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YK 621.873.2 I'pyrna T'8G

PYKOBOAAWNN TEXHWAYECKHWN -MATEPHAN

KPAHH TPY3ONOABEMHLIE

BAPABAHBI KAHATHBIE PTM 24.090.21-76
METO[ PACUHETA

BreopuTcst Biepnuie

PacnopmkenneM MuHUCTepCTBA TSHXKEIONO M TPAHCNOPTHOrO Mo
wunocTpoenus oT O derpana 1976 r, Ne I'C~002/108C pamumi
PYROBOFWME TeXHUMECKUT MaTepualn yTHePKASH B KAHEeCTBE POKO-
Melyemaro,

Hacrommuit PTM pacripocrpansierca na GapaBanp KPaHOR, /6w
Goflox u NOAOGHLIX NOABEMHBIX YCTPOUCTE ¢ TJamkol WMt npodi-
mlponmmoﬁ NOBEPXHOCTHLIO, H3TOTOBJICHHLIE TIUThIMU WIH CBAPHBIMI
W lIpeHA3HAYEHHBIe AN ONHOCTIONHON NapURKH KaHaTa,

TM pernamdeHTUpyeT pacueThl pasMepon  HWIMHAPHUYECKOol W
'ropuenoﬁ CTeNnoK Se\pnﬁnua u COeAHHAINIIMX UX CBApPHLIX WBOB,

1. UWIHHAPUYECKAS CTEHKA BAPABAHA

1.}, Tomuwna nnmmapuveckoit crenky & onpepensercs
CheyneM nopsioke:

BLMUCaeTCSH npuﬁmxm(muoe sHayeHyue TOMNHHBI HHAHHAPHYO =
CKOl CTeHKM

B

T _

«

8, = 0,05 1 76] MM, (1)

rae T -~ nanGonkiuee CTATHYECKOe NATsHKeHHe Kanara, Kre (oM,
PTM 24,090.29-77 ,Kpaual rpysonoawemusic, Mexa-
maM nogrema”);

t - patcrTodmle MeAXny COCGRHMMYM BHTKAMH KAHATA, MM
{uapr, 1);
[6] - fonycknomoe  HampsKeHUe, Krc/MmZ, onpefenseTcd To
At L,

Onmpeneyiores suavenne Koabduunenra ¢ ,

YYHTHIBAIOWETO
nusime pedopaannit CTeNKH U KaHaTa

Haname ojutimancioe  No 7404531 MepeneyaTka pocnpemena



Crp. 2 PTM 24,090.21.76

E E -1
K X 2
= 2
p=(1+ Egd € 15 (2)
rpe 8 ~ npubmikeHHo npunuMaeTcs papHoi § )
Eg -~ Monynn ynpyrocTd creHKku GapaGaua, Kre/mm2, Nng

cpapHEIX cTalbhmx Gapatanoe Eg = 21000 Krc/Mm2;
Ans MATEIX cransHhx Eg = 19000 Krc/MM2; ang uy-
TyHHMX GapaGanos Eg = 10000 Kre/mm2;

EK - MOAY/bL YHPYroCTH KaHATa, KI"C/MMZ. Dig wecTHNpan-
HBIX KAHATOB C ogranmecxmm CepaeUHUKOM Ex =
= 8000 xre/mm= 2 C MeTa/VIiuecKuM ceppeunvkom Ep =
= 11000 xrc/mMm<;

FK - nowann cedenusd BCexX IIPOBOJIOK KAarara, MM2;

OroHuYATSILHO TOMMNUHA UM/IMHADHYECKO! CTeHKHW § onpepelis-

ercAa no dopmyne

&= 1,07(;)7?87 MM, (3)

Tlpu orsowenuu mmupr GapabGana x ero miamerpy L/ IO > 2
nomyckaeMpie Hanpsokerus [G ] B dopmyne (3) crenyeT yMeHbw
wure Ha C% npu HaBueBke Ha Gapabay ABYX KOHUOB KAHATA M HA

0,5C% ~ npu HapupKe O[HOIO KOHUA, TIpUYEeM Mjis EL’—- . -‘DL = 0,1;

