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CtpoutesibHbe HOPMM

FocynapcrBennbli
KOMHETeT ,,

Cosera Munucrpos CCCP Yxasanns “g pacuery CH 373-67
0 JiefaM CTPOMTenncTBa | ClAtBHBIX TRYOONPOBOAOE

Nocerpoit CCCP Pa3jHIHOr0 Ha3HaYeHMS

1. OBUIHE YKA3AHMUS

1.1. Hacrosiuine -YKasanusi pacnpocTpaHsiloTcsi Ha pac-
yeThbl CTaJbHBLIX TpyOONpPOBOAOB pas3JHUYHOrO Ha3zHaUEHHA,
COOpyXaeMBIX H3 TPyO, mocTaBisgieMblX TPyOONPOKATHBIMH
3aBosiaMu o ['OCTam u TexXHHYECKUM YCJOBHSIM.

1.2. K tpyGonposogam, Ha KOTOpble paclOpOCTPaHAITCH
HaCTOALHE YKa3aHHs, OTHeCEHEl TPyGONpOBOABL, TPAHCIOP-
THPYIOLIHE Nap, XKHAKHe H ra3zoo0pasHble NPOAYKTHI C pas-
JHUYHBIMH (PH3HKO-XHMMHYECKHMH CBOHCTBAMH IpH palboyHXx
nasjenusx xo 100 xec/cm? n remnepatypax or —70 10
+430°C, B TOM 4HCJIe: CEeTH HaPYXKHBIX H BHYTPEHHUX TPyOO-
NPOBOJOB CHCTEM MHTLEBOTO M XO3HCTBEHHOrO, TPOTUBO-
MOXKapPHOTO, NMOJHUBOYHOIO BONOCHAGXKEHHs (HANOpHOrO H
CAMOTEYHOr0), TeXHOJOTHYECKUX TPpyOONPOBOAOB NPOMBILI-
JIeHHBIX NPeANpHSITHH, CHCTEM ToOpsAYero BOJOCHabXKeHHH,
BOASIHBIX M NMAapOBHIX CeTeH, CHCTeMBl ra3zocHaOXeHHs, Ha-
MOPHBIX cHCTeM eKaabHON H MPOU3BOACTBEHHON KaHaJiH3a-
LMK H AP.

1.3. YKasanua He pacnpoCTPAHAIOTCA Ha pacuer: TpyOoO-
NMPOBOAOB, TPeOOBaHUA K KOTOPbIM omnpenenstorca «lIpasu-
JaMH ycTpoHcrBa U 0Ge30macHO 3KCHJayaTauuu TpyOGomnpo-
BOJOB Iapa M ropsued BOABLI», YTBepXKAECHHBIMH ['ocroprex-
nagzopoM CCCP; TexHosornyeckux TpyGonpoBogos, pabo-
TAOIMHX NOJ BAKYYMOM HJIH NOJABEPXKEHHBIX AUHAMHYECKHUM
BO3NEHCTBUAM TPAHCHOPTHPYEMOro MPOAYKTA; MarucrpaJb-
HBIX Ta30- U HedTenpoBOAOB; TPyOOINPOBOAOB 3JEKTPOCTaH-
M}, aleTHIEHONPOBOJOB;, KHCIOPOAONPOBOAOB; IIaXTHHIX
TpyGONpOBOAOB H TPyOONPOBOAOB 0COOOr0 HaszHaueHHS
(ATOMHBIX YCTAaHOBOK, NepeABHUXKHBIX NPOMBIIIEHHBIX yCTa-

HOBOK H IP.).-

Brecenn YrBepKAeHb
MunncTepCcTBOM rasoBoi FocynapcTBEeHHLIM Cpok
NPOMBILIICHHOCTH | KOMHTETOM BBENECHHA
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110 Jle1aM CTPOHTENLCTBA 1968 r.
| 22 wionsa 1967 r.




1.4, Pacuet ctanphbix TpyOONpOBOAOB NMPOU3BOAUTCS TO
ipenesbHbIM COCTOSIHHSIM: a) MO HecylleH CNOCOOHOCTH (nO
IPOYHOCTH H YCTOHYHMBOCTH), T. €. [10 IEPBOMY IHPEAeJbHOMY
COCTOAHHI; 6) no pedhopMaluaMm, T. €. 0 BTOPOMY Npelelib-
HOMY COCTOSIHHIO, — AJs51 TPyOONpoOBOAOB, BeJqUUHHa aedop-
MaUHH KOTOPBLIX MOXET OrPaHHYUBATh BO3MOXKHOCTb HX NPH-
MeHEeHHH.

1.5. Pacuer no Hecyuteli cnocoOHOCTH BKJKOYaeT ONpejie-
JeHHe TOJIUIUH CTEHOK TPyO, TPOUHHKOB, NepeXOx0B, OTBO-
JIOB H 3arJiyliek, onpeaeseHiic JONYCTUMbBIX NPOJeTOB TPyDO-
NpOBOJOB (C y4eTOM CJydaeB, NPEAYCMOTPEHHBLIX NOANYHK-
ToM 1.4 «6») u pacueT HA CAMOKOMIIEHCAILHIO.

