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PyKoBOACTBO 1O NPOEKTHPOBAHUIO PO 31.31.31—83
MPHYAJbHBIX COOPY)KCHH“ A Beoautcs BIIepBbLIE
neperpy3k KpynHoraGapHTHbIX

H THXKeJIOBECHBIX TPY30B

Cpok BBepenHsi B jeficTBue ycTa-
HoBJieH ¢ 1 wioast 1984 r.

Hactosmee PykoBoAcTBO pacmpocTpaHfieTcsi Ha NPOeKTHPOBaHHe
NpHYAJbHBIX COOPYKEHHH (naJjiee — OPHYAJOB), BO3BOAHMBIX B MOD-
CKHX IMOpTax AJA mepepaGOTKH KPYMHOrabGapHTHBIX M TS2KEJOBECHBIX
rpysoB (KI' u TT') maccoii ne 6osee 500 T.

PyKOBOACTBO He PacCnpoCTPaHseTCs Ha NPHYAJbHble COOPYXKEHHS,
BO3BOJHMbBIE B ceficCMHYeCKHX padoHax (¢ ceHcMHYHOCTBIO 7 6aJ/OB H
BHlILIE), B 30HAaX pacHpOCTPaHEHHs BEUHOMEP3JAbIX H NPOCAJAOYHBIX
TPYHTOB, Ha TePPHTOPHAX, NOABEPXKEHHBIX OMNOJ3HAM H Kapcram, B Cy-
POBBIX JIEJOBHIX YCJOBHAX NPH TOJIIMHE JEI0BOIO TIOKpOBa CBHILIE
1,0—1,5 m.

ITIpoekTHPOBaHHE B 3THX CJydasix BeAeTCS C Y4eTOM JAOMOJIHHTENb-
HbIX TpeGOBaHHil COOTBETCTBYIOUIHX HOPMATHBHBIX AOKYMEHTOB, a NMpH
UX OTCYTCTBHH — Ha OCHOBE CIIELHAJbHO HPOBOJNMBIX HCCJeA0BaHHIL

1. OBLIHE NOJNO)XXEHHUSA

1.1, TlpuyansHble coOpy»eHHs AJasl nmepepabOTKH KpynHorabapHT-
HeIx H TaxesnoBecHbix rpy3oB (KI' u TT') B coorBercTBHM ¢ TIaaBoH
CHulIl 1o OCHOBHBIM MOJIOXKEHHSIM TNPOEKTHPOBAHHA MOPCKHX THApO-
TeXHHYECKHX COOPYKeHHl oTHOCaTCs K coopyxenuam 111 u IV kaaccos.

1.2, Tlpu nmpoeKTHpOBaHMH MNPHYAJbHBLIX COOPYXeHHI] AsiA Mepepa-
6otk KI' u TI' HaaneXHT PYKOBOACTBOBATHCS TPeOOBAHHUSIMIL TJIaBBI
CHuIl no npoeKkTHPOBAHWIO MOPCKHX THAPOTEXHHUYECKHX COOPYKeHHH,
apyrux coorBercTByloutHx rias CHull, o6uiecoio3HbIX H BEAOMCTBEHHBIX
HOPDMAaTHBABIX JOKYMEHTOB B TOH HX 4acCTH, KOTOpas He OXBaThiBaeTcs
Hacrosiwum PJI.

1.3. TIpu npoeKTHpPOBaHHH HEO6XOAHMO oGecneuuTh INpPHMeHeHHe
TEXHOJIOTHYECKHX, KOMIOHOBOYHBIX H KOHCTPYKTHBHBIX CXeM, AONYyCKa-
IOILMX M3MEHEHHS B YCJOBHSIX BO3PaCTalOLEro rpy3o060poTa; ONTHMH-
3auHio BHIOPAHHOIO THIIA KOHCTPYKIMH; MaKCHMAaJbHOE HCIO/Jb30BaHHe
HNpH CTPOHTE/]bCTBE NPHYAJIOB CYUIECTBYIOIIHX HHAYCTPHAJBHEIX KOH-
CTPYKTHBHEIX 3JIEMEHTOB H CTPOHTEJBLHOro 060pyAOBaHHS.

2. KOMIIOHOBKA MPHYAJIBHBIX COOPY)XEHHA

2.1. KomnonoBka npuuaJsioB aast nepepabotkn KI' u TI' rosnxHa Bbl-

MOJIHATBCSL B COOTBETCTBHH C YKa3aHHSIMH BHTIT 01—78 «Hopmst
Munmopdaor
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TEXHOJIOTHUECKOr0 MPOEKTHPOBaHUsA Mopckux noptos», P 31.30.05—73
«YKa3aHHS N0 KOMIMOHOBKE MODPCKHX NOPTOB® H  JAOMOJHHTEJbHBIMH
TpeGOBaHHSIMH, yCTAaHOBJAeHHBIMU . 2.2—2.10 Hacrosimero PJIL.

ITpu BuiGope Bapuaunrop npuuanos ajis KI' u T creayer paccmar-
pHBaTh CJEAYIOUIHE THNB KX KOMIIOHOBOYHHIX pellleHHH:

¢$hpoHTaNbHBIH — ¢ pacnoJOXKeHHeM BIOJb 6eperoBoil JHHHH; C pac-
MoJIoXKeHHeM BAOJMb GeperoBoil JIMHHH C YCTYNOM, a B OTAE/bHBIX Cay-
yasx U ¢ JOKOBOH KaMepo#;

IIHPCOBBIA — C BBIHOCOM INIPHYaJbHOrO GpOHTa B AaKBATOPHIO;

NpHYaJbl B KOBLIAX C OJHOH HJH ABYMSl OMOPHBIMH 3CTaKajaMmH.

PexoMeHAyeMble cXeMbl KOMIOHOBKH MpHBefeHbl Ha pHc. I1.2.1—
I1.2.3.

2.2, ®ponTanbHOe PACNOJOKEHHE NPHYAaAa PEKOMEHAYETCH IpH-
MEHsITb B HeCNenua n3upoBaHHbIX AAS meperpyskd KI u TI moprax u
JIONYCKAeTCsl HCMO/Mb30BaTh B MOPTaX, HMEIOWHX CeNHaJH3HPOBAHHBIN
npuuaabHuf ppont paa neperpysku KI' n TT, npu nanuuuu o6ocropa-
HHst (06opyloBaHHE CYAOB amNapessiMH, MOTYIIHMH pacnojaraTbCst
MOA YIJIOM K NPOJOJILHOH OCH CyJHa, HJH GOKOBHIMH mNJaTdOpMaMH
IpH yCAOBHSAX, OTOBOPEHHBIX B 1. 2.3) (cM. puc. [1.2.1).

2.3. ®poHTanbHOE pacCMOJNOXKeHHe INpuyYaja C ycTynoM (cM.
puc. I1.2.1,6) cnenyer npuMeHATb NPH CO3NAHHH CNEUHAJH3HPOBAHHBIX
KoMIiekcoB neperpyskd KI' u T, cyluecTBeHHOM yIeqbHOM Bece Ips-
MOro BapHaHTa NMePerpysKu, HaJIHUHKY 3HAYHTENBHOTO YHCJA TPEHJIepoB,
niathopM Ha MKENE3IHOLOPOXKHOM, T'yCEHHYHOM HJIH NMHEBMOXOZY, obec-
NeyuBaloOWKUX Bce rpy3nl Maccoit ceeimie 100 T, ofHOBpeMEHHO XpaHs-
IiHecsi Ha CKJaaje, ¥ NPU TNeEpPHOAHYECKH BO3HHKAIOIIHX MepeBO3Kax
KpynHbix (Gosbie 10 mr.) mapruit KI u TT.

YcTpoiCTBO HOKOBOH KaMepbl Y ycTyna (hpOHTaJbHO pacioJOKEH-
Horo mpuuaja (cM. puc. I1.2.1,8) nonyckaercss mnpH CYLIECTBEHHBIX
(=1,5 M) Konebaunsix ypoBHd, peryaspHoit nepepaboTKe rpy3os, o6Jsa-
[LaloUIMX NJIaBYYyeCcThio, HA pefiie ¢ MOMOULIbIO NMJIAaBKPAHOB M NPH HaJH-
YUK TEXHHKO-3KOHOMHYECKOro 060CHOBAaHHS.

2.4, Tlpuuajel MUPCOBOTO THIA, CIIELHAJH3HPOBaHHbIe /151 [Ieperpyas-
ki KT u TT, pekomenayercsi NpHMeHATb NPH HaJUYHH CBOGOAHOM
aKBaTOPHH:

B BHIe Impokoro nupca (cm. puc. I1.2.2,a), ecau naaHupyembii
rpy30060poT He MOXeT ObITb oGecneyeH paboTOH OAHOro nmpuvyana, Jiu-
60 TMpH PacnoJOXEHHH Ha OfHON cTOpoHe mupca npuuata gas KI' u
TT', a Ha npyroit — KOHTEHHEPHOro TepMHUHAJA,

B BH/le y3koro nupca (cMm. puc. [1.2.2,6) mnpu TexHHKO-3KOHOMHUE-
CKOH 1esiecooOpa3HOCTH BbIHOCA MpHYaja HAa eCTeCTBEHHble TJYGHHBI
HJIH yroy6asieMblil peiil BHYTPH 3allUlleHHOR aKBaTOPHH, IPH HeJOCTa-
TOYHOI NPOTAXKEHHOCTH NpHYaJbHOro ¢poHTa MOpTa HJAH paiioHa, Cy-
IIIECTBEHHOM Y[EJbHOM Bece NPSIMOrO BapHaHTa NeperpyskH, HaJUYKH
3HAUMTEJbHOrO YHC/IA TPeliepoB, CAMOXOAHBIX MaTdopM, obecrneunsa-
IOLMX BCe rpysnl, OMHOBPEMEHHO XpaHsMIIHecs Ha CKaaje, Maccod CBHI-
mwe 100 T, orpanuueHun rabaputos nepepabaThiBaeMbiX Ipy30B BeJHYHU-
HOM IpoJieTa KPaHOBOH 3CTaKajbl B MONEPEeHHOM HalpaBJeHHH.



2.5. Tlpuyajsl KOBIIOBOTO THMA, 06C/yXHBaeMble KO3JIOBHIMH Kpa-
HaMu OOJbINOH IPY3ONOABEMHOCTH, C ABYMsI OMODUBLIMH  3CTakadaMH
(cm. puc. 11.2.3,a) nomyckaercs NpHMeHsTb B COCTaBe CNRLHMAJH3HPO-
BanHoro aas nepepa6orku KI' u TI' komnJiekca npu Haauuuu cBoGOA-
HOH aKBaTOpHH, GOJBIIHX CKJAAaACKHX NJIOWafeH, OTCYTCTBHH HJH CY-
IecTBEHHOH HeXBaTKe TpeH/epoB, CAMOXOAHBIX TesaeXeK H T.I., 6oJb-
mweit Besnynne rpysoo6opora KI' u TT', uem 310 MOXKeT o6ecneunBaThCs
IpHYaJIoM, 060PYOBAHHBIM MaYTOBHIMH J€PPHK-KPAHAMH.

[Ipryasabl KOBWIOBOrO THNMAa C OXHOM ONOPHOH 3cTakagod (cM.
puc. 11.2.3,6) monyckaeTcs NPUMEHATH B TeX Xe CAy4asiX, uTO yKa3aHbl
BbILIE B JaHHOM NYHKTe, HO NIpH OTCYTCTBHH CBOGOAHOH aKBaTOPHH H
HaJIM4HH pe3epBOB IJHHBEI 6eperoBoro npHYaJjbHOro ¢poura.

PaunoHanbHBIM AIBJISIETCS pa3MellleHHe NpPHYaJoB KOBLIOBOTO THNA
B MecTax NMOBOPOTA IPHYAJbHOro GpoHTa.

2.6. Tlpu neperpyske cnoco6oM NOKOBaHHA CJeflyeT NpelycMaTpH-
BaTL y4acTOK CBOGOAHOM, 3alLHIICHHON OT BOJHEHHS aKBaTOPHH, pas-
Mepbl KOTOPO#! u ray6uHa AOJKHBI ofecneduBaTh BO3MOXHOCTb NOTPY-
MeHHs cyaHa pauHoH L=150 M M mpou3BoAcTBa HEOOXOAHMBIX Ma-
HEBpOB.

2.7. Ilpu HanHyuH cyuiecTBeHHbIX KojeGanuii ypoBHs (=1,6 M) pe-
KOMeHIYeTcsl YCTPOHCTBO CTALHOHADHBIX NMAaHAYCOB C YKJIOHOM MeHee
1:10 Ha KOHLEBBIX YYacTKaX NpHuaJjoB JHOO APYTrHX ONOPHO-COeAHHH-
TEJNBbHBIX YCTPOHCTB (IPOMEXYTOUHBIX ITOHTOHOB, WIAPHHPHO NpPHKpeI-
JIGHHBIX K NPHYaJy B MecTe yCTyna, u T. IL.).

2.8. TuI0BHE CKJaJCKHE MJOILAAKH AOJNKHB HMETb NMPOYHOE TMO-
KPbITHE Ha nJjowajax, ofecneyHBaiollell XxpaHeHHe OLHOBPEMEHHO HaXo-
aamuxcs raM KI' 1 TT, B cooTBeTCTBHH ¢ rpy30060pOTOM MpHYaJa h
eMKOCTbI0 CKJaZoB, onpejenseMoii no ykaszanuam HopM TexuoJo-
THYECKOTO NMPOEKTHPOBAHHS MOPCKHX NMOPTOB.

2.9. CrosiHka cyfoB y npHYaja AOMYycKaercs NMPH BLICOTAX BOJH, He
NpeBbIAMUHX NPHHATBIX NMOCTAHOBJEHHEM M0 MOPTY, H YTOUHAeTCs
pacueTaMu, NIPOH3BOAHMLIMH MO YKa3aHHAM PykoBoacTBa no ompesesne-
HHIO Harpy3oK Ha rHAPOTeXHHYeCKHe COOPYKeHHS (BOJIHOBHIX, JIEAOBbIX
H OT CyJOB) B 3aBHCHMOCTH OT [e/BefiTa CylHa W KOHCTPYKIHH OTOOI-
HBIX YCTPOHCTB.

2.10. CyumiecTBylomine TMpuUuasbl WM MX yYaCTKH, HCHOJb3yeMbie
i neperpy3ku KI' u TI', mo/xHE ynoBaeTBOPATHL CAEAYIOLIHM YCJO-
BHSIM:

pacnonaraTbcsi B TOPLEBOH 4acTH NPHYAJbHOH JHHHH BO H3bexa-
Hue pausinus neperpy3ku KI' u T Ha pa6ory coceaHuHXx npH4ajos;

HMETb B KODJAOHHOH 30HE KeJNe3HONOPOXKHble MyTH, a TAKXKe MyTH
sl TpefiniepoB H maatpopm;

o6n1afaTh 30HAMU CKIa[AHPOBAHUS THAKEJIOBECOB B MECTaX Pacrnolio-
MEHHs NPOEKTHHIX HArPy30K GOJIBIIOH MHTEHCUBHOCTH (KpPaHOBHIX, Xe-
JIE3HOJOPOXKHBIX) .

3. BbIBOP FABAPHTOB NPHYAJIbHbIX COOPY)XEHHA

3.1. TlpxuanbHbie COOpYXEeHMS NONXKHE HMeTb TaKHe pa3MepeHHs
H ycTpo#cTBa, KOoTophie ofecneyuBajyu Gbl TNeperpyaky TAXEA0BeCHHX
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rPy30B pacueTHOM Macchl H KpymHOra6apHTHbLIX I'PY30B pacueTHOH AJIM-
Hbl NIPH NPOEKTHON INPOH3BOJAHTENBHOCTH TNEPerpy3oyHoro 0GOpyROBa-
HHSA H 6e30MacHBIX YCAOBHAX €ro 3KCNJAyaTalHH.

3.2. [launy npuyana peKOMeHAyetrcs onpelenstsb npu GpoOHTANILHOM
PacnOJIOXKEHHH NPHYAJIOB W AN NPHYAJIOB NIHPOKOro mupca no op-
MyJe

LI'I=LC +a+b. (l)

rae Ly — nnvHa npuyana, M;

L. — nauGonbliasa nJuHa cylHa, o6pabaTsiBaeMoro y npuyaJa, M;

a — 3anac, o6ecneynBalouit 6€30NacCHYI0 CTOSHKY CyAHA M HpH-
HHMaeMbifi o taba. 20 ML——HTH 0178 «HopMbl TeXHOJIOTR-

naMopdaoT
4eCKOro NpOoeKTHPOBAHHS MODCKHX MOPTOB», M;

b — TexHoJOrMYeCKHi 3anac, NpuHHMaeMbl#t paBHuM 0,25L. npu
CTALMOHAPHOM IOJIOXKEHHH Teperpyxartesnei, MauTOBbIX
NepPHK-KPAHOB HJIH KO3JOBHIX KPaHOB, YYHTHIBAIOILHI BO3-
MOXHOCTb MEpelIBaPTOBKH CYAHA (NPOTAXKKH €ro BIOJb,
JIMHUH TIpHYala) W YTOYHAEMBIHl TEXHOJOTHYECKHM 3aja-
HHEM, M.

Jlnuna yeryna aas o6paGoTKH Tpy30OB TOPH3OHTAJbHBIM  CIOCO-
6oMm ly onpenensiercss mo GopMmyJe

ly=(1,5=-2,0)Lsp + la, (2)
rae L.p — MakcumanbHas ajauHa mnporiosupyembx KI'
TT, m;

l, — AJMHa anmapesu pacuyeTHOTO CyMHa, M.
Iy=(3,0+4,0) L,p— npH HaJHYHH JOKOBOH KaMepH y npHuana, m;
ly=0 — B OCTaJIbHBIX CJIyYasiX.
BesnunHa ly MoXert ObiTb yTOYHEHa B COOTBETCTBHH C OCOOEHHOCTS-
Mu nepepaGoTkH KoHKpeTHbix napthit KI' u TT.
Ina npuyaioB B BHJAE Y3KOTO MHPCa AJHHA TEXHOJOTHYECKOW MJIo-
WanKa Iy ONpeAesAercs NPOJeTOM KpaHOBOH 3cTakaabl Iy

l-r.n=lk “‘ 2C| (3)

rae C — 3anac 6e30macHOCTH, NPHHHMaeMblit = 2,25 M.

Jlns npuyaJoB KOBLUIOBOTO THNA AJHHA NMpHuana L, paBHas AJuHe
OnopHo¥ acrakanwbl, npunumaercs 0,90L.+a.

3.3. lllupuna ycryna by (GpOHTaJbHO PacCNOJNOKEHHOrO MNpHYafa
LOJXKHA NIPUHHAMATBCA PaBHOH CyMMe IIHPUHBI HauGoJbUIEro CyjHa,
06pa6aTEIBAEMOT0 FOPH30HTAJbHBLIM CNOCOOOM, H TOJIUHHB OTGOHHBIX
yCTPOMCTB NpHYaa, Y KOTOPOrO CyZHO PacnosiaraeTcs Jarom.

MunnManbHaa IIMPHHA IIHPOKOTO NHPCA onpefensieTcss NPHHATOM
TexHoJorHdeckoii cxemoii mnepepaGorku KI' m TI' B 3aBucumocTu oT
HaH6oJibleH OXHAaeMoll IHPHHBI MepepabaTHBAEMOro rpy3a M IHPH-
Hbl OMepalHOHHON 30HbI, TPHHHMAaeMOH PaBHOH 1JIsi MauTOBBIX REPpHK-
KpaHOB 16—26 M, a /1 KOHTeHHEpHBIX Neperpyxareseit pacCcTOAHHIO
OT KOPIOHA [0 ThIJIOBOH HHTKH NOAKPaHOBOIO MyTH.



3.4. [llupyHy KOBIUA B KOBIIOBOM BapHaHTe KOMMOHOBKM JIHGO pac-
CTOSIHHE MeXKJly ABYMSI NMPHYaJbHLIMH JHHUSMHU BHEUIHEro H BHYTDeH-
Hero pAjoB NaJioB B KOHCTPYKUHUAX B BHAE Yy3KOTO Nupca peKoOMeHAyeT-
¢l npuHHMaTrh GoJiblle WIHPHHB Hanbosee WIMPOKOro cynHa, oGpaba-
TLIBAEMOrO y IIpuyana, He MeHee yeM Ha 5,0 M, HO He GoJiee MOJIOBHHBI
IWHPUHBL 3TOTO CYAHA.