0,2; 0,3 mMoxuo NpuusTHL (nonyckas MmHeRHyIo PHTEPIONALHIO)
C = 5; 10; 15% cooTeercrpeyno, rune d - AUAMETP  KaHATA,

Unmngpuuecknft Gapaban mia omsocnoftuofl HapupxHE XanaTta

A R
o

Yepr, 1
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Ta6naua 1
MT—T é\om Honyckaesme wanpaxemss [G] nis pas=
L §, E§ NUYHRIX Tpynn pexuMoe paBoTw Mex?lxmama
Mavepnan g\:«‘ Ed {ro PC 5138-75), xrc/umM
] Slmag¥
%gg gf 51 2 3 4us5 6
== ©
Crant: BM Cr3cn 24 - 20 17 15 13 11
Cranb 20 2 - 21 18 16 14 12
Cranb QOI2C 31 - 26 22,5 19,5 16,5 14
Crams 15XCHA 358 - 28 24 21 17,5 15
Crann 35/1 28 - 23 21 17 14 12
Crank 55/ 35 - 26 23 20 18,5 14
Yyryn CY15-32 - 32 11 10 9 - -
UYyrys CY18-36 - j36 13 | 11,5 10 9 -
Yyryn CH24-44 - 44 17 15 13 11,5 10

1.2, Unmuaapuueckas CTEHKA NMpOBEpsieTCa HA  YCTOHYMMBOCTD,
a TakXe IO BemiMHHe narubaiowmx Hanpskexuft y cTeika ¢ peGpa~
MH KECTKOCTH M C TOplEeBOli CTEeHKO#,

1,3, llpopepouHaslii pacyeT UMW/MHAPUYECKONl CTEHKY Ha YCTOH~-
YMBOCTL BHINIONHASTCH NO Jopmyne
Gy

P Gn
rage 1N - 3anpac yCTOMYMBOCTH UMTMHApHYecKofl CTeHku, PexoMeH-
ayerca [n] 21,7 ma craneumix n  [n] = 2,0 s
YyryHHbIX GapaGanos,
G4 — HOMUHANLHbIE HANPSWEHHR B UHI/MHApHYECKOl CTeHke,

n =

>[n], (4)

Gy = 1 urc/wz, (5)
Jt
Gy~ KpPHTHYECKUE HANpKeHNsd, xrc/MM2;
& & )
Gy= 0,92 Eg* T \/"}‘;" KU'C/MM<, (6)
Ho He Gonee @y = 0,86, ~ mna craneHmx BapaGanon; Sy "

= 0,6 6 gy ~ A uyrydnnix Gapabanos;



Crp. 4 PTM 24,000,21-76
R~ papuyc GapaGana, Mm;
1~ paccToanue Meay TOPICBLIMH CTEHKAMY UM KC1hUOM

WECTKOCTH M TOpUeBOi CTEHKOH, MM MeWAY KONLUAMI
wecikocT, MM (cM, uepr, 1),

Ip1 HepoCTATOUHON YCTONUHBOCTH LNIMHAPAYECKUX C'TEHOK
(dopmyna 4) ux Tonumma ypermuupaeTcs WIM BBOASTCA  KONblla
WeCTKOCTH, PacyeT Koneu xecTKOCTH NpusefieH B paspene 2,

Pacver no dopmyne (4) ne nywen, ecnu suauwenus L/ I npu
pasppIX peimuunax J / & u HOMUEANLHBEIX HATIPRNEHUAX, BEIYUC-
neunwix no gopmyne (5), ne npepsiuaT 3naycHul, YKAIAHHLIX ©
Tabn, 2,

Tabnuna 2

Gy, 3uavenna L/ D nns paanuubmx D/ &
Kre/MMTY o5 30 35 40 45 50 55 60
Crany: SaNL)
15 - 8.5 5,2 4,2 3,56 3,0 2,7 2.4
20 - 5,2 3,9 3,1 2,8 2,2 20 1,8
25 - 4,2 3,1 2,5 2,1 1,8 1,6 1,4
Yyryppie  Gapagankl,
10 5,2 4,8 3,7 3,0 2,5 21 - -
12,5 4,1 3,7 2,9 2.4 2,0 1,7 - -
15 3.4 an 2,5 2,0 1,7 1.4 - -

