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BBenenue

Hactosmmii craunapt pazpaboral B cooTBeTCTBHM ¢ PenepanbHEIM 3aKOHOM
«O TexuugeckoM perynupoBanumy Ne 184-®3 n npennHasHadeH Mid MPAMCHEHUS
Bcemu nogpaspenesmamu 3AO «[JHUMIICK wM. MenbHuKOBa», cHEHHANU3H-
pyromumucs Ha paspaborke npoektoB KM u KMJI u peKOHCTpYKIMY MPOMBIII-
JIEHHBIX 34a8HUI U COOPY)KEHHUH Pa3IMIHOr0 HasHAIEeHHS.

Crannapt MOXET IPPMEHATHCH APYTAMM OPTaHM3aLUsIMHM, SCIH STH OPramu-
3aIMH EMEIOT CePTH(UKATH COOTBETCTBYS, BEaHHbe OpraHaMy 10 cepTuguka-
MM B CHCTeMe JOOPOBONBHON CEPTH(UKAIMY, CO3AAHHBIMH OpraHu3amueii-
pa3paGoTYHKOM CTaHIapTa.

Opranuzaius-pa3paboTIuK He HECET HUKAKOM OTBETCTBEHHOCTH 3& HCIIONb-
30BaHHE NAaHHOTO CTAHJapTa OPraHW3alMAMM, HE MMEIOLINMH CepTU(HUKATOB CO-
OTBETCTBUS.

Heo6xoauMocTh pa3paGoTKy CTaHAAPTA NPOJUKTORAHA TEM, YTO OIBIT, HAKO-
HIECHHBIA OpraHu3alueli-pa3paboTINKOM CTaHJapTa, a TaKXKe OTEeYeCTBEHHBIMH
OPEeANPUATHAMA M OPTaHA3aMAMY B 00NACTH NPOCKTUPOBAHHS, H3TOTOBACHAL U
MOHTa)Ka METAIMIECKUX KOHCTPYKIME CONEPKUTCSA B PA3IMIHbIX HOPMaTHBHBIX
JOKYMEHTAaX, PeKOMEHAANHIX, BEXOMCTBEHHbIX NIPaBHJIaX ¥ JPYTHX, JACTHIHO YC-
TApeBIIMX ¥ He OXBAaTHIBAfOLIMX B IIENOM MpolieMy 6Ge30macHoM 3KCIULyaTaldd
NIPOMBIIIICHHBIX 3aHUH B COOPYXEHUH pa3iNIHOrO Ha3HA9CHHUA.

OcHOBHOM [I€1pI0 Pa3paboTKy CTaH[apTa SBNAETCS CO3FAHUE COBPEMEHHOM
HOPMaTHBHO#H Ga3kl [10 BOMPOCaM pacyeTa MeTaUIMIeCKuX KOHCTPYKIHiL.

3aMeyaHus W IPEINIONEHHS MO ROMONHEHMIO M H3MEHEHHIO HACTOSIIETO
CTaHAapTa ITPOCHM HalPaB/iTh 110 afgpecy:

117393 Mockra, yn. Apxurektopa Brmacosa, 49, 3A0 «IIHWMIICK
uM. MensHHEKOBaY, haxc 960-22-77, tenedons ms cnpasok: 128-77-77, 120-10-21.
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CTAHAAPT OPrAHHU3AILIMNMU

Koncrpyknan cranbabie CTPOHTEIBHBIC

OCHOBHBIE IPMHIIMINBI PACUETA HA IIPOYHOCTD,
YCTONYMBOCTbD, YCTAJIOCTHYIO J1OJIIOBEYHOCTD
U CONIPOTHUBJIEHME XPYIIKOMY PA3PYHIEHHIO

Vreepxnen u ssenen B aeiicteue [lpukazom 3A0 «[THUUIICK am. Mens-
HuxoBay» ot 18 mag 2005 r. Nel33

JlaTa sBenenns 2005-05-30
1 OGnacTh npEMEHEHHUS

Hacromnpif craHaapT COACPKAT MpaBHia ¥ TpeOOBaHMA O Pacuéry Hecy-
IHX H OrpaXAAIOMIX CTAIBHLIX CTPOMTENBHEIX KOHCTpYKnHi. TpeboBanns cran-
ZapTa JOJ/DKHE! YYHTRIBATECA KaK NPH NPOSKTHPOBAHWM BHOBH BO3BOAMMBIX CO-
OpyKEHHH, TaK B NP pa3paboTKe MPOSKTOB PCKOHCTPYKIMM ¥ PEMOHTA COOpPYXe-
HUH.

TIpu pacuere KOHCTpYKIMiH, DKCIUIyaTHPYEMBIX B OCOOEIX ycnoemsx (cedic-
MHUYECKHE H B3PHIBHEIC BO3,LICﬁCTBKSI, BBICOKHE TEMITIEPATYPHI, CUIIbHOArPECCHBHLIC
cpemst ¥ Ap.) cneayeT cobmoAars AONOMHUTENbHbIE TpeOOBaHNs, YIATHBAIONAE
0COOCHHOCTH PaGOTHI TAKHX KOHCTPYKIYIA.

Cranpapr He pacnpoCTpaHACTCS Ha PacdeT MOCTOBHIX KOHCTPYKIHMi H Mard-
CTPaNBHBIX TPyOOmPOBOAOB.

