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YKasaHuem MuHUCTepcTBa SHEPreTUHECKOro MaWWHOCTPOOHHUA OT
06.06.85 Ne CH-002/4564 cpok BBejAeHUA yCTAHOBNEH

¢ 01.07.86

Hacrosimuft pykoBoaswuit TexHHueckuil Mmartepuan (PTM) pac-
NPOCTPaHSIETCS] Ha CTSXKHble OOJNTHl COEAMHHTENbHBIX MY(PT POTOPOB
NapoBbIX CTallHOHAPHBIX TypOHH.

PTM ycranasiuBaeT MeTOJ pacyeTa Ha NPOYHOCTb CTSXKHBIX GoJ-
TOB COEIHHHTEJNbHBIX MY)T POTOPOB B YCJOBHAX COGOPKH H 3KCmiya-
TalKH NapoTypOHHHBIX arperaros.

PTM sBasiercsl peKOMEHAYeMbIM A/ OpPraHH3auuii H NpeAnpHATHI
Munsnepromaliia, NpOeKTHPYIOIHX H H3TOTABJIHBAIOIHX [1aPOBbE TYp-
6HHbI.

O6Go3HaueHust, npuMeHsieMbie B PTM, npuBeaeHbl B 0643aTeIbHOM
npHAOXKeHHH 1.

1. OBILHE NMOJIO)XEHHSA

[.1. Meton pacuera, uanoxeuuniit B8 PTM, pacnpocrpausercs Ha
NpH30OHHbIE CTAXKHble GOJITHl, NPHMEHfeMble B HACTOsllee BpeMs B
3HEepreTHYeCKHX NapoBbIX TypOGHHAX, BbINYCKaeMBIX NpPeINnpHUATHAMU
orpacau. IToa npu3oHnbiM 6OJATOM B JaHHOM CJayyae MOHHMaeTcs GoJaT,
HMeIOLHA TOJbKO OJHH NPH3OHHBIA Y4acTOK, 4acTh KOTOPOro pacnoJio-
JKeHa B OTBePCTHH ¢aanua oAHOA M3 noaymydT, a Apyras 4acTb —
B OTBEPCTHH (JiaHLa BTOPOH NOAYyMY(PTHI

3a30p MexJay NPH30OHHOt yacTblo 60JITa H OTBEPCTHeM BO (haaHue
cocrapasier 0,02...0,04 MM Ha nuamerp. B pacuyere npHHfiTo, UTO

HUapaHue othuyuanbHoe MepeneyaTKa BoCnpeweHa
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3a30p MeX]y NPH3OHHOHM yacTbio 60/ATa M oTBepcTHeM noj 60aT BO
(ps1aHIle OTCYTCTBYET.

1.2. CocTaBHON 4acTblo pacueTa Ha NPOYHOCTb CTSKHOro 6GoJirta
COeAMHHUTEbHON MY(]TH aB/seTCH pacyer 6oJTa Ha M3rHO, BHI3BAHHLIA
OKPYXXHbIM YCHJHEM, COOTBETCTBYIOIIHM KpyTAllleMy MOMEHTY, nepe-
naBaeMoMy My(}Toi. ITOT pacueT NO3BOJISIET HaATH HanpsKeHHs B
6oate npH 3aAaHHBIX A/IMHAX NPH30HHOTO H HENPH30HHOIO YYacTKOB
fosTa, a Takxe BbIYHCJAUTb HanpsixkeHHs H3rH6a B 60JITe B 3aBHCHMO-
CTH OT BEJHYHHBI YIJ1a MeXAy MJAOCKOCTAMH POJOBKH 60/1Ta HJH FakH
u $paaHua noayMmy@PThl.

1.3. Tlpu pacuyere Ha H3ru6 npusoHHas yacTb GoJiTa paccMaTpH-
BaeTcd Kak 6ajka Ha ynpyroM ocHOBaHMH. Ko3ddHUHEHT XKeCcTKOCTH
ocHoBaHUsl K HalJeH W3 pelleHHS KOHTAKTHOM 3aflauH 1A UHJIHHIApA,
BJaBJHBAaEMOro B LUHJHHAPHYECKYIO NOJOCTb TOFO Ke paauyca, H noa-
CyHTbhIBaeTcsd no GpopMmyJe

K=2ﬂ21]z th. (1)
2 1—v2 E+E

PacuetnHas cxema cTsixHoro Goara, nu¢depeHuHasbHble ypaBHe-
HHSl 3aJa4H M YHCJEeHHbIH npHMep pacueTa NpHBeleHbl B 00s3aTedb-
HOM NPHJIOXKEHHH 2 H B CMPABOYHBIX NPHJAOKEHHAX 3 M 4.

1.4. Ha cTsikHoOil 60AT HEACTBYIOT NMOCTOAHHBIE M NMepeMeHHble Ha-
rpysku. B pacuere yuuThiBaloTCs NMIIb Te MepeMeHHble HAarpy3KH, Bbi-
3bIBAIOLIHE PACTAXKEHHe — cXKaTHe 00/Ta, KOTOpble 06yCJ/0BJEHbl H3TH-
6alowuM MOMEHTOM My, Ha MydTe. DTOT MOMEHT NOABAAETCA H3-38
HayaJbHbIX CMelleHHH omnop (OMOpPHBLIX HOJIIHMNHHKOB) BaJONpPOBOAA
npH c6opke napoTypOGHHHOFO arperata HJH CMelleHHs Onop BcJea-
CTBHE nepeMellleHHA GyHAaMeHTa B npoliecce 3KCNJyaTalHtH.

HayanbHble cMelleHHs] OTCUHTLIBAIOTCA OT MOJIOXKEHHS OMNop B LieH-
TPHPOBAHHOM BaJIONPOBOJE, T. €. OT MOJIOX@HHSA, NPH KOTOPOM pac-
yeTHble H3ru6aloilliii MOMEHT H nepepe3blBalollas CHJIa B MJOCKOCTH
KOHTaKTa COefHHAEMBbIX NOJYMY®dT paBHbI HyJI0 *,

Beanunna usrubaroluero MoMeHTa Ha MydTe onpexneasiercss M3 pac-
yeTa BaJoONpoBoja NapoTypOGHHHOTO arperata, pacCMaTpUBaeMoro Kak
MHoronpoJetHas 6aJjlka nepeMeHHOro CeueHHs C 3aJaHHbLIMH HauaJb-
HbBIMH CMELEeHHSIMH onop **,

1.5. Ko3ap¢puiuueHTH 3aTAXKH v; H va H 3anachl NPOYHOCTH N, M,
H Npax YCTAHOBJIEHbH HAa OCHOBAHHH NAHHBIX O HAJEXKHOCTH CTAMKHBIX
60ATOB COEAHHHTENbHbLIX MY(dT POTOPOB NapOBLIX TYPOHH B YCJNOBHAX
3KCMVIyaTalHu 4 CBeleHHil, uMeowuxcs B auteparype (M. A. Buprep,
B. ®. lllopp, I'. B. Hocuaesny. Pacuer Ha npo4yHOCTb AeTaJjieil MalliHH.
CnpaBounuk. M., «<MaumuHocTpoennes, 1979).

* Huorpa 3apaloTcsi He HayadbHHE CMEILEHHS ONOp, a PACKPhHTHE H CMelleHHe
noaymydpt. CBA3b 3THX BEJAHYHH YCTAaHAB/IHBAETCS H3 TEOMETPHYECKHX COOTHOLIEHHH
MEXAY AJHHAMH POTOpPOB, OGPa3ylOIMX BAJONPOBOA, H PACCTOSHHUAMH MEXKIAY OCAMH
CNOPHBIX MOAIIKAHHKOB HJIH BPeMEHHBIX OMNOP.

