ casira,

day Ao tg #1 L+2y
g daudotg ey L+,
* ST R B P ©)

Qo1 — Ko3(uiHenT, paBHLI MOAYMIO Ko dHIlHEHTa CXKIIMaeMoc-
i npu 0,1 MIla;

Mo — KO3p®HUIUEHT rOPH3OHTANLHONH cocrapisiomiell RaBAeHus
noKod.

2.4.5. Besuuuubl gedopmanuil x, y 1 o (BO BCcroMoraTesbHOH ciic-
reme KoopauHat X,0Y;) Ana kamkIod HTepauHn caedyer OnperessiTb
pelseseM CHCTEMBl ypaBHEHHIT:

ABlx, +(F2+F3—DFEl)y, +

+F2fa+2b)42—F3b——E51w:P];
AB2x, +(C2+C3—DB2)y, +
4 C2(a+?b)—42-C3b~EEQ 0— — Py (10)

Ang C2(a+26) ++ C3b -+ D hy

N 2 Vi~
C2 (a3-+3ab-1-3b2 2

__C2(a4-3a |-3l;) 4 C3b +Elzxw —P,,

rae
A=Kl sine; bl=tge cose+sine;

B2=1ge;sine—cose; C2=K,a; C3=K,;b;
F2=C2tgg,; F3=C3tge,;
D=Kih, cose; E=K hi;

P, =G+ Q)cose T sine—esine;



P,= (G + Q)sine — T cose + ecos ¢;
Py=Tlr—0lg—Qlq—e"* 2,

hy — BbICOTA 30HBl JONMpPENENbHOr0 COCTOSIHHSI IPYHTA ¢ Ko3ddii-
uuertoM nocreau Ki; e=0,5yu?A,.

2.4.6. Nebopmaunu coopyxkeHHs B OCHOBHOH cHCTeMe KOOpIAHHAT
XOY onpexnensiotest no popmyJiam:

(11)

X=X sine—y,cose} }
y=X,cos €+ ¥, sine.

2.4.7. Pacuer cynraercsl 3aKOHYEHHBIM, CCJI BeJHYKHHH 30H IIpe-
neabHoro cocrosuust U B ABYX cocelHHX NpHOMKeHHAX OTJIHYAIOTCS
He GoJiee yeM Ha BeJIHUMHY 33aJaHHOH TOYHOCTH pacuera, KOTOpasi
npuHuMaercs He Gosee 5Y% OT BHicOTH 3arayG6JieHHOM uacTH KJIHHA.

2.4.8. Pacuyer pekomeHAyeTcsi BhINOJHATh no nporpamme KJIUIE
(cMm. npuat. 3 Hacrosmero PIL).

2.4.9. TlonyuenHsle B pesyJbTaTe pacyeTa nepeMelleHHs] COOpYyxKe-
HHA He J[OJIKHBI TMpEBLIATh NpejesbHLIX, ONpeneNsieMbiX B COOTBET-
cTBHH ¢ Tpeb6oBauuamu raaebl CHuII 11-16—76. T1pu HecoGuionennn
YK&3aHHOrO YCJIOBHSI HeOGXOAHMO NMPOH3BECTH KOPPEKTHPOBKY pasme-
pPOB COOPYXKeHHS.

2.5. Pacyer Ha npoYHOCTb H TPEUHHOCTOHKOCTD
3JIEMEHTOB KOHCTPYKUMH

2.5.1. Pacuer 3/eMeHTOB KOHCTPYKLHHM THOA «CKOJb3AULHH KJIHH»
Ha NMPOYHOCTb, PACKPBLITHE TPELIWH H TPEUIHHOCTOHKOCTb CJIEAYyeT Mpo-
H3BOAUThL Ha MaKCHMaljbHBle YCHJHS, BO3HHKAIOIlHEe B IIpollecce Npo-
U3BOAcTBa paboT (MOHTaX M ycTaHOBKAa COOPHhIX 3JieMeHTOB H G6Jo-
KOB KOHCTPYKUHH) H NPH 3KCIJyaTaulH COOPYKeHHSl, B COOTBETCTBHH
¢ TpeGopanuamin raassl CHHIT 11-56—76 u MHcTpykuuu mo npoexTH-
pOBaHHIO MOPCKHX IPHUYAJIbHBIX COOPYIKEHHH,

2.5.2. Pacuer Ha NPOYHOCTL H TPEIIHHOCTONKOCTb CJAEAYeT BHINOJ-
HSTb 10CJIe Ha3HaueHHs OCHOBHHIX raGapuToB COOpYeHHst (pa3Me-
POB MOHTaxHBIX GJIOKOB, Pa3MepOB OTAEJbHBIX 3JE€MEHTOB U T. M.).

2.5.3. Tlpn BO3Be/leHNH COOPYIKEHHSI CIJIOWIHOTO CeyeHHs pacuer
BBHINOJIHAETCA TOJBLKO B CJydyae NpHMeHeHHst CGOpPHBIX 3JIEMEHTOB Ha
MOHTAXHbIE HAarpy3KH.

2.5.4. Tlpn Bo3BeleHHH COOpYXKeHHs (GHUIYPHOrO ceyeHHsi pacyer
3JIeMEHTOB BHINOJIHSIETCS: MPH COOPHOM BapHaHTe — Ha MOHTaXHBIE 11
3KCNNyaTallMOHHBE HArpy3KH; NPH MOHOJHTHOM — Ha 3KCIJyaTauu-
OHHbIe,

2.5.5. Ha skcenayaTtanuoniibie Harpy3ku pacuery Noajekar adliesas,
ThIJIOBAs HaKJOHHAsi H MOMNepeylbie CTEHKH, a TAaKXKC JCMCHTHl BepX-
HEro cTPoeHH .

2.5.6. Pacuer JHLeBOH I THIIOBOH CTEHOK BBIMOJNHSAETCS aHAJMOTHY-
HO pacueTy NIUIHT, 3allleMJIEHHBHIX: MO TPeM CTOpoHaM (B momepeyHble
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CTENKH H B HOXKCBYIO 4acCTb KOHCTPYKILHII) HA HHXKHEM YYacTKE BLICO-
toit 1,6/, (rae /i — paccrosiHlie Mex/Jy OCAMHM CMEXHBIX MNONepeuHbiX
CTEHOK); MO ABYM CTOpDOHaM (B nonepcuHble CTEHKH) Ha BepxHeM
yuacTke.

2.5.7. Harpysku aas pacuera Jnuenoil it ThUIOBOIl CTCHOK onpe/c-
JAFI0TCSA KAK pasilocTh daBJjeHiill, AeHCTBYIOLIHX NG HAPYXKHOH II BHYT-
peHHeH rpaHsAM CTEHKH.

MMpumeuwanunsa 1. IIpn pacuere ;iUeBoil cTeHkir Bbille YPOBHS JHA Onpeje-
JIleHHe Harpyski Heo6XOAHMO BHIIOJAHITL NP [0AXOAe I'PeGHA Il JIOXKGIHB BOJHBL

2. JlaBsneHlte OT BHYTPeHHeH 3achLiIKil onpefessieTrcss Ha JIHUEBYIO CTEHKY KaK AaB-
JIEHIle TPYHTAa B COCTOSHIH MOKOA mo pekoMenpainusm raassi CHull 11-55—79 no
HOpMaJlli K TBUIOBOH CTeHKe Ha ray6iiHe 2 nmo dopMyse

Sry=TYa?18¢, (12)

TAe y; — OGBEMHBI BEC IPYHTA 3aCHINKH.

2.5.8. Pacuer nomepeyHblX CTEHOK CJeAYeT BHINOJHATL KaK pacyer
MJIAT, 3alUEMJEHILIX MO JBYM CTOPOHaM, OT AaBJEHHA TPYHTa BHYT-
peHHeH 3acbINKH B COCTOSIHHII MOKOs MPH ACHCTBHII C OJHOH CTOPOHBI.

2.5.9. Pacyer 3sieMeHTOB BepXHErO CTPOEHIs TMPOH3BOAHTCA aHalo-
THYHO pacyeTy BEPXHCrO CTPOCIHHS KONUCTPYKIHH MNPHYAJbHLIX COOpY-
JKeHHMH corylacHo ykasaHuam MHCTPYKUIH MO MPOeKTHPOBAHHIO MOpC-
KIX MPHYAJIbHBIX COOPYKEHHIH,

3. PEKOMEHJAUHH MO KOHCTPYHUPOBAHHIO

3.1. KoHcTtpyHpoBanne coopyxeHHsi THIA «CKOJb3AIIHHA KJHH» CO-
CTOHT H3 ABYX 3TanoB: MepBHI — NpeaBapHTeIbHOE KOHCTPYHPOBAHIC
(nn. 3.2—3.5 nacrosiutero PJl), npu KOTOPOM yCTaHaBJAUBAIOTCA OCHOB-
nbie raGapHTHbIe pa3Mephl COOpPYXKeHHs, Onpeflefsiolliue ero Maccy,
NoJIOZKeHHEe LEeHTPA TAZKECTH, pacloJIOKeHIC NMOoMepeyHblX CTeH I T. I;
BTOPOH — OKOHHaTeJbHOe KOHCTpyHpoBaHHe (nm. 3.6—3.16 nacrosue-
ro PJ1), npn KOTOPOM yCTananJalBaIOTCA pa3Mepbl ceueHiil oT1e/blbIX
3JIeMEHTOB, Pa30HBKa COOPYJKCHNUS Ha CEKILHH H MOHTAKHble 2JeMEHTHl
N0 AJIMHE H BLICOTE B CEKILHIL.