2 HopmaruBHbBIE CCHUIKH

CHuI1 11-23-81* Cransreie KoHCTpyKImy. HopMs1 IpoexTHpOBanys

CHull 2.01.07-85* Harpyska u sosgeiictsus. [Iporu6n 1 nepeMeincHus.
Jononnenme. Pasgen 10

CHull 2.09.03-85 CoopyxeHus NPOMBIIIICHHBIX IPeNPHATHR

CTO 02494680-0045-2005 IIpoxaT Ayt CTPOMTENBHEIX KOHCTPYKiuid. Map-
KH CTaJH

CTO 02494680, 01408401-0041-2004 KoHCTpyKipms CTaIbHBIE CTPOMTENE-
usie. Borrrosnie coeannenua. IIpoextuposanme U pacuér

CTO 02494680-0046-2005 Korctpykmau cransnbie crpoaressisie. Coemu-
HeHuA cBapusie. O6mme Tpe6oBaHNA NPH MPOSKTUPOBAHMH, U3rOTOBICHHA M MOH-
Taxe
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3 Tepmunni u onpegeneHus

3.1 mapameTphl pac4éTHbIe: BErmcieHHEIC BEIMYHHE], XapaKTepH3yIOnme
HANPANEHHO-AehOPMHAPOBAHHOES COCTOSHHE KOHCTPYKLMH W €& 3JIEMEHTOB TOJ
JelicTBIeM pacuéTHBIX HATPY30K (YCHIIHSA, MOMEHTHI, Hanpspkeuwd, aedopmanyu,
Tporu6sl, Yriisi IOBOPOTA, SKCLCHTPHUCHTETHL, YACTOTH U aMIUIUTYAB! KOJleOanuii).

3.2 mapamerpsi npefeTbHbIe. Bemauutl, IPHHATHIE 110 HOPMAaTHBHEIM O~
KyMEHTaM WM DACCYMTAHHBIC B COOTBETCTBHH C TPeOOBaHWAMH HACTOSILETO
CTaHAapTa.

3.3 snemenTni: ITpocTeiiye 9acT KOHCTPYKIMHI:

- cTepxHM (UPOKATHEIE, CBaPHbIE, THYTOCBAPHBIE, OTKPHITOTO FIIM 3aKPHITO~
ro npoduns);

- JMcToBHE (CTEHKH, ONKH, pé6pa, dhacouxn),

- oBonogeunsie (paznpanbie obedaiixu),

- KOMITaKTHSIE (JuThie ONOpHL, (uranipl, GOIThL | T.1IL.).

3.4 cynepanementsl: JacTa KOHCTPYKIMiA, COOPAHABIE M3 HECKONbKHX i€~
MEHTOB:

- TIONMEPEeYHHKH 34aHuH, PepMBI, KOJIOHHEI, apKH, TAHENH, MEMOpaHk!, Y3t

3.5 npoBepsieMbie 3JIeMeHTHI: DJIEMEHTH KOHCTPYKIMHA, U KOTOPEIX OI-
PERCIMOTCA NpeAcbHbIE TapaMeTps! (Hecymas crnoco0HOCTh, AOJTOBEYHOCTh H
T.A.).

4 O6mue nojoxeHus

4.1 B craapapre ¢opMEpYIOTCS (MM AAIOTCA CChIIKM HA MHBIE JOKYMEHTHI)
MPaBUjia COCTABJICHHMA DPACYCTHRIX CXEM KOHCTPYKIHMH B 9acTH NPEACTABICHUS
CTEPIKHEBBIX H 000JI09EYHBIX 3NIEMEHTOB, & TaKKe y31oB KoHcTpykumit. Chopmy-
JHMpOBAHEI NPABAJIA 3aMEHBI B PACYETHOH CXEME XKECTKHX Y370B HAa HIapHHDHEIE.
Onpenenens! KpHTEPUE MPOYHOCTH, YCTOHURBOCTH, AOJITOBEYHOCTH, a TAKKE CO-
TIPOTHBICHMS XPYNKOMY Pa3spyIICHAI0O KOHCTPYKIME H #X 31eMeHToB. JlaHs Me-
TOAWKHM PacyeTa NPEACNTbHBIX NapaMeTpoB, ONPEACHAIOMHX HECYmylo Cnocob-
HOCTb M YCTOHYMBOCTb CIUIONIHOCTEHYATHIX M CKBO3HBIX CTEPIKHEBBIX HJIEMEHTOB.
Omnpenenens! KPUTEPHU IPOMHOCTH CBAPHBIX COSAMHCHUI PA3IMIHBIX THIOB.

4.2 Jina obecnieuernns GeasapmitHol paGoTs! 3MaHMH U COOPYKEHHAM TOIDKHEL
OBITb MPOBEPEHEI JUIS COOPYXEHMH B LEIOM, IS CYNIEPIEMEHTOB H Ui OTAENb-
HBIX 2IEMEHTOB!

® BCE BU/H OTEPH YCTOHIHBOCTH,;

® [POYHOCTH, YCTATOCTHAA HONTOBETHOCTH, CONPOTHBIICHAE XPYIIKOMY pas-
PYHMICHHIO;

¢ nepeMemenns (IPOruGhl, YTkl IOBOPOTA, AMIDTATYABI KOJteGanmit).
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4.3 Bxoguoit madopmanuel npu onpeleNeHAN PacdETHRIX MapaMeTPoB SB-
JIAKOTCA:

- YepTeXH WIM CXeMBI KOHCTPYKIMiA, B KOTOPBIX YKa3aHbl HCXOAHbIE Tapa-
METPEI;

- CXeMSI Harpy3oxK.

