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27 smBaps 2005 r. ¢ ydacTHeM OpeACTaBUTENIeH OpraHu3alun-~-pazpadboTIaKa
CTaHAapTa
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BBeaenue

HacTosmmit crangapr pa3paboTaH B COOTBETCTBUM ¢ DenepanpHbIM 3aKOHOM
«O TexamdeckoM perynupoBanum» Ne 184-03 u npenHasHaueH Ui IPUMCHEHHS
Bcemu noapaspenenuamu 3AO «(JHUUIICK wnmMm. MenpHRKOBa», crHelnuanu3u-
pyromuMucsa Ha paspabdorke npoexktoB KM u KM/l u pexoHCTpYKIINY ITPOMBIIII-
JICHHBIX 3J8HUHA | COOPYKECHUN pa3IiYHoro HasHavuYeHHU.

CranpapT MOXET IPUMEHATLCH JPYTAMM OPraHM3ANUsAMY, €CIIH 9TH OPrafu-
3alM¥ UMEIOT cepTH(MUKATHI COOTBETCTBUS, BEIZaHHBIe OpraHaMy 10 cepTU(hUKa-
Ul B CHCTeMe JOOpPOBOJLHON CepTHOUKAIUU, CO3OAHHBIMHM OpraHuzanuch-
pa3paboOTYNKOM CTaHIAPTA.

Opranuzanys-paspaboTiyiK He HECET HMKAKOM OTBETCTBCHHOCTH 34 HCIOJb-
30BaHUE JAHHOTO CTAH/ApPTa OPraHu3alusiAMM, HE UMEIOIMMU CepTU(UKATOB CO-
OTBETCTBHUSL.

HeolOxoauMoCTh pazpaloTKy CTaHAapTa NPOAUKTORAHA TEM, UTO OIBIT, HAKO-
[ICHHBIA OpraHM3aiuei-pa3padoTduKoM CTaHAapTa, a TaKkKe OTeYEeCTBEHHBIMU
IPEANPUSTHAMY U OPraHAzalusMu B 00AaCTH NPOCKTUPOBAHUSA, H3TOTOBACHHAA M
MOHTaKa METAINNUECKUX KOHCTPYKIHM COHEPXKUTCS B PAIMYIHBIX HOPMAaTHBHBIX
NOKYMEHTaX, peKOMEHAAIMAX, BEAOMCTBEHHBIX NPaBWIax U APYTUX, JACTHUIHO YyC-
TAPEBUIMX ¥ HE OXBATHIBAXOMIMX B IIEJOM Ipoliiemy Oe3omacHOH 3KCHIyaTaliui
NPOMBINIIEHHBIX 30aHUHA ¥ COOPYIKEHUH Pa3IUIHOI0 Ha3HaYECHUS.

OCHOBHOM 1ENBI0 Pa3padOTKy CTaHAApTa ABJIAETCH CO3JAHME COBPEMEHHOU
HOPMAaTHBHOHM 0a3bl IO BOOPOCAM pacueTa MeTANIMYECKIAX KOHCTPYKIIHIA.

3aMeyaHus X NPEIIOXKCHUA IO JONOJIHEHWIO M HW3MEHEHHIO HACTOSMIUETO
CTaHAAPTa OPOCHM HANPABJIATh IO aAPECY:

117393 Mockra, yn. Apxwmrektopa Brnacosa, 49, 3A0 «JHWMIICK
uM. MensaukoBa», paxc 960-22-77, renedonsl 1 cipasok: 128-77-77, 120-10-21.

AY
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CTAHIAPT OPFrAHHU3ALMMU

KOHCTPYKIHH CTANLHLIE CTPOHTE/ILHBIC

OCHOBHbBIE ITPUHIIMITBI PACUETA HA IPOYHOCTD,
YCTOMUNBOCTD, YCTAJIOCTHYIO 10JTOBEYHOCTH
U CONIPOTHUBJIEHUE XPVIIKOMY PA3PVIIIEHHMIO

YrBepxnaer u BeeacH B Aciicteue [Ipuxazom 3A0 «[{HUUMIICK am. Mens-
Hukosay ot 18 mas 2005 r. Nel33

1ata sBenenusn 2005-05-30
1 O6aacTb npUMECHCHHA

Hacroswmmii cradaapr COACPXHT NOpasuia ¥ TpeOoBanua mo pacuéry Hecy-
IMX H OrPAXAAIOINNAX CTANLHLIX CTPOUTEIbLHBIX KOHCTPYKIHi. TpeboBannus cTaH-
Iapra XOJDKHBI YHUTHIBATHECA KAK NPU OPOCKTUPOBAHME BHOBL BO3ZBOIHMBIX CO-
OpYXXEHHH, Tak ¥ npH pa3padoTKe IPOCKTOB PCKOHCTPYKIIMH M PEMOHTA COOPYKe-
HUA.

Ilpu pacuere KOHCTPYKIWMH, KCIULyaTUPYEMBIX B OCOOBIX yCHOBHAX (celic-
MHYECKHE H B3PHIBHLIE BO3ACHCTBHA, BEICOKNE TEMIIEPATYPHI, CUIIBHOAIPECCHBHbBIE
Cpesbt ¥ JIp.) cneayeT coOmoAaTs AONOIHATEIBHBIC TPeOOBanys, YUHTRBAIOIIHE
0COOEHHOCTH PabOTRI TAKHX KOHCTPYKLIMIA.

Crangapt HE pacnpOCTPaHACTCS HA PACICT MOCTOBBIX KOHCTPYKIHH H Maru-
CTpankHsIX TPYOOIpPOBOAOB.

2 HopmaTtuBHBIC CCLUIKH

CHull [1-23-81* Cranpasie koECTpYKu. HOpME! ipoexTapoBanss

CHull 2.01.07-85% Harpy3ku n sBo3zeiicTsus. IIporubm m nmepeMeincHus.
Jonomaenne. Pazgen 10

CHull 2.09.03-85 Coopyxenns npoMBILIIEHHBIX IPEITIPHITHIE

CTO 02494680-0045-2005 Ilpoxar ans CTpOMTENSHBIX KOHCTpYKIMii. Map-
KH CTAJIH

CTO 02494680, 01408401-0041-2004 KoHCTpYKIHE CTAIBHBIE CTPOHTENIb-
uete. borrroseie coenpmenus. IlpoexTrpoBasdne ¥ pacyer

CTO 02494680-0046-2005 Korctpykimuu cranbHbie crpomTesbibie. Coenu-

HeHHd cBapubie. O6mme TpeOOBaHMA IPH NPOCKTUPOBAHMH, U3TOTORJICHUH H MOH-
TAXKE
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J Tepvmunnt u onpenecHHA

3.1 mapamerTpnl pacdéTHhie. Beravciennnie BEIMUUHL, XapakTepu3yloue
HAOPANKEHHO-NS(POPMHPOBAHHOE COCTOAHKE KOHCTPYKLIMH ¥ €€ MEMEHTOB IIOX
AeIiCTBAEM PACUETHBIX HArPY30K (YCHIWA, MOMEHTHI, HaNpsKkeuus, Aedopmanuu,
nporulri, Y HOBOPOTA, SKCLCHTPUCHTETHI, HACTOTH H aMIUIMTYARI KojeOanuii).

3.2 mapameTpsl npeneIbHbIe. Benuauabl, NPUHATHIE 10 HOPMATHBHBIM {0~
KYMEHTAM HIM PACCUMTAHHBIC B COOTBETCTBHM C TPEOOBaHWSAMH HACTOSIIETO
CTaHAApTA.

3.3 3aeMenThI: [IpocTeHINe 9acTH KOHCTPYKIHH:

- CTEpxHM (IPOKATHHIE, CBAPHBIE, THYTOCBAPHEIE, OTKPHITOr'O WIM 3aKPHITO-
ro npopwis);

- IMCTOBHIE (CTEHKH, TTONKH, p&bpa, pacouku),

- obooucunsie (pasnrgHbIe 00eqaiiwu);

- KOMIAKTHbIE (JIMTHIE OMOPHL, uianHiisl, OOJITHE ¥ T.01.).

3.4 cynepaneMentsi: acTH KOHCTPYKIMH, COOpaHHEBIE M3 HECKOIBKHX HJi¢-
MEHTOB;

- TONCPEYHHKY 3AaHuN, PSPMBI, KONOHHSI, APKH, TaHEH, MeMOpaH®l, Y3IIH.

3.5 npoBepsaeMbie NIEMEHTHI. DIEMEHTH KOHCTPYKIHHA, ANA KOTOPHIX OI-
PEACISHOTCA TIPEASIbHBIC TapaMeTpsl (Hecymias ¢rnocoOHOCTH, HOITOBEUHOCTh H

T.1.).

4 OOmue mojioKeHus

4.1 B craapapre GOpMEPYIOTCH (MM JatOTCA CCHUIKHM HA MHBIC JOKYMEHTHI)
HPaBMJIa COCTABIACHU PACYETHBIX CXEM KOHCTDPYKIMH B YacTH NPCACTABICHUA
CTEPIKHEBBIX M 000JI09eHBIX INEMEHTOB, a TaKke yIoB Kouetpykumii. Cdopmy-
JIAPOBAHBI NPABHAIIA 3aMEHBEI B PACUETHOH CXEME XECCTKHX Y3JI0B HA IIapHHUPHEIE,
Onpenenens! KpaTEpUA MPOYHOCTH, YCTOHUABOCTH, JOJITOBEIHOCTH, a TAKXKE CO-
IIPOTHBIACHUA XPYNKOMY PaspymiCHMIO KOHCTPYKIMM U uX 37eMeHTOB. J[aAnl Me-
TOOWKH pacyeTa MNpeACabHEIX NapaMeTpoB, ONPEACIOUNMX HECYMYID CIocol-
HOCTb H YCTOHYMBOCTH CIUIONTHOCTEHYATHIX ¥ CKBO3HBIX CTEPIKHEBBIX 3JIEMCHTOB.
Onpenenensi KPUTEPHH TPOIHOCTHA CBAPHBIX COSAMHCHHUIM PA3IMIHBIX THIIOB.

4.2 Jina obecricuenns Oe3apapmitHoi paboThl 34aHMH H COOPYKEHHM TOIDKHBI
ObITh POBEPEHS! IJIA COOPYXKESHMI B NEIOM, UL CYNIEPAIEMEHTOR H I OTAEIb-
HBIX 3JICMEHTOB:

® BCE BU/HI [I0TEPH YCTONIHUBOCTH,;

® IPOYHOCTH, YCTAIOCTHAA HONTOBEYHOCTH, CONPOTHBIICHHE XPYNIKOMY pas-
PYHICHHIO,

® IepeMelneHud (IPOTruOLl, YIIbl fOBOPOTA, AMILIATYABI KOJIeOaHmit).
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4.3 Bxoauoi uHpopMalMed npu ONpeleNleHHH PacHETHRIX MapaMeTpoB siB-
JIAFOTCH:

-  YepTeXHU WM CXEMBbl KOHCTPYKIHH, B KOTOPHIX YKa3aHbl HCXOAHbIE TIapa-
METPHI;

- CXEMBI Harpy3o0K.

I'lpu pacuére cynepsneMEHTOB BO3ACHCTBUAMHA HA HUX SABISIOTCH PACIETHBIC
napaMmeTpsl (YCUAMsI, MOMEHTBI, SKCLIEHTPUCHUTETH U T.J.), NOJYYCHHBIE IIPH Pac-
JETE COOPYKEHUS B IIEIIOM.

Ilpu pacuére 3MeMEHTOB, COCTABIAIONUX CYHEPINIEMEHT, BO3ICHCTBUIMI Ha
HUX SIBJISIOTCA PACcYETHBIE MapaMETPH], ITIOJNYUYEHHBIC IIPU pacuéTe CynepaIcMeHTa.