3.2. KoHCTpyKTHBHOE pelICHIe B BHAE CMNJOIIHOIO HJH (HTYPHOTO
CeueHHS AUKTYeTCH TeOJIOTHYECKHMMH H TUAPOJOrHYeCKHMH YCAOBHAMIL
Bbi6op KOHCTPYKTHBHOTO pelleHHsl H cnocoba U3roTosJeHiist (MOHOJANT-
HbIH 11111 cOOPHBIA BapHaHT) NPOU3BOAHTCH HA OCHOBE TEXHHMKO-3KOHO-
MHYECKOr0 CcpaBHeHHs BAPHAHTOB H B 3aBHCHMOCTH OT TeXHIYECKHX
BO3MOXKHOCTEH CTPOHTEJILHBIX OpraHH3aIii.

ITpumevanmne. IlpeanouTHTEABHEIM CJeAyeT CYHTATb NpHMEHEHIE CHIOUIHOM
c6opROIl WM MOHOJNTHOI KOHCTPYKUHI AJISi TAMKeJbIX THAPOJIOFHYECKHX YCJIOBHIT 1
CPaBHHTEJLHO IJIOTHBIX TPYHTOB OCHOBAHIS It MpHMEHeHIle cOOPHBbIX (HIYPHBIX KOH-
CTPYKUNH B OCTaJIbHBIX Caydasx.

3.3. Ilpn npeaBapuTeJbHOM KOHCTPYHPOBAHHH TOJNUIUHY CTEHOK
(B durypHBIX KOHCTPYKUHMAX) PEKOMeHAyeTCsl NPHHUMAaTb paBHOH: Oe-
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ToHHBIX 50—100 cM, xene300eTOHHBIX O6bLIYHOrO apMHpOBalusi 25—
50 cM 1 keie306eTOHHBIX NMpeABAPlTeNbHO HanpsiAxkenHnXx 20—25 cwm,

I[Tpumedannsa 1. MeHblllie DeJNMIHLI TOJLNHB CT€H YKa3aHbl AJS HILC-
BbIX 1l TBIIOBBIX cTeH npi ray6use Ao 6,5 M u Aas nonepeuHbX cTeH Npi Jo6oit
r.1y6HHe.

2. PasMepnl cn/IOIIHOM KOHCTPYKUHH NpII ce lIpeABAPHTE/NLHOM KOHCTpPYlpOBa-
Uil IONHOCTBIO OlpenensioTcs BenuuHamu H, i u e.

34. Paccrosu—me MEXAY nonepeyHoiMH CTEHKAMH pexomeuu.ye'rca
NPHHIMATL PABHLIM (20+0,1H3T)/H1.T, KOTOpPOe MOXKeT KOPPCKTHPO-
BATbCS B Pe3yabTATE pacuera JHUEBoH i TLIAIOBOH CTCHOK.

3.5. TomunHa mIHTBl BEPXHErO CTPOCHHS MNPHHIIMAeTCs paBHOM
0,4 M.

3.6. Ilpu oxkoHuaTENLHOM KOHCTPYMPOBAHNH HAMJIEXKHT PYKOBOACT-
BOBAThCH OOWUMH KOHCTPYKTUBHLIMH Tpebosanusamu raassl CHull
11-566—76, MHCTPYKUHH NO NPOEKTHPOBAHUIO MOPCKHX NPHYAJbHBIX
COOpYKeHHHl ¢ yueroMm pekoMmeHaauui nacrosimero PJIl, oTpaxkaiomux
0COOeHHOCTH  KOHCTPYHDOBAHHSI COOpPYXKEHHSl THNA «CKOJIb3SLIHH
KJITHH»,

a)

/]

Puc. 7. Bapnanthl KOHCTPYKINIT YIIOTHEHNST CTHIKOB MEKAY CeKIsIMH

3.7. Tlo gaune npruana J0MXKHO GLiTh NPelyCMOTPEHO AeJEHUe CO-
OPYXKeHHsI Ha CCKILIH, OPHEHTHPOBOYHAS JJIINA KOTOPHIX NPUHHMAeT-
cst He MeHee 2H ..

3.8. Ta6apuTbl MONTAaXKHBEIX 3JIeMeNTOB KOICTPYKIII JOJKHbL onpe-
JeNATHCA YCJAOBHAMH H3TOTOBJEHUS, TPAHCHOPTHPOBAHUA H MOHTAXa,
Yucao THNOpasMepoB JICMEHTOB AOJACHO OBITL MHHHMAJbIIBIM. ﬂ.ene-
HHe Ha MOHTAXKHbIE 3JEMCHTBI MOXKeT DBBINOAHATBCH KaK 1o AJIHE,
TaK H 11O BLICOTE CEKIHH.

3.9. Paamepnl ceucHuil 31eMeHTOB KOHCTPYKIHH CJACAYeT YTOUHATH
Ha OCHOBE pPacyeToB NPOYHOCTH H TPELIHHOCTOHKOCTH,
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3.10. YKpynHennyio c60pKY MOHTaXKHBIX 3JIeMCHTOB B CEKIUIO e-
KOMEH/yeTCHl BBIMOJHATE MyTeM CBAPKI BHIIYCKOB apMAaTyphl HJH ¢ 110-
MOILBIO MEeTJeBbIX CTHIKOB € MOCJACAYIOULM OMOUOMNYIBAHIIEM,

[Tpumeyanus |. [opn3odTanblble CTLIKI GeTOHHMBIX MOHTAXKHBIX 3JEMEHTOB
AONMYCKAGTCH BLINOJNSITH Ha LEMEHTHOM pacTBope coctaBa 1:3 ¢ coenliHeHnnem
3aKJanHuX jeraaei,

2. OMOHOMIYNBAHNE BEPTHKAALHLIX CTBIKOB AOJKIO BLIMOANSATHCS BETONOM C Xa-
pPaKTCpHCTIIKAMI! HE HHXKe XapakTeplicTIK 6eTOHA MOHTAMKHLIX 3.1€MEHTOB.

3.11. KoHcTPyKUMA YyOJAOTHCHHA CTLIKOB MEXKAY CCKIUISIMI ZOJIAHA
obecneunBaTh BO3MOXKHOCTh C¢BOOOJHOrO OTHOCITENBIOTO IepeMerie-
HIISL COCeAHHX CeKIHH W rPYHTOHENpPOHHLAeMOCTb WIBOB, MJISi  UCro
CTLIKOBOUHBIE 3JIEMEHThI cJeAyeTr pacnoJgaraTh napaJjuiesbHo HaKJOH-
HOH rpaHH KOHCTPYKUHH B €C TOPUEBOH rpaHH. BapnauTul BO3MOMXHBIX
KOHCTPYKIHA CTLIKOBOYHLIX 3JIEMCHTOB JJIS CIVIOIIHBIX cedeHHH mpej-
craBJleHbl Ha pHC. 7, a, a aAast GUTYpPHBIX — Ha puc. 7, 6, 8.

3.12. B neasx noBbliUeHHS T'PYHTOHEMPOHHILAEMOCTH KOHCTPYKUIUN
pPeKOMeHYeTCs NOCJe MOrpyKeHU COOPYIKeHHS] Ha NPOEKTHYIO OTMET-

_ Ky yCTpaHWBaTh MeXJY CEeKLUHSMIH. BEp-

TV T7 rHKadbHYlo  e0eHOYHY0  LUMOHKY
S / (puc. 7,2).
R 3.13. Ilaa npenoxpaHeHHS QCTpls
: - - KJUHOBOTO 2JIeMeHTa OT NOBpeXaeHHs
3 TIpoluecce TOrPYXKEHHA B TPyHT
HHXKHIOIO 4acCTb MOCJEHEr0 peKOMeH:
nyercss o60pyaoBaTe HOXEBOH KOHCT-
PYyKLIHeH u3 MeraJna. Pa3mepnl Kou-
CTPYKLHH HOXa HAa3HAYalOTCH KOHCT-
PYKTHBHO M MOTYT GbITh NMPHHATHI paB-
HBIMH YKa34HHbIM Ha pHC. 8.

3.14. Jlna  3acullKH  BHYTpeHHedH
MOJOCTH KJHHOBOTO 3JCMCHTA PEKO-
MEHIAyeTCs nmpumelelile Kamus, ueo-
1A, NICCRA, MECTHbIX maTtepHanos. Bbi-
OGop mMartepnasa 3acbllKH NPOH3BOAHT-
Cs1 ¢ y4eToOM obecreneHusl cro CoXpaHn-
HOCTH B KOHCTPYKUHH.

3.15. 3ackinka rpyHTa nepei coopy-
Puc. 8. KoHCTpyKuHs HOXEBOR 4aCTH  ykellHOM A0 NPOCKTHOH OTMETKII 101K~

250

KJIHHa: : N7

I — akepws O 16 MM: 2 — nonoconan  HA BBITOJHATLCS HA WHPHIlE N0 BEPXY

craip 2006 ww uepes 25 oM 8 —  pe MeHee 2htg(45°+¢/2). Kauectno
. 80X50; 4 — KocbiHKi 0 =10 MM uepes .