ITpu pacuére cynepaneMeHTOB BO3JEHCTBHAMA HAa HUX ABIJIOTCA PacIETHBIE
napameTps! (YCHIIHs, MOMEHTBHI, SKCIEHTPUCHTETH H T.A.), NONYUYSHHEIE TIPH pac-
ETe COOPYXKEHUS B LIENOM.

IIpu pacuére 3mEMEHTOB, COCTABIMIONINX CYNEpPINEMEHT, BO3ICHCTBHAME Ha
HMX SIBJISIFOTCS pPacyETHHIE TapaMeTphl, MOMyUeHHbIE IIPH PacyéTe CynepaJIcCMeHTa.

4.4 TIpepensHbie TapamMeT pHl NPHHUMAIOTCS [0 COOTBETCTBYIOLUMM HOpMam
(pacuérHble CONMPOTHRICHUA, IPeebHEIe IPOTHOb! W T.IL) WX PACCUATHIBAIOTCA
B COOTBETCTBHM C TPeOGOBaHMAMM HACTOSINETO CTaHAapTa. IIpu sTOM BUX Harpy-
JKEHHS ROJDKEH OBITh MPHHAT TaKUM, KaKAM OH TIOJNYYHIICS TP BEIYMCIECHHA Pac-
4ETHBIX I1aPaMeTpoB, T.e. JODKHEI OBITh COXpaHEHbI COOTHOINEHHS MEXAY YCH-
NHASMH, MOMEHTaMHF, SKCLEHTPACHTETaMH U APYTHMH TapaMeTpaMH.

4.5 Onpenenenre pacI€THHIX NapaMeTPOB CIEAyeT BHIIONHATH B JIMHEHHON
TIOCTAHOBKE (MCKIIIOUSHHMS CM. 1. 5.5).

4.6 CTaHAapT He CONEPXXUT PEKOMEHAaNMI IO KOHCTPYHPOBaHHIO.

5 TpeGoBaHus MO COCTABJIECHUIO PACYETHHIX CXEM
COOPY:KEHHii, KOHCTPYKUMI H HX DJIEMEHTOB

5.1 Ilpu me#icTBUM pacYETHBIX CTATUYECKHX WIH TMHAMHYCCKHX Harpy30K B
PacyETHYIO CXEMY CIIEIYeT BKIIOYATH TOJBKO OCHOBHEIE HECYIIHE 3IIEMEHTHI (CY-
epaJieMeHTEI), obpasylone cHIoBoi HabOp KOHCTPYKIHM MM COOPYXKEHUS, a
BTOPOCTEIICHHBIE JJIEMEHTHL M OIPaXKAalomye KOHCTPYKIMM paccMaTphBaTh OT-
JienpHO. Pacu€THad cxeMa COCTaBJSeTCS U3 OrpaHHYEHHOr0 YHCIa DIEMEHTOB H
CYHepIJIEMECHTOB.

5.1.1 Pacu€r npoBoaMTCS B YETHIPE dTamna:

e onpenenenue (cOop) pacu€THRIX HArpy3ok mno JasHsiM T3 W 1m0 HopMa-
THBHBIM JOKyMEHTaM;

® onpejeieHNe HaNPOKEHHO-Ae(HOPMUPOBAHHOTO COCTOSHHMS (BBIUMCIIEHAE
PacyETHBIX IapPaMeTPOB) HECYINHX M OrPa)KJaloIK KOHCTPYKIMIA IO/ AelicTBUEM
PacUETHBIX Harpy30K;

e oupeseNeHne Hecymed crocoOHOCTH (TIpefenbHBIX MapamMeTpoB) IpoOBe-
PSEMBIX DIEMEHTOB (cynmepasieMeHTOB). [IpesenpHsie mapameTpsi 1Mo mporubtam u
nepememenysiM npusejerst B CHull 2.01.07 — 85* Iporu6s1 u nepemerneHus;

® COTOCTaBJICHHE PAacHETHBIX M NpPEfIeNbHBIX NapaMeTpoB [Uis IIpoBepse-
MBEIX DIIEMEHTOB.
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5.1.2 Tlpa Heo6XomMMOCTH HPOU3BOAUTCS YTOYHEHHE PAcUETHERIX HapaMer-
POB 1 Hoxbop cedeHuit SNMEMEHTOB, OTH PacdeThl BEITONHAIOTCA ¢ HCIOb30BAHU-
€M YHHUBepCallbHBIX WIK CHeUaIN3HPOBAHHBIX IPOrPaMM.

5.2 Pacu€rHas cxeMa COCTaBlIfgeTcd 10 YepTe)kaM WM 1O MPUHIMIHATEHBIM
cXeMaM COOPYXeHMS, a TakKe 110 cXeMaM pacdETHHIX HaTpy30K.