1.6. Ilpu pacuere cTanbHbiX TpyOONPOBOAOB, COOpYXKae-
MBIX B VCJOBHSIX NPOCAAOYHBIX, HAOyXamUHX, BEYHOMEP3-
JBIX TPYHTOB; noapabaTuiBaeMblX TEPPUTOPUH, T€ONOTHUECKH
HEYCTONYUBLIX MJOLIAAO0K (Ha KOTOPBbIX UMEIOTCS UJH MOTYT
BO3HHUKHYTH ONOJ3HHU, KAPCTH) U B APYrHUX OCOOLIX yCAOBH-
X CJeayeT YYUThIBaTh JAONOJHUTE/]NbHBIEe TpeOGOBaHMs, MPH-
BEeieHHble B COOTBETCTBYIOIUHUX HOPMATUBHBLIX HOKYMEHTAaX.

2. PACYHETHBLIE XAPAKTEPUCTUKH MATEPHAJIA TPYb

2.1. Jlaa cranabHbIX TPyOOIPOBOAOB PAa3/TMYHOTO HAa3HA-
yeHUS] NIPUMEHSIIOTCS TPYOBl 3JIEKTPOCBApPHBie U OECLIOBHBIE,
U3rOTOBJICHHBIE M3 BCEX BHIAOB CTaJieH, IPEeAyCMOTPEHHDLIX
FOCTamy unu TeXHUYECKHMHU YCJIOBUSIMU Ha TPYObl.

2.2. Buibop tpy06 no peicrBytomum ['OCTaM uau TexXHu-
YeCKHMM YyCJOBUSAM Ha TpyOnl, U3TOTOBJE€HHbIEe U3 CTaJH Ma-
poK, npuBeneHunix B 3TUX [OCTax unu TexHUUECKUX YCJO0-
BHAIX, JOJKCH NPOU3BOAUTHLCS 1O TPeOOBaHHAM HEeHCTBYIO-
IIHX HOPMAaTHUBHBIX JOKYMEHTOB ¢ VYUETOM Ha3HAYEHUS
IPOEKTUDPYEMBIX TPYOOINIPOBOAOB, XapaKTE€PHUCTHK TPAHCHOD-
TUPYEMOrO NPOAYKTA U YCJOBHH UX 3KCIJIyaTalluH.

2.3. PacueTHoe conpoTuBjeHHe Marepuana Tpyd u HX
coeMHeHUN R, onpepensieTcd no gopmyJae

R, = Ry kymym,. (1)

PacuetHoe conpoTuB/JeHHe MarepHasa TpyO U UX COelH-
HeHHH R onpepensercd 10 QpopMmyJie

Ry = Ry kymymg. (2)
B ¢opmyaax (1) u (2):
R| — HOpMaTHBHOe CONPOTHBJEHHE, paBHOe HaHMeHblie-
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My 3HAYE€HHIO BpEeMeHHOIo COIPOTHBJIEHUSA PA3-
pbiBYy MartepuaJsia Tpyd H CBapHbIX COeJHMHEHUH,
NpulinMaeMoe Mo CTaHgapTaM HJAX TEeXHHUECKHM
yCJAOBHSIM Ha COOTBeTCTBYIOLHE BHALI TpyO, B
KejCMm?;

R; — HOpMaTHBHOE CONPOTHBIEHHe, paBHOe HAHMEHb-
meMy 3HaY€HRIO Npepesia TeKydeCTH MpH pacTaxe-
HHH, CXKAaTHU U H3rMbe MaTepuasia TpyO u CBapHBIX
COEMHEWHH, NPpUHUMAaeMoe N0 CTaHJAApTaM WM
TeXHHYECKHM YCJOBUSAM HA COOTBETCTBYIOLHE BH-
nel Tpy6, B K2/cm;

, Ry— K03 PUUHEHRTLI ONHOPONHOCTH MaTepHana Tpyo,
npUHUMaeMble 110 TadJa. 1;

my—KO3(pPHUHEHT yCa0Bul paboThl MartepHaia IpHU
pa3poiBe TPyO, NpHHUMAaeMbli 1o Taba. 1;

Mo — KOAPOUUHEHT YCAOBUH paboOThl TPYyOOINPOBOAA,
HpHHUMAaeMbld 1o TabJ. 1;

Tadbnuma 1
3HaveHnsa KoappuuuenToB ki, ko m; H 1y

O0o3naye-

HarmenoBadye HHE BenuanHa

il bl i

—

KosbdunueHtT OJHOPOJHOCTY IPH paspuiBe |
CTaJiu:
a5t 6ecuiOBHBIX TpyO H3 YyriepoaucTol
H HeDKaBEIoWEH cTajled MU IJig cBap-
HBIX TpYyO U3 HnamﬂeerOBaHHoﬁ He-
HOpMAaJA30BaHHOH CTamrd . . by 0,8
AJis1 CBApPHLIX prﬁ U3 ymeponmmn 11
Hep:KaBemwolled crajelf ¥ JJA CBAPHLIX
TPYS 43 HOPMANH3OBAHHOH HU3KOJETH-
POBAHHOH cTalNk . . . Ry 0,85
Kosbduiyedr ogHOPOAHOCTH prﬁ, H3rOTOB-
JNeHHbBIX M3 CTajeH:

HnamnempOBaHHoﬁ U gepxKakelouei . ko 0,85
YIAepOAUuCTONn . . Ro 0,9
KoaddunueHr ycaoRui pafio'rbl MaTepHaﬂa
npu paspeiBe Tpy6 . . . . m 0,8

Kos}duuuenter ycaosuii paﬁmm préonpo
BOJAOB, TPaHCNOPTHPYIOUIUX:
TOKCHYECKHEe, FOpIoUYHe, B3PbLIBOONACHLIE
H CHHXKCHHBIEe I'a3bl , . . . . . . . . M 0,6
HHEPTHLIe ra3bl  (as3oT, BO3AYX, TNap
H T. M.) HAH TOKCHYECKHE, B3PBLIBO-

OfacHbie U roplouyme KUAKOCTH . . . Mo 0,7
HHEPTHBIE KHUJAKOCTH . . . . . . . . Mo l 0,9




m3 — Ko3(DHIHEHT yCJOBUH pabOTel MarTepnaJsa Tpyo
NPy MOBbIMIEHHBIX TeMiepaTrypax, MNOpHHUMAaeMbiHl
no TabJ. 2 B 3aBHCHUMOCTH OT MApKU CTAJH K pa-

Ooueil TeMmneparyphel TpyOdonposo/ia.

