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MpUNOKEHNE K LUPKYNAAPHOMY NUCbMY

Ne 314-26-796u, ot 12.01.2015

N3meHeHUn, BHOCMMbDIE
B Mpasuna knaccndpukaumm M NOCTPOMKU MOPCKUX CYA0B,

2014 - HA, Ne2-020101-077, n 2015 — HA N22-020101-085

YACTb Il. Kopnyc

3.3 CYAA ANnA HABANNIOYHbIX TPY30B U HE®TEHABAJIOYHbIE CYA
Hywmepanus nynkroB 3.3.4.10 u 3.3.4.11 mensiercst Ha 3.3.4.11 u 3.3.4.12 cOOTBETCTBEHHO.
BBoautcsa HoBblil myHKT 3.3.4.10:

«3.3.4.10 s cynoB amuHo# 150 M u Gosee, nmpeaHa3HAYCHHBIX IS TIEPEBO3KH HABAJIOUHBIX
IPy30B IIOTHOCTBIO 1,0 T/M> 1 Golee, UMEIOMUX KOHCTPYKIIHUIO:

C OJJMHApHbIMHU OOpTaMu;

C JBOIHBIMM OoOpTamM, B KOTOPOH Jt00as yacTh MPOJOJbHON MepeOOpKH pPACHOOXKEeHa Ha
paccrostauu B/S5 wmm 11,5 M, cMOTpsi MO TOMY, YTO MEHBIIIE, BHYTPh OT Hapy>KHOW OOIIMBKH
KOpIyca MOJ MNpsSMBIM YIJIOM K JIHaMETPajJbHOW IIJIOCKOCTH Ha YPOBHE JIETHEH Ipy30BOM
BaTEPJIMHUM;

KOHTPAKT Ha MOCTPOKKY KOTOPBIX ObLT 3akitoueH 1 uroms 2006 r. v mo3aHee,

HEOOXOJUMO  BBINOJHUTH  JOMOJHUTEIbHYIO  IPOBEPKY  IMPOYHOCTH  IONEPEUHBIX
BOJIOHEIIPOHUIIAEMBIX NEpeOOPOK C BEPTUKAIbHBIMU ro(pamMu NpPH BO3MOKHOM 3aTOIJICHUU
Ka)KJ0ro TproMa I10 CHEeLMaIbHON METOIMKE, IPUBEICHHON B MPUIIOKEHUU 3.).

Beoautcs HoBoe npuioxkenue 3 k yactu 11 «Kopmye»:

«IPHJIO’KEHUE 3

OIIEHKA PA3MEPOB CBSA3EH TIONEPEYUHONW BOJOHEINPOHUIIAEMON
TO®PUPOBAHHOM MEPEBOPKHA C YYETOM BO3MOXHOCTH 3ATOILJIEHUS
I'PY30BOI'O TPIOMA HA CYJAX JJisd HABAJTOYHBIX I'PY30B, HA KOTOPBIE
HE PACITPOCTPAHAIOTCA TPEBOBAHMUA (0)N11170.¢ ITPABUJI
ITO KOHCTPYKIIMU U ITPOYHOCTHU HABAJIOYHBIX CYIOB

1 IPUMEHEHUME U OITPEJAEJIEHUSA

Hacrosmas Mmeroauka npuMeHsIeTCs 11 HaBaJIOYHbIX CY/I0B, YKa3aHHbIX B 3.3.4.10.

OnHopoaHas 3arpy3ka — 3arpyska, Ipu KOTOPOH OTHOLIEHHE MEXAYy HAauOOJIbLIINM U
HAaUMEHBIIUM 3allOJIHEHUEM JJIsl KaXJI0To Tpy30BOro Tproma He mpesbimaer 1,20 ¢ ydyerom
MIONPABKH, 3aBUCSILEN OT INIOTHOCTHU Ipy3a.

TonmuHa HETTO fer — TOJIIMHA, MOJyd4aeMas B pe3yJbTaTe IPUMEHEHUs KpPUTEpPUEB
IIPOYHOCTH, YKa3aHHBIX B pa3[l. 4 HACTOALIETO MPUIIOKEHHUS.



Tpebyemas TONIMIMHA — CyMMa TOJIIUHBI HETTO fe; U TOOABKU HA KOPPO3HUIO £, YKA3aHHYIO B
pa3n.6 HACTOALLErO MPUIIOKEHHUS.

2 MOJAEJIb HAI'PY3KH

2.1 O01me moJoKeHusl.

Harpy3ku, KOTOpbIe CUMTAIOTCS JACHCTBYIOIIMMHU Ha IEPEOOPKY — 3TO HArPy3KH, BOSHUKAIOIIUEC
U3 COYETaHHWsS HArpy30K OT Ipy3a M OT 3aTOIUICHHUS OJHOIO TPIOMa, MPHMBIKAIOMIETO K
paccMmarpuBaemoii epedopke. B m060om cirydae J0KHO OBITH PACCMOTPEHO JABJICHHUE OT BOIBI
IpH 3aTOIJICHUH TproMa 0e3 rpys3a.

J11st mpoBepKU pa3MepoB CBI3EH KaXKA0H epeOOPKH ClIeyeT NCTI0Ib30BaTh COUETaHNUs HanboJee
HEeOJIaronpusATHbIX KOMOMHAIMM 3arpy3KH U 3aTOIJICHUS TPIOMa B 3aBUCHUMOCTHU OT CIIEAYIOIIUX
CIIy4aeB 3arpy3Ku, COAEPIKAIIMUXCS B UHCTPYKLUU 110 3arpy3Ke:

paBHOMEpHas 3arpy3Ka;
HEpaBHOMEpPHaAs 3arpy3Ka;
3arpy3ka ¢ yueTOM UHIUBUIYaIbHOTO 3aTOIUICHHUS 3arPYKEHHBIX U IYCTHIX TPIOMOB.

YcraHoBiICHHEIC OrpaHHM4YCHUSA PACUYCTHBIX HArpy30K I TI'PY30BBIX TPIOMOB JOJI?KHBI OBITH
YUYTCHBI IPOCKTAHTOM IIPpU OIIPCACICHUU TUIIOBBIX CJIYUACB 3aIPY3KU B I/IHCTpYKI_[I/II/I I10 3arpy3ke.

YacTuuHass HepaBHOMEpHas 3arpy3ka, BO3HUKAIOUIAs MPU IOTPy30pa3rpy304HbIX ONEpalusix B
MOPTY IIPY KOHEYHOU TUIIOBOM PaBHOMEPHOM 3arpy3Ke CyJIHa, MOKET HE paCCMaTpUBATHCS.

TproMsl, 3arpyKE€HHBIE IAKETUPOBAHHBIM I'PY30M, CIEAYET PACCMaTPUBATh KAaK IIyCTHIE.

