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NHNPEOAHNCITI OBHE

Hacrosmee “PexoMenpan¥n” paspaboTaHnl B pasBETHe
rnapel CHull 0-B.3-72 “Crannrane xoHCTpyxuus, HopMu Ipo-
eKTHPOBAHHS ",

*PexkoMeHNanHE” cooepX&8Tr CBOAOHHAS, OTPAXA&IOMHEEe OC-—
HOBHbIe OCOOEHHOCTH HPOOKTHPOBAHHAY KOHCTPYKNHR C NpEMe -
HeHHEeM KpPYIVIbIX TPpYO H3 Cranef oOmRI9HOR, MOBHIIIeHHOH "
BHICOKOR HNPOYHOCTH, BEKAIOYAd [AaHHBIe 19 OLQHKH obn acreit
pPSIHOH&NHHOrO IpHMEHeHHd Tpyb, BHOOp& MAarepHana, pacye —
Ta M KOHCTPYHPOBAHHA 3J1eMeHTOB H CoellHHeHHKA. B nmpujpoxe -
HHSIX OOMeluleHbl CIDPABOYHBIe MATEPHANK H HEKOTODHIEe AOHON —
HET ebHbIe AAaHHBE I pacdyera H IPOEeKTHPOBAHAS KOHCTPYK —
nufi, ‘

Paznenn ® nyHXTH r'mapbl CHHII [1-B.3-72, TpefoBayaa xo-
TOPBIX NOJMHOCTHIO PACIPOCTPAHMIOTCH HA KOHCTPYKNHH C OpHEME -
HeEHeM Tpy6, B "PekoMennanuax” He nmopropsiorcs (mcxmnowe-
HHe CAIAHO JIHNL MN¥g NYHKTOB, OTHOCHSINMXCHS K pacCYeTHRM
COIlDOTHBI@HAEIM H KO3ppUuMeHTAM ¢  NPOAOABHOrO H3TH -
6a).

"PexoMenpganun” noaroTomineHul jafoparopEell  CTanbHBIX
KOHCTPYKUHR OTAeneHHd IPOYHOCTH H HOBHIX ¢OpM MeETaNNE -
geckux xoHcrpyknui#i [{HUHMCK nam, Kyuepenko.

[Ipu cocTapnennn ' PekoMennaput” rcnoanLzoBaHE H 0606~
IIeHEbl pe3ynbTAarbl KOHCTPYKTHBHEIX pas3paboTok, ONBLITHO —
ro IPOEKTHPOBAHUS, 3KCIEPHMEHT ajlbHO-T €0 peTHYeCKHX HC -
ClieAOBAHHE 4 TEeXHHKO-9KOHOMHYECKHX PpACYETOB, BLINOJ HEHBLX
B LHUUCK um.Kyuepenxo (commecrro ¢ KB IHHUHUCK),

[l HUMn poekrcranbkoucT pykuuu, HIC sM.E.O.[larona, BHHUHU-
MoHTaxcnencrpoe, U HUUnpoMagannl, [AreiponerpoBCckoM HH-
XK eHOPHO-CT POUT IbHOM HHCTHTYyTe, HengbUHCKOM H [loOHen-
KOM NOJIHTEeXHMYeCKHXx HHCTUTYTAaAX H ApPYrHX OpraHH3zan ngx,

HcnonsaoBaHbl TaKkKe JUTepar ypHble JaHHBIe H 3 ApybexHbe
HOpMarHpHbie MarepHankl. [Ipr noaroroske Hacrosmux " Pexko-
MeHngauut” yureHnl 3amMeqaHusd [occrpogs CCCP ¥ peneH3eHTOB
no padHee cocraBneHHuniM LHHUUCK *PeroMenpanusM mo mnpo -
eKTHPOBAHHIO H H3IOMOBIAE€HHUI0 CTAalbHLIX CTPONHUNLHRIX (pepM H3
kpyrnbix Tpy6” (1968 r.), “PerkoMenmanugM no OpPoeKTHPOBA —
HHJ0 KOHCTPYKUHUHA C TpHMeHeHHeM Tpyd 4arkhlX Xpodun e &"
(1969 r.) u "BpeMeHHO# HHCTDYKIHH IO pacdYery TpPyOUarT kX
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crponMnbHeix ¢PepM C 6eCPACOHOYHBIMH COEHHHEHHIMH CT S0 -
He#t B yanax” (1971 r.).

Ilppupenennas B "PekoMenpanusix®  MeTonmka pacuerT a
6bechacoHO YHbIX VY3JIOB paspaborTaHa Ha oCHOBe 06061 eddq
pPeaylbT 8TOB OTEeYeCTBEHHBIX H 3apyOeXHbiX 2JKCHepHMeHT Sib.
HbIX HCCJ/IeAOBaHH} C NpHBIIeYeHUEeM [O8HHbIX TeOpeTH Ye CKHX
accnenopalni, BoitonHedHuHXx B UHHUHUCK. B cpazy ¢ Tewm
9T0 MeroAHKa, paspaboTrTaHHag KaK yHHBepCanpHas, obGecne -
JuBaeT PAa3HbLId 38laC HaAexHOCTH ANd PAasHbLIX V305, 10 -
IycCKkaercd B Cillyyae IIpoBeleHHd HCIbITasHi KOHKDETHBbBIX
Y3JIOB INpPOH3BOAHTb KOPPEKTHPOBKY DPe3ynbTaropB pacyeTa B
COOTBETCTBHH C AAHHBIMH HCILIT AHUH.

- CocraburenamMu "PexoMenpauuft” 9gpndioTcs HHXeHe -
pbi B.H.Pemeruukop u B.Cllernuu, pykopoaurenaMmye pabo-
Thl - [O-p TexH.Hayk npoj. B.A.bangun v a-p Texu. HayHK
npo¢p. C.A.Unpscepuuy, | .

B macrogmnil, JOOONHHTeNLHBIE THpax ~PexoMeHa&aud ¥
BHECEHH OTAelbHble H3MeHeHHS (COOTBETCTBYOIm4e T YHKThI
OTMEe4eHk! a-sqa.uoqxc’)ﬁ).



1. OGIUHE YKA3AHHA

1.1. " PexoMengauuu” pacnpoCrpandioTCs HA NPOeKTHPO -
BAHHE CTAanbHbLIX KOHCTPYKUHKHA 3[1aHUR H COOpPYXEeHHA C npHMe-
HeHHeM Kpyrablix Tpyh H3 cTalled oObivHoH, HOBLIEHHOHN H

BLICOKOH ilpOYHOCTH.

[IpuymMmevanne., "PexoMeHnauuu”® He pACIpOCTpPAHIOT-—
CH: HA CTanbHble KOHCTPYKUHH XeNe3aHOAOpPOXHbIX, aBTOAO -
POXHBLIX H IMOPOACKHX MOCTOB, H&a& KCHCTPYKUHAH H3 KBpal-
pParT HbiX ,IPAMOYrO/ibHbIX H APYrHuX U podHnbHBIX Tpyb, a
TaKkxe U3 TpydD, 3alONHEeHHbIX 6EeTOHOM, H& KOHCTPYKIHH,9K-
COA yaTHpyeMbieé WIH BO3IBOAMMbIe NDH TeMIleparype HHX e

-40 C.

1.2. lip¥ NpoeKTHPOBAHHH CT&lbHbLIX KOHCTPYKUHE C OpH-
MeHeRueM TpyD HaanexHT BLIIONHSATL TpeboBaHusd ' 1 a Bhl

CHall O-B.3-72 “CranbHnie KONCTPYKuHH, HOopMbl OpPOEKTHPO -
BAQHHS', & TaKXe y4YuThiBarb yYKasaHHd HacTtosmHEx “ PexoMel -

pnanni”’

1.3. lIppMeBeiHe Tpy6 B CTPOMT@IbHBIX  KOHCTpyKOASX
OOMXHO ofOecnedYdBarh Takoe CHHXE@HHe pacxofa CTanH,a TakK-
XKe TPYNOEeMKOCTH H3roTORIeHHd H MOHT&X A&, NPH  KOTO PO M
CTOMMOCTh 3THX KOHCTPYKHHR "B nene” He HIpeBhiaer CroM -
MOCTH aHanor ¥4HhIX KOHCTpPyKUHA, BhIIOI HEeHHbIX T WIbKO H3

npo¢pHNLHOro OMpokKara,

[IppMevaHHe, B XKOHCTPYyKUHRX, NOABEPralOWUXCA [0-
BbILI@HHO#A KOPPO3 UK, a TaKXe B KOHCTPYKLLHEX, XK KOTO -
pEIM HpeAbdBlSdIOTCH HNOBLIILEHHbIe apXHTEKTYDHbIe Wid ¢ a-
HHET QpHO- FHIT'HeHHYeCKHe TpeboBaHMH, MNONYCKaeTCsl, TPH CO-
oTBercryiomeM oGOCHOBAHHU, TIPMMEeHATb TPpyObl 6e3 cobnlo-
DEeHHY YyK&3AHHOIO YUIOBHA.

1.4. KoHCTPYKUHH C fnpMMeHeruUemM TDPYO AOAXKKbI HPO-
eKTHpoBaTbC CBADILIMH C INPUMEHeHHeM NPeHMYWEeC T B & HHO
HemocpencrpeHHLIX  (6e3 ¢aCoHOK) coerHHEeHHR cTepxHe#t u

y3JT8X .
v



Brmosn ReHEe QHrypHO# pPe3KH KOHUOB TPYOUYATHIX CTEepX-—
He¥ AN HelOCPeACTBEHHOrQ COeNHHeHHS B y3/lax HAOAXHO Ape-
NYyCMAaTpPABATHLCH, K&Kk NpPAaBWio, C HKCIONbL3OBAHHEM CHeNnUalb-
HhIX CT QHKOB-8BTOMATOB.

[lna saBoACKHX COEAMHEHHI KOHCTPYKUME peKOMeHOyer-
cg OpeayCMaTpHBAarb OpPEHMyNIeCTBEHHO HOJiyaBTO M AT HYEeCK VIO
CBApPKYy B Cpele yrjieKHCaoro rasa,

[ng noBOpPOTHBIX CTHIKOB TpPYD, & TaKkKe MANd BbIIOjHE -
HHES NPOTSKEHHBIX NPOAOJLHEIX HWIBOB PEKOMEHAoyeTCd IpHMe -
HETh ABTOMATHYECKYI0 CBApPKy HoA (NIIOCOM,

1.5, B pemeruarsix KOHCTpPYKUHAX, B OoCOD €HHOCTH IIPH
HAIONB3OBAHHH CT&NH BBICOKOR INPOYHOCTH, & TAaAKXEe IpH 3K-
Cunyar ani¥gd XOHCTPYKLHER B YyC/IOBHIX BO3OEHCTBHA arpeccHup-
HOR Ccpein, PEeKOMEHAYeTCH BLIIONHATL M3 TpPpyG K&K CxXa-
- THl@, TAK M pAaCTHSHYThi€ CTepXHH,

1.6, KoHCTpyKIME C npHMeHeHHMeM Tpyb6 MOryT BblIoa -
HATHLCHE H3 CT&IH OAHOI'O KjiAaccCa NPOYHOCTHU HNH U3 Habopa
cranefk AByX—-Tpex KIAacCCOB I pPOYHOCTH. _

OnTEManpHHE K1AaCcC NPOYHOCTH CT&IH yCTaHaRIMBAaercs
HA ocmnaann COOTBETCTBYIOI R TeX HIKO-3KOHOMHUYECKOHK OIleH-

. B Tex cnyuasx, rae aTo nmenecoo6pasHo N0  TeXHHUKO -
axonounqecxnu 0 aHHBIM, PeKOMeHAyerCa Ansd Haubonee Harpy-
X E@HHEIX paCTHIHYThIX, & TAaKKe CXAaThiX NeMeHToB (OIpH TIHG ~
KOCTE NOoCAEeAHHX MeHee 60) NpHMeHATb CTald BHIC O KO H#
zpoasocTrH, CnaboHar pyxeHHble SJIeMeHThi H AeT&i¥ KOHCT Py~

THBHOI'O OGODM/IEHHS ClieAyeT BLINONHATL H3  yriepoAHCTOH
CT anH XJ1 aCCA C38/23

-l .7. BHOBL ocsaaaaemble KOHCTDYKUMH C T pHMeHe -
HEE@M Tpy6 0O NDHHATHA MX K CEpPUAHOMY HIrOTOBIEHHIO ~ H
NpEMEeHeHHI0O B CTPOHTENLCTBe ClenyeT NOABeprarb 3KCIepH -
MEeHT AlbHOR NI pOoBepKe HCHLITAHHEM HAT ypHelx obpasuos, H3ro-
TOBNEHHAIX B 38BOACKHX YCJIOBHSEX,

1.8, Ipy NpoekTEPOBAHAN KOHCTPYKUHE C  IpUMeHeHH-
eM TpYO Heo6XONHMMO YyYHThIBAThH HNpasmwia H3I'OTOBIEGHHS KOH~
crpykunrfi, uanoxesHue B ranase CHull M-B. 5-62" "Merannu-
y@CKHe KOHCTpykuHuH, [IpaBuna U3roroBneHHAd, MOHTAaxa H NpdA-
eMKK” K B BeAOMCTBEHHbIX HOpMax MHHMOHTaxXcHneuc T po H
CCCP MCH 256-70/MMCC CCCP "BpemeHnHble yKkasaHHd IO
H3rOTOR@HHIO OIBIT HBIX TPYOYaThIX KOHCTPYKLHA C NpHMeHe—
HUeM cranefl BbBICOKOH IIpOoYHOCTH' |



1.9, YuHTHIBaA™, YTO B HACTOodmee BpeMS He BHINyCKaer —
Ccd AOCTAaTOYHOro KONH4YeCTB& TPYOG And WMHpoOKOro NpHMeHe -
HUE B KOHCTPYKHHEX, HeoOXOAHMO Hepea paspaboTkol nmpoexra
corjiacoBark HolnydyeHHe ¢oHAOB Ha TpPyOml.

2. OBNIACTH PALHHOHAIILHOI'O NPUMEHEHHA
TPYb B KOHCTPYKIIHAX

2.1. Onenky naerecoo6pa3sHOCTH IPpEMEHEeHHd  TpYyd B

KOHCTPYKIHEX cCilelyeT LIPOH3IBOOHUTE C y4YeTOM  OCOOeHHOCTH
Tpybgarell KOHCTPYKTHBHOR $OpPMEL,

K npeuMymecrBaM Tpyb, C TOYKH 3PeHUHS HX HCIONLID -
BAHHE B K&YECTBE NIEMEHTOB KOHCTPDYKHHHA, OTHOCSHTCH:

a) BBICOKHe M OQMHAKOBHIE BO BCEX Halpamie HIX 3HA -
YeHHS pAAHYCOB HHepuMH, MOMEHTOB HHEepIHH ¥ MOMEHTOB CO-
IIPOTHR €HHd Ce4YeHHH, onpenengiomue Oaaroupidgriyio pabo -
Ty Tpybdarbhix CTepxHell HA LeHTpanbHOEe H BHELEHTDEeH H® e
CX arHe, KpyuYeHHe M HM3rub6 H AaiolHe BO3SMOXHOCTL 3¢ eKTUB~
HO MCIONh30BATL CT&NH HOBLIILIEHHOR R BHICOKOR NPOYHBOCTH,

6) noBnilueHHAds MeCTHad YCTORUHMBOEThH CTEHOK, 00HeC -
NevYHBAaOmM &8 BO3MOXHOCTh HCIONb30BAHAS TOHKOCT @HHHX IO —

dunel;
B) xopomag o6TeKaeMOCTL CeueHH#, onpeaensioumas CHE-
XEeHHe BeTpOBO# H BOJHOBO# Har Ppy3KH H& KOHCTDPYKIHH OT-

KPLITHIX COOpY)XeHH NO CpaBHEHHI0O C APYrHMH UPOQHN g M H)
| ') moBbIlIeHHAd KOPPO3HOHHAad Cro#kocts (IpH yCaoBHH
repMeTH3 aMl BHYTpeHHeff NONOCTH Tpy6), 06 yCJIORN € H Had
OTHOCHT@IbHO MeHbIIeR Inomanbio NOBepXHOCTH, NOoABepramw -
meficd KOPPO3HMH, H jiyHuied oOTexaeMOCThIO IO CPABHEHHID C
NpoPHNEMHE OTKPHITOrO Ce4YeHHd, & TaKkKe OOCTYHHOCThIO g
OYHCTKH M OKPAaCKH;, CneacCTBHeM 23Toro cpoiicrna AW €T —
Cd MOOoBhIlIeHHe AOJIrOBeYHOCTH KOHCTPYKUHA A CHHXEHHE 3K-
CIUI YaT alLHO HHbIX PAacxoloB Ha HX OYHCTKY H OKpackKy;

i) BO3MOXHOCThH HEIOCPeACTBEHHOTO COeRHHEeHHS CTEepPX-
Hefl B y318X peumlerYarkiX KOHCTPYKuufi 6e3 ¢acoHOK;

e) 0CecCHMMEeTPHYHOCTE CeudeHH#t, 61aronpHITCTBYIOm as
o6 pa3sOBAHHI0O I POCTPAHCTBEHHHIX KOHCTPYKTHBHEIX GOpM;

X) BO3MOXHOCTL COBMEIeHHS ¢QyHKiHH TPpYO3IaTH M K
anemeHT aM¥ (Hcnonb3oBaHAE KOHCTPYKTHBHBLIX 371 eMEeHT O B
OAHOBPEMEHHO B K&YeCTBe TPYGOIPOBOAOB) ;

3) BLICOKHE SCTETHYECKHEe KAaYeCTBA KOHCTPYKIHA, o06-
pa3yeMulx H3 TpyoO.



K Henocrarkam Tpybuarbix Npodwieit OTHOCHATCH:

a) HEeKOTOpoe yC/IOXHEeHHe COeAUHeHHHA 3/1eMeHTOB  KOH-
crpyknHfi (B 0CO6EHHOCTH, MOHT &XHbIX) BCNEACTBHe KDPHBONH —
pefisoffi popMbl CedeHHs, 3arpyAHdiomell HCOONb3OBAaHHe OO -

TOBBIX coeNHHeHH}, ABTOMATHYECKOK AYrOBOH CB&PKH,  KOH-
TAQKkTHOK CBAPKH H T.IO,

6) Heo6xONHMMOCTL repMeTH3 allMH BHYTpeHHeH MONOCTH

Tpy®O BO E36exaHHe XKODPO3HH H TPYAOEMKOCTh N pPOBEAEHHH CO-
OTBEeTCTBYIOIEro KOHTpPpond,

B) ycnoxHeHHe 06pabOTKH KOHIOB CTepkHed ¥ Eeobxo -
AMMOCTh obecCcneyeHHss HOBBILIEHHOX TOYHOCTH OGPA&GOTKH I pH
OCY eCTBIeHHEK 6ecacOHOYHbIX COEAHHeHHIl,

r) moHHXeHHAZ Hecymas CIOCOGHOCTb TOHKOCT € H H bl X
Tpy6 OpH paboTe Ha MecTHyO (momepeynyo) Har pysK y;

R) noBbleHHaY CTOHMOCThL H BpeMeHHAH [eQUIATHOCThH

TpYG.

| 2.2, B coorBercrBHH C OCOOEHHOCTEMHE TpPYy6G HX PEKO -

MeHayeTCsl NpPEMeHATL B NepByIo oyepeap And cnenyxom "X
AINEeMeHTOB KOHCTPYKIUHA: |

a) WS OAHHOYHHIX UEHTPAIbHO CXKATbIX CTepKHeR  H
CTO@K, HMEJOIIUX pAaBHbIe pacqe'rﬂbxe [UIHHbl BO BCexX Halnpap -
J1eHugX, |
| 6) nns BﬂeueH'rpeHHo CX 8T bIX (CH(&TO—HSOI“H}'TBLX) U
H3rub aeMuix CrepxHe#l npu U3rube HXx p INIOCKOCTH HAUMEHbL-—
weff rE6GKOCTH (B mnockocTH ¢ MeHbuie#i pacyeTHOR [NHHO#M),
a TaKxe NpH NepeMeHHOM HalpamIeHHH TUIOCKOCTH Haruba =
'PaBHBLIX pacCYeTHBIX ANHHAX BO BCeX HallpanleHudx,

B) M8 CKAarbiX, CXAaTO-HU30THYTHIX H PACTHHYTLIX e -
MEHTOB. CKBO3HHIX (pemeruarsix) KOHCTpyKuHH.