JTadbauna 2
3HavyeHusa Ko3pPHLUHEHTOB 7713

Kosbduumuent mjz npu paboueii
reMrieparype B Tpy6onpoBonax B °C

Tpy6brl U3 crtaneii mapok
oT — 70 oT — 39
no—40 | mo+ 100 | 290 430

| l

Ty —

H3 yraepoaucToi ctayy rpynn A u B
no 'OCT 380—60* mapox craneii ¢
MOPSAAKOBLIMH HOMepaMu 2, 3, 4 . . — | 0,85 0,75*

M3 yriaepojucToil KaueCTBEHHOM
KOHCTPVKIHOHHOH CTaJid rpynnel | no
[OCT 1050—--60* mapok cranelt ¢ mo-
pAAKOBLIMH HOMepamu 10, 15, 20 . — i 0,85 | 0,45

M3 Hu3KONErupoBalHbIX CTajlel Ma- |
pok 091'2C, 10I2C1, 17TC, 14XTC,
1ora2ca, 15r2Cc w1012 . . . . . . ! I 0,8 | 0,45

M3 JerupoBaHHLIX CcTajieli Mapox
X5, XbM, X5BP, XHMY, 0X13,
12MX, 12XIM&, XI18HI0T,
0X21H5T, X17HI3M2T,
OX17Hi6M3T . . . . . . . . . . ! l 0,9 | 0,7

* O10 3HauveHue Ko3apduiiMeHTa mz COOTBETCTBYET padouelt TeMile-
patype TtpyGonposoaa 300°C, Bhuillie KOTOPOH VIJepOAHCTBIE ¢TAAH 11O
I'OCT 380—60* npuMeHsITh He PEKOMPHIYETCs.

[Ilpumeuanue JIas nNpoMeXyTOUHBIX 3HAUEHWH padoueil TeMie-
paTypbl 3HaueHHe KO3 HllMeHTa Hi; ONpefensieTcsl NyTeM HHTEPIOJIN-
IIHH ABYX OJMKAWUIMX 3HAUeHUH, HMewlpuxcs B TabJa. 2.

3. ONPENENEHME TOAIWUHBI CTEHKH TPYbbI

Ry m
3.1. Ilpu 2 "> 0,75 TOALIMHA CTEHKH TpyOnl oOlipe-
RI; Mo
aeasieTcs no gopmyae

npPD, .
2 (R, +nP)

™y
), =—

(3)

R my
npH °_°<70,75 ToJIHHA CTeHKH TPYOBI onpejessercs MO
Rll{ o

> n P D, | (4)
2 (0,9R5 my + n P)




B ¢opmyaax (3) u (4):
d — pacueTHas TOJIUHHA CTEHKH TpyOht B CM;
D, — "HapyXHBIA nuameTp TpyoOul B €M) -
P — paGouee (HopMaTHUBHOe) pnaB/ieHHe B TpPyOONpPOBOAE
B Ke/cM?;

n — Ko3hduuueHT neperpysku pabouero jJaBJieHUsT B
Tpyb6onpoBojae, paBubii 1,2.

[IpumMeuaunqa: |, MakcUMMaJbHO BO3MOXKHOE JaBJieHHe TIpH
SKCINIYaTAllUH WJAH HCIBITaHHH TPYOONpOBOAOB AOJKHO OBITh He BbILIE
JaBJeHHs, HA KOTOpoe OplIM UCOBITAHBEI TPYOR! HA 3aBOJLE.

2. Ouis TpyO, cBapeHHBIX OAHOCTOPOHHHM ILIBOM, BeJHYHHBL! pacyer-
HBIX ¥ HOPMATUBHLIX CONPOTHBJACHUH cjeayer ymMHOXKaTh Ha (,8.

3.2. [lng moj3eMHBIX TPYyOONPOBOAOB, UMEIOUUX OTHOLIE-

3 1 ‘
s < Tog MIH YKTALbIBAEMBIX Ha rayOHHy OoJiee 3 X,
i

HOJAXKHLI COBMI0NaTHCHA YCIAOBHUS:

HHE

0,5N+ V 0,25N% + 6 MR my

- , (D)

G >
coad
RIQ{ Mg

3

3> 0,03y MD,. (6)

B popmyaax (5) u (0):
N, M — pacueTHOe yCHJHe M H3THOAIOUINH MOMEHT, OII-

pelesieHHble ¢ Y4eTOM YIPYroro Ornopa rpyHra, B Ipoj0/ib-
HOM CEYEeHHH TPYOH OT COBMECTHOIrO BO3JEHCTBUS HAaBJEeHHS
FPYHTA, HarpysoK Ha IOBEPXHOCTH TpPyHTa Haj TpyDOOH, Ba-
KyyMa ¥ THIPOCTAaTHUECKOTO JaBJEHHUs I'PDYHTOBbLIX BOJ; NPH-
xonauiuecsd Ha 1 cm aAnuHB TPYyOH, K2/cM; Ke-cMm/cMm.