4.4 penenbHpic apaMeTphl NPUHUMAIOTCA 110 COOTBETCTBYIOIIMM HOpMaM
(pacu&THBIE COTIPOTHUBIICHUSA, IPEACIIBHEIE IPOTHOLI K T.I1.) MM PACCUHTHIBAKOTCS
B COOTBETCTBUM C TPeOOBaHUSIMM HACTOSAINETO CTaHAapTa. IIpm »TOM BHI Harpy-
’KEHUS JOJDKEH OBITH NIPHUHAT TAKUM, KaKAM OH TIONYUHIICS HPH BHIYMCICHHY pac-
YETHRIX apaMeTpoB, T.€. HODKHEI ObITh COXPAaHCHBI COOTHOIIEHHS MEXIY YCH-
NUAMH, MOMEHTaMU, DKCUEHTPUCUTETAMH U APYTUMH apaMeTpaMi.

4.5 OnpepeneHne paCu€THBIX apaMETPOB CIAECAYET BBLIOJIHATE B JUHEHHOH
NOCTAHOBKE (MCKIIFOYCHMA CM. 1I. 5.5).

4.6 CTaHZapT HE COMEPKUT PEKOMEHaNNN 110 KOHCTPYHPOBAHHIO.

5 TpeOoBaHUA M0 COCTABICHUAID PACYETHHIX CXEM
COOPYKEHHUN, KOHCTPYKIHN M HX 3JIEMECHTOB

5.1 Ilpy neucTBHH pacdYETHRIX CTATHYECKUX WIM JUHAMHUYCCKHX HArPy30K B
PacYETHYIO CXEMY CJIEXYET BKIIOYATH TOJNBKO OCHOBHEIE HECYIIHE BJIEMEHTHI (Cy-
IEPIIEMCHTHI), 00pasylonye CHIOBOM HabOp KOHCTPYKIMM HIH COOPYXEHHS, a
BTOPOCTCIIEHHBIC BJIEMEHTHI U OIpaXAaroulre KOHCTPYKIIMHA PAacCMaTpHUBaTh OT-
nenpHo. PacuéTHas cxema COCTaBsAeTCA M3 OrpaHM4IeHHOro YHCJIa 3JIEMEHTOB H
CYHEpPIJIEMECHTOB.

5.1.1 Pacuér npoBOIUTCS B YETBIPE HTana:

e omnpexaciecHue (cO0pP) pacu€THLBIX HArpy30K IO JIAHHBIM 13 W 1O HOpMAa-
TABHBIM JOKYMEHTAM;

® OlNpeAeIeHUe HANPSKEHHO-IEPOPMHAPOBAHHOIO COCTOSHHS (BBIUHMCIICHUE
pacu€THBIX N1APaMETPOB) HECYIUX M OrPaXXAaroliX KOHCTPYKIIAM O AEHCTBUEM
PacYETHRIX Harpy3oK,

e olpehceHne Hecymed CrioCOOHOCTH (TIpeAeIbHBIX TapaMeTPOB) MPOBeE-
PAIEMBIX 3EMEHTOB (cynepasieMeHToB). lpenaensapie napameTpsl Mo nporudbam U
nepemeinenusM npuBeaeHsl B CHull 2.01.07 — 85* Ilporndn1 u nepeMelnenns;

® COIIOCTaBICHHE PacCuUETHBIX M NPEACNbHBIX IapaMeTpoB Mjis MNpoBeEpLc-
MBIX DJIEMEHTOB.
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5.1.2 Ilpa HEOOXOAUMOCTU TPOU3BOAUTCS YTOYHEHHE PACUYETHERIX NapaMeT-
POB ¥ MOAOOP cedeHUt dIeMEeHTOB. DTH PacueThl BBIOHSIIOTCA ¢ UCHOIB30BAHM-
€M YHHBEPCAJIBHBIX WM CIICIUATM3HPOBAHHEIX MPOIPAMM.

5.2 PacuérHas cxeMa COCTaBIIETCA MO 4epTerkaM UK TI0 MPUHIMITHATBHBIM
CXeMaM COOPYXXEHH S, a TAKXKeE 110 CXeMaM PacUETHHIX Harpy30K.

ITpoekTHpOBIINK 005A3aH:

e TIPOHU3BECTH BHIOOp METORUKH pacuera u (miy) TpebyeMoro nporpaMMHoO-
ro CPEJICTBA;

® COCTaBHTH PACUETHYIO CXEMY € HEOOXOIMMOM CTEIICHBIO JETATH3AIHH,

® BBIIONHUTEH PACUET VIS ONPEACHCHUs PACUETHRIX TAPaMETPOB;

e 0TOOpaTh NPOBEPAEMBIE DJIEMEHTHl M ONPEHEIIUTh AJISI HUX MpelenbHBIe
1apaMeTphbl;

¢ BLIIOIHUTEH AaHATHU3 MTONYYESHHBIX PE3YILTATOB;

® TIPOU3BECTU COIOCTABJIICHKE PACYETHRIX U IPEHEHBHEIX IApaMETPOB.

5.2.1 g yrpolieHus aHalu3a pe3yJbTaTOB, NOJYUYaeMBIX NPH pacuére,
MHOTO3JIEMEHTHBIE COOPYKEHUS WY KOHCTPYKIUM B pac4€THOH cxeMe pa3OnBa-
I0TCS Ha 9acTH (CYyIIepIIeMEHTHl ), KOTOPhIE PACCUMTHIBAIOTCA OTACIBHO.

5.2.2 CTepXHEBBIC KOHCTPYKIHUH CIEAYET CXEMaTH3HPOBATHL JIHHEHHBIMH
IEMEHTAMHU C 3aaHHBIMY JUTHHAMM U XAPaKTSPUCTUKAMU CCUCHUI.

5.2.3 Ana 00onoYedHBIX 31EMEHTOB B PACUYETHBIX KOMIUIEKCAX MCIIONH3Y-
FOTCH 000JIOUEYHBIE PACUETHBIC MIEMEHTHI. [ OCECUMMETPUAYHBIX U [UIHHADPH-
qeCKIX ODONIOYEK PAaCCMAaTpHUBAIOTCA PaAMalIbHBIC CEUCHHS UM CeYeHUs, NepIcH-
AUKYISPHBIE OCH, B TOCHeIHEM Cliydae o0oyiouka 3aMEHACTCS KPHBOJIMHEHHBIM
TEMEHTOM (HaIIpUMED, apKOi).

5.2.4 KOMITaKTHBIE 3JIEMEHT Bl PACCUMTHIBAIOTCA IO JIBYX - HIIH TPEXMEPHBIM
pPacUETHBIM CXEMaM.

5.3 KoHCTPYKTHBHO XECTKHE coequHeHus (y3bl) B paCUETHOU cXeMe JONXK-
HBI IPUHUMATHCS KECTKUMH.

3aMeHa B pacu€THOM cxeMe XECTKHX Y3JI0B Ha UIAPHUPHBIE JOIYCKACTCH
TOJIBKO B TOM CJIy4ae, KOrZia u3ru0oM 3JIEMEHTOB MOXHO IpeHeOpedsh U CUUTATH
MX HarpyXeHHBIMU TIPOJOIbHBIMYA CHIIAMH, ACHCTBYIOUIMMY LIEHTPAIBHO (IO OCH
NEMEHTa) WIM ¢ MaJlbIMH 3KCIEHTPHCHTETAaMH. Takas 3aMeHa JoInycKaercs
TAKXKe I CBA3EBBIX CTEPXKHEBBIX KOHCTPYKIIHM, KOTOPBIE YAOBJIETBOPAIOT Clie-
AYIOIMUM TPEM TpebOBaHMAM:

- BCE HArpy3K# NPHIOXKEHB] B y31aX;

- K OTIOPHBIM y3i1aM TIOAXOJAT Ha MEeHee OBYX BJIEMCHTOB B KaXHO# ILIOC-
KOCTU KOHCTPYKIUH;

- YMIBI MEXIY OCSIMH SJIEMEHTOB, CXOAAIIMXCI B OHHOM Y3Ilie, JOIKHE]
OBITE He MeHee 25,

B octanpHBIX ciiydasx HeoOXOANMO YUHUTHIBATE M3rHO 3JIEMEHTOB, T.€. CUH-
TaTh y3JIBI JKECTKUMHU.
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5.4 B pacueTHYIO cXeMy CyIepd3JieMeHTa 00s53aTellbHO BKIIOYAIOTCA BCE CO-
CTABIISIIOIIME €r0 3JeMeHTHL. IIpy 3TOM AOKHO VINTHIBATHECH BJAHSHHE BTOPOCTE-
NEHHEIX 3JIEMEHTOB ((hacoHOK, pedep) Ha XapakTep paboThl OCHOBHBIX 3JIEMEHTOB.

5.3 Pap KOHCTPYKIMU Tpe OYIOT IMPOBEACHUS Pacu&ToB ¢ YIS8TOM HX IepeMe-
IICHUW 1107 NeHCTBHEM pacdE€THRIX HAarpy3oK. K TakuM KOHCTPYKITUSM OTHOCATCH:
BAHTbI, MeMOpaHHBIE NOKPHITHA U HEKOTOPLIE CTEPXKHEBBbIC KOHCTPYKIHUH. [IpH
OLEHKE HeCcyle# CHOCOOHOCTH TaKWX KOHCTPYKUIME UCTIONL3VIOTCH HEIHHEHHDBIE
pPacuETHBIC CXEMEI.

5.6 Pacuér mnpenenpHbIX IapamMeTpoB NpH PacCMOTPEHHMM YCTOMYMBOCTH
ONEMECHTOB He MOXKeT ObiThb BBHIOJHEH B JUHEHHON noctaHoBke. OnpeacicHHe
NpeneabHIX (KPUTHUECKUX) MapaMeTpoB Ui OTASHBHBIX 3JIEMEHTOB HJIH IENBIX
KOHCTPYKUMH B JIMHEHHOMN [HOCTAHOBKE HEAONYCTHAM, TAK KaK MOJyYECHHBIC TIPH Ta-
KOM pacd€re pe3yNbTaThl 3aBBIIIAIOT HECYLUIVIO CIIOCOOHOCTh KOHCTPYKLH.

5.7 st 0co00 OTBETCTBEH HBIX MHOTOICMEHTHBIX KOHCTPYKIINHA HE0OX0 M-
MO BBIIOJHATH IIPOBEPKY XKUBYUYECTH, KOFAa OJJUH WK OJHOBPEMEHHO HECKOJBKO
3MIEMEHTOB IPEeANONaraloTCs NOTEePSIBIUMUA HECYIYIO CcIocobHOCTe. MeToauka
TAKOro pacué€ra JOJDKHA OBITh COTIIacCOBAHA C 3aKa3UMKOM.

5.8 Jlns pacuéra Hecyliel CIIOCOOHOCTH CTEPKHEBBIX SIEMEHTOB CTyIEHYa~
TOTO WIIY NEPEMEHHOI'0 CeUCHUM, padoTAIOMIMX Ha CKATHUE, a TAKXKE CO CHOXKHBIM

XapaKTepoM HarpyxeHus HeoOXOAUMO IOIb30BaThCd METOUKOM, paspabotaHHol
B [IHUMIICK M. MensuukoBa.

6 YCToOHYHMBOCTH COOPYIKEHUS B HEJA0OM U €r0 yacreil

6.1 Obecneveniie yCTOHINBOTO TONOXEHHS COOPYKESHHUS SBIACTCA 00s3a-
TEABHBIM TPeOOBaHUEM IIPH €ro MPOEKTUPOBaHUHU. IIpH npoBepke YCTORYHUBOCTH
[TOJIOXXEHUSE B pacYETHOU CXEME BCE COOPYXECHHUE B [IE/IOM UIHU €ro CynepIneMeH-
ThI MOJIENUPYIOTCHE KECTKUMHU TEIIAMMU.

6.2 JlommkHa OBITH MPOBEPEHA YCTOMYMBOCTD IPH TOPH3OHTAIEHOM [iepeMe-
HICHUM COOPYXKEHUS, a TaKXe IPH ero BpallleHU# BOKPYT BEPTUKAIBHON OCH.

JIns obecrieuennss YCTOMYUBOCTH COOPYKEHMA HEOOX0MMa YCTAHOBKA IIpO-
CTPAHCTBEHHBIX CBs3€H, XECTKOCTh KOTOPHIX JOJDKHA OINpEIeNaThCAd CIeLHasib-
HBIMH pacyETaMHu.