3a UCKJIIOYEHHEM CJIy4aeB, KOTJAa CYJHO IPU HEPAaBHOMEPHOM 3arpy3Ke IpEJHA3HAYCHO IS
TIEPEBO3KHU TOJIBKO XKEJIE3HOM Py/Ibl WM TPY3a, IIIOTHOCTBIO 1,78 T/M° 1 Goltee, ClIeayeT CaUTaTh,
4TO HauOoJIbIIas Macca Ipy3a, KOTOpast MOXKET HaXOJUThCs B TPIOME, 3aIlOJIHSET €ro 10 YPOBHS
BEpXHEH nmanxyObl B JHaMETPaIbHOMN IJIOCKOCTH.

2.2 Hamnop Boabl, AefiCTBYIOIIMI Ha TO()PHPOBAHHYIO Nepe0OPKY NPH 3aTOIVICHHH TPIOMA.

Hamnop Bozs! Ay (cM. prc.2.2 HACTOSIIEro NPUIIOKEHUS) — ITO PacCTOSHUE, M, U3MEPEHHOE TI0
BEPTUKAJIM B IPSIMOM IOJIOKEHUH CyJHA, OT PACU€THOW TOYKU J0 YPOBHS, PaCHOJIO)KEHHOTO OT
OCHOBHOM JINHUM Ha PAaCCTOSIHUU df, M, PABHOM:

.1 B 00mmiem ciyuae:
D — 1t HOCOBO# TOTIEpEeYHOM roppupOBaHHON NepedOpKH;
0,9D — nig ocTanbHBIX EPEeOOPOK.

Eciu CYAHO 3arpy:K€HO HCPAaBHOMCPHO HABAJIOYHBIM T'PY30M IIJIOTHOCTBIO MCHCC 1,78 T/M3, B
pacucTe MOryT OBITH IMPUHATEI CJICAYIOIMUEC BEIIUYNHBI:

0,95D — nns HOCOBOI MonepeuHol roppUPOBAHHON EPEOOPKH;

0,85D — nnst ocTanbHBIX IEPEOOPOK.
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Puc. 2.2:

V — obbem rpy3a;

P — pacuerHas Touka,

D — paccrosHue, M, Ha MUJiele o GOpPTy OT OCHOBHOM JIMHUHU JI0 MATyObl HAJIBOJHOTO OopTa

.2 U1 CYZIOB C HaIBOJIHBIM O0pToM THna B, nenseit kotopeix menee 50000 T:
0,95D — nnst HOCOBO#I MoTIEpeuHO TOQPUPOBAHHON IEPEOOPKH;
0,85D — 7151 OCTANIBHBIX MTEPEOOPOK.

Eciu cynHO 3arpy’keHO HEpaBHOMEPHO HaBalOYHLIM IPY30M ILIOTHOCTBIO MeHee 1,78 T/M°, B
pacueTre MOTyT ObITh IPUHATHI CIEAYIOUINE BETUYNHBIL:

0,9D — s HOCOBOY TIOTIEPEYHOI TOPPUPOBAHHOI MTEPeOOPKH;
0,8D — ni1st OCTAJIBHBIX TIEPEOOPOK.
2.3 /laBJjieHMe B HE3ATOMJIEHHBIX TPIOMAX, 3al10JIJHEHHBIX HABAJOYHBIM I'PY30M.
Jlnst kax10i Touku nepeGopku naBieHue p,, kH/M%, onpenensercs no Gopmyie
Pc = pcghitan®y
rie
pc — IIOTHOCTh HABAJIOYHOIO IPy3a, T/M>;
g — YCKOpeHue cBOOOHOTO NaieHus, pasHoe 9,81 m/c?;

h; — BepTHKalbHOE paccTOSIHME, M, OT PAacCUYE€THOW TOUKHM O TOPU30HTAIBHON IJIOCKOCTH,
COOTBETCTBYIOLIIEH YPOBHIO BBICOTHI TIpy3a (CM. pHC. 2.2 HACTOSIIEro NPUIOKEHUs),
pacmnosokeHHOM Ha paccTostHUM di, M, OT OCHOBHOM JIMHUY;

== (2)
(p — YTrOJI €CTECTBEHHOI'0 OTKOCA, IPUHUMAEMbIN, KaK IPABUIIO, IS Kelle3HOH pyibl — 35° u ans
nemeHTa — 25°.

Cuna F¢, xH, nelictByromas Ha rodp, onpenensercs no Gpopmyse

di—hpg—hrs)?
Fe = pcgs: & hop—hus) Dg Ls) tan®y ,

rae
S1 — mmarnus rogpos, M (cM. pHc. 2.3 HACTOSIIEro NPUI0KEHHU);
h;s — cpenHss BEICOTa HUYKHEH OTOPHI ISt TIEpeOOPKH OT BTOPOTO JHA, M;

hpp — BBICOTA IBOMHOIO JHA, M.



an

s=max{a;c] |.<_“l_._ i
Puc. 2.3:
n — HeUTpaibHas 0cb TOdpa;
{r — TOJIIIMHA MOsICKa To(pa;
tweb — TOJIIIIMHA CTCHKH TOpa

2.4 /laByieHne B 3aTONJIEHHBIX TPIOMAX.

2.4.1 Tprombl Jy1si HABAJTOYHBIX TPY30B.

CrnenyeT paccMOTpeTh JiBa Cily4asi 3arpy3Kd TPIOMa, B 3aBUCUMOCTH OT 3HaYeHUH d U dJ.
ddr>d.

st kakaou TOYKY epedOpKHU, pacioioKEHHON OT OCHOBHOM TMHUH Ha PACCTOSTHUM MEXIY d1 U
dy, naBnenue p.,, KkH/M?, onpenensercs no Gpopmyiie

Per = PGhy,
rne
p — IIOTHOCTH MOPCKO# BOJIBI, T/M>;
g — yCKopeHue cBOOOIHOTO NaieHus (CM. 2.3 HACTOSIIETO MPUIOKEHHS),
hs — Hanop BojibI (¢M. 2.2 HACTOSIIETO NPUIIOKEHHUS).

JIIst kK0l TOYKH TIepeOOPKH, PacIoIOKEHHON Ha PACCTOSSHUM HWKE d; OT OCHOBHOU JTMHHH,
NaBIIEHUE P f, kH/M?, onpenensiercs o gopmyie:

Pes = pghs + [pc — p(1 — perm]gh tan’y,
rae
Per g, My, Y — cM. 2.3 HaCTOSIIIIETO MPHUIIOKEHNUS,

perm — IpOHMIIAEMOCTh I'py3a, He0OX0IUMO MpUHUMaTh Kak 0,3 1 pyasl (COOTBETCTBYIOIIYIO
IUIOTHOCTh HABaJOYHOTO Ipy3a AJIs KeJIe3HOU pyAbl B 00IIEM cllydyae MOKHO puHUMAaTh Kak 0,3
/M), yrombHblE TPy3bl M [T [IeMeHTa (COOTBETCTBYIOMIAs MIOTHOCTh HABAIOYHOTO Ipy3a JUls
LIEMEHTa MOXET MPUHUMATHCS Kak 1.3 T/M3).