TIpoeKTHPOBIIUK 00s3aH:

® IIPOM3BECTH BHIGOD METONUKH pacdera ¥ (i) Tpebyemoro nporpaMMHO-
TO CPeNCTRA;

® COCTaBWTH PACIETHYIO CXEMY C HEOOXOIMMOH CTENCHBIO ASTAM3ALHH;

® BRINONHUTE PACUET IS ONpEAEHACHHs PaCUETHRIX IapaMETPOB;

e orofpaTh NpOBepsieMble IEMEHTHl M ONpPENEIUTh JIA HUX NpejesnbHbIe
napaMeTphl;

® BLINOIHHATH aHANU3 TONYYSHHBIX PE3yIbTaTOB;

® TPOM3BECTY COIIOCTARIEHNE PACYETHRIX U NPEHEHBHEIX ITAPAMETPOB.

5.2.1 [ing ympolneHHs aHalIW3a pPe3yJLTATOB, MONYJaeMBIX NIPU pacyére,
MHOTO3]IEMEHTHEIE COOPY)KEHUS MM KOHCTPYKIIMM B pacyéTHOW cxeme pa3OuBa-
I0TCS Ha 9acTH (CyNepINieMEeHTHI), KOTOPhIe PAaCCUHTHIBAIOTCA OTACIBHO.

5.2.2 CTepXHeBBIC KOHCTPYKIMH CIEAYeT CXCMaTH3WPOBATh JIMHCHHBIMU
3/IeMEHTaMH C 3aJaHHBIMY JITMHAMY B XapaKTEpPHCTHKAMH CEUeHU.

5.2.3 Ina 06ONOYETHRIX 3TEMEHTOB B PacYETHBIX KOMIUIEKCAX HCIIONB3Y-
10TCs 00607104eYHEIe PACIETHEIEC 3MEMEHTHL. [ OCECAMMETPHYHBIX W IATHHAPH-~
9ecKHX 000JI0UeK pacCMaTpHBAIOTCS PaMalbHEIe CEUEHHS MM CeYeHHd, TIepIIeH-
IVUKYJISpHBIE OCH, B TIOCTeNHEM ciydae 060odKa 3aMEHASTCS KPUBOIUHEHHBIM
3NeMeHTOM (HalpuMep, apKoii).

5.2.4 KoMmakTHbIe 3]IeMEHTHl PACCUMTHIBAIOTCA O JBYX - HITH TPEXMEPHBIM
PacUETHRIM CXeMaM.

5.3 KoHCTPYKTHBHO X&CTKHe coefuHenus (y3/bl) B pacuéTHOM cxeMe JOMK-
HBI IPUHAMATHCS KECTKUMU.

3aMeHa B pacuSTHON cxeMe XECTKMX Y3II0B Ha IIApHUPHBIE JOIYyCKAeTCS
TOIIBKO B TOM ClIydae, KOTa H3rHOOM dI€MEHTOB MOXHO IpeHeOpedb U CUMTaTh
¥X Harpy>K€HHBIMH TIPOJONBHEIMH CHIIaM¥, AeHCTBYIOIIMMY LEHTPAIBHO (IO OCH
JNEMEHTa) WIA ¢ MaJIBIMH OSKCIEHTpHCHTETaMH. Takas 3aMeHa JOITycKaeTcs
TaKXe [N CBA3EBBIX CTEPXKHEBHIX KOHCTPYKIMHA, KOTOPBIE YAOBJIETBOPSIOT Clie-
IYIOIUM TPEM TpeGoBaHUAM:

- BCE HArPy3KH MPHIOKEHb! B y31ax;

- K OTIOPHBIM y3]IaM TIOAXOJST Ha MeHee JBYX BIEMEHTOB B KaXKHOH Imwioc-
KOCTH KOHCTPYKIIHH;

- YMIBl MEXAy OCSAMH S/IEMEHTOB, CXOASUIMXCA B OJHOM y37e, JIOMKHE
ObITE He MeHee 25°.

B ocTampHBIX ciiydasx HeOOXOAMMO YYHUTHIBATE M3rU0 ANEMEHTOB, T.e. CUH-
TaTb Y37l XKECTKAMH.



CTO 02494680-0049-2005

5.4 B pacyeTHy0 cxeMy CyIrepalieMeHTa 00s53aTelIbHO BKIIOYAIOTCA BCE CO-
CTaBIISIONIME €T0 31eMeHTHL. IIph 3ToM AOIKHO YUUTHIBATHECH BIMSHHE BTOPOCTE-
HEHHBIX 3JIEMEHTOB ((hacoHOK, pebep) Ha XapakTep pabOThl OCHOBHBIX JIEMEHTOB.

5.5 Pan koHCTpyKuumil Tpe 6YIOT MPOBEASHUA PAacUETOB C yIETOM HX IepeMe-
RN o] AeHicTBUEM pacu€THBIX Harpy3oK. K TakuM KOHCTPYKLIMAM OTHOCATCS:
BaHTHI, MeMOpaHHEIE IOKDHITHA H HEKOTOpbIE CTEPIKHEBBIC KOHCTPYKIuH. [Ipu
oLeHKe Hecymei CIIOCOGHOCTH TaKHMX KOHCTPYKIWH UCTIONb3YIOTCH HENHHEHHBIE
pacuéTHBIE CXEMEL.