., 3.5. B KOHCTpYKUHHM NpHYaja KOBLIOBOrO THHA ¢ ABYMSI ONOPHBIMH
3CTaKaaMH WIMPHHA ORHOM M 3CTaKal, ABJAIOLIEACH COeIHHUTENbHOH,
JOJIKHa ONpefensiTbcsl C y4eToM 3anacoB 6e30macHOro npoxofa Kak co
CTOpOHb! MOAKpaHoBoro penabca (C=2,25 M), TaK u €O CTOPOHH aBTO-
JLOPOrH H MEleXOJHOr0 TPOTyapa MHupHHOH b= (3,5-4,0)M u b=
=(0,75+-1)m coorBercTBeHHo. Ilpokiaska 3KCIyaTaUMOHHBIX H MO-
»KapHbIX TPyGONPOBOLOB POU3BOAHTCA B NOTEPHAX.

[lIupuHa OnOPHBIX 3CTaKaj, HE HCMOJb3yeMbIX B KayecTBe COEIHHH-
TEJbHbIX, NPHHHMAETCS U3 YCJOBHsi obecrnedeHusi 6e30MacHOrO0 peMOHTa
n npoxoga C=2,25 M c o6enx CTOPOH MOAKPAHOBOTO pejbca.

3.6. BoapbilieHHe OTMETKH KOPAOHA MpHuajoB ajs neperpy3kd KI'

T ¢ IPHHAMATb B COOTBETCTBHH C yKa3aHHAMH ool o1—78
H JNeayer np b y MunMopdaor

«HopMBl TeXHOJIOrHUeCKOro NpPOEKTHPOBAHHA MOPCKHX mopTeB». Hus
MJIKTHl BEPXIEr0 CTPOEHHs CTAKAAHbIX KOHCTPYKUHKI AOMKEH OblTh Bbl-
e Ha 1,0 M rpe6HST BOJIHBl NIPH MAKCHMaJIbHOM PacueTHOM YpOBHe.

3.7. Tny6uny y npuuyana cjelyeT Ha3HayaTbh B COOTBETCTBIH C Tpe-
6oBasusMu HopM TE€XHOJOTHUECKOro NMPOEKTHPOBAHHA MOPCKHX MOPTOB
C yY4eTOM HU3MEHEHHs] OCaJOK CNelHAJH3HPOBAHHbIX CYA0B y NpPHYaNoB
NPH BHIMOJHEHHH TEXHOJIOTHYECKHX onepalHit. ¥ chelMaJu3HpOBaHHBIX
npuyanos Aas neperpy3kd KI' u TT ray6HHY Yy npHYaJOB peKOMeHaYeT-
cAl IpHHUMaTh He MeHee 11,5 M.

I'ny6una B HOKOBOH KaMepe onpejejisieTcss Hau6odablueii 0ocCamaKoil
nepepabaTsiBaeéMOro rpysa, o6sajaioliero mjiaBydyecTblo, H 3amacaMH
Ha KPEH rpysa M BOJHY. 3alac Ha 3aHOCHMOCTb YUHTHIBAETCS, €CJIH THO
ZIOKOBOJ KaMepHl Menee yem Ha 1,0 M Bblllle OTMETKH Ha y npHyana.

3.8. lanua cOeqMHHTENbHOH 3CTaKaibl KOHCTPYKUHH THNA Y3KOro
NHPCa NPHHHMAETCS B COOTBETCTBHI ¢ AJMHON I, HeOGXOAHMOI AJs BhI-
X0/la Ha NpPOEKTHYIO ryOHHY H OnpenensieMod H3 YCJIOBHSI HaMMEeHb-
wwefi O6MCH CTOHMOCTH COEAMHHTEJBHOH 3cTakalAbl M TpeGyeMmoro AHO-
yraybaeHus.

HlnpnHa coelMHHTENBHON 5CTaKaibl ONPEAENSCTCA U3 YCJIOBUSA pa3-
MelleHus Ha Hell aBTOJOPOTH WIHpHHOK 3,5—4,0 M eweXoQHOro Tpo-
ryapa wupunoii 0,75—1,0 M, a TakxKe noOXapHbIX, a NpH 0GOCHOBA-
HHH — H GYHKepOBOUYHLIX TPy6ONpPOBOAOB.

OTMeTKy BepXHero CTpOEHHs COeRMHHTEJbHOH 3CTaKaibl CJAeAyeT
NpPUHAMAThL pPaBHOM OTMeTKE TEXHOJOIHYECKOH MJOLLaAKH.

3.9. Ilpu gauHax CoeaMHHTENbHBIX 3CTakal, npesniwapmux 100 M,
HEOOXOLMMO YCTPOHCTBO Pa3be3N0B AJS aBTOMOGHJIBHOrO TpaHCNOPTA.
HurepBan mexay pasbe3faMH NpHHHMaeTcs He MeHee 100, HO He
6oJiee 250 M. llIupuny npoeaxel yacTu Ha pa3bpe3fax ciaelyer NPHHH-
Matb 10 M, a HaHMeHbLUYIO AHHY pa3ne3fa — 30 M. [lepexon x pasbes-
Ay caefyeT OCyLIeCTBAATb Ha nporsixKeHHH 10 M.
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3.10. ITnanoBOe M BBICOTHOE I0JIOXKE€HHE OTOOMHLIX H IIBAPTOBHBIX
naJjoB ONpejesieTcs] B COOTBETCTBHH C yxasaHusimu ITocoGusa mo mpo-
€KTHPOBAHHIO TVyGOKOBOAHBIX Y3KHX NMHPCOB 3CTAKaAHOTO THNA W NHP-
COB MOCTOBOTrO THNA Ha ONOPax M3 MAacCHBOB-TUTAHTOB H M3 0060JIOYEK
6oJIbLIIOrO AMaMeTpa.

Yuco oTGOHHBIX N1aJI0B BO BHEIIHEM psAY NaJoB Y3KOro MHpca pe-
KOMeHqyeTcsi NpUHAMaTb He GoJiee ABYX, pacnojarasi HX HamnpoTHB
BHYTPEHHHX OTOOMHELIX NaJIOB Ha OCHOBHOH NPHYAJbHON JHHHH.

4. KOHCTPYKTHBHBIE PEWEHHSA

4.1. O6mHe NoJOXKEHHS

4.1.1. KOHCTPYKUHH NpPHYaJLHBIX COOPYXeHHH AJas mnepepabOTKH
KI v TI noaxubl obecrneuynTsh: yAOOCTBO OGC/IYyXKHBaHHSA CYJIOB, BOC-
NpPHSITHE HAaIPY30K OT CYNOB, TEXHOJIOrHYECKOro 060pyAOBaHHs W TPaHC-
IOPTHHIX CPEICTB C y4eTOM nepepabaThiBaeMhIX W TPaHCIOPTHPYEMEIX
KT u TT, narpysok ot ckaaaupyemux KI' u TT, BocnpusaTHe BeTpOBLIX,
BOJIHOBBLIX H JIElOBBIX Harpy3oK H BO3/eHCTBHH; NPOH3BOACTBO paboT 1o
BO3BEJEHHIO NIPHYAJIOB C HaHMEeHbUIMMH BO3MOXHLIMH CPOKaMM, CTOH-
MOCTBIO H TPYAOEGMKOCTBIO, @ TaKXe JHOJrOBeYHOCTb INPHYAJbLHOrO
COOPYeHHH.

4.1.2. Bbi6Op KOHCTPYKTHBHOTO pellleHHst MPHYaJoB AJs nepepaboT-
ki KT u TT nposkeH NpOH3BOAKTBLCA HAa OCHOBE CONOCTABJIEHHS TEXHH-
KO-KOHOMHYECKHX TI0Ka3aTelieii BADHAHTOB, o6ecneuynBaIOIMX Heo6Xo-
JHMYIO TIPOYHOCTb, YCTOHYHBOCTb M NPOCTPAHCTBEHHYI0 HeH3MeHse-
MOCTb COOPYXK€HMsl Ha BCeX 3Tamax ero CTPOMTeJbCTBa M 3KCIyaTa-
IIMH, @ TaKXKe BHINOJIHEHHEe TPeGOBaHHit JOJroBeYHOCTH B COYETaHHMH CO
CPOKOM MOPAaJIbHOI'O CTapeHHsI COOPYIKEHHS.

PekomeHnJyeMble TUIH KOHCTPYKUHH NpHBeJAEeHb B NPHJIOXKEHHH 3
HacTosiuero PykoBoacTsa.

4.1.3. Tpu npoekTHpoBaHuu npuyanoB ajs nepepaborkn KI' u TT
Ha c1a6eX rPYHTaXx HeOoGXOAHMO YUYHTHIBaTh GOJIbIIYIO CXKHMaeMOCTb,
Me[JleHHOe MpOTeKaHHe OCaJOK BO BPeMEHH, CYIIeCTBEHHYIO H3MEHYH-
BOCTb ¥ aHH30TPOIHIO NPOYHOCTHHIX, Ae)OPMALHOHHBIX, PHILTPALHOH-
HBIX H PEOJIOTHUECKMX XapaKTepHUCTHK, NPHCYIIHX cjaabbiM IpyHTaM, a
TaKXKe HX THKCOTPOIIHOCTb, BLI3LIBAIONIYIO BpEMEHHOE Pa3XkHXKeHHe HJa
NpH BO3JeHCTBHH HAa HEro AMHAMHYECKHX Harpy3ok B COOTBETCTBHH C
PekoMeHJauHsIMH NO pacyery cBafiHHX (QyHAaMeHTOB B cJalbbIX
TPYHTax.

4.1.4. [lonyckaercss mpHMeHeHHe KOHCTPYKUHMH NpPHUYaJOB Ha Cle-
LHaJbHHIX ONOpaxX B BHJle KOJIOHH H NPOCTPAHCTBEHHEIX 6JIOKOB, OIMHpa-
IOIHXCSl HA CBai{Hble KYCTH H sYeHKH M3 MeTaJJIHYeCKOro IIMYHTa, NPH
6o/IbIKX TOJINAX ca1a6bix TPyHTOB (cBhile 10—15 M) HIH HHTEHCHB-
HOM HCTHpalOILEeM AeHCTBHH HAHOCOB.

4.1.5. KoHCTpYKUHM TPaBHTALUMOHHOIO THNAa JOJXKHB 06JaKaTh
60JIbLIOIH KECTKOCThIO B NMPOAOJNBHOM HaNpaBJeHHH € LeJblo pacipe-
Aesennss Harpysok oT KI' u TT Baosb npuyasna u obecneyeHHs] YCTOM-
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YMBOCTH K MECTHHIM NOBpeXieHusM. PexoMeHayeTcsi NpHUMeHATb Mac-
CHBBI-THTaHTH, 0CO6@HHO C OTKH/AHOH MaHeNblo, a NpPH HANHUHH clle-
UHAJNBHOTO OGOCHOBAHMSA — YrOJKOBbHlE KOHCTPYKUMH C TOJILIHHOA He-
pefiHe#i creHKH He MeHee 30 cM, IIHPHHOH MOHTaXHOro 6jioka GoJee
6 M H cOOpyXeHHSI U3 MacCCHBOBOH KJIaAKH C NMepeBA3KOH LIBOB H Mac-
coil MaccuBoB He Meree 200 T.

4.1.6. [ns noBuilleHHs Hecylle# CIOCOGHOCTH H YCTOHYHBOCTH NpH-
yanoB pus neperpy3kd KI' u TT, yMeHbllleHHs] JJHHB CBa#, HX KOJIHYe-
CTB&, yMeHbIIEeHHS INHPHHL NMpPOQHIA rpaBHTALHOHHOIO COOPYXKEHHS
HeO6X0AMMO NPHMEHATb KOHCTPYKTHUBHEE Mephi:

3KpaHUPOBaHHE JIMUEBLIX CTEHOK MPHYAJIOB CBAaMHBIMHU psijlaMH, pa3-
IPY30YHBIMH aHKEDHLIMH TJIMTAMH U N1aTHOPMaMH, B TOM YHCJE OMH-
paloIIMMHCSA Ha THIJIOBHE OMNOPHI;

YCTPOHCTBO aHKEPYIOMHX H 3KPAHHUPYIOUUX KeJe306eTOHHBIX MJIHT
BEePXHEero CTpOeHHs NMpHuaJja, B TOM YHCJe C ThIJIOBHIMH ONOPaMH;

aHKePOBKY IPABHTAllHOHHBIX KOHCTPYKUHH;

NpOKJalKy aHKepHHIX TAr B kopob6ax c 3amacoM MO BLICOTe Ha
0CaJKy TEpPHTOPHH;

npxuMerHedHe cOOPHO-MOHONUTHOIO BEPXHEro CTPOEHHS 3CTAaKAAHBIX
KOHCTPYKIHIl ¢ TONHHON niuT He MeHee 0,5 M;

NOBLILIEHHE XXECTKOCTH CBail NyTeM YCHJeHHs! CYLIeCTBYIOLIHX ce-
4YeHUH CBail U CO3/laHHsl HOBBIX PalOHAJBbHLIX THIOB HX CeveHHil, 3a-
NnosHeHHs cBaii-060/10Yek Ha HEOOXOMHMYIO IO pacyery BLICOTYy GeTo-
HOM;

YCTPOHCTBO YIIHpeHHH Ha CTBOJIE CBail HJH YIIHPEHHOH NATH B OC-
HOBAHHH CBaH;

3a6ypuBaHHe HHXKHHX KOHUOB CBai-CTOeK B CKaJbHBIH IPYHT (C aH-
KepOBKOH uJu 0e3 aHKEpOBKH) ¢ 3aNOJHEHHEM LEMEHTHHIM pacTBOpPOM
OKOJIOCBa{HOr0 NMPOCTPAHCTBA;

YCTPOHCTBO MeTaJ/lIHuecKHX OYypO3asiMBHRIX CBaH, YCHJIGHHBIX aH-
KepaMH, YCTAHOBJEHHBIMH B IIOJIOCTb CBaH, mpH caalbIX rpysrax oc-
HOBaHHS.

4.1.7. TOHKOCTEHHEIE KOHCTPYKUHH B 30He HCTHPAIOILEro AeilCTBHA
HAaHOCOB CJleJyeT 3alHILATh XKeJe300eTOHHEIMH HJH MeTasJIM4eCKHMH
KOXyXaMi (KopoGaMH) C GeTOHHbIM 3amoJiHeHHeM, B HeOGXOOUMHIX
caydyasx o6befHHAS CBaH B CBaiiHble KYCTHI.

4.2. KoHcTpyHpoBaHHe BHOBb CTPOSILIUXCS
NPHYAJABHBIX COOPYXKEHHHA

4.2.1. KOHCTPYKUHIO TPHYAJBLHOI'O COOPYXKEHHs H3 38aHKepOBaH-
HbIX MaCCHBOB-THFAHTOB C OTKH/AHOH naHesblo cjelyeT NPHMEHSTb NpH
HaJIHYHH B OCHOBAHHH MVIOTHBIX HJIH CKaJbHBEX TPYHTOB C OTMETKH, He
Gonee yeM Ha 3—4 M npeBbllaooulel TpebyeMylo ryyOHHY Yy npHYasna,
H CHenHaJbHOH CTpOHTENbHOH 6a3n Ha GaccefiHe MO HBrOTOBJEHHIO
MacCCHBOB-THFaHTOB.

4.2.2. KOHCTPYKUHH 3CTAKaJHOro THNA PeKOMEHAYeTCs HCNOJb30-
BaTb JJ/s1 MpHYaJOB THNA Y3KOTO NHpCA, ONOPHHIX 3CTaKajA, NpH cCY-
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IECTBEHHOM BJHAHHH THNA NPOQM/A NMpHYasa (OTKOCHBIA HJH BEpPTH-
KaJbHBbIAi) HAa BOJIHOBOH DeXXHM IIPHJIEralolllero yyacTka aKBaTODHH, a
TaKkxke B YCJOBHSX Je(HIHTa MeTa/JIHUECKOrO WIMYyHTa.

4.2.3. boabBepKH H3 MeTa/NIHYeCKOro WIMYHTa C 3KPaHHPOBaHHeM
HX CBafiHHIMH DAJaMM H NpHYaJbHble COOPYXEHHs C SKpaHUpyioulei
HaACTPOMKOH, ONMHpAKOUIeHCas Ha SKPaHHpylOllHe O6OJbBePK CBailHbie
PAAW H THJIOBhIE OMOPhI, MOTYT NPHMEHATHCS BO BCeX CJAY4Yasix, 3a HC-
KJI0YeHHeM OroBOpeHHBIX B nm. 4.2.1 u 4.2.2.

4.2.4. B cocraBe KOHCTPYKIHH NpPHYaja HeO6XOAMMO NpeayCMaT-
PHBATb YCHJIEHHHIH y4acTOK AJHHOH He MeHee 60 M c Jonyckaemoi Ha-
rpyskoit 0,1 MITla (10 rc/M2%) y kopaouna u 0,12 MITa (12,0 Tc/m?) B
nepexoJHOH 30He C LieJIbi0 MOBHIUEHHS NPOMYCKHOH CNOCOGHOCTH MpPH-
4aJjia, pacUIHpeHHs! ero ONepPaTHBHOH M CKJAACKOH 30H, JHKBHAALHH
JKECTKOro M Hes(peKTHBHOIO KOHTPOJSI 32 THIAMHM HCIOJb3yeMBIX
TpeiinepoB, nnardopM, KHIbOJOKOB, CHelHaJbHBIX pacnpelejuTeb-
HEIX YCTPOHCTB, CTPOTHX OTDaHHUEHHH NpPH Neperpyske K BHJIETaM CY-
JOBBIX CTpeJ NNaBy4YHX KPaHOB, [{/iMHA TaKOro yyacrka yTOUHSieTCS B
3aBHCHMOCTH OT CX€MBb! KOMIIOHOBKH TEXHOJIOTHYECKHM 3aJaHHEM.

KoHcTpyKkuHIO OCTaJbHOH YaCTH NpHYANa PEKOMEHAYeTCs IPHHH-
MaTh NO THNY KOHCTPYKUHH €ro YCHJEHHOrO Yy4acTkKa H3 3JIeMEHTOB
o6JierdeHHOro NpodHAst MO CPABHEHHIO C HMCNOJb3YCMBIMH HA YCHJIEH-
HOM y4YacTke (cnau MeHblIero aAuaMeTpa H nJjomiajiH, pasrpysodHbie
nmaarhopMH MeHbLIEH TOJUIHHE M MPOJera H T. I.).

4.2.5. PekomeHJallid MO KOHCTPYHPOBAHHIO COOPYXKEHHH M3 3aaH-
KepOBaHHBIX MAaCCHBOB-THF'aHTOB C OTKHJHOIl NaHe/blo CJelyeT IPHHH-
MaTb B COOTBETCTBHH ¢ yKasauuamu PJII 31.31.05—79 «PykoBoacTBO MO
MPOEKTHPOBAHHIO INIYGOKOBOAHBIX MPHUAJbHBIX COOPYXeHHH H3 3aaH-
KEePOBaHHbIX MaCCHBOB-IHraHTOB» (cM. pHc. I1.3.1).

4.2.6. PexoMeHnJauuy 1no KOHCTPYHPOBAHHIO GOJIbBEDKA, 3KPaHHPO-
BAHHOTO CBAWHBLIMH DAAAMH, HEOGXOANMO NPHHHUMATb B COOTBETCTBHH C
PTM 31.3016—78 «YkasaHus no MpOeKTHPOBAHHIO GOJIbBEPKOB C yde-
TOM nepeMelleHn#i u Aedopmaunit sieMeHToB» (cM. puc. [1.3.2).

4.2.7. B xaueCTBe aHKepyIOUHX 3/1eMeHTOB GOJibBepKa C ABYXPs.-
HHIM S5KDaHHPOBaHHeM DEKOMEHAYeTCsi MpPHMeHsATh 2 psfa CBai
0,45%0,45 M mwarom 1,5—3,0 M, 06beiMHEHHBIX OrOJIOBKOM TOJLIHHOM
He Menee 0,8 M, Morymum GbITb ONOPOH THIIOBOTO NMYTH Neperpyare-
as. Paccrosiune Mexay ocsiMH cBalHBIX PsiIOB (B MOMEPEYHOM Ha-
NpaBJieHHH) AOJXHO COCTaBJIATh He MeHee 2,5 M.