Cuna F ¢, xH, nelictByromas Ha rodp, onpezensercs no popmyie:

d—dy)  p9(dr=di)+(pcr),,
Fep= 51[.09( fz ) + 12 £ (dy = hpg — his)],

riae
S1,9,d1, hpg, his — cM. 2.3 HACTOSIIETO MPUITOKECHHUS;

df — CM. 2.2 HACTOSIIETO COTJIaICHM,
(pc‘ f)le — JIaBJICHUE HA YPOBHE HUKHETO OTIOPHOTO CEYCHUS TIEPEOOPKH, kH/M?.
2 df < d;.

Jist Kax oM 11epeOOpKH, PACIIONOKEHHON OT OCHOBHOW JIMHUU MEXIY di U df, NABJICHUE P f,
kH/M? , onpezensiercs mo Gopmysie:

Pes = Peghitan?y,
rae
Der 9, hy, YV— cM. 2.3 HacTOSIIETO MPUIOKEHHUS.

Jlist Kax10M TOUKM NepebOpPKHU, pacoNOKEHHOW OT OCHOBHOM JIMHMHM HA PACCTOSHMU HUXKE df,
JaBIICHUE P f, kH/M?, onpesiensiercs 1o popmysie:

Pes = pghs + [pchy — p(1 — perm)hs|g - tan?y,
riae
P, hf, perm —cMm. 2.4.1.1 HacTOAIIErO MPUIIOKEHUS,
Der g, hy, YV— cM. 2.3 HaCTOSIIETO MPUIOKEHHUS.
Cuna F r, xH, neiictByronias Ha rodp, onpezensercs no popmyie:

di—dy)’ pcg(di—dp)tan?y+(pey),,
Fop = 510peg 4L tanzy 4 2E0T e (d; — hp — hys)],

rie
S1,Pe 9, A1, Y, hpg, hps — cM. 2.3 HACTOSAIIETO MPUITOKCHHUS;

df — cm. 2.2 HACTOANIETO MPUJIOKEHNS;
(pc, f)le — JIaBlIeHUE HAa YPOBHE HUKHETO OMIOPHOTO cedeHus nepeGopku, KH/m?,

2.4.2 JlaBrieHue OT BOJBI IIPU 3aTOIUICHUH Tproma 0e3 rpysa.

Jist ka0l TOYKK NEepeOOPKH OJDKHO PACCMATPUBATLCS THAPOCTATHYECKOE JABJIEHUE Py OT
Haropa BoJibl, hy, BOSHUKAIOLIEE NIPH 3aTOMIEHUH TPIOMA.

Cuia F, xH, neiictByromast Ha rop, onpenensieTcs mo popmysie

(df—hpp—hrs)
Fr = sipg—~——=,

rne
S1, 9, hpg, hys— cM. 2.3 HaCTOSTIETO MPUITOKCHHS;

p —cM. 2.4.1.1 HacTOsIILIErO MPUIIOKEHUS;

df — cM. 2.2 HACTOAIIETO MPUIIOKEHHS.

2.5 Pe3yJbTHpYIOLICE JaBJIeHHE H Pe3yIbTHPYIOIIAS CHJIA.

2.5.1 PaBHOMeEpHas 3arpy3ka cyHa.



Jlnst pacyeTa pa3MepoB CBsA3el B KaXKI0i TOUKe MepebOpKH pe3yabTupylolee Aapiaenue p, KH/m?,
omnpenensercs mo popmyie

P =P~ 0,8p.
PesynpTupyromas cuna F, kH, netictByromas Ha rodp, onpeaensercs 1mno Gopmyse
F = FC,f - 08FC

2.5.2 HepaBHOMEpHas 3arpy3Ka CyJHa.

Jlnst pacueTa pa3sMepoB CBs3eil B KaX 10l ToUKe epebopKu pe3ynbsTupyloniee Aapienue p, KH/m?,
omnpezensercs no Gopmyie

P =Dcr-
PesynpTupyromas cua F, kH, aeiictByromias Ha rodp, onpenensercs mo Gopmyiie
F= FC,f‘

3 U3IHBAIOIIWI MOMEHT W MEPEPE3BIBAIOIIASI CHJIA B TO®PAX
IHEPEBOPKHA

Wzrubarommii MoMeHT M u miepepesbiBaromias cuwia Q B roppax nepeOOpKH OMpeesiFoTCs 1o
dbopmynam, npuBeneHHbIM B 3.1 u 3.2 Hacrosuiero npuioxkeHus. 3Hadenuss M u Q cremyer
MCIIOJIH30BAaTh ISl BBIMIOJIHEHUS IPOBEPOK B COOTBETCTBHUH C 4.5 HACTOSIIETO MPUIOKEHUS.

3.1 U3rudarommii MOMEHT.

Pacuernbrii m3rubdaromuii MomeHT M, kH M, s roppoB niepedopku onpenensercs mo Gopmysie:
M=2
8
Irac
F — pesynpTupyromas cuia, KH (cM.2.5 HacTosIero npuaoKeHus ),
[ — mposter rodpa, M (cm. puc. 2.3 u 3.1 HACTOSIIETO PHUITOKEHUS).
3.2 Ilepepe3biBaoias cuJja.

[TepepesbiBatomias cuna Q, kH, B HIKHUX OMOPHBIX ceYeHUsIX TO(PPOB mepedopKU ompeenseTcs
o ¢opmye:

Q = 0.8F,
rac

F — cm. 2.5 HacTOAIIETO MPUITIOKEHHUS.

\

Kﬂ“.

S




Puc. 3.1:
| — mponer rodpa;

* — paccTosHHE MEXIYy HW)KHEHW TOYKOW BEpXHEW Omopsl Uil MEepeOOpKH U
naay0oil B AMaMeTpaJbHOM IIOCKOCTH, KOTOPOE INPU OIpEAeNeHUH [ JODKHO
MPUHUMATKCS HE Ooliee:

B 00IIIEM cly4ae — TPeX BBICOT ce€ueHHsI O POB;

MPU HAIWMYUW JJIS IepeOOpKU BepXHEH OMophl MPSIMOYTOIBHOTO JIBYX BBICOT
cedeHus TohpoB

4 KPUTEPUU ITPOYHOCTHU

4.1 O01IMe MoJI0KeHus.

4.1.1 HwxenpuBeneHHbIE KPUTEPHUH NPOYHOCTH NPHUMEHHMBI K IONEPEYHBIM IepedopkaMm ¢
BEPTUKAIBHBIME ropamu (cM. puc 2.3 HACTOSIIETO MPUIIOKEHUS).

Ha cynax anunoii 190 Mmu Gornee gaHHbIe IEpeOOPKH JOJIKHBI OBITh 3aKpEIMIeHBl HA HUKHEH
omope (momepeyHoi Oanke) W, Kak NpaBWIIO, HA BEpXHEH omope (mormepeyHor Oayke) mon
nanxyooi.

Ha cynax ¢ menbmeil ymHo#M rodpsl MOTYT OBITH 3aKpeIICHBl Ha BTOPOM JHE U namyoe. [lpu
HAJIMYUY HUKHEH W/WIM BEepXHEH Omop MOcCieAHNE JOKHBI OTBE€YaTh TPeOOBAHUSAM HACTOAIIECH
TJIaBBI.