** INporpamma pacyera, cocTaBneHHast Ha asnike ®OPTPAH-1V npumenutenbHo
Kk 3BM EC-1052, paszpaborara B HITO LIKTH. Moxer 6biTb Hcnoav3oBaHa Jnio6as
Apyras mporpaMma pacueTa BaJ/ONpoBoja.
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1.6. ins Toro 4ytoObi NPOH3BECTH PacyeT CTSAXKHBLIX GOJATOB, HEOO6XO-
JHMO BbINOJAHHTb CJeRYIOUIHEe OCHOBHbIE 3TaMnbi:

ONpeJe]nTh KOAHYECTBO CTHXKHLIX 6ONTOB, AHAMETP HX [PH3OHHOM
YacTH W JHaMeTp pacnosoXeHHs 6onTOB Ha (aanuax noaymydr H3
YCJIOBHSI NPOYHOCTH Ha CpPe3 NMPH30HHOR yacTH 60JTa OT AeACTBUSL KpY-
TAEro MoMeHTa Mpyax, nepenaBaeMoro My®dToi, C yyeTOM KpaTKo-
BPEMEHHbIX Neperpy3oKk NpH BHE3aNHOM KODOTKOM 3aMbIKaHHH HJIH
HECHHXPOHHOM BKJIOYeHHH B cooTBetcTBHH ¢ PTM 108.021.13—83.
Hanpsxenns cpesa B NnpH30HHOHK yacTd 6oNTa JO/IKHBI YIOBJAETBOPSATD
COOTHOLUEHHIO

Ty = et <0,59,. ©
Ykasanuble Bbille NpopaGOTKH H pacueTbl BBHINONHAIOTCA Ha CTafuH
TeXHHYECKOro Npe/oXKeHHs HJIH 3CKH3HOrO NpPOeKTa;

NPHHATL BO BHHMAaHHe NpH Bblfope JHaMeTpa NPH3OHHOM YACTH
60/ITOB, HX YHCJa, PacnoJOXeHHs, MaTepHasa GONTOB, a TaKXe AHa-
MeTpa M Iara pe3bObl KOHCTPYKTHBHbie H TEeXHOJIOFHYeCKHe coobpa-
JKEHHS, OCHOBaHHbIe Ha OMNbITe H3rOTOBJEHHs, COOPKH H 3KCHJayaTalHH
TYpOHHHBIX POTOPOB C CO€AHHHTEJNbHbIMH MydTaMH GJIH3KHX pa3MepoB
H nepeaaBaeMblX MOMIHOCTEH;

HAWTH HanpsKeHH Ha OTHEeJNbHBIX ydacTKax 6ojiTa ¢ NOMOLIbIO
MEeT0Ja, NPHBEAEHHOr0o B 00s3aTe/]bHOM NPHACKEHHH 2, a TaKxke Bbl-
YHCJHTb NMOJATAHBOCTb 60aTa no dopmyaam (4)—(8) paspena 2. dtu
pacyeThi BbIIOJHAIOTCS Ha CTaXHHM TeXHHYECKOro NPOEKTHPOBaHHA;

BLINOJIHHTL pacyeT 060/1Ta NPH JeACTBHH Ha HEro NOCTOAHHLIX H
nepeMeHHbIX HArPY30K. DTH pacuyeThl TaKKe BHNOJHAIOTCA Ha CTauH
TEXHHYECKOro NPOEKTHPOBAHHS,

NMOBTOPHTb pacyeT, H3MEHHB NapaMeTpbl, XapaKTepH3yIOUlHe Npoy-
HOCTb CTSXKHOrO 60/1Ta, €C/AH pacyeTHble 3anachl NPOYHOCTH OKAXKYTCH
MeHbllle PpEKOMEeHAYEeMbIX.

2. PACYET CTA)KHOIO BONTA NPHU AENCTBUH
NMOCTOSAHHOR HATPY3KH

2.1. YcHAHA ¥ MOMEHTHI, AeHCTBYIOUHe Ha GoaT

2.1.1. Ha craxHoii 60T AeHCTBYIOT CJjefylOlliHe NOCTOSHHbIE BO
BpeMeHH YCHIHS H MOMEHTHI:

oceBoe ycHaHe Q, HayaJbHOTO 3aTsra 60.Ta;

BHelllHee oceBoe ycHaHe Qo/z (OHO HAXOZUTCH M3 TEmoBOro pac-
yeTa MNPOTOYHBIX yacTedl UWJIHHAPOB TYPOHHBI B COOTBETCTBHH C
PTM 24.021.08);

nepepesbiBaollee (OKPYXHOe) YCH/iHe, COOTBETCTBYIOLLEE KPyTsi-
wemy MoMeHTy My Ha Bany, nepenaBaemomy MydTOil. YCH/IHE BBHI3bI-
BaeT KacaTe/bHbie HanpsiKeHHS B CeyeHHH NPH3OHHOM yacTh Godra,
Hanpsi>KeHHst CMSITHA Ha NOBEPXHOCTH NMPH3OHHOM YaCTH H PacTArHBalo-
mHe (CXKUMalollHe) HanpsiXKeHus BCAeACTBHe H3rn6a 6oara;

MOMEHT, CKPYUHBAIOULHI GOIT NPH 3aTSKKE €ro KJAIOUOM.
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2.1.2. Ecau x ¢aaHleBOMy COeIHHEHHIO MPHJOXKEHO BHelllHee oce-
Boe ycHJaHe Qo, TO 3aTAHYTHIA GONT BOCOPHHHMAET JIMUIb YaCTb 3TOro
ycuaust, paBHylo xQo/z. KosadpdHuMeHT OCHOBHOI HAarpy3KH x MOACYH-
THIBaeTcs no ¢opmyae

A

M
krEaTy ©)
[MoaatauBocTH onpeaensiorca no popmynam:
2,93 (at+d)(D—dy) , 255(L—D+a),
Ay =
L Edy lg (a—do) (D + dy) E, (Dz_dg) ’ (4)
Cxema GaaHLEBOrO COEAHHEHHS
R e - - - [ - S a
(2. a3
Y N
Q"
7
1 — KoHyc ApaBnenHs
Yepr. !
4
do= 3 =+ Xy Fhg F Ay ()
=1
0,8 .
p.rzﬁ’ (6)
. 0,15 ,
I.r.ﬁ.—__—_—h—E—' (7)
1,27h,
hyy == 22Ul
" E [(@ 4 0,5m,) — dﬁ] * ®)

B ¢opmynax (4) u (8) npunsro, uro tg ay=0,5 (uept. 1).

2.1.3. BeanunHa ycuiius HayabHOM 3aTAXKH 6oJsiTa, HeoGXoaHMas
IJist HalleXKHoA pa6oThl puanuesoit MydTH, coenHHsIOWe ABa poTopa,
onpejeasieTcs paBelcTBOM
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Q=v, (1 -0, ©)

Koadpduunent 3atsixku vi=1,5.

Hapsaay ¢ BuinonHenneM ycnoBHa (9), yCH/IHE Haua/bHOM 3aTAXKKH
JOJIXKHO GbITh TaKHM, YTOGBl PAcTArHBAIOUIHE HANpPSXKEHHA G; B MHHH-
ManbHOM ceueHHH G0.1Ta ¢ naowaablo Fyun HaXOOHJAHCL B HHTEpBaJje

Qs
o =p- =(0,4... 06)3,. (10)
HE3aBHCHMO OT BeJHUHHBI Q.

2.1.4. Yasunenne Goara Alg, Heo6XoauMoe s co3fanus tpelye-

MOro ycuaHs Q, npH COeJlHHEHHH POTOPOB, HAXOAHTCA no ¢opmye,

Alg= Q. (11)

HonxeH GbiThb oGecneyeH CTPOrHii KOHTPOJb PacyETHOH BEAMYHHB Y-
JauHeHHst Goata. Ilpu 3aTsxKe cneuuasbHbBIM NpHCnoco6JeHHEM, pas-
pa6oranusiM B BTH um. ®. 3. lzepkHHCKOrO, B 6Q.1T€ A0JXKHO GhITh
npeiycMOTPEHO OTBEpPCTHe AHAMETPOM 4 ... 8 MM.