Jns morepeyHmMKa 37aHus JODKHA OBITH o0ecneyeHa ero yCTOMYMBOCTE B
HapasieHUY NPOJOIIBHON OCH COOPYKEHU .

®epMbl, ONEPTHIE B YPOBHE HIDKHEIO I104Ca, JOMKHBI OBITH pa3Bsi3aHbl MPo-
THB [IOBOPOTa BOKPYT FOPHA3OHTAILHON OCH, MPOXOALIIEH Yepe3 TOUKH ONOPHL.

6.3 TIpoexT noinKeH colepKaTh COOTBETCTBYIONIUE YKa3aHus, HEOOXOquMbIe
[IpH pa3paboTKe MpoeKTa IIPOU3BOJCTBA paboT.
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7 IIpo4HOCTD M YCTOUMHBOCTEL CTEpKHEe, IVIacTHH M 000,104 eK

7.1 PacTsokeHue ¢ H3ruooem

7.1.1 Huxe ompenensrorcs TpeOOBaHHA K IPOBEPKE FIEMEHTOB B COUSHMSAX
VRANEHHBIX OT Y3IOB He MEHEE, YeM Ha PACCTOAHHUE PAaBHOC 2 HAMOONBINEro mo-
MCPEUHOro pasMepa IIEMEHTa OT OMMXKAUIICH TOYKHM COCAMHCHUS ¢ COCEAHUM
amemenToM. Hanpsx&aroe cocrosHue BONM3M y3ia, FHe BENHKU KpaeBoie 3ddex-
THI, JOJIKHO PACCUMTHIBATLECH IO CHCIMANTBHBIM MeToaukaMm. [Iposepka npounocru
OPHKPEIUICHHA 3JIEMEHTOB B y3J1aX IaHa B pasaene 8.

7.1.2 Crepxun, IIaCTHHKHA H 000JIOUKH, Y KOTOPBIX PACTArHBAIOmMKEe (MO0~
YKUTCIIPHBIC) HATIPSKCHUA B CCUCHHH PABHBI WIH MPEBOCXOAAT MO abCOMIOTHOM
BSIMYMHE CKAMAIONHE (OTPUUATENBHBIC) HAUPSHKEHHA, CIEAYET OPOBCPATH Ha
CTATHUYECKYIO IPOYHOCTh, YCTATOCTHYIO JOJINOBEYHOCTh M CONPOTHBIICHUE XPYII-
KOMY Pa3pVHICHHIO, B 3aBHCHMOCTH OT BUAa HATPY3KH H YCIHOBUH IKCIUTYATALMH.

7.1.3 1Ipo9HOCTE /IeMeHTa MPOBEPACTCA IO HOPMYIIE:

o, <Ry, , (7.1)

OPH NEHTPANEHOM PAaCTHKCHHM CTEPXHA, TIACTHHKA WM HWIHHApHYeCcKoi 000-
JIOYKH, PACTATUBACMOM B0 OCH YCIOBHOE PacdEéTHOE HANPMHKCHUE AOMYCTUMO
BEIYHCIIATE HO SJIEMEHTapHO# dopMyiie:

c,=N/A,, (7.2)
IIPY PaCTAXKECHUH CTEPKHECBOTO 3IEMERTA ¢ H3rEOOM 1o popmMyIe:
Gp—cmﬁx=f—i?&"yi-§&-x, (7.3)
1 Xn i
e X, ¥ ~ TIIABHBIC OCH PAcCMaTPHABACMOr0 CEUYCHHSA,
N - OPOAOIBHOE YCUIINE,
M,.M, - M3rHOAIOIIME MOMEHTHI,
A - IUIOWIAh TIONEPETHOrO CCUCHHA HETTO,
JanJyn - MOMCHTEI MHEPIHH TTONICPEIHOTO CEUCHUS HETTO.

IIpn 06BéMHOM HANPAKEHHOM COCTOSHHHM B KA9ECTBE PAaCUETHOTO HANpsIKe-
HUA TPHHHMACTCd HHTCHCHBHEOCTh HaNpsDKeHwil. i mmmockoro HanpsaxEHHOrO
COCTOSHMSA, XapaKTepHOro A1 TOHKOCTEHHEIX mpoduneil; yronka, msesiepa, ABY-
TaBpa, a TAKXKE JMCTOBHIX ¥ O00TOUSUHEBIX JIEMEHTOB, HHTEHCHBHOCTH HAIPSKE-
HUH (¢ 00513aTeNFHBIM NOHMKAIOUM K03 (PUIHERTOM) BEIUHCIIIETCS 10 GopMyIIe:

2 2 4 2.2
O, = 0.35\/0'}{ — 0,0y +0, +315, (7.4)

Ui TAKOrO CEUEHUA HJIEMEHTA M [IN1% TaKOH TOYKH B CEYCHMM, Tie O, AOCTHIaeT

MAaKCHMAJIBHOI'Q 3HAYCHUA.

B 0osree CROKHBIX ClTydadX PACUETHRIE HANPSOKSHAA ONPEIEAfIOTCA N0 YHH~
BEPCAIGHEIM MITH CHICIHATN3HPOBAHHLIM ITPOrpaMMaM.

6
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B kauecTBe pacyé€THOro CONPOTHUBICHHS IPHHUMAETCS BEIHIHNHA

Ry

R, /v,

R = max

(7.5)

3HAYCHUS pacu€THBIX conporusnennd R, , R, npunvmarorea no CTO-004502003.

Koaddunmenr yenopuit pabotht Y, npuHAMaeTcs no Tabmuie 7.1.

Koadgdunuent HanéxHOCTH JUI KOHCTPYKLHM, pacCUATHIBAEMEBIX MO Bpe-
MEHHOMY COIIPOTHUBJICHHIO, paBeH Y, =1.3.

Tabnuna 7.1
Koadbduunen-
INEMEHTHI CTEPIKHEBRIX KOHCTPYKIUH THl YCHOBHUH
paboTHI, Y
| 2
1 Chnonnesie 0ankuy U CKaTbIE DIIEMEHTHL PepM HNEPEKPHITHH MO/
3aJ1aMH T€aTpoB, KIyOOB, KMHOTEATPOB, MOJ TpHOYHaMH, HOJI
NOMEIeHUAMH Mara3iHoOB, KHUTOXPAHWIHIL M apXUBOB U T. 1L
[IpH Bece IEepEKPHITU, PABHOM UM GOJIBILIEM BpeMEHHOH Ha-
TPY3KH 0.9
2 KomoHHsI OOINECTBEHHEIX 3[aHUI M OIOP BOJAOHAIOPHEIX Oa-
eH 0.95
3 Cxarple OCHOBHBIE 3JieMeHTHI (KpOME OMOPHEIX) PEeHIeTKH CO-
CTaBHOTO TaBPOBOT'O CEeYEeHHd K3 YrONKOB CBapHBIX (epM IO-
KPBITHK U IIEPEKPRITHH (HAPUMED, CTPOIIMNBHEIX U aHANOTHY-
HBIX UM (epM) pHu rubkocTH A = 60 0,8
4 Crnonmsie Oanku MpH pacueTax Ha o0myIo yCTOHUYHMBOCTE NPH
¢p < 1,0 0,95
5 3arsXKKH, TATH, OTTSHKKH, O/IBECKH, BEITIOJIHEHHBIC H3 NPOKAT-
HOM CTajlu 0,9
6 OneMeHTHI CTePXKHEBBIX KOHCTPYKIIMM ITOKPBITHH U TEpPeKPhITHM:
a) cxxaTele (32 HCKIFOYEHHWEM 3aMKHYTHIX TPYOUYaThIX CeUeHHil )
IpY pacdyeTax Ha YCTOMUUBOCTh 0,95
0) pacTIHYTHIX B CBAPHBIX KOHCTPYKLIHIX 0,95
B) paCTSHYTbBIC, CXKATHIC, a TAKIKE CTHIKOBbIE HAKIIAAKH B OONTO-
BBIX KOHCTPYKUMSAX (KpOME KOHCTPYKUHMH Ha BBICOKOIPO-
HBIX OoyTax) u3 cTajiu C OpeacnoM Tekydecté jao 440 Mlla
(4500 K]"C/CMZ), HECYIIUX CTAaTUYECKYIO HAIPY3KY, [IPH pacye-
Tax Ha NPOUHOCTh 1,05

7 Cnyonmmbeie cocTaBHble OalIKM, KOJOHHBI, @ TaK)Ke CTBIKOBBIE

HaKJIaJKyu U3 CTaJIH ¢ npegenoM texkydectd 10 440 Mlla (4500
Krc/cM®), Hecyllie CTaTHYECKYI0 Harpy3Ky H BBIONHEHHBIE C
IOMOUIEY0 OOJNITOBBIX COSAUHEHHU (KpoMme COCIUHEHMH Ha BbI-
COKOIIPOYHEIX 00JITax), IIpH pacyeTax Ha IPOYHOCTH

1,1
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Oxonganue Ta0auum 7.1

1 2

8 CeueHKa NpPOKATHHIX W CBAPHBIX IEMEHTOB, 4 TAKKE HaKJIa,Il()K
u3 cTamM ¢ npeaeiaom tekydectu Ao 440 Mlla (4500 Krc/cm’) B
MECTAX CTBIKOB, BRIIONHCHHBIX Ha 0OmTax (KpoMe CTHIKOB Ha
BHICOKONIPOYHBIX OONTax), BHECYmMX CTAaTUGECKYI0 HATPY3KY,
NPH PacyeTax Ha MPOYHOCTH!

a) CIUIONMIHBIX 0aJIOK B KOJIOHH 1,1
0) CcTEpIKHEBHIX KOHCTPYKILMHA M IEPEKPHITHA 1,05

0 CxKartpie eMeHTH PEIICTKH NPOCTPAHCTBEHHBIX PeMICTYATHIX

{  KOHCTPYKIIMHA M3 OJMHOYHLIX PAaBHOIOIOYHBIX HIIM HEPABHOO- |

JOYHBIX (IPUKPEIUIAEMEIX O0bHIeH MOMKON) yIOJIKOB:

a) NPUKPENIAEMEIC HEIOCPEACTBEHHO K IOSCaM OJHOH MOJIKOH
CBapHBIMY IIBaM¥ 00 AByms Dosrramu B 60Jee, NOCTaRIICH-

JICHHBIMHY BJOJIb YTOJIKA:

packockl mo pucysnky 7.1, g, 6 0.9
PacIopku 0o pucyHky 7.1, 6, 6 0,9
PACKOCH IO PUCYHKY /.1, 8, 2, 0 0.8

0) mpUKpeIUIAEMbIe HEMOCPSACTBEHHO K HOACAaM ORHOU TIONKOM,
oxauM OoiToM (KpOME YKa3aHHBIX B I1103. 9, B HacTOAILCH
Tabminie), a Takke IPUKpEIUIieMbIe epe3 PacoHKy He3aBH~

CHEMO OT BHAA COCIMHCHNA 0,75
B) NPH CIIOXHOM NEPEKPECTHON pemieTKe ¢ OAHO0OITOBEIMA CO-
CIMHECHUAMH IO pUCYHKY 7.1, @ o 0,7

10 Coxarmie pjeMEeHTHI W3 ONWHOYHBIX YTOJKOB, HNPHKPEIUIICMEIS
OZHON NONKOH (ANA HEPABHOMOJIOYHBIX YIONKOB TOJNLKO MECHb-

e nmonkoif), 33 HCKMOYCHHEM: YJIEMEHTOB KOHCTPYKIWIA,
YKa3aHHHIX B 1103. 9 Hacroamei Tablmibt, packoCcoB 0O PHACYH-
Ky 7.1, 6, nnockux ¢epM M3 OJMHOYHBIX YTOJIKOB 0,75
11 Onepme MUIHTE B3 CTAIN C NPEAENoM TEKy1eCTH S0 285 MIla .