1.4. Tlposepounniii pacueT manpsivennit B LUWIVHAPUYECKO
CTeHKe Yy KONblA KECTKOCTH BHINOIHEOTCA o $OpMyne

T o
Gp= P o -g,';*t-' <« [é] xre/mmT, (7)
rae &g -~ TOMUVHA UMIMHAPUYECKOK CTEHKH Y KONLlla wecTKOCTH
C Y4eTOM BO3MOMHBIX yTolweuu#d (uepr. 2, a, 6),
@ ¥ Pp ~ xodbdunuenTr, IapUcAMe OT napaMeTpa .

3navenue ) onpenensieTCs NPUHATLIMK PA3MEpaMH Gapabana
no gopmyne

T
) R; /R 8
2) Al 0.64 P ~6-‘- » '2‘_'! ] (8)
0,7+1,3 5%

R
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K pacuery nanpaxenult 8 cTerxe y xonnua
poit cTerku

HOCTKOCTH H Y TO[@~

§ R
O
/{/ 4 &y f

\

Yepr, 2

rpe S K = TOMUMHA KONMLUA KECTKOCTH, MM (om4, 11, 2);
a, r;, Ry - paamepn GapaGaua.
Mpu y 21, @op=1,mpu y=<1, @g=05(1+¢). (9)

JnavenMst ¢ npuHuMapTCa no Tabn, 3,

Ta6nuua 3

_a Kosdduumert ¢ ana pasauyusix y

VR o 01,0 1.5 | 2,0 3.0 | 5,0 10,0 |25,0 oo
0 1,7 111 | 1.21 1,25 (1,31 {148} 1,56 | 1,62
0,3 1,07 1,10 1,16 1,22 1,29 11,34 } 1,39 11,43
0.4 1,07 |1,07 | L1t 1,04 11,19 [ 1,23 1,28 | 1,32
Q.5 1,07 1,07 | 1,07 1,07 L,09 11,137 1,17} 1,19
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1.5, MposepoyHuif pacuer Hanpskerul B HWmMHApHYecKol
CTeHKe Yy CTHKA € Topuepofi CTeHKoi BRHINOIHASTCH NO dopMylie:

¢ = 0.80(e6, +pFg) <L6] wonm,  (10)

rpe H - ocepas Harpyaka, cO3paBaeMasi OTKIIOHEHNEM  TPY30roil
NOABeCKK To ocnr Gapabana, Xrc; NpH OTCYTCTBHH  Che=—
UaNLHBIX DAHHBIX TNPHHHEMAaeTCHd, 4TO Kaapii HaBHRBRae-
Mell 1a GapaBaen xaHaT cosnaeT narpysky He=O0,1T;

& u p - xosdhuuMenTs, 3aBUCSAIME OT NapaMeTpa ©, ompepena-
eMoro sapaHHLIMU paaMepamu Gapabana:

2
1,3+ 0,7(m/R,) 3
' 2 )
®=0,30 S V—R—(-g—’-) s (11)
1 - (rz/R2)

rne Sy -~ TOMIVWHA TOpPUEBOH CTEHKY;
Ry, 7y, @ - pasmepw GapaGana (wepr. 2, s, r).

Ing xoHcTpykuuu yana, NpueefeHHoX uHa uepT. 2, B, pu a#0
asnauenmua & onpepensorcs no Taén, 4, npu 2 = O no $opMmyne

<)
£=1,8277%. (12)
P = .——C-l.-... (13)
1+0

Ta6nuna 4

Koadduumens £ nia paamsunwmx ©

7R§ o510 | 1.5 2 3 5 10 25 | oo

0,3 - l057 {0,690 0,77 10,86 | 0,95 /11,03 | 1,10} 1,15

0.4 - - 0,57 | 0,64 | 0,72 | 0,79 | 0,85 | 0.02 | 0,95
0,5 - - 0,58 0,84 0,69 0,74 0,79
06 |- | - - - - - |o54 | 0,58 | 0,60