HcnonbaoBadHe Tpyb6 oCob6eHHO pauHOHANLHO WIS BHICO —
KHX COOpyXeHHt, MoaBepx eHHbIX BETPOBOMY BO3AEACTBHIO, 4
Takxe Mg cnaboHdlpPsHKeHHLIX H HepacdYeTHLIX 271 eMeHTOB KO H-
'CTPYKIIH#A, CeYeHHS KOTOPHhIX HA3HAYAIOTCH NO KOHCTPYKTHBHBIM
coobpaxemnsaMm (no nmpenenbHofi rE6KOCTH),

[IlpumeHenue Tpy®O Haunbonee 3pPEeKTHBHO B TeX DIEeMEH -
TaX KOHCTPYyKIH}, rae TpyObbl HCOONB3YIOTCHd B3aMeH CedYeHHH,
TPAAHNRO HHO BBIIOJ HIEMbIX H3 HNAPHBIX MJIH OOMHOYHBIX YIroi -
koB. OPPeKTHBHOCTL NPHMEHEeHHd TpyO Bo3pacraer C ypenHge—
HHEeM IMOKOCTH 3aMe@HSeMbIX 3JIeMEeHTOB H3 NPOKAaTHBLIX I pPodH-
nefl, a TaKX' C yBeM4YeHHeM fonHd perposofi(BonHoBOfi) Ha-
rpysxE B obmeff cymMMe BO3AECKHCTBRI, BNHKIOLIHX Ha Haupd -
XeHHOe COCTOSHHe KOHCTPYKLHH, |

2.3. Hanecoo6pasHOCTr HpHEMeHeHHS TPyO HOBBILIaeTCH:



a) NpH SKCONyAaranHH KOHCTPYKUHI B YyCIOBASX Bo3Aed-
CTBHA arpecCHBHOR cCpeabl;

6) OpH H&IUYMH HOBHLIMIEHHbIX APXHTEKTYpHLIX HNH CAHH -
T apHO-THr HeHAYeCKHX TpeGOoBAaHHE K KOHCTpyKuHSM ( HaupEMep,

NpH NPOEKTHUPOBAHHHE o6 eCTBeHHLIX 31aHul,COOpyXeHAR,pacuo-

neraeMbix B IpeAQjiax CEeNHMTe6HO# TeppPHTOpHH KPYIHKIX I'OpPO-
NOB, HEKOTOPHIX BHAOB N POMBLINUIE HHEIX I E@X0B, C&IbLCEKOXO3Sfl —
CTBeHHuHIX aaaHAft ® Op.); o

B) NpH HAIHYHH TeXHONOIHYeCKHX TpPyGOIpPOBOAOB, KOTO —
pple MOr'yr ObITh HCHOIbB30B&HH OAHOBPEMEHHO B KaYeCTpe He-
cymux ameMentoB kKoHcTpyxkuuf (manpumep, B MocToBmx mepe-
xoaax TpybonpopoaoB, B 3CrakKadax moa TpybonpoBOALI, B
nom)ﬂeamr:.ﬂmx arper arax, NOXApPHBIX /1€CTHHIAX, TelJALax H
AP/

2.4. [lng npensapUTenbLHOR OlleHKH HenecoobpasEo C T H
UpUMeHeHHS TpPy0 B KOHCTPYKUHSX pPeKOMeBAyercs  [oib30 -
BATbCS I PHMEpHOH HOMEHK/IA&TypoH KOHCTpPYyKNHAR, npnaenen—
HO¥ B OPHIOX eHHH l

Ipumevanusa: . [IprBenenHas B NpWIOXeHEH | Ho-
MEHK/IaT ypa OXBATLIBAET KOHCTPYKIHH 3N4HHR H COOpyXe -
HHY, paudOHaNbHOCTh NDHMEHEHHS TpPpy0 B KOTOPLIX BhISBIE€-—.

HA TeXHAKO-3KOHOMHUYECKHMH pacueTrTaMH, a TaKxe OT e~
qJeCTBEHHOX M 3apyb0exHOH IpAKTHKOZ HPOEKTHPOBAHRS "
CTPOHRT €/1bCTBA.

2. [lpuBenenHrie B HOME@HKN AT ype [ AHHBIEe SBJISHOTCH OpPH-
EHTHPOBOYHBIMHA K He HCKAXOYAlT HeOOXOAHMOCTH  TEeXHHKO-
9KOHOMHYECKOH OLleHKH HenecoobpasHOCTH HpHMeHeHHs Tpyd
B KaxXAOM KOHKPETHOM Ciydae,

3. MATEPI/IAHI::I IU'IH TPYBYATHX 3JIEMEHTOB
U COEOUHEHWH

3.1. OcHoBHBIM BHAOM Tpy0 IS OpHMEHEHHS B CTa&lb—
HBIX KOHCprKHHHX OAONXHEI SABNSATHLCHS CBApHhie  TpPYOH 1no
FOCT 10704-83" "Tpybnl CTanbHble 3eKkTpocBapHuie, CoprTa-
MEHT. , TEKHH‘IECKHE TpebOBAHHE K KOTOPBIM olpeaendior cd o

FOCT 10705-83 = I'OCT 10708-63, a Taxxe no cClHendanbHO
paspab arbiBaeMbIM TeX HHYeCKHM YCNOBHSM, COIJ1ACOBAHHBIM C.

o



3 8BOAIOM-IIOCT QBIIUKOM TpPYy0 H yrBepXAeHHbIM B yCTAHOBIEH -
HoM nopgake (and Tpy6 W3 HU3KOJer MDOBAHHBIX MapoK CTaiw
¥ QIS TepMHYeCKH YIOPOYHEHHLIX TPpyO H3 YraepoaRCTHIX Ma -
DOK CT&lH).

[IpE TN poeKTHpPOBAHUH pPEeKOMEHAyercd IpPUMEHHIThL B lep -
By10O ovyepedbr TpyObl IO CoOKpal eHHOMY COpPTAaMeHTy, IpUBed eB-
HOMY B HNpWIOXeHHU 2, [Ipy 2TOM HEe0OXOAHMMO YYHTBLIBATH,KAa-
Kie THuopasMepnl TpydD B LaHHOE BpeMHA BBIIYCKAawTCHd  IIPO-
MBIULT @ HHOCThIO,

B oToenbHeIX cniy4dasx AOoNyCKaercd HNpHMeHeHHMe  cBap-
HeiXx Tpy6 no I'OCT 3282-62 "Tpybbl CcrankpHbie BOAOI G30IPO —
BOO HbIe (rmosme)”, NOCTamideMbIX 6e3 peskObl U MydT INIO
Mex aHH9eCKHM CBOM¥CTBAM C OONOJ HUT&IbHBIMH TpebOBAHUS —
MH II0 XUMHYECKOMY COCTAaBY.

B BHAoe HCKIIOYEHHd, NPH CHenHalbHOM 0BbOCHOBaAHH H,
MOI'yT NPHMEeHAThCH GecuwoBHrie Tpy6el o 'OCT 8732-70
"Tpybni cranbubie GecuioBHule ropsyekarassie, CopraMmeHT”
TeX HUyeCKre TpeboBAaHUHA K KOTOpPBIM oupepensiorcd mo [OCT
3731-88. |

B oraenbHHX Caydadgx, OIpU OOKa3aHHOH nenecoo6paaﬂo-
CTH IIpUMeHeHua Tpybuyarnix Hpodumwiell ¢ AAaMeTpPoM AH TOM -
mMHYHO®K CTEeHKH, He npeaycMoTpeHHuIMH ['OCT 10704—63 , BO3 -
MOXHO HCHOIIbL3OBA&HAE CBAPHRIX KPYIbiXx TPpyd, H3roTaB/l H -
BaEeMbIX H3 JIHCTOBON WIM WHpoOKoNomocHo# (yHuBepcanb Ho #)
CTan¥ Ha 3aBOAAX MeTA&IHveCKHEX KOHCTpykuHit (mo cernaco -
BAHHO C 3aBOAOM),

3.2. prom AN CTPOUTENbHLIX KOHCTPYKEHE HOJXHBI NO-
T AMNIATBECH N0 XEMHYECKOMY COCTAaBy H MEeXaHHYeCKMM CBOH —
crBam, rt.e, no rpyane B rOCT 10705-83x rpymie A T'OCT
10706-83 unu [OCT 8731-88.

Ha Yeprexax NpoekTa KOHCTPYKUHE M B [AOKYMEHTAauuH
10 3axasy Merauia OOoNXKHL YKa3LIB&ThCH TpeGoBaHUH O I a-
PAHTHH B OTHOIIEHUH NpefAena TEeKyyeCrH, a Takxe, IpH He-
OBXOAUMOCTH, O HOCT aBK € TPy®0 B TepMHYECKH oﬁpaoo'raHHOM
COCTOHHIH,

[Jna npiMeHeHMd B KOHCTPYKUHLEX AONYyCKaercs INOCTAaBKAa
TpyG 663 HCNLITAHHd IUAPABIMYECKHM OapBleHMeM (HO C ra-
paHTVe#f TepMeTHYHOCTHE), a TaKkxKe 6e3 CHATHS  BHYTPEHHE —
"0 I'para U C pa3peskoli TpyOD B NHHHMH CraHa 063 AOONOJHH -
TeNbHOR O6GpaSoTk® Topnop, TPyOh ROMXHE BHAEPKHEBAT b
HCIEIT AHUG Ha cunwomupadde B coorpercreuun ¢ 'OCT 38685-88

10



pa—y
Py

Knacc
CT &K

C38/23

C44/29

C45/33

C52/40

Tabnrua 1

[TpuMepHEId DepeYeH, MAapOK CTA&nH, PEKOMEHAYeMBbIX [Uid NpUMEHeHHS B TpPy6Yarhx

JIeMeHT ax, H HX Mex anHdeckHe cBo@crpa (Ipu tonmHuEax go 10 MMm)

Iipeaan |Byemus— [Orscci- |
Teky~ | HO€ CO~ |TgnbHOe

Mapka 'OCT unu TY
Cocroguiie TOCTaBgEH gecru | HPOTHB — |'yaonvBe-

CT any HaA JNIOCT aBKYy n neHHe gHe
KF/MM2 KF/BMMQ 65 B %

3 4 ' 5 ” T
24 38

roCT 380-71 Fopdgyekar aHasd WIH HOD-~

22

ManizoBpanHad
TO Xe

N

ey WD

» _ | !

[OCT 1050-60

TO XKe
POCT 14637-89 | | SPYUGISCK, YRodaefiHas | 30 18
| TO Xe
TO Xe
'OCT 5058-85" Fopsiyek aTr aHAd WIH HOD —
MaTHU30BaHHAY
FPOCT 5058-85" [opgyexar 21
Mann
18M'2Ad¢nc | YMTY 1-741-69 18

15Ir2Ce TY 14-1-64-71



¢l

[Ipononxenne Tabn, 1

_--__—““ 7

1472
10r2C1
16I'2A

C60/45

18r2Adnc
15T'2Co

rOCT 5058-65" Teqhégggg§3+gnﬁ)§gﬂfﬂﬂaa
TO XK€ TO Xe
UMTY 1-349-68| HopmanasopaHHag
UMTY 1-741-869 TO Xeé '
TY 14-1-84-71| TepMHueCKH yupodHeHHad
| (3 axankatormyck)
12

C70/60 14rCMoP YMTY 1-45-67 | TepMuueckyu yupodyHeHHad 70

[ipumMeganua 1. B coorsercreuun ¢ n.1.4 TOCT 5058-65" 1o TpebopaHHi® 3axKas4YHkKa, a
TaKxe B Cjiyyae IpHMeHeHHS NpH BHIIaBKe IPAPOAHOJEr4poBAaHHLIX Melblo PyA CT&lH Mapok
09r2, 00ra2cC a 10I'2C1 nocraengiorcg ¢ copepxamunemM Meau 0,15~0,30%. B aTroM cinydae B Ha -
HMeHOBAHHE Mapku crand Aobaendercd 6yksa [, a HOpMLI MexaHMYECKHX CBOHCTB yCTAaHaBJ H-
BAlOTCHd B COOTBETCTBHH C Tabjuilel, OTH CTanu PeKOMeHlyerCcd HPpHMEeHIThL B KOHCTPYKUH -
9x, NoABepralomIxcg HoBLIIIEHHON KOPpPO3NH, -

2. YuuTniBad, 4TO COBpeMeHHble TpPy0Ooa/1eKTpOoCBApOYHble CTAHbBlI OCHAmEHbl NPOXOAHBIM K
 HeYaMH Ans HOPMalnHsauud TpPpyo, HO He HMeOT HeebOxoAHMoro ob6opynoBaRusd And TePMHAYECKOH
06paboTKH TPY6G 1O pexHEMy "sakankatoTnyck”, And MePBOOYepeAHOro NpHMeHEeHHd PEeKOMeHAY -
JOTCH CT&TH Mapok, o6eClleuHBaOIINX BLICOKHe Mex aHM4YyeCKHe CBOJCTBA TPYD B ropsayexkarad o M
UNM HOpPManHM30BAHHOM cocrosHau (manpumep, 15I'2Ce, 18T'2Adnc, 18I2Ad).

3. IIpuMeHeHne pavanHficoaepx allUX M&POK CTAIH AONXKHO OBITH COraacpoBaHO C MHqup-
MeroM CCCP. '

4., O6nnacTH npuMeHeHHS PAa3JMYHBIX MAapOK CTA&NH NPHHUMAIOTCH TO0 YK a3 aHHIM CHull

U-B-3-72-



3.3. [lng cpapHpix Tpy®, HDEMOHIEMEX B XOHCTDYKIH-
gX 308HHR H COOPYXEeHHR, HAAAEXHT UPHMEHHTh YI/@POAHCThIE
H HHA3 KON e HPpOBAHHLI@ KOHCTPYKIHOHHhIe CT&IH MAapokK, yKa-

sadinix B CHuIl O-B.3-72, a rTakxe crann yrleppAR CT HL e
KayeCTBeHHole KOHCTpyRuHoHEme no ['OCT 1050-60 .
bBecuwionanie Tpybu no [OCT 8732-70 AonxHH HOCT 4B -
NETbCHd H3 CTANH YraepoaHCToll KadJeCTBEHHOR KOHCTPYKIHOH -
Hoft Mapkd 20 Do 'OCT 1050-80" ¢ OrpaHHgeHHEeM COoaepKa —
AAY KpemMHudg B npepenax (,17-0,27% cornacro n.8=B 3TOTr O

['OCT.
[[puMepHLI# NepeyeHs MAPOK CT&IH, PEeXOMEHAyeMEIX WIS

IIpiMeHeHNd B TPpyOdaTrThix 3j1eMeBrTax, ¥ TpefopaHud K Mexa ~
HUYECKHM CBOfiICTBaAM TIOTOBRIX TpYO IpHBEeRE€HH B Tabi. }.

3.4. [leran¥ KOHCTPYKHHE H3 NHCTOBOro HAH NpPOGHWIbLHO-
I'o NpOoKATAa AOIXHH NIPOEKTHPOBATLCHA B COOTBOTCTBHH C yKa8a-—

saugMa CHall O-B.3-72.

3.5. BuiGop Marepeanos Angd CBAPKH KOHCTPYKHHE C NpRA~
MeHeHUeM TpyO HpPOH3BOAHRTCE B COOTBETCTBHH C YK&3&HHEL ~

MmMu CHrIl O-B.3-72.

3.8, Tpe6opanuga kK Marepuany 60aTOB, HpPHMEHS eM KX
Oid MOHTaQXHLIX COeOMHEHHR KOHCTPYKUME C HDpHMeHEeHHeM Tpy6,
NpUHEMAaTCd B coorBercrBdH co CH=II [I-B.3-72.

4. PACYETHHIE XAPAKTEPUCTUKU MATEPUAIOB
U COEILWHE HUH

['eOMeTpAYaCKrAe X ADAKTEepPHCTHKHA K[ (X T PYE

4.1. OCHOBHEI@ I'eOMEeTpPHYECKHEe XAapPAKTEepPHCTHKR KOollbie-
BOI'O CeYeHHd olpepanfiTcd N0 ¢dopMynnaM, NpHBEAEHHLIM = B
Tabn.2.

[IpuMeunanne, CapapOYHLI® [AaHHbLIe ANd DPEeKOMEeHAye -

MEIX THHOxpaSMEpOB_ 3N eKTpPoCBapHLIX Tpyb no TOCT
10704-83 npHBeNeHH B NPHWIOXEHAH 2,

PacgeTHble CONPOTHEI@HHA

4.2. PacuerHule coupoTHmIeHHss Marepdana TpyO B Cpap-
HpIX COCeAHHeHH# cneayer npuaaMarp no CHuall [O-B.3~72 Hax

no Tabn.3 ¥ 4 Hactogmiax PekKoMeHOaanui.
13



T abnuu a

1 4

- PopMynabl AT BHIYHCIEHUI IEOMEeTpPUYEeCKHX XAapakKTepUCTHK KOJIbIeBOro
CeyeHHSd

X apaxT e— Pacyerunag ¢opMyn a

PHCTHKA TO4YHAH I pubIIAX eHHas

MoMeHT HHep- T ' i3 D" _ ot I n 8. ?
o - 64 ( ) 8 DCPS - 0?}97])0]:6

Panuyc HHep-
19747

MomMeHTr CO -
0 POTHB @HUS

I[Tnacruyeckuii
MOME@HT CO -
NPOTHRIIeHU S




Gl

Ilpononxenne Tabn, 2

MoMeHT HHEp-
[IHA NpH KDy~
YeHU U

T g 3
e e ~ 0.785 (S
2J 7 DC? , 18 DCP

Crarugeckuit
MOME@HT HOONy-
cCeyeHUd
YCcCnopHble 0003 HAYeHHH:
D ~ HEpyXHBIR oHaMerp;
d -~ Tonm®mHA CTeHKA;
D, =(D-d) - cpennuit nEamerp;
d' =(D-248)- BHYTpeHHH#i QHaMeTp
[IlppMeganne., !IpE OTHOm EeHUH _16‘)_ > 10 norpemwHOCT, B ONpe[eleHHH I'eOMEeTpPHYeCKHX
X apaKTepHCTHK 0o NPHONMXeHHbBIM (GOpMyllaM He npeBsimiaeT 1% IO CpAaABHEHHIO C TO 9HBIMH
3 HAYeHU IMHU, | |



g1

Buan nHanpaxeH-
HOT"O

COCTOHdHRA

Harub

Cpes

Pacrsax eHde, CxarHe ®
2100 2600
| 1300 1500

Tabnrmra 3

Pacgernsie conporupnendg R = Rép TPYyOYaThIX 31E@MEHTOB

Ycnos- PacuerHbie COUPOTHERNEHAS B KI‘/CM2 CT &1H

HO e Kl accosB

0::;:_ C38/23 | C44/28 | C48/33 | CB2/40 C70/60

3800 4400

2300 2800




Prond
-]

Y Tabnuna 4
PacuerHnle CONpPOTHBIEHHI R CBapHbIX COeAHHeHHAHR

PacyerHnie conpoTEEneHus B K['/cMZ2 CBapHbIX CO-
eAHHeHH B KOHCTPYKUHAX H3 CTA&IH KIACCOB
C46/33 ceo/45 | Cr0/60

Byn HanpsXxeHHOr o
COCTOH HUd

Coenu- | Cxkarue

HeHud

BCTHIK | PacrdxeHHe NpH MeXaHH-
SUPOBAHHOR ¥ pyvHOR

To xe S
CBapke C NpPHMEeHeHUeM
angd XOHTpoad Kadecrsa
WBOB (U3HYECKHX  CIO-
cobon
—_—— To xe, Np. NpEIMeHeHHH
. BUBYaNbHBIX CcOnocobos (2900)
KOHT pONn 4
roBbie
Yrano T . 2200
111 BbI

fpemewanna: |, PacgerHble conporHmieHEd, ykasaHHhe B cko6kax, B CHuIl [I-B.3-72
He cogepxarcd.

2. [lna ceapHbIX CO@INHEHH} prﬁqa'rmx AEeMEeHTOB H3 CTajnefl PAasIHYHLIX KJIAaCCOB NOpO%=-
HOCTH pexomeH.uye'rCﬁ_ BEHIGHPATE N pPHCAAOYHbBIe MATepPHAaIhl H OPHHHMATh PACYeTHhIe COIpPOTHEe-
HUS MIBOB, COOTBETCTBYIOmMHEEe CTaIM 6onee HH3KOr'O Knacca,



4-3?npnnenennue g CHzrll O0-B.3-72 5 B Tabn.4 Hacro-

amax PexoMeHaanH® pacuerHble CONPOTHNI@HMS CBAPHLIX CO-

eQMHOHHA BCTHIK NPHMEHHTE@IbLHO K TPYOUATLIM S1eMeHTaM Co-

 OTBETCTRBYIOT CO@AHHEHHIM TpPyO BCTHIK WIH BIDHTHIK, BHIOI-
HeHHHIM Ha NoAKIA&NHOM koabue. [lng CoendHeHEA TpPyO BCTHIK

" BHNIONHAeMhIXx 6e3 HOAKIAaNHOrO KOnplla, PACYeTHHle CONpo
THRNEOHHYS CHHXAIOTCHS yMHOXeHHeM Ha kospdmmuemr  Q,75,

ANg COeaHMHeHH! BUPHTHIK - Ha xoadppunmesr 0,885 .

a

[[lpuMmeganne, [lon coennHeyHeM BIPHATHIK 3AeCh NO-
HAMAeTCcd N pHAMBIKaAHde TpyOnl TOpilOM K CTeHKe Apyroro

anemenra (Tpy6ul, dnamna, mapopol BCTAapk4 ® T.I.) TOA
OpEMBIM MM KOCHIM YrJjlOM.

4.4. [Ing cxarblX OCHOBHLIX 3/1€MEHTOB pellieTKH bepmM
NOXPHITHR K HepexpuiTuRt ( HanpuMep, CTPONMILHBIX H AHAIOTHY%
HBIX HM (epM) M3 Tpy6 npu ru6koct® BX A > 80 pekoMeH -

Ayercs NpHHAMATh KO3hPHUMEHT yCmoBHA paSoTHI m= 1,6~
-0,01 A, , HO He MeHee 0,8

[IpuMevaHnHe, YkasaHHu#A ko3¢dunueHnr ycnoBulft pabo-

Thl H@ pACHpOCTPAHAerCH Ha KpelyieHHd COoOTBeTCTBYIOmM KX
31eMeHNTOB KOHCTPVKUE# B yanax.