(2900 xrc/cM®), HECYIME CTATHYECKYIO HArpy3KY, TONIIMHOM,
MM:

a) o 40 | 1,2

0) cepitie 40 xo 60 1,15

B) chimie 60 o 80 1,1
IlpuMeuanusa:

1 Kozdpdminents yenoBuil paboTe! Yo < 1 npu pacuere OAHOBPEMEHHO VUHTHIBATL HE
CHCHAYeT.

2  KoadduiuenTs yenosuil paboThi, IPUBEACHHADBIC COOTRETCTBEHHO BN03. 1 n68; 1 1 7,
1u8;2u7;2n8a, 3 ubs, 60, 1 80 npu pacueTe CACAYET VIRTHIBATH ONHOBPEMEHHO.

3 Kosdpdpunuenrs ycnosuit padotel, npuseneHHsie B 1103, 3; 4; 6a; 68, 7; 8, 21 10, a
Taloke B M03. 5 u 60 (xpoMe CTBIKOBBIX CBapHbIX COENUHEHUi), MpH pacueTe COeNUHEHWH pac-
CMaTpPHBACMBIX 3JICMCHTOB YHHTBHIBATHL HE CICAYCT.

4 B oCTanbHLIX CNy4asx CHERYET NPpUHUMATE Y. = 1.
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a, 0, B — C COBMCIUIEHHBIMHY B CMCIKHBIX I'DaHIX Y3JIaMHY,
T, 1, € — C HSCOBMCIIEHHBIMH B CMCXKHBIX I'PaHAX y3aMu

PrcyHOK 7.1 — CXeMBI IPOCTPAHCTBEHHBIX PEHIETIATHIX KOHCTPYKIIHM

7.1.4 Tlpu oTtHOCHTEIEHO 00 NBINON NOJIe HANPSHKEHUH OT HPOJOILHOTC YCH-
NS TI0 CPaBHEHHUIO ¢ M3rMOHBIMU HAIPSXECHUSIMH HONYCKAIOTCH MIACTHIECKHE

nedopmaiii B KpalHUX BONOKHaAX. OrpagddUTeNbHbIE YCIOBUS H (GOPMYIY 1A
nposepku cM. CHull 11-23-81%* | m. 5.25%.

7.2 O0mast yeTOM4YABOCT b CILUIOINTHOCTEHYATHIX CTepKHei

7.2.1 TlpoBepka yCTOWUHMBOCTHU CTEPXKHEH 110 H3rHOHOM hopMe MOXeT OBITh
BBINIOJTHEHA OJHAM 13 TPEX COCODOB.

7.2.1.1 Ilepssit cnocod npenctasined B CHull I1-23-81*. Ilposepxa yc-
TOHYHUBOCTH ITO 3TOMY CIOCOOY MOXKET OBITh BEITIONHEHa 0e3 HCIIONB30BAHUS KOM-
NBIOTEPOB WM 110 POpMYJIaM 3alIporpaMMUpPOBaHHEIM B Iiporpamme SCAD.

7.2.1.2 Bropoi# cnoco® Mo3BONAET YTOYHHATH HECYINVIO CHOCOOHOCTD CXKa-

TO-U30THYTBHIX 2JE€MEHTOB Npu ydeTe GOpMBI CeYeHMA M BEIHIMHALI HAYAITHHOU
MOTHOH WJIH SKCLIEHTPUCUTETOR IIPUIIOKEHUS CUIT I10 KOHIIAM CTCPIKHA.

Hecyrast ciocoOHOCT CKATOTO CTEPKHA BEIUUCIAETCS MO opMyne:
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N=N,(,F)K K, %'_ (76)

rae Nﬂ (A, f ) - 6asosag Ge3pasmepHas KpUTHUCCKad (MaKCAMallbHAas) CHIIA;

A - pPacYETHASA M'MOKOCTD CTEPIKHS;

f=f/L - Oe3pa3zMepHas CTpeiKa HadalibHOU NOTHOH;

K. - ko3 bunmenT BIEsHEI (POPMEI CCICHU,

K. ~ K03(hPHIMEHT yyeTa NPOIHOCTH MATEPHAIA;

EJ - U3rHOHAA KECTKOCTS,

L - pacueTHad [UTMHA, NPHHATAA C YISTOM YCIIOBHi 3aIeMICHAS

KOHIIOB CTEPKHA.

Baszosas Oe3pazMepHas KpHTHYECKAd CHA ﬁﬁ (A, f‘) paccuurtada [1] s

CTEPKHA MPAMOYTOIBHOTO CEUCHUAA ¢ HAYANILHON NOrudpi0 1Mo Ayre OKPY>XHOCTH.
YIpyronnacTH4eCKue CBOMCTBA Marepmaa CTEPKHA 3aJar0TCa «yHHPHIMPOBaH-
HOM [auarpaMMON CTPOMTENBHBIX CTAJIEH» ¢ pacdeTHHIM CONMPOTHBICHUEM

R, =206 MIIa (2100 kr/cm®).

Ilpu neBTpaTBEHOM CXKATHM CTPEHKAa NOrH0H IPHHWUMAETCA HO pe3ylhbTaraM

v s -4
BHITIOJIHCHHBIX HATYPHBIX m3Mepenmii, Ho me menee f . =5%107" =1/2000.
Ipu OTCYTCTBHH U3MEPCHHH CTpENKa HPHHUAMACTCH paBHOHA

F

f =0,00133=1/750.

Ilpn HamYHH SKCHEHTPHCHTCTOB IPHIOXKEHHA CPUI Ha KOHIAX CTEPHKHA €,

M €, NOJy9CHHBIX PACIETHBIM NTYTEM, UX BIIHIHNC YYATHIBAKOTCA NYTEM BBEIACHUA
IKBHBANIEHTHON CTPENKHA MOrubu, 3Ha9eHUe KOTOpOoH Beiumcigerca 1o popMyne:

f =0.525-(e, +e,), (7.7)

(a

ecn £, < 1, To npusmmaercs f =1,

10
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Tabmua 7.2
70 104
A
5 10 20 40 30
20 [ 0407 | 0,404 | 04 | 0,391 | 0,375
30 { 0,868 | 0,858 | 0,84 | 0,804 | 0,741
40 | 151 | 148 | 144 | 134 | 1,18
50 | 23 | 225 | 2,14 | 196 | 1.69
60 | 323 | 3,12 | 292 | 2,61 | 2,18
70 | 426 | 406 | 373 | 325 | 265
- 80 5,33 5 45 1 385 | 3,09 |
90 6,35 5,85 5,18 4,37 3.48
100 | 7,23 | 6,58 | 578 | 484 | 3,83
120 | 834 | 76 | 668 | 56 | 444
140 | 8,84 7,6 6,68 3,6 4,92
160 | 91 | 853 | 769 | 66 | 532
180 | 926 | 875 | 799 | 694 | 564
200 | 936 8,91 3,21 7,21 3.91
220 | 943 9,03 | 838 7,42 6,15
IlpuMeuvanue — IlpoMexyrounnsie 3HaYEHUS PACCUMTHI-
BaTh ITPY TTOMOIIM JIMHEHHON HHTEPIOALIH,

i1
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3nauenus ko3ddunmenta K¢ ang nanbonee ynorpeONTENBHBX ceueHUH 1pH-
BEeACHBI B TaOnune 7.3 .

Tabmuza 7.3
| A I;I;opma ' O6o3HaTe- ~ Koadpduument symsuug GopMel ceaeHMs
TONEPETHOTO Hue* K, = const ** | K (L) ***
CCUCHUS
. l l
TIpamoyronpHOE —‘I 1 1
| ' c(A—-100)* +0.9; c:--~5-1‘£i’6
. | 0.905 Ts M T
aBPOBOC A _
1.07 c(A-100)* +1.1; ¢=-1.25-10"
JlsyraBposoe | I 0984 | _
e - ' T Aatem 1
H-o6pasmoe —1 1 0985 -
Konsuesoe | O 0.955 - ¢(A-120)" +0.94; ¢=1.25-10"
| * Tloka3aHO CpegHee MO JUAHE NONEPEIHOe CeYeHHe, TOUKOM 0003HayeHa
TPOCKIMA NPAMOR, COSMMEMIOMEH EHTPEL TAXKECTH KPauHUX ceqeHui. Paccros-
HHAC OT 3TOH TOYKH A0 IEHTPA TOKECCTH MOKA3aHHOrO B TAOIMHIIC CeUeHHS COOTBET-
CTBYET BEIHUMHE CTPEIIKHA HAYANBHOM MOruoH.
** B cronbne npusencHsi cpeanue sHadeHns K. ¢ Tounoctsio 3 + 6 %.
*** B cTonOuic nmpuBeCHH YTOYHEHHEIC 3HAYCHHAS B 38BHCUMOCTH OT ru0Ko-
CTH.

3nauenne kod(qdummenta Kr Borunciierca no dgopmyie:
Kg=(R,/R)"™. (7.8)

3aBHCHMOCTh TIOKa3aTensd creuenw n(A) kKax yskips rmOKOCTH 3a3/iaHa B
Tabmmne 7.4.

Tabmama 7.4

A0 20 40 60 80 100 | 120 | 140 160 | <180
n ;110972 10817 {0.767 | 0.503 1 0.317 10,183 10.117 |0.0667 | 0.0400

12
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7.2.1.3 Tperuit cnoco6 ocHOBaH Ha YMCIIEHHOM WHTerpuposaumm audgde-
PEHIMANIEHAIX. YPABHEHUHM, ONIMCHBAIOIIMX ITponiece e opMUPOBARUA pacCMaTpH-
BaeMOro CTEPKHA. YYHTHIBAIOTCH CACAYIOIUE NAPAMETPHl. HOPDMATUBHAS HJIIH
daxTHUecKkas HadalbHas MOrH0b CTEpPKHs, CBOOOJHOE WMIIH IPEABAPHUTENLHO Ha-
IPsHDKEHHOES HAYAIBHOE COCTOAHHME, YIIpyronjacTuyeckas AuarpaMma i AaHHOH
MAapKH CTajld, IONEPeYHOe CCUEHUE JHO00H CIHOKHOCTH, BECh AHATA30H H3MECHCHNA
THOKOCTH 37IEMEHTOB B CTPOUTCIBHBIX KOHCTPYKIMAX, IJIABHOE WIH CTYIICHUATOE
M3MEHEHUS DPA3MEDOB UM TUIA IOMEPEYHOro CEUCHHA BAONb OCH. YCIIOBHS 3a-
IEMJICHHAA KOHIIOB 3JIEMEHTA OMPEACHAIOTCH MO COCIUAIBHON METOJHKE B 3aBH-
CHUMOCTH OT CXEMBbI KOHCTPYKIMM. Harpy3xu MOTryT uMeTh TIPOM3BONILHBIN XapaK-
TEP: COCPSAOTOUCHHEIC CWIhI MIM MOMEHTHI, pacupesenénnnie Harpysku, npmio-
KCHHBIC BAOJb OCH MIIM UMEIOIIUE YKCUCHTPHCHTET, CIeAANME HArPY3KH WIHA Ha-
IPY3KH, H3MEHAIOMHUECH B Mpolecce xeGopMHpoBanusa 3anannsiM obpaszoM. Bos-
MOHO TAKKE€ KMHEMATHUYECKOE HArpyXenRMe yTéM 3aJaAna NepeMetIcHHi Ompe-
NCIEHHBIX CCUYCHHA.

Tpermit cmoco® HUCHONBL30BATH IIPW HEYNOBIETBOPHTIESNIBHBIX DPE3VALTATAX
PacuéTOB IPH NPHMEHEHAH NIEPBHX ABYX CHHOCO0OB.

7.2.2 IIpoBepky YCTOMYMBOCTH CILTONMHOCTEHYATHIX TOHKOCTEHHBIX CTEPXK-
HEH OTKPHTOrO Ipomiid, KpoMe TOro, <Jjeayer BHINONHSTE N0 H3rubHO-
kpytaabaoit Qopme. Ilpa uUeHTpambHOM CXKara OpPOBEPKa 10 HIrHOHO-
KPYTHIBHOM JOopMe BBHIONMHACTCA TAaK XK€, KaK W npH m3rudHo# dopMe npH yciio-
BUH NPUMECHEHHMA PacYETHOTO COMPOTHUBNICHHS ¢ HNOHMKAIOMUM Ko3dduimeHTOM
«C», OTpeACIICMBIM B cooTBeTcTBIN ¢ TpeOoBanmamu CHull 1-23-85* . 5.5.