AHKepHble THIH AOJIXKHBI NPOKJAAbIBATHCS MO AHHILY NPSMOYrOJb-
HBIX JKesle3006eTOHHBIX KopoOoB wupuHOH mo 0,15 M u BHICOTOH He
MeHblle 0,5 M HJIM IPOTHO3HPYEMOH 0OCa/JIKH TEPPUTOPHH,

4.2.8. JIuneBrie CTeHKH GOJbBEPKOB CJeAyeT YCTPaHBAThb H3 LINMYH-
Ta THna «Jlapcen», Kopo6uaThlX UIMYHTOBBEIX cBalf, o6pasyeMbHXx H3
3TOro UNyHTa, KOM6HHHpOBaHHbIMPI M3 IIOIE€PEMEHHO 3a0HBaeMbIX
IWINYHTHH H KOpPOGYaThIX WINMYHTOBHIX CBai (Yepe3 1—2 WINYHTHHBI) H
H3 XeJle300eTOHHREIX cBaii-060J0ueK. [Ipn cooTBeTCTBYIOLIEM 0GOCHOBA-
HHH WINYHTHHE MOTYT GLITh NOIpPy>eHbl HAa MEHBLIYIO TIyOHHY, YeM
Kopo6uaThie LINYHTOBble CBAaH, HO He MeHee YeM Ha IVyGHHY, paBHYIO
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rayOHHe NPOXOXAEHHS KPUBOH CKOJbXKeHHSA, ¢ Koadduurenrom sana-

o BCH 3—80
ca K, pasuuim 0,95, nuioc sanac, onpenensieMulit Mumioppaoi «HHcer-

PYKLHS! TI0 NPOEKTHPOBAHHIO MOPCKHX MPHYAJBHBIX COOPYKEHHII»,

4.2.9. TomuuHa 3KPaHUPYIOIIEH IJIMTHI BEPXHETO CTPOEHHSI B KOH-
CTPYKUHH NpHYaja ¢ 3KpaHHpYlouieH HaacTpolikoé (cm. puc. 1.3.3)
JIOJIXXHA IPUHUMATBLCA 110 pacyery, HO He MeHee 0,8 M NpH MOHOJNHUTHON
KOHCTDYKLUHH MJIHTHI, a ee UIHPHHA onpejeJsiercst iu6o KoJeell mnepe-
IPY304HOH MALIMHEI C YY€TOM 30H OMOHOJIHYHBAHHS HA THIJIOBHIX OIO-
pax, qu60 U3 YCJOBMA IOJHOTO 3KPAHHPOBAHMS IINYHTA Bhille YPOBHS
JHA OT JeHCTBHA GOKOBOTrO JaBJICHHS, BHI3BAHHOIO MOJIE3HOH HArpys-
ko#l. [Ipu Tpe6yemoili no pacuery ToJIUHHe MAUTH Gosee 1 M pekomeH-
ayercs 3a6HBKa NMPOMEXYTOYHOro CBAa{HOrO psifa, pacrnoJaraeMoro
MeX/y CBAUHBIMH PAJAaMHU-ONOPAMH NMOAKPAHOBOTO NMYTH.

4.2.10. BenuunHa KOHCOJIBHOTO THIJIOBOFO CBeCa, CJAyXKallero omno-
poii aHkepa, npHHHMaeTcs He Gosee 0,5 M.

[Tpu cooTBeTCTBYIOLIEM PAaCYETHOM OGOCHOBAHHH JONYCKAETCsl aHKe-
POBKa LINYHTa 3a aHKEPHYIO ONOPY, He CBSI3aHHYIO C OCHOBHOH KOHCT-
pykuxeli (aHKepHylo MJIHMTY, aHKepYIOLIHH POCTBEpK M T. I.). B 3TOM
cJyyae 41acTb aHKePHOH TSITH 3a IpejleJaMH 3KpaHHpYlollieli HaACTPOIi-
KH JI0JXXKHA pacroJaratbhcst B Kopobe corsnacHo ykasauusam m. 4.2.7.

4.2.11. PekoMeHAyeTCs WIAPHHPHOE CONMpSXKEeHHe WIYHTA C 3KpaHH-
pywole# HanCcTPOHKOH Ha OTMETKe, MpeBhHIIAlOUIell OTMETKY KpemJje-
HHS aHKEePHOH TATH, C LeJbI0 Nepefay Ha LINYHT Pa3rpyKalollero Mo-
MEHTa OT HaBaJia 3KPaHHPYIOIIeH KOHCTPYKIHH Ha LUMYHT.

4.2,12. B xauecTBe ONoOp A/l KOPAOHHOH NMOAKPAHOBOH HHTKH cJe-
AyeT NPHMEHSATh COCTaBHHle CBAaW M3 IUNYyHTa THna <«Jlapcew», Merals-
Jguveckue Tpy6u puamerpom 0,52—1,02 m (npu cneunasnbHoM 06OCHO-
BaHWM), MPH3MaTHUeCKHe xKese306eTonHble cBan 0,45)0,45 M. B kaue-
CTBE THIJIOBEIX ONOpP PEKOMEHAYETCst HCMOJIb30BaTh: KO3J0BbLIE ONOPH U3
IpH3MaTHUYECKUX XKeJe306eToHHBIX cBail 0,45% 0,45 M, H3 MeraJHye-
ckHX Tpy6 auamerpom 0,52—1,02 M (npu cneunaibHOM O6OCHOBAHHH);
KeJse306eToHHble 060J10uKH auamerpom 1,6 M u marom g0 6,0 m; me-
TannuyeckHe Tpy6n auamerpom 0,82—1,42 M; sAvYedKH H3 MJIOCKOro
IIIYHTA; COCTaBHLlE CBAaW M3 IINYyHTa THHa «Jlapcew»; WIYyHTOBbIE
PAABL.

4.2.13. TloTepHBl ANl HHXKEHEPHBIX KOMMYHHKAUUH PEKOMEHAYyeTCsi
pacnosiaraThb y KOpJAOHHOH rpaHH IVIHTH BEPXHEro CTPOEHHS.

TemnepatypHble WBH, pa3jesAoOlHe MOHOJHTHYIO IJIUTY Ha GJIOKH,
peKoMeHIyeTCsl YyCTPaHBaThb TOJBLKO B NPOJOJbLHOM HaINpaBJeHHH MpH-
vaja Cc [arom, onpefenasieMbiM 1o ykasauusm CHull 11-66—77 1o
IPOEKTHPOBAHHIO GETOHHBIX H KeJe306eTOHHbIX KOHCTPYKUHMH T'HADO-
TEXHHYECKHX COOPYXKEHH. B MOHOJHMTHOH nJHTe BEPXHErO CTPOEHHSA
cjlefyeT NpelycMaTpHBAaTL KaHajpl C 3aKJajJHBIMH JAeTaJsMH JJs
yCTPOMCTBA NMOJKPAHOBHIX H XKeJe3HOAOPOXKHBIX myTeil.

4.2.14. BepxHee CcTpOeHHe NpPHYAJOB 3CTAKAAHOrO THNA JOJIKHO
6bITh CGOPHO-MOHOMHTHOM KOHCTPYKUMH (cM. puc. [1.3.4), cGopuas
4aCTh KOTOPOrO COCTOHT H3 NPOJOJBHBIX HJM NOMNEpeuHbIX XKesesobe-
TOHHBIX pHresiell TaBPOBOro ceueHHs M YKJ/a/JblBaeMBIX IO HHM pebpu-
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CTBIX NaHesedl, 4 MOHOJMTHAA 4YacTb O6Pa3oBaHAa CMJOIIHON apMHpO-
BaHHOH 6eTOHHOH nauTol ToMuHOK 0,8—1,0 M, onasny6Koit KOTOPO# sAB-
Af10TCA pe6pHCThie maHeH. MapKa MOHOJHTHOIO GeTOHa NPHHHMaeT-
cs1 He Meltee «400». YcTpoiiCTBO KOMMYHHKAILH MPOH3BOAUTCS B COOT-
BETCTBHH ¢ yKa3aHUSAMH 1. 4.2.13.

4.2.15. B KauecTBe cBafiHBIX ONOp CJaellyeT TNPHMEHATb XKeaesobe-
TOHHbIE 06OJIOYKH JH60 MeTasiHuecKHe TPYGbl (AMaMeTpOM He MeHee
1,0 M) mpH HajaHuyHH chenHajbHoro o6ocHoBauusi. llar cat B mo-
nepeyHoOM H NPOJOJBLHOM HANPaBJEHHSIX PEKOMEH/IyeTcss MPHHHMATh He
6osee 8,0 m.

4.2.16. TIpn HepoOcTaTOYHOI! Hecylle#l CHOCOOHOCTH BepXHEro cJos
CKaJIbHBIX TPYHTOB HJIM HapYMIeHHH YCTOHYHBOCTH CBAH MO TPYHTY OC-
HOBaHHSI IIPH AeHCTBHH IOPH30HTAJBHLIX HATPYy30K, YCTAHABJIHBaEMBbIX
1o MeToauKe PyKoBoACTBa IO NMPOEKTHPOBAHHIO CBaHHBIX (yHAaMeH-
TOB, CBAH-CTOHKH HeOOXOAHMO 3aJleNbiBATh B CKAJIbHLIA TPYHT Ha BeaH-
YHHY, OnpelefseMyI0 PacueTOM. HPH 3TOM BeJHYHHA 3aleJKH AN0JI2KHa
6biTe He MeHee 0,5 M B CIVIOWIHOM cKaJsle ¢ NMpejesoM INPOYHOCTH HA
cxkatue 6osee 40 MIla u He MeHee 1,5 M B OCTaJbHBIX CKaJIbHBIX
rpYHTaX.

4.2.17. Iuamerpnl GOKOBHIX YWIMpPeHHH CTBOpa CBaH, YUIHPEeHHOH
nATH, TPeGOBaHHS MO 3aJesKe BeDXHHX KOHIOB CBaii B BepxHee
CTPOEHME ¥ TO YCTPOACTBY B OCHOBaHHMH cBai GeTOHHBIX NpoOGOK Heo6-
XOAMMO MPHHHMATh B COOTBETCTBHH C YKa3aHHSAMH PyKoBOACTBa IO
NPOEKTHPOBAHHIO CBaHHBIX QPYyHAAaMEHTOB.

4.2.18. B 30He BO3MOXHOTO /NbJ006Pa30BaHHSl NMPH HAJHYHH COOT-
BETCTBYIOILEro 0GOCHOBaHHS HeOOXOAHMO NpelyCMaTpPHBAaTh BO BHYT-
PEHHHX TOJIOCTSAX CBall yCTPOHCTBO CIVIOWIHBIX MPOGOK H3 acasbrobe-
TOHA HJH lleMeHTOOeTOoHa.

4.2.19. B mecrax pacnosioKeHHsi Ha INpHYaJe CBAaHHON KOHCTPYK-
LIMH 1IBAapTOBHHLIX YCTPOHCTB, HENOJBHXHLIX ONOP MAauYTOBLIX AEPPHK-
KPaHOB H Apyroro oGOpyLOBaHHSA, Mepefalolllero Ha BepxHee CTPOEHHe
COCpellOTOYEHHBle FOPH3OHTaJIbHBlE, BePTHKaJbHLIE H MOMEHTHEIE Ha-
TPY3KH, HeOGXOAHMO YCTPaHBATh ONOPHI H3 KO3JOBBIX H BePTHKaJbHHX
cBaii, BepxHee cTpoeHHe 3THX ONOp BHINOJNHAETCS COBMECTHO C BepX-
HHUM CTPOEHHEM NpHYana JH60 oTAenseTcss OT Hero Ne(opMalHOHHBIMH
IIBaMH.

4.3. PeKOHCTPYKUHA CYeCTBYIOMHUX NPHYAJIbHBIX
coopyKeHuil AJa opranusauuu neperpy3ku KI'n TI

4.3.1. PekoHCTPYKUHIO IPaBHTAUHOHHBIX NPHYAJbHLIX COOPYKEHHI
YrOJIKOBOTO THINA C BHelIHell H BHYTPeHHeH aHKepOBKO, H3 MaCCHBO-
BOH KJIaadKH H éoanepKoa H3 METaJIJIMYeCKOTO HJH Kene306eTOHHOro
IINYHTAa PEeKOMEeHAYyeTcsl NMPOBOJAHTb myTeM Pa3bOPKH CYyLUeCTBYIOILEro
MOKPBITHSL U NyTeH M YCTPOMCTBA MOHOJHTHHIX )Kes1e306eTOHHBIX mJaaT-
¢opMm, onupaolMXCs LIS COOPYKEHHH H3 MACCHBOBOH KJIAIAKH H H3
IUMNYHTA Ha CYLIECTBYIOIYI0 KOHCTPYKUHIO IIPHYAJbHOTO COOPYXXEHHS
H THIIOBhIEe onophl (cM. puc. I1.3.5, I1.3.7), a B KOHCTPYKUHSAX YTOJIKO-

13



BOTO THIIA Ha CBaHMIf Psijl, 3aGHBaeMbliil BNepeaH CylleCTBYyollel KOH-
CTPYKUHH, H THUJIOBHE onopu (cM. pc. [1.3.6).

4.3.2. MoHoauTHast XKese300eToHHAsi mjatdopMa JoskHa OBHITH
COeIHHEHA IIAapHHPHO C OGBA30YHBLIMH GajIKaMH TNPHYaJOB IUNMYHTOBO
KOHCTpYKHHH, CBOGOJHO ONMHpPAaTbCs Ha MACCHBLI BepXHero Kypca B
KOHCTPYKUHAX H3 MAaCCHBOBOH KJIaJKH, a Ha OTOJIOBOK YTOJIKOBOH KOH-
CTPYKUHH ONHPATbC C IOMOIWIBIO YNPYroH MeTaJJIOpe3UHOBOH HPO-
KJIaJKH.

Ilpn 3TOoM B Hensix YMeHbLIeHHs1 PA3HOCTH KPAeBblX HAampsKeHHHA B
OCHOBAHHHM TPaBHTAllHOHHOH CTEHKH LEHTP HaXOAslleAcs Ha CTeHKe
OTNIOPHOH YAaCTH MOHOJIHTHOH NMAaT(HOPMBI AOJKeH GHITh HA OJHOMN Bep-
THKaJIH C CepeJHHOH MOJOUIBH MAacCHBOBOH CTEHKH, a 3a30p MeXAy
MOHOJMHTHOH NMNaThOPMON H OrOJIOBKOM JIHIEBOH MJHTH YTOJKOBOMH
CTEHKH AOJI2KeH GBITh 6OJblIe 0CaJKH KOPAOHHOIO H ThIJIOBBIX CBaiHBIX
pRIOB He MeHee YeM Ha ABe TPETH TOJUIHHBI YIPYTOH MPOKJa/KH.

VYKasaHHs M0 KOHCTPYHPOBAHHIO MOHOJIHTHOM nuiaTdopMbl npuBee-
Hul B nn. 4.2.9 u 4.2.13 nacrosiuiero Pykosoacrsa.

KOHCTPYKUHH THIIOBLIX ONOp CJAEAyeT MPHHHMATL MO YKA3aHHAM
n. 4.2.12.

4.3.3. PeKOHCTPYKUHIO NPHYAJBHLIX COOPYXEHHil 3CTakalHOro TH-
na pPeKOMeHAYyeTCsl NPOBOAHTH MYTEM YBEJHYEHHSI TOJILHHBI [IHTHI
pocTBepKa M YCTpPOHCTBA JOMOJNHHTENbHbIX onop (cm. pc. I1.3.8).

4.34. YBesnueHHe TOJMMHBI IVIHTBI POCTBepKa cJeAyeT MPOH3BO-
JHMTb 32 CYET yCTPofCTBA MOHOJHTHOH KeJe306eTOHHOH IJIMTHI Ha I10-
BEPXHOCTH CYLUECTBYIOUIEr0 POCTBEpPKaA MOCJe CHATHS LEMeHTHO-GeTOH-
HOTO MOKpPHITHSI. TO/IMHHA MOHONHTHOH TIIMTHI OMNpejeJisieTcs: 1o
pacyery. JIJist CBSI3H HOBOTO H CTAaporo BepXHHX CTPOEHHH peKoMelyerT-
Cl B KOHCTPYKUHH CYIIECTBYIOLIErO DOCTBEPKa YCTPOHCTBO <«OKOH»,
OMOHOJIMYHBAEMBIX C HOBBIM BEPXHHM CTPOEHHEM, KaK B MecTax ycTa-
HOBKH JIOTOJTHUTEJNBHKIX ONOP, TaK H B NPOJIeTaX POCTBEPKaA.

4.3.5. [lono/sHHTE/NbHBIE OfIOPBl PEKOMEHAYETCS BBIIOJNHSTH H3 KO-
poGuaTeix cBaii, 06pa3oBaHBIX CBapKOil IWNYHTUII THNa «Jlapcen», Ju-
60 npu HaJHYHM CHEIHAJbHOTO O06OCHOBAHNS — H3  MeTaJIHYECKHX
Tpy6 nuamerpom 0,6—1,02 m.

KonnyecTBO AONOJIHHTENBHBLIX ONOP B OJHOM MOMEPeyHoM PSRy
pOCTBepKa YCTaHABJHBAETCsl PacyeTOM, HO NPHHHMAETCss He McHee
aByx. lllar nONOMHHTENBHBIX ONOpP B NPOJOJLHOM HANPaBJEHHH Clle-
JyeT NPHHHMATh KPATHBIM LIAry cBail B CYLIeCTBYIOIEH KOHCTPYKUHH,
HO He Gosee 6,0 M. [TpH peKkOHCTPYKUMH 3CTaKaAHBIX COOPYXXeHHH Ha
omnopax H3 cBaii-o6on04ek AHAMETPOM 1,6 M JONOJHHTE/bHbIE ONOPHI
MOI'YT He YCTaHaBJHBAThCsl NPH COOTBETCTBYIOLEM pacyeTHOM oboc-
HOBaHHH.

5. PACYET KOHCTPYKUHA NMPUYAJNBHBIX COOPY)KXEHHR

5.1. Pacuer mpuyanbueix coopyxeHuit ans nepepa6orky KI' u TT
cJieflyeT IPOH3BOAHTh MO NpPeAeJbHEIM COCTOSIHHSIM.

CocraB pacueToB M 3HaueHHsi KO3({(HUHEHTOB MeperpyskH, ycJo-
BHil pa6oThl H JHHAMHYHOCTH CJIeAyeT NPHHHMAThb B COOTBETCTBHH C
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ykasaHusaMH raaBbel CHHIT 1o npoeKTHPOBaHHIO MOPCKHX THAPOTEXKHYE-
CKHX coopyxeHHii M MHCTPYKUHH MO NPOEKTHPOBAaHHIO MOPCKUX INpPH-
YaJIbHBHX COOPYXKEHHH.

5.2. XapakTep H 3HaueMHe Harpy3oK, Bo3JeACTBHH M COYETaHHHA He-
06XOMMO ONpefeNIATh B COOTBETCTBHH ¢ TpeGoBaHusiMu raas CHull no
HArpysKaM H BO3JeHCTBHAM, N0 OCHOBHHIM NOJIOXKEHHAM NPOEKTHPOBA-
HUS MOPCKHX P'MADOTEXHHYECKHX COODYXKeHHH, Mo HarpyskamM H BO3-
AeHCTBHAM Ha THAPOTEXHHYECKHe COOPYXeHHs (BOMHOBLIM, JieOBRIM
H OT CYJOB), IO OCHOBAHHSIM THAPOTEXHHYECKHX COODYXKeHHH, B COOT-

BeTCTBHH C %m—n—m:zs «HOpMBEI  TEeXHOJIOTHUECKOrO TNPOEKTHPOBa-
HHMOPJIOT

HHS MOPCKHX MOPTOB» H JOMONHAIOUIMMH HX NMOJNOXeHHsAMH nn. 5.3—5.8
Hacrosimero PykoBoacTsa.