2.2. Hanpsixxenus B Goate

2.2.1. PacraruBaiolllie HanpsixKeHHs Oyi BAOJAb OCH 6OJITa BbiuuC-
asoTea no gopmyJe

Qa+"-Q—;

Ox1 = 2 +out+ 3. (12)

[TepBoe cnaraemoe npeacraBiasieT coGOi HanpsiKeHue, BO3HHMKalO-
utee oT cHA Q; M Qo, AeACTBYIOWMX BAO/ML OCH 60J1Ta, M MO3TOMY OHO
OAHHAKOBO AJsl BCeX CeueHH# i-ro yuyacrka. Cymmy o, +0,, 0603Ha-
YHM 0)i, € HanpsXKeHHe G, — BbLI3BAHO M3rHG6OM 60JTa OKPYXKHBIM
YCHJIHEM, COOTBETCTBYIOUIHM MOMEHTY M,; o), — BLI3BaHO Heneprne-
JHUKYJSIPHOCTBIO TOJIOBKH HJH TaiKh 60JiTa OCH OTBEpCTHS Nox Goat
BO (pa1aHILe.

HanpskeHHe 0); pasiMyHO A/ ceueHHi B npenenax i-ro y4acrka.
Ono onpesenisieTcs NO MeTOAHKE, NPHBEJEHHON B 0OA3aTeJLHOM MNpH-
JIOXKEHHH 2.

2.2.2. HanpsixenHus CMATHA Oy HaXOAATCA MO MeTOAWKE, NPHBELEH-
HOM B 00513aTEJbHOM NpPHJIOXKEHHH 2.

MakcuManbHas HX BeJHYHHA JOCTHIaeTcsl HA NOBEPXHOCTH MPH3OH-
HOrO YYyacCTKa B MeCTe CTbiKa ¢.iaHleB noaymyor.

2.2.3. Kacare/bHble HanpsXKeHHA Tys, BO3HHKAIOWHE OT OKPYXKHOrO
YCHJIHS, COOTBETCTBYIOLLErO MOMeHTY M,, onpeaeasiorcs no ¢opMmy.e

o (13)

Mo RezF °
KacareasHbie HanpAXeHHSA Tmki, BOBHHKAIOLLIHE OT MOMEHTA, CKpy-
yHBalouLero 60T NIPH €ro 3aTAXKe, HaxoasTcs no ¢popmyJe *

T

* Hopmul pacueTa Ha NpOYHOCTb 3/EMEHTOB P6aKTOPOB, NapoOreHepaTopoB, CO-
CYA0B H TpyGONPOBOAOB ATOMHHLIX 3/IEKTPOCTAHHUMA ONLITHHX H HCC/JEA0BATENbCKHX
SAEPHHX PEaKTOPOB K ycTaHoBoK. M., «Metanaypruss, 1972...,
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0,1Qd

Ty = g 14
Mxi 0,2d: ( )

2.3. Jlonyckaemble HanpsiXXeHHS H 3aAaChi MPOYHOCTH

2.3.1. B kayecTBe KpHTepHs NMPOYHOCTH AJisi MAKCHMAJbHbIX IKBH-
BaJIEHTHBIX HanpsKeHHH B 60JiTe NPHHHMAeTCA Npejes TeKY4eCTH Og2
MaTepHasa, H3 KOTOPOro OH H3roToBJieH. 3HaueHHe Opp NPHHHMAETCH
paBHBIM MHHHMAJIBHOMY, YCTaHOBJIEHHOMY CTaHIApTOM HJIH TeXHHue-
CKHMH YCJOBHSIMH A/ MeTa/j/la JaHHOW MapKu mpH pa6ouyeil TeMne-
partype 6oJrta.

2.3.2. YcaoBHeM MPOYHOCTH CTHXKHOrO 60ATa SIBAAETCH COOTHOUIe-
nue

o < [3]. (15)
Hanpsixkenus 6,; N0JACYUMTHIBAIOTCA N0 dopMmy.e
°912V0i1+°§_°x10y+3(rl2"n+1,2ﬂxl)' (16)

IMpu c6opke, Koraa PoTOp HENOABHXKEH, HANDAXKEHHA G,,, BXOMA-
mue B dopmyay (12), orcyrcrByor (oy=tma=0;,=0) u GoaT Ha
CKpy4yHBaHHe NpPH 3aTAXKKe NPOBepsieTcs No ¢popmyae

°91=V‘~°x1)2+3tfuﬂ . (17)

IpunuMaeM, 4TO B npoliecce 3KCnJyaTaluHu GOAT BCAeACTBHEe BHG-
PalUHH PacKPYYHBAETCH H HAMPSKEHHUA Tuxi =0, TOraa

O9y = Vcii + 03, - a,ﬁa, + 3“%, . (18)
2.3.3. lonyckaemoe HanpsixkeHHe HaXoaHTCA no dopmyae
_ Y2
[o] ==~ (19)

I1pu 3aTaxke 6oaToB 3anac npoyHocTH n>1,25.

TIpn HoMHHanbHOM pexuMe paGoThl 3anac npowsoctd n>=1,5, a
fIpH KPaTKOBpPEMEHHLIX MNeperpy3kax (HeCHHXPOHHOe BKJIlOueHHe, BHe-
3amnHoe KOpPOTKOe 3aMblkanue) n>=>1,0.

3. PACYET CTA)XHOI0O BONATA NPH NEACTBHH NOCTOAHHOR
H NEPEMEHHOR HArPY30K

3.1. TlepemenHoe ycuaue BAOJb OCH GOJTAa BH3HWBaeTcA H3rH6aio-
UM MOMEHTOM Ha MydTe. Bennunsa 3TOro MOMEHTa HaXONUTCA M3
pacueTa BaJONpPOBO1a C YYeTOM 3aJaHHOFO CMelleHHst onop npu c6op-
Ke H NPH 3KCnJyaTallHH TypGoarperata (cM. m. 1.4).

3.2. B nepBoHayaJ bHO 3aTAHYTOM COEJHHEHHH CTAXKHOM GoaT Oyier
BOCNIPHHHMAaTh JHHIb YacTb BHEWIHEH OCEBONM Harpy3ku (NOCTOAHHON
H NnepeMeHHOH) TOJNbKO B TOM cJyuae, eClH He OyaeT HapylwaTbCcs
[IOTHOCTb CTbiKa coeaHHseMblX noaAyMy®T. Ecam Hayanbublit 3atar
OKaXETCi HENOCTATOYHLIM AJA O6ecnevyeHHs NJOTHOCTH CThIKA, 6GOAT
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6yneT BOCIPHHMMATb MOJIHYIO BEJHYHHY BHeELIHedl HArpy3kH M ero
NPOYHOCTb CYILECTBEHHO CHH3HTCH ([a)Xe NMPH CPaBHHTEJbHO HeGOJIb-
HIHX TMePeMeHHbIX HanpsiXKeHHAX MOXeT NMPOH3ONTH pa3pylueHHe).

YuuTbiBas 310, NpH 3aTiXKe GOJTOB HEO6XOAHMO OOECNeYHTh Tila-
TeJbHbIA KOHTPOJb BeNHUMHB Q, HaHnGoJsiee HalexKHbIM fBASETCA KOH-
TPOJL yaJiuHeHHst 6osTa, KOTOpoe nmoAacuuThiBaercss no dopmyae (11).

3.3. IlepemenHble HanpsiKeHHS PACTAXKEHHS — CXKATHA BAOJAbL OCH
fosiTa Ha i-M yyacTKe NOACYHTHIBAIOTCSA MO GopMye

= 2Musc
Gy T —
xi ZRﬁF,' (20)
3.4. YCHJlHe HayaJabHO# 3aTAXKKH, 06e‘C‘ﬂe‘lHBaK)luee NJIOTHOCTDb CThl-
Ka COefMHAEMbIX NOAYMY(T NpH NEHCTBUM NOCTOSAHHBIX U NEPEMEHHbIX
BHEUIHHX HArpys3o0kK, HaXO4HTCH NO (t)OpMlee

Q= (1= 4, (1 —n Lo, @)

Kosdpduunenr 3atsxku v2=>=2,5. [To-npexxHeMy He3aBHCHMO OT Be-
AnunH Qo M Myy JOJIKHO BBINOJIHATLCH ycaosue (10).