7.2.3 [lpn BamuuuM SKCHSCHTPHUCUTETA IPONONBHOM CIKHMAIOIMEH CHIIBL,
JICKABICTO B IUIOCKOCTH HaHOONLIEr0 MOMEHTA MHEPIMH, CHMKASTCA YCTOHuIn-
BOCTb CTEPXHA B IUIOCKOCTHA HAUMEHBIIETO MOMEHTa HMHEPLIHH CEYeHMS, YTO He-
00X0MO YIHUTHEIBATH BBEICHHUEM MOHKAIOIETO KO3 (DHIHEHTa «C» YIS pacuér-

HOI'0 CONPOTHBICHUA, OUPEACHAeMOro B coorsetcrend ¢ TpebOoBanmsmu CHull
11-23-85%, um. 5.30, 5.31.

7.2 VeTOMYMBOCTD CTEHOK M ITOSICHBIX JHCTOB
TOHKOCTEHHBIX CTepKHeH

IIpoBepky yCcTOMAUBOCTH TOHKOCTEHHBIX IUTACTHHYATHIX 3JIEMEHTOB JBYTAB-
pOB, MIBEJUIEPOB, TABPOB, FHYTHIX 3aMKHYTHIX H OTKPHITHIX mpodmneli ciaemyer
NpOBOJUTE B COOTBETCTBHHA ¢ TpeboBanmamu CHull 11-23-85* 1. 7.

7.4 HIpo4HOCTH B YCTOHYMBOCTD CKBO3HBIX CTEPKHEIH

7.4.1 CxBO3HBIE CTEPXHU ¢ PEIIETKON, HATPYKESHHEIE TPOAOIHLHLIMH H ITOIIE-
PCUYHBIMU CHUJIAMH, 3 TAKKE MOMEHTAMH, PACCUNTHIBAKITCA KAK KOHCTPyKumn (Cy-

[IePAJIEMEHTHI), a I [POBEPACMEBIX IEMEHTOR MIPOU3BOAUTCHA TPOBEPKA HX HE-
cyineit crioCoOHOCTH M JONTOBRCYHOCTH.

13
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7.4.2 CxBO3HEE CTEP)XHY HA IUaHKaX paboTaloT B yCAOBHAX ONM3KHMX K HPO-
HOJIBHOMY LICHTPANBHOMY CKaTHIO. IIpd TakoM HArpyXeHUH NJIAHKH OKA3bIBAIOTCH
HarpyXEeHHEIME NEPEPE3RIBAIOMAMEA CIWIAMH 33 CUET DKCUCHTPUCHTETOB MPHIIO-
XEHHBIX TponoeHeix cwi. IIpu 3roM oxnHa mosoBuHA MaankHd padoTaer KaK KOH-
COJIBHBIN CTEPKEHD, €€ pacuéTHad CXeMa NIOKa3aHa Ha PUCYHKe /.2, The:

L - AJIMHA CKBO3HOTO CTEPKHA;

b - IOTICPEUHBIA Pa3sMEP CKBO3ZHOT'O CTCPIKHA;

n - QUCNO IJIAHOK B OAHOM I'DAHK CKBO3HOI'O CTEPIKHA;
.. - ruOKoCcTh CKBO3HOTO CTCPIKHA,

g =R, /E - nedopmanms TeKydecTH;

€y U €; - SKCICHTPHCHTETH MPWIOKEHH BCTPCYHEIX CHJI Ha KOHIAX CKBO3-
HOT'O CTEPKHA, HA PUCYHKE 7.2 IKCHCHTPACHTETHL NOKA3AHEL MONOKHTEIHHBIMH,

N ~ CKHMAIONHE CHIIBI, ACHCTBYIOIMME 110 OAHON JIHHUH,
Q - [epepe3biBaloIas CHia, HPUNOKCHHAA K CPEOHEMY CEUCHUIO
TIaHKH,

e

f..=1../L=1/750 - murumaneHas OespazmepHad CTpEiiKa HadaNbHOM

NOruOn, NPH HAIMYAN TEXHAYCCKAX yCIOBHit 3HaucHne f . Moker OniTh IPHHATO
WHEIM.

Pucynok 7.2 — Pacuernas cXema MIIaHKH CKBO3HOIO CTEPXKHI

14
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7.4.3 Bemmauna riepepessiBalOLICH CHITH onpeaessierca no dopmyrie:
Q=" e N
b-n
IIpa e;= - €; AU TOPH HEONPEACHEHHEIX 3KCUCHTPHCHTETAX NPUHHMACTCA
MUHHMAJIGHOC 3HAYCHUE NICPEPEe3biBAIOHICH CHIIHI:

Q=Q., “fm;n"N (7.10)

B cooTBeTcTBHM ¢ HPUHATON pacIETHOM CXeMO# BHIYHCILAIOTCA TeOMETpude-
CKHE PA3MEPH! IUIAHKK KaK KOHCOJIPHOTO CTEPXHSA B CBAPHELIX MIBOB MPRAKPCTICHAA
IJIaHKH K 1oacy (oM. 1. 8).

7.4 .4 [Iposepka yCTOMYMBOCTH CKBO3HOTO CTEP)KHA B IIEJIOM OCYIIECTBIACTCS
crneayomyuM o0pa3oM: pacCUMTBIBAETCA HECyas coocoOHOCTH BTOpo# (cnaboii
puc. 7.2, 7.3) BeTBH CTEPKHA B OpeAenax nanenn Ny ,a 3aTeM BEMHCIISTCA HECY-
IHas CIIOCOOHOCTE CTEPXKHA B IIEJIOM.

B npegenax cneayionmx AHANTA30HOB!
e =R,/E= [1...5]-107,
A, =20 +80 - rubkocts BTOpo# (c1ab0i) BeTBH B IpeHeax naneH,

CyMMapHas HeCymasa crnocoOHOCTh HEHTPAIBLHO CKATOTO CKBO3HOIO CTEPIKHA OI-
penensgerca no dgopmye:

(7.9)

~1+kf
N; = 1 C-RA, (7.11)
rae A=A +A,—-CcymMmMapHas wiom@aas ceuenmsa 000ux BeTBei;
k=A,/A, -~ oTHOmIEHUE ILIOINAJEH MOTIEPESYHBIX CEYEHHI BETBEH;
B=B(A) - OTHOLICHAEC YCHIMI B BETBIX B KPHTHICCKOM COCTOSHUH,

£=0,98-0,03-K — xoapummenr cHmKeHHs PpPacuéTHOro CONMPOTHBICHHIA,
3aBUCSIMH OT BH/AA HONCPCIHOrO CCYCHUS BETBEH.
Ha pucysxe 7.3 nokasansi Apa THNA CEUCHMI CKBO3HBIX CTEPIKHEH C TaBpo-
BBIM H Pa3iMIHBIMHA CCUCHWAMH BTOPOH BETBH H HNPUBEACHHI COOTBECTCTBYIOLIIHC
3HaueHnT Koxpdunmenrob k u £ .

A

Pucynok 7.3 — Cedennst CKBO3HBIX CTEPIKHEH

IS5
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3asucumocts B(A,k) mns xpaitanx ssauennit k=1 n k=2 nana 8 1abmne 7.5,

VIS TIPOMEXYTOUHEIX 3HA9eHmN k 1 A Bemwumpa [ onpezensercd mpy MOMOIIM

JTHHEHHON MRTCPIIOIAIMMN.

Tabmumna 7.5

2 B(A.k)

k=1 k=2
20 0.921 0.927
40 0.857 0.863
60 0.766 0.778
80 0.620 0.653
100 0.402 0.484
120 0.140 0.308
140 -0.0905 | 0.149
160 | -0.271 0.0230

7.5 YeroaapocTth 000J109eK

7.5.1 lipasuiia npoBEpKH YCTOHWYMBOCTH YCTAHABIUBAIOTCH JJII OCECHMMET-
PHYHBIX 000JI0UEK. IMJIMHAPAYECCKUX, KOHMHECKUX, CHEPHISCKUX, OrpaHMUYeHHBIX
CCUYCHHUAMH, NICPNCHARKYIAPHBIMA HX OCH, HJIH CCUCHUAMMH, HOPMAJIbHBIMH K MO~
BEPXHOCTH BAONb oOpasyromux. Harpyszku ra o0onouxku — ocecaMmerpuanpie. B
HaCTHOCTH UIA IAITHHAPAYCCKON HAHEH PACCMaTPHBACTCA TOJILKO PaBHOMEpHAs
HArpy3Ka, HalpaBIeHHas BAOJIb 00pa3yronic. Y CTOMIABOCTE HHBIX THHOB 000JIO-
qeK Tpedyer MPOBEPKH 110 CIIEHHANTBHBIM METOAHKAM.

7.5.2 Kpurepun yCcTOWUMBOCTH OOONOYEK VKA3aHHBIX THUIIOB OCHOBAHEBI HA
CPaBHCHHH MAKCHMAJIEHOIO Pacu€THOrO HANPKCHHSA U KPUTHUYECKOrQ HampsKe-
A 110 opmyne:

O | 7.5 (7.12)

Maxcumanbibie 3HAYCHAS MEPHAHOHAILHOTO G, M KOJNBLEBOrO G, pac-

YETHBIX HANPSDKEHUI ONPEACIBIIOTCS U3 pacdéra 000M0UKH HA paCIETHRIC HArpy3-
KH.

3HaucHus Kox(pdummuenTa ycaosuit paboTel Y, ONPEACHIOTCA B COOTBETCT-

suH ¢ TpeboBamusmm CHulII 2.09.03 — 85.
Bermmunna KpuTHUYECKOrO HAUPAKECHAA B 3aBUCHMOCTH OT BHIA 000I04YKH M

BY1a HAarpy3KH OOpPEeACHICTCA TI0 CACAYIOMUM GopMyiam:
7.5.2.1 3amxuytras Kkpyroeas HWIMHApHYEecKas o0onodgxa, HarpyxeaHas

PaBHOMEPHOH paclpEeICHEHHON HATPY3IKOU B0 obpazyiomeit (c 2 = O):

16
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4 (7.13)

rac t - TommopHa 000JI0YKH;
I - PAARYC CPEIMHHOMN MOBEPXHOCTH,
ko3bdunment y onpeaenserca no popmyne (CHull II-23-85%):
R.o)r
y=0.97 -—[0.00025 -+ 0.95—]3-"—'-] --t-; (7.14)

KO3(PPHIMEHT «C» HAXOAUTCA OO CREAYIOIICH Ta0mHIe:

r/t ] 100 200 [300 [400 ]600 | 800 {1000 [ 1500 2500
¢ [022]0.18]0.16]0.14]0.11]0.09[0.08 [0.07 |0.06

— —

7.5.2.2 3aMkHyTas Kpyropas ImMHIApAYeckas o00109ka, moAKpeniéHHas
KOJbIEBHIME pE6pamu 0 KOHUAM TPH X = 0 1 x = L, HarpyXeHHas paBHOMEPHBIM

HapyXHBIM JaBJICHUEM ( G, = 0). 3HaYCHNA KPUTHYECKHUX HaMpOKeHuil ompese-
nsored o opmyne (CHnll 11-23-85*):

0.55-E-(r/L)-(t/1)¥*> mpu 0.5<L/r<10 (a)
Gcr2= » (7‘15)
0.17-E-(t/r)’ mpm 20<L/t (6)

L. — mypsa 000NoUYKH WK paCCTOAHAE MEXIY pEOpamu.

Jna 3pagennii 10 £ L/ £ 20 npuMmensercd nuHciHas HHTSPIIOIHN.

Ilpn Haymuam pédep clieayeT MPOBEPATE X YCTOHYHMBOCTH B TNIOCKOCTH MX
YCTaHOBKH.