5. OCHOBHHIE OCOEEHHOCTH PACYETA KOH-
| CTPYKIIMH C TPUMEHEHHEM TPYB

ObiyHe ykas aHud

5.1. [pononsHble ycHnug B aneMeHTax Tpybdarhx
Onpe]edloTCd B NPe/lioNOXeHHH wapHHPHOCTH
crepxHell B yaax.

[Ipy oTHOwWeHMH AHaMeTrpa Hodca K MIHHe ero mnaHenu 6o-
nee 1/10, nomMuMO O6LIYHOR NpOBEpKH HAaNpSXKeHHE B CTepx -
HEX OT OCEeBhIX YCHIIHNH, HaUIeXHT HNPOH3BOAMTHL IIpOBEpPKY HAa-
NpsKkeHH B CTepXHAX C yYeTOM A0UONHHT &b HbIX Harnﬁazo -
IIKX MOMEHTOB OT XEeCTKOCTH Yy3/I0B.

[Ipy oTCyrCTBUH B yanax ¢epMbl (ACOHOK H Apyr H X
NoAKpely oI ux AeTanefl Aonyckaercd YYHTHIBarb AOHQNHHT €nlb-
Hhl@ Harubapmue MOMEHTHI TONBKO B HOHACAX H ONOPHHIX pac-
xocax (B N PeANoNoX eHdH W apHEPHOro NMpACOeNHHeHud
MEHTOB pelleTKH K HepaspesHeIM losicaM).

pepM
CoeAMHEeHHu &

Ine -

18



B1

I CTH ¢epMHul
B nnocko _ ¢ep 0,85{,
B HanpasjneHHH, Nep-—
NeHREK VISPHOM II0C—
xocte ¢epmbl  (m3 0,88 {'4
NIOCKOCTH (GepMBul )

Tabnaxa 5

PacyeTHele MIHHEE Lo SIeMeHTOB Tpy6uarsix ¢pepM (aa ECEmowenHeMm
MepeCeK alomHUXCH CTepxHelt pepM C NepeKpecTHo@l pemerkoft)

Hanpanienie Tpo- _ Pacuersnag AnDEBHA
_ nogCoB, ONOpP— N DOYHX 31EMEHTOB DelleTKR
n:;::gx;o HRX packo- | 6es cmio- C_KOHI GMH, CIU1IOI] € HHLIMH
COB M OoHOp- | mMHEBaHAH B INIOCKO -~ BO B3 aHM HO

KOHIOB CTH
e pMbIl

HbiIX CTOEK

N1epH e HAKK yi 9 pHbD
IAOCKXOCTHEX

{ 0,951
0,01, 0,85 1,

O6ozs HaveRus, IpPHHATHE B Tabtn.5:

{ - reoMerpuueckas nnuuna aneMenra (paccrogHne MexAy IeHTPpaMH Yy310B)
B HJIGCKOCTH (pepMHul;

‘L’ ~ paccrogHHe MexXAy y3aaMy, 3axpeleHENME 0T CMEUeHAS H3 IJIOCKO-
CTH ¢epMEl,



[Ipg npopepke NPOYHOCTH C YY€TOM AONOJNHATEIBLHEIX H&
Opsk eHE UpHHEMAeTCHd Ko3¢PHNHEHT yUIOBHE paboTH M =1,2,

85.2. IIpr BHIOAHEHHH y3J10B C pacneHTpoBEKofl ocelr B
IIOCKOCTHE (pepMu pacyer depMbl HaMI@KHT IIPOH3BOAHUTH C
YH4eTOM Yy3JIOBbhIXx H3rHb aiomHux MOMEHTOB OT pAaClueHTPOBKH,
Opd 2aTOM HPOBEpPKAa NPOYHOCTH CTepxHell NpOoOH3IBOAHTCH C
KoapPHnH@HTOM YCHOBHE patoTht m = |,

5.3. PacuerHne MIHHE 1, IpH OOpeAeeHAE MEGEKOCTH
aeMEHRTOoB Tpybuarnix depM C OecPaCOHOUHBLIMHE y3JIaMH e~
Ayer ¥NpHEEMAarp nNo Tabn.D.

PacYer CBapHLIX CTLIKOB E I pHKpeIs eHHAR

CrukoBble COGAHHEHHE TpYO

5.4. B COOCHBIX CBApHBLIX CTHKA&X TpyOdYarblx 3JIEeMEeHTOB
OIpH AefACTBEH HA COCGIAHHeHHe HpPOAOCJILbHOH CHILI pacupeasyieHde
HalpXeHHA OO [JIHHEe MBAa HPpHHEM&aeTCHd paBHOMEepHHM,

5.5. CBapHue WIBN BCThIK, BOCOPDAHEM&OIHE I POLOAL -
Hple CHAbl H HMepmHe pacyYeTHOe COIPOTHRIeHHe HaIjlaBlIeH —
HOI'O MeTauia, paBHOe pacYeTHOMY CONIPOTHRIEHRHID CBapHBae—
MEIX TPpyO, PeXOMeHIyercd BHINO/JHATH ONpPIAMBIME Ha UOAKAAal
HOM KOjiblle; TAaKHe IIBh CYATAITCSHS PaBHONPOYHEIMH OCHOB -
HOMY MeT&UIy H He TpebyloT HPOBepKH pACHETOM,

[Ipg pacwerHOM CONpPOTHBIEHMH HAUIamleHHOro Metan -
na,MeHbIIeM , YeM pacCYeTHOoe CONpPOTHRIEeHHe Marepdgia CBa -
pdBAEMBEIX TPYyO, OpaMEle LUIBH TPYO BCTHIK PACCYATHEIBAIOT C 4

no ¢gopMyne

) :.N- . ch
%D 8 (1)
L D,
roe N - pacyerHas npoaonbHad cuna, aeficreyiomas Ha
CoeHHEeHHEe,

~ CpedHH AHaAMerp TPpYOH C MeHblIed  TOImMA -
HOl CTeHKH,
d - MeHpmA® TONMMHA CTEHKH COEGAHHAEMHX TPYS;

- PpACHeTHOe CONPOTHRIEHNE CBAPHOrO IWIBA BCTHIK
cb c
pacraxenmo ( R ) mnm cxarmo ( R, ),

NIpAHUM aeMoe 1o Tabn.4 C ygeroM kKo3¢pPHIHEH-
ta 0,78 (cM. n.4.3).



5.6. B CTBLIKOBBIX COeNMHeHHHAX TPYO C HAK/IAadKaMH CBap-
Hbhle YraioBblie WBhl, NPHKpPEIUVIZIOIMHe HAaKNaOdKH H BOCIpPHHHAMAI -
e IIpoAoNbHEIe CHIBI, PACCYHTHIBAIOTCH HA cpe3 o CHall
0-B.3-72.

[Onvsa CBapHOro mbBa NpH HaKNaAKax C (Ur ypHBIMH Bl ~
pesamr (cMm, puc.8) Moxer onpenendrbCcd MO MPHGAHKEHHO ft

popMmyne

2
I —2n\o+ ?-j'-‘—-:g-—-) (2)
u 2 n ’
rae A - rayouHa GUrypHOro Bhipesa HakNaAKH BROAL
OCH TpPYOHI;

D - HapyxHbillf aHaMerp TPYOH;
n, ~ YUCJIO BHIPE3OB MO INcpHMerPy TPYOHI.

Yanoprie OpHKPEINAeHHd TpPYy6

5.7. llpoBepky npodHoCTH 06eCPacCOHOYHLIX CBAPHBIX HPH -
KpelyjieHr#i Tpybyarsix SeMeHTOB K ApPYrHM AeTansM C IUIOC -
KO Wn¥ HWIHHAPDHYECKOMK HNOBEpPXHOCThIO CleAyeT NPOH3IBOAHTH

II0 ¢opPMYi aM:

H n
N < .N- . N " (3)
H
N < 25 N (4)
n
N < 25 N . (5)
3nech N -~ pacdersas npoponbHas Cwia, AeficTayiomas B
NpHKpeligeMoll Tpybe;
H 8 H cb . H cb
N o =m (0L R +ph, 4, R, ); (6)
n n cb n cb |
N = m (d1_R +pkm{'3p'y ) (7)

2l



d - TonmEBa CTeHXH NpEXpeNaseMofl TPYOH;

m— KOo3¢pdHuHMeHT ycnopEfi paboThl, yYHTHIBAIOIHER Hepas -
HOM@PHOCTL pACHpeAeneHus NPOoAOJbHOI'O YCHAHS IO
lIepHEMerpy NpHEKpenaseMol TpyOn H NpPHHUMAaeMBLIR
PABHBEIM: |
m = ] - onsg OpEKpemeHHR TPYGHl K APYrMM Tpy6-
9JaThIM AeTaIgM C TOJMUHHOX CTeHKH Gonee 20  wnm
K NONEepeYHhIM JIMCTOBhIM AeranaM (duamuaMm), aMe -

IOMEM C HPOTHBONONOXHOM CTOPOHEI COOCHOE 1ge): o
KpelyieHHe ApYyrofl Tpybel HAN Kpyryiofl L eHTpHpylomeH
I PpOKJ 8AKH,;

m = (0,850 -~ B ocTanbHREIX Cly4adx;

‘n.u-,- TONIMHEKEA YrioBOro HiBa, IPHHEMaeMmas papHOk kare-
Ty BIHCAHHOrO B CeYeHHe iIBA paBHOOedpeHHOro Tpe-
YT Oflb HHK &;

P- Ko3¢ppHnHenT, NpEAAEMaeMbit no CHeIl O-B.3-72;

{_:, * — CyMMapHbie MIHHR YY4CTKOB LIBA, pacCMar puEpaeMbix
KaK croikoBhlie (TaBpoBsie) WBLI, COOTBErCTBe H H O
anga “Hockomoft” ® “ngrounoft” wacrelt mBa,

{ {~ cymMmMapHabie QHHH yYacTKOB LIBA, DACCMATpPHBAaEMEIX
’ KaK yriopunle LRk, COOTBETCTBEHHO ansd " HOCKoBOR” m
"narogroft” wacref uipa, '

~ pacweTHOe COIPOTHRIEGHHE CBAPHOrQ JUBA& BCTHIK PAC -
C C
raxendio ( Ry® ) iy cxarmo (R, ), npusumae -
Moe o tabn.4 ¢ yveroM xos¢pdmuuenra (0,85 ( oM.
n. 4.3), '
_ckb

RS — pacyeTHoe CONPOTHAIEHHE YrNOBOI'o WIBA, NPHHAMAEE -
Moe o Tabxn.4. |

[Ipameuanns. 1. [Ton “BOCKkOBOR” M "naroynolt” wac -
TAMH CBAPHOI'O HIBA B COSNHMEHHE ABYX Tpyd® noapasyMepa-
joTCd y49aCTKH CBAapHOro lBa, NpHExoasmBecd KaxAnflh Ha mo-
JIOBUHY CeYeHHd NpHKpeIsiseMoRl TPyOGun H pacluooxeHHhe
COOTBETCTBEHHO €O CTOPOHKHI TYIOrO H OCTpPOr'0o yrioB Ie-
pecegenus oceft Tpy6 (puc.l). |

2. B xagecrBe y3acTkoB YrioBHIX WIBOB CheAyeT pac-
CMAaTpHBATh: | ' |
a) npu rasopot peske Tpy6 6e3 ckoca KpoMKH ( puc,2,sk
y9aCTKH, [JIS EKOTOpPbIX yrofl PackpuiTEs mBa Q , onpene -
naeMuit 1o popMyne

A
8= arcsin (SBasin’g + cosel cos f\}ii Lo sin’y), (8)




0
COCT ABRIgeT MeHee 30

Hjtd Oonee 800 (0603Ha —
YeHAS BEAHYUH, BXOAAMHX
B popmyny (8), nanm Ha
puc.l m 2);

6) NpH peske TpYyo
CO CKOCOM KpOMKH non
HOCTOSHHbBIM Hau HepeMeH-
HBEIM YI'NIOM (pHc.2,F,11) -
Y4aCTKH, M KOTO PhIX
3Ha4Yende © , pRUYUC -
neHHOoe 1o ¢opMyne (8)
COCT aBngder MeHee -15
unu Hojyee 600:,

B) OpH peske TpPYO
ppe3oft MIH 3y1eKTPOKOH —
TAKTHBIM ClocoboM  6ea
nocnenayoler  pasdenkH
kpomok (puc.2,e),a Tak-
Xe B Cliydyae coelHHeHHUS
C NponyCKOM NnpHMBIKAIOIEro 3J1eMeHTa 4Yepe3d OTBEepPCTHe g
nogce (puc.2,x) - BCio anuHy mBAa; '.

r) NpH mepeCedYeHHH 1eMEHTOB pelleTKH MexAy Coboii,
eCllH paCCMaTrpHBAETCH N pHKpenjseHde "nponyckaemMoro” 3je-—
MeHTa pemeTkd (cM.puc.3,a) - MIHHY y9acTKa B3 aHMHOTO Ne-
peCe4YeHHS 3ie¢MeHTOB pPelleTKH,

OCT anbuple y98CTKH CBAPHOIO LiBa Ha eXHT paccM ar pu-
BaTb KAaK CTLIKOBHIE (Taspoaue) I BHI.

3. llonuyio nnEHy "HoCKOoBOR” H nﬂ'roqﬂoﬁ JacTel
CBADHOT'O WBa B COGAHMHEHHH ABYX TPYG (L =k"d H

L" = k'd ) moxmo olpedendarh OO rpaguKy Ha PpHC, 4,

& MKHYy yYacTKOB YrioBoro msa IpH rasoBofi peske Tpy6G
N H f a ,n |

( {,3 -=k‘. { = LS =|c L ) - no rpapuxkam ma

puc.5,;a H 6. jlmum y48CTKOB c'rmxonoro uBa onpefpenderT ca

oo dan)maM

Puc.l.becdaconounoe coeaddenme
AByX TpyO
1 - mosgcHag rpy6a (mosc);
2 - IpEMHK&omad Tpyba
( packoc un® crofika); 3 - Ho-
cokKk, 4 — 6opr; 5 - nHarka

{,c_=={, -—{,g}={, (.{“kﬂ )
fl Lﬂ n n n
L, - t, =1 @ g
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Puc.2. CxeMb ceyeHHl CBapHOr'o wip& B y3JIOBHIX COefd-
HeHHUEIX ABYX TpPYOD
a - pasBeprka NpuxpemiseMmolt Tpybu; 6 - smopa 8 (yr-
jla pPaCKphITHS CBAPHOI'O LiBA NpPH ra30Boi peske 6ea CKO-
ca kpoMk#); 1,2,3,4,5 - xapaxkrepHple CedYeHHd WIBA; B -
NpH rasoBoll peske 6e&3 CKOCA KPOMKH; I — TO XK€, CO CKO-
COM KPOMKH HOA NOCTOSHHLIM YrioM; A - TO Xe, IO Ie-
pPeMEeHHBIM YIJjIOM;, e ~ NpH pe3ke (pesoift WM 31 eKTpPOKOH-
TAaKTHbHIM CIOCOBOM; X - NpH NpolyCKe NpUKpeligdeMok
TpyOnLl yepes oTBepcTHe B MNofce
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4 é

a)

PaJ!epmxa mpydsr g “ b Foadeprnea mpyds; &
_ v .

J

Puc.3. becdacorogHbie y3ahi C llepecedeHHeM 3IJIeMeEHTOBR
peuieTkKd Mexay Coboi

a - C nByMd 31eMeRTaMHM pemerkd, § - c Tpemn INC -

MeHTaMH pemerkH (Co clmom#Baniem crofikm), . |-00-

9c; 2 - "nponyckaeMbifl” ATEeMEHT PeUIeTEM, 3 —yuaCTOK
B3 AHMHOI0 NepecedeHAS 3IIeMeHTOB peweTKH
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Puc.4. 'paduxk nngq onpeneneHHEs HOAHOR [UIHHLI

M n
nockoporo ( { ) m nasrowmoro (4") ywacr-
KOB CBApHOI'o mpa B COEAHHEHHH ABYX TpPYyO
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4. B cnyvyae, ecnH km- 1,28 H P = 0,8, 3HauyeHHud
N u N‘" MOI'YyT OBbITH BBIYHC/IEHB! 110 O PM yI1 aM:
H M ch H
N =mk ddR (1 —0,,2.’&3 ) (8)
n n cé n
N =mk ddR (1“0’2k3 ) . (7)
JHavYeHusd l{,n H k:ll onpelandiTCH 10 rpapuky Ha pHcC,4,
a k.; H \C; - 110 rpapuKkaM Ha pHC,S.

5.8. B cnyyae peaku Tpy6 CO CKOCOM XPOMKH, T.e. Koraa
cBaphoil WOB Ha 6onbuwielt yacTH CcBoeft ANMHHLI MOXET ObITh OT-
HeCeH K CThIKOBbIM (TaBppoBbiM) WBAM, NONYyCKAaeTCsH IPOHU3BO -
AHTHL TIPpOBEPKY NPOYHOCTH CcBapHOro uwpa B 6ecdacCoHo 4 H bl X
coedMHeHUIX Tpyd nNo dopMyne

cb
N < o0, FR , (9)
rne F - nnoll &b CeYeHHd NpHKpelliseMo#t TpydObl,
¢
R - ounpenenfercs no ykasaHduaM n.5.7.

Pacyer 6echpaCoOHOYHLIX V3/I0B

5.9?‘ Hecymaa cnocobHocTs OecdacoHoyHOro ysna Tpyd -
qaro# koHCTpykuuu (puc.6), exmovaouero B ce6a OMMH CKBUG-
HO it TpybBuarsiit sneMenrt (nosic) H HekOTOpoe YHCIO N PHMBbIK A—
o Mx sneMeHTtor (packocos, CToex, CTO/MHKOB), INpoBepdercs
o (o pPM Vi1 aM

= ) h ¢
pc:m ‘ .- Pgu;ﬁ ; -0 258 ?—L * (10)
(Z ptcm) +( chm) | Zip&? " e
0,9\(2 —%4?;—) +( —Pﬁ—) -~ 0,252, S| My (1)
OP O,F o Cr |
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Puc.B8. [IpuMepsl SechacoHOYHBIX y3/10B ILIOCKUX TpPyO-
YAThIX (QepM
a,0,B — y3Jibl BEPXHEro nogca; r,n,e - y3/ibl HUX Herro nofaca

OGosHaueHHs, NMpHHATEe B ¢opMymax (10) # (11):

M 5 m? ~ KoadbobuuveHr, NPUHAMAaeMbld pPapBHbIM:
1 —opr | N | - 0,7 ;
FR |
N N
- - : -~ IIDH 0,7 N e < iﬁ
LT~ | 7% ‘ p e

rge N -~ ODpoAonkHoe yCunue p nodce COOT -
BETCTRBEHHO CO CTOPOHBI CXaroro WIH pAaCTEHY —
rorQo 2neMeHTa pewerku; F ¥ R - cooT -
BET CTBEHHO IOl adb CedYeHHd U pacyeTHOoe CoO-
1poTHRIeHHe Marepdana 1odca, B ydyae Hog-
KpelsieHUd Tpyddaroro nosca B 30He yaja Io-
1epedYHbIM pebpoM Hnu adappar Mo# 3HaYeHud

KO3$PUIHEHTOB M, 1 M, ToBbmawTcs Ha 20%
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P:m - ‘Nﬁm sin o ;
X 1
= in oL
P? "NP 3in ;
- . |
Pcm = Ncm Sin ol ; (12)
i i .
PP = JV'? stn ol |
) ) |

New 8 Np - coorBercrsenno cxmmaomie E pacrsrusa-
IOIfHe YCHNHA B INIpHMLIKAIOIMHAX 3IeMeHTax,
paCHoJIOX eHHEIX 0 OAHY CTOPOHY modca

( N1eMeHT bl pemeTKH) ’

B I
N H NP— TO Xe, B IIPHMBIKAIOMEM 31eMeHTe, pac -
I0/10XX €HHOM HO APYr'yio CTOPOHY nosica

(cromukm # T.1.);

ol —YyYron MexAdy HalpapjleHdeM yCHIHd, ODepe -
AapaeMoro CoOTBeTCTBYIOIIEM IIDPAMBIK A -
INHM 3JIeMeHTOM, U OChI0 IodACAa,

1 i

Po R Po -~ 3HAYeHHd Po INid KaxaAoro H3 I pHMLBIK&I0 -
HIHX MIeMEeHTOB, PAaClHoOXeHHBIX COOTBET-
CTBEHHO N0 OAHY H MO APYrYK® CTOPOHH HNO-
gca, onpeaenseMeie 1o gopMyie:

P~k (4+0,02 % 18R . - (13)

3necr D, 8,]2 —~ COOTBETCTBEHHO AMAaMeTp, TONIIMHA CTEeHKH
| H pacyeTHoOe CONPOTHRIEHUEe CTaIH TOoLACAE;

0 — KOo9¢pPUUHEeHT, NPUHUMAaeMEIl paBHbLIM:

k; =5+ 15 (d'/D )2 — A9 IEeMEeHTOB pelleTKH,
k.i =5 + 15(d'/D )4 - Jid 3IeMeHTOB, IpH~
MEIKQIOUIHX K NodCy CO CTOPOHBI, IPOTHBO ~
DOJIOXK HOM pelleTke,

B kxayecrBe d npHHEMAeTcCH:

ang tTpybyarnix NIeMeHTOB - HUX [aAnaMerp

(npy cCoOmMEBAHAM KOHIA 31eMeHTa U3
RAGCKOCTH ¢epMbl K NpuHHMaercs He
Sonce 18);

ANS CTOJIMKOB H3 umBeNjlepa H ApPyrHX ABY -
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CTEeHYaThIXx HWIH OAHOCTEeHYAaThIX NPHMBLIK QIOIHX SJIeMeH -
TOB MIHHOK He MeHee 0,785 D , a Takxe and vpybua -
ThiX 31E€MEeHTOB, CINIIOMeHHBX B IMJIOCKOCTH bepMbl-
WHpHHA S1EeMeHTa H3 IUNIOCKOCTH (pepMbBl B MeCTe €ero
OpAMBIKAHHS K NOSCY.