5.6 Pacuér mnpenensHLIX HapaMeTpoB NpH PacCMOTPEHWH YCTOHYMBOCTH
DJIEMEHTOB He MOXeT ObITh BBINONHEH B JNHHeHHOW moctaHoBKe. OnpeaencHue
npenenbHsX (KPUTHYECKHUX) MapaMeTpoB IS OTAENBHBIX 3JEMEHTOB M HENbIX
KOHCTPYKL{MH B JIHHEHOH OCTAHOBKe HEONYCTHM, TaK KaK NOoJyYeHHbIe TPy Ta-
KOM pacdére pe3yibTaThl 3aBBIIIAIOT HECYIIYIO CIIOCOGHOCTE KOHCTPYKIIHMA.

5.7 I 0co00 OTBETCTBEH HBIX MHOTODREMEHTHBIX KOHCTPYKIuii HeoOxoxm-
MO BBIIONHATEH IIPOBEPKY JKUBYYECTH, KOTIa OIUH WK OXHOBPEMEHHO HECKOIBKO
3JIEMEHTOB TPEIIONATaloTCA IOTEPSBIIMMA HECYIIyIo CIocobHOocTh. Mertoauka
TaKoro pacuéra JoJDKHa OBITH COTTIACOBaHA C 3aKa3YHKOM.

5.8 Jlynis pacuéra Hecyliel CIIOCOOHOCTH CTEPIKHEBBIX 37EMEHTOB CTyIIeHYa-
TOTO WNY NEPEMEHHOro ceueHuit, paboTalomuUX Ha CIKATHE, & TAKKE CO CHOXKHBIM
XapaKTepoM Harpy)XeHHs HeoOXOIMMO MONb30BaThC METONUKOM, paspaboTaHHOM
B [THUUTICK um. MensHEKOBA.

6 VYCToH4YHBOCTDL COOPYIKEHHUS B HEJIOM M €r0 YacTei

6.1 Ofecniedenue ycTOHIHBOTO MONOXKEHUS! COOPYXEHHS ABIACTCS 00s3a-
TeNbHBIM TPeGOBaHUEM IIPH €To NPOeKTUPOBaHMH. IIpH poBepKe YCTONIHBOCTH
TOJIOKEHHS B PacyETHOM cxeme BCE COOpYKEHME B LEJIOM WIIH €ro CyNepINeMeH-
THI MOZIETUPYIOTCS WECTKMMH TeNlaMHu.

6.2 TomxHa ObITH MPOBEPCHA YCTOHYMBOCTD HPH FOPH3OHTAIBHOM IiepeMe-
IIEHMM COOPYXEHHS, a TakKe IIPH €To BpalleH!H BOKPYT BEPTHKAIBHOMN OCH.

Jis obecriegenns yCTOMIUBOCTH COOpYXeHHs HeoOXOquMa YCTaHOBKA TIpO-
CTPaHCTBEHHBIX CBs3¢l, JKECTKOCTH KOTOPHIX XOJDKHA ONpEAENAThCH CHelHaib-
HBIMH Pacu&TaMHu.

Jiis momepeunuKa 37jaHMA NODKHA OBITH obecnieyeHa ero yCTOHYMBOCTD B
HaIpaBjICHAM NPOJONBHON OCH COOPYKEHUS.

Depmbl, ONEPTHIC B YPOBHE HIDKHErO IOACA, MOIKHEI OBITH Pa3Bs3aHBI IPO-
THB OBOPOTA BOKPYT FOPH30OHTAILHON OCH, IPOXOsIIEH Yepe3 TOYKHU ONOPEL.

6.3 IIpoeKT HoJDKeH coliepkKaTh COOTBETCTBYIOMUE YKa3anusi, HEOOXOMUMbIe
TIpH paspaboTKe MpoeKTa NPOU3BOACTBA PaboT.
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7 llpo4ynocTsb H yCTOHYUBOCTL CTEPIKHCH, JIACTAH B 060/104CK
7.1 Pactsokenne ¢ H3rabom

7.1.1 Huxe onpepensmorcs TpeOOBaHMS K IPOBEPKE 3JIEMEHTOB B CEUCHHMAX
YAANEHHEIX OT Y3IOB HE MEHEe, YeM Ha PacCTOAHWE PaBHOS ¥ HAMGONBINEro Ho-
MEPEUHOro pa3Mepa dieMeHTa OT Ommkaiinelf TOYKH COSAMHEHHA C COCEHUM
anemenToM. Hanpsoxéanoe coctosuue BOIM3M y3la, e BENHKH KpaeBrie 3ddex-
THI, JOJIKAO PACCHHTHIBAThCA 10 CIEIMATHHEIM MeToanKaM. IIpoBepka nmpouocta
NIPHKPETUICHH SIEMEHTOB B y3/1aX JaHa B paszene 8.

7.1.2 Crepxen, IWIaCTHHKHE W 00O0JIOUKY, Y KOTOPHIX PAcTArHBAIOmUE (TOJI0-
JKHTEIbHbIE) HANPAXKEHUS B CEUCHHM DABHHI WIH NPEBOCXOAAT MO aGCOMIOTHOM
BEMYUHE CHKUMAIONMME (OTPHLATENHHBIC) HANPMKEHHA, CIEAYeT HPOBEPATh Ha
CTATHYECKYIO IPOYHOCTh, YCTANOCTHYIO JIONTOBEYHOCTh H CONPOTHBIICHUE XPYIi-
KOMY pa3pyHICHHIO, B 3aBHCHMOCTH OT BH/A HArPy3KH H YCHOBH JKCIUTYaTALMH.