Ina xoncrpyxuuw yana, npupenennofi na wepr, 2, r,

od
£ = 1,8;1%’;‘%. (14)



PTM 24,090,21-76 Crtp. 7
Cy
/_) = 2t é"’. (15)

3uavenng Cl OAS HEKOTOPBIX SHAaYeHU 73/Ry npusepens B
rabn, 5 {unpgekcs mpu » , R omywmenn),

Ta6nuya S
Ko tenT Kosdduuents C ang /R
0,3 0,4 0,5 0,6 0,7
Ccy 144 1,23 1,02 0,81 6,59
o 0.91 0,84 0,76 0,68 0,58
C3 1,47 1,42 1,36 1,20 1,22
C, 2,02 2,13 1,49 1,08 0.72

Mpu & < 0,5 pacyer no ¢opmyne {(10) ne npouapdmMTCH,

1.6, Tpu nepminonuennu ycaopwit (7) v (10) Tomumma  nue
MHAPUYeCKOl crTenku Gapafana yeenuuupaetcss. B muThix GapaGa-
HAX MOXMO OUpPaHU¥UTLC MECTHHIMW yToluenusMu (oM, wepT, 2, 6),

2. KONbUO XECTKOCTU

2.1, Onpenenenve TOJULHHLI KONbUA xecTKocTH {cM, uepr, 2, a)
NpON3BOAUTCS IO dopiyne

S, ast% M, (16)

2,2, Ecm umeer mecto cooThHomenwe R/§ > 25, KObUO
eCTKOCTH (I10oCKoe) npoBepsSeTCH HA YCTOMMMBOCTE No (OpMyne

L l+ry B, Sk 3.
ny= K 7 Gﬁ(ﬂ)' (17}

rne 71, - 30IaC YCTOMMHBOCTH XOMNBUA KECTKUCTH, Pexomenmyer—
ca 1,235
G4 - onpenensercd no gopmyne {5);
y = onpepeinercs no gopmyne (8);
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E - Mopynn ynpyrocTi Kolqinhua, Krc/MM‘?';
K - KOSdelﬂlHeH'l‘. onpenenneMbm B 3aBUcCuMoOCTH OT 3aQaH-
HBIX PASMEpoR Konkua,
Npu 74 /Rl =0,70; 0,75; 0,80; 0,85 &« =1,9; 2,3; 3,0;
4,1 COOTBETCTBEHHO,

3. TOPUEBAA CTEHKA BAPABAHA

3.1, lMposepourLIfi pacYeT TOMUVHL TOPUEBON CTEHKY  BHUION~
HAETCHl 1O YCNOBHIO:

Gaﬂlc»;?—«s,.étwu&fs[ts.] xre/mm?, (18)
rie f;—;- +f* "L 3 XPC/MMZ, (19)
~M o2 -
Gy = Cy 6 +0,67 s '3 Kre/MM©, {(20)
T
é\ ———
- & .
NP 01
f s, V& (21)

dnavenua xoopduunenTon &£ M O NPUHUMAIOTCS B COOTBETCT~
BUM C yxasannamu n, 1.4,

JUI§i KOHCTPYKUMU 1O HEpT. 2-, enpr @ =0 U=0,39]j-:296 ’
(22)
uig KOHCTpYKuUwn Ilo wepT, 2, r U = 0,78; Cy =
1L3(R,/ m)° - 0,7
1,3(R2/ T'Z)‘- + 0,7
NPOBEPAETCS 18Khe HANPSKEHUE B TOPUEBOll CTeHKe Yy CTYMHULEI
- Y - ~H 2
Gop = 0'89C3f,5 T+ (Cq = pCq) 3 3 < [G] xre/mMm=, (23)
r
Ro

rne C3 = 0,77(1+C2 )y Caq ‘095(1+ln*—')c 1

Tabn. 5), a Xo3pdmuuenT § onpenenseTcs no (popmyne {(21).