Yron rodpa ¢, ykazaHHbIN Ha puc. 2.3 HACTOSILIErO MPHUIIOKEHHUS, TOJKEH ObITh He MeHee 55°.

TpeboBaHMsI K MECTHOM TOJIIWHE HETTO JIUCTOB NMPHUBENEHBI B 4.7 HACTOAIIETO MPHUIOKCHHUS.
Kpome Toro, moimkHbl ObITH BBIINOJIHEHBI TpeOOBaHUA, NMpUBEeAEHHbIE B 4.2 U 4.5 HacTosIIero
IIPUIIOKEHUS.

Tonmuua HKHEH YacTH TO(pOB, omnpenensemMas B COOTBETCTBUM ¢ 4.2 U 4.3 HACTOSIIETO
MPUIIOKEHUs, JOJDKHA OCTaBaThCsl HEM3MEHHOM Ha mpoTshkeHnn He menee 0,151 ot BToporo aHa,
€CJIM HUXKHSIS oTopa AJis epeOOpKH He YCTaHOBJICHA, WIIH OT BEPXHEH TOUKH HUYKHEHN OMOpHI.

TonmmuHa cpenHell yacT rodpos, ompenensemMas B cOOTBETCTBUU ¢ 4.2 u 4.4 HacToAIIEro
MIPHIIOKEHUS, TOJKHA 0CTaBaThCs HEM3MEHHOW Ha MpoTshkeHnn He 6onee 0,30 ot mamyObl, ecin
BEpXHsisl omopa s nepeOopku (monepeyHasi 6ajka) HE YCTaHOBJIEHA, WJIM OT HIDKHEW TOYKH
BEpXHEH omopsl JuIst nepedopkH (onepeyHoi Oanku).

MowmeHT corpoTuBieHUs TOYPOB B OCTaBLIeHCsS BEpXHEH YacTH NepeOOpKU JT0JKEH COCTABIIATh
He MeHee 75 % oT TpeOyeMoll BeNUYHHbI A1 CpeAHEN YyacTu epeOopKH U KOPPEKTUPOBATHCS B
3aBUCUMOCTH OT IIPEJIENa TEKY4eCTH MaTeprania.

4.1.2 HuxHsis onopa A1 nepeOopKH.
BricoTa onopsl, kak mpaBUII0, TOJKHA COCTABIATH HE MEHEE TPEX BBICOT CeueHus rodpa.

TonmuHa 1 MaTepraia BEpXHEro TOPU30HTAIBLHOI0/ HAKJIOHHOTO JIUCTA ONOPHI (TOJKH) TOJIKHBI
OBITH HE MeHee TpeOyeMBbIX Ui OOIIMBKY nepedopky, ykazaHHbIX B 4.1.1. TommuHa u MmaTepuan
JHMCTa BEpXHEH 4aCTH BEPTUKAILHON MIIM HAKIIOHHOM CTEHKH ONOPHI Ha BBICOTE, PAaBHOM HIMPUHE
nosicka rodpa (rpanu rodpa, maparIeTHPHON MIIOCKOCTH MEPEOOPKH) OT BEPXHETO JIUCTA OMOPHI
JIOJDKHBI OBITH HE MeHee TpeOyeMBbIX JUIsl MOsiCKa B HHXKHEM CeueHHH rodpa Juist COOTBETCTBUS
TpeOOBaHUIO MPOYHOCTU MepeOOpKU. TONIIMHA JIUCTAa CTEHKU OMOPHI U MOMEHT CONIPOTUBIICHUS
pebep KECTKOCTH 10 CTEHKE OTOPHI I0JKHBI ObITh He MeHee TpeOyembix 3.3 yactu I1 «Kopmyc»
C YUETOM MOJIEJIN Harpy3KH, ONpeIesieMOl B COOTBETCTBHH C pPa3 /. 2 HACTOALIETO MPHUIIOKEHHUS.
KoHIbI BepTHKaJIBHBIX pedep MKECTKOCTH IO CTEHKE OMOPBl JOJKHBI OBITh COEAMHEHBI C
OpakeTamy B BEpXHEM U HIDKHEM CEUYCHUSX OTIOPHI.



PaccrostHrie OT KPOMKH BEPXHETO TOPH30HTAIBHOT'O/HAKIOHHOTO JIUCTA OMOPHI (TOJKH) IO
MIOBEPXHOCTH TIOSICKA TO(pa JOIDKHO OBITH B COOTBETCTBHH C pUC. 4.1. CTEHKH OMOPHI B HIDKHEM
CEYCHUU JIOJDKHBI OBITh YCTAHOBJIEHBI B IJIOCKOCTH ()JIOPOB IBOWHOTO JHA HA PACCTOSIHUU JIPYT
OT JIpyra, NPEBBIIIAIONIEM CPEIHIOI BBICOTY CeueHHsi roppa HE MeHee, 4yeM B 2,5 pasa.
JuadparMel Oomopsl JOJDKHBI OBITH YCTAHOBJICHBI B IJIOCKOCTH IPOJOJIBHBIX PAMHBIX OaJlOK
JIBOMHOTO JHA Uil oOecniedeHHs 3(PQPEKTHBHOTO 3akKperieHus ToQpUpOBaHHOW MEepPeOOPKH.
Bripessl B Opaketax u quadparmax B pailOHE COSAMHEHUS ¢ TOPU3OHTAIBHBIM JIUCTOM ONIOPHI HE
JIOITYCKAKOTCSI.

Ecnu rodpsl 3akaHUMBAIOTCS HA OMOpPE, TOQPHI M CTEHKU OIMOPBI, KaK MPaBUIIO, JOKHBI OBITh
NPUCOSIMHEHBl K BEPXHEMY TOPH30HTAIHHOMY/ HAKIOHHOMY JIHCTY ONOpPBHI (IIOJKE) CBAPHBIM
IIBOM C ITOJIHBIM IIpoBapoM. CTEHKH OIOpHI U (IIOPHI, KaK MPABHIIO, JOJKHBI ObITh COCINMHEHBI C
HACTHJIOM BTOPOTO JHA CBAPHBIM IIIBOM C ITOJHBIM ITPOBAPOM.

NOACOK CIMEHKa .‘()(/)/Jll NOACOK CINEHKA .'(J([‘J[J[l

NS

o

N
AT TSI ITTFI IS

COPUTOHIN. 1bHbLT Jucm
Ni‘!.ilHJL‘UC‘L’()H.th’()i.’ onoput

HAKAOHHBIT AUCT .
lH]i(HJ(‘l[l‘ll{)(l tbHOU ONOPbE

Puc. 4.1:

S — TOCTpOEYHAs TOJIIWHA Mosicka Todpa; d > s

4.1.3  BepxHsis onopa ajisi nepedbopKu.

BepxHsist onopa, eciim 0OHa yCTaHOBJIEHA, JOJDKHA MMETh BBICOTY, COCTABIIAOILYIO, KaK IIPaBUIIO,
OT JABYX JO TpeX BBICOT ceueHus roppa. Omnopsl NpsSIMOYroJbHOTO CEYEHUS JOKHBI UMETh
BBICOTY, PaBHYIO JIByM BBICOTaM CeUeHUs ropa, U3MEPEHHYIO OT YPOBHS MaIyObl U Ha KapJIMHICe
rpy30Boro jtoka. Onopa 10ykHa ObITh KOHCTPYKTUBHO 3aKpeIieHa ¢ TOMOIIbIO KapJIUHICOB WU
YCUJIEHHBIX OpakeT MeX/ly KOHIIEBBIMH JIFOKOBBIMU OMMCaMH.