7.1.3 IlpouHocTs 3neMeHTa npoBepsaerca no Gopmyie:

o, SRy, , (7.1)
IPH. NEHTPANEHOM PaCTsDKECHHH CTEPXKHA, TUTACTHHKH MITH LMTHHAPHIECKOH 060~

JIOYKH, PAaCTATHBACMOM BIONb OCH YCHOBHOE PACUETHOE HANPIKEHHE JOMYCTHMO
BEIMHCIIATH 110 SNIEMEHTapHO# GopMyiie:

6,=N/A,, (1.2)
TIPH PACTAKECHUH CTEPAKHEBOTO MIEMERTa ¢ H3ruOoM 1o (opMmyre:
N M y
Cp =Opmux =7A:ij—xyij—x, (7.3)
xn yn
rme X,y - TTIaBHBIC OCH PacCMaTpHBACMOTO CEUCHHA,
N - IPOJOJIBHOE YCHIINE;
M,.M, - H3rHOAOIINE MOMEHTHI,
A, - IJIONIajb IONEPEYHOrO CCYECHHA HETTO,
A - MOMCHTHI HHEPIIMH TIONEPETHOTO CEUCHHA HETTO.

IIpn 065EMHOM RANPOKEHHOM COCTOSHHMY B KA9eCTBE PACUETHOTO HANpIKe-
HHA UPHHHMAETCS HHTCHCHBHOCTh HampsykeHwi. /g mIockoro HanmpsykEHHOrO
COCTOAHMS, XapaKTePHOTo I TOHKOCTEHHHIX mpodHneii: yromka, meesiepa, Asy-
TaBPa, a TAKKE JUCTOBBIX M 0GOJOYCUHBIX IEMEHTOB, HHTEHCHBHOCTh HATIPSDKE-
Huif (¢ 06A3aTENbHBIM TOHINKAIOMUM K03 HUIHEHTOM) BHUHCISETCS O dopMyre:

o, = 0.85\/0',2( ~ 0,0y +0'§ +31:,2(y (74)

U1 TAKOrO CEYEHMA JIEMEHTA M IS TaKOH TOYKH B CCUYCHMH, TAC Gp AOCTHTACT

MaKCHMAJIGHOIO 3HAYCHMUS.
B Gomee CROMHBIX CTYIaAX PACUSTHBIC HANPSIKSHUA ONPENEIAIOTCS 0 YHH-~
BEPCAIBHBIM MIH CEIMATH3HPOBAHHEIM IIPOrPaMMaM.

6
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B kauecTBe pacuérHOro CONPOTHBIEHHS IPHHAMAETCS BEMYHUHA
R
R=max{ ~ (7.5)
R, /Y,
3Ha4eHus Pacu€THBIX conporusnenuii R, R, npunmmatores no CTO-004502005.
Koaddunuenr ycnosmnit pabots y, npuHAMaeTcs no tabmane 7.1.

Kosdduuuent HanéxHOCTH U1 KOHCTPYKIHH, PacCUUTHIBAGMEBIX N0 BpeE-
MEHHOMY COIPOTHBIICHHIO, paBeH ¥, =1.3.

Tabauna 7.1

Koaddurmen-
OeMeHTH! CTeP)KHEBBIX KOHCTPYKIMiA THI YCHOBHH
paboTh, Y

1 2

1 Crnnoumsie 6aks U CKaTbIe DIIEMEHTH (hepM ITepeKpHITHI TOX
3aNaMM TeaTpoB, KIyOoB, KMHOT€AaTpoB, MOX TpHOyHamu, HOX
TIOMEIEeHUIMH Mara3uHoB, KHATOXPAHWIALL M apXUBOB # T. II.
TIPH Bece MepeKpHITUii, PaBHOM WIH GOJBIIEM BPeMEHHOM Ha-
TPY3KH 0,9

2 KomnoHHEI OOINECTBEHHHBIX 3JaHUl W ONOp BOXOHATIOPHBIX Ga-
IeH 0,95

3 Cixxarble OCHOBHbIE 3JIeMeHTHI (KpOMe ONMOPHEIX) PEeHIeTKH CO-
CTaBHOTO TaBPOBOTO CeYEeHHA U3 YFONKOB CBapHBEIX (hepM mO-
KPHBITHI ¥ TIepeKpBITHil (HAIpUMep, CTPOIIIBHEIX W aHAJIOTHY-
HBIX UM (epM) mpu rrbkocT A > 60 0,8

4 CmnomHsie Ganku mpy pacderax Ha OOLIyI0 yCTOHYMBOCTD IIPH
< 1,0 0,95

5 3aTsKKH, TATH, OTTSHKKH, HOJABECKH, BEITOJHEHHEIC H3 HPOKAT-
HO#H CTaiM 0.9

6 OneMeHTH! CTepPXKHEBBIX KOHCTPYKIMI ITIOKPBITHI 1 MEpeXphITvii:
a) cxateple (3a NCKIFOYEeHHEeM 3aMKHYTHIX TPYOUAThiX CeueHuit)
MIpH pacdeTax Ha yCTOHYMBOCTh 0,95