5.10.*B cnyvyae, GCIH 21eMeHThl PEelIeTKH IepeceKalT -
ca Mexny co6o#t B soHe yana (puc.3), NpoBepky HecCyu ef
CIIOCOOHOCTH y3l1a pekoMeHOyercsa HpO?SBO}lHTb fIO PO pPMY JI aM
(10) = (11), B KOTOpLIX 3Hayenus P~ m P I pPUHEMA -
IOTCA: NpH OAMHAKOBBLIX 3Hakax ycxmuﬁcm B nepgcexa:omux of:
aNeMeHTax - yPenU4YeHHbIMH, 4 NpH Pa&3HBIX 3HAKAaX — YMeHb -

NeHHBIMH H& BEAUYHHY

CM _ CM
CM 1 I
roe P - 3Hayeuue P ynd P g CMeXHOro 3jieMeH-
| ra pemerkh. c KoroPsIM Hepecekaercs pac -
CM arT piBaeMblii,
M st
’ g T dCH J
CM
snece 9 - 94CTb OKPYXHOCTH CME@KHOI'O 3JIeMEeHTa pe -
lUeTKH, COOTBETCTBYIOIMAS Y4YacCTKy ero nepe -
CedYeHHd C paccMmarpHBaeMbiM syieMeRToM,.Ec-
JIH NIpH 3TOM CBApHOR LIOB He OXBAaTbiBAaeT
BCero nmepHMeTrpa CMEXHOI0o 2JIeMeHTa peller—
kit (cm., Hanpumep, pHC.36),
™M '
TO k,'s BhIUHCIFAETCHd o dopMyne
I.QCM ScM
S = M’
2. S,
CM
roe 2, S, - 9acTe mepumerpa CMEXHOro 3neMeHTa pe-

IIeTKH, COOTBercCTBYyoIlad y4JaCTKaM Hano -
XeHud CBApHbIX ILIBOB,

[IlppuMmMeganne, CMexHBIM 3J1€MEHTOM 3eCh HasbiBa -
eTCqd 3J1eMeHT, UMepIliH# C paccMarpuBaeMbiM oMyl JH-
HUIO CBAapHOI'o uiBaA.



Ecnu y Kakoro—iubo 3jeMeHTAa PeHieTKH UpidBapkKa K
HOHCY OTCYTCTBYET UMM HeBeNHKAa, 8 UMEHHO

ks < 0,20
| n Sn n |
(snecs kg = , & S -~ 4aCTh OKPYXHOCTH
T d
NNeMenT 4, COOTBETCTBYIOHIQH NTBRHUHK €ro HEPECEHEHHH C HQ =
dcoM), TO OEHCTBHE TAaKoro 9jeMeHTa Ha NosfC He paccMar-
1 ( (

pusaercd, T.e. P onsa Hero B dopmyner (10) u (11) =me
IOACT apider Cs.

KpoMme ykasaunoii nposepku no gopmynam (10) u (11),Hpe£1—-
CTannspmed Coboii Tpopepky CTeHKH IofACa Ha COBOKYIHOCTEL BO3-—
AeHCTBHH, TepeiaBaeMbIX IPHMLIK QI0IIHMH 3571 €M eHT aMH, Clteayer
1PQHU3 BOAMTE IIDOBEPKY HeCylled CIoCOOHOCTH 19 COBOKYIHO CTH
NPDEMBIK AHUN Ka&KOOI'0 U3 IepeceKkarnilUXCs 971 eMeHTOR PemerKH
uo dopMyne

N < 22 kfs Pﬁcq— » (15)
Sin &L
raoe N - ycupne p paccMarpuBaeMOM 3j1eMeHTe pener-
KW,
P, - ompeaensercs mo gopmyie (13), B kKoTOpylo B
KkageCTtpe D , d u R NOACT 4BIIHITCH CO~

OTBeTCTBYKUIHe IlapaMeTpPpl [IodcCa Wikh CMEeXHQ-
"o JjlieMeHTa peuieTKH, pacceMarpupaeMorgo Kdax
T1o48c,

IIpU IIpopepKe Hecyued CROCOGHOCTH IIPUMBIKA&-
HHH ClgponeHHbIX B IJOCKOCTH yala Tpyddarhix
CTOEK X TpyGuarkiM packocam i nosicy (B ya-
nax no puc. 3,6 1 6,e) B xavecrse P, and xaw
JOT0 M3 CMexHbIX SeMEeHTOB, lepeCeKaiomuXcd

CO CTO#kKoO#, cileAyeT IpPHHUMATEHL BEIHUYHHY
!

Pa = 0,690 dgcm Ri}; , (13*)
rae d. - oumamerp CTOHKH, Sm a R _

P
COOTBOTCTBEHHO TOMIOHHA CTeEKH H  pAacydeTHoe
CONpOTHBI/IEHHNE CDE3Y CMe@xHOro aneMmextalpac-
Koca HaM nodcal;



M
d. -~ yroj Mexay pacCMarpHpaeMbiM 3IIeMeHTOM H

[IOSCOM HIH CMeEXHbIM 3JIeMeHTOM pelieTKH,;

k.s = Sd,— ; 34ech S - wacthk
i

OKPYXHOCTH pacCMAarpHBaeMoro 3jJ1€eMEeHT &, CO -

OTBETCTBYIOIlA8 YyYaCTKy €0 llepeCeudeHuq C

IOACOM HIH CO CMEXHHRIM 3jIeMeHTOM pelleTkKH,

5.11. Pacuer 6ecdacoHouHbX y3noB no dopmynam (10)
g (11) cienyer NpoH3BOAHMTHL Ha pealbHble COYeTaHHs  yCHHk
B 3eMeHTax, CoOOTBEeTCTBYIOmMHE onpeneyie HHOH KOMOHHAUA
O HOBPEMEeHHO NeHCTBYIOIMHX Harpyaok Ha gepmy. |

ﬂonycxaeTICH-an Ipopepke Ho ¢opMyne (10) npusuMarms
p xavectse N_. #u N Haubonbluke pacderHbie yCunus B
C)K &TbiX N PUMMLIKAIOWKHX NIeMeHTax, a4 3HayeHud J#/";l ycra-
HaRN¥MBaTh H3 YyCNoBHR paBHoBecus yana, CooOTBeTCTBEHRO, NpH
npoBepke 1no d¢opMmyne (11) nonmyckaercsi npunEMarbL Hau605b =
mHe pacderHpie 3HAYEHHd Jv';‘ o J\f?i , yCTaHapiup a g

1
sHagenud N H3 yClOBHS paBHoBeCcHS yaina. [Iposepka mo
popmyne (15) npousBoauTcH ana HaHGOAbWLEro YCUIHS B p ac-~
CMATpHBAEeMOM 3JIeMEeHTEe pelleTKH,

5.12% OuneHky HeCymelf CIOCOOHOCTH ONOPHBLIX Y3J/I0B
¢epM C HeINOCPeNCTBEeHHbIM NpHMBIKAHHEM TpyGuarbix 3je -
MEHTOB ApPYr K Apyry H XK ONODPHOMY pebpy, BHIIOJHEHHO MY
B BHJe BePTHKAJAbHOI'O IO epevyYHOor'o JHCT&a, peKoMeHaAyeT-
Cfl MPOURIBOAMTL B COOTBercTBHHM ¢ nmn,5.8-5.11, paccMmarpu-
Basl ysel, KaKk 6echaCoHOYHbLI# C OAHUM HPHUMBIK QIOM UM 3jie -
MeHTOM, NpHYEeM B KauecTpe HOACAa YC/AOBHO IPHHUMaeT Cco
3JIeMeHT, NPHMBLIK QIOIMKEA K onopHOMYy pebpy IOo BCeMy KOH-
TYPY CeYeHnd, a OIOopHoe pebpo pacCMAarpHBaeTCs KAakK IoA-
Kpeandpom ad aHagpparMa, T.e., aHaueHud KoaddiuHeHTa MU e
u12 M, B ¢opmynax (10) u (11) B coorsercraum C
0.5.9 npasEM aloTCg yBendyeHHuIME Ha 20%.
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8. OCHOBHHIE OCOBEEHHOCTHU INPOEKTUPOBAHUA
KOHCTPYKIIHUNA C TIPUMEHEHUEM TPYB

Guine a3 aHud

8.1. Bu60p NpoeKTHhX pemeHdHA KOHCTPYKUHE C HpHMe -
HeHHEM Tpy0 B WACTH MAarepHanoB, KOHCTPYKTHBHEIX CXeM H
criocoba conpsixeHuds 3TEeMEHTOB [AONXEeH NpoH3BOAHTHLCH C
y9eTOM ocobeHHOCTEeR TpyDuarol KOHCTPYKTUBHOH ¢QOpMbI, Ne-
pevHuCyieHHbXx B N.2.]1, B yBR3Ke C IDPHUHATHIMM MEeTOOaAMHU H3-
FrOTORIIGHAS H MORT&KAa KOMCTPYKIHHA, 8 Takxe C y4eTOM KOH-
KpPeTHbIX 3KCIJI VAT AIAOHHBIX K CTPOUTEeNnbHbIX TpeboBaHH# H
TpeboBandt, IpeAvgIBIIeMbIX YCIOBAAMHA yHHUQHKAUHK H THIH~

s3auHg speMeHToB. [IpH aTOM AOMXHBI BhIIOMNHATHLCH ObHIHEe YKa&a-
sanug CHull O-B.3~-72.

PexoMeHoAUMA IO BLICOPY CXeM M KOMIOHOBKE
KOHCTDYKIIUHA

8.2. [Ipr NpoeKTHPOBAHHM peweT YaTbIX KOHCTPYKIHR C
IpEHMEeHeHHEeM TpPyd ClneAayer oTAaBarb NpeanoyreHde CcxeMaMm
C penkolf pemerkoi ODpH OTHOCHTENbHO 6O/bLIOH ANHMHE CTEPXK—
Heill. PexoMeHAyerCs UCIONb3OBAHHE CXeM, IIPH KOTODHIX B
ya31a8X K IIofcaM NpHMplKaerT He Oojiee [OABYX NIEeMEHTOB pe -
MEeTKH; NpHMeHeHHe HINPeHr elbHbIX peleroK, Kak IpaBWio, He
pPeKOMeHA yeT CH. |

B OIpocTpaHCTBeHHLIX pelieTdarblX KOHCTPYKUHAX H3 TpPYyO
peKOMeHAyeTCd LpHMeHATh TpeyroibHYyKw pewerky 6es pacno -
POK, IIpH 3TOM 60/iee IIpeaAlOYTHTEeNbHhl pelieTKH C HeCOBMe -
mMeHHBIME B CMeXHbIX r'pagx ysaamMi (B "enxy”).

B oToenbHLX Ciyyasx NpH GoablIOM pPACCTOgHHH  MexX -
Ay NosicaMH H GoAbIIEX pa3Mepax NaHeIH MOXeT OHTh pexo -
MeHAOBA&HO I pHMeHeHHe PACKOCHO# HjAH KpPeCTOBOR pEeuieTKH C
TpyO4aTbIMH paclnopKkaMid H paCKoCaMH H3 NpodpHibHOXK HJI K
Kpyrino cranu, paSoTalUMMH TOJINbLKO HA pacraxeHne, Packo-
Chl M3 KpPYIrIO# CTand peKoMeHAyercd HpHMeHEThL C NpeaBapH—
TeIbHRIM HanpsXxenueM, paBHHIM 50% pacuyerHoro  yCHIHA B
packoce.
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8.3. [Ipu BLIGOpe reoMeTpHYeCKHX CXeM KOHCTDPYKHHEA C
IIpUMeHeHHeM TpyD reayeT YUYHTHIBATH AOCTATOYHO  BBICOKYIO
o6l yI0 XeCTKOCTb Tpy6 npH pabore Ha H3IrE6, B CBE3H C
geM nenecoobpasHo HCHOMb3OBAaHHEe pellierTvYarblXx CHCTeM C
BHEY3/10BbIM IIDHJIOXEHHEeM Harpy3KH K TpybugarblM HodcaM, a

T aKxe KOMOUHHPOBAHHBIX CHCTEeM.
Cxarbie nogca Her abapHTHHX peuwieT4YarbiX KOHCTPYKH H #

c bonplioll ANHHOH NMAaHeNH, 8 TaKXKe 3ATeMeHThl XeCTKOCTH KOM-
6HHUPOBAHHBIX CHCTEeM, B Cliyd9ae HeBO3MOXHOCTH WIH Heuene -
coOOpaA3 HOCTH BLINOJM HeHHS HX H3 OANMHOYHBIX TpPYyO, pPeKOMeHAy-
ercsd BbHINOMHATL B BHAe IJIOCKUX HJIH TpexrpaHHBIX pemerya -
ThIX NIEeMEeHTOB H3 Tpyd C napanjieNbHEIMH NOSCAMH H Tpe-

yrO/lIbHO# pelmerkolft 6e3 CTOek.

8.4. [Ipn ouneHke KenecoobpasHOCTH HCOOAL3OBAHHA apo %
HbIX CXeM, & TakKxe CXxeM C NOJHroOH&IbLHLIM OYepT aHHeM II0 -
COB Mid GanoYHBIX pelueryarktix KoHCTpykuu# (rHna depm o -
KPHITHE) Cleayer yYHTHIBATH, YTO Tpybuarad KOHCTPYKTHBH ad
dopMa obecneyHBaeT BO3MOXHOCTEL AOCTATOYHO IPOCTHIX pe -
IIeHH® CTHIKOB H y3/IOB B MeCTax IepeoMa OCH Nosica, B CBS-
31 C YeM 06jacrep HenecoobpasHoro NpHMeHeHHMHd TAaKHX CXeM

MOXeT OBITh pacliupeHa.

8.5. [Ipd npoeKkTUpoBaHHH KOHCTPYKUHNH CneAyer CT pe-
MHTBECHE K Ob6ecliedeHHI0 PAaBHLIX pAaCYeTHBIX MAJMHH UeHTpalnb HO
CXK arblXx Tpyddarbix CrepxHelt BO BCex IIOCKOCTHX; B 4acr -
HOCTH, CXAThIe Nnodca ¢epM pexKoMeHAyeTCHd pa3B43LIBaThL H3
MJAOCKOCTH ¢epMbl B KaxAoM yafe.

8.6. IIlpn npoexTupoBAHHH KOHCTPYKUHE C N pHMeHeHH-
eM TpYO areayer YYHTLHIBATH BO3MOXHOCTh HNPOCTOr0 OCYm eCT-
BIeHHd HEOPTOroH&ILHOR NPOCTpaHCTBEHHOH KOMIIOHO B KH
CKBO3HBIX CHCTeM (TpexrpaHHbie HjH MHOroOr paHHble pellerYa-
Thl€ KOHCTPYKIHH THII& ONOp, TPexrpaHHbie ¢pepMhbi, HEOPTOro -
HalbHBIE B IULaHe CTPYKT ypbl, CeTYarble KOHCTPYKUHH H T.I.).

6.7. BemonHeHAe KOHCTPyKUHfi B BHAe N POCTpPAHCTBEH HO
XeCTKHX NpHA3MATHYEeCKHX HIH DAPaAMHA&ILHBIX TpPexr PaHHbIX
(rpexnosicHEIX) sneMeHTOB pexoMeHAyercd NpeAMYmeCTBEeH -
HO ONnd CHCTeM, paboTailHX Ha LeHTpanbHOe H/IH BHelleHTpPeR-
Hoe CxarHe (apkH, KOAOHHBI H T.H,), & TaKxKe Ha H3ru6 IpH
mepeMeHHOM HanpasileHHH CHJIOBbIXx BoadeficTrBHi (6awEH, Mau—
el H T.I.).

Peilieryaroie KOHCTPYKIHH, paboTaomue HA H3rub6b B on-
Ho# TyiockocrH (Hanpamep, ¢epMbl NOKPHITHI), Henecoo6pas Ho
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BHITOJHATE TpexI pAHHLIMH IIDH HEepPa3PEe3 HbIX WIH KOHCONb HO —
LIAPHUDHBIX CxeMax (npH NBYyaHAYHOH SMOpe U3rH6aIEX MO -
ME@HTOB), & TaKxe IOpA GOnbHIOM lare depM M B NAPYTHX CIY —
yagx, Korga sarpyiHeHa pa3Bg3K&a CXAarhbliXx INO0SCOB U3 INIOC -
KOCTH ¢epMEI.

B ykasaHHBIX Cly4yadXx peKOMeHAyeTCH TakKxe NPHAMEHHATH
CliapeHHoe pacHojioxeHHe ¢gepM, OObeAHHIeMbLIX CBAI39MH B
I POCT PAHCT BEHHO =X €CTKHe MOHT a&xkHble OJIOKH,

8.8. YwurnsiBasg sarpyniHeHHS, KOTOphIe BO3HHKA&IOT IIpH
KOHCTPYAPDOBGHHHM MOHT &KHbIX COeAHHEeHU}, PeKOMeHAyeT C 4
IpH BbIOOpEe reoMerpHYeCKHX CXeM KOHCTPYKIMHMR OTAAB AaTh
NI pedlOYTeHNe TA8KHM CxeMaM, KOoTophle obeClieddBaloT BO3 -
MOXHOCThE H3I'OTORIEHUAN KOHCTPYKUHHA YyKPYOHEeHHBIMH OTIpa -
BOYHbBIMK MapKkaMu IIpH pAaClHOIOXK €HHHA MOHT &KHBLIX CTLIKOB B
MecCT ax, Hamboniee ynoOHBIX AN MX BBHIODONHeHHH (IpeHMymecT -

BeHHO B BHAE OAHOOCHBLIX CTHIKOB TpYG).

8.8. OneMeHTh MOSCOB M pelieTKM MJIOCKHX H IIPOCT -
PAHCT BEHHBIX KOHCTDYKUHE Her abapdTHhrXx pasMepoB (¢ BH -
cotoli Gonee 3800 MM MM C pasMepoM CTOPOHLI HHXHEro OC-—
HOBAHHY N POCTPAHCTBEHHOR CeKuuH 6onee 3250 MM) [OOJTX HEI
KOHCTPYHPOBaArbCd C yYeTOM H3IrOTOBIEHHE H TPAaAHCIOPTHPOB&
‘HUd C 3a&aBO/la B BHAe OTAENbLHEIX I abapuTHBIX OTH P&aRO 9 H bIX
371 eMEeHT OB, '

YeT bipexr paHHble KOHCTPYKUMH C GasamMH (pasMepoM CTo-
poH NonepeyHoro cedeHusi) no 2200 MM H TpexrpaHHble —  C
bazamMu po 2500 MM pexoMeHayercd NpPoeKTHPOBATL B  BHAE
rabapUTHBRX NPOCTPAHCTBEHHBIX OTNPABOYHEIX 3dneMeHToB. Il pn
OonbuIHX pasMepax 6a3 AonNXKeH peuiaTLbCd BONPOC 3KOHOMH -
YeCKO# 1 enecoobpasHOCTH H3roTOBNEeHHS KOHCTPYKUHHM npo —
CTpPAHCTBEHHBLIMHE ceKnusMmu, [Ipu pasMepe 6asnl M eHee
3800 MM pexoMeHayercsa pazbuparp NTpoCTPAHCTBEHHbLIE CeK —
UMY Ha NJIO0CKHe TpaHClhoprabenbHbie depMbl €  MHHAMALbL -
HLIM YHCIOM 3IeMEeHTOPR [0 OCT&NbHBIM I'DAHAM, H3MOTAaRl1¥Ba-

eMBIX pPOCCHINbIO.