7.5.2.3 Konmgeckad 000n049Ka C YrioM KOHYCHOCTH 3 <60° (pucyHok 7.4),
HArPYXKCHHAA DPABHOMEPHOM pacupeacnéHHOd HArpy3koH BAONS 00pasyromicH
(GPZ = 0). 3HadeHHd KDUTHYECKHX HanpskeHuidd onpeaensiorca mo dopmyse
(CHull 11-23-85%*):

Out = Ycaq;l > (716)
rie a=0.1+0.9£2—-;
I

G, -omnpeaemierca no dopmynam (7.13), (7.14) c3amenoii r HA 1 ;
. =Qr/cosP - MpUBEACHHNIN paAHyC KOHHUECKOH 000I0UKH.

17
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Pucynox 7.4 — CxeMa KOHM4ECKOM 000JIOYKH BpaIieHUS

7.5.24 Konnueckas 000510uKa, HArPYXEHHAA PABHOMEPHBIM BHEIMHUM J1AB-
IeHUEM P (pRCYHOK 7 4):
YCJIOBHOE KOJBIEBOE PacUéTHOES HANPIKCHHE CleAyeT onpenendars no dop-

MYyJIE!

G, =PI, /t (7.17)
c,., -oupenensercs no gopmyne (7.153) czamenoft r Har, u L va h;
h - BBICOTA KOHIIECKO# o0onouku (pucynok 7.4).

1525 Cdepuueckas 000109Ka, HAMPYKCHHAA BHCITHUM JABIICHUEM:
o, =0.1-Et/r mpu r/t<750,

TAC I' - paauycC CpeAMHHON NOBESPXHOCTH.

7.5.3 Ilpn oRHOBpeMEHHOM JEHCTBHHM IPOAOJIBHOTO CKATHA ¥ BHEMIHETO
TABJICHHA IPOBEPKA YCTOWYHBOCTH I IIIJIMHAPUISCKAX W KOHAYECKUX 000N0YeK
NPOU3BOMTCA 10 QopMyIe:

G, O

F—2- <y (7.18)
Gcrl G

crl

7.5.4 Hununaapraeckas nmaHens, onépras IO KOHTYPY W MMEomas HeOomb-
IOOH neHTpanpHbii yroa: b*/(1t) <20, rae b — anuBea Ayry B KOMBUEBOM HANPAB-

JICHHH, HAaIrPYXXECHHAA 110 TOPIAM PAaBROMEPHOW HArpy3KOH, HANMPaBJeHHOH BOOIb
00pa3yIoUIE, HE HY>K/IAa€TCa B HPOBEPKE YCTOHYHABOCTH, €CIIH

ESISF mpu G, <O.8R  wm
t o,

18
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b R
-t-s37/1fl+500—§1 mpr o,=R,.

IIpa 0.8R, <o <R, 3nHauenws b/t onpeaensioTCs JTHHEHHOH MHTEPIOIAIHCH.

8 Coeanuenns

8.1 bonrossie coepunenusn. Ilposepka necyme#t cnocoGHOCTH BOATOBBIX CO-
¢ TUHCHMA TPOM3BOAMTCA B COOTBETCTBHU ¢ TpedoBammsamu CTO-0041-2004.

8.2 CTBIKOBHIC CBApHBIC COSAMHCHUSA BRIIOJIHAIOTCA B COOTBETCTBHHA € Tpebo-
Banuamu CTO-0046-2005. O cumTaloTcad paBHOMPOYHBIME CBAPHBAEMEIM 3Jie-
MEHTaM, 33 UCKIIOYECHHEM PYYHOH CBApPKH 0¢3 PH3NISCKOTO KOHTPOJIA, B 3TOM
CJIy4ae BBOJMTCA NOHMKAIOMMHA KoXQpumuent, T.e. Npy HasHaAYEHUH PACYETHOTO
conpoTuencHns npuHAMaeTea Ry, =0.85-R,. B octansueix ciyyasx mpoOBEpKY

Hecymiei crmocoOHOCTH CTRIKOBOTO HMIBA BHIIIOIHATE HE TpeOyeTcs.

8.3 Coemmienns ¢ yrIIOBBIMH CBAaDHHMMH INBAMHA BCEX THIIOB MPOBEPAIOTCHA HA
cpe3 (ycnoBHBIH) 10 GopMyre:

Tmax < VePYwRyw (8.1)

IIpoBepmoTcs ABa CEUCHMA. MO MeTaLTy imBa (1) ® Mo rpaHuIe CHNaBJICHUA
(2) (pucynox 8.1).

\
,,.

1 - ceucume HO METAILTY IMBA,
2 ~ CEYECHME N0 METAJITY TPAHMIL CTUIABACHHMS

Pucyrnok 8.1 — Cxema pacdeTHBIX CCUEHHH CBAPHOTO COCIWHEHUA
C VFAOBBIM IHBOM

[Ipu npoBepke MO METAILTY IBA NPHHUMAIOTCH:
B:Bf: Yw = Ywf> Rw =wa =055Rmm‘/7m

19
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IIpu nposepke no rpasune CIUIaBICHUS ITPUHHUMAIOTCA !
B=PB., Yw=Ywz» Ru =Ry = 0.45-R

3nauennsa xo3bdmmentoB B, u P, npuHaMaroTes o Tabnuue 8.1.

Taomaa 8.1

e’

Buaqenus koadduimeHToR B £ H p 7

Bua ceapku nipu € -
uA ceapk npn quamerpe [ Tlonoxenne  Kosgon OPU KATETAX IHBOB, MM

CBapOYHOH Nposonok: d, Mm IBa IHMEHT 4§ ). 1-16 | 18 u 6onee

bl Pe | L1 | 07 |
ABTOMATUIECKAA IIPH O | . 7 1,15 1,0
d=3-5 P e 1,1 0,9 0,7
HlImee B 1,15 1,05 | 10

Be | 09 | o8| 07

| Asromarmeckas wnony-  |B "OROTKY 10
Be 09 | 08 0,7

| aBTOMATWUECKAsS IIPH Huxaee. 1o-
d=14-2 PHIOHTATLHOE, ﬁ { 05 1

| lmpmkmme l Z > 0
PyuEad, DORYARTOMATHYCCKAN B nonovxy, '3 0.7
NPOBONOKOH CIUIOMHOTO | maims o oon f - ,

P 30HTANBHOE,

ceqenng npud < 1,4 win  |gepruxansroe, B 1,0
MOPOMIKOBOH NPOBOAOKOH | MOTONOUHOE 7

iIIpaMeuanue - 3paucuus KOIQPUIMCHTOB COOTBSTCTRYIOT HOPMATRHEIM PEXKHMaM CBAPKH.

3unaueHuA K0d3ppuUmenToB yCaoBHH pabOThl WBa Y,r M 7., BCErJa PaBHHI

1, xpoMe€ KOHCTDYKIMH, BO3BOIUMBIX B  KIAMATHISCKHX  pPalOHax
L, I,, I, u H,, ms xoropeix v,r=0.85 mis Meranna uisa ¢ HOPMATHBHBIM

comporusnenem R~ >410Mila a v, =0.85 mm Bcex Mmapok cramm.

JHAYEHANA T, BHIYHCILOTCH 110 BEIMYNHAM PACYETHBIX YCHIHMI ¥ MOMEH-~

TOB ¥ OTHOCATCA K CEUCHHAM, ITOKA3aHHBIM Ha pucynke 8.1.

8.4 AnpTepHaTHBHBI METOZ pacuéra HeCymniel CoCOOHOCTH CBAPHBIX CO-
¢IMHEHMH C YTJIOBEIMH IIBaMK MOXXKET ObITH BBEITOIHEH 110 Tabmumam 8.2 u 8.3 [1].
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Tabmuua 8.2 — IlpenenbHbie yCHNUsI Ha CBAPHBIE COSNMHEHUA ¢ YIIMOBBIMU 1IBAMH A8 KOHCTPYKIMHN 2-4 rpymn, BO3BOAHMBIX B paHOHAX

C pacyeTHoi TemMneparypoii Boiuze MuuyC 40°C

T

Mapxa

B . Run, IIpegenchrie yeuius, kKH, sa 1 nor, cM mpa pH xaTeTe B3, MM
CBapKH, QHaAMETD BIEKTPO BapPOYHOU - ) ]
i I;IGHOTKHEHH??HBa m " T(:]JOEOJTUKH CBEPHB&EM(}H 4 5 5 7 o O 10 12 14 16
2 cranu, Mlla
THI JIEKTPOoAa ) 1 _ﬁ !
Ca-08A 360 75 |1 93 | 112 [ 13 | 149 | 168 | 186 | 224 | 26,1 | 29.8
Cr-08T'A 370 7.7 96 | 115 1 13,4 ) 153 | 172 { 191 | 23 26,8 | 30,6
380 7.9 98 | 11,8 | 13,8 | 15,7 + 17,7 | 19,7 | 23,6 | 27,5 | 31,5
390 8,1 10,1 | 12,1 | 14,1 | 16,1 | 18,2 | 20,2 | 24,2 | 28,3 | 32,3
Cp-09TA 400 83 | 103 | 124 | 145 | 166 | 186 | 20,7 | 248 | 29 | 331
As - cB. 400 8,8 11 132 1 154 1176 | 198 | 22 | 264 | 30,8 | 35,2
» ";‘:‘"3‘?"““; Jff";‘:"““"“ AHa- 440 91 | 11,4 | 13,7 | 159 | 182 | 20,5 | 228 | 273 | 31,9 | 364
TP MM, B TIOROTRKY Ce-10TA 450 03 | 11,6 | 14 | 163 | 186 | 21 | 233 | 27.9 | 32.6 | 37.3
cB. 450 9,5 [ 11,8 | 14,2 | 16,6 | 189 | 21,3 | 23,6 | 284 | 33,1 | 37,8
470 9,7 12,2 | 146 | 17 195 1 21,9 | 243 | 292 | 341 | 38,9
Czs-10HMA 480 909 | 12,4 | 149 | 174 | 199 | 224 | 248 | 298 | 348 | 39,7
Cr-10T2 490 10,1 | 12,7 | 152 | 17,8 | 203 | 22.8 | 254 | 304 | 355 | 40,6
cB.490 10,6 | 13,2 | 158 | 18,5 | 21,1 | 23,8 | 26,4 | 31,7 | 369 | 42,2
360 68 | 85 | 102 | 11,9 | 136 | 146 | 162 | 194 | 21.1 | 24,1
HonyarroMaTuieckasi, NPOBONOKOIA 370 7 87 | 1051 122 | 14 15 16,6 | 20 21,1 | 24,1
nHamerpoM 1,4-2 wmm, mmxknee, ro- | Ce-08T2C 380 72 | 9 108 1126|144 | 154|171 12051211 241
PH3OHTANBHOE, BEPTUKAJIBHOE 390 7.4 92 | 11,1 | 129 | 147 | 155 | 172 | 20,6 | 21,1 | 24,1
. | _ cB. 390 7,6 9.4 | 11,3 | 13,2 | 15,1 | 155 ] 17,2 | 20,6 | 21,1 | 24,1
HomyasroMaruueckas, mposoaokodt | Ce-081'C,
auamerpoM 1,4 mm u nopomxosoit | ITTT-AHS, 340-570 6 7,5 0 10,5 | 12 13,5 | 15 18,1 { 21,1 | 24,1
 [IPOBONOKOH, BO BCeX nonoxenusax | ITI-AH3 ) |
| D42, D42A 360 5 63 | 76 | 88 [ 10,1 | 113 | 12,6 | 151 | 17,6 | 20,2
346, J46A 360-390 56 | 7 |84 | 98 [ 112|126 14 [ 168 [ 196 | 22,4
PyHuas,, BO BCEX MONIOKEHUSAX 350, I50A cB. 360 6 | 75 | 9 | 105 ] 12 | 135 | 15 | 181 | 21.1 | 24.1
60 cB. 370 67 | 84 | 101 | 11,8 | 134 | 151 | 168 | 202 | 235 | 269