4. ONPEAEJEHUE TOJWIUH CTEHOK AETAJIEN
TPYBOINIPOBOAOB

4.1. B xauecTBe jeTajeld TPyObONpOBOJAOB paccMaTpHBa-
I0TCSI: CBapHble TPOHHUKHM 0e3 YCHJHBAIOWUX 3J/ICMEHTOB,
VCHUJIeHHBle HAKJAagKaMH H C YCHJEHHBIM IITYLepOM, KOHHU-
yeCKHe Nepexojbl, IMaflkue W CBapHble OTBOABI H BBINYKJIBIE
3arqyuIkd (gHuia), UMeWINHe Ccielylollde KOHCTPYKTHB-
Hble pelUeHHUA:

a) cBapHbie TPONHUKH, BBINIOJAHSIEMBIE NTyTEM BPE3KH OI-
HOft TPyObl B APYrylo NOA npaAMbIM yrjaoM. OHH MOTYT OHITH
63 cilellHaJbHLIX YCHJAHBAIOUIMX 3J€MEeHTOB (pHc. 1); ycu-
AeHHble HakJaaKaMu (pHC. 2), a TaKKe ¢ yCHJEHHbIM LUTY-
LepoM H HakJaakoil Ha OCHOBHOIl TpyOe {pHC. I);
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Puc. 1. CBapHoii TpOHHHK 0e3 YCHJAHBAIOLUIHX 3/ieMEHTOB

] — ocHOBHAasl TpyGa TpOiHHKeBOre ceeAHHEHUA; 2 — OTBETBJICHHE

S

Puc: 2. CpapHOH TPOUHHK, YCHIEHHBIA HaKJaAKaAMH

I — ocHoBHasi Tpyba TPOAHHKOBOTO COeAMHEHHS; 2 — OTBETBJIEHHE,
3 — Haknajka A; 4 — Haknaaxka B

v/ L8l

Puc. 3. CBapHoi TpOHHHK ¢ YCHJIEeHHBbIM ILITyllepOM H Ha-
KJaJKOH Ha OCHOBHOH TpYyDe

I — ocHoBHasl Tpy6a TpOAHHKOBOrO COEMMHEHHA; 2 — HaKJagka A;
3 — yCHJIEHHBIA HITYHEep



0) KOHHYeCKHe IepexoAbl, OCYINEeCTBJEHHbIE B BHIe
KPYTrOBbIX CHMMETPHUYHBLIX yCeUeHHBIX KOHYcOB. Besnunns
yrja vy (puc. 4) gos:xHa OuiTh He Gojee 15°:

B) OTBOJIbI M3 KPHUBBIX Tpy0 WJIH CBapeHHble U3 CEKTOPOB
(puc. 9). CBapHble OTBOJAbI JOJXKHLI HMeTh He MEHee TPCX
CEKTODOB Y BapUThCS ¢ BHYTPEHHEH NOABAPKOH KOpHsA HIBA;

Puc. 5. I'majaxkuil 1 cBapHOii 0TBOADLL
@ — rAaAKAf oTBoA; O — cBapHOH oOTBOJ

Puc. 6 Brinvk.oas 3arayuika {(an#auge)

Ilpumevanue. EciH cBapHble OTBOAblL YCTAHAaB.JIMBAIOTCS] KOHCT-

PYKTHBHO, TO OHH MOTVYT BBIUHOGARATBCH W3 ABYX CCKTOPOB.
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r) BbillyKJble 3arJyIIKH (AHHILA) 3JJHOTHYECKOM (pOp
Mbl, YAOBJIETBOPSIOLIHE CASAYIOIHM FeOMETPHYECKHM TPedo-
BaHUSAM (pHC. 0):

h>0,2D;; 6,<0,1D,. (7)

4.2. ToaWHHBEI CTEHOK OCHOBHOW .TPyObl, OTBETBJEHHA U
YCUJIEHHOTO - 1ITylepa TpOHHHKOBOI‘O COeJHHEeHUSA, KOHHUE-
CKHX [epexOojoB, IMIaikKuX W CBAPHBIX OTBOAOB H BbIMYKJbIX
3aTJVIIEK ONpeaessiioTcs No popMyaam:

npn 2w ™ 75
E w PD;a
4= TR, g F AP ©)
pH Rﬁﬁ‘ﬂ: — < 0,75
A,
3y = _n PD;a | (9)

2 (0,9 R ;) my+ n P)

B (pOpmleax (8) u (9):
—-— pacyeTrHad TOJNIIHHA CTEHKH pgetanun TpyOOIpoOBO-

| a B CM;
D, —HapyxHBIli ja¥aMeTrp paccMaTpPUBaeMO#l JeTadu
B CM;
Ry — pacuerHoe CONpOTUBJIEHHWe  MaTepHasa JeTaJjed

TpyOONPOBOLOB U UX COeAHHEHHH, OlpeaeaseMoe
o n. 2.3, B Ke/cm?;
RH

() — HODMAaTHBHOe CONPOTUBJECHHE, pPaBHOe HaHMEHb-
[IeMy 3HA4YE€HHIO BPEMEHHOr0 CONPOTHBJIEHHs] pas-

PHIBY MaTepuaja aertaneit TpyOONpPOROJAOB H  HX
COEeJIUHEeHUN B Ke/cM?;

R5(z) — HOpMaTHBHOE CONPOTHBJIEHWe, paBHOE HaHMeHb-
[ICMY 3HAYeHHUIO Npelesia TeKyyeCTH NpH  pacTaxe-
HUH, CXKaTHH U H3rube Marepuana pgerajeir Tpyoo-
MPOBOJOB ¥ UX COCJAHHEHHH, B Ke/cMm?;

o — KO3(D(HIUHUEHT Hecylled CHOCOOHOCTH COOTBETCT-
CTBVIOILEH jieTalu TPYOOIPOBOAA.