PekoMeHganu¥® no noabo Ce4YeHU T g aThixX
FNIEeMEeHTOB

6.10. Beibop MapkH H kiacca CT&lH Mif TPpyOdarhix ajie-
MEHTOB KOHCTPYKUH# NONXeH IIPOHU3BOAHTHCH C YUYETOM TeXHH-
KO —-32KOHOMHUYECKOH L eneCOOOpPA3zHOCTH HA OCHOBe yKa3& HHY #

pasfaenop 2 1 3.
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B8.11. B nenax ynpoueHds TEXHOMOI'MYECKOro Ipolecca H
yAellenn eiid CTOHMMOCTH KH3rOTORIEHHH, NPDEMeHdeMbil B Rpo-
eKTe COpPTAaMEeHT [OOoNXeH coaepxarb MHHHMA&ILHO HeoOXxoARMDe
KOIIHYEeCTBO THOopasMepos Tpyb. Kak IpaBHno, He [HOONXHGO
aoOoycKarbCd B OOAHOM INpOoeKTe IIPHMeHeHHe IpoduneR  oaHoro
THIOP&3Mepa, OTIHYaIoMHAXCHd MAPKOW HAHM KIaCcCoOM CTanH, a
TaKKe Inpopune#t ogEHaKOBOr'o AHaMerTpa, OTJHIGION HXCH no
TOJIMAHEe CTEeHOK MeHee 4YeM HA 1,5-2 MM,

6.12. TonmuHa CTEHOK I'€pMEeTH3IHPOBAHHBIX TPyD, UpH-
MeHAeMpbIX [Jid OCHOBHLIX HeCYIHX 3J1eMeHTOB KOHCTPYK 11 vl
(moscop M OmOpHBIX pPACKOCOB, BeTBeff KOIOHH K T.O.),a8 TaK-
e WIS 9]1eMeHTOB pPelleTKH, B3aHMHO ITepeCeKalouldxcsd Mex-
ny coboi B ysnax (3a HCKIIOYeHHEM 31eMEHTOB, BbINOJ] HE 8-
MBLIX CO CINIOIIMBAHHEM HX KOHIOB B IMIOCKOCTH be pM ki),

Jojixk Ha O6bITE He MeHee 3 MM, A ANd ODPOYHX  jIeMeHTOB -~
He MeHee 2,5 MM,

iIlpuMevanue, 'epMeTusaud BHYTpeHHel NOAOCTH
TpyO AONXHA NIpedyCMATPUBATHCH B NIpPOEKTa8X H  BHNOJ -
HITHCH NyTeM I pPHBADPKH 3arfiiyliex B OTKPhITHIX TOPU &ax

TPy, conomudBpadieM HnH OO6MATHeM KOHIOB TpPpydD C Updaa-
HUEeM MM Hojychepuueckod undm HHOK dopMm (Hampumep B
NpAMBIKAHHGX K (GacoHKAaM) C Hnocineayiome# 3apapkofi me-—
Jield, a TaKxe 38 CYeT BLINIOJHEeHHd IUIOTHBIX CBAPHBIX CO-—
eNHHeHHH B 6ec(paCoOHOYHBIX Yy3Jiax. _

[Ip Hanuuyuu arpeCCHUBHON Cpelbl B NPOEKTe HaLJe@KHT
I pedyCM AT pUBATEL HMCILITAHME HA I'epMeTHYHOCTh  CBAPHHX
iBOB 3arjiylieKk H y3Ji0B HPHMBIKAHUA 3]1EMEHTOB DPelieTKHd X
nodcaM paeneHdeM po3dyxa 0,4 arM. YKa3saHHOMY HUCHHITAa -
HMIO noapeprapTcd 5% Tpybdyarbix 371eMeHTOB.

6.13. [Ipu HenmnocpeACTBEHHOM COeAHHEeHHH TPy 4ar B X
crepxHell B yanax 6e3 (ACOHOK TONINHHY CTEHOK HOECOB I€ -
nTecoobpasHo NpAHUMATh He MeHee BeMHudH, HpHBefeHHBIX B
Tabn.6. TonmuHy CTeHKH 3MeMeHTOB pelleTKH, He NepeceKapn -
IMAXCH C [OPYrHMH 2JIeMeHTaMH peleTKH, PeKOMeHAyercCHd LpH -
HAMATb II0 BO3MOXHOCTH MHHHAMA&IBLHO#, HO He MeHEee B&JIH —
yuH, ODpUBeleHHux B Tabn.B. Iipr nonbope cedeHHi 3nMeMeHTOB
peuleTKd BBOAHEMAS B pacder TONIMHA HX CTeHKH IpH O6ecda -

COHOYHBIX Y3 aX He [0J1XKH&a IIpeBbillaTh TONOHHBI CTE@HKH IO -
gC4a.,
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Tabnuna 6

MHHHEM anibHbIe peKOMeHO yeMble TOMIIHHLI CTeHOK TpPpyd-
YaTbIX SJEMEeHTOB IpH 6ecdacCoHOUHBIX 38X

Tonumuea CTeHKH B AOISX OT

Knacc cranu A amMerpa
&eMEeHTOB DelleTKH
NOSCOB 201 B
CXK 8T BbIX pacT g HYT bIX

C38/23 1/35 1/100 1/100
C44/29, C46/33 1/40 1/90 1/100
C52/40 1/40 1/80 1/100
C80/45 1/45 1/75 1/100
C70/60 1/45 1/70 1/100

[IpaMeuganne, [lund HodcoB yKkasaHHble B Tabn.8 OTHO-
CHUTeNnbHhIe TONIMHAHL ABASIOTCH OPHEHTHPOBOYHBIMH H He HC-
KJ1I0 9aI0T HeoOXOOMHMOCTH NpPOBEpPKH HecCymei CIOCODHO CTH
y3/10B N0 yKasaHAgM pas3fena 5. [dag cxarbix 3jeMeHTOB
pelieTKHM I pH YK&3aHHBIX B Tab6n.8 tTonllMHax He Tpebyer —
Cq DPOBEPKH HaA MECTHYIO YCTOHYHBOCTD.

B8.14. Ilpu 6echacCoHOUYHLIX COedBHeHHAX AHaMeTp  TpPYO
newieTKH pexoMeHAyercd DpHHAMAaThL He MeHee 1/3  noHaMer-
pa Tpyb6 nodgcop H He 6Gosiee AHaMmerpa noscos, [Ipg mnoa6ope
niaMeTpoB Tpyb Cienyer CTPeMHTBLCH K TOMYy, 4¥robel pac -
CTOSHAE B y3j1ax MexAy KPOMKaMH He IepeceKaomHxcd Mex -
Ay coboil ageMeHTOB pelieTKH, HMeOUHX pas3Hble 3HAKH yCH-
niaft, cocrapnsysio He MeHee 20 MM,

8.15. B npouudx CXaTbiXx,BHEeHTpPEeHHO CXKAaThIX H H3rd-
6 aeMEbIX CTepX HAX TONUIHHY CTEeHKH TpyO pPeKoOMeHAyercd IpH —
HIM&TE IO BO3MOXHOCTH MHHHMANLHON, HO He MeHee BeJIHYHH,
yKa3saHHLIX B Tabn.6 nndg CXAarhlix 39/1eMeHTOB pelleTkKH,

[IpumMmegaHne, lnd moabopa CevyeHHE I EHTPAILHO CXa-
ThIX M pac'rﬂﬂy'rmx CTepXHe# H3 3NIeKTPOCBAPHHIX TpPYO 0o
FTOCT 10704-83° MOXHO TONbL3OBATHCH r papEx aMR I pHIOXKEe—
Hig 4 , COCTAaBNeHHBIMH Mg TpyD U3 crand knaccos C38/23
C48/33, C60/45 nuamerpoMm oT 40 no 830 MM mpH pacyer-
HOK ANHHe CTepxHell Ao B8 M.
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6.16. [Ipy HazsHAYEeHHH CeYeHHE 3IATEeMEHTOB pellerTKHd KOH-
cTrpyknuf#i ¢ 6ecpaCOHOYHLIMH y3l1aMH, 8 TAKXe NOSCHBIX 3e-
MEHTOB, HMEIOIIHX CBAPHLIe NPHKpeIl1 eHdd 10 TOPHAM BIDH -
TbIK 6e3 CoOoTBercrBpywlero YCHJIeHHd, CleayeT YUYHATHIBATD
BO3MOXHOE CHHXeHHe HX HeCcyuie#f CIOCOOHOCTH B 30HE IpH -
Kpell;leHHH X&8K BCNeACTBHe HepaBHOMEpPHOro pacupeieleH H 4
I pOAONLHBIX HAIPsSHKeBHA No NepHAMerpy IJATEeMeHT A, T 8K U
BC/I€[ICTBAE HEepaABHOI POYHOCTH CBAPHOI'O HWIBA C OCHOBHBIM Mo-
TaoM., B cBa3n C 2THM NpH noabope ceveHHfl yKa3aHHKX
9/1eMEeHTOB PEKOMEeHAyercCs I pHHUMATL KO3¢PHUHEeHT YyCIoBHH
paborer m = (0,8, a Ang cxarnx TpyOHaThiX 3jieMEeHTOB,UMe-
JOIIHX COMIOUIeHHbie KOHUB, - m = 1,3 - 0,015 -%— , HO He
bonee 0,8 ¥ He Menee 0,4. |

Ong cxarnx yieMeHTOB YKa3 AHHbBIR KO3(QQPHUHEHT yCl10-
BU# paboThl YYHTHIBAGTCH NyTreM IPOBEpPKH CeYeHHii HA I po Y-
nocte (6es ywera xosppuunmenra ) ).

B ciydae 4waCTHYHOI'O IlepeCedYeHHd 3jIeMeHTa pelleTkKH
(cToiixa) B 30He y3na C NByMS OPYrHMHE IIDHMEIK QIOINAME 16—
MeHTaME (packocaMH), EMeOmMHEMH pasHbHE 3HAKH VCHNHE,
cienAyer Ond 3Toil CTORKHE NPHHAMATEL AONOMHHTENBHO Ko3ddu—
NHeHT ycnoBH# paborel 0,85.

6.17. lnaMerpsl SeKTPOCBAPHLHIX TPYO peKoOMeHAyercs
HpUHAMAaTh B Npefnenax Ao 530 MM BKAOYATEIbHO. B KOH-
CTPYKIHEX THIIA CTPONHIbLHBIX (epM C pacHeTHOoH ANHHOK IIa—
Hejle#f cxaroro nodca OKojio 3 M He pekoMeHayercd NpUMe-—
HeHHe TpyO AHMaMerpoM bonee 325 MM,

IIpr DpoekTHpOBAHHK COOPYXEHHH, WIS KOTOPbIX XA&apax-
TepHO OonbuiOe BIMdHHE MEeTeOpPOoJIOrH9eCKHX ¢aKTopoB, Clne-
AyeT CTDEeMHThCH K HNpHMEHEeHHIio Tpybdarsix Npo¢unell ONTH-
ManbHEIX AHaMerpoB 140-180 MM, ofecneddBawuiHX HaUGO/Ib -
lH1ee CHHXEHHE BEeTPOBOM HAar py3KH,

[JraMerprl O4ACHBIX TpPYO B HAOCKHX depMax Cnefy -
eT HasHa4dYarb C y49eTOM OJHOBPEeMEeHHOH NOIrpPpy3KH Ha Xene3-
HONOPOXHYID IU1arGopMy BO3MOXHO GOJibIIer0  KOJMIHYECT B &

pepM.

EEKOMGEBHHH 10 KOHCTPDYMPOBAHNIO CThiKOB
H Y310 B

6.18. Ilpe npoekTHpoBA&HHH CTHIKOBBLIX H y3JIOBbHIX COefH-
HeHH Tpybd4arheix 3a1eMeHTOB AoNXHa ofbecneuuparbcd  Heob-
XoonMag NMPOYHOCTE COENHHEeHHi, a TakKkxe repMeT 1 YHO CThb
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BHYTPOHH@R MNOKZOCTH Tpyd IpH MHHEM&IBHOM KOJIHYEeCTBEe H
BeCe AONONHHUTEIBHLIX AeTalell C yderoM HauMeHbuie#h Tpy-
aoeMKocTH 06paboTku, COOpPKH H COenHHeHud,

8.19. IIpm ucnonpzoBannu B TpySuarblx COeAHHEe HHEX
neEcToBmx AeTanelt (dbacoHor, dmaHnes, pefep H T.A.), & TaK-
xKe Aerareff H3 COPTOBOro HIH NPOQHILHOI'O HpoKara Cclneay-
er CTPeMHTBCH K yIpolleHHI0o dopMbl THX Aeranei (uaberars
Opopeself, QHI yYDHBIX BhIPE30B, Tpebyiomux NpAMeHeHHd I'aso -
BOfl Pe3KH,® T.H.), '

B unendx ynyumeHdd TpaHCHOPTAaSeNbHOCTH KOHCT PYKI ML
pasMephl agerane#, BHICTyI&OIIHX 38 rabapuTe Tpyduaroro
npodund, AONXKHBI HPUHEMATHLCS MHHHAM anbHBIMH,

8.20. B cnyvyae npEMeneHHEd npodwiel M3 BLICOKONDPOY ~
HOH CT&IH, pasylpoYHdeMOHR IIpH CBapke, Cleayer IpeaycMar
pEBaTh TAKHEe KOHCTPYKTHBHbie pelleHus, HNPH KOTOPhIX pPAa3—
 yIpOYHeHHe CKA3hIB&TOCh Onl B HaMMeHpwe# creneHd (Habe -
rarb pacnojiQKeHHd CBAPHHIX HIBOB NEpHEeHAHKYISPHO HAIPAB ~
JIeHHI0 CHAOBOI'O NOTOKA, PAaCHojaraTrk CBapHble COENHHEHHd B
MeCTax HEelO/IHOrO HCHONb3OBAHHA Hecvyme#l CHOCOOHOCTH cCe-
JeHHd B T.1.).

CreikOoBhle@ CoeaQMHeHHA TpPYyO

B8.21. 3apoackue CTHIKE TpPyOdYaThiX 3IEeMEHTOB OAHMHAKO-
BOI'0 AHGMETpa IpH pP&3HHNE B TOJAMHHe CTEHKH He Gonee
2 MM peKoMeHayercd, K&K INIpaBWiO, BHIIOAHITH CBapKo#
BCTHIK HA OCT&0WEeMCHs HNoaxnagHoM Konpue (puc,7,a). B or-
AeNbHBIX ClIyd9asdx, OIpPH paclo/OXKeHUH CTHKOB B MeCTax He -
NONHOro HCUOAL3OBAHHA HeCymeR CIOCOOHOCTH CedYeHHH, MO -
XerT OnTh AOIylIeHO COefUHeHHe TPyD BCTHIK 6e3 HoAkKian -
soro xonmna (puc.7,6).

[lonknanBoe kKONLIO PEKOMEHAYETCH H3roTami4parb H3
yriaepoAdcToR craru TonmHHON 3-4 MM H mupuEOZ S50-60 MM,
[lonyCkaeTCq H3roTORIeHHEe KoJblla H3 TPYOBl TOro Xe AHa -
MeTpAa, YT0 H CThIKyeMble TpyOnl. [Ipopess B LOCAKJIAaAHOM
KONbIle COBMEMAeTCH C HPONONbHBIMH IBAMHE CThIKyEMBIX TPYG.

8.22. MorTaxHsle CTHIKH TPYOUAaTHIX 3J1eMEeHTOB OAHHA -
KOBOI'O HAPYXKHOI'O AXMaMerpa, 8 TakKXe 3aBOACKHe CTHIKH IpH
pa3HAne B TONIIHHe CTeHKH 6onee 2 MM pPEeKOMEHAYeTrCs BhI -
NON HATh C T APHRIMU IO0J yKOJbOEeBHIMH HaKJI4AKAaMH, Bbhipesae -
MBIMH H3 TPYOR TOr'0 Xe HIH HeCKOILKO Oonbliero AHaMerpa
WiId CBanbUOBAHHLIMH H3 jJHcToBO# cranm (puc.8).
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B nengx yne-
MUYEeHHS [IHHBL T -
IOBOTO CBapHOTIO
pa cnefayer lpe -
aycMarpubBark Ha -
KJIaOKH C QUr ypHBI -
MHA BbIpezaMu. [dna
TpyOD OHaMeTpPoM [0
140 MM pexoMeHay-
ercd IPUMEHdTh Ha-
Xjiadk¥ C OByM H
BhIpe3aMHi II0 IOe -
pEMeTpy TPYOHI
(aByx/enecTko B €,
puc.8,a), and Tpy6
donpLIero gHamMer -
pa — C YeT LI Pb M4
Boipes aM# (uernr -
pexnenecr KO BhI e,
puc.8,6).

Tonmuey Ha-
KIIaAOK ¥ CBapHO-
ro mBa peKOMEeHAy-
eTcd NpUHAMAaThL Ha
20% O6onpuie TON ~

 IHHHBI CTEHOK CTHI —

KyeMuix Tpyb. Pe -~
KOMeHA yeMble pas -
Mepu (npp h, =
_ =1,2d ) u ouepra-
HUd Haknanok, IpUHATHIE M3 YyCIOBUE MHHHMyMAa OTXOOAOB NpH
peske, NokasaHbl Ha pHC.8. _ '

BMecTo napHpix HOAYKOABLUEBEIX HAKN1&800K MOI'yT NpH -
MeHIThCH Tpybuyarble My¢rsl H3 obpeska Tpybsi, AMAMETP KO~
TOPOR B CBery NpPHOJMHIHTEIBLHO paBeH HaApyXHOMY [AHAMET Py
croiKyeMbix Tpyb. OuepraHusa ¢(HUr ypHBEIX BbIPpE30B TAaKHX MY (T
HeecoobpasHo IpedyCMAaTpPHBATh C YYETOM BbINOJ HEHAS pes-—
KH Ha aBTOMAarHdYeCKHX TpyOoOpe3HBIX CTaHKax 0e3 pasMeTKH.

Puc.7. CpapHpie CTHIKH Tpy6

8.23. He pexoMeHayercd NpHMeHATb AN CTHIKOBHIX CO —
eAHHeHd i TpyO HaknalKH B BHAe ILIaHOK, pebep, YyrojikoB H
r.QI. B cnydae HeOGXOAHMOCTH YyKpeI/IeHHS C IOMOUBIO TaKHX
HaKJ1 800K COe[fHHeHHH, BbIIOJIHEHHBbIX CBApPKOH BCTbBIK 6es
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NONKNag HOT ©
Xxonbla, CBap-

Hbl€ IIBhI, NpPH-
Kpenjsiomue Ha-
X anKH, [ONX —
Hbl 3QKAH YH -
BAThCH Ha pac-
CTOSIHUM HE Me-
Hee 25 MM or
KPOMKH KONhbll@-—
BOr'O I1iBA, B
HaKIagKax crae-
Ayer npefd y-
CMATPHBATH Bhl-
peabl, orubaio -
IKe BHICT Yl &l0-
1 yio tlaCTb(ycu-
neHHe) CBAapHOrO
mBa, -

Pasbeprxa waxnadok

8.24. CTkhI -
KOBbhle COeAHHEe - 7,220 %30mm, T, = I
HHg Tpy®O pas -
HEIX aAHaMeTpoB  Puc.8. CruikH Tpy6 C OHr ypHBLIMH
B 3yIeMeHT ax, Hawi adK aMH
paboT alomUX Ha |
CXaTHe ,DeKOMEeHAyeT CHd BbLINOJ HATL, K&Kk IpaBpwio, C HCHNOIb -
30BAHHEM CIUIOWIHbLIX WIH KO/NbU©BbIX NONEpeYHhlIX JHCTOB
(pnamies) (puc.7,s-n), a npu Maroft pasnune B Auamerpax -
TaneckonuyecKiMH (puc.7,e,x) C Npope3asiMH WIH (HMI YPHLIM H
BLIDE3AMH /151 yBEeJIMYeHHS AnMHbI cBapHoro mBa (B  cnywae,
ecad Tpebyercd of6eCleyYHTL pPAaBHON POYHOE COeAMHEeHHe. C OC -
HOBHBIM MET &1J10M ).,

B ornenbHbIx cniy4asx CThIKA TPpyD pa&3HbIX AUMAMEeTpOB
MOX HO BbINOJI HUTE C INOMOLIBIO KOHHYECKHX IepexoaoB, Balb-—
LY6MBIX H3 CTanbHOro nucra (C KOHYCHOCTBbIO He 6onee
1:10). '

B unpucoeadHeHHAX TPyt K ¢uaHIAM H OAPYrHM HCTO -
BRIM fneransiM (HanpEMep, XK OMOpPHBIM INIHTAM) peKOMEeHAy- -
ercs H30erarb NPHMEHOHUS AONOJHHTeNnbHbIXx pebep. [nsg no-
Bhilll@HHS TMPOYHOCTH CUOENHHEeHHS MOXeT NpPeayCMAaTpH B AT b CH
pasfenxa KpoMox Tpyb, yCcraHOBKA& NOAKIAAHLIX Kojagel, IOT-
HO  TTPHerajiiAXx K NoBepxHoCTH duiakueB, Nepedaya  yCHIIHSA
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yepes ¢pesepoBaHHBLIX ToOpeu TpyObl, BhIMONHEHAe ABYX KOAh-
nephx (no6oBbiXx) wWBOB H T.I.

[I[ppMeHeHMe CBAapHbIX COeAHMHeHHA yepe3 duiaHeu B pac-
THAHYTBIX CThIKAxX, K&K NpapHio, HE pPEeKOMeHAYeTrCd B CBH3H C
OllaCHOCTBIO pAaCClOeHHS MeTanna ¢uaHua.