{cM, Tabn, B);

(oM,
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4. CBAPHBLIE 1IBbl

4,1, B pacMeTax CrapublX WBOB HA NMPOYHOCTL HeOGXOmMMO
yyuTbipaTh (uepr, 3):
MOMEHTB! Yy CThHK& OT pammanbHON Harpyosxu

E&
M, =BT =TT Kre-Mm,/MM, (24)
MOMENHTEl Yy CThIK& OT OCeBOil Harpyaku
£ : o
M, = 5 H xre MM /MM, (25)

MoMenTH ¥ NepepedLipaloliMe Clit UMIMMAPWRecKol

W Topuemoit Crenok OapaGana npu CUTCYTCTBUW KOH-

conbuoll cTenKu {(a) W NpW Hanuuuy KOHCONBHOR
crenxn (6)

o

;| A\
N |J’a

B I R

44

‘mmm"’"—ﬂ A o

_ W T =

P
WLLLTs e

Pel
———i—

SR _l — “ - o

MROGKTH: O = UWIMHIAPMYECKER cTeHKa; T -~ TOPUEw-
BAR CTEHKA, X = WKOHCONMRHAA CTeHka

NepT, 3,
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nepepe3BIBAIOIINE CHIIBI OT pajMalEHON mArpy3KM B INIOCKOCTH,
nepneniKynsproli ocn Sapabana

Q= Uﬁi%T Krc/mMm, (26)

Tiepepeabipaloiiie CWiibl OT ocepolt Harpyskm Nno o6pasyomei
M HAPa

S = -,;LE H xrc/mmM, (27)

4,2, Cpapusie wBbl ROMKHBI UMETEH NPOYHOCTH HEe MeHBIlYIo,
YeM COe[MMIHAEMEIe UMU SJIEMEHTH = NWIMHApHYeckas W Topuerpad
CTEHKM, DTO € OTHOCUTCH K TPOAONEHBLIM H IIONEePevuHbIM wBaM
mnmmapugeckoii crenku Gapabana,

lpuMepsl pacyeTa NpHBeAeHb] B IPHJIOKEHWH CIPABOYHOM,



PTM 24.,090,21-76 Ctp. 11

NMPUNOXEHNE
Crnpapo4noe

NIPUMEPH PACYETA
Ilpumep 1,

Vexomme paHupie:
Paamepr GapaBGana NpHUBeLieHtl Ha 4epTEKe.
Marepuan - wyryn CU24.44, Moaynn
= 10000 xrc/MmM“, momyckaemoe
= 11,5 xrc/MM“ (raén, 1),

Kanat mlame'rp%vl d = 24 MM, nmaomans NONEPEYHOro  Ceye-
ma F = 215 Mm™, Moayns ympyrocTs EK = 9000 xrc/Mm<,

Ilar namuexku t = 27, HanBonowee craTuveckoe HaTSXKEHHE Ka-
mara T = 6500 krc (ueprex, a).

ynpyroctu Eg =
HATIpSKEHHe [&]=

OcHopble paamepr GapaGaron

Jooo

i
|

L T-6500x2¢

pI55

&
"‘;* W)
P ) T
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Ipyma pexunma pafors Mexanuama 5,

1. Onpepencuie TOMUMEL UMTHRAPHYECKOHl CTEHKH,

Tlo popryne (1) weuncisercs npubmnKeHNnoe JHAYCHUE — TO/l-
IHHBl CTEHKY

6

- T _6500_ \
) n Q0,95 t [e] 0,95 57115 = 20 MM,
Mo ¢opmyne (2) onpenensieTcs anauenve KoadduimenTa @
-l -l
E *F 2 2
X__ K 9000°215 _
y=C*Ega, i) = (t*Tocoozo27 ) T 08

Mo gopmyne (3)

—e . ~880Q__ _
T7ay = 1.07:0,85 57 115 = 191 v

MpuaumaeTca okpyrraenno & = 20 MM,
2. [povepxa uWAMHAPUMECKOR CTEHKY Ha YCTUNYABOCTb.