ITpumeuanusda: 1. MakcuManbHo BO3MOXHOe [JaBJeHHe IIpH
IKCMAyaTaUUd HAM HCHLITAaHH¥ TPYyOONpPOBOAa AOAXKHO OLITH He BLIE
JaBJEHHSA, HA KOTOpPOe OblJiH HCIBITAHbHl COOTBETCTBVIOUIHE JeTaJdd Ha
3aBOJIe.

2. ns peraneii TpyGONpPOBOAOB, H3rOTOBJIEHHBIX H3 TpyD, cBapeH-
HbIX OAHOCTOPOHHHM IIIBOM, BeJHUHHBL pacueTHBIX H HOPMAaTHBHBIX COII-
POTHBJIEHHH cJenyeT ymMHoxaTb Ha 0,8.



4.3. CBapHble TPOAHHKH, KOHHYECKHE [epexoibl H CBap-
HBIE€ OTBOAbI MOA3EMHBLIX TPYyOGONPOBONOB, HMEIOLIHE OTHOLIe-

By ]
HHe — < — HWJH yKJajblBaeMble HA rinyOudy 6osiee 3 M,

D, 100

AOJ2KHbBI YIOBJAETBOPSATh VC-

JOBUAM (D) u (6) m. 3.2. /4

4.4. [As TPOAHHKOBBIX 1,6 “F

COeIUHEeHHH KO3 pHuuenTt l..ll ‘ll.

HECyLeH CIMOCOOHOCTH a== lll'qilll.
BETARREEAD

L

1 el |

AT

/ “ SE

=M. 3HayYeHuss Ko3pPuuu-
€HTa 7 ONpefensioTCs [0 ¢4
rpaguKy Ha puc. 7.

Has OCHOBHBIX Tpy6
TPOMHHKOBBLIX COeJHHEeHHI
(81 =0y ; D, =D,):

a) 0e3 yCHIHBAIOUIHX
3J€MEHTOB (cM. pHC. 1) —
[10 KPUBOH I;

0) yCuneHHBIX HaKJapi-

KaMH H C YCUJAEHHBIM IITY- 0 02 94 08 @8 1D,
nepomM (cM. puc. 2 u 3)— I
110 K 1 2.

pHBOH 2 Puc. 7. Tpaduk .mis  onpegene-

s oTBeTBAEHHE TPOII-
HUKOBBIX COeUHEHUH (O, =
='(50 : D.El =D0):

a) 06e3 yCHIMBAIOLUX
JIEMEHTOB H C YCHJAEHHBIM
WTyuepoM (cM. puc. 1 wu
3) — 1O KpHBO#H /;

0) YCHJIEHHBIX HaKJaAAKAMU

BOH 2.

HHA 3Ha4YeHHSA Kos(ppuiuueHta 7

I — psl  OCHOBHHIX Tpy6 TpPOHRHHUKOBRIX
COeAHHEHHH  0§e3 YCHIAHBAIOUHX  SJe-
MEHTOB H 1A oOTBeTBAeHu#t Ge3 ycu-
JINBAIOIHX 3JeMEeHTOB H ¢ YCHAEHHBIM
IITYuepoM;,; 2-—1Js OCHOBHbHIX  Tpy6
TPOXHHKOBBIX  COEAHHeHHNA,  YCHJAEHHBIX
HakJajlkaMd H ¢ YCHJIEHHBIM IITYIle-
pPOM. M AAA OTBeTBJeHHHA, YCHJAEHHLIX
HAKJAAKAMH

(cM. pHe. 2) — mo kxpH-

Ecau Rl(o) >R1(m) HJIHN RIQI(U)>R}21(M), TO IpH OolipeaeneHun
Gg HPpHHUMAETCH Rl(o) = RI(M) , d Rg(o)=Rg(M). 31ech Rl(g)

RI(M) ) R:I?i(o): Rg(m} — Ppacue€THble M HOPMATHBHEIE COIPOTHB
JIEHUsl MaTepuasa OCHOBHOH TPYObl U OTBETBJIEHHUS.

Tonmunel HaAKNIaAOK HA OCHOBHON Tpy6e W OTBETBJAEHEH
TPOHHHKOBBIX COEIHHEHHH [/ YCHIEHHBIX TPOMHUKOB. (Ha-
KNagku A 1 B 110 puc. 2) U ¢ yCHIEHHBIM WITyHepoM (Ha-
KJajnka A Ha puc. 3) NpUHAMAIOTCA:

E"H (M) — t'BH (0y — BM' (10)

linpuna naxsaanok A u B onpenensierca no gopmyaam:

ZH (M) — 0,4 Dﬁ;

10

IH (M — O,SDo. (11)



Dy
Hakananka B craBuTCsl TOJNBKO NPH 5 >0,0.
M

0
YcuuBamulve Haka ki He CTaBATCs APH L0,15.
M

IpuMeuanue Tonmuudy cTeHKH I1ITAMIOBAHHLIX TPOHHUKOB
MOJKHO ONpe/eNAaTh KaK TPOHHHMKeB 0e3 YCHJIHBAIOIMUX 3/IeMEHTOB.