8.25.3apon-
CKM@ CThIKH TpyG
4arblX 3JI6MEH -
TOB HOSCOB B
MecCT ax nepeno -
Ma HUx oCeR pe -
KOM@HAyeTCS Bhi-
[IONHATL C IpPH -
M@HeHUEeM KOJik -
HeBbIX MNOAKI 800K
T8KOI'O X€ TH -
na, KaK B upd -
MBIX CThIKax HNH
00o9K000pa3 Hbi X
(puc.9,a,6). Mo -
I'yT NOpHEMEHATh-
Cd Takxe CoegH-~
HeHHS BCTHIK 6e3
I ON KNI 80 HOI'O
KONIbl&8, CThLIKH
qepes d¢maHeln,
yepea H09K0006 -
DPA3IHYI0, Wapo -

Puc.9. CpapHbie CThikH Tpybuarnix BYI0O HIH A -
HOACOB B MeCTax nepenoMa NHHAPDK 96CK Y IO
HX oce# BcraBky (pHc,

8,8~%), 4 TaKxke
HeTIOCPEeNACTBEeHHbIM IIpHKpenjieHHeM OAHOHN TpyObnl K CTeHKe
Apyroft BHDPHTHIK (OO THNy 6echaCoHOYHBIX Y3/IOBbLIX COGQAR -
HeHHI) C YCTAHOBKOHN 3ar/iyliKH B OTKPLITOM TOplue TpPy6I,

8.26. BonTopble MOHT &K Hble CTHIKH TpPyOY&ATHIX 3J1eMeH-
TOB, paboTawwHX Ha Cxar¥ve, peKOMeHAyercs BLINONHATL C
MpUMEeHe HUeM KPYI/IbIX HJIH MHOIOYrOJlbHbIX CHOWHBIX ¢ aH-
HeB, 8 TAK¥X e TOJICThIX KoiblleBWX (N1AHIEB C ABYMSA nosi -
CAMH YTJIOBbLIX (noGombix) wWIBOB (pHC.lO,a)._Llempm OONTO -
BhIX OTBepPCTHR Cneayer paclonararb [0 OKPYXHOCTHA MHHH-
M AanbHOI'O papHyca.
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[IpH konbpHeBHIX ¢ aHU&X AONXKHLI NpPeAyCMaTpEBarbCd 3 &
rAyllKd B TOpHAX CThIKyeMbix Tpy6 (B BHoe nuadparm H3
TOHKONIMCTOBON cTand) nngd NpefoTBpameHHs BHYTpEH -
Hed KOppO3HH,

BonToBbie CTHIKH 4Yepea d¢naHubl IIPEMeHSIOTCS NpPH  yC-
TOBHH 00643AaT &JILHOI'0 H3rOTOBRIEeHHS OTNPHBOYHLIX 3JIeMEeHTOB
B KOHAYKTOpAaxX.

Ecny reomer -
padYecKkad HeH3MeHd-
eMOCThL H Hecymas
CHOCOH6HOCTSH KO H—
CTPYKIOHA obeCliedu-
paoTcd I PH BBINOJ —
HeHUH COeAH HEeHHd
LIapHMPHBIM, PEeKo -
MeHayeTCd yCT 8 -
HAaRIWBAarTb Mexay
qui aHit aMH LeHTpH -
pywmHe I pOoKn an -
xku (puc.10,6). B
3TOM Cnydae Lene -
coobpas HoO I pDUMEeHATh
NIDNSIMO YT OJibHble (1 al-
Ll ¢ 4YeThbipbMf 601~
TaMHK 1o yriamM. Pe-
KOMeHayercd NpHMe-
HATb TOJACThIE QU aH -
Ibl, He TpebywomHue
yCUleHuss pebpaMu.

BonrtoBhie CThI-
KA Tpyb4dareix 2ane -
MeHTOB, paboT amw -
IIMX Ha pacrd:XeHHe, MOI'yr BBIIONHATLECId B COOTBETCT
puu cC puc. 10, B-r. _

OnHo6onToBboie coenvuenud (puc.10,4) Moryr  6bIThb
peKOMeHAOBAaHbl AAfd MOHT &x HbIX CThIKOB I02COB ¢epM, Kilio-
4yepblX WWAapPHHPOB aApoOK U paM H T.I,

A

Puc.10. BonTtoBile CThIKH TpYD

Yanoeeie cCoefUHeHHd TpPYO

8.27. Ocu TpybuYaTbiX CTepxHeil peleTrd4arblX KOHCTPYK-
nufi, KaK I1papwio, AONXKHBI ObITh HEHTPHPOBA&HEI BO BCEeX W3 ~
nax, [lpy coorBercrBywmieM OOOCHOBAHHH Yy3JZibl MO'Yr Bbl -~
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NOMHATHCH C TONOXHTILHBIM (B CTOPOHY, IPOTHBONOMOXK H Y 10
peileTke) uUnH oTpHuarenbREIM (B CTOpPOHY pelleTKH) SKCHeH-
 TPHIUTETOM B INIOCKOCTH VY3sna. BenuyuHy SKCIHEHTDHOHET €T a-
(paccrognuga Mexay TOUYKaMH NHepecedeHHd ocelf 31eMeHTOB
pelleTKH H OCbi0 Nofca) He peKOMeHAyercd NpHHUMATbL 60 -
jlee OAHOH wWerBeprTH AHaMerpa HOYCHO# TPYOH.

B npoCTpaHCTBeHHBHIX KOHCTPyKuuax (HanpEMep, Tpex-
rpaHHbIX) MOXeT CO3[AaBaTbCd pACHEHTPOBKA y3jia H3 IUIOC-
xocT¥ rpand (HecoBnageHHe OCH TNofgca C IJIOCKOCTBIO oOcCefd
pemwleTkd) ¢ menblo HCKIOYATH llepecevyeHAe S1€MEeHTOB  pe-

HIeTKH CMEXHBIX I'paHejl Mexay coboi.

- 6,28, [Ipy KOHCTPYHPOBAHHH Y3/i0B H N pPHKpEI] eHHH TpyG-
yarblX CTepXHed cnedyeT CTPeMHTLCA K yMeHbUIeHHIO Heb6ja-

rONPUAT HOI'O BO3AENCTBUA MECTHOR NONEepeYHORX HAarDYy3KH HAa
Tpybdyarbie 971eMeHTEL. |

[Ipr 6ecdacoHOYHBIX COEAUHEHHAX pEeKOMeHAyerca IOpH-
HAMarb BO3MOXHO 60nbiiMe pasMepsl NPHMEBIKAIOIHX K HOOGCYy
JIeMeHTOB H paeranel IIo WHUDPHHe (ms mnockocTm KOHCTPYK —
uuM) C TeM, vYrobObl MollepeyHad Harpyska HepedaBanach Hpe-
UMYl eCTBEHHO Ha OGOKOBbIe yYaCTK#d HOSCHO# Tpybel. B Me-
crax hOepefayd Ha Tpybyarbli nogc ocobo SHAYHAT el b HEIX
oI epedHbIX HAarpysok peKoOMeHAyeTcd lipedyCMarpHBarb MeCr-
HOe yCHieHHe CTeHKH nofca (ycraHoBko#i Haknaaox, nome-

peuHrIx pebep ¥ T.I.).

6.29. OcHosHbie (psinoBbie) yanel IIOCKHX pemerya -
ThIX KOHCTDPYKUH{ B3 Tpy6 (conpdxeHda crepxHe@i  peuer-—
Ki H I[OosCa) peKOMEeHAyeTCS BhIIOJHATL CBAapHbLIMH, KaKk Ipa—
BIU1IO, C HeNOCpedCTBeHHBIM ( "HHWIHHADHYECKHM”) coenHnHe
HUeM crepxHeii Apyr ¢ apyrom (puc.11). '

B npoyux yanax (oHOpHBIX, KOHBKOBLIX, PaMHBIX, OO —
JIOBKAX KOJOHH M CTOEK, B MeCTax nepen&a4yd HAa NodC  CO -
CpedoTOYEeHHLIX HArPY30K ¥ T.N.) MOryr HCIONb30BATHCH AO-—
NojiHATeIbHAIe OEeT&IH U3 JIUCTOBOH HAH DpodunkhLHOH CTani,

8.30. BecdhacoHounnle coelMHeHHd TpPyO4arbix CTepxiei
peKOMeHAyeTCsl NPHMEeHATh IpH yriiax oL IepeCedYeHHd ocCel

O
Tpy®0 He Menee 30 . B oTOenbHBIX Ciydadx y3Jjbl MOI'YT Bbl~

NojHATHCH 6e3 $aCOHOK M IIpH MEHLIIMX yrjaax, IpH 3TOM
AOJIXKHbI IPHHUMATLCHE HeobxoAHUMEBIe Mepbl Mg  obeCledyeHUd
ITOTHOCTH y4YacTka CBAPHOro IiBAa CO CTOPOHBEI OCTPOro yraa

I pPUMBIK aHUS TPYO.
8.31. B 6ecdacoHOYHBIX ya3lax peueT4YarbiX KOHCTPYK —

Huff Tpybyarbie 2y1eMEeHTHl pelleTKH, B 3aBHCHMOCTH OT CO-
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OT HOlLI €HH I DU~
aMeTpoB H yriioB
[IepeceyeHUsd ocCeH
Tpyb, MOryT IpH-~
COeAHHATHCH K
nosgscaM pasieib-
HO,0e3 B3 aUMHOIO
nepecegenud ( pac,
11,a,B) , unm C
lIepeceqyeHdeM Mek-
ny cobot B yane
(prc.11,6,r). B
HoCIIeAHeM CJ1y4dae
10 coobpaxeHAIM
TEeXHOIMO'MYHO CTH
I PEeAIIo YT UT &1b HbIM |
dRIgercd  pelle -
HUe, IIPH KOTOPOM
CTEepPX eHb pPeuieTKy,
UMEIIHE MeHbLIIHE
pvamMerp, Ipuapesa—
eTCd K CTEepXHEM

. . e OHOY9HLEI© bi C % G
pa, T pUMBIK AI00] 4 M ' > Yo |

JIABAPDUHYeCKHM” coenuHeHHeM -
K MOSCHOM Tpybe P A eM Tpyo

lo BCeMy KOHTYpPY . YarnpX 9jJIeMeHTOB
ceuyenusd (puc.ll,r).
Briios1 HeHNe CoeAHHEeHHH C 9aCTHYHOH UpHpeskKo# TpYGbI 6ok —
mero pHaMerpa K Tpybe MeHbUIero aHaMerpa MOXeT HNpHE HH -
MAaThbCd B Cyyadx, Koraa InpegycMarpipaeMpid cnocot obpa—
OOTKH prﬁqa’rblx cTrepx Hez obecneyupaer BO3IMOXHOCTL BbI —
pesaHusd OTBepCTH# B creHKax Tpyb (Hampumep, NpE peske
Tpy® N0 mabioHAM HIU MO KONHpAaM, & TaKXe SJIeKTPOKOH -
TaKTHEIM CINOCOGOM HIH ¢pesoit).

Hpupdpka anmeMeHTa peuieTKH K NOo9Cy Ha yYacTke JiH -
HUM CcoefHHeHHd, IIePeKpPbITOM CMeXHBIM 3JIeMeHTOM pellerTKH,
MOXeT He MPOHM3BOAHTBHLCH (YTO yYATHIBAETCHS METOAHKON pac -
geTa y3noB, H3NOXEeHHOR B pasaene 5).

6.32. I[Ipu HemocTraro4gHOol HeCcyuwell CHIOCOOHOCTH CTEHKH
Hogca ¥ HeleneCoobpasHOCTH Ha3MEeHEeHHd CeveHHR CTepx -
Hell ycHneHHe 6eCaCoOHOYHEIX Y3J10B PEeKOMEeHOyeTcCd I pOH3 BO~
AATH, vyCTaHoBkoft Haknankk (ceana), BanbiyeMolt H3 JHcCTa
HJIM BbipesaeMoRl U3 TpyObl TOro Xe amaMerpa, 9ro H IHo0HC,
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TOJIMHON He MeHee oAHOMNM M, KaKk npaswio, He Oonee  OBYX
TOAIUAH CTeHKH TMoscHoi Tpy6ni (puc.il,x).

B oromenbHBIX Cniyyadgx M8 yCWIeHHUS yajda [OIyCKaercd
npUMeHeHHe NAapHbIX (ABYCTEeHYAaThIX) KOCHIHOK,a TaKXe [1eTa-
neit nmorkomoro ceuenums (puc.11,3), ofecneunpaomux pas-
BHTHE COelMHeHHd BAOJbL OCH nofdca.Taxoe peleHue PEKOo -
MEeHAYeTCHd TaKxXe Mmid paMHhIX yanos. Lpyrue cnocober ycH-
neuus nodca (HampuMep, y-TAaAHOBKOHR BHYTPEHHHX HIH HapyX-—
HbIX AHagparM, BCTABKOH yyacrka 6ojee TOICTO#H TpyOHhI,
BCTABKOH MEXAy CTemKHIMH OJHOCTE@HYATHIX KOCHIHOK H T.H.)
apndiomuecd MeHee TEeXHONOrHYHbIMH MIH MeHee 3¢QQEKTHB -

HEIMH, He DPEeKOMEeH[VIOTCd.

6.33. [Ipnu
COOTBEeTCTBYION €M
00OCHOBAHHHU HE -
IIOCPEA CT B € H Hbhi€
y3/10Bbi€ COEenHHe-
HUA S Tpybyar b X
CTepxHey MOryr
BLIIOJIHATBCH  CO
COIOUIMBAH U e M
KOHIIOB OTMelb HbIX
HNIN BCeX CTepX -
Heil pelieTKH,Cxo-
OdIIHXCH B y3Jl e
(puc.12).

[Ipu cuampo -
WABAHHU CTEePXK =~
Hel B I[JIOCKOCT H
¢epMbl, TPOU3BO -
AHUMOM C Lenblo
nabex are QUryp -
HO# pesku TpYO,
PeKOMeHA ye T ¢4

Puc.12. BecbhacotoqHuie yaibl CO CIUTIO-
IMEBAHUEeM KOHIOB TpydDuarnix
31 eMEeHTOB
a4 - B IJIOCKOCTH yana; 6 — H3 IINOCKO-—
CTH y3/ia, B- pekKoMeHAaoyeMad dopMa
06paboTK¥M KOHUA TPYORI; I' — y3el Ipo-
CTPAHCTBEHHOR KOHCTPYKUHH C IpPHMEHO-
HHeM BAHHO¥ CBAapKH

He JOBOOHTH CTEeH-
KA CIJIiomUBaeMon
TPYOBI OO CONpH -
KOCHOBeHud, a
OCTAaBNSITh MEeX -
Ay HAMHU 3a830p
He MeHee OABYX
TOJNIIHH CTEHKH,
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[Ipg aToM Haubonbluiee paccToSHHE MeXAy INTOCKHMH YvYacT —
KaMH CTEeHKH mnenecoobpasHO IpPUHEMATE T&8KHM, 9TO6GHLl IIDH
pesKe KOoHna INpHEMbIKaimeR Tpybh NHOo IpgMOol HIH - KoCo#
NAOCKOCTH HaHOOjiblWHA 3830p B COEAMHEHUH TpPyO He I peBbi~

man 3 mm (puc.12,a).
B or~

AeNb HH X
Cn y9a8gx Mo-
I'yr OpEMe -
HATHCE CO-
@QHHeHHd C
bonee CloX-
HOA HpacTB-
JeCKo#ft 00 -
paborkok

(npOKOBKoﬁ)
KOHIOB Tpyh
(maupamep,c
obpas’opaHA -
‘eM KpecCTo -
obpasHo#l

POpMEI Ce-
qeHHE - B
Orojio BEax
KonoHH, T -
obpas Ho 1
¢opMBI - B
60NTOBHX H
CBApPHLBIX

I pACOe N HEe—
HMEX CTEepX-—~
Helt X o¢a -
CO HK aM B
t.a.). Canio-
musasde H Puc.13. Yanor Tpy64&8Thix KOHCTPYKHHA C

ApyYrHe BHALL - ¢dacoHKaMu

N1 aCTE9eC ~ & - C IHpucraBpHOll dacoHkoi; 6 - C npopes-~
ko obpa - Hol ¢acoHKo#; B, — BAPHAHTLI I DPHKDpEN] eHUS
60TKH KOH-  TpyOdYarmix 3ajieMeHTOB K paCoHKaM Ha CBap -
OB TpyD Ke, 0,e,X,3 - TO Xe, Ha GonTax |

pekOMeHNY - |
ercd NPpEMEHdThH B OCHOBHOM [jif 3/1E€MEHTOB H3 I/IepoAHC -
Toit cranH, [lpoaonbHEIA WOB CBAPHBIX TPpyO HpPH CIIIOMEBA -
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HUM OONXEeR pachojlararbCs B 30He INIOCKOI'0 y4YacCTKa CTeHKH,
PexkoMenayeMas ¢opMa NepexOAHOI'O yYaCTK& CIJIIoHHBAEMO ~

ro KoHNAa TPyOn HNOKasaHa HA pHC.12,B.

B ysnax OpoCTpaHCTBEHHBIX KOHCTPYKOUZ THIA CTPYK-
Typ, CerYarnix o0OoNnoNYeK H Kymnonos H T.N,, NPH COAbIHOM
qUC/1€ CXOASMHXCH AN1eMeHTOB H 60oabuioff NOBTOPIEMOCTH y3-
0B peKOMeHAyeTcd NpPHMEHATh HeNOoCpeACTBEeHHbIe CoefAHHe-
HURK TpyOHaTrThIX CTepkKHed CO CINWmMmEeHHLBIMRE KOHaM®, Bbl—
IIoJIHAeMbple CIIOCO60M BAHHO. CBAPKH (pHC.12,I‘).

6.34. Yanm ¢ daconkamu (puc.13) MOryr NpEMeHITH C €
B OTAGILHBIX Cny3agx (HanpEMep, Ans GOJATOBBIX MOHT&X -
HEIX COeNKHeHU}, B NpHKpENneHudx K TpyOd4erpiM CrTepX HEM
3N eMEeHTOB CB43€e#, IIpH BBLUIOJI HOHHHM DelIeTKH He H3 TPYO H
T.I.) IOpH HaanexameM OGOCHOBAHHH nenecoobpasHOCTH Ta&-

KOI'o. peueHud,

Prc.14., Y3au Tpybuarblx KOHCTPYKIER C
I1Mj1 M HG pH 9@CKUMH, NpA3SMAaTHYeCKHUMHA H
chepnyeCKUMHE Y3JIOBLIMH BCT 8BK aMH

6.36. B
KOHCT PYKIIHSIX
c Tpybdyarni-
MH UQOHAC&MHN,

packpeiyige -

'/  MBIMH OTTSHX~
- KaMH, OTTHS-

XKEedHpIR Y3
OOIXKeH - CO-—
CTOgSTh 3
OpOAJNkL HOT O
nNRCra B 1o -
BepeyHbhX pe-
6ep, obecne -
YR BAaoI KX |
XeCTKOCETSh
y3jla B mone-—
peYHOM  Ha-
I panj eHHH,
[Ipn 1po-
eKTHPpO B & HAH
rubgux pac-—
KOCOB H3
Kpyranos Cra-
IH HeoOGXOMH —
MO YMeHbLIlIAaTh
KO HIl HT P&l 10
HallpgXX e HH H



IyreM yCcTpo#iCTBa MIJIABHOr'o Iepexoma oT (QACOHKE K
packoCy, a B HPOPEe3HbLIX (ACOHKAX — 3acBep/IOBKOA  KOHH A
Npop eaH, |

[Ipuxpeninende Kk pacCoHKaAM PACKOCOB M3 YrJIOBOT'O HpoO-
¢ung DpOHM3BOAHTCH cornacHo ykazanugm CHmrIl H-B.3-72.