[IIuprHa HUKHETO TOPU3OHTAIHHOTO JIUCTA OMOPHI (TIOJIKH), KaK MPaBHIIO, TOJKHA OBITh paBHA
IIMPUHE BEPXHETr0 TOPU3OHTAIBHOIO JINCTa HWXKHEH omopsl (Mosku). BepxHee ceueHue onopsl
HETPSIMOYTOJIFHOTO CEUEHUS TOJDKHO WMETh IIMPUHY, COCTABJISIONIYI0 HE MEHEe JBYX BBICOT
ceueHus rogpa.

TonmuHa 1 MaTepuan HIYKHETO TOPU30HTAIBHOIO JIUCTA OMOPHI (ITOJIKH) JOJIKHBI ObITh TAKUMU
e, KaK U IS IPUJIETAIOLINX JINCTOB OOIIMBKH MEPeOOPKH.

[Ipu ucnonb30BaHUM OJTMHAKOBOTO MaTepHraa Jijisi CTEHKH U IepeOOpKU TOJIIMHA HIKHEN YacTh
CTEHKH OMOphI AO0KHA ObITh He MeHee 80 % oT Tpebyemoii A BepxXHEW YacTh OOIIMBKU
nepebopku. TosuHa CTEHKH OMOPBI U MOMEHT COTIPOTHBIICHUS pedep JKECTKOCTH IO CTCHKE
OTOpBl JIOJDKHBI OBITh HE MEHee TpeOyeMbIX Peructpom ¢ y4eToM MoOJenu Harpy3kud B
COOTBETCTBUU C pa3Jl. 2 HACTOAMIETO MprioxeHus. KOHIbI pedep KECTKOCTH MO CTEHKE OMOPHI
JOJKHBI OBITh COEIMHEHBI C OpakeTaMH B BEpPXHEM M HIDKHEM ceueHUsiXx omopbl. C Ienbio
b PeKTUBHON MOIIEPKKH TOGPUPOBAHHON MepeOopKku auadparMbl JOMKHBI yCTaHABIMBATHCS
BHYTPH OIMOPHI B TUIOCKOCTH PaMHBIX MPOJOIBHBIX MOANAITYOHBIX OalOK, MTPOCTUPAIOIIUXCS 10



KOHIIEBBIX JIIOKOBBIX OMMCOB. BrwIpe3sl B Opakerax W nuadparmax B pailOHE COEIMHEHHS C
HIDKHUM TOPU30HTAJIBHBIM JINCTOM OTIOPHI (TIOJIKOM) HE TOITYCKAIOTCSL.

4.1.4 CooOCHOCTE.

Ha nmanyGe, ecnu omopa He yCTaHOBJIEHA, JABa MOMEPEUYHBIX YCUJIECHHBIX OMMCa JOJIKHBI OBITH
YCTAHOBJICHBI B INIOCKOCTH MOSICKOB TO(POB NEepEOOPKH.

Ha BTOpoM [He, eciii omopa He YCTaHOBJIEHA, MOSICKH ro(poB JODKHBI OBITh YCTAHOBJICHBI B
TUTOCKOCTH (JIOPOB.

['odpsl 1 hropsel, Kak MPaBUIIO, TOJKHBI OBITH MPUCOEINHEHBI K HACTUIIY BTOPOTO JHA CBAPHBIM
[IBOM C IOJHBIM MPOBapoM. TOJNIMHA M XapaKTEepUCTUKH Marepuasa (GiopoB mona rodpamu
JOJIKHBI OBITH HE MEHEe, UeM y MaTepHaia, UCI0JIb3yeMOro JJIsl MOSCKOB ro(pos.

[TomuMo 3TOTO, BBIPE3BI IS IPOX0/1a OATIOK OCHOBHOTO Habopa BTOPOTO JiHA 4epe3 (GIopbl MO/
ropamMu JOJDKHBI OBITh 3aKPBITHI 3a/ICIKAMHU.

®nopel Mo TodpaMH JOHKHBI OBITH COSAMHEHBI JIPYT ¢ JPYTOM TOCPEACTBOM CHEIHATBHBIX
Opaket, otrBeuaromux TpedoBanuam 3.3 wyactu Il «Kopmyc». C menpro  obecrieueHus
COOTBETCTBYIOIIETO pacHpeieNieHUs HArpy3KU MEXKIY MOJIKPEIUISIONIMME 3JIEMEHTAMH CTEHKa
HUKHEH OMOpHI I0JKHA OBITH BEIPOBHEHA COOCHO C MOSICKOM rodpa U BepTUKAIBHBIMU pedpamMu
YKECTKOCTH TI0 CTCHKE OIOPHI, U TIOJKPEIUISIONINE UX OpaKkeThl B HIDKHEW OTIOPE JOJKHEI OBIThH B
OJIHOM TIOCKOCTH ¢ OankaMi OCHOBHOTO HaOopa BToporo aHa. CTeHKa OmMophl HE A0JDKHA UMETh
CJIOMa MEX/ly HACTHJIOM BTOPOTO JIHA U BEPXHUM JIMICTOM OTIOPHI.

4.2 Hecymasi cnoco0HOCTH nepe0OpKHU MPHU U3rude U KacareJbHble HANPAKEHHUS T.

Hecymas cnocoOHOcTh mepeOOpkM Tpu  HM3rude JODKHA — YIOBIIETBOPSATH  CIEAYIOLICH
3aBHCUMOCTH:

M
0.5Z1e0gletZm0am

103 -

< 0.95,

rje:
M - m3rubaronuii MomeHT, KH M (cM.3.1 HacTOAIIEro MPUIIOKEHHUS);

Z},— MOMEHT COIPOTUBJICHUS TIOTYIIUPUHBI rodpa, cM’, B HUKHEM OOPHOM CEYeHUH ro(poB,
OTpezieNieMbIil B COOTBETCTBUU C 4.3 HACTOSILEr0 MIPUIIOKEHUS;

Zm— MOMEHT COIIPOTUBJIECHHS TOJIyIUPHHBI rodpa, CM>, B CEYeHUHU CPeTHEN YaCTH JTIMHBI
npoJsera roppos, ONpeaessieMblil B COOTBETCTBUHU € 4.4 HACTOSIIETO MPUIIOKEHHUS;

04,1e— HOIYCKaeMble HanpskeHusi, H/MM?, B COOTBETCTBHH ¢ 4.5 HACTOSIIETO MPUIOKEHHS, ISt
HUYKHETO ONOPHOTO CEYEHUS TOPPOB;

O 4m— JOIyCKaeMble HanpsikeHus, H/MM?, B COOTBETCTBUM ¢ 4.5 HACTOANIETO TIPUIIOKEHHUS, IS
CEYEHHs B Cpe/IHEN YacTu JJIMHBI ITpoJieTa roppos.