5.3. Harpysku Ha npuuasiax ans nepepa6otku KI' u TT or maccu
CKJIaAHPYEMHX TAKEJOBECOB CJeflyeT NPHHHMATh:

B NPHKOPJOHHOH 30He, 06CayXK#uBaeMOH CTaLlHOHAPHBIMH Ieperpy-
KareNsMH, CyJAOBHIMH KpPaHaMH CHellHaJH3HPOBAaHHHX CYAOB, H Ha
nmJomaaKax, MpeiHa3sHaYeHHBIX JJs IPY30B, BLIFPYXKaeMbIX MJaBy4H-
MH KpaHaMH, Ha yyacTKe AJHHOH He MeHee 60 M, yTOuHAeMOH TeXHOJO-
ruveckuM saaandem, — 0,1 MITa (10 tc/M2);

B NMepexoJHO# 30He, COOTBETCTBYIOLIeA 3TOMY y4acTky, — 0,12 MIla
(12,0 Tc/m2);

B THLIOBOM 30He Bcero npuyana — 0,12 MIla (12,0 rc/m?).

Harpyskn Ha ocTajbHON TeppHTOPHH NpHYaja CJeAyeT OTHOCHTb
k kateropuu 0-K nmo HopMaM TeXHOJOrHYeCKOro npoeKTHpPOBaHHs MOP-
CKHX NOPTOB H NMPHHHMATb:

B NpHKOpAOHHO#H 30He — 0,04 MITa (4,0 Tc/M2);

B HepexojHoii 30He — 0,06 MIla (6,0 Tc/M2).

5.4. Harpysky or neperpysoyHoro o60pyAoBaHHsi He06XOAHMO NpH-
HHMaTh No (PaKTHYECKHM XapaKTepHCTHKAaM neperpyxaredeii, Tpefine-
POB C YYETOM NEPCNEeKTHBHHIX THNOB OGOPYROBaHHs, HO He MeHee Kpa-
HoBO# Harpysku K-35, a ot GespeancoBoro Tpancnopra — KB-70, onpe-

BHTII 01—78
AejsieMuX 10 MHHMOpd;l;T ¢H0prl TE€XHOJIOTHYECKOro IPOEKTHPO-

BaHHS MOPCKHX noptoB». [lonyckaercs B KayecTBe HOpMaTHBHON Ha-
rpY3KH oT 6e3pesbCOBOro TPAHCNOPTa MPHHHMATh Harpy3ky KB-35 mpu
HaJIMYHH COOTBETCTBYIOILEr0 0GOCHOBAHHS.

5.5. IokpriTHe TNOPTOBOIl TEPPHTOPHH CJENYET PACCUHTHIBATL HA
Harpysky ot 6espesbcoBoro Tpancnopra KB-70 uau KB-35 (npu o6oc-
HOBaHHH) M MECTHYIO TOJIOCOBYI0 PaBHOMEPHYIO Harpysky He MeHee
0,3 MIla (30 Tc/M2%) npu WwHpHHe nojoc HarpyskH He Gojee 0,4 M.

5.6. Harpyska OT aBTOTpPAaHCNOpPTa Ha TEeXHOJIOTHYECKHX TMJIOILAA-
KaX H COCIAHHHTEJNbHbIX 3CTaKajaXx NPUHHMAETCA B COOTBETCTBHH C

BHTII 01—78
W «HOprI TEXHOJIOTHYECKOTro NPOEKTHPOBAHHA MOPCKHX

noproB» no kJjaccy H-10, a npu Tpe6oBaHHsAX nmepepabOTKH cneurpy-
30B — C Y4ETOM HX raGapHTHO-BECOBLIX XapaKTepPHCTHK.

5.7. Pacyer KOHCTDYKLHMH NpHYaJbHBIX COOPYMKEHHH I/ nepepa-
6otkr KT u TT Heo6xoauMmo npousBoAuTh no nporpamme «PORT» me-
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TOJOM KOHEUHLIX 3JIEMEHTOB C YYeTOM B3aHMOIEHCTBHsI UX B TPYHTO-
BOH cpejlle IO YKa3aHHSM, NPHBEJEHHBIM B NPHJIOXKEHHH 4.

5.8. PexkoMeHAaUHH MO pacueTy COOPYXKEHHIl H3 3aaHKEPOBaHHBIX
MAacCHBOB-THFaHTOB C OTKHAHOH maHesblo (cM. puc. I1.3.1) Hagnexwur
NPUHUMATbh B COOTBETCTBHH ¢ yKa3anusamu PJI 31.31.056—79 «PykoBoa-
CTBO [0 NPOEKTHPOBAHHIO INIyGOKOBOAHBIX NPHYAJBHEIX COOPYIKEHHH
H3 32aHKEPOBAHHBIX MACCHBOB-THTaHTOBY.

5.9. PexomeHaalHHK 10 pacueTy G60JbBEPKA, 3KPAHUPOBAHHOIO CBal-
HuIMH psifaMu (cM. puc. I1.3.2), Heo6X0AHMO NPHHHMATH B COOTBETCT-
Buu ¢ PTM 31.3016—78 «Yka3aHus mo NpoeKTHPOBAaHHIO G0JIbBEPKOB
C yueTOM mepeMellleHHi H 1e(OpMauHuii 371eMeHTOBY.

5.10. B kayecTBe pacyeTHOH cXeMbl NpHuUa/la ¢ IKpaHHpYyOUIleH
Hazacrpoiikoit (cM. puc. I[1.3.3) caenyer npHHHMAaTb PaMHYI0 KOHCTPYK-
1IHIO, pOJb mepelHelt CTOHKH KOTODOH BBHINOJIHSET LINYHTOBAs CTEHKA,
pHresieM CJAYXHT HAACTPOHKA, a POJb OCTaJbHLIX CTOEK BhINOJHSIOT
CBaH 3KpaHHPYIOLIHX PsIOB.

AKTHBHAs Harpyska Ha CBaH 3SKPaHMPYIOUHX DSJOB H IUMYHT NpH-
HuMaercsi o nporpamMe «PORT» B BuJe aKTHBHOTO HJH CHJIOCHOTrO
pPacnopHHX AaBJeHHH B 3aBHCUMOCTH OT PacCTOSIHHH MeXAy OCSMH
KPAaHHPYIOILKX PAJOB H HINYHTA.

Ilpu onpene/ieHHH aKTHBHOTrO JaBJIEHHS TPYHTA CJAEAYeT YYUTHIBATH
3KPaHHpylollee BJHMSAHHE IVIHTH BEPXHEro CTPOEHHs H TNpPHHHMAThb
JleHCTBHE TNOJIe3HBIX HArPY30K PacnpoCTPaHSIOWIHMCH B 3achilKe MOA
yraoMm o =45°—¢/2 K BepTHKAaJH.

B kauecTBe pacyeTHOH CXeMbl WIMYHTa NPHHATA 6ajka Ha ynpyrom
OCHOBaHHH C JIHHEHHO HapacTaloLlHM HHXXe ypOBHA AHa Ko3((HIHeH-
TOM IOCTeJIH, 11apDHHPHO-ONEPTAas Ha ypOBHe aHKepa M HarpyXeHHas
ycHJaHeM, NepefaBaeMbIM 3KPaHHpYyIOLleH HAJACTPOHKOA Ha KOHCOJb
IINYHTA, aKTHBHBIM CHJIOCHBLIM JaBJIEeHHEM OT MacChl 3aCHINKH, pPacrno-
JIOXXEHHOM MeXAY IUNYHTOM H IepPBBIM 3KDAaHHDYIOWHM pPSAJOM, H peak-
THBHHIM [aBjieHHeM, NMepelalolMCcsl Ha INYHT OT CBail 3KpaHHpY-
IOLIHX PSIOB.

5.11. ns npenBapHTeNbHOrO ONpefesieHHs cedeHHH B KOHCTPYK-
IHH NIPHYAJIbHOTO COOPYXEHHsI C SKDaHHPYIOIlleH HaACTPOHKOH peko-
MeHayeTCsl MPOM3BOJAHTh NMO3JEMEHTHbIH pacueT HeCyIHX 3JeMEHTOB
KOHCTPYKIUHH: JIHLIIEBOH CTEHKH, KaK OJJHOAHKepHOro 60JibBepKa; MJIHTh!
BEPXHEro CTpoeHwusi, Kak 6aJKi Ha ynpyro-nojaTJHBLIX ONOpax; 3Kpa-
HHPYIOILHX OlIOP, KaK 6aJioK, JeXalluX Ha yNpyroM OCHOBAHHH HHXe
YPOBHSI IHOYI/yG/ICHHSL H X€CTKO 3aflejlaHHbIX B BepXxHee CTPOCHHeE.

5.12. Pacuer mJIOCKMX PaMHLIX CHCTEM cJjelyeT INPOH3BOAHTb IO
nporpamMMe «PORT» (npunoxenue 4).

Pacuer scrakaaHbiX KOHCTPYKLHIH MO NPOCTPAaHCTBEHHOH cXxeMe He-
06X01HMO NPOH3BOAHTL METOAOM KOHEUHHIX 3JIEMEHTOB IO nmporpaMme
«PAL—4» B cooTBeTCTBHH c yka3aHHsIMH [loco6usi mo nmpoeKTHpoOBa-
HHIO IJ1y6OKOBOJAHHIX Y3KHX MHPCOB 3CTaKaJHOTO THNA H MOCTOBOro
THIIAa Ha ONOpaX M3 MAaCCHBOB-THraHTOB H H3 060s04eK 6OJBIIOrO AHA-
MeTpa.

5.13. Pacuer o6uie#t yCTORYMBOCTH NpPHYAJbHBIX COOPYKEHHH A7
nepepaborku KI' u TT' no cxeme riy6HHHOro cABHra Heo6XOAMMO BHI-
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BCH 3—80
[OJIHATb B COOTBETCTBHH C YKa3aHHSIMH ManRopGrIoT
NPOEKTHPOBAHHIO MOPCKHX NMPHYAJIbHRIX COOPYXKEHHHA».

5.14. Ilpu PeKOHCTPYKUHH I'DAaBHTALHOHHLIX NPHYAJBHHX COOpYKe-
HHH H3 MacCHBOBOM KJaJKH HeOGXOAHMOil fBJsieTcS pacueTHas Npo-
BepPKa HanpsiKeHHH IO NOJOIIBE KOHCTPYKUHH C YUETOM BEPTHKAJLHOH
peaxuuH, nepefaBaeMoil sKpaHHpyioOllel HaACTPOHKOI.

«HUucrpykuus no

2 3akas M 733



81

NPHJIOJKEHHE 1

XAPAKTEPHCTHKH CNNEUHAJIU3UPOBAHHBIX W HECNEUHAJIH3HPOBAHHbIX CYROB

AJA NEPEBO3KH KI' U TT

T 1aBHHe pasMepeHHS H OCHOBHHE XapaKTEePHCTHKH CYAHA
: 2 3 g o =
g . o 2 , @ ]
Tan cneuua- § 2§ g:% 94 |BE E(é
nmsuposan- | = (X2 |8 SEa = 3 E:'g g_El. ° a g = I'pyaoBme
Horo cyaHa | = [EEglw gl S - 3] “z |28 &g = S o & | yerpofictsa g
s*|g5 |58 £%8=| £ T |53 (58| 58g¢ |Ees|’ g8
Nu(EE (=4 oxE - B AR Es & O = 9
ExlEaz =™ a, == s = RS- 252 >Q a o g
=3 |(FEEHE| 2888 | S 5 |FeESE| £88 |Ses 5¢
«CraxamoBen, 1395 121,0 202 126/64 6,2/5,1 5425 42000 265 90X13,6 2,6 2 K03JIOBHX Topu3on-
Kotog» 2,6 X80 KpaHa rpy3o-  TaJbHHH,
DOABEMHOCTHIO  JOKOBa-
no 3500 kH HHEM
«Happy Rider» 81,8 744 155 9,1/56 55 2766 10000 62,1x12,0 2 xpana rpyso- Topu3ol-
NOABEMHOCTBIO  TaJbHHHA
no 1600 xH
«Ocean 108,0 30,0 53 125000 45 4 ne6earu Tonayno-
Servant» rpysonmoabeM-  FpyxkeH-
HOCTBIO MO HOE CyA-
300 xH HO
«Flo-Flo» 61,0 1,8 10000 48 Tonyno-
TPy KeH-
HOE Cy -
HO
«Mammoth 1064 989 17,2 6,1 5150 219  60X13,1 2 neppHKa mo BepTu-
Sean» 3500 kH KaJbHHA
«ATnac» 98,0 90,0 180 11,2/65 6,3 4100 80x%6,3 2 KpaHa rpyso- [opusou-
40,3x8,0 NONBEMHOCTHIO  TaJBHAI
no 900 xH u
6 crtpeJ rpyso-
NOABEMHOCTHIO

no 100 kH



[ -3

61

«Birenfels»

«NavipesaUno» 769 71,9 13,0 8,4/29

«Starman»

«Craftsman»

149,1 140,0 228 13,0/90 9,7/8,1

936 835 152 6,7/3,7 3,6/4,1

162,2 150,0 22,4 12,5/9,2

2,8

9,3

18500/13935

1100

1585

12830

45,0 23,0

21,5x10,7
18,5 10,7

2 Taxenopec-

HHe CTpenN

rpysonognels-
HOCTBLIO 1O
1000 xH,

8 nerkHx crpea
rpy3onoabeM-
HOCTbIO DO
50 kH,

2 3jeKTpOrua-
PABJHYECKHX
KpaHa rpy3so-
NOABPEMHOCTDBIO
no 50 xH

Bepra-
KaJbHHA

1 taxenoBec- BepTuKab-
Has crpefa HHH
FPY30NOABEM-
HOCTBIO

1520 xH

2 taxenosec- Bepraxans-
EHE CTpeax HHR
rpy3onoibeM-
HOCTBIO 110
2500 xH,
2 kpana rpy3so-
NOJ'bEMHOCTHIO
no 100 xH,
2 xpaHa rpy3o-
NOABEMHOCTHIO
no 50 kH,
3 crpesn
rpy30noLBEM-
HOCTBIO IO
100 kH



Mpusoncenue 1 (npodosncenue)

naBHue pasMepeHHs H OCHOBHHIE X2DAaKTEDHCTHKH CyJAHa

i

6653 23300

Tun cnenna-
JIH3HDOBAH-
HOTO CYZOHZ

FpysoBne
yCcTpofcTBa

B TPIOME B JG-
KOBOM BapH-

JlJiMHa Hau-
GoJsbuIas, M
JlaHHA Mex Ay
nepneHAKy 1si-
paMH, M
IIupuna no
MHJIEJIO, M
Bricora 6opTa
0 BepXHeil na
ny6el, 10 naJgy-

Ul BBl MIABHOH, M
Ocaaka, M
Jensefir, T
Uucras rpyso-
HNOABLEMHOCTD,
kH
Konreiineponme
CTHMOCTb, IUT

w

N

o | Pasmepnu

X'| rpy3osoro

& | Tpioma, M

1=
I'ly6uHa BOAH
aHTe, M
Cnoco6
IOrpPy3Ku

2 Taxenosec- BeprHkanb-
HBle CTpeaH HHA
rpysonoaneM-

HOCTHIO 110

1500 kH,
2 JerKHE CTpe-

JIb TPYy30-
HOABEMHOCTHIO

noe 100 kH

o
m;m
[==}
X
o
—
o
(=4
~
o
N
[{e]

«Samson Seans» 94,5

«Unit Sean» 704 65,7 13,2 6,3/40 39 77 43,7x108
«Supper Sean» 80,5 745 136 85/64 54/6,1 3600 15,9 19,1 Jeppuk rpyso- Beprukanb-
25,2 10,1 MO heMHOCTbIO HEE
1250 xH
«Docklift—1I» 1044 94,9 205 10,5 4,9/6,9 70000 87.6x12,0 2 KO3JIOBHIX TFopu3son-
KpPaHa rpys3o-  TaJbHHI,
NOLBEMHOCTBIO AOKOBAHHEM
no 3200 xH
«Iuternavis I» 1054 989 178 8§,1/5,1 6,3 5000 2 crpean
«Stulken»
rpy30m0aBEM-
HOCTBIO N0
3500 xH,
1 crpena
rPY30N0BeM-
HOCTBIO
150 kH, 1 xpan
rPY30NOADbEM-
nocteio 100 kH
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Hpunoxenue 1 (npodoaxerue)

I'n1apape pa3MepeHHss H OCHOBHHIE XaPaKTePHCTHKH CyaHa

EH S <
Tun Hecneuuans- | 8 - ;h; o |& . e
3UPOBAHHOrO =5k E=|S2 = & Qa = s . Cnocob
cyana 2 2 < E‘E s g w\g“g. L §£ ag : I'py3oBHe ycTpofictsa MorpysKH
s|sEo|E5|582(E8 5¢ | =88 | g&¢
ES|Esz|5|5.5(52 55| 222 | §2E
SENEER IR G R B =
tJIagoranec» 1020 932 140 68 6,0 5697 31300 100x7.0 8 nerkmx cTpen rpysonogbeM-  BepTHKaJbHH
10,0<8,4 Hocreio mo 50 kH, Bewnter crpen
10,0X8,4 3a Gopr 4,0 M; | TaKenOBecHas
10,084 crpena rPY30N0LBEMHOCTBIO
350 kH, BuueT cTpeaw 3a 6opT
50 M; 8 sjekTpHuyecKux Jjebe-
ROK  rpy30mnOQBEMHOCTHI)  [O
50 xH
«Konomua» 102,3 958 144 7.9 66 6739 36340 8,4x5,0 8 JerkHX CTPEJ rpy30HOIbeM- Beprukanbubf
11,7%X5,0 wsocreio mo 30/50 xH, snuier
8,4%X5,0 crpen 3a Gopr 1,4—5 M; 1 Ts-
7,1X5,0 xenosecuast CTpeia TIpy30NOLb-

emioctbio 350 kH, BHier ctpe-
ad 3a 6opt 1,6 M; 1 TsXedo-
BeCHas CTpeja TpPy30MOJbLEMHO-
cteio 150 KH, BHUJET cTpesw 3a
Gopr 1,50 M; 6 3JeKTpHYECKHuX
neGenoK rPy30NOABEMHOCTHIO
no 30 xH; 2 amexrTpuueckme me-
GeAXH  rpy3onoOABEMHOCTBI0 IO
50 xH



Ipusoacenue 1 (npodoaxcenue)

Inapube pasMepeHHs H OCHOBHHE XapaKTepHCTHKH CyAHa
= .
THn Becnmemmamm- | £ oo EE ° E_ T
3HpOBa o 5 =lea=| = . o %
pc ﬁ:or PRI EE_ |2 4% 5 &- S aAx= Tpy3oBre ycTpoiicTBa Croco6
o <5|laz|2g|eTE|en B | 84| 23 norpysKi
zol=g<|as|gEElax 55| E88 =9¢
= = (¥} a, m m
Ex|EAs ::(z sl X= Qo= o QX
SE g HER 5S8R | 582 | S82
«HH:Kenep 1240 1100 192 73 7,0 10213 42000 12,4X6,4 2 KoHTeAHepoBo3a THNa «C» TopusoHTanb-
Mauyabckuii» «Banver» 206-26/10/14 rpyso- HHI
nogweMmHocThio mo 200 kH;
1 BuAbuaTHH aBTOMNOrPY34HK
tHna «Baamers T 126-A1240
rpy30NOABLEMHOCTBIO, 120 xH;
| BHJBYATHH aBTOMOTPY34YHK TH-
na «Baamers J[-4072-A3560
rpysonoabseMuocTio 40 kH
<ApXaHreabeK» 1394 1303 176 87 7.8 12740 67770 9.6%X7.2 16 Jerkux crpea rpysonoan- BeprukaibHui
9,9%X7,2 emHocteio mo 50 kH; 16 saek-
9,9X7,2 TpHuecKHX JeGeloK Trpy30mOAb-
9,9X7,2 emHoctsio no 50 kH
9,9%X7,2
«Baanumup 151,4 1400 20,2 119 89 18450 115680 10,4X9,3 4 nerkme CTpejb! TPY30NOAB-  DBepTHKanbHUA
Habua» 11,7X12,1 eMHoctbl0 no 50/30 kH, Bmuer
11,7%x12,1 ctpea 3a Gopr 5,0 M; 1 TsXKea0-
il,7X12,1 BecHasi cTpena rpy30n0AbEMHO-
99X 10,3 ctbio 600 kH, BHeT cTpens 3a