Mo dopmyae (S) onpepensercst HOMIHANLILG lNATPSHKEHUE

e T . .8500 _ ., 2
6u Tt 20.27 L2 kre/mMm“©,
Tak nak /4 = 1000/20=50 n &, = 12 xre/mMv?
Tonpw L 7 0 = 3000/1000 = 3 pacyer Ha YCTOHYUBOCTL HEw
obxomuM (TaBn, 2),
Kputuueckoe nanpsxenne no gopmyne (6), npu l =L

F=1,07¢

- g [ 20 _ /20 _ 2
GK—O'SZEGz ‘/R— 0,92.10000- 3000 500 =12,2 krciMM
(R = 500 MM, no cpepHei JMHMKX HABUTOTO KaHarTa),

Mo n, 1.3. npopepsercs yciopue

6, <0,68g,= 0,644 = 26,4 krc/Mm2,

3danac yCTOWYWBOCTH

Sk _ 12,2
n= =

w6, 0,856°12,0

= 1,20 <2,
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HeolxommMo yeemuuts Tomuuwy uwnuuppuueckok crewku (npu

§= 256 MM n= 2) unmm DoAKpemMTE CTEHKY TOMUMHOL &=20MM
KOIBIUOM KECTKOCTH,

ﬂpu OHOM KOHNBUE »KECTKOCTH pacyeTHAasl MIvHA L YMeHLIL A=
€TCH B/ABOE ¥ COOTBeTCTREHHO YBeIHYHBAETCS lanac YCTORYMBOCTH

n=2:1,2 =240 > 2,

3, PacueT xonpua xecrkocru,

TomuuHa KoJNLlA ECTKOCTH [AOKHA GHTh HE Mewee BeIUuH~
Hel S, ompenensemol no ¢opmyne (16)

‘/_3_ 20 _
SK 28 R 2:.20 500 8 MM,

V3 KxOoHCTpyKTHBHEIX coobGpaxenuit npunaTo S = 15 MM,

Tek xax R/ & = 250/20=12,56 < 2 & (cm m2.2), 70 npo-
BepKa KOMhUA HA 'YCTORYUBOCTHL HE HywHa, Bce we nuke  TIPRROw
IMTCA BTOT pacyeT, yTobhl NMOKA3ATL NOCNEeNOPATENBHOCTL [EHCT-
BUil.

[ins mpovepku sanace yCTORMMBOCTH KONbua xectkocTd (wep-

Tex. 5) ripw r /R1 = %{S;% = 0,8 onpenensetcs KoadppuUUEHT ’r

no popmyie (8)

2
o - - (r/R1) ‘/Egi&
7\:0: ().7+1'3(7’1/R1)2 8 8

2
1 - 0,8 /SO 15_
=0,64 0'7 + 1.3'0,82 052

Mo rabn, 6 K = 3,
No tpopmyne (17)
15 3
1+ E. wa L:82:10000
. ‘ﬂ - 0.52:12  (¥500.26 )

7'70'2! K

B~25>3:
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4, Tipopepka uuminppuueckoli crenku GapaGana Y  Xouela
KECTKOCTH,

B cooreercreum ¢ m. 1.4 g ¥ = 0,52 no Ta6n, 3 omnpe-
nensem

¢-= 1,07;
s @= 0,85;
go= 0.5(1l+¢g) = 0,5(1+0,85) 0,93,
Tomuusa CTeHKu y Konplla mecTkoctn dp= 30 MM (uep-
Tex, 6),

To dopnyie (7)

~

Go=¢ ¢ J:t = 0.93-1.07'§§'QQ" = 7,95 KPC/MM2<[G].

3027
5. Tpopepka uMIMHAPUYECKOHR cTenxun GapaGama y CTmka C

TOpUEBOM CTEHKOIl,

N,
2
B coorpercreuu ¢ m 1.5 mpu S, =15MmM n > = 0,4

dopmyne (11) ) Rz

1.3 4 0,7(72/Rz) ‘/.?__'S_r. S
@ =0 T T AT R(3) -

2 3
o 1u3+0.7: 4“FQ 15y
=.0,39---&—-~*14é—-~l oA 200 (30) = 0.08.

INo ta6bn, 5 C, = 1,23,
Mo gopmyne (12)

o

£=1,82 T?'é - 1,82 '(i)'%g" 0,10.