3.5. Tlpu pacyere 60.1Ta Ha BBHIHOCJIHBOCTb NMPH COBMECTHOM Jeil-
CTBHH NOCTOSIHHBIX H NePeMEeHHbIX Harpy30K YUHTBIBAIOTCA TOJbKO HOP-
ManbHble OCeBble HaNpsKEeHHs; KacaTeJbHble HAaMpsi2KeHHs H Hanpske-
HHSI CMATHA He Y4HTbiBaloTcA. i obGecneyeHHsi MPOYHOCTH CTAKHOrO
60/1Ta JOKHB GbiTh BblAEPXKAaHbl HEOGXONHMblE 3aMachi: N, — 3anac
NPOYHOCTH NO AMIVIHTYJe NepeMeHHbIX HaNpsiXKeHHA H Nyax — 3anac
NPOYHOCTH NO MAKCHMaJbHbiM HanpsikeHHAM. OHH BBHIYHCASIOTCA MO
dbopmyaam:

2(5®) o1 — api 90

n,=— . 22
: (1+ dupt) 90 (22)
2 (s(P) —
P "(a ) (] q’ubi)cxl (23)
(1 + %0i) (xt +321)
B ¢opmynax (22) u (23) cornacuo TOCT 25.504—82
)
3(p) ——__—-.i"i.; 24
("-1)01 Kot (29)
K, 1 1 -
Koi= 7+ 7 ) .
rie i — HOMep ceuennsi 6oJiTa, B KOTOPOM ONpele/siiOTCR Na H Mmax;
K,—1+q(a,—1) @)
KC Kﬂ’
=K (27)

2



Ctp. 8 PTM 108.021.18—85

a(?) d
rae K,=1— (]_ - )0,77 ]gﬁ(;' ans d<<150 mmM; (28)
5(p)
K, =-— aaa d>150 mu ¥, (29)

-1

rae do=7,5 MM — quamerp raaakoro Jjaboparopsoro obpasua; d —
nHaMeTp AeTajlu;

KoathhHuuUHEHTB YyBCTBHTEJNLHOCTH METaM1a K KOHUEHTPALMH
HanpPSKEeHHH

o // ﬁf

10

I, o

7] WA e
99 — 1]
y /; S

[T —

N
02k7
0 1 2 3 ) 5 6 mm 7
y—————-’-
Yepr. 2
Kp,=1-—0,22 lng(lg ;—"0—1). (30)

rae Rz — 1wepoxoBaTocTb MOBEPXHOCTH MAeTaJ/H; Op-— BPEMEHHOE co-
nporusienue, Mlla;

¢° ‘
Yot = R 0 31
rae b, =0,0242- 10-40s. (32)

Jlnarpammebl 3aBHCHMOCTe(l BeJqHuHH ¢, a , K, , Kr npusejens Ha
yepT. 2, 3, 4, 5.

o(P)
* Ilpn orcyTcTBHH 3KCnepnMeHTaJbHHX JdaHHHX OTHOUICHHE
P

ANA rAajiKnx
-1
1a60paTOpHLIX 00pa3UoB npuHiMaT pasBibiM 0,8,
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Teoperuueckne KO PHUHEHTH KOHLEHTPAUHH HANDAKEHHN
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Yepr. 3
KosgpduunenTst Bansuua mepoxosatocTu
NOBEPXHOCTH HA Npefen BHIHOCAMBOCTH
Rz
MAM
10 =
== a 1,6
N L]
0.9 RN - T 3,2
» \; N TN 53
N h ?
0.8 %\\\\‘ be

! NN TR 72,9
07 \\\\ \"\ 125

N { N
KF(JG’RZ’ N \\ Ry 30
o8 NN

N
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Yepr. 4
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Ko3ahpHuMeHTH KOHUEHTPauWM HanpsiKeHwd B
60aTOBLIX CcOeAHHeHHsX (d=12 MM) npu pacTs-
MEHHH — CXKATHH IS MeTpHYecKOR pe3nbnl

6
4
K, ,
400 600 800 MNa 1000

Oy ——>
Yept. 5

Hnsi obecrieyeHHs MPOYHOCTH CTSXKHOrO 6o/iTa PeKOMeHAyloTcs 3a-
nachl n,=>2,5; fmax==1,1. B kauecrse npuMepa B cnpaBoyHbIX NpH-
JOXMeHHAX 3 U 4 JaH NMOJHBIA pacyeT Ha NMPOYHOCTb CTAXKHOro 6oara
mydTtet PBJL — PCJI potopa Typ6uubl K-300-240 1O JIM3.
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NNPHJIO)KEHHE 1
O6sa3areavroe

OBO3HAYEHHUSA, NPUMEHAEMBIE B PTM

E — moaysb ynpyroctH martepuana 6osartos, Mla;
E, — monyab ynpyrocTH mMarepuasaa ¢aaunnes, MIla;
v =0,3 — ko3pduunent Ilyaccona marepuana Goatos u Quanlen
noaymyor;
* — KO3()(PHUHEHT OCHOBHOH HarpyskH;
Ay — nopatauBocTh aanua Mydral, cm/kH;

A¢ — NogaTAHBOCTL 6oaTa, cM/KH;

kp — NMOJAAaTNUBOCTb pe3bbul rafiku, cM/kH;
A, — NOAATJIHBOCTb ro/0BKH Gosita, cM/KH;
Ay —-Koaq)cbﬂunen'r NnoAaT/IHBOCTH 1Wai6bl, cM/KH;
a—Hap;y)KHbm JHaMeTp ONOpHOH NOBEPXHOCTH MWaibu (raii-
KH), CM;

d,— 1uaMeTp OTBePCTHH BO (1aKlUe NOAYMYPT nox GOATH, CM;

d — HapyXXHBbIl AHaMeTp pe3bObl, CM;

d, — BHYTPEHHHH JHaMeTp pe3b6bl, CM;

X — TeKylllasi KOOpAMHATa Nno AJduHe GOATa, CM;

[, — nauna i-ro yyacTtka 60/Ta, CM;

d, — AMaMmeTp i-ro yyacTka 6oaTa, cM;

F,—nnomane cevenus i-ro yuyacrka 60JlTa cMZ;

F nia — MHHHMaJbHaf MJOWAAb CeYEHHS 60111'3 cm?;

F —nJjowmajb ceyeHHs NPH3OHHOH YacTH 60.’1Ta, CM2;

], — MOMEHT HHepUHH CeueHHs i-ro yyacTKa 6oJata, cm*;

D — pa3HocTb MeXy HapyXXHbIM AuaMeTpoM (saHua noaymyd-
Thl Yy MJOCKOCTH CTbIKa M AHaMeTPOM DPacnoJoXXeHHus oceil
OTBepCTHH NOA 60JTHI, CM;

Rs— pannyc pacnonoxeHus Ha (aanue noaymydTs oceit oTBep-
CTHH nox 60JThHI, CM;

L —nonycymma ToiuHH ¢JaHUeB COeAHHAEMbIX NOAYyMyQT,CM;

h — BHICOTA rOJIOBKH 60JITa, CM;

h, — TOMIIHHA W6k, cM;

Z — 4uca0 6OJITOB;

Q, — ycHaHe HayaJbHOH 3aTAXKKH Gosita, KH;

Alg — yannHeHHe 60JTa NPH HAayaJdbHOH 3aTSAXKKe, CM;

Q, — BHelIHee oceBoe ycHJHe, KH;

M, — H3rubaiomuiit MOMERT Ha MyPpTe, H-M;
M, — KpyTSLHA MOMEHT, nepenaBaeMbli MY(TOH NPH HOMHHAJb-
HOH MOLIHOCTH TYpOGHHBI, H-M;