6opr 6,0 M; 4 3JeKTpuYeCKHe
Jnebe KH Tpy30MOLBEMHOCTBIO 11O
50/30 xkH; 6 kpaHOB rpysonoxb-
eMHocTeio no 50/30 kH, suser
ctpen 3a Gopr 2,5—I18 m
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«Mypom>»

«Hyna»

«3a10HCK»

«CkyabaTop
Konenkos»

155,0 143,2 20,2

159,4 1483 21,2

187,0 172,9 229

181,9 1650 28,2

11:8

12,6

14,6

18,0

89 18110 110100

9,7 20510 114250

9,5 30280 205130

9,6 29170 124400

13,0x4,2
154X11,0
25,9%11,0
139%11,0
14,6 X5,7

9,8%9,5
12,8X11,1
20,0x11,1
12,0X11,1
10,4X9,5

13,6 11,2
16,6 12,2
17,6 12,2
24,2x122
15,4 12,2
21,6x12,2
12,2%12,2

6,4x3

8 JIeTKHX CTpeJ rpy30NoABeM-
Hocteio mo 50 kH; 4 nerkme
CTpetBl IPy3ONOLBEMHOCTBIO IO
100 kH; | aerkas crpesa rpyso-
noxbemuocthio 30 KH, sBuIeT
JEerkux cTpes 3a 6GopT 5,5 M;
1 TsxenoBecHas CTpesna IPy30-
poAbeMHOCTBIO 600 KH, BHiaer
cTpean 3a GopT 6,0 M; 2 nebea-
KA  3JeKTPUYECKHE TPY30NOAD-
emHocTeio mo 100 kH; 10 aeGe-
JOK 3JeKTPHYECKHX Tpy3onoib-
eMHocTbi0 No 50/30 kH

{2 nerkux cTpea rpysonojbeM-
HocThio 1o 50 KH; 2 TsxKenoBec-
HEE CTPeJH rPy30MN0ABEMHOCTLIO
mo 600 kH; 8 siekTpuyeckux
sne6eloK rpy3onoabeMHROCTbIO MO
50 kH; 4 aaexTpuueckue JebelKd
rpy3onoabsemMuoctbio no 100 xH

3 JerKue CTpeik TPy3ocnofbeM-
HocTeio mo 15 kH, BHuer cTpen
3a 60pT 5,5 M

KourelinepoBosu  rpysonoas-
eMHOCTEI0 10 300 KH; BHiouHHEe
aBTOTNOTPY3UHKH TPY3ONOLBEMHO-
cteio mo 203 xH; asTomorpyao-
BO3H TDY30M0OABLEMHOCTBIO HO
250 kH; pom-rpeﬁaepu Tpy30-
noabeMHOCThI0 120—480 xH

BepTukanpHbifi

BepTuKaabHHi

BepTiKaNbHEEH

TopH3oHTaB-
HHIR
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Hpunoxcenue 1 (oxonsanue)

[1aBHHe pasMepeRns d OCHOBHble XapaKTepHCTHKH CYyAHa
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«MarsHToropek» 2058 1906 31,4 22,0 9,7 37502 157500 12,6X7,6 2 aBTOMOOHJLHBIX KOHTeliHe- [opusoxTasb-
12,6X7,6 poso3a THRA «Csan Baiamer» HBIH
12,6 7,6 3012-26/10/4  rpy3onoALEeMHO-
12,6 7,6 crbio mo 300 KH; | aBTOMOGHL-
HBIH KOHTefHepoBO3 IPY30MOAB-
eMHOCThI0 200 kH; 3 BHJIOUHHX
aBTONMOrpy3uHKa THna «Baamer»
TO 251-C25032 rpysonoxbem-
HocThio o 203 xH; 2 BHIOYHHX
aBTOmOrpysunKa Thma  «Baa-
mers T 1610-B16031 rpyso-
nogbeMuocThio no 160 xH
1‘23‘”' 2154 201,6 31,8 168 11,7 62555 463850 12,8X13,6 7 nosoporunx 6atoxk Ipyso-  BepTaxaibnuii
OCMOAEMBAHCKAA> 12,8%17,0 noavemuocteio no 16 kH; 6 e
12,8%x17,0 Gexok tuna JI331-2 rpy3omoas-
12,8%X17,0 emHocthio mo 5 xH; kpam THDa
12,8X17,0 K332-2 rpy30n0ABEMHOCTHIO
128X17,0 32 kH
12,8X%17,0

12,8X17,0



ITPHJIO)XEHHE 2
(o6s3atennnoe)

CXEMb! KOMIMIOHOBKH MPHYAJIbHbIX COOPY)KEHHHA
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Puc. I1.2.1. CxeMH KOMNOHOBKH MpPHYaJbHEIX COOPYXEHHH ()pPOHTAJIBHOrO
THIA:
a — ¢pouTansHoe pacnonoXeuue; 6 — dpoHraNbHOE DACNONOXKEHHE € YCTYNOM;
8 — (poRTaNbLHOE PACNOJOXKEHHe ¢ JOKOBOfl KaMmepofi; /—npuuasibHas JHHHA; 2—
NMORKPAHOBLIE NYTH; J — XKeNe3HOAOPOXHHWe NyTH; 4 -— TpellaepHas LoOpoXka; & —
JOKOBas Kamepa; /i — cranenb

25



a)

6)

20

\




o)

C ¢

91



28

ITPH/IO)KEHHE 3
(pexomennyemoe)

KOHCTPYKTHBHBIE CXEMbI MPHYAJIbHBIX COOPY)XEHHA
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Puc, I1.3.1.

IMpruasbHOe coOpyXeHHe H3 33aHKepOBAHHBIX MAacCHBOB-THIaH-
TOB ¢ OTKHIHOH MaHeJbIo:

] — nHUeBaA CTEHKa;, 2 — TeLIOBAA CTeHKAa, J — AHHULe;, 4 — OTKHIAHAas naHeab, 5 — aHkep-
Hay 0JHTA; 6 — IMapHHpHOe cOelHNeHHe, 7 — LeMeHTOGeTOHHOe [OKphITHe, 8 — aHKepHas
TRra; 9 — rulKkue TACH

& — KOpo6; § — NAHTA NepeKpBITHS NOTEpH

-

8

J

]

1

L
U U

Puc. I1.3.2. IlpuyaabHoe coopykeHue THnma «6OJbBEpK»

e

CBafiHHIM SKPaHHPOBaHHEM:

I — wnyHT; 2 — 3KpaHupyrlUiHe CBafiHble paAbl, 3 ~— ThIOBLIE cBalluble paabl; 4 — Ne-
MeHTOGeTOHHOE MOKPhITHE; 5 — OGBA30YHast Gasaka; 6 — DOCTBeDK; 7 — aHKepHas TAra;

i

)

U

C. ABYXpAAHBIM

Co—



ITpuroxenue 3 (npodorxenue)
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Puc. 11.3.3. [lpuuasnbHoe coopyXenHe ¢ 3KpaHHpYlolleil HaaACTPOHKOL:
| — MuueBast cTeHKA; 2 - 3KpaHHUpYOWui cBaliupift papg; 3 — TouoBas omopa; 4 —

NpOMeXYTOUHBEIH cBalubIfl psiit; § — NJAMTA BepXHEro CTPOEHHs; 6 — KOHCOMLHEIA CBecC;
7 — aHKepHasl Tira; 8 — BAPHAHT PACHOJOKEHHSl AHKEPHOR TATH

5 3 2 4

Puc. I1.3.4. Ilpuuanbroe coopyerue 3CTaKajHOro THINA:
[ — cBallHOe OCHOBaHHE H3 XeJe306eTOHHBIX 060/04eK; 2 — cOOpHEIE KeJse306eTOHHbIE
purenst; 3 — cG6opHEle Kele3oGeTOHHblIe NMAMTHI; 4 — MOHOJHTHAS 4acTh BepXHero Crpoe-
HHSI; § — IVIHTHl NePEeKPBITHA INOTEPH

29
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Hpunoxenue 8 (npodorxcerue)
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Puc. T1.3.5. PexoHcTpyKuns npHYaibHOrO COOPYKEHHS [PABHTALHOHHOTO THNa

M3 MaCCHBOBOH KJAaAXKH:
1 — MOIIONHTHA A )KE’JIE&OCCTOHH&S{ naHTAa; 2 — ThAOBad onopa

'

_1:‘“0. 11.3.6. Pexoncrpykuus NpHualbHOTO COOPYXKeHHS YTOAKOBOro THHA:
OHOMHTHAR Kene3obeTOHHAam NANTA; 2 — THUIOBAas ONOPa; J — NMPHKOPJOHHas OMNOPa;

4 — ynpyrag mnpoxaanka



[Tpusosxenue 3 (okonuanue)
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Puc. T1.3.7. PeKOHCTPYKIHS NPHYAJILHOTO COOPYIKEHHS THNA «GOJMbBEPK»:

| — MoHOAHTHAA Kene306eTOHHAs MOAHTA;

2 — THINOBLIE OIOPHI H3 NPHIMATHIECKHX

3 — THIJIOBLIE ONOpPBI H3 METAJJHYECKOIO IWNYHTA; 4 — THAOBLIE

onopLwl B BHAE xopoﬁqarmx cBafl H3 MeTaAJHYECKOTrO MINYHTAa; 5 — THUJIOBbIE ONOPH H3
Wene3obeToHHLIX oGoxodek © 1,6 M; 6 — ThIOBble ONMOpH H3 MeTaJJH4ecKHX TPYO6

wenezobeToHHBIX cBafl;
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Prc. I1.3.8. PekOHCTpYKUHS NPHYAJBHOrO COOPYIKEHHsS 3CTaKaAHOTO THIA:

! — cyulecTByIOIas 3CTakKajna; 2 — MOHOJHMTHaf Xeje305eTOHHAast NAHTA; J — JONOJMHH-
TEALHBIE OMOPLl M3 MeTaNJu4ecKNX Tpy0; 4 — U eMeHTHO-GeTOHHOE MNOKPHITHE
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nPHJIO)KEHHE 4
(o6s3atTeabrHoe)

PACYET INPHYAJIbHbIX COOPY)XEHHR
O NMPOFPAMME «PORT>

I1.4.1. Ilporpamma «PORT» npennasHaveHa aas pacyeTa IJIOCKHX KOHCTPYKIH
FHAPOTEXHHUYECKHX COOpYJKeHHH, B3aHMOJAEHCTBYIOIIMX C IPYHTOBOM Cpeloi.

MartepHan KOHCTPYKUMH fABJAAETCSA JIHHEHHO-NeQOPMHPYEMHM, I'DYHT ONHUCHIBaeT-
csi MOJeJbl0 YNpyroro OocCHoBaHHS THna @ycca—Buukaepa, xosdduunent mocrenu
KOTOPOro MOXKeT M3MeHAThCA NO ray6HHe mo joboMy 3a1aHHOMY 3aKoHy. BaauMo-
JeficTBHe MeXAy KOHCTDYKTHBHHIMH SJIeMEHTaMH, HaXOASIIIHMHCA B IPYHTOBOH cpe-
Je, NpeayCMaTPHBAETCS ¢ MOMOMIbIO HCIIOJb30BAHHS TEOPHH COCTABHBIX CTEPXKHER ¢
YIPYTHM CJIOEM,

I1.4.2. B ocHoBY mporpaMmbl NOJIOJKEH aJrOPHTM MeETOJa KOHEUHBIX 3J€MEHTOB
B (opme MeToza nepememlieHHil, siI3HK nporpamMmuposanus — GOPTPAH-IV. Ucxox-
HOH MHpoOpManueli SIBJAIOTCA NapaMeTPH KOHCTPYKUHH (reoMeTpHYeCKHe pa3MepH,
YHCJIO 3JIEMEHTOB, Y3JIOB, HarPyXXeHHA H T. m.), XKeCTKOCTHHE XapaKTepPHCTHKH ceve-
HuA, KOBPOHUUEHTH JKECTKOCTH YNPYyroro OCHOBAHHA, AaHHHE O TOMNOJAOrHH, KOOpDAH-
HATH Y3J10B, BeJHYHHH H MECTa NPHJOXKEHHS HarpysKH.

CTpykTypa nporpaMMul npHHATa 6JouHOM, Gnaronaps ueMy nonyckaercss BO3MOX-
HOCTb ¢ MOAEPHH3aLUNH B COOTBETCTBHH C HAKOMJEHHHM OIBITOM PAacyeToB H pa3pa-
6OTKOH HOBLIX TEODETHUECKM H SKCNEPHMEHTaJbHO 0GOCHOBAHHHIX PACUCTHBIX CXEM.

ITporpaMma COCTOHT H3 CJIeAYIOIIHX OCHOBHHIX GJIOKOB:

a) BBOJAA HCXOJHHX JAHHHX;

6) (OpPMHpPOBaHHS MATPHUH KO3((HLUHEHTOB CHCTEMH YpPaBHEHHI H  BEKTOpa
[paBLIX yacrei;

B) peUIeHHs CHCTeMhLl ypaBHeHHH,;

I) BHUHCJCHHS YCHJHH.

Ilpn dopMupOBaHHKH MaTpHibl KO3(h(HINEHTOB CHCTEMH ypaBHEeHHl YUHTHBAOTCA
JIEHTOYHAA CTPYKTYPa H CHMMETDHYHOCTb MATDHIH, NPH 3TOM (OPMHUPYETCH TOJbKO
BepPXHHH TPeyroJbHHK MaTpHUB], BKJIOYas IJaBHYI0 JHaroHajr, H InpaBble YacTH,
o6beanHEeHHbBE B OHH MAaccHB,

CucreMa ypaBHEHHH pelllaeTcsl METOAOM HCKJIOMEHHH.

Jast KaxXAoro HarpyxeHus Ha Ne4aTh BHIAAIOTCA TNepPeMelleHHS Y3JIOoB K KOMIO-
HEeHTBl YCHJHA Ansl BCeX KOHEYHHX 3JIeMEHTOB.

I1.4.3. KoneTpyKkius npeacrabisercss B Bujle Ha6opa cTepxHelf, B TOM yucae cO-
CTaBHHIX € YIPYIHM CJIOeM, IIPHCOEJIHHEHHEIX K Y3JOBHIM TOYKaM.

CrepyeT NPHMEHSTL OCHOBHYIO CHCTEMY KOOPAWHAT, CBS3aHHYIO C KOHCTpPyKuUMed
B 1eJIOM, H MECTHHE CHCTEMB KOODJHHAT, CBA3aHHBE C KaX/hM KOHCYHBIM 3JCMEHTOM.
Bce cHCTEMB XOODAHHAT npaBhi€e, AeKAPTOBLIE.

Ha nopagox cHcTeMH ypaBHeHHH, WIHDHHY JEHTH M KOJHYECTBO 3arpyKeHmit
(cTon6uoB CBOGOAHHX UJEHOB) CHCTEMHl HAKJAALIBAIOTCH CACAYIOWIHE OrpaHUYCHUS:

N (H 4 Q) < 15000,
N=NUX3-=8.

rae N — YHCcI0 HEM3BECTHHIX;
H — wHpuHa JIeHTH CHCTeMBl YpaBHEHHH;
Q — YHCJIO HArpyXKeHHH,
NU —uucao yanos B pacueTHOH cxeMe,
S —4HCJIO HaJOXEHHHX CBA3eH.

PekoMenayeTcss pa3MepHOCTb MACCHBOB MCXOAHOH HHGOpMAlUUM DNPHHHMATh He
GoJiee, yeM yKasaHO B Ta6ua. I1.4.1.
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Ta6auna 4.1

Bemmuna
Tapamerp napamerpa

Ynucao y3nos 200

»  3JeMEHTOB 250

» THNOB NapaMeTpoB 160

» 3arpyXeHHbIX Y3JI0B 200

» THNOB COCPeAOTOYEHHLIX HArpy3oK 200/NQ

» 9/IEMEHTOB, 3arpyXeHHbIX pacrnpejeJieHHOA Ha- 200

rpysKoH
» THIOB pacnpe/le/IeHHON Harpysku 400/NQ
» Y3JI0B ¢ 3aJaHHBIMH NepeMelleHUsaMI 100

3nech NQ — KOJHUECTBO BAPHAHTOB HArpyXeHHS,

THOB KOHEUHRIX 3/IEMEHTOB

[1.4.4. DneMeHT mepBOr0 THNA (CTEPXKEHb IPOH3IBOJLHO OPHEHTHPOBAHHMIT B

ynpyroit cpeje) HCNOJb3yeTca NpH pacueTe cBal-6anOK Ha YNPYTOM  OCHOBAaHHN,
mrockux pam (puc. [1.4.1).

ﬂopﬂnox 3a7aRHA MapaMeTpOB 3JeMeHTa:
lv Fn K)v K?.: CK-

rae I — MOMeHT HHepUHH HNONEpPEYHOTo CeYEHHs! OTHOCHTEJIbHO €ro HEHTPaJsbHOM
ocii OY B MecTHOH cicreMe KOOpJIHHAT,
F — nsowaap cedeHus;
K; — ko3 dHuneHT nocreqH B HayaJse 3JEMEHTa;
K, — 10 Xe, B KOHIle 3JieMeHTa;
Cx — KO3 (HUHEHT IKEeCTKOCTH, YMCJEHHO PaBHHI CyMMe Ko3(¢@HUHEHTOB
JXKECTKOCTeHf, YYHTHBAIOUIHX COMPOTHBJAAEMOCTh TPYHTa  [epeMeIleHHIo
CBaH BIOJb €& OCH H CONPOTHBJSEMOCTb IPYHTA MOJ OCTPHEM CBaH.
Pa3/jiHualoTcst HavanbHBIl H KOHEYHBIH  Y3Jbl 37eMeHTa. B KoHeuHoM yaJje 3Jje-
MEHTAa, HaXOAfILerocs y OCTPHS CBaH, NPEANOJAraeTcsl HaJHYNE «IPYXKHHBI» C MKeCT-
Koctbio Cy. B yanax ocranbHux sneMeHToB sHaueHust C,=0.
KOppeKTHOCTb MATPHLH KeCTKOCTH KOHEYHOro 3JieMeHTa NpPOBepseTcs METOLaMA
YHCJIGHHOr0 aHaJu3a. B ciyvae HEKOPPEKTHOCTH MATpPHIH BHAAETCH Ha NeyaTb pexo-
MEHJALUHA O Ha3HAYeHHH HOBOH AJIMHBI 3JIEMEHTA.