25 cMm; 5 -~ lc-(r,;.'n,m:m aser 6=Q(JMMD. matrepiaJzsa 3acblilKH nepci Coopyike-

IIHCM H ero rpaHyJoMeTpHYecKHii coc-
TaB cjeiayer BHIOHPATb M3 YCJOBHS Hepa3MbIBaIOUUIX JOHHLIX CKOPOC-
Tell B COOTBeTCTBHYU ¢ yKaszahuamy raass CHull 11-57—75.

3.16. Tlpu koucrpynponamin AEMCHTOB BEPXICTO CTPOCNI PEKO-
MEHIYeTC pyKOBOACTBOBATLCA TPpebopanugmil FHICTPYKIUI DO npoek-
THPOBAHHIO MOPCKIX NPHuAJLHBIX cOOpy:xKeniil. Jlnuenast 1orepxiocTb
GOpTOBOH IVIHTHI JOJIKHA BBHICTYNATh 34 JHUEBYIO I'DaHb «CKOJDb3SIILEro
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KJUHa» B CTOPOHY aKBAaTOPHIl HA BeJHYUHY, JONYCKAIOWYIO KPeH CYA-
Ha y npuuaja g0 3° ¢ yueTom BhIHOCA OTGOHHOrO YCTPOHCTBA, HO He Me-
Hee 0,3 M. Hua Goproso# nants GHrypHOH KOHCTPYKUHH AOJKEH GbITb
Bblllle YPOBHS BOABI Ha BCJHYIIHY He MeHee 1 M,

3.17. ConpszeHnHe TOPLOB COOPYKEHHSI THNA «CKOJb3AUIHA KJIHH»
¢ GeperomM HJIH COOpy:KeHHeM JPYroro THMa AOJXKHO 6bITh 06opynoOBa-
HO aHapparmoi. KoHerpykuust anadparmel onpefessieTcsi yCJAOBHSIMH
CTPOHTEJNLCTBA 11 OYEPEAHOCTHIO NpPOH3BOAcTBa pabor. dunadparma
MO2KeT ObITb BBHIMOJIHEHA B BlJie YACTOKOJA H3 cBaf MJI WNyHTa (NpH

/
N

Puc. 9. ConpsiieHile npiuajibHOrG COOPYIKEHUS THNA «CKOJb3UAUiT
KJIH® € CYIeCTBYIOUEH KOHCTpYKuHeii 11 ¢ Geperom:
! — Knaaka H3 OETOHHMX MACCHBOB; 2 — CCKIHI MPNYaALHOTO COOPYKEHHSs!
THIA «CKOALIAULUA KAHH»; 3 — wWmnyHTOBO# PR Wan CBaiiHLT wactonon, 4 —
CYLLeCTRYlou ast KOHCTPYKUHA MNPHYAaALHOTO coopy:Kenna (3ctrakana)

HaJauuuH o0pa3oBaHHOH TEPPUTOPHH) W MACCHBOBOH KJMAaZKH WJH TIO-
AO6HOH# KOHCTPYKUHH (npi HeoOXoanMocTH 0GPa3oBaHHUS TEPPHTO-
pun). Pasmepsr anadparmbl onpenensiiorcs npoekroM. Ilpumep Bo3-
MOZKHOI0 yCTpoficTBa CoOnpsizkeHisl MoKasaH Ha puc. 9.

4, PEKOMEHIOALHH NO NPOU3BOACTBY PABOT

4.1. YKasaHus pasfena BkJaoYeHbl B HacTosiluuil PIL BBHAY HOBH3-
HBl crocoba BO3BedEHHS COOPYJKeHHS H MOTYT ObITb YTOYHEHbl B MNpo-
ecce pa3pabOTKH NpoekTa opraHHsauxu paboT, 4YTO He HCKJIOYaeT
He0OXOAUMOCTH pPa3paboTKH CIeUHaJbHON HHCTPYKUHH NO NPOH3BOA-
cTBY paboT npH BO3BeAECHHH COOPYKeHHH nogo6HOro THNa.

4.2. MaroToBneHHe 3JIeMEHTOB COOPYKEHHS PEKOMEHIYeTCH BHINOJ-
HATb 32BOACKHM cnoco6om.

Npumeuanne Bubop Mexay 3aBOACKHM I NOJNTOHHBIM cmocoGami H3rOTOB-
JEHHA 3JeMEHTOB JQOJKeH OCYHIECTBJAATBCS HA OCHOBE TeXHIKO-3KOHOMHYECKOro
CpaBHEHHSA nokasaTtesell crocoGoB 1H3rOTOBJEHIS.

4.3. OTKJIOHEHHS OT MPOEKTHHIX pPa3mMepoB COOPHLIX 3JEMEHTOB He
ROJXKHBI NIpeBbiliaTh BEJHUHH, OFOBOPEHHBIX CTPOHTEbHLIMH HOPMAaMH
Ha U3roToBJeHHe OeTOHHBIX H XKeJe300eTOHHbIX 3JeMEHTOB H H3AeJHi.

4.4. Mcxkpusienns 3akJafHbIX Yacreidl CTHIKOBOYHOTO 3JIeMEHTA CeK-
IIHH He JOJIXKHBI IpeBbillaTh 3 MM Ha | M H 2 CM BJLOJIb BCeH KOHCTPYK-
HHH.

4.5. ITpumeHeHue cnocoba «CKOJb3SUIHA KJAHH» NpeanoJaraer Ha-
JIHYHe 06pa3oBaHHOH TEPPHTODHHM, MO3BOJAIOUIEH BBIMOJHHTH PabOTHI
«HACYXO».

Mpumeyanue [Ipn OTCYyTCTBHI TeppHTOPNN BONpoc ee o6pasoBaHNs N
MOHTa)a KOHCTPYKUHIl «B BORY# JOJIKEH PellaThCsl Ha OCHOBAHHII TEXHHKO-3KOHOMII-
YECKOTO aliantiisa BApHaHTOB,
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4.6. Tlpu neo6xoauMocTH obecnedeHus CONpsKEHHsS TOPLOB COOPY-
JKCHHAL ¢ 0eperoM WJH APYTMMH THNAMH COOpPYXKEHHH CjeAyeT BbIIOJ-
HiTb paboTsl 110 yeTpoicTBY Avapparm (cm. m. 3.17).

4.7. Ha paccTosiHHIl UIHPHHBI TPOEKTHPYEMOTO COOPYXEeHHs Mo
BepxXy OT JHHHH KOPAOHA B CTOPOHY TeppPHTOPHH HeOOXOAUMO BBHIDOB-
HSTb NOBEPXHOCTH M BHICTABUHTL HANMpPABJAKIOUIME KOHCTPYKUUH MO AJI-
He BCEero COOpYyMeHHUS,

4.8. B kauecTBe HampaBJASIOLMX KOHCTPYKUHH AONYCKAETCA HCIOJb-
30BaHHe 3JIEMEHTOB KOHCTPYKUHH «CKOJIb3fillero KauHa» (puc. 10, a)
HJIH Cllel(Ha/IbHBIX TPOCTPAHCTBEHHbIX depM ¢ HanpasAsolleH MI0CKoC-
Thio WK peGpamin (puc. 10, 6).

Puc. 10. KoHCTpyKIust Hanpap/siomux 9JeMEHTOB:

a — B Bije GaoKon BEPXHETO CTPQEHHHA; 6 — B BHAE
epM

I — «cxoapsswnii kanH»; 2 — GnoK BepXHero crpoe-

Hust; 3 — tepMa; 4 — GerToHHbIfA 6noK; § — AepeBAHHbIE
Opycha

4.9. Hanpasasiomuiyue 3JeMeHTbl CAeYeT BLICTABIATb 110 CTBOPY Tak,
yTO6H OTKJIOHEHHE B IJIaHe COCTaBJAJO He 6ojiee 45 cM, a OTKJIOHe-
HHe yrja HakJoHa Hanpasiasioumleii — He Oojee -£1° aas ray6uu go
6,5 m; +0,5° gaa ray6un go 11,5 m; +0,25° pas raybun a0 16,5 M u
+0,1° gas rny6un capite 16,5 M.

4.10. Ha HakJOHHYI0 NOBEPXHOCTbL HANpap/siOlledl KOHCTPYKLHH
HeOGXOAHMO YCTAHOBHTb KJIHHOBBIE 3/JIeMEHTHl [0 BCeH NJIHHE coopy-
JKEeHH, COeJHHUB UX B mpejgeslax CeKUHH B COOTBETCTBHH C YKa3aHHeM
n. 3.10 nacroswero PI u oGopynoBaB CTHKOBOYHEIMH 3JIeMEHTaMH.

4.11. Ipn Bo3BeJeHHH COOPYXKeHHsS] THNIA CKOJB3SIHN KJIHH» pe-
KoMeHlyeTcss AHoyrayG/eHue B aAKBATOPHH BHIMOJHATb BBHICOKONPOM3-
BOLAUTEbHBIMH AHOYrAYGUTeIbHBIMY MeXaHu3MaMH. Paspaborka rpyn-
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Puc. 11. [NocnenoBatensHocTh NPOH3BOACTBA PaboT:
a — NpH BO3BelA€HHH COOPYXKEeHHA H3I ONOKOB CHIOIIHOro cevyeHyfd; 6 — TO ke, M3 GJIOKOB QHIYDHOTO CeyeHHS




Ta Mepel COopy}eHiHem HA WHpHHe 2h.tg(45°+40,5¢) npoussoautcs
AHOYyrayGHTe/NbIBIMH  MeXaHH3MaMH, 000pyloBaHHbBIMH rpeiidepamu.