N — MmolHOCThb, nepenaBaeMas My¢ro#, KBT;

n,—y4actoTa BpalleHHs pOTOpa NpH HOMHHAJIBHOM pPeXH-
Me, 06/MuH;

|, — HampsiKenHe H3rH6a G6OJTa YCHAHEM, COOTBETCTBYIOUIHM
MoMeHTy M,, MI]a;
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o, — Hanpskenue uarn6a B GoJTe, BLI3BBAHHOE HenepreHIRKY-
JIIPHOCTBIO TOJIOBKH HJH TaHKH 60JTa OCH OTBEPCTHS MOJA
6oaT BO ¢paanue, MIla;

Sy; — pPacTArHBAlOULHE HANpsXKEeHHst Ha i-M yuacTKe Gonta, MIla;

O, — HanpsKeHHs CMATHA Ha NPH3OHHOM yuacTke Goata, MIla;

Ty — KacaTenbHble HANpPSXKEHHA B CEYEHHAX NMPH3OHHOTO y4acTKa
6oJTa OT KpYTAULEro MOMEHTa, MepelaBaeMoro Myo-
ToM, MIla;

Ty — KacaTeNbHble HANPsXKeHHs B CEYEHHAX {-r0 yyacTka OT Mo-
MeHTa, CKpyuHBalowero GoaT npu ero 3artsxkke, Mlla;

Gy; — 3KBHBAJIEHTHble HANpsXKeHUsl Ha [-M yyacTKe GoJara, MIla;

[s] — nonyckaemble Hanpsixenus B G6oate, MIla;

G, — pacTATHBAlOLlHe HanpsXXeHHs NPH HayaJbHOH 3aTsXKe B
MHHHMaJbHOM ceueHiH 6oarta, Mlla;

v, — KO3(p(PHUHEHT 3aTAXKKH A/ NOCTOAHHOH BHELIHEH HarpysKH;

Yy -— KO3 PHUHEHT 3aTAXKKH /A NepeMeHHON BHelIHeH Harpy3kH;

n —3anac NpOYHOCTH NMPH AEHCTBHH NOCTOSIHHBIX Harpy3ok Ha
604T;

n,— 3anac NpOYHOCTH MO aMMJIHTYAe NepeMeHHbIX HanpsiKeHHH,

N 4,y — 3a0aC NMPOYHOCTH MO MAKCHMAJIbHbIM HaNpsiXKeHHAM;

Gy — NMpeae] TEKyyecTH MaTepHana Go/irta npu paGouei Temme-
parype, Mlla;

6, — BpPeMEHHOe CONpOTHBJNEHHe (npeles NPOYHOCTH) CTajaH 60J-
Ta npu pactsikennu, Mlla;

¢_,—npeies BBIHOCJIMBOCTH Ha M3rH6 NPH CHMMETPHYHOM LIMK-
ae, MIla;

oP) —npenen BLIHOCAHBOCTH Ha PaCTXKeHHe — CXKaTHe TNIPH CHM-
meTpuuHOM lukJae, MIla;

g — K03(p(PHUHEHT YYBCTBHTEJbHOCTH METaMJa K KOHIUEHTPaUHH
HanpsKeHH#H;

@,— TEOPETHYECKHH KO3((PHUHEHT KOHUEHTPALHH HanpsiKeHu#;

K,— Ko3h}duuueHT BAHAHHA NOBEPXHOCTHOTO YMNPOYHEHHS Ha
npenes BbIHOCJAHBOCTH;

K, — Ko3)duUHeHT aHH30TpONHH;

K,— 3¢ dexTuBHbl K03)DHUHEHT KOHUEHTPALHH HanpsiKeHHi;

Ky — koadduunent BAHAHHUA aGCOJIOTHBIX pPa3MepoB Ha npeaed
BbLIHOCJIHBOCTH,

K, — k03 dHlUHEHT BAHAHHA 1IEPOXOBATOCTH MOBEPXHOCTH Ha
npenes BbiIHOCJTHBOCTH;

$, — K03 PHuUHEHT YyBCTBHTENBHOCTH K aCHMMETDHH LHKJAA Ha-
NpAKEHHH;

%, p — KO3 OHUHEHT uyBCTBHTENbHOCTH K acCHMMeTPHH UHMKNa Ha-
NpsXeHUu#R Aas AeTadH.
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NNPHJIO)KEHHE 2
O6a3areabvHoe

PACYET CTA)KHOTO BOJITA HA U3THUB
OT NEACTBHUA OKPY)XHOI'O YCHJIUA,
COOTBETCTBYIOWETO KPYTALEMY MOMEHTY,
NEPEJABAEMOMY MY®TON

{. OCHOBHbBIE NOJIO)KEHHUA

1.1. PaccmatpuBaercs u3ru6 6osTa OT AEHCTBHS OKPYXKHOTO YCH-
JIHSl B CThiKe (JIaHIEB, COOTBETCTBYIOLIEr0 KPYyTsllieMy MOMEHTY, nepe-
JlaBaeMoMy MYQTOH.

1.2. Cunamu TpeHHs B CThiKe (aanueB npexebperaeM, 4To HAeT
B 3amac APOYHOCTH 6oaTa.

1.3. B pacuere npeanosaraercs BO3MOXHOCTb 3aJlaHHA Pa3jIHYHBIX
MaTepHaJ/ioB (p/aHLEB CTATHBaeMbIX POTOPOB.

1.4. Boatr paccMaTpuBaeTcs Kak 6ajka, COCTOALLAass H3 ueTbhipex
Y4acTKOB NMOCTOSIHHOIO CEYeHHs.

1.5. [lpeanonaraercsi, uTo 3a30p MeXAy NPH30HHOW YacTbio GoJiTa
U OTBepcTHEM NoJ 6OJNT OTCYTCTBYET, H MydTa noa NpH3OHHON YacCTbio
6oJiTa paccMaTpHBaeTcsl KaK ynpyroe OCHOBaHHe.

1.6. B pacuere yunThiBaeTcs BJHSIHHE Ha M3rH6 060/Ta HaJHYHSA
TEXHOJIOTHYECKOro JAOMycKa MNepneHAHKY/SPHOCTH OMOPHON MOBEPXHO-
CTH FOJIOBKH 60JITa HIH TaKH OTHOCHTEJbHO OCH OTBEPCTHS moJ GOJT
BO (aaHlle.

1.7. TlonaraeMm, 4To Ha KOHUaX GO/NTa HMEIOTCS CJelyloulHe rpa-
HHYHbIE YCJOBHA: YIJbl NOBOPOTAa KOHLEBBIX CEYEHHH, COOTBETCTBYIO-
HiHe 3aJaHHOMY Ha YepTexKe TeXHOJOrHYEeCKOMY AONYCKy nepreHAuKy-
JIIPHOCTH, M paBHble HYJIIO Nepepe3biBaloOLHE CHJIBI.