Bo Bcex cilydasx Ipu pacuere HECYIIEH CioCOOHOCTH NePeOOPKH IPH M3rHOe BENUUMHA Zm He
JI0JKHA TIPUHAMaThCs 6onee ueM 1,157, wiuu 1,15Z';,, B 3aBUCUMOCTH OT TOTO, YTO MEHBIIIE
(Z',.OTIpENEeNseTcs HUKE).

B ciyuae, eciu:
a) MEAACPHBIC JIMCTHI YCTAHOBJICHBI TaK, YTO OHU:
.1 He umeroT cioMma;

.2 IpuUBapeHsbl K roppaM U K BEpXHEMY FOPU30HTAIBHOMY/HAKIIOHHOMY JIUCTY (TIOJIKE) HIKHEN
OTIOPbI OIHOCTOPOHHUM IIIBOM C TIPOBAPOM HJIM TOJJOOHBIM ILIBOM;

.3 UMEIT MUHUMAJbHBIA HAaKJIOH 45°, U MX HW)KHUN KOHEI ABJISETCS MPOJOJIKEHHUEM CTEHKHU
HUKHEH OTMOpPBI 11 Iepe0opKH;



.4 IMEIOT TOJNIUHY HEe MeHee 75 % ToNIMHBI osicka rodpa;

.5 XapakTepuCTHKHM HX Marepuaja COOTBETCTBYIOT, IO KpallHEW Mepe, XapaKTepUCTHUKaM
MaTepuaia, UCIOJIb3yeMOro IS MOsCKOB rodpa,

6) 1100 B ci1ydae, €CJIM IraCCETHBIC JIMCThI YCTaAaHOBJICHBI TaK, YTO OHH:

.1 B coueraHuu c WCAACPHBIMU JIUCTAMU HMCIOT TOJIIWHY, XAPAKTCPUCTUKU MaTCpuala U
CBApPHKBIC HIBBI B COOTBETCTBHUH C BBIMICYIIOMAHYTBIMU Tpe6OBaHI/I$IMI/I;

.2 UMEIOT BBICOTY HE MEHEE MOJIOBUHBI IIUPHUHEI MOsICKa Todpa;
.3 yCTaHOBJICHBI B INIOCKOCTU CTEHKHU OIOPHI IJIsl IEpeOOPKU;

.4 TpUBapeHbl, KaK MpPaBUJIO, K BEPXHEMY TOPH30HTAIbHOMY/HAKIIOHHOMY JHCTY (IIOJIKE)
HUKHEH ONopsI J1sl TepeOOPKU CBAPHBIM IIIBOM C MOJIHBIM IIPOBAPOM U K rOppaM U HIeICPHBIM
JMCTaM OAHOCTOPOHHHMM IIBOM C ITPOBAPOM MJIH MTOJOOHBIM IIIBOM;

.5 TONIIUHBI ¥ XapaKTEPUCTUKH UX MaTepralia COOTBETCTBYIOT, 10 KpaiiHell Mepe, HCI0Ib3yeMbIM
U1l HOACKOB TO(POB, TO MOMEHT CONPOTUBIEHHS Z,, CM>, IOJKEH ObITh He Oonee Z',, cM,

orpezensseMoro mno popmyie:

Qhy—0.5hy%s.p
Z'e =2y +10° ——4—=4,
a
rac

Zg- MOMCHT COIPOTHUBJICHHUA ITOJTYIINPUHBL roq)pa, CM3, B COOTBeTCTBUH C 4.4 HaACTOAIICTO

IMMPUIOKCHUA, HAa YPOBHC BCPXHCIO0 KOHLIA MCAACPHBIX HWJIIM TaCCETHBIX JIMCTOB, C€CJIIM OHU
YCTAHOBJICHEI,

Q - nepepesbiBaromas cuia, KH (cM.3.2 HacTosIIIEero MPUIIOKEHNUS);

hg - BBICOTAa INENNEPHBIX WIIM TACCETHBIX JHMCTOB, M (cM. puc.4.2-1, 4.2-2, 42-3 u 4.2-4
HACTOSAIIETO MPUIIOKEHUS);

S1 - CM. 2.3 HACTOSIIETO MPUITOKEHUS;

Pg- DPE3YJIbTHPYIOIIECE JABICHHUE, kH/M?, B COOTBeTCTBHM ¢ 2.5 HACTOSIIErO HPUIOKEHHUS,
ompeensieMoe Ha YPOBHE CEPEIMHBI IIEIIEPHBIX U TACCETHBIX JIMCTOB, €CJIU OHH YCTAaHOBJICHBI,

04- IOTyCKaeMble HanpskeHus, H/MM?, B COOTBETCTBHY C 4.5 HACTOSIIErO TPUITOKEHHS.

KacarenbHble HanpsOKEHUs T ONPEAEISIOTCS JelieHHeM NepepesbiBarolield cuiibl Q Ha IIoNaab
cpesa. [lnomans cpe3a momkHa OBITH YMEHbBIIEHA B CIydae HENEPIEHAUKYISPHOCTH MEXKIY
HOSICKOM U CTEHKOM rogpa (cMexHbIMH IpaHsimMu rogpa). Kak npaBuio, yMeHbIICHHYIO IJI0I1A/Ib
cpe3a MOXHO TOJTYYHUTh YMHOXXEHHEM IUIOMAN TIONEPEYHOTO CEYEeHHUsI CTeHKH Todpa (TrpaHb
rodpa, pacrosioKeHHas MOJ| yIJIOM K IUIOCKOCTH MepedOpKU) Ha Sin @, TIe P — Yrojl MexIy
CTEHKOU U MOsICKOM Todpa.

[Ipu pacuere MOMEHTOB CONPOTUBIICHUS M IUIOMIAIA HA CPE3 CIEAYET MCIOIb30BATh TOIIIUHBI
HETTO JIUCTOB. MOMEHTHI CONPOTHUBIICHUSI TO(QPOB CIEAYET ONMPENEsATh B COOTBETCTBUU C 4.3 U
4.4 HacTOAUIETO NPUIOKEHUS.