8.36. CpapHble y3/iHl NJIOCKMX KOHCTPYKNH# HpH 60ib —
IIOM YHUC/le CXOASIMHXCH TPyYDYATHIX CTepxHei MOr'yr pe-
WATHCH C IpHMEHeHHEeM LH/IHHAPDHYeCKMX HJIK NpH3MAaTH 9e C—

K¥X TMONepedHBIX ya/JoBhHIX BCTapok (puc.14,a-s). LlEnuugpu—

JeCKad BCTABKA BHINOJHAETCH B BHAE KoJbKa H3 OoTpeskKa
TpyOhri, HMelome# AMaMeTp, AOCTATOYHLIA AJST pPO3MEmEeH Hd
TNPHUMEIK IO UX CTepxHel 6e3 HX B3&HMHOIO nepecedye -

HHE, XEeCTKOCTb Kojibla obeCnedYdBaeTcH yCTAHOBKOHR OOHOMK
WIH ABYX Auvagparm,

B CnoxHBIX TPOCTPAHCTBEHHHIX y3/8X pEeKOMEeHAYeT -
cd OpUMeHeHHe HapoBhiX BCTABOK, COCTOHNHX H3 OAHOrO WIH

ABYX NoaymapHii, H3roTaBjIUBAeMBIX M3 JIHCTOBOM CT anu
ropg4e#ft wTaMIOBKOHR (pHc.14, r-e).
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[1prnoxenune 1

[IPUMEPHAf HOMEHKIATYPA KOHCTPYKIUUIH, B KOTOPRIX
HEJTECOOBPA3HO MMPHUMEHEHUE TPYB

HauMenorpanue

KOHCT PyKIO R

I. Kapkachsl IpoR3BOACTBEHHBIX H
. rpaxpaHCKUX 3faHuy

CrponwibHule ¢epMBl

a) odeHb nerxoro tuna (opHeHTHpO-
2 |
BOYHO NpH I%— < 100+150 T)

6) nerxoro thna {opHenTHpPOBO W HO
2

npr 100»150T<E= < 400-500 T)

B) cpeamero ® Taxenoro tHmna (ops-
2

@HTHPOBOYHO NpH Rn]iwr 400+500 T)

Crellesb menecoo6pasHOCTH

OOBIYHOHR

T PO Y=
_HOCTH

IIOBbLIIL €eH—

HOCTH

| HO} NI POY—| NPO Y=
| - HOCTH

Tabnuxa 7

[IpuMenenve Tpyb
H3 ctranefl nophIll € H~
HOf U BHRICOKOH IPOY -
HOCTH B ¢epMAaAXx e~
necoobpazso g HO-
gCOB B Haubonee Ha-
I'PYX @HHEIX 31eMeH -
TOB pewerkd, B o0C~

- TaQnbHBIX 3JJIeMeHT ax

PelleTKH Henecood -
p&3HO I pHMeHeHUe
Tpy0 H3 cran¥ obni4-
HOff NNPOYIHOCTH



¢S

. - I1pononxenue Tabs
3 o002 13 | 4 | 5 . :
[IlpaMevanne, 30eCb Pp -~ SKBHBAa-
JleHTHas pacuYeTHAad HAarpy3kKa Ha d¢epMy B
T/u.M; 1, - nponer ¢epMEl B M; H -
HanGonblwag BeICOTa (rabapET) oTnpaBo -
Hofi mapku (monypepmei) B M

2| MoacrpouunbHLIE (PEPMBI:

a) nponeroM 12 M
' 6) mponeroM Gonee 12 M

W
0

3| LlesrpanbHO Cxarsle KOJOHHBI H CTO B K H
cunomHoro ceueHus (uUa OAMHOYHMX TPYG)

a) NpH OTHOL @HUK N/*L < 8+10 T/m
6) npu ornomemurn Y /4 > 5.10 T/m

¥
i

[IpuMegyanne, 3aecb KN -pacuergoe
oceBoe ycunue B kojoHHe B T; . { —pac-
yerHAd MJHHA KOJOHHBI B M

4 | Kononsnt (crofikn monepedHbiX pam) CKBO3 -~

[lpuMenenne TpycC Ha®~ |
HO¥ KOHCTPYKNHH

fonee nenecoobpasHo mig

' ’ | enT
5| Cxarnie aneMenrs cepgselt (pacnopkm), a 1EeMEeHTOB pelleTKH

TAK)X© DACTSXKH [ANHHOX B8 M ¥u Hojiee

8| donapHLie dJeprl




€S

[Ipononxenune Taba, 7
Ny 2 13 [ 4 [~«s | 8

7| CxBoaHble NpPOroHL! IOKPRITHYE nporneroM 12 M

u 6onee H
8 | CKkBO3HrIe NOAKpPAHOBLIE H IOAKpPAHOBO-IOO-
CTPONUNLHEI® KOHCTPYKUHU C~B
9 | KonmoHHBI MHOIOST &K HbIX 3AQHHH C-B [IlpuMmMenenne Tpyd H3
CT&Iel NOBBIIIE@HHOHK H
BBICOKOX TNpPOYHOCTH
Hanbonee nenecoodbpas—
| HO B HHXHHX 3T axax
L. BuicoTHbIe COOPYXEHHS THIA ONOpP
1| Onoprt nEHEE aneKTpolepenad: ' [lenecoobpasHOCTE
) IpUMeHeHUS TpPpy®G B
a/ C pemervYarnMH ®JeMeHT aMH C

BHICOTHLIX COPYXEHK X

U3 CTaiell NoBBIUIEHHON
H H BBLICOKOA NHNPOYHO CT H
3 aBHCHT OT KOHCTPYK -
THBHOH# CXeMpbl COOPY -
XeHHS H HOBBLINI&AETCH C
yBeIHYeHHEM HAarpys OK
H BBEICOTEI COOpPYXEHHd,
Haubonee nenecoobpas—|
HO I pHMeHeHHe TPYO H3

6) ¢ sneMeHTaMHM CINIOWHOro ceyenus (Ha3
OAMHOYHRIX TPYO)

2| BawmeHHBI@, MaYTOBhIe H CIEUH&IbHLIE CO-
opyxeHEs cBg3n (pagHo- H TeneBH3HOH -
Hble 6aliHH, paijMoMAavThl, OHOpPhl paaHo -
penelHpIX JAUHAY, paiHoTelneCKoOhl H Apy-
rie aHT eHHble ychoﬁc'rBa)

C-B




lipoponxeuue Tabn, 7
g 5l 00 2 13l 4 | 581 8 O
| cTanelt noBmm_eHHoﬂ A
BbICOKOM NI POYHOCTHA B

HHXX HUX dpycax Ccoopy
xxeani

3 | Mpoune BHALI CKBO3HBIX ONOP H Bhimek ( oNOPEI
KaHaTHbIX AOpPOI', BeTPOBBIX ABHrarenef, BoOAO—
HanopHele GawHA, OypoBble H reogesdyeCKH e
BLIIKH, HaOIaxTHbBIe KOMNPBl, KAPKACHl BBITSK -
HBIX TpyO, OHOPLHI KOHTAKTHBIX ceTe#f, NpoxeK -
TOpHbIE Maurbl, MAgKH4, CTBOPHbLIE 3HAKH M T.I.)

4 | lIpoune BUABI ONOPHBEIX KOHCTPYKUHY H3 OH -
HOYHbIX TPy6G (OomOpE! HAPpYXHOrO OCBemeHHS H
KOHT @KTHBIX CeTelf, ¢nmariiToKH H T.I.)

1. Boneiienponer e A cleunHankHbIe
KO HCTPYKIHH HOKPHEITHAH

1 | lInockne m npocrpaHCTBeHHBEI® 3I€MEHThl OC-

HOBHBIX HECYIIMX KOHCTDPYKOHHA OanoqHbIX, pamM -—
HEIX , POYHEIX ¥ KOMOHHUPOBAHHLIX CHCTEM

2 | SneMeHTH CTepXHEBBRIX OPOCTPAHCTBEHHBIX CH—
creM (ceryarsix oBomodex, PeOpPHUCTHIX M r'eo -
Je3HYeCKHX KVHONOB, LIATPOB, CKnanok, nepe -
KpecTHbix ¢epM, CTPyKTyp H T.m.)

3 | Ckarvie sneMenrs BECcayEx CHcreM (pacmopkd
MexX/Ay BAaHTaMH, 3 eMEeHThl ONOPHBIX KOHT ypOB
B T.H,)




ag

1 |llponerHble CTpPOEHHS HmMeWEeXOAHBIX MOCTOB

2 |[IponerHbie CTpOCHUS M ONOpHI CTaKad oa

3 |[IponierHble CTPOEHHSI U OCHOBAQHHA MOPCKHX

4 | Mocroshle Nepexoibl TpyGonpoBoaoB (B  ToM

Ilpononxenne

!l 00000002 1 3 | 4 | 5

1Y. MocThl M _3CTakansnl

a) CKBO3HBIX Ga&IOYHBIX, APOYHBIX M KOMOHHH-
POBAHHBIX CHCTEM '

6) apoyHBIX CHCTEeM H3 OAHHOYHBIX TpPYD
TpybonpoBOAbl, JBDKHBIX TPaAMINIMHOB # T.I,

He(T elIpPOMBIC/IOBBIX 'HAPOTEX HHYECKHX COOpy-
XKEeHUH

YHCJIe CHCTEeMEBl C HCHNOoJIb3OBaAHHEM Tpybollpo-—
Boda B KayeCTBe HeCymero 3neMeHTa  KOH-~
CTPYKIHH~ Nogca CatoyHo#t Mn¥ BUCH4Yed CH-

CTeMbl, a TakXxe B BHAe CaMOHeCyue#d  apku
HIH HUTH

T abi .
8

7
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pornionxenue Ttabn. T

1 2 ' 3 | 4 | 5 | 8

Y. BpeMeHHLIe H cOOopPHO=pa3b0opPHEIE
OHCT HA B COO eHud

1 | Kapxacel BHICTABOYHBEIX H TOPrOBhIX NaBWIbO—
HOB, HABECOB, 3pP&IXIm HbIX, CIOPTUBHEIX, A€
KOPaTHBHEIX H PEeK/laMHBIX COOPYyXeHHy,  ar-
TPAKIMOHOB, HNpa3sAHUYHOro oQopMneHud M T.I.;
nepwra, orpannl # T.I.

2 | CrpouTanbHbIe jieca H NOAMOCTH

Y1. [logBMxHble CTPOHATENLHALIS
| KOHCT HH

1 | Kpanoenie xoHcTpyknur (6amenHnsie, HOpTanb—
Hble, CTpeIOBhle H KO3J10Bbie KpaHbl; MOCTO —
BHI@ KpaHbl, 2KCIJIyaTHUpyeMble Ha OTKPLITOM
BO3AyXe; CTpPEenbl XeneaHoAOPOXHBIX, I'yCe-—
HH9HBIX H ABTOMOGHIBHLIX KpaHOB)

2| Crpensl 3KCKaABaropoe, OTBA&IbLHBIE  MOCTHI,
MOCTHl OOXAEB&ILHBIX &arperarop ¥ T.0,




LG

[Ipononxenne Taba, 7

[IpuMeuwansuna 1. Ycnopunle 0603HAYeHUS CTeleHH Nel1eCOoO6pPA3HOCTH HpPHMEHe-—
HAg TPyO: B - BhICOKaf#; C ~ CpeAHdd; H — HHE3KAasd; OTCYTCTBHe HHAeKCa — HEBLIACHEH-

"Ha"d 1 enecoobpasHOCT.

2. llemecoo6pasHoCTh HNPDUMEHeHHd TpPyO CYHTAaeTCcs BBHICOKONH, €CI¥ TOMHEMO CYIEeCT -
BEHHO'O CHHXEHHS pAacxona CT&IH, OAHOBPEMEHHO MOXEeT OhITh AOCTHUIHYTO CHHXE@HHE Tpy-
AO0EeMKOCTH H3rOTOBIEHHS M CTOHMOCTH KOHCTPYKUH#E "B gene” mo CpaBHEeHHIO C TpPaAHIHOE-
HbIMH pelleHUIMH,

3. llenecoobpasHoCTh CHHTAAETCH CpeAHel, eI CHAXEHHE pACXOAAa CTA&lH H TPYAOEeM-
KOCTH HM3roTORIEHHE HWIH IOl y4YeHHe Apyroro a¢dexra or IpuMeHeHHd Tpyd He CONPOBOX-—
paercd INpH CylleCTByOHeM ypoBHe NeH Ha TPpYyObl CHUXEeHHeM CTOHMOCTH KOHCTPYKIHIR,



[Ipunox eHne

CITPABOYHLIE OAHHEE U1l PEKOMEHOYEMBIX THUIIOPA3SMEPOB 31 EKTPO-
CBAPHBIX TPYE I1O0 I'OCT 10704-83%
T abnun a

Craruyec—- | MoMeHT
AHHep- | KAA MO-— | HHepPUHH
IIHH MEeHT IO~ | Ipd Kpy-—

Il yCeqQeHHuS YeHHH

K>

p

8




[Ipononxenue Ttabn., 8
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MM

35'0

84,4
64,0
83,6
83,0
82,4

82,0

88,0
87,4

87,0

66,8

86,0

65,4

85,0

71,0

704

70,0
89,6
69,0

cM
8,30
5,91
6,31
8,72
7,31

7,90
8,29

5,64
6,18

8,80
7,02
7,64
8,20

8,87

85,77
6,44
6,88
7,32
71,97

33.4

35,5
37,5

40,5

43,4
45,3
34,4
38,1
40,5

42,8
46,2

49,6

1,8

38,0

43,2
45,9
48,6
92,5

[Ipononxesme Ttabu. 8




[Ipononxenne Tadn. 8

8,74

11, 09
13, 39

6,78
7,58
8,10
8,83




05

MM

82,0
81,4

81,0
80,0

79,0
78,0

90,0

89,4

88,0
- 88,6

88,0
87,4

- 87,0

86,0
85,0
84,0

10 17

10,68
| 11,94

13,19
14,42

7,26

8,11
8,87
8,23
10,08
10,88
11,43
12,79
14,13

15,46

16,37

18,186
19,33
20,5

22,2

23,9
25,0

27,6

30,2
32,7

[Ipononxenne taba, 8




[ITpopon:xenne Tabna, 8

Bec
6? d’; FJ ‘r? :]‘C-’ 1 nor
MeT Pa,
MM CM2 | ~ C | CM CM4 KI®

97,0 7,81 96,8 | 18,97 | 3,52 | 12,37 193,5 6,13

96,4 8,73 107,4 21,1 3,51 13,78 | 215 8,85

08,0 9,33 114,4 22,4 3,50 14,70 | 228 7,32

95,6 9,93 121,3 | 23,8 3,50 | 15,82 | 243 7,80

95,0 10,83 131,5 25,8 3,48 16,08 263 8,50

04,4 11,72 141,5 27.7 3,47 18,33 283 9,20

94,0 12,31 148,1 29,0 3,47 19,21 296 3,67
93,0 13,78 184,1 | 32,2 3,45 21,4 328 10,82

020 | 15,23 179,6 35,2 3,43 23.5 359 | 11,96

91,0 18,67 194,7 38,2 3,42 25.8 389 13,09

108 2,5 103,0 8,20 |  115,3 21,4 3,73 13,91 231 6,50
2,8 102,4 8,25 128,1 23,7 3,72 15,49 256 7,26
3,0 102,0 990 | 138,5| 25,3 3,71 18,54 273 7,77
3,2 101,6 10,53 144,7 26,8 3,71 17,57 200 8,27
3,5 101 © 11,49 157,0 29, 1 3,70 19,11 314 g, 02
3,8 100, | 12,43 169,0 31,3 3,69 20,6 338 0,76
4,0 100,0 13,06 176,9 | 32,8 3,68 21,8 354 10,25
45 | 99,0 | 14,63 196,3 36,4 3,66 24,1 | 393 11,48
5,0 98,0 16,18 | 215 39,8 3,64| 26,5 430 12,70
5 5 97,0 17,71 | 233 43,2 3,83 28,9 466 13,90




99

265

30.0
32,6
35,1
38,7
40,8
44,7
48,5

27,0

30,0
32,0
34,0

36,9

39,7
41,6
46,2
30,8
55,1

- [Ipononxexnne tabia. 8




133

LO

122,0
121,4
121,0
120,6
120,0
119,4
119,0
118,0
117,0
118,0

128,0
127,4
127,0
126,8
128,0
125,4
125,0
124,0
123,0
122,0

.h.nm.h.nf.#.n-.n.n N

L

mmmmmggggg

- W W

RERBERNER

21,
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IIpononxenne rabn, 8



388

D,

135,0
134,4
134,0
133,6
133,0
132,4
132,0
131,0
130,0
129,0

147,0
146,4
146,0
145,6
145,0
144,4
144,0
143,0
142,0
141,0

10,79
12,08
12,91
13,75
15,01
16,25
17,08
19,15
21,2

23,2

11,74
13,12
14,04
14,85
16,32
17,88
18,59
20,8

23,1

25,3

255
284
303
322
350
377
395
440
484
526

328
385
390
414
4350
486
o510
588
024
680

36,5
40,86
43,3
46,0
50,0
53,8
56,5
82,9
89,1
15,2

43,2

48,1

51,3
54,9
59,2
64,0
67,0
74,7
82,2
88,5

[Ipoponxenue

raovn. 9




L

-
©

»

BR2RSRS

-9
S
5

5
S
S
S,

O
3
O

9
S

»

BAJ8 D

838
895
951
1034
1118
1170
1304

1435

1564
1690
1834
2189

1058
1125

1224
1322

1386

1546
1702

[Tpoponxedne Taba., 8

10, 73'

11,54
12,280
13,42
14,54
15,20
17,14
18,08
20,8

22,6
26,2
20,8

12,20
13,00
14,19

13,38

18,17
18,14
20,1



180

194

MM

157,0
156,0
154,0
152,0

173,6
173,0
172,4
172,0
171,0
170,0
189,0
168,0

187,68
187,0
186,4
186,0
185,0
184,0
183,0
182,0
180,0

CM

28,1
30,5
35,4
40,2

17,77
19,40
21,0

24,8
27,5

32,8

19,18
20,9
22,7
23,9
26,8
29,7
32,
35;
41,1

M

928
1003
1149
1280

805
756
817
8857
056
1063
1148
1242

873

830
1027
1077
1203
1326
1447
1567
1800

110,4
119,4
136,8
15335

77,2
84,0
80,7
05,2
106,2
117,0
127,68
138,0

80,0

08,0
105,8
111,1
124,0
136,7
149,2
161,5
185,5

9,75
5,73
9,70
5,86

[Ipononxense Tabn. 8

72,8
78,8
90,8
102,4

50,0
54,5
56,0
82,0
68,3
76,6
83,8
80,9

58,2
83,5
88,7
12,2
80,8
89,3
87,7
106,0
122,4
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[Ipononxesane tTabn., 8

245 4,0 237,0 5,52
4,5 238,0 8,50
5,0 235,0 8,49
5,5 234, 8,47
8,0 233,0 8,45
7,0 231,0 8,42
8,0 228,0 8,38

2731 % | 4,0 285,0 9,51
4,5 264,0 9,49
5,0 283,0 9,48
5.5, | 262,0 9,46
.| 281.0 9,44
7,0 | 259.0 9,41
8,0 257,0

209 4,0 201,0
4,5 290,0
5,0 289,0
5,5 288 ,0
6,0 87,0
7,0 285,0
8,0 283,0



EL

351

317,0
318,0
315,0
314,0
313,0
311,0
308,0

307,0

343,0
342,0
341,0
340,0
339,0
337,0
335,0
333,0
331,0

L

00 -3 O OO h
co885855
WO =DNDNDNWWW

L

43,6
49,0
54,4
58,7
85,0
75,6
86,2
98,7
107,1

[Ipononxenue Tabn. |

42,7

51,0
09,4
87,7
75,9
84,1



432
485
536
588
638
739
838
9395
1030

377

102 552
670
728
843
956

1067

1177

611

13,18
13,17
13,15
13,13
13,11
13,08
13,04
13,01
12,98

14,05
14,03
14,01
14,00
13,96
13,93
13,89
13,86

[MpoponxeHue tTadn. 8

(SJ d/) F, j} 'C 2 Iror,
4 ‘ ETp&,

278
312
346
380
413
479
545
610
674

356
394
432
470
546
621
635
768

]

16300
18270
20210
22150
24070
27850
31580
35250
38850

22200

24370
26930
29270
33890

l

38440 |

42920
47340

36,8
41,3
45,8
20,4
24,9
63,9
12,8
81,1
90,5

44,1
49,0
53,8
58,6
68,2
17,7
87,2
86,7



13230
14650
16060
17460
20220
22850
25640
28280
30890
33460

21040
23070
205080
29090
33040
36940
40780
44580
48330

621
688
154
320
850
1077
1203
1328
1450
1571

877

062
1045
1212
1376
1339
1899
1857
2014

14,90
14,88
14,86
14,85
14,81
14,78
14,74
14,71
14,67
14,64

16,79
18,77
16,76
18,72
16,69
18,65
16,62
16,58
16,55

[Ipononxenue Ttabna. 8

‘r.,
4 3 3
CM CM CM CM

400
443
486
529
614
699
783
865
048
1028

964
619
674
783
891
998
1104
1210
1314

26470
29300
32120
34820
40450
45900
51280
58570
61790
66930

42090
46150
50190
58190
66080
73880
81570
89170
96670




Ilpoponxenne Tabn., 8

82340
87810

788860
89390
89980
110400
120800
131000

[l pp M e gyaBRHH L
1. B Tabn.8 He BKIIOYEeHBl TPYOLl C TONmMHHOK CTeHKH MeHee 2,6 MM H MeHee (/100 ama-

Merpa, Tpyos AHaMerpoM MeHee 30 u Gonee 530 MM, a Takxe nmamMerpoM 35, 54 m 478 MM,

2. [lmamMerpsl E TOJMHEHE TPYG, BHIIYCKAEMEIX IPOMLIIUIEHHOCTBIO (IO AaHHmM " Cllenand-
san¥¥ TPYOHEIX CraHoB”, [AHeupomerpopck, 1970), o6Benesn peMKoOf.

3. lraMerprl H TOADHHBI TPYG, KOTOpPHLIe OpPEANOaraercd H3roTamlHBaTh H3 HH3KOJ erHpo—
BAHHLIX MAPOK CTAaIH NOBHIIEeHHOR H BHICOKOZ IpPOYHOCTH, OTMed4eHhl 3B&3A09KOH,



IIpunoxenne 3

Koadpmuuenrer \§ npoaonbHoro Haruba meHTpanbHO
CX aTbIX 3/1eMeHTOB

Tadonuuxa 9

x )

{ - pacuerBaa anuHa ITEMEHT a;
4+ — PAlHyC HMHEpIUHH CedYeHHUud.

17



[Ipunox enne 4

FPA®UKH N4 NMOABOPA CEYEHMU U EHTPANBHO
CXATHLIX U PACTHAHYTLIX IIEMEHTOB U3
anEKTPOCBAPHbexTPYB MO roCTt
10704-63

[IpuBedeHHble HHXKEe I'papUKH COCTAaBIEeHbl g Tpyd U3
ctany xnaccoB C38/23, C46/33 u C60/45 numamerpom ot 40
no 530 MM C TomuiMHO# CTEeHKM He@ MeHee 2,5 MM H He Me --
Hee 1/100 nuaMerpa npH pacyerHO* ATHHE CXKAThIX CTEpX —
Het no 6 M. C 1noMombio paplkKoB N0 3 a0 aHHBIM TpPEM Be —
NHYUHaAM oOlpefendiTCd YerBeprad U Udrad penuyuHel. Ha
puc.15 Tmokazasa cxeMa onpeneneHns rubKOCTH CXaror o
crepxHa A H ero Hecyme#l cuoco6HocTH N 1o 3a08HHBIM
3HadyeHUSM pacderHo# mnaHb 1 , HapyxHoro amaMmerpa D
H TOJAUHUHEI CTEHKH TpPYyOhI J p

D napymvwi
3&##:; & )

8 (no wwrep.

NOARK ik NEOX-

% ?:'H *"";,,;)

e (WiiHt-
MOAINER peip.
MONOyenan

_. ‘ TOAU N E CToNry
£ nn )

NeA sNaA TOA-
wiwa Crears

L Mm
4 Hﬁ,)a

S (rormuno [ pacuernos
crenxw & wn) Aeuna crepawy 4 )

Puc.15. CxeMa nonb30BaHHA I padUkamMu
puc.16

[lopbop WU npoBepka CeYeHU} paCTHdHYTEHIX 3I€eMEeHTOB
IPOU3BOAATCH IIPUH 3HAYEHIH 4 = 0.