6) pacTAHYTHIX B CBAPHBIX KOHCTPYKIHAX 0,95
B) PacTSHYTbIE, CKAThIC, a TAKKE CTHIKOBEIE HAKIANKH B GONTO-
BBIX KOHCTPYKIMAX (KpOME KOHCTPYKLHH Ha BBICOKOMpPOT-
HBIX GojiTax) M3 CTayM C IpepenoMm Tekydectu no 440 Mlla
(4500 xrc/cM), HeCIUX CTATMUECKYIO HATPY3KY, DK pacde-

TaX Ha POYHOCTH 1,05

7 Cunommsle cocTaBHbie OaNKH, KOJOHHEI, @ TAaKXKe CTHIKOBBIE
HAKIIaJIKU B3 CTAJIH C Ipefie]IoM TeKydecTd 10 440 MIla (4500
KFC/CMz), HeCyIlieé CTaTHYECKYI0 Harpy3Ky H BBIIIONHEHHBIE C
TIOMOIIEI0 GONTOBBIX COSAUHEHHH (KpoMe COCIIMHEeHw Ha BBI-
COKOIIPOYHKIX 60NTax), IIpH pacdeTax Ha POYHOCTh 1,1
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Oxonvanue Tatmunm 7.1

1 2
8 CeucHua OPOKATHHIX W CBAPHLIX JICMEHTOB, a8 TAKIKE HAK/IAKOK
B3 CTATH ¢ IpeaenoM TeKydecta Ao 440 MIIa (4500 krc/cm?) B
MECTax CTHIKOB, BHITOJHEHHBLIX Ha GoNTax (KpoMe CTHIKOB Ha
BHICOKOIIPOYHBIX $ONTaX), HECYMMX CTATHNECKYIO HarpysKy,
NPH pacyerax Ha MPOYHOCTD!
a) CIUTOIIHEIX 0ok M KONOHH 1,1
6) cTEPIKHEBBIX KOHCTPYKLMI M IIEpeKPHITHIA 1,05
9 Cxarsie DIEMEHTH PEmICTKA NPOCTPAaHCTBEHHBIX PEINETYATHIX
KOHCTPYKIMi H3 OJMHOYHKX PABHOIOIOYHBIX WIH HEPABHONO-
JIOYHHIX (HpUKpeIUIseMsixX 6opmeii monKoi) yroikos:
a) IpUKpengeMbie HEIOCPEACTBEHHO K II0SCaM OXHOM MOIKO#H
CBapHbIMY ITBaMH JM60 AByMs Oonramu 1 Gonee, NocTaBiieH-

JIEHHEIMH BROJb YTOJIKA:

packocs! o pucynky 7.1, a, 6 09
pacinopku 1o pucysky 7.1, 6, ¢ 09
PackocCh! IO PUCYHEKY 7.1, 8, 2, O 0,8

6) mpHKpemIAeMbIie HENIOCPEACTBEHHO K NOACAM OXHOM MOJIKOH,
oM GoToM (KpOME yKasaHHBIX B 1103. 9, B Hactosmeit
Tabimime), a Takxe IPUKpETUIseMble Yepe3 (acoHKy He3aBH-

CHMO OT BUJA COCTMHEHNUS 0,75
B) TIPH CJIOXKHOM NEPEKPECTHOM pemeTke ¢ OQHO0ONTOBEIMA CO-
CIMHECHMSIMHA 110 PUCYHKY 7.1, e 0,7

10 Coxarsie a7meMeHTH W3 ONMHOYHBIX YTOJIKOB, NPHKpPEIUIsEMbIE
ofHo# oNKOH (A HEPABHOMONOYHEIX YIONKOB TONLKO MEHB-
mel monko#), 33 HCKIMOYCHHEM: SJIEMEHTOB KOHCTPYKIMIA,
YKa3aHHHIX B I03. 9 HacTOAmelH TabJMIEL, PACKOCOB O PACYH-
Ky 7.1, 6; nnockux depM 3 OAMHOTHBIX YTOJIKOB 0,75

11 OnopHBle NIMTH W3 CTANM ¢ OPEAENIOM TeKyuecTH g0 285 MIla
(2900 xrc/om®), Hecymme CTaTHYECKYIO HarpysKy, TOJIIMHOM,
MM

a) no 40 1,2
©0) cebimie 40 o 60 1,15
B) crimie 60 1o 80 1,1
IlpuMevanus:
1 Kosdduments: ycnosuil paboTsl Y. < 1 npu pacHere OTHOBPEMEHHO YYHTHIBATEH He
CHeAyerT.

2 KoadduipenTs: ycnosuii paboTsi, NpHBENCHHBIC COOTBETCTBEHHO B1103. 1 n68; 1 u 7;
1u8;2u7;2u8a; 3 u6s, 66, n 86 npu pacuere CIEAYET YIMTHBATH OHOBPEMEHHO.

3  Koosdpduumenrs: ycnosuii paboTsi, NpuBeResHsie B 1103, 3; 4; 6a; 68; 7, 8; 9 u 10, a
iTaKoke B m03. 5 U 66 (kpoMe CTHIKOBEIX CBapHBIX COENMHERHIL), MK pacyere CoefBHeHui pac-
CMaTPHUBAEMBIX JJIEMEHTOB YHHTHIBATD HE CIETyer.