4,5. Jlns KOHHYeCKHAX

Tabnuwa 3 o

3Hauenus KO3 dpuUHEeHTOB (o A4 nepe}EOﬂOB (6’1 — O, D‘"‘ -
IVIAAKHX H CBAPHLIX QTBOOB =D y; puc. :,4) KO3 puuLH-
CHT HecyleH crnocoOHOCTH

a=1.
D o 4.6. las rTaagKux U
- CBApHBIX OTBOAOB (6;=~0x,
1 1.3 DH:DK , PHC. 5) KOSQ)(I)H-
1,5 1.15 LHEHT HeCcylel CcnocoOHO-
2 U Gonee I CTH o onpeneasteTCss no

| Ta6J. 3,

4.7, [lna BBIOYKABIX 3arayiuex (85=108s, Djy=Dj; cwm.
pHuc. 6) xKo3pduuneHT g=1.

5. ONPEAEJIEHHE JONMYCTHMOrIO NPOJIETA
TPYBONPOBOJA

5.1. IlpuBenenHble HUXKe pacueTHble GOPMyJbLl HPesHA3-
Ha4yeHbl JUisi TPYOONPOBOJOB, YKJIAAbIBA€MbIX HA ONOPH C
CaMOKOMIIEHCalluerd TeMIepaTypHBIX yIJUHEeHUH (HanpuMep,
nyreM yctaHoBkH [1-06pasnbix unn Q-o6pas3Hbix KOMIIEHCA-
TOPOB, | -06pa3Hbie y4acTKH TPyOONpPOBOAOB U T. 1.), U A9
TPyOONPOBOJOB C JHUHIOBHIMU KOMIIEHCATOPAMHU.

5.2, Ilpu onpeneneHnn AOMYCTHMOTO MpoJera TpyOompo-
BOJIa pas3JHyaloTCcs CpejlHHe M KpalHUe npoJeTnl (puc. 8).

! Z J

2 4 72 7
T AL

Puc. 8. Cxema npokaaiku tpybonpoBojga Ha omopax

I — cpenHue npoaeThl; 2 — KpafHHe NPOJEeThl; 3 — KOMNEHCHPYIOILHE YCTpoHCTRA

5.3. JlonycTHUMBIH CpeJHHH MNpoJeT Tpy6onpoBoga onpe-
pensiercd no gopmyJae

| — ‘/(ﬁ'E ”Z?“)—%. (12)

it

11



a5 TpyGONpoBOLOB, NOAJENKAIIUX THAPABIHYECKOMY
HUCNBITAHHUIO, PACCTOSIHHE MEXKAY OmnopamMu TpyOONpoBOja
BO BpeMsl HCNBITAHHS JOJXKHO ObITb He O60JIbIle BEJHUYWHEI

N PD, W
IHCH: ‘/(Rg 43 )T (13)

Jlis Tpy6OIPOBOIOB, B KOTOPHIX BO3MOXKHO 06pa3oBaHue
KOHAEHCATa IIDH HX OTKJIOUYEHHH, JONYCTUMBIH CPEIHUH [IPO-
JeT TpyOONPOBOJOB He MOJXKEH TNpPeBbIIATb BEJHUHHBI

4
R AL (14)

B dopmynax (12)—(14):
/— mONMyCTHMBIH CcpefHUil MpoJeT TPyOGOompoBoja B M,
lyen— PACCTOSIHME MeEKAY omopaMH TpyGompoBoAa TIpH
THAPaBJUYECKOM UCIBITAHUHU B M;

[np— NONYCTHMBIH cpenHHil mpoJer TpPyGONpPOBOAA 11O
YyCJOBHIO IIPOBUCAHUS B IPOJIETE B M;

Ryen— KO3(P(HUHEHT npeBblllleHHsT pabouyero aaBJieHHHA
BO BpPEMs HCOLITaHUsI TPyOOIpoBOma, YyCTaHaBJIH-
BaeMbld HOpPMaMH IIPOEKTHPOBAaHHs TPyOOIIPOBO-
JIOB Pa3JU4YHOTO Ha3HAUYE€HHS] U TpPaBUJIAMHU MPHUEM-
KW 3THX TPyOOINIPOBOAOB B 3KCIlMIyaTallHio;

6— TOJIIIUHA CTEHKH TPYyOBl B CHM;
W, I— MOMEeHT CONpOTHUBJEHHS M MOMEHT HHEpPLHH Iolie-
PEUHOTO CeueHUst TPYOHl B cM3 U CM;
R,— pacueTHoe CONDPOTHBJEHHE MaTepHasda TPpyOd H HX
COeJIMHEHHUH, onpeneaseMoe 1o n. 2.3, B Ke/cM?;

Ry pacyeTHoe CONPOTHBJEHHE MaTepuasa Tpyd H HX
COeIUHEHHH NpH TeMIepaTtype TIHIPaBJIUYECKOTO
HCIBITAHUS B Ke/cm?;,

Q— HArpys3soOuHbId KO3((ULHUEHT, onpeaeaseMblii B 3a-
BUCHMOCTH OT MeTOJa MOHTaxa TpyOONPOBOJA;
Lb— 6e3pa3MepHbBd  KO3(pdULUEHT, IPUHUMAEMBbId 1O
rpapukaM Ha puc. 9, 10 B 3aBUCUMOCTH OT Me-
TOJdAa MOHTaxa, 3aJaHHOTO YKJ/JOHa TpyObonpoBona [ U mapa-
MeTpa A.
3uauyenue napamerpa A omnpenensercsi no gopmye

S
A= bD, ]/m}‘— (15)

rne b — kKosadduinueHT, 3aBHCAIHUR OT MeTOJa MOHTaxa
TpyOONIpOBOIA.
JHaueHuss KO3G®(PHUIUHUEHTOR ¢ U b TpPUHUMAKOTCA:

12



€
€

N

D4 4V
|

LA

N

R
¥

. i,
o

IR
A A A
/L

VAN

o}
o

T 1T T I
T T T

T 7T T

S VA L, S

I A AR VA

A A W/ G
S

4+

L A
NAWAVAV4 RN

fo

S 1 *C;

] I%‘* =
[

B/
i

RN

L /LA A XL

k |

l W42/ !