ITpy nonb3oBaHUHU rpaPukaMH CcielyeT YUYHTHIBATE DEKO-
MeHoauud un, 1.6 m 8.11-6.17 1o HazHa4YeHHIO pAaAUUOHAaNbLbHBIX

78
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nNapaMerpop CedYeHHA, a TaKxe YYHTHIBATh HeoOXOAHEMOCTD
NpEMEeHeHHS xO0d(PPHIHEHTOB YCNOBHR paboTH COr'laCHO YyK& -
sauigM CHull -B.3-72 ® n.4.4 HacroameEx Pexomenpnanufl,
ong qero oy yYeHHule N0 rpapaxy sHavyeHmgs N  yMHOX&oOT-
ce Ha CooTBerCTRYOHmHER Ko3adppmuHeHT yCcnoBH#A paboTH.

B coorsercrBuE C n.8.1686 mnacrosmux PexoMeHaanrfl ms
PACTEHYTHX H CXATHX NIEeMEHTOB, HMEIOMHEX OO TOopuaM Ceap-
HH e NpHKpelyleHEsS BUIDETHK, AOJIXHA IPONSPBOAKETLCHE TpoBep-—
K& Ha NPOYHOCTh C YYeTOM COOTBEerCTBYIOMHX KO3(PPHIHEeHT O B
ycnoBEE paboTh. OTa NpoBepKa TaKXe MOXeT HIpoH3BOAHTH —
C8 IO rpapuxkaM OpH L= 0.

82



[Ipanoxenne o

CBEAEHUA O TEOMETPHH BEC®PACOHOHYHHRIX
Y3NOBLIX COEAWHEHUHN TPYB

OupeneneHne reoMerpHdYeCkHx napamMerponB 6ecacoHo Y -
HBpIX ya/10B, HeoOxonHEMoe 19 HX KOHCTPYHPOBaAHHS H pac -
JeT 8, MOXeT BHIONHITLCHS MeToNaMH HaYeprarenbHOf reoMer
pHY HNH AQHATHTHYECKH,

Ha prc.17 npencramneHnl cxeMa nepecevyeHRd ABYX
Tpy6 (c axcuesrpunureroM € H3 IWIOCKOCTH yana) B cCxe-
Ma NOCTpOeHHs pAa3BepTKH npuMmunkaomes Tpyon (packoca) c
y9e@TOM TOMNMHELI CTeHKH, T.e. C y49eTOM /[IByX /HHHE nepece -
YeHHd - BHYTpPeHHeH H HApPYXHOHA NOBepXHOCTH packKoca C Ha~-
PYXHOK HOPEpPXHOCTBIO HOACHOE TpyOhI.

IIpuBeneHHnle HEXe (OpMynbl AefCTBHTENbHLI IPH Cle-
AYIOMEX yCROBHEX:

d“éb—ze; L &« 90°

[ng BoIYECNIEeHHS OpDAHHAT pa3BepTKE (H3MepseMBX BAOME
OCH packKkoca OT IOCKOCTH, Hpoxoasu el depes TOUKY Hepece-
yeHns ocefl Tpy6G NepleHABEKYISpHO OCH pacKoca) 3a Hesapd =
ciMoe nepemennoe npundr ¢ - meHTpanbHHIE yroa, oTCuYH -
THIBAEMBIR OT abpasyoimell packoca, rexamelk B ocepot Inoc-
KOCTH y3j1a CO CTOPOHH TYHNOI'o yrJjia nepecedeHnd ocefi rpyb
(r.e. npoxongmefi gepes HOCOK, cM.puc. 1 ),

Koopnraarn aobot To4YkAE NHHAHE HDepPeCedYeHHS TPpyO Ha
pasBepTke HAPYXHOR MJAE BHYyTpeHHe# NOBepXHOCTH pacxoca
olpefendoTCd K3 ypaBHeHHA:

xd L0 . (18)
360"

E/.'D ~(dsinyg- ~2e)*- d.cosel ¢os \3] (17)

2 S{.n.oL

3oece I - napyxumfi amaMerp mosca.



Hng oD~

pas e OHRE X.g,
H Yew B POp-
Mynu (18) =

(17) nof -
CTapa 8 eT C4d
3HAYEHHE

d, -d.‘m , 4
ond onpele —
nemHE X.q,

H‘ (jhﬂ.r -
d = d'uu,p ‘

Puc.17. CxeMa nepeceuyesss Opyx TpyG ®
cxeMa NOCTpoeHHs paspeprkH (o6mug

(17) @ noc- cayuyaft)

KoM eH yerCcs
B opMyn ax

l —n1HHHA TepecedyeHHd BHYTpPeHHeH IoBepX-

neAyomHAX , |
HOCTH pAaCKOC& C HapyXHOR IOBEpX HOCThKY

Il pH HE M &Tb
- nosica (nuHHY pesa NpH peske GO CKOCOM
smayesue b KPOMKH) ; 2 HHHY [TepeCedyeHHdd HA
: ~n epeceye ~
YBEJTH 9@HHBI M PO ' P Ry

HhX NIOBEepX HOCTeR pacxkoca K OOos8CA;
3 - nNHHUE pesa INpH peake Hesd CKRoca
KPDOMKH;, 4 — IUIOCKOCTL yanha

na 4 mMmiang
CO34 aBHud B
CHeHHeHHK
3azopa B
2 MM, yiyqmaouero nDpoljiamieHde KOpHY wpa ¥ obneruaiwn -
mero C60PKY KOHCTPYXIHH),

B xavecrBe opAHHATH JNHHHE pesa | TIpH peske 6e3
CKOCA KPOMKH NpHHHMAaerCs Gonbliee M3 ABYX 3HAYeHHE - Yg,
BiH Yugp » OPE peske Co CKOCOM KPOMKE - yg,,

[anbHefinAe ykKasaHAd H GOPMYAKl OTHOCATCH K  CIYy4&lo
CHMMeT pHIHOro (OTHOCHTENBbHO MIOCKOCTH y3ja) COedHHeHHS
asyx Tpyb. B arom cnyusae, T.e. upd € = 0 (pnc.l ),

— Tl m — — — . o — il —aa e—

3HavYeHuds Y OlpejaendHIoOTCH 1o gopMyIie

(\ID ~d%sin’g ~d cosd cosy), (18)

rae NMpH peske CO CKOCOM KPOMKH npunuMaercd o = d.g“;
npd peaxe 6e3 CKOCA KPOMKH HDHHHMAET CH:

3= 2 sm.oL
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Puc.18. I'pa¢uk ang onpeneneHuds 3HaAYeHUl yraopo# KOOpPAHHATLI %




d =dg, - =a yuactrke 0<\§ & Y, ;
d = d‘lu.p -~ Ha ydJacTke q’““-? <Y< 180"

(rpamunbl ywacrkop afeCh H HHXEe YK&3aHbl WIS DONOBHHB Pac-
BepTKH).

3uavends Y, u P onpegendiorcd 1o  dopMy-
ne (19) uam no rpaguxy pHc.SB. npudeM Ang onpenenHHS Yy

npegEMaercs d =d,, o & M1S onpeneneHHs  Yyqy -~
d = gy
' V B+ 2BC - AB
P =T -atrcsin o -~ (19)
2

rope A = 1+(%‘1); B = coszoL , C = 2(%si,not)a-

o
[Iipg ol = 90 asHagenus Yy HE3aBHCHMO OT BHOA pa3-
AEJIKH KPOMOK BBIGHC/II0TCSI 0 dopMyre

3 .-_-.Jé_\’])a —-d.zgn S!‘.h.ag (20)

B cnyvae mepecedeHHs TpyObl INIOCKOCTBIO IOA YoM ol
3HaYeHAd \ BHYHCASOTCA HO ¢opMyne

t —

sind Ztch

rae t - paccrogHEe OoT meHTpa y3/na A0 NMAOCKOCTH IIPAMBI—
xaHng (nIpE pasMerke B pesxke Tpy6 peKOMeHAyeT-
Cd 3HadeHHe { DN pHHAMATL yBeNHYEHHHIM Ha
2 MM);
NpH peske co cxkocoM kpomgm O = dp,
IpE peake 6e3 CkKoca KPOMKH

d =dg, - va ysactke 0 & ¥ < 80",
o

d ==d.,m,-ﬁa yiactke 90 < ¥ < 180 .

MHEHHMAanLRO€ 3HaYeHHe OpAHMHATH | oODpependercf o ¢op-
M Y71 aM:
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B NIepeCeyeHnax ABYX Tpyd

IT pA CoOSA > _%)EL (%2, > 0)
- {
Jmw = Yo = 3o (D -dyg,cosd); +22)

npe COSA £ %ﬂ— ('f-o £ Q)

2 2
HHHH = -%_ D --d,g“ . (23)

Npd IepecedyeHHH TpPyOb MIOCKOCTBIO

Yo = —— — Lbu (24)

Sih ol 2tgoL
3Hauyenns kooppuHar Z, M 2 ,.cc - COOTBETCTBEHHO
muHEManbHOo# (B Hocke) W Maxcumanbsoi (B maTke) opaH -
HAT J1HHAH NepeceyeHHd Tpy® B HallpapleHHHM OCH Mogca, OT -
CYUHTHIBAEMEIX OT neHTpa yana (puc. ! ), - onpenensiorcs no

popMys aMm:

-1 -d ) ;
ZO > S in oL (D COSdl d-) > (25)
Z’MAR!C = _é 31:;"; (DHCOSCL +d,) (26)

3HaueHusd %,, H Zyacc ACHOABL3YIOTCH ANd OLEHKH B3a-
HMHOTO CONHXEeHHS CMeXHBIX NTEeMEeHTOB peleTKH B yale,

HoMunanbuaga {raGapuThad) nnnHa 3aroToBKH Tpybuaro-
ro crepxua L onpefenaercs no dopMyne

1 ]

L = Lraon o ( Yuun ¥ Juun )- (27)
3nechb L oo — FeOMerpAYeckas anAHa CTepx Hd (Mex ~
Ay LEeHTpPaMH y3noB);

M
Hluuﬂ B Y'yuwm - sHawenus Y .., HOACYHTAaHHbIe MO ¢op-
MYR aM (22)-?24) COOTBETCTBEHRHO ANAS Of—

HOr'O H ApYroro KoHUOB Tpybhl.
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Puc.19. I'paduk aas onpeneneHUs QJAHHB JIUHHH IlepecCedYeHus Tpyb
(nnuHLI CBApPHOI'O lIBA&), OTHECEHHO# K ANMHe OKPYXHOCTH
NpUMBIK aoui e TpyOEbI



B cnydae ODpEMBLIKAHKS OAHOro KOHN& TPyOn OAHOBpeMeH-
HO X ABYM HIH TpeM ADYrHEM AeTalsM B Kavecrse s
xexaoft obpasyomeff, a Taxxe » kagecrpe Y, yuw DNPHHAMAET-
cq Hambolibinee H3 3HaYeHHfl, DOACHHTAHHHIX B OTAeNBHOCTH
Ana NpEMBKAHHER NaHHOrO KOHEKA TpPyOH X KaxXanonl AeTanH,pac-

CMaTpPHBAOMOR K&K NoACHOf#A 3j1eMeHT,
[Ipr aTOM AONXHO YYHATHIBATHCHS BO3MOXHOe CMEIEHHe

Havana KOOpAHHAT nnd KAXAOro NPEMLIKAHHS B OKPYXHOM M
npononbHOM (IpH HaTHYHH SKCHEHTpPHOHTETA B INIOCKOCTH -ya —

n18) HaupapenHsx.
[Monuyio annsy nEHUA DepeceudenHs ABYX Tpy6 (mnumy

CRApHOTO iIBA WIH [JIHHY JHHAH pe3a ) {,m PEeKOMeHaAye T CH
onpeaendtTh N0 ¢opMmyie

_nl 2 { _1’—1—- d (28)
L. 2[ 2 (1 + si,n,ot) S{‘,h.d.} “P

H/NH 0O r'papHxy Ha pHC.19.
JHadeHHd KO3pPHUHEeHT a h B 3aBHCHMOCTH OT COOT -

HOIIGHHS AHaMeTpoB TpPpyd HpEHEAMAaTCHS no Taotn.l0.
T abnui a

mmmmm-
I ) o s e e

B cnywae Gonee cnoxHuix HepeceueHufi Tpy6rs (onso -
BpeMeHHO C OBYMSI WIH TpeMs APYrHMH €T a&ndMH) ANBHY
CBAPHOI'O LIBa Ciliefgyer olipeAendTh No ¢opMyne

T V(ax)a(ay,) (29)
4.=4

31 2Ch R ~ Y4CNO paBHbIX HACISHUAR OKPYXHOCTH IIDH -
Mbikaiie Tpybhl, HazHaYyaeMoe B 3ABHCHMOCTH OT AUaMeTpoB

M yrja iiepecedYeHdd TPyo;

A L — _ﬂtd, :

g¥
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Puc, 20

O6nacTH AOCINyCTH-
MOI'O NpHMeHeHHKd
PE3KH KOHIIOB TPYyD
DHT8MH OO0 KOCHM
NNOCKOCTEM

a - cxeMb: becoa-
COHOYHbLIX COefH -
HeHHB C peskKOR

KOHIl & IIPHMbIK QIO -
et Tpybsl 1o oa -
HO®R, OIBYM H Tpewm !

VD - g My 2r0cr0mere

ﬁ*. 1® - B AP BIGEKOLMIVY
IJIOCKOCT M, o} -
r##[» -
ﬂ-__,_ --
6 - rpaguk ansg -,
onpenenesisgs o06- o
1aCT et “E
[
5 -
. ‘
© |
LU . g g
x . l@ ) - I : '.
;ji . ‘_4-'/4:'.; e .._ l": .1 L_L —n—
W N w s s x#m}gﬁy%ﬁymmeggﬁ nﬁﬁﬁﬁ%ﬂiﬁﬁﬁ
AY. =Y — Yi-4 ~ ODpHpAalleHdd opaHHar paa-
BepTKH, BhIYHCISeMbix o ¢opmynam (18)-(21), npuuem B
KaqecheaTL‘? IOACTABN GI0TCH  COOTBETCTBEHHO  3HAYEHH §
- = Lk . — M
i n H \fi.-i o rn ‘

B cnyvae NpuMeHeHHs MexaHH4YeCKOo# pesakdH TpyO IW1aMiu
10 IPAMBIM H KOCHIM IUIOCKOCTHM HA OTOe/1bHLEIX yqyac T K ax

GecpacoHogHOr O coeAdHeHHs Tpy6G obpasyworcs sasops ( puc.2Qd),
llo rpadnky Ha puc.20,6 ycraHamniBawoTCs 061aCTH AOCINYCTH -
MOI"O NIpAMEeHeHHs pe3KH KOHUOB TpyD No OONHOH#, ABYM H TpeM

[[JJOCKOCTHEM, IIPH KOTOpPOR HaHbojbliRe BeldyUHLl 3&830POB B
CoedidHEHHH He NpepblualdT 3 MM,
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Il PHIOXOHEE e*

NPAMEPH PACHYETA BEC®ACOHOYHHIX Y3NnOB
TPYBYATHIX ®EPM

Pacger 6ecdaconodHnix y3noB WIOCKEX ¢epM Ho yEasa —
HHEM 10.5.8-5.12 pexoMeHAyercda ODPOH3IBOAHTE B TabiHYHOK
dopme (Tabn.11).

Tabnuua cocranneHa nnd ya3inop, CONREPKANEX He Go-
jlee ABYX CKarbiX H ABYX PACTHHYThIX 3JIeMEeHT O B
pewieTKH, & TaKxke He 6ollee ofHOroO 3neMeHra, O PHMLIK 0Ll G-
ro K nogcy co CTOpPOHb!, HPDOTHBOUONOXHOHA pelerxe,

JHaveHEs KOS(pPUUAEHTA yCIOBAR DAbOTH M oy B My
ana nodca (cron6en 13) onpegensmorca No yKasamEgM 1n.5,0,
a Ko3jpriMeHTa M. IS 3IeMEHTOB peleTKH - Ho ykKasa -
HuaM 1.8.16.

[Ipumegvanne, [In9 aneMeHTOB peuwleTKE ONpeaele HH €

aHayenut wt # N [FR u cpaBHemne mx mexnay coGo it
(cron6eu 11) npoHsBoRATCHE NpH NOBEpPO YHAX pacier ax
KOHCT DYKIO Hil.

3navenus Kg (cronben 18) ompenensoTcs ¥s rpapa -
geckux nocrpoenut (cM,.pHC.3) wiH M3 amanHTHYeCKoro pac -
Jera NepeceKaOmM4xcs PA3BEPTOK 110 yKA&3 aHHSM 11 PHIIOXK @ —
HUg O,

3Bavenns $ , k-f a A (cronbum 14, 15 ¥ 18)
[l NOSICHBIX NIEMEHTOB OlpeAensioTcd BO BCeX CAYyYa8EX, &
[UIS SIEMEeHTOB PeuleTKH ~ TONLKO B Cnyyae HX B3 AHMHO ~
ro nmepeceveni (nocne samonmensa cron6ua 18).

3nawenus B, u B,  (crombem 31) npmEmmanrcs
PaBHBIME:

o=V(ZFE) (FR)

0L




K ' © ] @
- : »q vR W T- T < - I i
bl B i 4 H o - o M rmMm o~
ol | ; O m 0O Q m 0O OO 4
< s B . o = o P o = O HORRD
= i O I mm O "y O BRI O mx oo
) R P O |3 mﬁ B MG # mﬁ - Mﬁ A ﬂ
ks o 1% L) O o O o O o o OoMn
O 0 @ B 0 a7 B4 PO a3 I Oy B MO Rr~as
4 O £, OO OO0ORLO OORO OOEXMODOWNOD
E-4 By DEmO OO OEHMO OINORE MM
IO Pt 1 O it I O it 2 O by Eivr @O
I..p i . e —
A ﬁ A Jﬂ AN
,m H 1S e o 0 0 o
-...w .5 ! - " " =
E o : - g 4 .H.u Q0
= - o0 [~
l_.
Ao <t g 353

_ &
B_ s -

w
-4 (o - - - - _ﬂ -
L - QD 00\D =4 | OOCO\D O~ (Talee
- .I - - e - » » i - - » -
4- ——q st 4§ i w_ o~ I N
MM = § MY Y _
OOAN] 9 ) NN I I
- II.I. i o L
QO nan QO\D O I
i._- -~ e o ] & & - o I_- | & & =|

ﬂ%r

|

5~ OBC,
0,93 <m
0,64<m
0,65 <
0,63¢<

L1

0,89

0 32
6

U
’

2

I,0
0,7

! ?; -3- -QJ _56 MN ammmr.—wu
II!. I.I. II l_. 00 -.

G.l_.

wﬁ P o.. 4
l. - I . I_ i. -
a -

__w__ Dbtk
OO OO | OO0 o Lo r..an
— 1 l I " nu - f'lﬂlg ﬂurﬂu_...ﬂh- ot

QOO {Gﬂ QOO

_l__.
* - o
_'_ L

L
l. 3 -
_ nu
.,...U__ 1]
E

- v m .I.I_
m.,. n M
nu nr

- _l.l_

I-m--—-. I__m-—-_-.m-M.—-

II-I-W.HIE---H.I-
ll-l-mll.l---u—-I.l-

x».. x»
<t <

i ™

o [ W .

NPUMEPH PACYETA EECOACOHOYHHX YSNOB TPYSUATHX ¢EP

8’:2.35:: -

O,

0,45<m
0,7I>0,7
0,62<m
48 m
0,75<m

0,45< m
0,55< m

--HEE-EH

-10,8

B ANACCK

O

»

en ) NTy

e e i

0 Ft

=S o

m Rca . - ®

{2 -y b

= x|

58] J -

N = >

w - £ =

>4 . M
© =

ﬂU.

E.

93



a sHawenus C M CZp (cron6en 32) - papHHME

1 )
P P
c’c.mﬂ Z‘\ —j;'— ; C_ = Z \ L \
Pﬁf F PnIc.m

Cpapnense anadeHuft ( By, - 0,26 Ce ) H Mgy , @

rakxe ( BP - 0,25 C?

er npopepke ycnosuft (10) ® (11) (n.5.9).

) BEomg (cron6en 33) coormercrBy-

CpaBpHeHde 3HaAYeHHH 22. —‘3'—3—29- B N {crog -
sindl

6en 38) coorpercreyer npopepke ycnopus (15) (%.5.10).

B cnywae chnmomMBasus KOHI & TpPpyGuaro#i CTOUKH B
anockocTH yana (ysen Ne 4, snement Cl ) npu onpenene—
HHH 3HaAYeHHuf %{E—;‘ (cron6en 35) 3Ha4YeH ud
P(; (cron6en 34) Buiuwucasiorcag no ¢opmyne (13?) (1n.5:10).
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~ Opneta Tpynosoro Kpacmoro 3HameHH
[IHUH crpoHTenbHBIX KOHCTPpYKnd# #M,KygepeHxo

PekoMeHOaIHEH IO IPOEKTHPOB&HHIO CT albHLIX
KOHCTPYKUHA C IODpHMeHeHHEeM KpYyrjbix TPpyO

1 81174 . gomi. x megars 14/YUI-73 3axas Ne 1112
Bymara 680x90 1/16 Tupax 500 ska. llena 47 xon..

IlporsBoACTBEeHHbIe 3KCIepHMEeHTallkHbie MacTepCKHe
UHHHC Toccrposi CCCP '