2. BbIBOJL OCHOBHbBIX YPABHEHHA

2.1. Pacyetnasi cxemMa 60/ITa H CHCTEMa OTCYeTa NOKa3aHbl Ha yep-
TEeXe.

2.2. OKpyXHoe yCHJHe B CThIKE CBSI3aHO C nepelaBaeMblM MYQTOi
KPyTAILHM MOMEHTOM CJelylolleil 3aBHCHMOCTbIO:

My
P‘"‘":z_Ro'
KpyTaunii MOMEHT BbluncaseTcs no popmysne
9
M,= 195N .
ny

2.3. las kaxporo yyactka 6oaTa cocraB.iseM ypaBHenHe H3rn6a.
MepBbiit yuacTtoK

1 1
Y1 (%)) =5 Cix3 +‘_3‘sz%+ Csxy + Cy,

rae x; — TeKylllasg KOOpAHHAaTa nepBoOro yyacrka 6onTa,
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Bropoh yuactok
Y2(x2) = GV, (5) + CoVa (]) + C: V5 (8) + GV (8) -+ A,

rae A — BelHUHHA CMelleHHs NEpBOro M BTOPOrO y4YacTKOB
6oaTa BMecTe ¢ (jaHUeM (CM. yepTex);

Pacuernan cxema 60ata m cxema aedpopmauun 6oara

/]
L,

\\ANNNNNN\N S I orss o

1 0, © 0, Y 0, <

VY, Yz Y3 Yo

1, 2, 3, 4 — pacueTBble y4yacTku Ooata; !/ — pacuerHoe cMmewerue 1-ro U 2-ro ywya.
CTKOB GoATa NpH cMelleHuu JeBoro dnaanua; /1 — pedcTpuTennHoe cMmellerHe Goata
Vi, Vi, Vs, Vi— dynkuun Kpunosa;
E|=m‘x2.
4 —————
K,

3aech x; — TeKyliags KOOpAHHATa BTOPOTO yuacTKa; m,= IEL
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l(";le K\ — Ko3hpHiHeHT KEeCTKOCTH YNPYroro- oOCHOBaHHA AN NMepBOTO
NaHua;

EE - —
Kl= 2’2(;:__.‘-_-) E-I—lEl ; )’2=Y2+A§ A “=Y1(0 _-y‘!(l?)o

rae y;(0) —nporn6 Goata B Hauale TPeTbEro y4acTKa;
Y2(ly) — cocraBasiouas npornGa B KOHIle BTOPOTO y4acTKa.
Tperuin yuacrox

Ya(x3) = GV (%)) + C1oV, (52) + €1 Vi (5) + Ca Vi (Bo),
e temm e | 2

3nech Ky — KO3 (HLUHEHT KECTKOCTH YNPYroro OCHOBAHHA AJisi BTO-
poro ¢dnaHua;
_ 3 EE,
Ky= 22(1—) E+E;°

rae E; — Monyab ynpyrocTd MatepHana BToporo ¢JaHua.
UeTBeprnil yuacrok

1 1
¥ (x4) =% Cax3 +‘2— Ciix3 4 Ciyxy 4 Cyq.

2.4, JIns Haxox/leHHS HEH3BECTHBLIX [IOCTOAHHBIX BOCNOJb3yeMcs
YCJIOBHSIMH CONpPSIXKeHHs1 yyacTKoB 6oJTa:

)'1(11)2)’,“(0); yzl (ll)=y;+1(0);
ELy, (L) =El,,y;,,(0); ELy; (1) =El,,9{,,(0),

KOTOpble MpeACTaBJAIOT co60ifi PaBEHCTBO nepeMellleHHA, YrJoB NOBO-
poTa, H3rHGaIOIHX MOMEHTOB H Mepepe3biBAIOILHX CHJ Ha rpaHHuax
yuactkos (i=1, 2, 3). Ha rpanuue yyacTkoB 2 u 3 yeTBepTO€ yc/0BHE
3aMeHseTCHd Ha El-‘»y2 (12) =Poxp; El3y;(0) =Poxp.

2.5. OcTanbHble HeH3BeCTHble HaXOJHM H3 TPAHHYHBIX YC/NOBHH Ha
KOHLaxX 6anku:

¥1(0) =g,
y; (0)=0
Yi(l)=qy,
y; (L) =0

rae o, o) — YrJbl NOBOPOTA KOHUEBHIX CEYeHHH, OTBeyaloline 3aaaH-
HOMY Ha uyepTexXe TEeXHOJOTHYECKOMY RONYCKY MNeprneHRHKYASAPHOCTH
ONOPHOH TNOBEPXHOCTH COOTBETCTBEHHO TafKH H TrOJOBKH 60/Ta OTHO-
CHTEJbHO OCH OTBEpCTHA noj 60JT Bg dnanue;

a=

Ha JICBOM KOHIle [

Ha npasoOM KOHLUe l

"B
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rae A — 10nycK nepnesAHKyAspHOCTH; B — nHaMeTp raiiku (roJoBKH).
2.6. Hanpsixkenus naruba B nomepeyHbIX ceyeHusx 6oJTa ompeje-
asiorea no gopmy.e

. Mﬁiard‘
ST T
LPH 3TOM
M£l3r= - E,Iy; (xl)'

2.7. MaxkcHMaJbHble HANPSKEHHst CMSATHS NPH3OHHOM YacTH 60JTa
B Hauajie TpeTbero yyacTka HaXoAfTcA no dopmyae

__ _K.y:(0)
Y™ 0,75d;

rae y3(0) — nporu6 GoaTa B Hauale TpeTbero yuactka. MakcumaJb-
Hbleé HanpsKeHUs CMATHS1 60JTa B KOHLE BTOPOrO yyacTKa HaXOAATCS
no ¢opmyne

_ Kiy: (1)
y =70,75d, *

rae Yy (ly) — cocrasasomas nporu6a B KOHlle BTOPOrO yuacTka.
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ITPHJIO)KEHHE 3
Cnpasounoe

NMPUMEP PACYETA CTSI)KHOIO BOJITA HA U3TrUB
OT AEACTBHSA OKPY)XHOTO YCHJIUA

B kauecTBe mpuMepa npH NMOMOUIH nparpaMmbl, co3nanton B HI1O
LKTH na s3vike POPTPAH-IV ana mawnus EC-1052, npoussenen
pacuet crsxHoro Goata Myotet PBJL—PCJIL potopa TypGuub
K-300-240 I1O JIM3. Pacuer BbinoJHeH AJf JBYX BapHAHTOB: YIJbl &
H o) PaBHbl HYJIO; yrabl o H ai paBHbl 1-10-3 pax, uTto cooTBeTCTBYeT
TEXHOJIOTHYEeCKOMY JAONycKy nepnenaukyaspHoctd (A=0,08 mm).

1. HCXOAHbIE JAHHBIE

1.1. CxemartuueckHii ueptexx 6oaTa AaH Ha uepT. l.

Hauubl pacyeTHBX yyacTkoB Goata: [;=2,7 cM; =53 cm; [3=
=5,7 cM; 1,=2,3 cm.

Huamerpsl yyactkoB Goara: d,=3,5 cM; d2=5,0 cM; d3=5,0 cm;
d4=4,4 CM.

Marepuan 6oara 25XIM®P, E=2,17-10*-9,81 =212 880 MIla.

Martepuan ¢aanua P2MA, E,=E;=211900 MIla.

MouwsocTs, nepenaBaemasa myéproin PBA — PCH, N=95000 xBr,
no=23000 06/mMuH, 2=12, Rc=28,25 cM.

2. PE3YJIbTATH PACYETA

2.1. Pe3ynbTraThl pacueTa AaHbl B BHAe AHarpaMMm Ha uyepT. 2 u 3.
OG6o3Hayenna Ha guarpamme:
y — nporu6, cM;
Q. — nepepesnBatolas cuna, kH;
M — n3ruGawounin Moment, H-M;

o,; — HanpsixkeHus uaru6a, MIla;

Ty = 1:32 — HanpsxKeHus cpe3a, MIla;
]

oy — Hanpskeuns cmstas, MIla:

2 3okas 276



CxemMaTHueckuil ueptex cramuoro 6oara mydptsi PBJL — PCIL 1ypOunm K-300-240 1O JiM3

1 |0,08|

27

b3)

57

23

”If; -6g

?35

IV

i

P50

NN\

7

i

P44

g5

Il

Y

[

1. I, 111, ]V — ceveHusi, B KOTODPHIX OMpeLeNsieTCA YCTAJNOCTHAS JIPOYHOCTD GoaTa

Yepr. 1

P65

9650

£8—81'120'801 Wld 81 “dtD
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Pesyabtathl pacueta Ha u3rn6 ctsxuoro Goara mydpte PBIL — PCIL
Typ6unn K-300-240 NO JIM3

X
0 2 4 6 8 10 12 14 16 M

oy
d'/ =~

y ry

0,003 7 7N
0, 006~ __v’/'