ARSSETAN ,.
12 .. — 4 ] 12 16 20

Pnc. 10. I'paduk ang onpepenenns
3HauUeHud KosbhduuuestTa P [pH
pa3pe3HoM MeToAe MOHTaxKa

oot 18 22 A IpH MOHTaXke TPy6onpo-
Puc. 9. I'padvk  ans ompepeneniia  BOJA IIJIETSIMM, B HECKOJLKO
3AHaveHus1 Ko3(pdUilHeHTa Y npH He- paS NIPpeBOCXOAAIMIUMY 10 AJH-

pa3pesHoM IMETOle MOHTAaXKa He paccTosiHie MEXAY onopa-
MH (HE€pa3pe3HOH METOH MOH-
TaXa):

P
"

~—
oy

Q=0 (§pp M1+ Guyfto + g N3 + G, n); b=23; (16)

IPH MOHTa)Ke TPyOONnpoBOJa OTACAbHBIMH CEKI[HSMH, paB-
HBIMH I10 JJHHE DACCTOAHHI0O MeXAY OnopaMu (paspe3Hod
MEeTON MOHTAXKA):

a) npu ykjaaake tpyd H3osupyeMbix TpyGONpOBOAOB HA
OMOpHL 6€3 U30JSAIHN:

a=0a¢q,M + Q3 (qm Ny - 9p s - 9 nenr Ny) ; (13)

a =8y (G 1+ g, 5+ Gy ) (19)
b=1,2; (20)

13



6) npi ykaajgke Tpy6-Ha onopbl ¢ H3OsILHEN:
a = (§,, M + G, M) + @ (G, s+ qpe, 1a)s (21)

a = ay (G, N3 1 Grep M) (22)
b= 1,2. (23)

[Tpumeuanus: |[. [lpn moacraHoBKe B BbIpaKeHHs IJd igpoJe-

TOB 3HaYeHHH a, moAcYHTaHHbIX Mo Gopmyiaam (18) u (19) u mo ¢op-
myaaM (21) u (22), npunumaercs 60apuias BeAHUWHA.

2. Ilpn onpendenenun snaueHud a Nasd wclonb3oBanis B ¢opmyane (13)
BeHYHHA §peny TPHHAMAETCH PABHOI HYJIO.

3. Has rtennonpoBofgos ofdefeneHue He yuuTbiBaercd. B dopmynax
(16) —i(23):

grp — CoOCTBeHnbIH Bec 1 M TPpyOnl B K2/M;

gus — BEC H30JAUUM HA E€AMHHLY AAHHBI TPYOH B K2/A;
Gup —— BEC TPAHCIODTHPYEMOrc HPOAYKTA B eQUHHUE IJHHH
TpyObl B K2/M;

dnen — Bec obJigneHeHuss (ecad OHO BO3MOMKHO) Ha E€AHHHULY
AJAVHBL TpyObl, onpegenseMoft COracHO «YKa3aHUAM 10
onpeneseHnio roaoaednpix Harpy3oks CH 318-65, B k2/#;

ny, Ng, N3, Ny — KO3pPUIHEHTHl MePerpysky, npuHUMaeMple N0 TabA. 4;

ai, Qg, A3, Q4 — KO3(PPUUNeHTsl, NpUHNMaeMble 110 1abi. 5 B 3aBUCHMOCTH
OT pacueTHoH (popMyJLL.

5.4. Ec/iu oTHOmleHWe TOJNIIHHBI CTEHKW TPYOB K [Ha-
METpY

0

H

- < 0,007,

TO TpyOy, yJI0XKeHHYI Ha ONOpPbl, HEOOXOAUMO NPOBEPHUTH
Ha YCTOHYUBOCTD.

Jiag oGecrnieyeHusa yCTOHYUBOCTH KpyroBoi HOpMH None-
pPeuHOro cedeHHs JOJXKHO co0JI0IaThCs VCIOBHE

\ zp a )
" 500 D, (24)
H

rie [,— NpHHATOe 3HAYeHue cpejpHero nposera tpyodonpo-
BOJA B M.

0.5. JlonycTumblif KpaiHHil nposier TpyOGonpoBoia MpH-
HUMaeTcss B pasmepe 809 BeJnuHHB CpefHero mpoJera.

14



Tabnuma 4
3nauennsn x03pPULHEHTOB NEepPerpy3Ku

e e e — - —
HauMeHoBaHHE O€oanaueHne BenuunHa
i
Co6cTBennuli Bec Tpy6HI . . . . . . . . ny 1,1
Bec m3onsuun C e e e e e | Mg 1,2
Bec TpancmoprHpyeMoro mpoxykra:
ayras, map . . . . . . o . oW .. . Na 1,2
6) KHAKOCTE . . . . . . . « « . . Na 1
Bec o6negenenus tpyGouposona . . . . . g 1,3
I
Ta6anuma 5
3HavenHa Ko3hhUUHEeHTOB dy, A, a3, U4
- IIpn pacuere no PopMyaaM o
1 Kosdpdu-
MeToA MoHTaXKa 9
uueHt (1 )E231)3). (14) (15)
Hepa3pesnoit . . . . . . . a; 8,33 0,062 ]
do | 12,5 0,31 ! |
Paspesnont . . . . . . . .. s |+ 4,17 0,062 0,2
(.{1’4 8,33 | 0 0