4.12. Tlorpy:Kenue cexuuii clefyeT NPOU3BOAHTH NOCAEROBATENb-
HOH pa3paboTKoit rpyHTa nepel COOPYKeHHeM mo BCeil JJIHHe NpHYaJa
C TAKHM pacyeToM, 4TOOBl BepX CeKLHH HaXOAHJCH HA BBICOTE He Me-
Hee 1 M OT ypopHS BOABL. ITanbl NPOH3BOACTBA PaGOT H306DaXeHbI
Ha puc. 11.

4.13. TomwuHy cHHMaeMOro cJost rpyHra (puc. 12) npu morpyxe-
HHUIl PEKOMEHAYeTCH onpelensith no gopmy.ae

hea=tps — by _y), (13)
rae h,;— OTMeTKa jHa Tepeid CQOpYXeHHeM TpH MOrpyXeHHH i-ro

6s10Ka;
hpu—1y— 1O XKe, npu ycraHoske (i—!1)-ro 6/oka;

hpi=hei — he(ypq) 10,
rae hei— BbiCOTA i-T0 GJlOKa;

heyrny—ruybuna norpyxenusi coopyxetiisi ¢ yyerom (i41)-ro
6ytoKa.

hsivy

hgi

4.14. Hapamusanie ceKuluii HeOGXOLNMO TPOM3BOAHTL NOCJE Bbi-
MOJIHEHH pekoMeHAauui n. 4,12 Ha-
T crosimero PJI.
//// 4.15. 3anosHeHHe BHYTpeHHeil Mo-
s 7 JIOCTH CeKUHH TPYHTOM JOJIXKHO Npo-
’\\ H3BOJMThCS MOCJe 3aBeplUeHHsT paboT
== \ N0 yKpynHeHHoi#l c6opke.
\ 4.16. Ilocse morpy:KeHHst CceKIHi
N Ha rayOHHY, MeHbUIYIO NMPOEKTHOM Ha
0,5 M, HeOOXOAHMO BBLITIOJIHHTH norpy-
KeHHe [0 NPOEeKTHOH rMIyGHHBI U Bbl-
paBHiBaHHe CEKLHH C NMOMOILbIO pas:
pabotkn rpyHra rpeiibepom. Ortkio-
HeHHe JIMIEBOH CTEHKH CeKWI OT JiI-
Puc. 12. Cxema Kk onpexeneiio HHH KODJOHA He JOJIKHO NpeBLIIATD

TOMLIHB CHIIMAEMOTO CJIOST +25 cMm.

4.17. Ona NHKBHAAUHY NMOCAEAYIO-
X gedopmauuit CoOpyX)eHHsi B SKCMJyaTallHOHHBIA nepuHoa caeayer
nocie o6pasoBaHHs OOpaTHOH 3aCLINKH Iepel COOPYXKEHHEM BBHINOJ-
HATb OCPY3KY CEKUHA Harpy3koii ¢ HHTEHCHBHOCTbIO, DPaBHOMH
(0,7+1,0)g, rae ¢ — HHTEHCHBHOCTb 3KCIJyaTaLlHOHHOH HArpy3KH.

4.18. OGpasoBanne 3achiIKH Mepef COOPYKeHHeM Heob6X0aHMO
BHIMONIHATL Ha wHpuHe 2h.tg(45°+40,5¢). 3achnky cJeayeT BBHINOJ-
HATb A0 NMPOEKTHOH OTMeTKH AHA ¢ 5%-HbHIM 3amacoM noO BbICOTE Ha
oCalKy.

4.19. CTPOUTENbCTBO COOPYIKEHHHA THNA «CKOJb3SWHH KJIUH» cJe-
JlyeT OCYILeCTBJSATb B CPOKH, obecneunBaioliHe Haubojee OLICTPBHIK 1
9KOHOMHYECKH 060CHOBAaHHBIH BBOJ COOPYXKEHHS B 3KCILIyaTallHIo.
4.20. ITpu cocrapiieHHIl KaJleHAapHOTO MJIAHA CTPOHTE]NLCTBA Haj-
20



JIeXKHT YUHTHIBATL PEXXHMbI YPOBHeH BOADLI, BOJMHEHHE H ApYrHe ocobeH-
HOCTH.

4.2]. BenuuuHy 3amaca CTPOHTEJNbHbIX MaTepHasaoB, CGOPHBIX H3fle-
JHA cjelyeT YCTAHABJHBATL C YYeTOM MEPEpHIBOB B CHaOXKeHHH N0
WITOPMOBLIM YCJIOBHAM H MPOJOJKHTENbHOCTH MEM<HaBHMallHOHHOrO
nepHoAa.

4.22. Tlpoekt opraHu3auiH paboT AOJIKEH NpelyCMaTPHBATL MepO-
NPHSATHA N0 CO3/aHHI0 6e30NacHLIX YC/I0BHH NMPOH3BOACTBA paboT M 3a-
UHTe CTPOSILIHXCS COOPYXXEHHH OT paspyIIeHHS BOJHAMH, JEL0XO-
IOM H Ap.



T1PHJIO)KEHHE 1
(Pexomenpyemoe)

NPUMEP PACUETA NPHYAJIBHOTO COOPY)XEHHSA
THOA «CKOJIb3AIUKHA KIHH»

Hcxonnsle gaunuie: ray6Guxa y npugana 9,75 M; Harpyska I xateropus; rpymr
OCHOBAHHS -— IIECOK C YIVIOM BHYTpeHHero TpeHHs (=25°, yrol TPeHHS rpyHTa
0 CTeHKY 8= =25° (npx onpejeseHHH MacCHBHOro Aasjexus) n §=0 (mpu onpe-
AeJIeHHH AKTHBHOTO RABJIGHHS rpYyHTa); KO3)GhHUHEHT COYETaHHsI HArPy3oK f.=|;
KO3 duLUeRT neperpy3kn n==1,25; kospduunenT nalexuoctn ky=1,15; koadonu-
IIHEHT YCJIOBHit paboThl m=1,15; AONONHHTENBHHH KO3QdHUHEHT ycNOBHE paGoTH
my,=0,95 (mpi pacuere ycTOHYHBOCTH Ha MNJOCKHEt caBur); m,==0,85 (npH pacuere
yCTONYHBOCTH 1O KPYTJIOUMIMHAPHYECKO TNMOBEPXHOCTH CKOMbKeHHA); my;=1,2 (npu
pacueTe ycTOHYHBOCTH Ha ONPOKHALIBaHHE).

1. Onpenenenue raGapHToB COOPYKEHIN.

VYros HaKIOHA THUIOBOM TPaHH KJHHA

e =45° — & =45—125=325".
BeanunHa 3ariyGieHnst coOpyXeHHs (Aas NpeABAPHTENBHHX pacyeToB):
hyp=08H=08-975=78 m.

TpuHuMaem OTMeTKy HH3a coopyxenus 18,0 M (1. €. hap==8,25 m).

PacueTHas cXema coopykeHHsl H306paxena sa puc. IL1.1.

Ilenenne KOHCTPYKUIHM HAa MOHTaXKHble 3JEMEHTH MpPOH3BeJEHO H3 YC/IOBHS MOH-
Taxa 3JEMEHTOB C [IOMOIUBI0 ABTOMOOIVIBHOTO KpaHa Tpy3onoAbeMHOCThIO 40 T
(cm. pae. T1L1.2).

Bec G 1 M coopy:KeHus

"15—’5';;1&8—0,5-3,0=21»975 M.
19,14421,29

Jlnuesas crenka:

0,5-3,0=30,322 m2.
10411 9.13,8

Tolnosas crenka (noa Boxo#):

Tonepeunast neperopoaka (nmoA BOXoH): 2 0,5+ 2 0,6=36,3 Mm%
(2l,975+30,322+36,30)%é=44,3 Tc/Mar 443 kH/M.

[Tonepeunast neperopoaka (Hag BOROIR): 13;-11 0,5=6,0 m3.

Trnosas cTeHka (Haf Bogof): 2,64-0,5-3,0=3,96 M5, (5,0+3,96—2é§=8,3 TC/ M=

=83,0 kH/m.
Ilaura  Bepxuero  crpoedns:  (13,0.0,4-2,54-2,5.0,3.2,5) =14,875 T1c/mMm=

==148,75 xH/m. 00.13.8
3achinka BHYTPH COOPYXeHHS J0 OTMeTKi —2,5 MZ—;Z-'-I.O- 1,0=62,1 Tc/M=
=621,0 kH/mM.
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NTPHIIOKEHHE 1
{npononkenue)

Bec G coopyxenns ¢ sacmnkoit: G==129,575 t¢/M==1295,75 kH/m.

IKcIyaTauHOHHaA Harpyska Haj coopyxennem: ¢i/=4,0-13,0==52,0 1c/M=
=520,0 kH/m; G4-q\f/=129,575+52,0=181,575 Tc/M=1815,75 xH/m.