(4, ]
0,009

100
x;; A\
1 2] [\

ran—

25 1 /7 N
0 = 7 1(} N %16 o
~25 21 M ) 1 | L } m
)
=1600 7 ==
”
- 1200 _/\ 7
pi =000 77 X
7
=400 y
0 2 4 b 7/8 1 12 1 16 an
400 7]
800 N
HM
1200

a — nporuGul  Goata; O — NepepeabiBaloulas CHAa; & — HIrHGaloWHil MOMEHT;
1 — peaydbTaThl  pacueTa IIpH o:-a|=0:_ 2 — peayabTaTel  pacyeTa NPH
a=a;=1-10"3 paa

Yepr. 2
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CraTtHyeckHe HanpsiKenus B cTakuom Goate mydtn PBJ — PCJL
Typ6unn K-300-240 MO JIM3

200
Mla

150

100

1
—
P
=N

80
|

05 -50

-100

-150
-175

10

Mha
] 6

2

Tmi_g

140
Ma

100

\

A0

[ 20
0

dyr' ‘20

N\ |

P X

te___ 16 oo

-60
-80

\ il
; 3o\\\%ga_
/

8

a — HanpsXeuHa Haruda; 6 — HanpsKenus cpesa; 8 — HANPHAKCHHA CMA-
THR; [ — pesyabTaThl pacuera npu a=o,=0;

a=t=1-10"

Yepr. 3

2 — peayabTaTtbl pacyerd IIpH

paa
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ITPHJIO)KEHHE 4
Cnpasouroe

NMOBEPOYHbIA PACYET HA NMPOYHOCTb CTSA)KHOIO BOJTA
MYoTbl PBJ] — PCAL TYPBUHDI K-300-240 110 JIM3

1. PACYET BOJITA NPH NOCTOSAHHORA HATPY3KE

1.1. Ucxopnble naHHbie

1.1.1. CxemaTHueckHuii yepTex 60JTa 1aH Ha 4epT. | cnpaBo4HOro
MpHJOXKeHHs 3.

Marepuan Goara 25XIM®, E=212880 MIla, a,2=670 MIla,
e =785 MIla, 0_;=373 MIla, ¢'?} =298 MIla.

Marepnan ¢aanues P2MA (OTY 24—10—004—68), E,=
=211900 MITa; L=8 cm; D=8,5 cM; Rs=28,25 cm; dy=5 cm;
a=5,_85 cM; d=4,2 cm; h=2,6 cm; 2=12; d,=3,615 cM; Qu=332 kH;
Myar=153 KH-M (u3ruGaiomiuii MOMEHT HaiiieH C MOMOILbIO NPOrpaM-
Mbl pacyeTa BaJjonpoBoia, paspa6orannoit B HITO LIKTH. 3ror Mo-
MEHT COOTBETCTBYeT PAacKpbiTHIO MydTbl Ha 0,7 MM HAH CMelleHHIO
OMOPHOro MOAWHMNHHKA Ha 2,97 MM); N=95000 kBt; no=3000 06/MuH.

1.2. Onpenenenne Ko3(pHUHEHTA OCHOBHOR HArPy3KH

1.2.1. Coraacuo dopmynam (4)—(8) nacrosiuero PTM
2,93 (5,85+5) (8.5—5) , 2,55(8—8,515,85)

3TT900°5 |8 (585-5)(8.555) T 21900 @559 —

=0,280-10-* cMm/kH;

)\¢=

4 118 0,15
he = 212 880. 3l4(36~ + 351+ 502+ 442 )+42 212880+26 212880

=0,566-10—* cm/kH.

ITo popmyae (3)

%=

0,28

0,28 +-0,566 =0,330.

1.3. Bbi6Op BeIHYHHBI YCHAUS nepnouaqa.nbuou 3aTAXKKH
1.3.1. TockonbKy B paccuuTbiBaeMoit MydTe BO3HHKaeT H3rH6Galo-
wiit MOMent, Bocnojb3yeMcs ¢opmyaoit (19). Ilpunnmaem v, =1,5,
ve=2,5, Toraa
2. <15:3.108
Q,=1,5(1—0,33) 32 4-2,5(1 033)—,TW
=178,1 kH.
Hanpsxenuss B 60/Te, Bbi3BaHHble 3THM YCHJIMEM, OfpejeasieM Mo
¢dopmyae (10)
178,1.4

s =135 =185 kH/cw?=185 MITa.
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Tax Kax NOMXKHO BbNONHATbeA ycaoBHe o,= (0,4...0,6)002, npu-
mMeM 03=0,400,=270 MIla.

1.4. HaxoxpaeHHe yAaHHeHHA GoaTa npu BLIGPAHHOW 3aTsKKe

1.4.1. YanuHeune 6oata onpeieaserca GopMyaon

Alg = Qhs = 3, F minls;
Als=27.9,62-0,566-10-7=0,147 MM (=0,015 cM).

Ycunue 3atsxku, o6ecneynpaiollee ynauienne Alg=0,015 cm, pas-
Ho Q,=265 kH.

1.5. HanpsixeHus B Goare

1.5.1. PactaruBaioliHe HanpskeHHs BAOJAb OCH 6O/ATa MO yyacT-
KaM onpejeasitorcs no gopmyae (12)

Qa‘*""&

r4 ’ 0
xi Fi + u + i
rae 0;, — HanpsXxeHHus n3ru6a B Goare, nojayyeHHbie IMNpH a=aq;=

=1.10-% paa (A=0,08 MM) H npeicTaBieHHble B 06A3aTENbHOM NpH-
JOXKEHHH 2.
B ceuenun I
265.40,33 322
AT T w442
4
B cevyenun 1l
o1 =1404+10+4=154 MIla;
BceyeHuu Il
Ox111 =285+495,54+95,5=476 MIla;

B ceyeHuu IV

[+]

+8+10=36 kH/cM2=360 MIla;

Oxiv=267+ 191 =458 MIla.

1.5.2. KacateabHble HanpsiXKeHHSt OT OKPYXKHOrO YCHJIHSI, BbI3BaH-
HOro KpyTsllkM MomentoM M, (B ceyerun 1), Haxoaum no ¢op-
myase (13)

e = T = 4,66 kH/cu?=46,6 MITa.

1.5.3. Tlpn BHe3anHOM KOpPOTKOM 3aMblKaHuu B mydrte PBJl — PCJI
KpyTAlWHA MOMeHT Bo3pactaer B 1,67 pa3a no cpaBHeHHI0 ¢ HOMHHAb-
HbIM

™ =46,6-1,67=77,8 Mlla.
B ceuennu II
ok = 140410-1,67+4=161 MIla.
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1.5.4. KacaTteabHble HanpaXeHHs OT MOMEHTa, CKpy4yHBawoulero
GoaT npu 3atakKe, onpejensieM no gpopmyae (14).
B ceuennn G6oaTa ¢ MunnManbHbiM 1HaMeTpoM (ceuenne 11I)

o 0,1‘{.)6'5'4.2 _ |3v0 KH/CM2= |30 Mna-

a0, 23,59

1.6. lonyckaemble HanpsXKeHHs H 3anacel NPOUHOCTH
1.6.1. DxBHBaNEHTHbIE HANIPSIKEHHS:
Ha Bpalaiouemcs porope B cedeHny Il Haxoaum no ¢opmyae (18)

o,y =V 1542+ 1242+ 154 - 124 + 3-46,6° =254 Mlla;

Ha yuyacTKe ¢ HauMeHbwHM auametpom (ceuenue III) npu cGopke
poTopoB (npoBepka 60/Ta NpH CKPYUMBAHMH NPH 3aTAKKE) COFJACHO

¢dopmyne (17)
o, = V380,524 3-130°=442 MIla;
NPH BHE3aNMHOM KOPUTKOM 3aMblKaHHH
%2 =1/1612+2457+161-245+3-77,87=379 MIla.

1.6.2. [lonyckaeMble HanpsKeHHA:

MpPH HOMHHANLHOM pexxHMe paboThi
Sy

fo] =2

[o] =-300- =450 MITa;

NnpH KpaTKOBPEMEHHBIX neperpyskax

[o] =21 =610 Mla.