6. OCHOBHBLIE NOJIO)KEHHS PACYHETA
HA CAMOKOMINIIEHCALHIO

6.1. TpybGonpoBoabl pa3suyHOro Ha3HayeHUsl MpPH pacye-
Tax HX Ha BO3JCHCTBHE TeMIEpPaTyPHLIX U APYTHX IlepeMelle-
HHH paccMaTpHBAIOTCSA KAaK CTAaTHUECKH HeolpeleJHMBIe
NJIOCKHE HJIH NMPOCTPAHCTBEHHbIe CTePXKHeBble CHCTEMEl Ile-
pPeMEHHOHN XKECTKOCTH, MOCKOJbKYy OHH COCTOAT U3 TIPAMO-
JJUHEHHBIX U KPUBOJHHEHHBIX YyuacCTKOB.

6.2. OnpepesieHUe yCHUJNH, BO3HHUKAKWIHX B OTAEJbHBIX
3JieMeHTax TPyOONpPOBOJOB Pa3UYHOTO Ha3HAUYEHHS OT BO3-
JEeHCTBHA TeMNEpPaTypHbIX H APYruxX NEepeMElleHHH, NPOH3-
BOAHUTCA METOAAaMH CTPOHTEJbHON MEXAHHUKH pacyeTta CTaTH-
YEeCKH HEOlpeleJIMMbIX CTEpPXKHEeBbIX CHCTEM. 3JeCb MOTYT
HUCIIONb30BAaThCA TaK¥Ke U JIoOble aJTOPHUTMBI MAIIHHHBIX
pPAaCcUE€TOB MPOCTPAHCTBEHHBIX TPYyOONPOBOIOB.

6.3. KoadppuuueHT noBbiiueHuss THOKOCTH THYTbIX U CBap-
HbBIX OTBOAOB k, ompexeasieTca 10 rpapuxy, NpuBeIeHHO-
My Ha puc. 11, B 3aBUCHMOCTU OT reOMeTpHYECKOro nmnapa-
MeTpa TPpyObl A H napaMeTpa BHYTDPEHHerp /aBJeHHs .

15
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Puc. 11. I'padux aas onpefnenenHs 3HaueHHsA KO3hPHUIHEHTA NMOBHIe-
HUA THOKOCTH THYTHIX M CBApHBIX OTBOJOB Fkp

3HayeHHs MapaMeTpPoOB A M © BBLIUHCISIOTCS N[O (HhOPMY-
naMm:
ho= RO

Y

r?&

6 nPR2
w = 0,867-107° naf , (25)




CAe R — pajHyc NEHTPanbHOR OCH KPHBOA TPYGH B CM:
r — CpeHHH PafiMyC MONEPEYHOro CeueHus TPyObl
B CM.
6.4. {Ipounocts npsAMoOnuHERHOro yyacTka TpyGoNposo-

la nposepseTca no ¢popMmy.ie

N M

rae N, M — pacueTHOe NpOgOABHOE YCHJIHEe H H3rubalo-
HA MOMEHT B pacCMaTPUBAEeMOM CeYeHHH
OT BHEIIHHX Harpy3ok, HEHCTBYIOUIUX HA TPy-
OONpOBOJA, OT BHYTPEHHEr0 HABAEHHS M OT
TCMIIEPATYPHMX ¥ APYTHX InepeMellleHHH B
K2, Ke-CM,;
F, W—naomanp CTeHKH © MOMEHT CONPOTHUBJIEHHS
[TONIEPEYHOrO ceueHHus1 TpyOul B cm2, cul,
6.5. 11pounHOCTh THYTHIX ¥ CBapHBIX OTBONOB npoBepsier-
csi mo popmyse (26) u yCIOBHIO

OrgYu.)\ 3 ”A[;'u \"\:Rg Mg , (27)

rie  M,— pacueTHBIll U3rHGAIOMME MOMEHT OT BO3LEHCT-
BUA TEMIEPATYPHBIX M JAPYLHX HePHOLHYECKH
U3MEHAOIHXCS MEPEMEIUEHHUH B K&+ CM:
Yu— KO3(Q(QHIOHEHT, YyUYUTHIBAIUHA NEpHOTHUECKOE
H3MEHCHHE HANDSXEHHOTO COCTOSHHS;, IIPHHH-
MaeTcs no rpaduky puc. 12, B 3aBUCHMOCTU OT
YHC/JIa OHKJIOB H3MEHEHHS HANPAXKEHHOTO CO-
CTOSIHHS 32 BpPeMsa 3KCIUIyaTauuu TpyGonpo-
BOJOB.
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Thicavu yuxnod

1,2
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Puc, 12. T'padux nns onpenencnus
SHaYeHHd Ko3(puuueHTa Yg



OIMEYATKHWH

CrpaHHiua

Crpoka

HanegaTtaHo

ChaenyeT YUTATh

14

myaon (17).

2. Ha crp. 14, crpoka 10-1

6-s1 cBepXy

wh

[TOIIPABKU
Ha crp. 13, 9-9 cTpoka cuH3y,

CBepXy, CJOBA

BoIpaxenne b=3 apaserca Qop-

«B ¢opmyaax (16) —

(23) :» u pmanee 1m0 1. 5.4 K MpuMeyaHd 3 He OTHOCHATCH.

3ak. 13