ITosioxKeHite LEHTPa TAXKECTH coopyKeNus: d=3,91 M.

2. Onpeaetenne BeJHYHHBI FOPHIOHTAJBHON COCTABAAIOUEd AKTHBHOIO AaBleHus
rpytrta npoussoautrca no n. 2 npua. 3 CHull 11-565—79 (cm. puc. I1.1.3).

n
En = E AE”;
{=1

AE., = Gr—ciblg@+e)+ cig Bl
n ig{c+ 8+ tgB+v)

Tak kak 8=0 1 c=0, T0 dopmyna npunHuMaer BUA
G,
tge+1g (B+e)

Onpenenene Ea. nponssefeno npn pasHHX yrjax f HakJoHa NOBepXHOCTH
CKOJIb2KEHHA:

npi P=40° E.=46,767 1c/M=467,67 xH/mM; npu B=45° E,=62,762 Tc/mM=
=627,62 xH/m;

npu B=50° E.=73,450 tc/mMm=734,50 «xH/M; npn f=>55° E,~=69,250 Tc/m==
=692,60 kH/m.

Taknm 06pasoM, MaxcimalabHas Bennuna E, cooTBeTcTByer yray HakjaoHa
NJIOCKOCTH o6pywenns P=>50°.

Ha ocHosaHin nosiysenHoll Beanupssl E; NMOCTPOeHa 3Miopa aKTHBHOrO AaBJeHIs
PPYHTa H ONpefe]eHO NO0JOXKeHHe I'OpH30HTaabHOIl cocTapasiowell paBHoaelicTByloWwel
aKTHBHOrO paBjeHlus rpyHta (cM. piuc. I1.1.3).

U3 ypabrenus

(4,0-{—27,15

AEri ==

1,75+ 0,75+

95+1015
o 10,34

10,5+20,8 24,84-32,5
2 2

=73,45 Tc/M; 398,794A,=73,45 Tc/M=734,5 kH/m.
onpelenseM BeauuHHy A,=0,184 11 opZMHATH 3MOPH AKTHBHOTO AABJEHHS TPYHTA.
[MonoxKenne ropuacHTaNpHOM COCTaBINIOMEH paBHOASHCTBYOIe:

yo= (DTG 75, 19,695 LOMELIN 75155754 L9ILBE%6

%10,3-12,85+ 4.',§.6_4:2|'_5_93_7.

7,7.3,85) . 73,45=8,14 w,

3. Onpezesiene nacCHBHOrO AaBjeHHA TPYHTA Ha 3alayGaeHHYIO 4acTb COOpY-
wKeuus (cM. puc. [1.1.3).

Io ¢opmyne (2) PJl onpeaenseM ray6uHy mOrpyxeHus G/10KOB COOPYKeHIS
B CTPOHTeJbHHIT NnepHOA:

6ok B-1 Becom G;=28,606 Tc norpyxaeTcs Ha BeJIYHHY

2 0,0063-0,5524 _
he, = 1/3,94.1,0 8,806 =Gggop— = 146 w;

6nok B-2 Becom G,==13,794 1¢==137,94 xH, ycraHoBReHuuit Ha G6aok B-l, Bu-
3HiBAET NOTPyXKeyHe COOPYKEHHA HA BEAUYHHY

B 5} 0,0063-0,5304 ,
hC2 = .l/m (8,606 + 13.794) 0'9922 == ?,35 M,
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HNPHJIOXEHHE 1
{npononxenne)

6a0x B-3 pecom Gs=12,831 1c=12831 kH, ycranopaenunfi Ha Guox B-2,
BH3bLIBAET NMOTPYKEHIE COOPYIKEHHUs Ha BeJIMHHY

2 0,0063.0,5324
= 53077 + + : : = 4 )9 ’
he, 1/3.94.1,0 (8,606 -+ 13,794 +-12,831) 0,9992 29 »

npn veramoBke G6aoka B-4 Becom Gy=13,752 Te==137,52 xH coopyxenune
Norpyxaercs Ha BeJIMHHY Acy =4,24 M.

[locne ycranoBKil mANTH BEDXHETO CTPOBHHS M 3aCHIKM COOPYXEHHf BeJNURHA
MOrpYy2KeHNsT COOPYKERIA B CTPOUTEJbHBIHA NEPHOL COCTABNT:

2 0.9063.0,5324
e = 1/3‘,9@“,6 (129,575 0022 4 1168 = 6,16 m.

O6partHas OTCHIIKA TPyHTa A0 OTMeTKH —9,75 M
(h— he) = 8,26 — 6,16 = 2,09 M.

Oépamym 3aChiliky Aag 3auiThl OT pa3mbipa BHIMOJHIM 113 KaMHH,

CopusonTaiphast cOCTaBASOIIAN  NACCHBHOTO  MaBaenus rpyHTa A,==3,94
npn d=y¢.

Ormerka —11,84 M: 0,,=1,2-2,09-3,94=9,88 1c/M2=0,0988 MI]a.

Ormerka —18,0 M:  0,,=9,8841,0-6,16-3,94=234,15 1c/M?==0,3415 MIla,

E,,=—9—’8—8-"%§4’-L5—6,16=135,612 T /M=1356,12 KH/m.
Io.1omesinie paBHogelicTBYloUlell 1aCCHBHOTO AaBjaeHHs IPYHTa

, __19.76+34.1591§
i = 5883415 3
4, Onpepeaenlie papHofeiicTBYoIUefi BoJHOBOro Aasjenna P, (npH noRxoxe

J0:KOUHB BOJIHEL) IIPONABEAEHO MO yKasauusM rgase CHull 11-57—75, m. 2.2, raba. 1,
[Tpunnmas BbicoTy Bonubl hAs==1,5 M N1 AJHHY BOMHBL Ap,==80 M, IHojyyaeM:

H=H+ke(Ha—H.); Hy=H, orkyna H=H; k,_%i,%ﬁ
8
9,75

=5 =0,1<<0,2; cos gt=—10.

=251 M

H
==(,0785; Sk
B

TMonuskenne cBoGoguoli BOJHOBOI NOBEPXHOCTI Hal CIOKOHHHIM TOPH3OHTOM

onpejesseM no opmy.e Na=~Hhsc0s 01—0,5kh.2cthkHeos?at==1,5-1,0—
0,0785.-1,52 -
— —————th(0,0785.9,75) 1,0=1,363 m.

Onpeme:leﬂue opmmar BOJMHOBOIO AaBJIeHUAL
y=0; P=0;,
Y= P=—y0u=-—1363 1¢/u?=—0,0114 MMa;

y=05H=05-975=4875 ™m; P==_f,9h,=—07-15=—1,05 1c/M=—0,01
MTIla;

y=H=975 Mm; P=—f,ph,=—062-1,5=—093 1c/mM?=—0,009 MIa.
PaBuoneiicTsyioulas BoaHOROrO AaBenis

. 1,36¢
P =05.136324 &Lglﬂé 4_375+L9§g;(l9,3_ 4.875==11,638 1c/M= 116,38 xH/m.
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[TPHIAOXNXEHHE 1
(npopoaxenie)

Touka npuuoxenns pasuopefictayiowei Py

b—825+ 0,93(9,75—2-1,363 : 3) 4-5,882(9,75—1,363—0,5-4,875) +4,826~0,5-4,875__
’ 11,638 11,638

=8,25-+4,72=1297 ™.

5. Harpyska T OT HaTsKeH!T WBapTOBOB OnpeleleHa B COOTBETCTBINI ¢ yKa3a-
Hustmit raaspel CHull 1I-57—75 11 Pykosoactsom k CHuIl.

25,3
=735 = 1,0 T¢/m =10 xH/m.

T
Touka npuJozxeHis WBapTOBHOro yeuans a=21,5 M.
6. [Tposepka peauunHbl 3aray6ieHiss COOPYXKEHIsl ¢ yueToM ofeclieueHus ero
yeToiluuBoCcTH Ha cABUT B 3KCIIyaTaullOHHBI nepuod no dopmyae (1) P,

_ 1,25-1,0:095-1,15_ 0,9063-0,5324 ) 2-1,2—1,0
h= 115761612394 (181'575 0992 +1LO3HLO)+ S
w818 771 x

7

Taxknm o6pazom, npuustoe A=h.,, =825 M yaoBIeTBOpsIeT YCJIOBIIO YCTOHY-
BOCTII Ha CABIIT,

7. TIpoBepka ycToiiuIBOCTII COOPYIKEHHS HA ONPOKIIABIBAHIE,
My=Gd~+Enyu; M, =129,575-391+4135,612-2,560=2845,668 Tc-M/M=
=8§456,68 xH-M/m;

M,=Ea.y.+Ta+P,b; M,=7345-8,14+1,0-21,5411,638-12,97=770,328 TC"
-M/M=7703,28 kH-m/M. 1,0- l,25-770,328>%%~§— 845,668; 962,91 > 845,668.