$00C-6¥60-089b6vC0 OO
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TaOnuua 8.3 — IIpepensurie younus Ha CBAPHBIC COSIMHSHNS C YITIOBBIMU 1INBAMH A1 KOHCTPYRKUME 2-4 rpynn, BOSEOAMMBIX B paiioHax
C pacueTHOM TemMnepaTypoi Hiwke MuHyc 40°C, a Takxe 478 KOHCTPYKUW 1-# FpyIiel, BO3BOAMMEIX BO BCeX patioHax
Mapxa Ran Ipenenbhnie yeunus, xH, Ha 1 mor. CM nIsa npH xarere NIBA, MM
Bun ceapky, quaMerp IeKTpoaa, CBapO4IHO# S T
OJIOXKEHUE HIBA [IPOBOJIOKH CRapRBACMON 4 5 6 7 R 0 1
’ crana, MIa 0 12 14 16
THII JJIEKTPOJIA J
360 631 791 95 11,1 ;127 1143 | 158 { 19 22 | 253
Cr-08A 370 6,5 1 81 | 98 | 114 | 13 146 | 163 | 19,5 | 228 | 26
380 6,7 | 84 | 10 11,7 | 13,4 | 15 16,7 | 20,1 | 23,4 | 26,7
¢B. 380 6,7 | 84 | 10,1 [ 11,8 | 13,5 | 151 | 16,8 | 20,2 | 23,6 | 26,9
390 6,9 | 86 | 10,3 | 12 13,7 { 154 1 17,2 | 20,6 | 24 27,4
400 7 88 | 10,6 | 123 | 14,1 | 158 | 17,6 | 21,1 | 24,6 | 28,2
430 76 1 95 | 113 | 13,2 { 15,1 | 17 18,9 | 22,7 | 26,5 | 30,3
440 771 97 111,61 1351155117411 194 1 232 { 27,1 | 31
ABTOMATHYECKASA, NMPOBOJIOKOH OHa- Cs-08TA 450 7.9 99 [ 11,9 | 13,9 | 158 | 178 | 198 | 238 | 27,7 | 31,7
METPOM 3-5 MM, B JIOAOUKY 460 8,1 { 10,1 { 12,1 | 142 | 16,2 | 18,2 | 20,2 | 243 | 283 | 324
470 83 | 10,3 | 12,4 | 145 | 16,5 | 18,6 | 20,7 | 24,8 | 28,9 | 33,1
480 84 | 10,6 | 12,7 { 148 | 169 | 19 21,1 | 253 | 29,6 | 33,8
490 86 | 10,8 | 129 | 151 | 17,2 | 194 | 21,6 | 259 | 30,2 | 34,5
cs. 490 8,8 | 11 13,2 | 154 | 176 | 198 | 22 264 | 30,8 | 35,2
510 9 11,2 1 135 { 15,7 + 179 { 20,2 | 224 | 269 | 314 | 359
540 95 | 11,9 1 143 | 16,6 | 19 21,4 | 23,8 | 28,5 | 33,3 | 38
Ce-10HMA 570 10 {125] 15 | 176|201 {2261 251|301 351 | 40,
590 104 | 13 156 | 182 | 208 | 23,4 | 26 31,1 | 36,3 | 41,5

¢00T-6¥00-089¢6¥70 QLD
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9 VYeradocTHas T0JAroBeYHocTh

9.1 CranmpHeIe KOHCTPYKOMH M UX 3JIEMEHTHI (pe3epByapsl, COCYAB AaBICHU,
NOAHEMHO-TPAHCIIOPTHRIE COOPYKEHMSA, BBICOTHLIC COOpYKEHUs Turia OauwieH H
Ma4rT, riIyOOKOBOJHBIE OCHOBAHHA MOPCKHMX CTAUMOHApHBIX IuiargopM W Ap.),
NMOABEPraomuEecs B HPOHECCE  IKCIUIYATAllH  BO3ACHCTBHIO  IIOBTOPHO-
CTAaTHYCCKHX, BHOPAIMOHHBIX HIIH APYroro BAAA HMKITHIECKHX Harpy30K, Heobxo-
AAMO TPOBEPATH PacueToM Ha ycrajocth. IIpn >TOM AomkeH OHITh PACCMOTPEH
BECh CHEKTD SKCIUIYATAIMOHHBIX HAIPY30K M HX MNOBTOPSEMOCTH 33 PACHETHBIN
CPOK CIYKOBI 371eMEeHTa KOHCTPYKIMH WM COOPYXKEHMA B LIEJIOM.

9.2 IlpuBeieHHAA HIDKE METOAMKA PacdeTa yCTAJOCTHOM HOJTOBEYHOCTH OC-
HOB3HA HA PE3yAbTaTaX JKCOCPHMECHTAIILHBIX HCCISAOBAHMN MPOYHOCTH NPH UK~
JIMYCCKOM HATPYKCHHM PasiiMdHbIX BUJAOB COSHVAHEHMHA 3JIEMEHTOB CTAILHBIX
crpoutenbHbiX KOHCTpyKIMH, BuinoMHEHHRX B ITHUMIICK mMv. MensHukosa, a
TAKKC IPEACTABICHHBIX B TEXHMUECKOU nureparype. [lanHas Meroamka pacdéra
HE PACHOpPOCTPAHACTICH HA MECTANMOKOHCTPYKIMHE NPONETHLIX CTPOSHHME MOCTOB WM
HOAKPaHOBRIX OANTOK.

9.3 Pacaer ycTanocTHOH ponrosedroctd P (8 rogax) sneMesTa KOHCTPYKIMH

CIEAYET MPOM3BOANTE NO dopmyne.

K n(')
P=1/> 2 (9.1)

)
= NI,
rae nsl) - JACJIO LHKIOB HArpYXEHHA DIIEMEHTa KOHCTPYKOUM 34 1 rom npu
I-TOM PEXHUME,
IN]; - momyckaemMoe 4YHCI0 IHKJIOB HArPYKCHHA PaCcCUMTHIBACMOrO dJie-
MECHTA NPH 1-TOM PEXHUME;

K - YHCIO PCAHMOB SKCINTYATAHHROBRHOTO HATPYIKCHI 3JICMEHTA KOHCT-
PYKIHFH, JUTA KOTOPOTO BBRIIONHACTCA PACHCT AOITOBCYHOCTH.

9.4 JonyckaeMoe Imciio HMKIOB HarpyXeHna [N]; B Auana3oHe KiuMaThde-
CKHMX TEMOESPATYP U YHCEJI IUKJIOB 10*+ 2x10° CHCAYET BEITACIATE 10 POpMYIIE;

N
[N} =——" - 9.2)
1] 513
nN (153Gmaxi/Rv ' Yv)
rae Ny - 9HCHO OMKIIOB HarpyXeHws, COOTBETCTBYIOMIEE MEPEJIOMY KPHBOM

YCTAIOCTH B MHOTOLMKIOBOM OONACTH, B CiIy4ae OTCYTCTBHA IOHOJHHTEIHHBIX
JIAHHHIX 3Hauenue napamerpa Ny mpuarMaercs pasHeM Ny, = 3,9-10%

Ny - ko3ddHImeHT 3anaca no AONTrOBEYIHOCTH, 3HAYEHMA KOTOPOIO CO-
CTAaBIAIOT Ny = 2+10 ¥ BHIOHUPAIOTCH PACUETIUKOM € VIETOM CTEIICHHM OTBETCT-
BEHHOCTH COOPYKCHHA W 3aIacOB, MPUHATHIX IIPH ONPENECIICHUHE SKCILTYyaralHoH-
HBIX HArpys3oK,

23



CTO 02494680-0049-2005

G, - Hanbombmee no abCOMOTHOMY 3HAYCHMIO HANIPSDKEHUE B PACCYMTHI-

BAEMOM JJIEMEHTE KOHCTPYKIHM TipH 1-TOM PEXHUME HATPYKCHAA,

Vv - Ko3hPHmEenT yueTa acHMMETPUH THKIIA HATDYXXCHHS, BHIUHC/IAC-
Ml 110 dopMynam, npusenennrbiM B Tabnune 9.1 (CHull 11-23-81*) B 3asucumo-

CTH OT 3HaKa Haunbonsmero no abcomoTHOMY 3HAYEHMIO HATIPSIKEHHA O, M KO-

s¢pPunHenTa aCHMMETPHRN HAIPSKEHUH B 1-TOM PEIKUME HATPYKEHHS

eciay HauOojpmiee O, M HaUMEHbIIEE G

maxi o a6COMOTHOMY 3HAYCHUID Ha-

I

NPsOKEHHA B LHKIIE HATPYXXEHUSA Pa3HOro 3HAKa, TO KOAPPHIMEHT p, CIEAYCT NPH-
HUMATh CO 3HAKOM ~MHUHYC ;

Tabmmma 9.1 — Koaddmuent v, ydera aCHMMETPHH ITHK/IA HATPYKCHUS

- Kosdgdmment acnM- DopmyIIbl IS BRIYHCIICHHS
e METPVY HAOPSOKCHAM ko3 rumeHTa vy,
2,5
~ =-— (9.3
1<p<0 " =15-p (9.3)
2,0
Pacrsxenue 0<p=<0,8 Yy = 9.4)
L2-p
0,8<p<l
" 0
Yo = 2 (9.5)
LO—p
| 2,0
CaxcaTne | -1<p<«l Y, = . (9.6)
| ) 10-p
m - moxasaTenab HakjiOHa JIeBOH (m;) ¥nu npasoil (m,) BeTBel pacuer-

HOM KPUBOH YCTAUTOCTH, 3HAYCHHS KOTOPOTO COCTABIISIOT,

- mpu 130, / (R, -v,)<1 (upaBas sersr pacueTHO# KpuBOH ycTao-
cTh) — my = 15 (ayd CBApHBIX COCAMHEHMMN);

- npu L3c_, / (R,-v,)>1 (ueBan metBHh pacueTHOM KpUBOIH yCTaNo-
CTH) — my o Tabmuue 9.2 B 3aBUCHMOCTH OT MartepHaiia ¥ BHAA KOHCTPYKTHBHO-

ro dMEMENTa (COCHUHCHIA ),
Ry - PaCUYCTHOC COMPOTHRJICBUE YCTAJIOCTH PACCMATPUBAESMOrO JJICMEHTA

KOHCTPYKLHH IIPH CHMMETPHYHOM IHKIIE HArpyxeHud (p = -1), 3HavueHns K0Topo-
ro Jyid XapaxTepHbIX COSAMHCHUM JJIEMCHTOB CTPOMTEIBHBIX METAIUIOKOHCTPYK-

i npuBencHs! B Tabmmne 9.2.
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Tabmuua 9.2 — XapakrepuCTHKH CONPOTHBACHUA YCTANOCTHOMY PaspyICHHIO

Ry ¥ m; IS pa3auyHbIX BUAOB COCUHEHNH 2ICMEHTOB

CTPOUTENABHBIX METAJIOKOHCTPYKLHH

m;y
HH3-
Ma-
C HEHHS 1o KoJIes
NoNe xeMma coeg:{ eHie XapaxKTepuCTHKA Ry . Y; THPO-
/5 1 pattiolt COCAMHEHHS (M Ia) °P BaH-
PACYETHONO CeYEeHUA HAUC-
HbIE
ThHIE
CTa~
CTaJH )
nu
] 2 3 4 5 6
1% CTBIKOBLIE€ CBAPHBIE COCIH-
HECHHS 3JIEMEHTOB OHNUHAKO-
BOH TONIMMHBI U IHPWHBI C
NOMHLIM  MPOIIABIICHHEM
KOPHSA IHBA:
- #eobpaboTauusiii moB 75 6,0 4,5
-~ €O CHATBIM MeXaHH4e-
CKMM CHocoboM ycuie-
HHEM IIBa 105
22) | CTeIKOBBIE CBapHbie COEIHU-
HCHHA JJIEMEHTOB pa3HOu
INMPUHLI WA TONIMHLI C
HOJHBLIM  OpPOIUIABICHHEM
KOPHS 10Ba:
- - ueobpaboTannbiii HOB 60 6,0 4.5
- CO CHSTBIM MeEXaHHuye-
CKUM CcnocoboM ycuie-
HYEM INBa 90
251
a) als -
F
3 an jb —* | HaxnectouHmle  CBapHBIE
6 coenuHeHnss ¢ JOOOBBIMH
) al YTAOBBIMU IIBAMH 45 6,0 4.5
“«€ - @%j:]m—?
- T 6)