Mockoneky & < 0,5, pafuueiiuuil pacueT MOXeT He
HATBCA M NPHBOMITCH C NE/IbIO NOKasaTh
onepauuit,

No dopuyne (14) c

o 23
1+0 1,06

Tlo dopmyne (10) npu H = 0,2T=0,2+6500=1300 krc on-
penenseTcs

BENON =
NoCNeAOBATEIHBHOCTE

= 1,16,
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H 1300

Srp = 0:89(€6, +p7g7) = 0.89(0,10:12,0 +1,15 1300,
21

= 4,15 xre/mm2 <[],

G. Tiposepka TopueBO#t CTeHKY,

Hanpspkennst B TOpUEBOH CTEHKE ONpeAelqioTCs P COOTBETCTBUM
¢ nyskrom 3,1 (ueprex, B),

Mo ¢opmyne (22) mpu 6 = 0,06 w a =0

1+260 1.12
v= 0,39 1+6 0,39 1.06 =041,

TTo dopmyne (21)

g .%SL 20
£=¢ +u‘/— 0,095 + 0,415 = 0,20

Mo (bopmyne (19)

wpt. 8300 _ _.éi_.(_),, 2
Gr—fs 7 +f)S =0,20 15. 27+1 16 10,0 xrc/mMMm<,

Mo Ta6n, 5 npu 7;4=04 Cy = 0,84,
Io gopmyne (20)

1300 _..
¢,=Cp 6 +0,67577 0,84 10,0+0,6 758 = 12,5 xre e’
Mo dopmyne (18)

6y= /6%-é,0,+6f =710,0°-10,0:12,3 + 12,32 =
=11,8 KFC/MM‘?'

yro GmuaKo K ponyckaeMomy sHauenuw [é&] = 11,5 Kre/Mm2,

Hanpskenust B TOPUEBOA CTeHKe Yy CTYMHMUE! ONpEfeNsioTCH 1o
Ppopmyne (23),

7’
No Ta6n 5 ms -é=o4 Cy=1,42, C4=2,18, ¢ =0,20

- - 6500
er=0:89C3f5 +(Cyq- fcs)s 2= 0,89°1,42:0,207-C+

£ (2,13 - 1.16-1,42)-‘?%%"—6,7 xre/mi2<[e],
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Oouvep 2,
HUcxomivie panubie

Bapaban csaproft ua cramt 1S5XCHJ, mopyne ynpyrocru Eg =
= 21000 xrc/mMmM2, pomyckaemoe nanpsnkenue [G]= 17,5 xrc/My®,
Ocransnee WCXOpHEe DAHNLIE T ¥, 4TO ¥ JUlA Npunmepa L.

1, Onpenenenue TomuuHm, UMIMHADHYOCKOHR CTEHKH,

Mo dopmyne (1) eriuncnaeTcst NPREMUKEHNOS SHAMENHUE TOMKH=~
Hh} CTEHKH

6500
= "‘I""s Pt ara———_ oy
Sp = 0198 7= 0,05 T=r=r = 13,1 wm,

Mo dopmyne (2)]onpenenne-ncn BHa4eHMe xo?@uuuewra ]

Ey"F - e Y -
o (] 4K 7, 10000: 2,45 "7
U gt ) (PG00 1o 27) T 988

Mo dopmyne (3) okonuatensho,

T ) 6300 ~
) 1,07#;—--*[61 1,07:0,88+ 5=2 17,5 =12, 13,0 um,

2, TNpopepka UMIMNAPMYECKOR CTEHKW HA YCTORMHBOCTE,
Mo ¢opmyne (5) onpepengeTcd HOMHHANLHOE HANPIWEHUE:

ol 85000 2
ST 1a+27 = 185 xrc/mm™,

Mpu omHoM xonkue wecTkoctu I = 1500 MM,
Mo dopmyne (6) xpuTuueckue manpsxeNus PABHBI

g i/* 18, A3 a
wa0,92E5'T R =(,92+2100 500 V500 ™ 27,8 xre/my

Heo6xonumMo npoBepuTh ycrosue

3

6, < 0.86,.
Mo rabn. 1 6 = 35 Kre/mm2; 6, =0,8:-35=28 xrc/MMp';
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[oaromy