Jliia o6ecrnieyeHHsT YCTORUNBOCTH COOpPY KeHHSI HA ONpOKUAbIBaHHe (T, €. AJd yBe-
JIUMEHHA YAS(IKUBAIOUIErO MOMEHTA) [I3MeHfeM KOHCTpyKuwmo Giokes B-3 uw bB-4,

yBeuNBass BeC UX THLIOBON uaCTl, B npefesdaX 3a1acoB pacueTa YCTOIYHBOCTI Ha
casur. 113 ¢popmyant (1)
AG — Ah m he Yo My sin (= + 2%)

N e My Ry COS %1 €0s (€ + )
(8,26—7,71)1,15-6,16-1,2-3,94-0,9922
1,25-1,0-0,95-1,15.0,9063-0,5324

Buino.taum HabeTonxy TolioBoll yactH Groko B-3 11 B-4 (puc. T1.1.4) 1 nekao-
uiM [IePeHIOI CTeHKY It 3achinKy 6ioka B-3. 3aceinka Gaoxa b-3 cocrasaser

Orkyna AG== =27,233 1¢=272,33 kH.

= (57854 322) 123695 Te/u=3695 xH/w  (M,=578:5(289+05)+
+ 32245 {3,394-1,07) = 133,87 1c-M/M=1338,7 kH-m/M).

2
TMepeansst cTeHka — Ger==5-0,5-1,6=3,75 Tc/M=37,5 kH/M (M, ==3,75-0,25=

=0,937 Tc-M/M=9,37 xH-M/M). (o 32,5°
2 o 2,
HaGerouka 6aoka b-4 — G/ = —2’—5——%—@-2—’5—- %2,5-:

1,54-2,1 X

‘ 2,93
= 14,84 Te/M= (48,4 kH/m (Mg, =14,84(9,5+5") = 155,82 Te-M/M==1558,2 kI

“M/M).
27



TTPH/IO)EHHE 1

(npononxenie)
2 o
HaGetonxa 6noka B-3 — o;:i&-‘%—y‘i—"’—1,5+o,5.5,0~1,5=15,7 Y-
—=157,0 kH/m (M&2=15,7(6,283—':15£5) —117,75 T¢-M/M=1177,5 kH-M/n).

YBeuanuenne eca Gnokos: 15,74-14,84—3,75=26,76<27,23 tc.
yf/ﬂ'/r/ﬂ’

2z
r g, <40 rep? - jy,-dﬂTf/N E
T - -llllIlll”r[ITlHIJL[IJJ_lIlII

Puc. I1.1.4

YcaoBsHe ycTofiunBOCTI npuHMMaer BHA: My=845,668—133,87—0,937+ 155,82+
+117,75=984,43>962,91 1c-Mm.

Ycnosne ycroiiynsoctn obecneyexo,

8. Pacyer ofweil ycTOHYHBOCTH NPHYAJbHOTO COOPY:EHHS THNA «CKOJIb3ALLHHA
KJKH» npousseaeH no nporpamme ITYPC. Ilporpamma IIYPC Ha airopHTMHYeCKOM
asuke AJITOJI ucnosbsyercss B npoekTHol npakthke UepHoMopuuunpoekra. Ilosiche-
g K nporpamme [IYPC naxoaarcs B MHCTPYKUNH NO aBTOMAaTH3HPOBaHHOMY pac-
yery oOueit ycrofunsocTH (UepromopHuunpoekT, 1973).

Pacuer npoBefieH npH pasjiHyHBIX NMOJOXKEHHAX 1EHTPOB KPHBOH CKOJbXKeHNs. Pe-
3yJIbTaThl pacyeta cBeleHbl B Taba. [1.1.

Ta6anua II

Paauyc Koopanuaru nentpa

Kosddnuuenr K, KPIIBOIt CKOJIbKEHUSsI KPHBOH CKOMBXEHIIS

R, m * P

1,416 12,8 —-19 —79

1,169 14.4 N —61

1,092 16,4 3.7 —46

1,098 18,4 6,1 —3,1

1112 29'6 5,3 86

1,137 33,7 7.3 12,4

Koaddnnnent K, nonyuaemsiit B pacuere, npejictapnser coGof

K nnekymy
! m
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ITPHJIO)KEHHE 1
(npono/mKeHue)

n a1 coopysenui I1I knacca Ki=1,062; IV knacca K;=1,016.
Ha puc. I1.1.5 npeicrap/iena KpHBASt CKOJbXEHHA C HaHMEHBUIHM Koa(@uiiieH-
Tom K= 1,092.

g

2 2
g=40rcfrr? q:607efm’, ¢ 100 Tefm
x ' Mﬁwmwﬂﬁ%ﬁﬂ

Puc. T1.1.5

9. Pacuer no gepopMauusiM npoussesen no nporpamme «KJIHIE»,
"TIYCT"T=0"KOH" ¢
"BBIT"K 1 = 190;K2=2350;K3=260;"HA"KJIHUJIE2"KOH" ¢

PACYET
«CKOJIb3SIETO KJIMHA»

Mo NE®OPMALMSM
(oT MaccH COOpyxKeHus)

NPUBJIMXEHUE— 1 /0/¢

A[3,4] =78308,0—2,183792,0—2,325832,5—1,109299,0—3,—49948,,—2,
73688310—2,866790,0—1,6959610—3,347290,0—2,—88297010—1,— 14180401,
—491089,,—34 :

Z([3]'= 121963c—6,3783901—7,— 1711 11,,—8

X=3359010—6 ¥=123203;—6 TW=—171111,—8
ITPUBJIM)KEHUE— 2 /212680,,—5/

A[3,4] =5812216—2,215495,,—2,352843,5—1,104513,0—3,~3707 1 ,o—2,
71666010—2,849565,0—1,7711210—3,19131310—2, — 858475 0—1,—139702;01,
—551969,—34

Z[3] = 144741,0—6,412957,—7,— 194432,,—8

X=429080—6 Y= 144272,0—6 TW=—194432,—8

J\I{]H3=107368m-4 NB3=—50986,—6 NH2=—68635,—6 NB2=—208295,—5
11083310~3 PH1=81525/—4 PB1=104146,0—4 P=65754;,—3 TN=
516385,0—4 TP =306355,,—44

"[YCT"G = 181.575"KOH" ¢

»BBITT K] = 190;K2=350;K3 = 260;"HA"KJIU/IE2"KOH" ¢
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{IPHJIO)XEHHE |
(nponomnxenue)

PACYET
«CKOJIb3AIMEIO K/IHHA»

IO JEOOPMALIHSIM
(npu meficTBHH BceX HATPY30K)

MNMPHUBJIM)KEHHE—~ 1 /0/@

A[3,4] = 78308,0—2,183792,0—2,325832,0—1,159950,0—3,—49948,,—2,
736883,0—2,866790,0— 1,8686410—3,34729010—2,—882970,0—1,— 14180401,
—65826010—3¢

Z [3] = 17883710—-6,49698510-—-7,-—2 19239,0—8

X=54134,0—6 Y=177547,p—6 TW=—219239,,—8
NMPUBNMUXEHHE— 2 /315210,0—5/

A[3,4] =48389,0—2,230780:p—2,363009,,—1,149437,0—3,—30865,0—2,
706912,—2,843075,0—1,103375;0—3,132608,0—2,—849255,0—1,— 13908701,
—778609,,—3¢

Z][3) =238873,0—6,576169,0—7,—273049,0—8

X=7970110—6 ¥==232442,—6 TW=-—273049,,—8
NMPUBJIM)KEHUE— 3 /399234,—5/

A[3,4] =404134,0—3,24330510—2,369955,0—1,14308610—3,—25777410~3,
698922,,—2,838645,0—1,113350,0—3,924973,0—3,—842955,,— 1,— 138737101,
—833733,—3¢

Z[3] =255707,,—6,604991,0—7,—290445,0—8

X=86310,p—6 Y=248189,,—6 TW=-—290445,—8

NH3=157297,,—4 NB3=-—-385268,—6 NH2=-—-518630;0—6 NB2=-—352768,,—5
N=157736,0—3 PHl=163989,,—4 PB!=187487;p—4 P=106222;,—3 TN=
73491510—4 TP =494899,—4 ¢

PesyabraTel pacuera npeacrasient! Ha puc. [1.1.6.

Hedopmain or noJje3HuX Harpy3oK COCTaBHIN:

x==86310-10~% M=8,6 cM;

y=248189-10-¢ m=24,8 cm;

T'W=290445-10~* pan==0,0029 paa.

Tlonyyennse BeHunHbL AedOpMaluit cOOpYXeHHS HaXOARATCHA B Npefenax Ao-
nyckaembix (mo pekoMenpauuam [unpopeyrpauca. Cm.: B. B. 'ypesnu, PeyHue
NOPTOBLIE THAPOTEXHHUECKHe coopyxeHusi. — M.: Tpancnopr, 1969, c. 149, Tabn. 25).

10. Pacuer >/1€MEHTOB KOHCTPYKUHH Ha NPOYHOCTh MPOH3BEJEH B COOTBETCTBIIM
C ykasaHusMH pasii. 2.5 Hacrosmero PJ. B HacTosmeM npuioxeHHH npHBedeH
pacyeT JIHUEBOH CTEHKH KOHCTPYKUHKH (3/I€MEHTa KOHCTPYKIUH, HAa KOTOPHHA jefcr-
BYIOT MaKcHMaJIbHble Harpyski). PacueTHasm cxeMa npejcrasiena Ha puc. I1.1.7.
Ha nuueByio crenky aefcCTBYIOT: BoJHOBOE AamJiienHe Py, Aasienne P rpynrta mepef
3aray6ueRHON 4acThio COOPYXEeH!Il H AaBieHHe BHYTpeHHeil sacuinKy, onpegelsiemoe
coryacHo n. 2.5.7 nacrosimero P/ no ¢popmyse

@

al)-:.{hl l--(l.

n==0,3 (ans wecuaHoro rpyura).