Puc. 4.2-1 Puc. 4.2-2 Puc. 4.2-3 Puc. 4.2-4
CummeTrpuyHbIe Hecummerpudnbie CumMeTpuyHbIe Hecummerpuansie
I IJICPHBIC JTUCTHI: I IJICPHBIC JUCTHI: racCeTHBIC/IICAJICPHBIC TaCCETHBIC/ICAICPHBIC
N . JUCTHI: JUCTEHIL:
1 - meanepHsbIi JIUCT; 1 - meaaepHsbIi JIUCT;
N . 1 - racceTHBI#/ 1 - racceTHbI#/
2 - TOPU3OHTATBHBIN/ 2 - TOPU3OHTATBHBINH/ . .
LI IJICPHBIN JIUCT; I IICPHBI JIUCT;

HAaKJIOHHBIM JIMCT OMOPHl  HAKJIOHHBIM JIUCT OMOPHI
(monku) HYKHEH ONOpBl  (ITOJTKK) HUKHEH OMophl 2 - TOPU30HTAIBHBIH/ 2 - TOPU3OHTAIBHBII/

U151 Iepe0opKy; U151 Iepe0opKy; HAKJIOHHBIH JHCT HAKJIOHHBIH JHCT
OTIOpHI (TIONIKU OTIOpPHI (TIOJIKK
3 - BepTUKaNbHAS/ 3 - BepTUKaNbHAS/ p v( ) P v( )
HWIKHCU OIIOPLI JJI HWKHCU OIIOPLI JIJIA
HAKJIOHHAsI OTIOpHAS HAKJIOHHAsI OTIOpHas
o % nepedopKy; repeOopKH;
CTEHKa HIDKHEH OMOpBl  CTEHKAa HIDKHEH OTOpEI
VTS TIepe0OpKH IUTS TIepe0OpKH 3 - BepTUKaIbHAS/ 3 - BepTUKaIbHAS/
HAKJIOHHAs! CTEHKa HAKJIOHHAsl CTEHKa
HUKHEU OTOpHI 114 HWKHEHN OMOpHI 114
epe0opKH. epe0OpKH.
4.3 MoMeHT CONMpPOTHUBJIEHHS IMOMEPEYHOr0 ce4YeHuss TroppoB B HHUKHEM OIOPHOM
CeYCHMU.

4.3.1 MoOMEHT CONpPOTHUBIIECHUS CIEyEeT PACCUUTBIBATh MPHU CHKATOM IMOsiICKe rodpa, uMeromemMm
3¢ (deKTUBHYIO HIMPUHY b HE Oosiee ykazaHHOH B 4.6 HacTosuero npuioxenus. Eciu crenka
rogppa HE MOJIKpEIUIEHA OpaxeTamu, PacroI0KEHHBIMU noJ BEPXHUM
TOPU30HTAIbHBIM/HAKIIOHHBIM JIMCTOM (ITOJIKOM) HUYKHEH Omopel AJid NepeOOpKU (MM HMXKE
BTOPOT'O JIHA), MOMEHT COIIPOTHUBIICHUSI HIDKHEH 4acTH ro)poB clieayeT ONpeeNiTh, UCXOAs U3
30%-Ho¥ 3¢ (HEKTUBHOCTH CTEHOK To(dpa.

4.3.2 B cnyuae, eciau ycTaHOBJIEHbI 3((QEKTUBHbIE IIEAJIEPHbIE JUCTHI B COOTBETCTBUU C 4.2
HACTOSIIEro NMpHIoKeHus (cM. puc. 4.2-1 u 4.2-2), nuomans NosAckoB rodpa, cM>, Ipu pacyere
€ro MOMEHTA CONPOTUBJICHUS B HUKHEM OITOPHOM IONEPEYHOM CEUEHUHU MOXKET OBbITh YBEIUYEHA
Ha

(2.5a,/trtsy), HO HE Gonee yem Ha 2.5aty,
rae
a — MHpUHA TTosicka rodpa, M (CM. prc. 2.3 HACTOAIIETO MPUIIOKEHHUS );
tsp — TOJIIMHA HETTO MIEJEPHOTO JINCTA, MM;
tf — TOJIIMHA HETTO MOsACKa roppa, MMm.

4.3.3 B ciyudae, ecnu ycTaHOBIEHBI 3((EKTUBHbIE TaCCETHBIE JHUCTHl B COOTBETCTBUU C 4.2
HACTOSAMIEro MpuiIokeHus (cM. puc. 4.2-3 u 4.2-4), nuomans NosAckoB rodpa, cM>, Ipu pacyere
€ro MOMEHTA CONPOTUBJICHUS B HUKHEM OITOPHOM ITONIEPEYHOM CEUEHUH MOKET OBITh YBEIMYEHA
YMHOXEHHEM Ha



(7hgtgw),
rme
hg — BBICOTA TacceTHOTO JHUCTa, M (cM. puc. 4.2-3 u 4.2-4), ipu 3Tom hg< (10/7)sgu;
Sgu — IMUPUHA TACCETHBTX JIUCTOB, M;
{f— TOJINMHA HETTO MOsCKa rodpa, MM, OTIpeielieHHas, UCXOS U3 CTPOUTEIHHON TOJIIIHHEI.

4.3.4 Ecnu crenku rodpa npuBapeHbl K HAKJIOHHOMY BEpXHEMY JIMCTY (TIOJIKE) HIDKHEH OIMOpPbI
JUIsl TIEpe0OpKHU, PaCIOIOKEHHOMY IOJ YIJIOM HE MeHee 45° K TOpU30HTAJIBbHOM IUIOCKOCTH,
MOMEHT COIPOTUBIICHUS MONEPEYHOr0 CeUeHUsi roppoB MOXKET OBITh pAaCCUUTaH, UCXOIS W3
MOJTHOM () (HEeKTUBHOCTHU CTEHOK rodpoB. B cirydae, eciiu ycraHoBIIeHbI 3G (DEKTHBHBIC TACCETHBIE
JIUCTBI, TIPH pacyeTe MOMEHTa CONPOTUBJICHHS TO(pOB IUIOMIA/b MOSCKOB roppa MOXKET ObITh
yBeJIMUYEHa B COOTBETCTBUHU € 4.3.3. OTMEUEHHOE HE PACIIPOCTPAHAETCS HA LIEAIEPHBIE JIUCTHI.

[Ipu yrnax menee 45° 3(PeKTUBHOCTH CTEHOK Todpa MOXKET OBITH OIpEAcsieHa JWHEWHON
unrepnosuueit mexay 30 % s yria 0° u 100 % st yroma 45°.

4.4 MoMeHT conpoTHBJ/IEHHS MONEPEYHOro ceuyeHUsi roppoB BHe HHKHEr0 OIMOPHOIO
ceYyeHMmsl.

MOMEHT CONPOTUBIICHHS CIIEIYET ONPEACIATh CO CTEHKaMU Todpa, MOJHOCTHIO yYaCTBYIOIIUMHU
B M3rude, U nosickamu rodpa, umeronumu 3G HEeKTUBHYIO ITUPHUHY b HE O0see ykazaHHOU B 4.6.1
HACTOSIIIETO MPUIIOKEHHUSL.

4.5 TIlpoBepka mo J0MycKaeMbIM HANPSIZKEHUSIM.

HopmMmanbHble 1 KacaTenbHbIe HAMIPSDKEHUS G U T HE JIOJDKHBI IPEBBIIATH TOMYCKaeMbIX BETUYUH
Ga U Ta, H/MM?, onpesieniseMbIx 1o opmysiam

0q = Ren,
T, = 0.5R.y,
rae
R,y - MUHMMAJIBHBIA BEpXHHUIi pesies TeKyuecTH MaTepuana, H/mm?,

4.6 ¢ dexTHBHAA HUPHHA CKATOI0 MOACKA ropa U NpoBepka ycToi4uBOCTH rogpa
Ha cpe3.