23



CTO 02494680-0049-2005

Hpogomxenne Tabunnn: 9.2

1 2

4

|

TaBpoOBLIE CBapHBIE COEHM-
HCHHA,

a) C TIPOIUIABJICHHEM KODHS
mBa {IPU pa3zienke KPOMOK)
¥ TIIABHBLIM OEPEXONOM Vr-
JIOBOT'O IIBA K OCHOBHOMY
METANITY

6) IpH OTCYTCTBHH pazien-

Kd KPOMOK; pasMep Karera

UIBOB HE HIDKE PACUETHOrO

75

45

6,0

4.5

Haxnecrousple  CBapHBIC
COelMHeHus ¢ (PNaHrOBLIMU
YIIOBBIME INBAMH:

a) ¢ ABOHHBIMH DABGHIOBEI-
MH ITBAMH

0) ¢ dmanrospiMu u 1060~
BEIMH [IBAMH

27

36

4,5

3,0

flpuBapka BCHOMOTATENb-
HbIX 3JIEMEHTOB;

a) K OBEPXHOCTU HECYHIErO
INCMEHTA KOHCTPYKIMKI
JABYCTOPOHHUMH  (JaHro-
BbIMM 1IBAMY

0) X MOBEPXHOCTH HECyiHe-
ro 3JIEMEHTa JBYCTOPOHHH-
MH JOOOBLIMH HIBAMH ¢
IIJIABHEIM TIEPEXOIOM K OC-
HOBHOMY METaNNY

B) BCTBIK K KPOMKE HECyIIe-
IO JIEMEHTA

I') TO XK€, UTO B), HO NP Me-
XaHWIECKON 00paboTke me-
pexosia OT (PaCOHKH K He-
CYIEMy 3JIEMEHTY KOHCT-

pyKLMU

36

735

60

75

4,5

6,0

6.0

6,0

3,0

4,5

4,5

4,5
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Oxonuanue rabmun: 9.2

i 2 | 3 4 5 6

7 boirroBeie coenuHeHN, pa-
DOTAIOMUE Ha CHBUT

a) OORTHI KNI2CC3 TOYHOCTH A
~  TIpH IIAPHBIX HAKIagxax 75 3,9 4.5
~  TOpH OAHOCTOPOHHUX

HAaKJIagKax 60

6) GonTei Knnacca TouHOCTH B
- [IPY YIAPHLIX HAKIANKaX 36 4,0 3,5
-  [pH OJHOCTOPOHHHUX

HAKJIANKAX 27

8 CaBuroycrofumBbie COEOU~

HCHUA HA BBICOKOIIPOYHBIX

Oonrax

- KpYrJjibie OTBEPCTUA
CTAHAAPTHLIX Pa3MEPOB
110 OONTH 120 6,0 45

~  YBEJAMYEHHBIC KPYTJIbIe
WIH OBajbHBIE OTBEP-
crug mon Gontsl npu
COOTHOIMEHAN JHAMET-
pa OTBEPCTHA MM AJH-
Hbl OBajia K JUAMETDY
Gonra —1, 5 100 | 60 | 45

- OBajbHBLIE  OTBEPCTHA
nox OONTHI IIPH COOT-
HOLIEHHH MIMHLI OBaja
K quamerpy Gonra—-3,0 | 60 4,5 3,5

9 IlteipeBoie  COeUHEHNA
PU BEHHYKHE 3a30Pa MEXK-
Ay SlIeMeHTaMH [POYIIHH
| He Donee 6 MM B HECODCHO- |
CTH OTBepcTHilt He Oosee
1 MM 36 | 4,0 3,5

Hpumeaanus:

" M craseii xaccos npounocta C325+C390

® TIpusenennsle napamMeTpsl Ry H My ONpPENENeHb! IS COSAMHEHHH, HE MMEIOIMMX HEJIO-
NYCTUMBIX TexHonoruueckux aedexros cornmacuo TpeSosanyv CHull 3.03 01-87 u gpyrux sop-
MaTHBHBIX fIokyMeHTOB. [Ipy Hanmamy ykasaHHeIX feeKTOB pacueT yCTanoCTHON HONTOBETHO-
CTHM COSAUMHEHMH CIeHYEeT BHITIQJIHATD IIOCHE COOTBETCTBYIOLIEH KOPPEKTUPOBKH NAPAMETPOB Ry
M 1M; MJIH C HCTIONL30BAHMEM 3aBUCHMOCTEH MEXAHUKH PAa3PyIHCHUS,
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9.5 Ecim mpm pacuere no gopmyse (9.2) okazanocs, 4To [N] 22- 10°, T0 B
JansHSHIMAX pacderax yCTANOCTHOM AOMTOBEYHOCTH NO dopmyne (9.1) cnenyer
IIPHHUMATE [N] .= 00, T.€. IPH A3HHOM PEXMME HATPYKEHHUA B pACCMaTPHBAEMOM

HIEMEHTE KOHCTPYKLMHN HE NMPOUCXOAHUT HAKOILICHHUS YCTANOCTHLIX TOBPESKICHHMN.

10 Pacuer 2jieMeHTOR CTAJILHBIX KOHCTPYKIHI HA TPOYHOCTDL
¢ YY€TOM CONPOTHRJICHHUSA XPYIKOMY PA3PYIICHHIO

10.1 LleaTparmHO ¥ BHELICHTPEHHO PACTAHYTHIC JIEMEHTHI, a TaKXKe 30HEI
PacTSDKCHUA HIrHOAeMBIX 3JIEMEHTOB KOHCTPYKIMM, TOABEPKEHHBIX B IIPOLIECCE
3KCTUIYATAIWY, U3TOTOBICHHI ¥ MOHTAXa BO3ACHCTBUIO NOHMXEHHBIX TEMIIEPATYD
CHEeQyeT MPOBEPATH Ha IIPOYHOCTH C YUETOM COMPOTHUBIICHUA XPYNIKOMY pa3pylie-
HUIO 110 (popmyIre

Crmax < B Ru/Vu (10.1)

TAEC Omax — HAHOOJBIICE PACTATUBAIOIIECE HANPSOHKEHHE B PACYCTHOM CEUCHHH
IEMEHTA, BEITHUCIASHHOE N0 CCUCHHIO HETTO 0€3 yuera ko3dgdunmenTa AMHAMIY-
HOCTH;

Bsp — K03humenT ycnosuii paboTel 3JIEMEHTOB KOHCTPYKIHH NpPH IIOHH-
KEHHBIX TEMIIEpaTypaXx,

Ry — pacuerHo¢ CONPOTURIICHUS IO NPEACITY NPOYHOCTH,

Yo = 1,3 — ko3pUIMEHT HANSHKHOCTH IS DIEMEHTOB KOHCTPYKILHHM, pac-
CUUTHIBACMEIX IO BPEMECHHOMY CONPOTUBIICHMIO.

10.2 Koapdpumment ycmoBus paboTsl Py, IEMEHTA NP NOHHKEHHBIX TEM-
nepaTrypax onpenaenseTca no gopmyne:

B,y =Byt X Brpas (10.2)

rae  Pyp1 — K03(DDUIMEHT, YUUTHBAONMHA XJIaA0CTONKOCTh NPHMEHACMON CTAIN
¥ TONNIUHY MPOKATa;
B2 — k00 PUUHEHT, YIUTHIBAIOIMMI BUA H (POPMY COEIHHEHMS.
10.2.1 3nauenume By, onpenenserca o popmysne:

(T 0,35. t, 0,15
B;@l-[T) (t] » (103)

rae T, — TeMimeparypa, ONpenerromas ¢ y4eToM HOPMATHBHEIX TpeOoBaHmi K
YAApHOH BA3KOCTH METAJUIONPOKATa CTpoMTenbHBIX cranedl mo I'OCT 27772, °C
(em. 1. 10.2.1.1);

T - Temneparypa Hambonee XOMOAHOH NITHAHEBKH € O0ECHEUCHHOCTHIO
0,98 mo CHuII 23-01-99, °C;

to = 10 MmM;

{ — HOMHEHaIBbHAA TOMIIHHA YIEMEHTA COSOHHCHUS, MM.
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10.2.1.1 Temmeparypst T, mid MaXOYIrJepOAACTHIX ¥ HH3IKOJICTUPOBAHHAIX
CTajIel MPUHHEMAIOTCA B 3aBUCUMOCTH OT TEMIIEpPATyphl MCHBITAHUKA HA YIAPHYIO

BsizkocTh (KCU) mo 'OCT 27772.

e wmunyc 20°C - T, =-10°C;

o wmunyc 40°C - T, =-20°C;

e wmunyc 70°C ~ T, = -40°C;

10.2.1.2 3nauenue Py, B KIMMAaTHYCCKOM AMAa30HE TEMIEParyp NpHauMa-
ercs no tabu. 10.1.

Tabmaua 10.1 - Kosdgduuments Py

3uaueHue B,y Aas cTanch
HoMep cxeMBI JieM. KJTACCOB
H PacueTHOE CeucHue™ no C345 | ceemme C345
BKJL. no C440 ski.
1 2 3
Ne 1
-~ 0e3 moapesa 1,0 0,95
- ¢ IOAPE3OM H JIEnIaHaIlHeH 0,95 0,92
Ne 3 a) 0,92 0,90
NeSa 0,87 0,85
Ne56 0,92 0,90
Ne6a 0,92 0,90
Ne 66 | 095 0,92
* - HoMepa cxem COEOWHEHUM U PaCHOJIOKEHHE PACYETHBIX CeYeHUM
noxazaHs! B Tabnune 9.2.

10.3 Pacuer na opouysocts no {10.1) pacnpocrpansercs:

~ Ha JJIEMEHTH CTAIBHBIX KOHCTPYKIME, H3TOTaBIMBASeMEIE H3 JHCTOBOTO
IIPOKaTa CTPOUTEIBHBIX cTaneii ¢ xiaccom npoanoctu C < 440 Mila, nocrasiige-
MO0 C rapaHTHiaM¥ N0 XHMHMYECKOMY COCTaBy, MEXAHMYCCKHM CBOUACTBAM H
yYAapPHO# BA3KOCTH B COOTBETCTBUM C HOPMATHBHBIMH TPeOOBAHUAMH,

- HA CBapHBIe COCAWHEHM, BHITOHEHHBIE B COOTBEICTBHE C OOmMMH Tpe-
GOBaHMAME K KOHCTPYKTHBHBIM (DOPMAM, TEXHOJOTHH W3rOTOBJICHUT H KOHTPOJA
Ka4eCTBa, YCTAHOBJICHHBIC COOTBETCTBYIOINUMH HOPMATHBHO-TEXHHYCCKHAMH HO-
KyMEHTaMH.

10.4 Meropn pacuera nio (10.1) me pacnpoctpansercsa Ha CTaIbHBIC KOHCTPYK-
HH, NOABEPKCHHBIC BO3ACHCTRUIO BUOPALMOHHBIX ¥ JMHAMHYECKUX HArPY30K; Ha
KOHCTPYKIIMHY, MOJBEPKCHHBIE KOPPO3IHOHHOMY H MEKKPHCTAUTHTHOMY pacTpec-
KUBAHMIO, HA DNIEMEHTHI KOHCTPYKIHH ¢ TOMMUHON ceueHuit 6onee 60 MM, Ba 00I1-
TOBEIE€ H 3aKJICHOYHBIC COS/IMHCHHUSA, a TAKKE Ha CBAPHEIC COCAMHCHHS, HE ITOABED-
racMbie AeEeKTOCKOMHYECKOMY KOHTPONIO NP H3rOTOBIEHUH H B IPOIECCE IKC-

ITyaTaLuH.
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bubauorpacgus

[1] MeTtannuueckne koHcTpykuH. CnpaBoaHUK IpoekTnpoBumka. (Ilox pe.
B. B. Ky3uenora). — M.: n3g-so ACB, 1998.
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JINCT PETUCTPALIMU N3SMEHEHU

Howmep
A3Me-
HEeHUA

Homepa paszienos, IyHKTOB (IIOAIYHKTOB)

HN3MECHCH-
HbIX

Cpok BBe-

3aMCHCH-
HBIX

HOBbLIX

aHHYJTH-
POBaHHEIX

EeHUS
3MECHEHUS

Iloxa-
IVCH
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