Puc. T1.4.1. Bnement nepaoro THMAa B oOMmeil U MecTHO# cHCcTeMax KOOPAM-
HAT (DOKa3aHbl IOJOXHTEbHbIE HANpPABJEHHS Y3JOBBIX HCH3BECTHHIX)

I1.4.5. BaeMent Broporc TufMa (CTepIKeHb, NMPOH3BONBHO OPHEHTHPOBAHHHIA B
TJIOCKOCTH) cJeAyeT HCNOJB30BATH NPH pacueTe Hepa3pesHbX IJIOCKHX paM, apok,
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¢depM. Ilpu pacueTe yuHTHBAIOTCA M3arHGHBE, MPOAOJbHHE H CABHIOBHE nedOpMalLHH.
Iopsinok 3afaHus NapaMeTPOB 3/1EMEHTA:

I, F, W,

rae W — npuBeseHHas maowaib cABHra, 1,/M2, npuHnMaemas pasHoli: 10/b2 — paa
NpSAMOYroJIbHOTO ceuenHs; 14,4/d? — paa kpyraoro cedeHusa u 1,5n/d? —
AR TOHKOCTEHHHX TPY6G (b — mIMpHHA npAMOYroJibHOro ceueHnsi; d —
BHEINMHHA NHAMETP KPYrJOro HAM KOJBLEBOrO CedeHHN).
I1.4.6. 3nemeHT TpeTbero THMa (CTepiKeHb, WAPHAPHO NPHKPENJIEHHHH K y3/aMm)
CJleAyeT MCMOAb30BATh NPH pacyeTe CHCTEM € IMAPHHPHO-COWICHEHHBMH CTEPXKHAMH,
aHKepHHIX TAr M T. IL

IMapamerp snemenrta F

I1.4.7. OanoyssnoBoit sJieMeHT YeTBepTOro THNA (ynpyrast onopa) C/AeLyeT MPHME-
HATh ANS MOAENHPOBAHHS YNPYroro OMHPaHHSA.
Tlopsaok 3afganusi mMapaMeTPOB 3JIEMEHTa:

Cy Cq, Gy,

rae C, H Cz — KO3(P(PHIHEHTE! KECTKOCTH Omopnl B HanpaB/eHHu oceit X u Z 06-
mel CHCTEMH KOOpAHMHAT,;
Ca—xos(p?nunem XKECTKOCTH ONOPH NMPH ee MNOBOPOTE OTHOCHTENbLHO
ocH Y.
I1.4.8. DseMeHT NATOTO THNA (COCTABHOM CTEPIKEHb C BHYTPEHHHM YIPYTHM
CJI0EM, B TOM YHCJIE PaCNOJIOKEHHHI Ha YIPYroM OCHOBAHHH) CJIEAYeT NPMMEHATb NMPH
pacuere OpPTOrOHAJIbHHX KOHCTPYKUHA C SKPAaHHPYIOIUHMH aneMeHTaMH (puc. [1.4.2).
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Puc. I1.4.2, 3JaeMeHT COCTaBHOro
CTEPXHAl ¢ BHYTPEHHHM YNDYIHM
cnoeM

Hopimox 3afaHns napaMerpoB 3JieMEHTa:
11» l‘.n Fl' Flv H]n Hﬂl Kln Kﬂl

rae I; u Iy — MOMEHTH HHepIHH B3aHMOACHCTBYIOUHX 3/1€MEHTOB KOHCTPYKIHH;
F; 8 Fy — nsiomaay HX nonepeunux ceyeHuit;
H;, u Hy — paccrosinsi oT NOBepXHOCTH TIPyHTa A0 ocu X B OCHOBHOH CHCTeMe
KOOpAHMHAT AJISl YNPYroro OCHOBAHHA H YNPYroro CJOsi COOTBETCT-
BEHHO;
K: 1 K; — xos¢ppuunesTs NpPONOPUHOHANBHOCTH YNPYrorc oCHOBAHHA H YNpY-
roro cJIosl Ha BCIO WHPHHY 3JeMeHTa,

Harpysx# ot 60xoBOro aaB/ieHHSl I'PYHTa, HRefiCTByOIHE Ha AAHHLIA  JJEMEHT,
onpefesioTCS MO ClelHaabHON NOANPOrpaMMe C HCIONb30BaHHEM CAEAYIOLHX TPEepro-
CHUJIOK:

HyMepallisi 3/IeMEHTOB JAHHOTO THIA NIPOH3BOLHTCS B HalpPABJEHHH CBEPXY BHH3,
34



Ha4yHHAA OT KOpAOHA MpHYaJia; OCH KOODAHHAT OCHOBHOA CHCTEMH CJeAyeT pacrnofa-
raTh Ha YPOBHe IOBEPXHOCTH IPYHTa 3aCBHIKH;

3HaueHus GOKOBOro NABJICHHS TPYHTa, B TOM YHCJIE CHJOCHOrO, ONpefesiioTcs o
ykasanuaM CHull 11-55—79 no npoekTHPOBaHHIO NOAMOPHHIX CTEH, CYAOXOAHBIX INJIO-
30B, PHOONPONYCKHHIX H DHIGO3ANIMTHNX COOPYXXEHHA C KOPPeKTHPOBKOH ¢opMyanl
CHJIOCHOTO NaBJICHHS MPH HaJIHUMH CUEMJIEHUS TPYHTa;

JaB/ieHHe T'PYHTa NpPH CEACMHYECKHX BO3MEHCTBHAX ONpeJeJAeTCH NO yKa3aHHIM
CHnll 11-7—81 no crpouTenncTBY B ceHCMHUYECKHX pafioHax.

IMoaroroBka BXOAHON HHPOPMAUMH

11.4.9. Jnsa nogrotoBkn BXxonnofi wubopMannu Heo6XoaUMO:

COCTABHTh MOAPOGHYIO HACANHIHPOBAHHYIO CXEMY COOPYXEHHS C YKasaHHeM Bcex
reoOMeTpHYECKHX pasMepoB, KecTKocTell, K0apdHUHEHTOB YNPYroro OCHOBAHHA, yCJO-
BHA OMHPAHHSA, PACYNEHHTE KOHCTPYKIHMIO Ha KOHeyHble 3JIeMeHTH, o0pa3oBaBiiHecs
NPH 3TOM Y3JH H SJIEMEHTH NPOHyMepoBarTb, HYMepauHIO clellyeT BECTH ¢ TakHM
pacueToM, 4To6b PasHOCTb HOMEPOB y3JIOB OLHOIC 3Je€MeHTa OklIa MHHMMAaJbHON;

BHGpaTh OOLLYl0 CHCTEMY KOOPAHHAT,

BHINIOJAHUTb TIPOBEPKY PAaCYETHOR CXEMbHl Ha rEOMETPHMECKYI0 HeHSMEHSEeMOCTb;

3apaTb d)HBHKO-MEXaHH‘leCKHe XapaKTepHCTHKH TPYHTOB H BEJHYHHM 3Kcnayara-
IIHOHHBIX HArpysok.

K pacueTHo#t cxeMe cjellyeT NPHJAraTh CJeldylOlllHe CITHCKH:
o6LIMX XapaKTePHCTHK (uucho saemeHTOB, ysaoB) &XAR;
rTonoaoruy Koxcrpykunu &TOP;

THNOB 37eMeHTOB &TM,;

JKECTKOCTHHIX XapakTepuctuk &GE;
koopaunar y3aos &UZL;

Y3ROB C 3aJaHHHMH nepeMeleHHsIMH &SM;
oco6ux ysmos &OU;

wapHupHbix y3nos &SCU;
cocpeaOoTOueHHHX Rarpysok &NAGR;
pacnpeaenensnx narpysok &RNAGR.

VKaszaHHHe MaTepHaJH ABAAIOTCA NPOEKTHHMH JOKYMEHTaMH, NPHJaraeMbiMH K
pesyJbTaTaM pacyera COOPYXKeHHH,

I1.4.10. TTaker nepdokapT ROJKeH HAYHHATLCH CO CAYXeOHHIX KapT, nepsas M3
KOTOPHIX cojepHT wHbp pemaeMoil 3afayn, a Bropas — HHPOPMALHIO O COCTABHTENE
HCXOJAHBIX AAHHBIX,

Cnncok O6IIHX XADAaKTEPHCTHK AOJ/IKEH COCTOATh HS 12 yNpaBasIOLIHX 4HCEN:
3JIEMEeHTOB pacueTHOA cxemnl NM,
y3J10B pacyeTHoit cxeMu NU;
0CO6HIX y3J0B pacyeTHo# cxeMH NO;
BapHaHTOB HarpyxeHus NQ;
3JIEMEHTOB, 3arpyKeHHbIX pacnpeleneHHON Harpysko#, NR;
COCpPeROTOYEHHHWX Harpysok NS;
napamerpos djnemexta NP,
cTeneHell ceobonn y3na NC;
y3JoB ajaeMenta NZ;
3ajlaHHBIX TepemenieHHit NW;
rpynn WAapHUPHHX y3aos NN;
napaMeTpoB SMIOpbl FPYHTOBOro AaBaeHHs NG,
Cxema cnucka: & XAR  MX=NMNU,NO,NQ,NR,NS,NP,NC,NZ, NW NN,NG,
&END.
I1.4.11, Cpsiap 3/1eMEHTOB PACYETHOH CXeMH APYT ¢ IAPYroM 3ajaeTcsl NpH NMOMO-
IIH MATPHUB TOMOJOI'HH, YHCJNO CTPOK KOTOPOH DABHO YHCAY SJEMEHTOB pacyeTHOM
CXeMBl, 3 YHCJIO CTOJIGIOB PAaBHO TPeM NJs SJEMEHTOB NEPBOro, BTOPOro, TPETHEro H
YeTBEpTOro THIOB H NATH AJA SNEMEHTOB NATOrO THNA,

Crpoka MaTpHiuB TOMOJOrHH, OTHOCAWAACHA K j-MY 3JIEMEHTY PAacCYeTHOH CXEMH,
HMeeT CHAenyIOIHN BHA:

N, Kj, TK;,
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rae  N;— HOMep yaJa Hauala j-ro 3/eMeHTa;
K; — HOMep y3na KOHLA j-rO 3JIEMEHTa;

T)X; — THN napaMeTpoB j-rO 3JEMEHTA.

Cxema cnucka: & TOP 1A=NK, TX,, N3K;TX3,... N, K, T)K; & END

I1.4.12. KoMnoHneHTaMH TPeTbero CNHCKA ABAAIOTCA HOMEpPAa THIOB 9JIEMEHTOB
(maTpun KecTkocTH). ONUCAHHS THNOB 3JEMEHTOB NMpHBesieHH B nn. 4.4—4.8.

Cxema cnucka: & TM IA=T,T,T,,...,T; & END,
rae T, — THN 3eMeHTa, K KOTOPOMY NPHHAMJNEKHT j-# KOHEUHHH 3/IeMEHT pacyerHoR
CXEeMHI.

I14.13. CnHcOoK THNOB NapaMeTPOB SJIEMEHTOB KOHCTPYKUHH JOJXKeH MPeAcTras-
AsTh co60H MaTpHUy, THCJAO CTPOK KOTOPON paBHO YHCAY THIIOB IApaMeTpoB, a WHCJO
cronbuos PaBHO MaKCHMAaJNbHOMY YHCJY napaMeTpoB 3JeMeHTa.

CTpoKa MaTpPHUB HMeeT cleAyOUHA BHA:

LF K,,K3,Cs, (a3 31€MeHTOB MepBOIO THMNA),
LF,W, (» > BTOPOro % ),
F, (» > Tpersero » ),
C1,C2,Cs, (» > yersepToro » ).

®uandeckHe KOHCTAHTH MaTepHaja KOHCTPYkuuu: Moaynb IOnra u roshdmmuent
[Tyaccona — 3apalorcst B maccuse E:
E: — moayas IO#ura,
E2 — ko3¢ duunent INyaccona,
E;— Moayas IOHra ana sseMeHTOB Tpernero THna,
E4 — K03 PHUHEHT CeACMHYHOCTH AaBJIEHHA IPYHTa,
Es — yron Haknona 3aChINKH.
Cxema cnucka: & GE A=LFW,..., E=EE,E;EE;& END.

[1.4.14. TTopAnoK cnefOBaHHA KOOPAHHAT Y3JIOB 3aBUCHT OT 3HAKa KOHCTAHTHI HO-
Mep 9 cnucka obmux xapakrepucTHK. [Ipu 3nake «MuHyc» AAf KaXAOTO y3Ja SAMHCH-
BalOTCA KOOPAHHATH X W Z, NPH 3HaKe «IJIOC» — BHAYaJle KOOPRUHATH X BCEX Y3JIOB,
3aTeM Z BCEX Y3/IOB.

Cxema cnucka: & UZL A=X,Xs...21Zy,...[X1,Z1,X2,Zs,....]& END

I1.4.15. Ctpoka cnucKa y3JoB ¢ 3aflaHHBIMH NepeMelleHHsIMH AJA j-ro y3Ja ume-

€T CJAeAYIOUHA BHA:

I k.v,

e j — HOMep NepeMelllaeMoro ysna;
k={1,2,3} — HanpaBieHus OGOGLIEHHOro NepeMEUIEHHsT y3Ja B OCHOBHOH CHCTeMe
KoopauHat: | — Bjaoab otk X; 2 — sjaoab ocH Z; 3 — mMOBOPOT
BOKpyT ocH Y;
vV — 3HaueHHe NepeMelueHH,
CxeMa cmucka: & SM WZ=jkyv,..., & END
[1.4.16. Oco6hnIM cJiegyeT CYHTATH Y3, YHCNO cTeneHe#t cpOGOAH KOTOPOro MeHb-
e Tpex.
B nporpamMMme NpeiycMOTPEHO 3aJaHHe CEMH FHIOB OCOGHX y3JOB.
B Ta6a. [1.4.2 unciao «0» o3Hayaer, YTO MO HaNpaBJEHHIO JaHHOTO 0GOGLIEHHOrO
nepeMelleHHs Ha/IOXKeHa CBSASH.
Cxema cmucka: & OU IA=U,,T\,Us Ty, ..., U, T,&END

3aecs Uj — HOMep ocoBoro ysia;
T; — Tun ocoboro yana.

I1.4.17. Oas pacueTa KOHCTPYKUHH C WAPHHPHBIMH y3/JaMH HeoOXOZHMO nocte

cnHCKa 0cobuXx yanoB & OU moMecTHTh CAHCOK
& SCU IA= ... ... &END

Jas o6pasoBanus ofHOro wapHHpa (BPaleHHA HJM CKOJbiKeHHA) Tpebyercs
BBEJCHHE B PACUETHYIO CXeMy ABYX Y3JOB.

BBojoM HHGpOpMalHH O WIADHHUPHHX y3jax ynpaaser NN 11-a KoucraHra B Mac-
CHBE XapaKTEepHCTHK.

Hcxoanas HHPOPMauHA O IPynne WAPHHPHHIX Y3M0B HMeeT CJEAYIOWHA BUA:

N, NP;, NP,, NU (NNN),
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rae N —uyxcao map mapuupHhx y3iaos B rpynne (N<<15);
NP, NP, — HoMepa 0AMHaKOBHX OGOGIMEHHHIX NepeMelicHHlt B y3/1ax MapH;
NU — MaccHB HOMEPOB y3/I0B (KaKABIH NOCAEAYIOMHE HOMep fOJiAeH GHTh
GoJbllie NpenLayILero).

Ta6nuua 1142

O6o6uieHHRE Bu
Howmep nepeMeleHHu s A
THIA peveriien OSS'
L |2 | 3

4 o 0 1
d
5 1 1 0 7
6 0 1 1 1}«/
-

EcJad 3aaaerca HeCKOJIBKO CIHCKOB, TO HOMep NEPBOro yaja jJsi Kaxjaoro mocie-
AYIOUIEro CUHCKA JAOJKeH OHTb Gojblle MOCAEAHEro HOMepa y3iaa MNpeAbIAyUlero
CIHCKA.

IMpumep.
Hlapuup ckonbxenus (NN=1)

& SCU IA=1, 2,2, 87,92 & END
Ilapunp spamenns (NN=2)
& SCU IA=1, 1,1, 87,92 1, 2,2, 87,92 & END

[Tpu onpeseseHuH xaBjesus rpynta B cnucke & RNAGR (maccus A) ansi Kax-
JIOr0 THIA 3arpy3KH SJeMeHTOB 3aJaioT:
1) yneawunft Bec y (kH/M?); 2) yron @ (rpan); 3) cuenaenme ¢ (MIla); 4) pacnpe-
nenennas Harpyska ¢ (kH/m); 5) yroa TpeHHs rpyHTa Ha KOHTaKTe C paCHeTHOH
njaockocrbio 8 (rpan);

ANA fAveeK M SKPAHHPOBAHHHIX KOHCTPYKLMHA:
6) oTHoWIeHHe IJIOWANH SYEAKH K ee mepHMeTPY S;/u; — A 3aMKHYTOH AuefKH; HJIH
NONOBHHKOE DAcCTOSIHHE MeXAy CTeHKaMH by/2 — pJaa He3aMKHYTOH savefixu (3Kpa-
HOB), PacMOJIOXKEHHON C/ieBa OT 3JieMeHTa; 7) TO Xe — Sy/U, HaY by/2 — pas AueAKH,
pacnoJIoKeHHOA CmpaBa OT S/IEMEHTA,

Has auuesoft ctenkd Si/ui=0 (b;/2=0); aax TiI0BOR cTeRKH Sp/lia==0
(b2/2=0).

Ecan 3a THJIOBOK CTEHKOH IPYHT OTCYTCTBYET HJIM B CHJIy KaKux-auGo 06CTOA-
TENbCTB He AOJKeH OWTb yuTeH, TO OTHouleHHe b/2(S/up) 3amaercs pasHmM «—I>».
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Jaa 3AeMEeHTOB, HE 3arpyXeHHMWKX TPYHTOM, BEJTHYHMM pacnpelesieHHOA Harpysku
3aJal0TCA Kak O6GMYHO, HO MPH 9TOM AOGABNRIOTCA HYJH, 4TOOH uHCAG nmapamerpoB
AN 3JeMeHTA paBHANOCH 3ajaHomy MX(12).

[1.4.18. Maccup cocpeflOTOUeHHHX HArpy3ok COCTOMT #3 MATPHIM Y3JOB, 3arpy-
XeHHHX COCPeAOTOYEHHHMH HarpyskaMu (maccus JA), ¥ MaTpHIH THROB Harpysok
(maccus A).

Uncao crpok MaTpHubl IA paBHO YHCAY 3arpyeHHbIX Y3J10B, a CTPOKa ee, OTHO-
CALIASICA K j-MY y3Jay, HMeeT cieaylomuli Bua:

V, U, I N,

roe V — HOMep 3arpymeHus;
U — HOMep 3arpy»XeHHOro ys3na;
I1 — HoMep 060GIIeHHOrO MNepeMelleHHN, MO HanpaBJeHHIO KOTOPOro NpHJO-
JKeHa CHJIa;
N — HOMep THNIA HArpysk# (HOMep CTPOKH MAaTPHIL THIIOB HAlpy3OK, rje Ha-
XOAATCA 3HAYEHHA COCPEJOTOYEHHON Harpy3KH AJA JaHHOro yana).
Marphua THnOB Harpy3ok A npejcraBaser co6oit BeKTop Pj € YHCJIOM CTpOK,
PaBHHM YHCJAY COCPeAOTOYEHHHX Harpysok NS.

Cxema cnucka; & NAGR IA=V,UIIN,, ..., A=P,,... . & END

I1.4.19. MaccuB pacnpeaesieHHHX Harpy3ok COCTOHT H3 MATpDHUH 3JIeMeHTOB, 3a-
IPYXKEHHBIX pacnpeaeenHol Harpyskoft (Maccus IA), u MaTpHUN THMOB pacnpenesieH-
HBIX HarpysoK (MaccHs A).

Yucao ctpok matpuunl IA pasHo uncay snemenToB NR, 3arpykeHHHX pacnpene-
JICHHOH Harpy3kofi; CTpoka 3Tofi MaTpPHUH, OTHOCSIIAACA K j-MYy 3arpyXeHHoMy sJje-
MEHTY, HMeeT CHeAYIOUIHH BHA:

V, E, N,

rae V — HoMep 3arpyKeHus,
E — nomep 3arpy:KeHHOro 3JieMeHTa;
N — HoMep THna pacnpezaeieHHOM HarpyskH.
CTpoka MaTpHLH THIOB pacupeleseHHOM HarpyskH MpPH 4YHCJe BAPHAHTOB Harpy-
xKenult NQ=2 umeer cnepyiolHi BHA:

vh le Q21 ‘YE) Ql’ Q2
1-it Bap. 2-i1 Bap.

rie Q1 ¥ Q2 -—— MHTEHCHBHOCTb NMOrOHHOH HarpyskH y Hayaia If KOHIlA 3JNeMeHTa.
TNonoxuresbHON CUHTAGTCH HArpyaka, AeficTByollas Mo HanpaBJeHHIO OCH 0Z; B
MECTHOM cucTeMe KoopanHatT (cM. puc. [1.4.1, 11.4.2).

Cxema cmucka npn NQ=2: & RNAGR IA=V;Es;N;...V;E;N,.. A=
V1,Q1,Q2,& END

[1.4.20. Hcxonnsie naunnnie nepopHpyloTcs Ha mephokapTax M BBOAATCH B Ma-
HMIHHY CNHCKaMH B TAaKOM NOpsAAKe, Kak npuseseno B 11.4.9. IlepsuM cHMBOJIOM A0A-
MeH GuniTh mpobeJ, 3areM CHefyer HMs CHOHCKa. Bce uneHH CMHCKa PasjiensiioTcs 3a-
MATHMH, AHPOPMaLHA KaXA0ro cnHcka KoHuaercsa & END. Unenw cnucka Moryt 6uTh
ABYX BHROB:

a) HMA NlepeMeHHOH ==const
6) MMA MacCHBa = MHOXKecTBY const

KoHcTaHTH MoryT GmTb 3anucann B GpopMe: noproputens const, [elicTBUTeNbHEE
KOHCTAHTH MOrYT 3alaBaThcsl B cTenenno# ¢opme, rae Gyksa E, 3a Koropoil cienyer
nefaft KOHCTAHTA, O3HAUaeT, YTO BellecTBEHHOE YHCAO HOJKHO GBITb YMHOMKEHO Ha
onpejeneunylo crenenb 10, 3anucs suma 2.1E}-7 osmauaer 2.1X10 B crenenn 7.