Ha ormetke —2,50 M 0p=0;

> » —975wm ao=l,0(9,75-—2,50)—1-%%-5=3,107 Te/M?=0,031 MTla;

» > —164m ao=l,0(16,4——2,50)-1—?—l%—5=5,96 Te/M2=0,0696 Mla,
1
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Puc. T1.1.6. dedopmauuu cOOpyxeHHA: NpH AefiCTBHH BCeX HATPY3OK
x=0,086 M; y=0,248 M; o= 0,0029 paa; or Beca coopyxenus x=0,043 m; y=0,144 M; ©=0,0019 pan




TTPHJIOKERHE 1

C-2.50 (oxonuanne)
:
145 H
9 A
<
»
-975 093 3
7
“_Asa\,&
67 412 :
A== m
1= 59 9
2199 = {1800
Puc. I1.1L7

Husnas vacTb auuesoi cTenkyn BmcoToil 1,5/=4,5 M paccunrbiBaercs Kak INJH-
Ta, 3allleM/IeHHass no TpeM cropoHaM (cM. CNpaBOYHHK NDPOeKTHPOBLUMKA. PacueTHo-
teopernyeckuit. Ku. 2. — M,, 1973):

I T g ’m 7¢ ﬂz =
- 001 #ha
X
My=p-10-3ga®;, My=y-10-3ga?, % = 4§*5 =0,67; ¢9=16,0 1c/M2=0,16 MIa;

n=0,15;

M ,5=54-10-2-16,0-32=0,78 Tc-M/M=7,8 kH -M/M; M 43==—537.10—% . 16,0)X
XF=—7,73 1c-M/M=—T7,3 KH-M/M; My =19,8-10-2-16,0-32=2,85 1c-M/M=
=285 kH-M/M; My =—469-10-3.16,0-32=—6,75 Tc.-M/M=—67,5 xH-M/M;
My, =36,5-10~3-16,0-32=5,25 Tc-M/m=>52,5 KH-M/M; M, =_8238.10-2 -16,0X
X32=—11,92 Tc-M/M=—119,2 xH - M/m.

Bepxusas yacTb JHLEBOH CTEHKH pacCylTbIBaeTCAl KaK 6a.1ka, 3alieMJ/eHHas Mo
KOHUAaM:

—pp=9 103 - gt 10-32
RA———RB———2 ) =15 T¢/M=150 xkH/m. MA—-,/MB..____i?___.__———12 =

=-—75 1c-M/M=—75 kH-M/M.

Ilnst monbopa apmaTypel ceuenns npuaumaeM M= 11,92 Tc.-m/mM==119,2 kH-M/m;
ho=50—3=47 cm; b=100 cm.

Mpiiumaem E==0,15 u cooTseTCTBYIOULYIO €My BEAHUHHY 1) =(0,925.
kyncnmg M 1,15.1,0.1,25-0,95-1192000
nhoma Ry~ 0,925.47.1,1-3400

IIpuunmaem  apmipopanne cevenus apMaTypoil kaacca A-1Il 6216 mm
(Fa==12,06 cm?),
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MMPHJIOXEHHE 2
(PexoMenayemoe)

ONPEAEJEHUE KOIGP®PHUUEHTOB NMOCTEJIH
B OCHOBAHHH COOPY)XEHHUS THNMA «CKOJIb3AWHW KITHH»

Ko uiieHTnl nocTe il onpefedsioTes no opMynam:
a) repex MCPCAHEIl IPaHbIO COOPYKEHIIS

Ko = TAn ;
’ TNkp COS? ¢ €XP [(3— + ‘P) tg‘?]

6) 1o HopMa.ll K HAKJOHHOH THIJIOBO TPaHll COOPYHKenIss

N
=y
roe N -— npeie’bHas Hecymas cnoco6HocTb | M IpYHTa NOA HAKIOHHOI NVIOCKOCTBIO
OT HOpMaJbHBLIX  CilJl, oOnpefeasiemast rpadoaHaliTHYeCKIM crlocoGoM

(puc. 11.2.1);

V — npedenbHblit 06beM nepemelleHnss | M IpyHTa, BBI3BaHHBIM Harpyskoii, co-
oTBeTCTBYIOWEN npeaeabHoil Hecyllell ¢1ocOGHOCTI TPYHTa, 1 OnpeaeseMblil
no ¢opmy.e

V = 0,582 7,, cos? ¢ exp (201tg ¢),
rae 6= 45°4-e-+0,5¢.

3 3aka3 M 361
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MPHJIO)XEHHE 3
(Pekomerayemoe)

NMPOTPAMMA ABTOMATH3IUPOBAHHOI'O PACHYETA COOPY)XEHHS
THNA «CKOJIB3JIIHA KNHH» JIO AEPOPMALIUAM (KJIIUAE)

Onpeaeaennie yenanii n nepememennii B nporpamme KJIMJIE Buinoauserca Ha
OClIOBE pacyeTa COOPYXKEHHST Ha YNPYroM OCHOBAaHHH, XapaKTepisyeMoM Koaddimu-
€HTaM!l MOCTeJqH TPYHTa nepel COOpYXKeHHeM, H MO HOPMaJH K HaK/JOHHOi THIJIOBOIl
rpauu.

ITIporpaMma nossoJser OMNpelensiTb 3MIOPH ZaBJeHHS TPYHTa NOR HaKJIOHHOI
TBIIOBOI TPaHblo, Ha 3arjyGlJIeHHYI0O YacTb nepeaHeli rpaHn (c yuerom o6pasoBaHus
30HB C Tpeje/bHHIM COCTOSIHHEM), KacaTesbHble COCTABJSIOLIME AaBJEHHS TPyHTa
no 9THM FPaHAM, TPH COCTaBJsOlHEe NepeMellleHdst OCTPHA KAHHA (ropH3OHTajbHOe
CMellleHlle X, OCafKy y H yroJ nosopora TW),

Iporpamma paspaborana Ha aJgropurMmudeckom fA3wike AJIMHP npumenutesbHO
K 3BM MIP-2. B nporpaMme yYuTHBaeTCsl ABYXC/IO{HOe OCHOBaHHe.

OcHOBHbIe N0M02ERUST AJTOPHTMA MpOrpaMMbl H3JO0XKeHH B pasi. 2.4 Hacros-
wero P/I.

TTonck BeanunH nepememledit 1 ycuauii BeIMONHAETCS METOAOM MOC/IEAOBATE/b-
HBIX NPHGJHKEHHH MOJIOXKEHHS 30HB NPeJebHOr0 COCTOSIHHSI I'PYHTa Iepejs 3aray6-
JIEHHOI 4acTblo liepejiHed TrpaHH coOpyxeHHsi. B mepsOM NpuOG/HXMKEHHII NPHHAMaeTCH,
4YTO 30HA NpeflesbHOro COCTOSHHA OTCYTCTBYeT. Pacuer cuHTaeTcsi 3aKOHUYEHHLIM,
KOTA2 N3MEHEHNE BLICOTH 30N NPEAEILAOTO COCTORWNT HAXOAWICH B npeaedax 'fy
BRICOTHI 3ar.1yG/eHHOi YacTii COOpyXKeHs.

ITogrotorka 1cX0AHOH HGOPMAalI BLINONHSIETCA HA OCHOBE Pe3yJbTaTOB CTATII-
YeCKOr'0 pacueTa H KOHCTPYKTHBHON NpopaloTKH COOpY7KeHHS.

B kauectBe 1cxoaHol HrdOpMaLni 3aaI0TCs:

GA — yAeJbHBI BeCc rpyHTa OCHOBaHus neped coopyxenHeMm, kH/m3;

LP — ko3¢ ¢uuuentT 60KOBOro AaBJeHHS I'PYHTA B NMacCHBHOM Npexc/bHOM coc-
TOSIHHIL,

3K — KpiTHYECKHH yroJ cABIIra rpyHTa;

Fl] — yro.1 BHyTpeHHEro TPEHHA TPYHTA Mepea COOPYIKeHHeM, paj;

F12 — 10 e, BepXHero ¢J10s IrpyHTa 3a HAaKJOHHON rpaHbi0 COOpYXeHus, pai;

F13 — 10 ke, HIDKHETO CJ0OS TPYHTa 3a HAKJOHHON TIpayblo COOpYyKeHusd, pajn;

EP — yro.J HakJOHa THUIOBOI FpaHi COOPYXEHIIS K BepTHKAJH, pal;

H| — BHicoTa 3aray6JeHHOIT 4acTIl COOPYKeHIs], M;

B2 —- aanna uyacTH HAKJOHHOH TpaHil B NpefeslaXx BepXHErO cJ0A TPyHTa, M;

B3 — T0 ke, B Ipefesax HHKHEro ¢JIOfl TPYHTa, M;

(G — cyMMa BepTHKaJbHBIX CHJI, AeHCTBYIOW X HAa coopyxkeHue, KH/M;

LG — no.ioxkenne paBHOJNCTBYIOILEH BepTHKAJbHLIX CIIJ1 OTHOCHTE/bHO Nepel-

Hell rpaHIl COOPYIKEHIISA, M;
T — cyMMa ropl3OHTAJBHBIX CILN, AelcTBYIOULIX Ha coopy:eHne, kH/m;