4.6.1 DddexTUBHASA MUPHUHA CKATOTO MOsACKa Todpa.
OddexTuBHas mmpuHa ber cxxaTOro nosicka rogpa, M, onpeaesnsercs no popmyie
bef = C@ a B

rac

Ce = % - 1;25, ons > 1.25;

Co = 1.0, ona < 1,25,

a |[Of
=103—\/:;
B t;\V E

t; — TOJILIMHA HETTO TOsACKa roppa, Mm;

a — MHpUHA TTosicka rodpa, M (CM. puc 2.3 HACTOAIIETO MPUIIOKEHHUS ),
Rerr — cM. 4.5 HacTOSAIIETO IPUIIOKEHMUS,

E — Mozynb YIIPYrocTH MaTepuana, paBHbli js ctamu 2,06-105 H/mm?,
4.6.2 Cpes.



[TpoBepky ycTOHYMBOCTH ropa CiIeayeT BHIIOIHITD Ul €r0 CTEHOK B OTIOPHBIX CEYCHUSX.

Kacare/bHble HAaNpsKeHUs T HE JOJKHBI MPEBBINIATH KPUTUUECKHX HANpSKeHHi T, H/MM?,
ornpezensieMbIX o Gpopmynam

T
T, =Tg npu Tg < ?F

T T
=11 —-—-2) npu 15 < —
4T 2

rjae:

Rey — M. 4.5 HacTOSIIETO MPUIIOKEHHUS;
75 = 0.9k E(——)?, H/mm*;

k; = 6.34;

E — Monynp ynpyroctu Matepuaia B COOTBETCTBUM € 4.6.1 HACTOALIETO NPUIOKEHUS;
{ — TOJIIMHA HETTO CTEHKH rodpa, Mm;

¢ — IUPUHA CTEHKU Todpa, MM (CM. pHC. 2.3 HACTOSAIIETO MPUITOKCHUS).

4.7 MecTHas TOJIIUHA HETTO JIUCTOB.

MecTHas TONIIMHA HETTO JIUCTOB MEPEOOPKH £, MM, OIIpeeIsieTcs mo Gpopmyie

t =149, [=-,

eH

rIe

Sw— IOMpHHA JIMCTa, M, NPHHUMaeMas paBHOM HIMPHHE MOsACKAa WIM CTeHKH rodpa, B
3aBUCHUMOCTH OT TOTO, YTO OoJbllIe (CM. pHC. 2.3 HACTOSIIETO PUIIOKEHHUS);

p — pesyibTupyloliee AaBieHue, KH/M?, B COOTBETCTBHU ¢ 2.5 HACTOSIIErO MPHIOKEHHUS, B
HWKHEH 4acTH Ka)J0ro mosica oOOUIMBKU NepeOOpKH; B JIFOOOM Cilyyae TOJIIMHY HETTO CaMoOro
HUKHETO T05ICa CIIEIYET ONPEAENISATh NPU PE3YIbTUPYIOLEM JaBJICHUU B BEPXHEH TOUKE HUKHEN
OTIOPBI AJIs TIepeOOPKH MK y BTOPOTO JHA, €CITH HIDKHSSI ONopa He YCTAaHOBIIEHA, MM B BEpXHEH
TOYKE IeIEPHBIX JUCTOB, €CITU IIEeIIEPHBIC WU TaCCETHBIC/IEICPHBIC JTUCTHI YCTAHOBJICHB;

Rerr - cM. 4.5 HaCTOALIETO NPUIIOKEHUS.

Jln1st coctaBHBIX TOQPUPOBAHHBIX MEPEOOPOK, KOT'/1a TONIIMHA MOSCKA U CTEHKH rodpa pa3anyHbl,
TOJIIIMHA HETTO Oonee y3Koil rpaHu rodpa AoKHA ObITh HE MEHEE tn, MM, OIpeaensieMo 1o

dbopmyie

.05
ty = 14.95, [=2,

eH

raec
S, — mHUpuHA 0oJiee y3Koi rpaHu rodpa, M.

TomnmuHa HETTO MIUPOKOM TpaHu rodpa, MM, TOJDKHA OBITH HE MEHEe HanOOJIbIIIEeH U3 CIEAYIOIMINX
BEJIMYMH:

b= (44052,1.05p) £2
w Ren P

rac



tnp — NPUHUMAETCS He Oosiee (HaKTUYECKOW TONMIMHBI HETTO Ooyee Y3KOW rpanu rodppa wim

14.9s_w \/ (1.05p/R_eH ), B 3aBUCUMOCTH OT TOTO, YTO MEHBIIIC.

5 MECTHBIE TIOAKPEIIVIEHU A

[IpoekTupoBaHME MECTHBIX TOJKPEIUICHUHA JIOJDKHO BBIIOJHATBCS B COOTBETCTBHHM  C
TpeOoBaHusiMu Peructpa c 1enpio nepeaadu cuji U MOMEHTOB, BOSHHKAIONINX B NepedopKax, Ha
COCE/IHHE MPUMBIKAIOIINE KOHCTPYKIIMU, B YaCTHOCTH, HA JIBOMHOE JIHO M MEXJIIOKOBBIC
MEPEMbIUKH MMaTyOBbl.

B uactHOCTHM, TonmMHAa W HAa0Op TAaCCETHBIX M IIEAJCPHBIX JHCTOB, ONpEICICHHBIC B
COOTBETCTBUM C 4.3 HACTOSILEr0 NPUIOKEHHUS, JOIKHBI YIOBJIETBOPATH TpeOoBaHUAM Peructpa
C y4eTOM MOJEIU Harpy3Kd, U3JIO0XKEHHOM B pasl. 2 HacToswero mnpuioxeHus. Eciu He
IPEIYyCMOTPEHO UHOE, BEIOOP M pa3Mepbl CBAPHBIX COEMHEHUH T0JIKHBI OTBeYaTh TPEOOBAHUAM
1.7 vactu II «Kopmyc».

6 TOBABKA HA KOPPO3UIO U 3BAMEHA MATEPUAJIA

Jlo6aBKa Ha KOPPO3HIO #s JOJKHA COCTABIISATH 3,5 MM.

Ecnu 3amepeHHas TONIIMHA COCTaBISET MeHee f; + 0,5 mm, TpeOyercs 3aMeHa ydacTka
nepebopku. Eciu 3amepeHHast ToNMMHA HaXOAUTCS B IIpeieaax OT fuer + 0,5 MM 10 ther + 1 MM, B
KayecTBE BO3MOKHOM albTEPHATUBHI 3aMEHE y4acTKa MepedOpKU MOKET OBITh MPETyCMOTPEHO
HAaHCCCHHUEC 3alllUTHOI'O IMOKPBLITUSA (HpI/IMCHCHI/IC 3alUTHOI'O0 IIOKPBLITHA OCYIICCTBIIACTCA B
COOTBETCTBUU C PEKOMEHIAIMSMU HW3TOTOBUTENS) WM IPOBEICHUE EXKETOIHBIX 3aMepOB
OCTaTOYHBIX TOJIIUH Y4acTKa MepeOOpKu.»