Ecin B RaHHHX COHCKA MMS KaKOA-HHGYAL nepeMeHHON OyjeT 1IOBTOPEHO ABAX-
AW, To B namatd OBM ocraHeTcs nocjeiHee 3HaueHHe, MPHCBOEHHOE 3TON NepeMeH-
HOR. 3T MOXHO HCNOJNB30OBATH AJISl HCMPABJEHHA OWHOOK BBOAA.

Bcest nexoanas uHbopMauMa noMKHa OHTh MepeHeceHa Ha GJavKH aas nepdopa-
IIHH, NPH 3TOM 1#e06XONHMO PYKOBOACTBOBATHCA CACAYIOLINME NPABHJIAMH:

npu aannce ueadx uucea (INTEGER) cHmBoa «.» ynoTpe6isaTe Heab3s,
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Aecatuyuble 1po6u (REAL) pekomenayercsi 3alHCHIBATH C TOYKOW, [pH 9TOM
HYJIH [OCJIe TOYKH H HYJb Mepej TOYKOHR MOXKHO He CTABHTb;

NPH OTCYCTBHH KAKHX-THOO 3HavueHull xapakTepucTuk B crnucke & XAR,— MX(j) =
== — COOTBETCTBYIOUIHE UM CIHCKH ONYCKAlOTCS,

[1.4.2}. Ilpn neppoit NocTaHOBKe NaKeTa HCXOAHAA HH(OPMAUHA NPOXOAHT KOHT-
POJIb C IeJbio BhisABJeHHst ownGok. Mudopmauusa o6 omnbkax susoautcest wa ALIITY.
PacneyaThBalOTCH BCe MACCHBH HCXOJHKWX AAHHBIX, YTO NMO3BOJISIET BH3YyaJbHO KOHTPO-
JMPOBaTh MPABHJBbHOCTb UX HEphoOpalHH,

[Tocne cBepxku BhIBeleHHOH MCXOZAHOM HHOpMauUHH ¢ GlaHKaMH BCe 3aMedeHHble
OwHOKH, a8 TaKXe OLIHOKH, OOHapyXeHHble NPOrpaMMOH NPH KOHTPOJe, YCTpaHAOTCH.
Oco6oe BHuMaHHE HYXKHO OGpaTHTh Ha OMHOKH mepdopauHy, BHI3BaHHBIE HENpaBHJb-
HO# mepdopanueil OTAENLHEIX KOAOB WJH Ha/MuHeM RedexTos Ha mepdokapre. [Tocse
ycTpaHeHHsl OlIHOG0K MOCTAHOBKA NaKeTa MOBTOPSETCH.

Ecan npu nocraHoBke makera owlnGok He o6HapyxeHo, To Ha ALITIY Gyaer Bbl-
BeJeHa BCA HCXOAHas HupopMauus B TaGanuHo# ¢opMe H nporpamMMa MPUCTYIHT K
BHINOJIHEHHIO pacueTa.

[MpusnakoM KOHuUA pacueTa sBjaferTcs pacnevatka Ha ALITY pesynbrartos ans
KaXJ0ro BapHaHTa HarpyXeHHS.

PesysnbTaTH cueTa pacneyaThpaiotces Ha ALITTY B BHge Tabauu.

11.4.22. IIpu peuleHuu 3anauu Ha SBM BhneuaTHBAKOTCA HCXOAHAs HH(OpMauUus,
BCnOMOrarteJbHas mlq)opmauml i pesyJnTaThl pacuera,

Bce MaccuBn HCXOAHBIX AaHHBbIX BhigatoTcs na ALLFTY B Buame tabauu. Kaxpas
KJaeTKa Tabauubl nMeer Homep NN, paBHblii:

NN=1Xx104-j,

riae i ~— HOMEep CTPOKH TaGuHuHL;
j —Homep cronbua TaGJHIEL
Kaxpnas cTpoKa pacmeyaThiBaeMblX MATPHIU HCXOAHBIX JaHHBIX 3aHHMaeT OAHY
Kaetky Tabuuunl. CTpoKa MaTpHIbl pacrieyaThiBaeTcss B KJeTKe B BHie CToa6ua.
[lpr BBOAEC NaHHHX mMporpaMmoil paclnedaTniBaeTcsl BCIOMoOraTteJabHasa HHGOpMa-
LHS:
YHCJIO THNOB 11apameTpoB;
YHCJIO HEH3BECTHHIX B pacyeTHOA cxeMe N,
IIHPHHA JIEHTL CHCcTeMbl ypasHeuuit H;
HOMEp 3/1E€MEeHTa C MAaKCHMaJbHOIl pa3sHOCTbIO HOMEPOB Y3JIOB.
PesynbTaThl pacucta npeACTaBASIOTCS B Bi/e ABYX TaGaHL AJfA KaXKAoTo BapHaH-
Ta HarpyxcHus: a) TaGJuIlbl NepeMclicHH# y3qoB; 6) Tabuibl BHYTPEHHHX yCHJHI
Ha KOHIL2X DPacYeTHBIX 3JCMCITOB.

Tabamnua nepemeuieHii y3aos

Ina kaxaoro yana B tabJiuie (HOMep KJICTKH TalJHUbL paBeH HOMepY y3ja) pac-
NeyaTHBAIOTCH 3lladeHlsa nepeMeulennil nannoro yaaa. Koanyuecrso nepemMcuieniii yana
s3asucnt ot Beamunubt NC (uncsta creneneit csoboaw B y3ne)., 3HakH 06OGLICHUBIX
nepeMeuleHHil onpeeasioTCs COMJACHO NpaBlijly 3HakosB B o6lefl clicteMe KoOpAMNAT.
[Mopsapok pacneuaTkH o6oGuienHbIX NcpeMelieRHil onpefessierca NOPAAKOM HX HYMe-
pauun (cM. puc. I1.41):

1) JuHeiiHoe mepeMelleHHe BAOAb ocH X;
2) TO XKe, BAOJb OCH Z;
3) yroJ moBOpoTa OTHOCHTEJNLHO ocH Y, B papnasax.

TaGaHua BUYTPEHHHX YCHJHH

Jluisi KaKA0ro 3JeMeHTa PacyeTHON cXeMbl B Talauile (HOMEp KJaeTKu Tabuuubl
paBeH HOMepY 2JieMeHTa) pacreyaTbiBalOTCA 3HAYCHHS BHYTPEHHHX YCHJHN Ha KOHRAX
aJieMenTa. [IOpANOK pacneyaTKH YCHJHE JJISL 3JIeMeHTa MNepBOro THIlA;

1) N, — HOpMaJbHOe YCHJIHE B HayaJe 3JeMeHTa;

2) Q, — mepepeshiBaolllee yCHJHE B HayaJlie 3JIEMEHTa,
3) M, -— n3ru6alowHit MOMEHT B HayaJje 3jieMeHTa;

4) Nz — HOpMaJbHOe YCHJIHE B KOHIE 3JleMeHTa;
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5) Q: — nepepeaniBaloliee yCHJHE B KOHIlE 3JI€MEHTa;
6) M; — n3ru6alomiHit MOMEHT B KOHLE 3JIEMEHTa;
7) S;— peakTHBHOe AaBJieHHe I'PYHTa B Hauaje 3JEMeHTa;
8) S;— To ke, B KOHLE 3JIEMEHTA.
JIlnsi aneMeHTa BTOPOro THNA MOPAAOK pacHedaTKd YCHJAHS OTJAHYAETCS OT BHIlle-
NPHBENEHHOI'O TeM, YTO OTCYTCTBYIOT CTPOKH 7 M 8.
Ilin aneMenta TpeTbero THHa paclmeyaTHBAOTCA ABa aHadehus: 1) oceBoe ycH-
JiHe; 2) HanpskeHue.
Jsis 5JIeMEHTOB 4eTBepPTOro THNA PacleYaTHBAIOTCS YCHJIMA, BO3HHMKAOUlHe B Ha-
NpaBJICHHAX HaJIOKEHHHX CBA3ell.

JILnst aneMeHTOB MATOTO THNa MOPAAOK pacneyaTKH YCHJAWIt ykasan Ha pHc. I1.4.2,

Ilpn mocTpoeHuu SMIOp HYXKHO MeHSTh Ha OGpaTHLI 3HAK NepepesbiBaloulMe YCH-
JIHA B HAUaJ€ 3JIeMEHTOB H Haméaloume MOMCHTH B KOHI¢ 3JIEMEHTOB.

YcnoBusi NpHMEHEHHA NPOTPaMMHI

[1.4.23. Ilporpamma paspaborana u oTaaxena Ha DBM EC-1022 B onepauHon-
Ho#t cucteMe OC ¢ o6bemoM mamsith 512K,

B npouecce cyeTa mporpaMMa 3aHHMaeT ONEPATHBHYIO NaMATh pasmepom 264K.

Hnst paborel nporpaMMel B omepallHoHHON cucteme OC Heo6xoaum cieayomui
MHHHMAJbHHA KOMIJIEKT TEXHHYECKHX cpeAcTB 3BM:

06beM OmepaTHBHOH NMAMATH — 512K;

HaKOMHTEJH Ha MArHUTHLIX JHCKaX ~— 1 wr. (KpoMe HeOOXOQHMLIX AJSA
H

YCTPOHCTBO BBOAa C nephoxapt — 1 mrt.;

ALINTY — 1 mr.

OGpauenne K nporpaMme

Huxe npusejeHbl OnepaTopn yNpaBjeHHs 3ajaHHeM, Heo6XojuMble AJA BH30BA
¥ BHINOJHeHHs] nporpammbl «PORT»,
//PORT JOB REGION=264K, MSGLEVEL = (2,0)
//JOBLIB DD DSN=CLNF2,DISP=SHR
EXEC PGM=PORT
//SYSPRINT DD SYSOUT=A
//FT06F001 DD SYSOUT=A
//FT03F001 DD SYSOUT=A
//FTO1F00! DD DDNAME=IN

//IN DD
< UCXOOHBIE JTAHHBLIE >

...................... (3AIAUA)

.................... (COCTABHTEJIb)

&XAR MX=................. & END

& TOP IA=. . ... .. .. ., & END

& TM TA==. . . . i e & END

&GE A=. . .. E= & END

& UZL A=, e & END

& SM WZ=.. & END

& OU A==, . & END

& SCU IA=... ... ... ... ... ... ...%END

& NAGR IA= .. .. .. .. A= .. .. .. &END

& RNAGR A= .. .. .. A= .. .. .. .. ..&EDN

*

Tekcral nporpamMMu «PORT» Ha ucxounom ssuke ®OPTPAH-IV u B kopax ma-
IUHHbl XPAHATCA HA MAlIHHHHX HOCHTeNAX B UepHOMODHHHNPOEKTE H PACNPOCTPAHAIOT-
€A B YCTAHOBJICHHOM MOpSJKe.
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NTPHJIO)KEHHE 5
(cnpaBounoe)

NPUMEP MPOEKTHPOBAHHS NMPHYAJIBHOIO COOPY)XEHHA

[TpoexTHpoBaHHe NPHYAJLHOTO COOPYXEHHS BBHINOJIHEHO NPHMEHHTEJNLHO K YCJO-
BHSIM CIHeLHANH3IHPOBAHHOTO Ha YepHoM Mope nopra no nepepaloTKe THXKEJOBECOB.

CnenHaJH3HpOBaHHHR INIpHYaJ NpejHa3sHAYeH AJs NepepaGOTKH  TsKEJOBECOB
maccoil fo 600 T ¢ yyeToM BO3MOXHOCTH NpPHMEHEHHS BePTHKAJLHOFO H FOPH30HTAJb-
HOI'O CcMOCOGOB IMeperpy3KH M IpHeMa KaK CNeUHaJH3HDOBAHHLWX, TaK U OGBIUHBIX
TPaHCNOpTHHX cyRoB. I'pysoobopor TaxenosecoB B 1975—1979 rr. koneGaJca B npe-
aznax 75—250 thic. T, pacyeTHLIH rpysoo6opor He npesbluiaet 350 THiC. T, YUTO NOJ-
HOCTBIO ofecneunBaeT nepepaloTKy IpPy3oB HAa OZHOM CleLHaJH3WHPOBAHHOM MpHuaJe

PacueTnne cyna:
€ BEPTHKAJbHHM ctocoGoM norpyakn — «Ilynas;

C rOpH30HTAJNLHHM CN0cO60M NOrpy3kH — «CKyasntTop KoHeHKoBs,
OcHOBHEIE XapaKTEPHCTHKH pacyeTHhIX CyAoB npHusedeHnl B Ta6a. 11.5.1.

Ta6anua I15.1

XapaKTepHCTHKH PacHYeTHBIX CyAO0B

[apamerpnl cynos

XapaxkTepHCTHKA «CKVJIBATO

«llyaas KoXeimoaf

BoaounamelieHue B rpysy, T 20510 29170
Yucraa rpysonoabseMiocts, KH 114250 124400
Jauna Haun6oJbluas, M 159,42 181,9
JAuHa MeXAy nepneHIHKYJApaMH, M 148,38 i65,0
HIupyuna mo muaemo, M Zi.z4 28,2
Bricora 6opra o raaBHOH naay6b, M 12,65 18,0
Ocaaka, M 9,72 9,64

MeteoycnoBHs pafiona

[Ipeo6aanamumMn  ABAAIOTCS BETPH CEBEPO-3aMaJHOTO HANpPABJEHHS 4YacCTOTOM
21,8% u oxHoro HampaBicHus — 16,2%. MakcumanbHas CKopocTb Betpa 34 M/c
OT CeBepHOro HampasJeHHsI.

BrIcoTa BOJIH Ha aKBaTOpHH NOpTa He HpeBhaer [,6 M.

HauGosbwinit nogbem yposHs 0,25 M, a HanGosbwuii cnag— 1,32 m B Baatuii-
ckoit cucteme. Cpeannii MHOrONIETHHA ypoBeHb — Munyc 0,28 M.

AGconoTHas aMIJHTYRa KoneGaHHsl TeMnepaTypsl Bo3jayxa 65,7°C.

Cpennee KoJHYecTBO JeAOBBIX Anel 30, MakcHMaJbHoe — 64, Toamypiga Jbaa Mo-
xer poctiurate 0,4 M. Ilpn Hammumu GYKCHPOB H JIEJOKOJIOB HaBHralMsi BO3MOXHA
KPYIJIOTOANYHO Aaxe B CaMbiC CYPOBLIE 3HMBI,

I’IH)KeHepHO-I‘QOJIOI‘H‘leCKHe yCJ0BHA

B paitone npeanosnaraemoro crTpoHTesbcTBa npuuana ass KT u TI' no orMerkn
muuyc (4,0+-14,0) M pacnoJioxeHH HAB TVIHHHCTHle cAafoTekyuue, INOACTH/aeMble
[/IMHAMH H CYIJIMHKaMH MACKONJACTHYHEIMH, a B psiie MeCT e6eHOYHLIMH OTJIOXKe-
HHSMH.

KopeHHble NOpOAH — MEOTHYECKHE T[JIHHBI, KPOBJSA KOTOPBIX pPa3MuITa B CTOPOHY
JuMaHa ¢ ykaoHom (,2—0,3 ¢ oTmMetkH MHHyC 4,0 M xo oTMeTKH MHayc 23,0 M.

41



XapaKTepHCTHKH TPYHTOB OCHOBaHHS NpHBeAeHH B Ta6a, I1.5.2.

Ta6aunuya 152
XapaKkTepHCTHKM PYHTOB OCHOBAaHMSA

Vaenbui | YTOJ BHYT-
I'pynt Illaec v, petHero CuenJie- n’:‘gggg:_
KH M} TpeHHA @, |HHe ¢, MIla wnn E, MITa
rpag
Hn caaGorekyunhi 6 7 0,03 c,8
CyrauHK#H  MACKOIIaCTHYHBIE 7 12 0,1 5,0
H TYTONJIaCTHYHHE
Caudn MArKONJAACTHUHBE 19 18 0,31 12,0
[CauRnl  TYronsacTHYHbie H i 20 0,47 12,0
no.yrsepAnie

XapakTepHofi OCOGERHOCTBIO TIe0JIOTHH NOPTa ABJSIOTCA peakHe KoJsieGaHus oT-
MeTOK KPOBJH M MOZOLIBH CJOEB B padoHe NPeANoJaraeMoro CTPOHTENbCTBA B 3aBH-
CHMOCTH OT PACMNOJIOXKEHHS JIHHHHM KOPAOHA NpHuania,

BBHAY OTCYTCTBAS AOCTaTOYHOH SICHOCTH B NJIAHOBOM MOJIOXKEHHH NpHYana M A
pa3paGOTKH BAPHAHTOB KOHCTPYKLUHH, MPHrOAHHX K TPUMEHEHHIO B He6JaronpusTHBIX
B TE0JIOTHYeCKOM OTHOMIEHHH YCJOBHSIX (B TOM UHCJe ¢ YUeTOM ZAJIHTEeJbHOH NpOYHO-
CTH MEOTHYECKHX IJIHH B COOTBETCTBHM C HccJlefOBaHHAMM paffoHa HoBoro nopra Ha
YepHoM Mope), OHIM NPHHATH CJEAYIOWIHE JaHHbIE:

rpyT sacunku: y== 10 xH/M?; 9=25° ¢=0;

TPYHT OCHOBaHMA: C OTMETKH MHuHYC 4,0 M X0 OTMETKH MHHYC 17 M — CyrJIHH-

KH MSICKOMJIACTHYHBIE; C OTMCTKH MHHYC 17 M 10 OTMETKH MHHYC 22 M — IJIHHBI

MSTKONJACTHYHBE; HHXKEe OTMETKH MHHYC 22 M — IJIHHH TYrOMJIacTHYHbIE.
KpoBJuisi rpyHTa OCHOBaHHA NPHHATa Ha OTMeTKe MHHyc 4,0 M.

KomnoHnoBka npHuana

B COOTBETCTBHH € TEXHOJIOTHYeCKHMH TpPeGOBAHHNIMH, NpPeRbABASEMBIMH K Cle-
UHAJH3HPOBAHHOMY NpHYajy, KOMIOHOBOYHOE pellicHHe JOJIKHO O0ecneudTb ycJio-
BHA IS NPON3BOJCTBA NMEpPEerpy30YHHX paboT BePTHKAJbHRIM H TOPH3OHTAJIbHLIM CNO-
co6aMM, NpHYEM OAMH H3 Teperpyxareneil RoJKeH HMeThL IpysonOAbCMHOCThL GoJiee
3000 xH. OtcyrcrBHe CBOGOAHOH AKBaTOPHH M BO3MOXKHOCTH OOGODYAOBAHHA cKJal-
CKHX IJomiajoK ¢ GoJbillON NJAOLIAAbI0 XPaHeHHs TpejponpepesneT HEOOXOAHMOCTD
BhIGOpa ()pONTAJLHO PACHOJIOKEHHOro NpHYaJa € YCTYOOM H OCHAlleHHs ero B Kop-
JIOKHOil 30HE BAHTOBO-MAYTOBLIM JAEGPPHK-KPAHOM rpysonopbemuoctbio 6000 xH. s
nepepaGorkn rpy3oB BecoM Ao 800 kH moryr GuITh HCNO/Ib30BaHEl 2 NOPTANLHLIX Kpa-
Ha rpysonoabeMuoctbio 400 kH kaxasii. ThiJoBble CKiaicKue MJOLIAAKH 0OC/IyXKH-
BAIOTCH KO3JIOBbIM KPaHOM rpysonoabeMuoctsio 3000 kH, Gnarosaps deMy 3maunTesb-
HO MOXeT ObLITb COKpalleHo 4Hcao TpeiiepoB Aas xpaheuuss T n KI' (tonbko rpy-
3nl BecoM Gogee 3000 kH). Cutyanuonnslil njaH H KOMNOHOBOYHaA CXeMa NPHBEJEHbI
Ha puc, I1.5.1 n I1.5.2.