8y 28,0
= = + = v 2 »
meye, ~088:185 7 TLT

3. Pacuer xonnua %ecTKOCTH,.

TomuuHa Kofibla KECTKOCTH NpopepsieTcst no ¢opmyne (16)
MunnmanbHoe sHaueHWE PaBHO:

« T ” [ " .
h =.28‘/ = .2-1.;~‘/%= 4,3 MM

r
KOHCTPYKTMBHO NpuHuMaeTcs § =12 MM, -1 =0,8 (ueprex, r),
Tax xak R/ & =250/13 < 25, To pacyér no dopmyne (17)
He HyWeH,

4, Tlpopepka uvaueAprn4YecKol CTeHKM GapabaHa y XOALNA  jkee
CTKOCTH,
B cooTteercTeun ¢ 1, 1,4 nna r = 0,81 no Ta6n. 3 =

4
=.1,07; npn ¢ = 0,88 ¢, =0,5(1+¢) =0,5(1+0,88)=0,94,
Tomuwna crewkn &p= 25 MM

n

5, Tlporepkn numanpuueckoil crenkyu GapabaHa y CThHIKA ¢ TOp~
UeBoy} CTEHKOMU,

Mo ¢opmyne (11) npu %u 0,4 {(ueprtex, n) onpenensercs:

2
1.3+Q.7( 12/ R2)" (G, Sry3
8=0,39 —

2 3
. 1,3+o,7‘%_a, [13 12.,°
-0.8975 0,4 500(13 0,08.

Cy=1,23 no rabn, 5,
No ¢opmyne (12)

€= 182;%';53182 T%é"“o“‘

Nocxonuky & < 0,5, panpHejiwuil pacueT cTeMKu MOWET  He
IPOBOMTHLCS,
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6, MNpoeepka Topuewoil CTeHKY,
Mo ¢popmyne (22), npu 8 = 0,08, onpenensem

: 1+29 1,16=
U 03914-6 039108 042,

Tlo dopmyne (14)

123
Ve 1+e 1,08 = 113

Mo gopmyne (21)
') &
F=&o+ U‘/'E'n 0,14 %4. 0,42 13 = 0,22,

Sr 500
flo (bopMyne (19)
. €500 l.a__Q 2
Gy f /J -O 22 I-2_%__7_+ 1,13 102 =14,6 xrc/mMm™,

Tlo gopmyie (20)

8¢=C, & p+0, 67-§1- =0,84-14,6+0,67- 222 _ 103 xre/mi?,
T 12

Mo dopryne (18)

et ]/“‘ i3 ” 13
f-é'ST+U R 0,14 12+C'4’ ,00..022

Tlo ¢opmyne (19)

6500 ,‘,EQQ
Op= fﬁr +/JS 0221227+1 i3 =14 6m~c/MM.

To dopmyne (20)

;5'
Mo gopmyne (18)

6,=Cp 6,*0,67-1520,84:14,6 40,67" "’35'9‘--19 { xro/vme,
1

G,=1GE -GpGp v G 2 =V14,6% —-14,6:18,1 + 19,17 =
=17,83 KTC/MME <[d]
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Ilo Ta6i, 5 C3== 1,42, C4=2,13, OnpenenseTcs BalpspKesHne
B TOpUeBOfi CTEHKE y cTymHum 1o dopmyme (23)

- o pe—tm JHe o
Gy = 0,89CHf T (Cy —/DC3)Srg

1300

=0,80.1,42.0,22 1&5287 +(2,13-1,13-1,42)" Ty

= 10,4 KI‘C/MM2 <[d].



lonn, x new, 14/M-78 r, dopmar GO,
New, n 1,25 Y, -napn, n, 0,82 Tupaw 450 axa,
Jak, wkcr. 13/78 lak, v, 87

T bardaprersise i, 1208°47%, 16 [l Mockpa, 1190, Tpomuxag v, 17
OQTae T DIt aps HEA JHPOECCOD M HIRPoD MWL E po aauha
# onepnruanol neyary HH hmdopMrsivvawa
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