1.6.3. 3anacnl NPOYHOCTH nO Npeaesy TEKy4yeCTH MNpPH  3aTsxKe
60.1TOB
670

=

=1,562>1,25.

B cBa3u ¢ teM, uto Ha mydpre PBJL — PCJl nmeerca uarubaiowuit
MOMEHT, A/ OnpeJe/NeHHs 3anaca NPOYHOCTH AJst 60/TOB BO Bpallaio-
eMcst porope TpebyeTcsi NPOBeCTH pacyeT NPH NEpeMeHHbIX Harpys-
Kax.

2. PACHET BOJITA NPH AEACTBHH NOCTOSIHHOR
W NEPEMEHHOA HATPY30K

2.1. Hanpsikenusa, BO3HHKAaKOUIHE OT AEHCTBHA BHELIHEH NepeMeH-
HOH Harpy3kH B ceyeHHsx Goara

2.1.1. IlepemeHHblit H3ruGaloULIHil MOMEHT Ha My(dTe co3gaer nepe-
MeHHble HanpAXeHHA PacTAXKEHHS — CXKATHA B CeyeHHAX 6oJTa.
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ITo popmyne (20) nacrosumero PTM

- 8.15,3-109 _ _
Sa= 19318400825 030 =20 kH/em?=20 MITa;

S = e 033=15 kH/ew?=15 MITa;

- 8.15,3.108
= {7314.3 52.98 25 0,33=3,1 xH/cM2=31 MIa;

- 8.15.3.108
v = Tairer s 0,33=2.9 kH/cw2=29 MITa,

Qa

2.2, Mpepennt BIHOCAWBOCTH GONTA B PA3NAHUYHBIX CEYEHHAX

2.2.1. [puHuvMaem Ko3PPHUHEHT BAHAHUA NOBEPXHOCTHOrO YNpoy-
nenns K, u ko3pobuuienT annzoTponid K4 paBHbLIMH eJHHHILE.

2.2.2. 3navenns K, An1a pa3nuyHbix ceuyeHuit Goata.

3Hauenns spdexTHBHLX KO3dPHUHEH-
TOB KOHLEHTPALHH HanpsXeHHA B 3a-
BHCHMOCTH OT OTHOWEHHS PajHyca
3aKkpyrnenns nog ronaoskoi Goara K
AHameTpy cTepXHa Goata

5

0 0,05 000 015 020

Ceyenue |

K, =2,8 (ueprex);
Ko=1—(1—0,8)0,77 Ig = =0,88;

K, K,
ch T K

=3,18.
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ITo ueprt. 4 nacrosimero PTM naxonum
K.,=0,82 (Rz = 25);

K py=3.18+ g7 —1=3,40.

Ceuenue II
K: =1,0 (uer KOHueH'rpa'ropa);

=1—(1—0,8)0, 771g-——-—087
K,
2 =114,

Mo yept. 4 naxogum
Kp,=0,92 (Rz=4);

Ky, =1, 14+—-—-~—1—— 1,23.
Cevenne III
D 49 P2
=73 =L4 =B
[To uepr. 3 nacrosiwero PTM naxoaum
a =22 K,=22;
=1—(1-0,8)0, 771g-—-——0 897;
K,
e =2,45.

Ilo uepr. 4 Haxoanm
Kg,=0,82 (Rz=25);

Kpw =245+ g5z —1=2.67.

Ceyenue 1V

s Merpuueckoit pesb6ul no ueprt. 5 nacrosiiero PTM uaxonum

K,=48; K,=0,89.

[To yept. 4 naxoaum
K.,=0,97; (Rz=2),

4,8 1 _
KDIV =W+W—l_5'42.

3nayenus npeaesoB BbIHOCJHHBOCTH HA pacTAXEHHE — C)KaTHe AJd

pa3HbiX ceueHHil onpeneasIOTC No (popmy.ne (24):

() py = op =88 MIla;
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298
(5(31)0“ m=242 Mlla;

(5®))om =75 =111 MITa;

() pry =2~ =55 MITa;
$,=0,02+2.10-4,=20,177.

Ko3sdphHuHEHTH YyBCTBHTEJNBHOCTH K aCCHMETPHH IHKJA JJsl pas-
UbIX ceyeHHi 60/1Ta onpenesasieM no ¢opmyae (31):

0,177

Yopr = —3.4~ = 0,052;
boon =gy =0,144;
Yopi1 = 01 l,2737 =0,067;
Yoprv = 0 177 =57 =0033.

3anacbl NPOYHOCTH RO AMIINTYAE NepeMEHHbIX HanpsHKeHHA
05 0
2.88—2.0,052.36 =6,58;

M= "150,052) 2
9.242-2.0, 11154 o oo
N = —F0.1H 15— — 20003
9.111—2.0,067-476 oo .
Mg = (7006031 — —h/8:
2.55-2.0,033-458 _, e

By = (150,053

3anacnl NMPOYHOCTH MO MAKCHMaJIbHbIM HANpAXKEHHAM
2.884 (1--0,052) 36

”maxl = (] +0|052) (3604-20) =|,29;
2.242 4 (1—0,144) 164 o o
Momatt =~ 30, T80 (151§ 15) ~ — o185
2111 4 (1-0,067476 | o3,
e == (1+0,067) (476 4-31) I
2.55 4 (1—0,033) 458
n ==1,1.

maxtv = ~(140,033) (458+29)

Kak nokaswiBaer pacuer, 3anachi NPOYHOCTH COOTBETCTBYIOT PEKO-
MEH1YyEMbIM.
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NMEPEYEHb NOKYMEHTOB,
HA KOTOPBIE JAHbI CCblJIKH B TEKCTE HACTOAIWLETO PTM

OG6o3HayeHHe 10KyMeHTa HanmeHoBanHie pokyMeHTa HOM?TRX"KH
PTM 108.021.13—83 Pacuer BanonpoBosa typGoarperara 1.6

Ha BHe3anHOe KOPOTKOe 3aMbiKaHHe
PTM 24.021.08 Typ6HHH napoBbie CTauHOHApHLIE. 2.1.1

Hopmu Tensosoro pacyetra. Pacuet oce-
BOrO YCHJIHS

[OCT 25.504—82 Pacuetsl H MCnBWTaHMA Ha npoy- 3.5
HOCTb, MeTOoaHW pacueTa XapaKTepHCTHK
COMPOTHBJAEHHA YCTANOCTH
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CONEP)XAHHE

1. O6wne noaoxenus .

2. Pacuer cTa&HOro 60nTa NpH IeACTBIH MOCTOAHHOR HArpyakH

3. Pacuet cTaxHoro 6o.4Ta npH NefiCTBHH NMOCTOSIHHON H NMEPeMEHHOR Harpysox
IMpunaoxenune 1. O6o3nauenns, npumensemse B PTM .

IMpunoxenue 2. PacueT cTaAMHOrO 60aTa Ha H3rHG OT AEACTBAST OKDPYIKHOrO
YCHJHS, coomeTcTBylomero prTﬂuxemy MoweuTy, nepenasae-
MoMy MYbTO#R . . .

Mpuaoxenune 3. MpuMep pacyeTa cTaxHOro 6oaTa Ha H3rH6 OT JeACTBHA
OKPYXKHOrO YCHJIHA

Mpunomxenne 4. [Tosepounwnii pacueT Ha NPOYHLCTb CTAXKHOTO 60JiTa Mydﬂ‘u
PBI — PCJ Ttyp6uum K-300-240 IO JIM3 . .

—_— O Q) e

13

17

21
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JIHCT PETHCTPALHH H3MEHEHHA

Howmepa auncros (crpanuu)
x b
e} e . t:
Hsm = g §'>< = a Cpok BBefeHHS
' -4 o < = Q.: =
% q=) 3 §~. = g 8 E( 2 H3MEeHeHHsa
z = g E é e é Q ©
= o = sa | LT | E =~
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