BriGop ra6apHTOB NPHYAJNLHOrO COOPYIKEHUS

Fny6una y npuuana A B cooTeeTcTBHH € peKOMEHZAUMAMH 1. 3.7 LOJXKHA TpH-
HHMAaThCS He MeHee 11,5 M u caararbest corsacHo yka3anusaM HopM TexHoJOriyeckoro
IPOEKTHPOBAHHA MOPCKHX NOPTOB U3 OCalKH pacyeTHoro cynHa T=9,72 M, HaBura-
UHOHRHOro 3anaca z;==0,057 =0,488 M; 3anmaca Ha BoOJY 2,==0,15 M (AJ? CyAHa AJH-
Ho#t 1o 200 M H npH BoJIHe BhICOTOH 10 1,5 M), cKopocTHoro 3anaca 23==0,15 m; sana-
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1 — NHHHMA KOpHOHA; 2 — NOAKPAaHOBHIE NMYTH NOPTaJbHOrO KpaHa rpysonoabseMHocThio 400 kH; 3 — nnatdopma aas BpeMeHHOro Xpa-
HEeHHS CYNepTRXKeJOBECOB BecOM a0 6000 xH; 4 — BaHTOBO-MAa9TOBBLIA Meperpyxxaredb rpy3onofremuocTteio 6000 xH; 5 — npoekTHpyeMbie
XKeJIe3HONOPOXKHBle NYTH; 6 — CYLIECTBYIOUIHE XKEJe3HOAOPOXKHHe NYTH; 7 — MOLKPaHOBLie MYTH KO3JIOBbiX KPaHOB;8 — 3oHa o6pa-
GOTKH HAKAaTHBIX IPY30B; 9 — 30Hz MaHEBPHDPOBaHHH




ca Ha KpeH 2,=0,026B=0,73 M ¥ 3anaca Ha 3aHOCHMOCTb 24=0,40 M. Takum o6pasom,
npoekTHas riayGHHa

H = 9,72 + 0,488 + 0,15 -+ 0,15 4 0,73 4- 0,40 = 11,64 u.

Ipuuumaem npoekTHyo TAy6HHY y npuuana =115 m.

JluHy npHyanbHOR JNHHMH onpejenseM KaK HauGoJbLIYIO, HCXOAA M3 BO3MOX-
HOCTH 06paGOTKH CyA0B BEPTHKAJbHHIM H MODH3OHTAJbHHIM CHOCOGaM.

Iast BeprukaabHoro crnocoba [dopmyna (1) Hacrosmero Pyxkosoacrsa] (Le==
=159,42 m; a=20 M; b=0,25-159,42 ~ 40 ™)

Ln, = 159,42 4 20 4- 40 =~ 220 M.
Hns ropusontassHoro crnocoba (a=0; b=0)
Lp,=181,9 m.

Ilpunumaem L,=220 M.

Iupura ycryna by onpejensieTcsi mo yka3aHuam n. 3.3 aas cyaHa, oGpaGaThiBae-
MOT0  ropH3OHTaJbHbIM cmocobom  (wHpuHa cyana b.=28,2 M; wupuHa or6oii-
woro ycrpofictea d=0,4 M):

by =82 + 0,4 = 28,6 w.

IMpuunmaem by=29,0 m.
OTMeTKa KOpAOHA NpHYana B COOTBETCTBHH ¢ yKazauusamu Hopm Ttexuosoruye-
CKOT'0 IPOEKTHPOBAHHSA MOPCKHX NOPTOB PaBHA:

056 +20=25 m,

KOHCTpYKUHK NPHYAJIBHOTO COOPYKEHHs

B CcOOTBETCTBHH C HHKEHEPHO-re0/JIOMHYECKHMH YCJOBHSIMH paHOHa CTPOHTEJLCTBA
AR [NPOEKTHPOBaHHA OBITH MPHHSTH ABe OCHOBHBIE KOHCTPYKUHH: MpPHYaJbHOE COOpY-
JXEHHe C 3KpaHHpyloulei HaACTPOHKOA M NMpHYaJ 3crakaaHoro THna. B KadecrBe
aHajora BHIOpaHa ojHA U3 HauGoJjee 3KOHOMHYHBIX KOHCTPYKUHH — 60JbBepK, 3Kpa-
HHDOBAHHBIA cBasMH-000/0ukaMu AHaMmeTpoMm 1,6 M (puc. I1.5.3).

PacyeTHoe coyeTaHHe Harpysok AJA KaXJ0ro 3JeMeHTa BbiOHDaeTcd H3 ycJo-
BHS MaKCHMAaJbHOIl BeJHYHHE! paccMaTPHBAEMOrO YCHJ/HA, BOZHHKaIOUIEro B KOHCTPYK-
UHH OT AefCTBHA HaBaJa NMPHIIBAPTOBAHHOrO Cy/AHA, HATAMKEHHS IIBAPTOBOB M IOJe€3-
HO# HarpyskH.

Harpyska oT HaBana NpHIUBAPTOBAHHOIO CYJHA H OT HAaTSXKEHHS LIBaPTOBOB
olnpegeJsJach B COOTBETCTBHH C YKa3aHMAMH PyKOBOJCTBa 10 ONpeAeseHHi0 HArpy3ok
H BO3JeHCTBHH Ha FHADOTEXHHYECKHe COOPYKeHHS (BOJIHOBLIX, JIeLOBHX H OT CY/OB).

Tnomanb 60KOBOH MapyCHOCTH

Few=frlX =01; 181,92 = 330876 ms.

IMonepeynas cocraBAAOILAA HArpy3kH
Ry =T75-10-5F, W,y =75.10-5.3308,76-342-0,77 = 220,88 1c = 2208,8 xH.

Harpyska or HaBajna

R, _,,220,88 N
qy = ),l L—nn— = ],1 ms——— 1,637 TC/M 16,37 KH/M.
TIpHHHEMas 4HCAO TyM6 n=~6, HAXONHM CHJY, BOCIPHHHMAaEMYI0 OZHOK TYyMGO#:
R, 220,88

= = 78,35 1c = 783,5 kH.
nsinacos B 6 sin30° cos 20° T
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Puc. 11.5.3. BapraBThl KOHCTPYKUHH npHuana anasa nepepaGorra KI' » TI':
a — KOHCTPYKOHS ¢ 5KparHpywiueft Hancrpoliko#t; 6 — ralepexHan-3crakana;

8 — 32KpPaHHPOBAHHLIA GoabBepK; | — nAHUeBOA
psaa H3 wnyRTa JI-V; 2 — 3KpaHHpYIOMIHe ¢Bafigblie PARbL H3 MeTalAJAHYeCKHX Tpy6d 0,92 M; 3 — aHkepRad Tara @ 90 MMm;
4 — cBec HaACTPORKH; 5 — 3KpaHHpYIOIas HAACTPORKa;, 6§ — cBau-060m09kd & 1,6 M; 7, 8 — YHHPHAHPOBAHHKE DHreJH

4 TNaHedH; 9 — MOROAHTHaN YacTb BEeDXHEro CTPORHHA; [0 - rmiOBas 4YacTh W3 LINOYHTa J1-V




Ipunumaem TyMGH ¢ pacyeTHoiM ycuasem 750 kH.
IMpu ware tym6 25,0 M NpHBeeHHAs MOrOHHAfl IUBAPTOBHAA Harpyska COCTaBHT:

75,0 sin 30° cos 20°

qus = 95 == 1,4 T/M = 14 kH/m,

INonesnas warpyska ¢=0,1 MIla B npeaenax WwHpHuu pocTsepka u 0,12 MIla B
nepexoAHOM M THUIOBOH 30HaX NpHYaja.

B BapunanTe npuuasna ¢ 3KpaHupylolliel HaaCTPOAKONH B KauecTBe JHUEBOA CTeH-
KH NpHHAT GosbBepk W3 mmyHTa JI-V (EI=113,4 MIla-m*/m). Dxkpanupylomui 1 TH-
JIOBOK cBafiHble PALM 06pa3’oBaHM H3 MeTa/HYECKHX TPY6 d=920 MM ¢ TOMUHHOA
cTeHKH 12 MM, 3a6uThix ¢ warom 3,36 M (cM. puc. I1.5.3). Dkpanupylomas HalaCTPO#-
Ka mpeacraBisier co60A MOHOJHTHYIO ese306eTOHHYI0 NAMTY TOoJWMHOK 1,2 M, 32
KOHCOJIb KOTOpO#i 3aaHKepeHa Ha OTMeTKe mJiioc 0,5 M JHLleBast CTEHKA.

Pacuer mpuuaJbHOro COOPY)KeHHsl NpPOH3BOAMJCA mo nporpamMe «PORT» (mpu-
JIOXeHHe 4) MerToZOM KOHEUHHX 3JIEMEHTOB B COOTBETCTBHHM C pacueTHOR cxeMoi W
CXeMO# TpHJIOKeHHA Harpysok {(cm. pHc. [1.5.3.a).

PesyabTaThl pacuera npuBeseHn B Taba. I1.5.3, rae HcnosbsoBaHH CieAyrouiHe
o6o3nauenusi: M — narpbaounii MomeHnT; N — oceBas cuaa; Q — momepeuHasi CHJa,
U u V — nepeMemienns BLOJb Oceft X H Y.

Ta6auuma [1.5.3

PacueTnbie YCHANS H NEPEeMeEICHUA 3JEMEHTOB npHiana

DaeMeHTH Npu4aja

Tlapamerp Bepxuee | Jluue- ;Dxpauu- | Twuino-
crpoe- Basi pyiottie BhHIE AHKep
HHe CTeHKa cBaH CBaH
M, kH-M 1090,0 312 557,76 762,72 —_
N, kH 149,0 293 2872,8  2022,72 606,0
Q, xH 554 142 420,0  8097,6 —_
U, m 0,0489  0,0792 0,048 0,0487 0,054
V, M 0,014 0,0116 00122  0,0086 0,0116

MakcuMaabHoe 3HaueHHe u3rHGamollero MoMeHTa B pHrese 1090 kH-M Mmoxer
GHITH BOCIPHHATO ese300eTOHHOA NJIMTOH BepXHEro CTPOeHHs] TOJILHHOH [,2 M NpH

HeJONYLUEeHHH B Hell TpellHHOO6pasoBaHHA.
MakcuMasblble 3HaYeHHs YCHAHA B JHUEBOH CTeHKe BHI3HBAIOT B LINYHTE 3KC-

nayatauyoHHBIE HaNpsAXKeHUud

312000 293-108

- . 6 = «
3-10-s +307.10=3 = 113668-10° MMa = 113,668 MTa.

M N
0=——W—+—‘F,—=

He HPEBbﬂ.UafOHlHe pacquHue B CTalJlH:
~ 210,0
% = 1,25.1-1,35.0,85
DKennyaTauMOHHHE HAaNPAXKEHHS B CBAAX SKPAHHPYIOLWLEro M THUIOBOrO PANOB
TaK¥XKe HaxoasTca B AOHYCTMMHX npe,u.e.nax:
557,76.10°  28728-10°
S3kp.pana = QG067 0,0346

_ 762,72-108 2022,72-108
Jruapana = 7000767 0,0346
B BapuaiTe npuyana 3CTaKaJHOTO THNA CBaiiHoe oCHOBaHHe o6pa3oBaHo TpeMs

pAnamu cpaii-o60/0uex anraMetpom 1,6 M (B mpojoabHoM HampabJsiennn). Illar ceait
KOpJIOHHOrO H Broporo psiza 4,0 M, a Thi/oBOro psafa — 8,0 M. Bepxuee crpoenue
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COCTOHT H3 YHHQUUHPOBAHHHX PHrejeil THna P u naneneit thna Tl ¢ ysennuenno#t Ha
0,8 M TOMUHHOH BepXHell MOJKM pHrenf H MNOJKH NaHeNH, NPHYEM faHedb YKJIaLH-
BaeTcsl pe6paMu BBEPX.

BHeniHe Rarpy3KH aHaJOTMYHH NPHHATHM 1O NepPBOMY BapHaHTy. B pacueTe
YYTCHO DO3ACHCTBHC TpyHTa NOANPHYAJBLHOTO OTKOCA Ha CBaiHOe OCHOBaHHe 3CTa-
kaaw (ta6a. I1.5.4).

TaGauuya I1.5.4
PacyeTnnie YCHANA M nepeMemienud

SneMeHTH NMpHYaia

[Tapamerp Bepxnee | Kopaonunsie | Cran BTO- CJ?S;{O::"
CTpPOeHRe csan poro psja pana
M, xH-m 1330 2124 2428 3144
N, kH 1210 3068 2596 3032
Q, kH 627,0 50,4 84,6 968
U m 0,0568 0,0568 0,0567 0,0567
Vim 0,0115 0,0115 0,00904 0,0070

C nomomgio rpahHKOB, NPHBEJEHHHX B THNOBOM npoekte «Habepexnnie THMA
,,60abBepK’ n3 oGojsouek [M-160 cm» Ne 504-20, MoxHO cAenaTb BBIBOA O JONYCTH-
MOCTH YCHJHil B cBafix-o6osoukax (M.,=2792 xH.mM npn Tomumuze CTEHKH 0GOJOUKH
15 cm, apMatype & 28 MM, 3HaUeHHH HOpMaabHOR cuan N=0; BpH SHAYEHHAX HOP-
MajbHoN cuabl go N==2000 kH M., nocruraer 3300 xH:m). VYenaus B Bepxuem
CTPOBHHH TaKKe SABJAIOTCS NONYCTHMBIMH, TAK KaK IDH 3HAaYeHHH MOMEHTa COMPOTHB-
JIEHHST CeUeHHs ¢ yueToM Heynpyroit paborm Getona Wo=0,528 M®/M pacTsrusaiooumue
HanpsixKeHHsI B GeToHe U=M
0,5628.108
Rg=l,8 MIla (B coorserctBaH co CHull 11-21—75 «bBeroHnunle i e1e306eTOHHBIE
KOHCTPYKUMH») YCHARAMH B NPeABAPUTEJbHO HaNMpPsXKeHHOH apMaType.

KoHcTpykuus-ananor tpelcTaBager co6oit 60abBepk 3 wmnynra JI-V, skpanupo-
BaHHBI cBasiMH-o6os0ukaMH d=1,6 M H 3aaHKepPOBaHHHIl 32 THJIOBYIO LIMYyHTOBYIO
CTeHKY H3 mmnyHTa JI-V.

PesysbraTH pacuera npuBejeHn B tabu. [1.5.5.

=2,516 MIla racatcss A0 AOMYCTHMBIX 3HAUYEHHH

Ta6anuua I1.55
PacueTnbie ycHaHS ¥ nepeMellleHus

DJeMeHTH NpHYaJa

[Tapamerp Bepxxee Jlnuesast | DkpaHHpy- TuinoBas

CTpOeHHe CTeHKa IOIHA paj CTEHKa
M, xH-Mm 587,0 367,0 4788,0 342,0
N, xH 373,0 33,8 1887,5 0
Q, xH 437,0 451 937,44 448,0
U 'm 0,0535 0,0828 0,0621 0,044
V, m 0,0096 0,0141 0,00377 0

Kak BHAHO u3 TA6GAHIL], IEPEMELIGHHS W YCHIMA B BepXHeM CTPOCHHH, JHIEBOH i
THIIOBOH INYHTOBHX CTEHKAX He NpeBbllaioT AORyCcTHMbX (Ana wayHTa 500 kH-M/M;
B BePXHEM CTPOEHHH AONYCTHMHH ypoBeHb YCHJHA QLOCTHraeTCs YBeJHUEHHEM €ro
Tomuunsl). HelonycTumo GOJIBIIMMH ABASIOTCS YCHAMS B CBasX 3Kpauupylomwero ps-
na, pocruraronide 4788 xH-M (no cpaBHenuio ¢ M;p==3300 xH M), BBUAY uero KoH-
CTPYKUKST 3KPAHHPOBAHHOro 6OJibBepKa He MOXKeT GHTb MCNOJb3OBaHa B AaHHOM
cJyuae.

IlpoBeaeHHbl aHAJH3 TEXHUKO-3KOHOMHYecKOH 3(deKTHBHOCTH PacCMOTPEHHHIX
BApHAHTOB KOHCTPYKUHil CBUAETEJBLCTBYET O PallHOHAJLHOCTH NpPHMEHEHHS BapHaHTa
NMPUYANBHOIO COOPYKEHHA ¢ 3KPAHHPYOILEH HaaCTPOHKOI.
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NMEPEYEHb HOPMATUBHON JIUTEPATYPBI

CHull 11-6—74. Harpyskn n Bo3neicTBHS

CHuIT 11-55—79. IlpoekTHpoBaHHEe NOANOPHBLIX CTeH, CYAOXOAHMX  IIJIO30B,
pHIGONPONYCKHHX H PHO03AMIHTHBIX COOPYXKEHHMA

CHulI I1-15—74. OcHoBanus 3JaHHA H COOpyMKeHHHA

CHuIl 11-16—76. OcHOBaHHS rHAPOTEXHHYECKHX COODYKEeHHH

CHuIl 11-21—75. BeToHHBle H KeJe306eTOHHBIE KOHCTDYKIHH

CHull 11-23—81. Craabtble KoHCTPyKuuH. HopMbl NpoeKTHPOBaHHS

CHulI 11-51—74. TuapoTexuuueck#e coopykeHHS Mopckue. OCHOBHHE MOJIOXe-
HHS NPOEKTHPOBAHHA.

CHuIl I1-7—81. CrpouTesbCTBO B CelicMHYeCKHX paHOHax

CHull 1I-56—77. Berornbie H ese306eTOHHBIE KOHCTPYKUHH THIPOTEXHHYECKHX
COOpyXeHui

CHulIl 2.06.04—82. Harpyskn u BO3AeHCTBHA HA THAPOTEXHHYECKHE COODYIXHEHNs
(BOJIHOBHIE, JlelOBbIE H OT CYIOB)

I'OCT 4795—68. BeroH rHApPOTeXHHUECKUi

['OCT 22132—76. Kamenr GyToBHIA

BCH 3—80 .
=" Z°  HHCTPYKUHA MO MPOEKTHPOBAHUIO MOPCKHX MPHYAJNbHLIX COOPYKeniit
Munmopduior Py P P P P by

H —7
BHTIT 0178 Hopmbl TexHOMIOrHYeCKOro MPOCKTHPOBAHHS MOPCKHX TIOPTOB
Munmopdaor

CH 200—62. TexuuuecKHe yC/NOBHSI NMPOEKTHPOBAHNA KeNe3HOZOPOIKHBIX, ABTO-
JAOPOXKHBIX, TOPOJCKHX MOCTOB H TPY6
PyKOBOACTBO IO NPOEKTHPOBAHHIO cBafinbix  dyHaamenros. — M.: Crpoiinsaar,

PexoMeHAauuH NO pacueTy cBaHHBIX (YHAaMCHTOB B cdabhix rpyHrax. — M.
Crpo#nsaar, 1975

P 31.31.06—79. PykoBoJCTRO MO NMPOEKTHPOBAHHIO I'MyGOKOBOAHBIX NPHUYANBHBIX
COOpY>KeHHH M3 3aaHKepPOBAHHHX MaccHBOB-rHranros. —M.: LPHA «Mopdaors,
1981

PTM 31.3016—78. Yka3anusi 1O NpoekTHpoBaliio G0JbBEPKOB € YYCTOM Tnepe-
MeleHni 1 Aedopmaunnt arementos. — M.: IIPHA «Mopdaor», 1979

[Toco6ue no mpoekTHPoBaHHIO rAYOOKOBOAHEIX Y3KHX MHPCOB 3CTaKanHOTro THIA
M MHPCOB MOCTOBOrO THNA Ha ONOPaxX H3 MACCHBOB-FHFAHTOB M H3 060JI04€K GOJbILIO-
ro anamerpa. — Opecca: YMHHUMUII, 1983

PTM 31.3008—75. PekoMeHRallHH MO BHIGOPY KOUCTPYKTHBHLIX CXeM IPIYaJbHBEIX
COOpyXKeHHil MpH HX YCHJEHHH W peKoHcTpykuud, — JI.: JIMHUHIL, 1975.

P 31.30.05—73. Vkasauiss no KOMIIOHOBKe MOPCKHX noptoB. — M.: Pekmaum-
uHpopmGiopo MM®, 1975
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