LT — nosoxeHnne paBHojIeACTBYOILEH TOPH30HTAIbBHBIX CHJ OTHOCHTE/IBHO OCT-
pHA RJINHA, M;

K1 — kosdduiliiedT nocrenit rpynTa nepel BepTHKANbLHOA TPaHbI0 COOpYKeHUSA,
KH/M3;

K2 — To ke, BepxHero ¢/105 rpyHTa N0 HOpMaJll K HakK.IOHHOII TpaHil coopyxe-
unst, kH/M3;

K3 — 1o e, HHXKHero CJI0f TpyHTa MO HopMalll K HaKJOHHON rpawnm coopy-
KeHis, kH/m3;

A[3,4] — paGouuit MaccHB KO3(pHLIEHTOB cHcTeMpl YPaBHeHHI;
Z[3] — paGounit MaccHB KOpHeli CHCTEMBI YpaBHeHHH,

B pesyabtate pacyera va newaTb BHIBOAATCA:

HOMep NpHOIIIKEHHS  BBICOT2 30HBI NIpeJe)bHOr0 COCTOSIHIS TPYHTA;

KODHH chHcTembl ypashennii Z{3], nepemeuieHnfi OCTpHss BO BCNOMOTraTe.lbHOIl
clicTeMe KOOpAHHAT, )

nepeMellennst oCTpHs B OCHOBHOH CHCTEMe KOODAMHAT.

Tlo OKoHuaHuy nokcka Ha NeYaTh AONOJHHTENILHO BHAAIOTCA:

OpPAMHATH HanpskeHHs B Huknelh (NH3 un NH2) u Bepxweit (NB2 u NB3)
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TNPHJIO)KEHHE 3
(oKoHuaHHe)

TOUKAX Ha Kaj)KAOM YyYacTKe HAKJOHHON THIJIOBOI rpaHll, BeandiHa _paBHojeficTayI0-
wefi N 1 KacateabHasi cocrasisiomiass TN laBleHHS NMOX HaKJOHHOH rpaHbio;

opAnHaTH Hanpsiokernus B Bepxuell (PB1) u nmxueft (PHI1) Toukax 30HbH go-
1peJleIbHOTO COCTOSHIIS [PYHTa IHepeld 3aray0JeHHOH uYacTbio COOPYXKEHIsi, PaBHO-
AeficTyomasi P u kacatesqbHas cocrasasoomas TP faapjeHnsi rpyHTa nepea BepTH-
KaJbHOIl TPaHbIO COOPYIKEHHS.

"TTYCT"KJ/IW/IE2.”BBIB"'CTPO”,"TIPOB5"16,[P A CY E T],"CTPO”,"TIPOB"5,]
CKOJIB3SJIWET O KJIHWHA]"CTPO","TIPOB”8[1O0 N E®O

PMAILH S M],"CTPO”;CE=COS(EP);SE=SIN(EP);TF1=TG (FI1);TF2=TG(
Fl2) ;TEF3=TG(FI3);52=K2XB2XTF2;563=K3XB3XTF3;C2=K2XB2;C3=K3X
B3;

=B
2/2+B3 D1=2XB2/3-B3;CF1=COS (FI1)$2XEXP((1.57084FI1) XTF1);U=0;
I=1
1;M1.”BBIB""CTPO" [TPUBJ/IM)KEHHE— 1;"BbIB"”3HAU”11,”"ITPOB"5,[/],U,[/
]AH ]I(-II—U JElNl= GAXU12XLP/2 Al—KlXHX(TFlXCE+SE) BI—KIXHT2
2=KIXHX(T
FJXSE-—CE) A[l,1]=A1XSE;A[1,2]=B3+B2—A1XCE;A[1,3]=B3XB3/2+4B52X

><H/2 Al1,4]1= GXCE+ (T—EIT) X SE;Al2,1]= A2)X SE;A[2,2] = C3+C2—A2X CE;

f\Ec2><D+ (C3XB3—A2X H) /2;A[2,4]=G X SE+(EII—T) XCE;A[3,11=B1XSE/2;
?[.—3__(.2><D— (C3XB3+B1XCE) /2;A[3,3]=— (C3XB3{2+51XH)/3—C2XB3XD
T/g%\[%34]>£DrXLT—GX LG—EITX (H1—2XU/3);"BbIB""MACC”A;" IJ1"] = 1" I1I"

PBBIIT” ("IJT"J = 1"1I"1” 10"4"BbIIT” (S=0;"E”"1 <J"TO” (S =Z (K= 1,I—1A[I,
A

KIX

K]J]) A[l J]= (A[1J]—S) /A[], I])"“HA"(S Z(K=1J—1, A[I KIXA[KI));

AL =A[1,J]1—S8)));2[3]= Al3,4];” JLJI" 1 =2"III"—1" 10" 1"BBIIT" (S = z(K~1+1
3,A[LKIX Z[K]) ;Z[1]= A[1,4]—S) ;"BBIB"”MACC"Z;X = Z[1]X SE—Z[2]XCE;Y
[IIXCELZ[2]X SE; TW = Z[3);"BbIB""CTPO" X,"[IPOB"2,Y "TIPOB"%,1W; U1 =
X—

HXTW)/(3KXCF1—TW);"E"U1—-U>H1/20"TO" (11 =1141;U=UI;"HA"M1);
NH3=K3

21[32];N1133 =><K3>( (Z[2]14-B3XTW);NH2=K2)X (Z[2]+B3XTW);NB2=K2X (Z[2]+
(B24-B3

)>§TW)BPH1 =KIXX;PBl=KIX (X—HXTW);N= ((NH3+-NB3) XB3+ (NH2+4

NB2) X B2

—]ﬁXH)l(Z[l]XSE-—Z[2]XCE—HXTW/2) +EIT;TN= ((NH34-NB3) X B3XTF3
H2-+4-NB2

z(BQXT}?)/Z)TP PXTF1;”BbIB"”CTPO”,NH3,"[1POB"2,NB3,"TIPO5"2,NH2,

B”2 st "TIPOB"2,N, TIPOB"2,PH1,"TIPOB"2,PB1,"[IPOB” 2,P,"ITPOB"2,TN,"
MPOB"2 TP T /1" GA— 1;LP— 3.94;3K — .0099;F1 1 = .436,F12 — 436;FI3=436;EP
=.567;H1=8.25;B2—=2.96;B3=21.34;G=129.575;LG=23.79;T=12.638;LT=13.
645;A[3,41,Z[3]" KOH" @

"BBII"KI = 190;K2 = 350;K3=260;"HA"KJINIE2"KOH" ¢
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NEPEYEHD HOPMATHBHO-TEXHHYECKHX JIOKYMEHTOB,
HA KOTOPBIE HMEIOTCA CCBHIJIKH B PJ

CHull I-1-—-74. CucteMa HOpMATHBHNX AOKyMeHTOB. OGuiie 1o10xeHus,

CHull 11-51—T74. I'maporexunyeckne coopyxenus Mopckiie, OCHOBHHE NOJOXKeHHS
NPOEKTHPOBAHMS.

CHuIl 11-50—74. T'uaporexHHueckHe COOpYXKeHHS peuHble. OCHOBHHIE ITOJIOMEHHS
NPOEKTHPOBAHHAA.

HopMbl TexHoJsOrHYeCKOro npoeKkTHpoBaHis Mopckux moptos. BHTIT 01—78.

CHuIl 11-5—74. CrpouTe/bHHE KOHCTPYKUHH II OcHOBaHHSI. OCHOBHbBlE MOJIONKEH!NA
NPOEKTHPOBAHNA.

CHull 11-6—74. Harpyskn 1 Bo3zeHcTBHS.

CHull I1-57—75. Harpysku u BO3ReficTBMA Ha CHAPOTeXHIYecKHe cOOpyxeHus (Boa-
HOBHIE, JeJIOBHE H OT CYAOB).

CHuII 11-16—76. OcHOBaHHA I'HAPOTEXHHUECKHX COOPYIKEHHIH.

CHull 11-56—76. BeroHHbe H Kesne306eTOHHbIe KOHCTPYKUHH THAPOTEXHHYECKHX €O-
OpYKeHHit.

CHaull 11-55—79. TloanopHble cTeHB!, CYAOXOAHbIE LIIIO3L, PHIGONPONYCKHEE H pHIGO-
3aLIHTHHIE COOPYKEHHS.

BCH 3—80

Munmopdaor
Yka3zaHnua no pacueTy ofieil yCTOAYUBOCTH NOPTOBEIX NPHYAJbLHBIX COODPYIKEHHH.
CH 9—69
MunMopdiioT
VYKasauus 10 oGecreuenHl0 A0ArOBEeYHOCTH GETOHHBIX M KeJie300eTOHHHX KOHCTPYK-
1Ml MOPCKHMX THAPOTEXHHUECKHX COOPYIKEHHIE BCH 6/118—74
pexns P Py ’ MiunMopdaor, MuHTpaHceTpolt

Cranpaptst npeanpustua. CTIT 112-013—80--CTIT 112-015—80.

HHCTpyKUHS MO NPOEKTHPOBAHHIO MOPCKHX IMPHYAJbHBIX COODYIKeHHIl.
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