4 B ocTanbHbIX CHy4asX CIEAYET NPUHUMATD Yo = 1.
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a, 0, B — C COBMEIIEHHBIMA B CMEXKHBIX TPAHSX y3/IaMH,
T, 1, € — C HECOBMCIEHHBIMA B CMEXHBIX I'DaHAX y3/IaMHK

Prcynox 7.1 — CXeMBI IPOCTPaHCTBEHHBIX PEMETIATHIX KOHCTPYKIHH

7.1.4 TIpu oTHOCHTEIHHO 60 TBINOH ROJNe HANPKEHUH OT IPOAOIHFHOrO YCH-
J¥S 10 CPaBHEHMIO C M3THOHBIMM HANpPSOKEHUAMH MOIYCKAIOTCS IUIACTHYECKHE
JetopMmaryy B KpaiHux BonokHax. OrpaHUYUTENbHBIE YCIOBUA ¥ (GOpMyITy it
nposepkd cm. CHulT11-23-81* | m. 5.25%.

7.2 O6mast yeToidYnBOCT b CILUIOUTHOCTEHYATHIX CTepKHeH

7.2.1 IlpoBepka ycTOWYHBOCTH CTEpXKHEH Mo H3rubHOM GopMe MOXKET OBITh
BEINOIHEHA OLHAM I3 TPEX CIIOCOBOB.

7.2.1.1 Ilepsslt cnocod npencrasaen B CHull [I-23-81*. TIposepxa yc-
TOHYMBOCTH MO 3TOMY CIIOCO0Y MOXET OBITH BHINONHEHA 63 HCIIOIb30BAHMA KOM-
HBIOTEPOB WY 110 HOpMyJiaM 3anporpaMMHUpPOBaHHEIM B iporpamme SCAD.

7.2.1.2 Bropoii cnocob mo3BonAeT YTOYHHTh HECYIYIO CIIOCOOHOCTH CXa-
TO-H30THYTHIX JJIEMEHTOB IpU y4eTe GOPMBI CEYEHHS M BEIMIMHBI HavaubHOM
TIOTMOH WK SKCLIEHTPUCUTETOB IIPHIIOXKEHUS CHJI IO KOHI[AM CTePIKHS.

Hecyast cnocoGHOCTB CKaTOTO CTEPKHA BEMIUCIETCS 110 hopmyne:
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N=R,05 K, K, % (7.6)
rae NO A, f ) - 6a3oBas Ge3pasMepHas KPHTHICCKAA (MAKCHMAIIBHAS) CHA,
A - pacyéTHasA rEOKOCT CTEPIKHSL,
f=f/L - 6ezpasMepHas CTpeNKa HadalnbHOH norubn;
K, - x03duiment BimAHEA DOPMEI CEYeHUT,;
Ki - K03¢HUIEeHT yueTa IPOIHOCTH MaTepHaa;
EJ - u3ruGHad KECTKOCTS,
L - pacHeTHAd JUIMHA, IPHHATAS C YICTOM YCIOBHH 3amEMICHUs

KOHIIOB CTEPXKHS.

Basopas GespasMepHas KpHTHYECKAd CHJIA No A\, f ) paccuurana [1] mma
CTEePKHA MPAMOYTONBHOTO CEYEeHHs ¢ HAYaNbHO! MOrHOBI0 1O Ayre OKPYXHOCTH.
VIpyromnacTHIECKie CBOKCTBA MaTepraia CTEPXHI 3aJal0Tcd «YHHPUUMPOBaH-
HOM JuarpaMMoii CTPOMTENBHHIX CTaeit» C PaCYeTHBIM CONPOTHBICHHEM
R, =206 MIla (2100 xr/cw’).

Ilpn neHTpPaTEHOM CXXAaTHH CTPeNiKa HOrM0M IPHHWUMAETCS MO pe3yabTaraM
BHITIOJHEHHBIX HATYPHHIX HW3MEPEHHH, HO HE MEHEE fm =5%10" =1/2000.
IIpn OTCYTCTBHH HM3MEPCHUH CTpernKa TIPUHUMAETCSA paBHoif
£,=0,00133=1/750.

Ilpu Hamuuy SKCUEHTPHCHTETOB NPHIOKEHHS CHUI H2 KOHIIAX CTEpxHA €,

A €, NOJy9CHHBIX PACIETHBIM My TEM, MX BIHAHNE YUATHIBAIOTCA My TEM BBEICHAS
SKBUBAIICHTHOH CTPENKH MOrHGH, 3Ha9eHNEe KOTOPOif BEruMcIsercs no (hopmyie:

£ =0.525-(e, +¢,), X))

ecmu £, < f;), To npumwmaerca f =1,.



3naverms N, (A, f) npuseners: B Tabmmme 7.2.
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Tabmuma 7.2
fo ‘104
A
5 10 20 40 80

20 | 0,407 | 0,404 0,4 0,391 | 0,375
30 | 0,868 | 0,858 | 0,84 | 0,804 | 0,741
40 1,51 1,48 1,44 1,34 1,18
50 2,3 225 2,14 1,96 1,69
60 3,23 3,12 2,92 2,61 2,18
70 4,26 4,06 3,73 3,25 2,65
80 5,33 5 4,5 3,85 3,09
90 6,35 5,85 5,18 4.37 3,48

100 | 7,23 6,58 5,78 4,84 3,83

120 | 8,34 7,6 6,68 5,6 4.44

140 | 8,84 7,6 6,68 5,6 4,92
160 9,1 8,53 7,69 6,6 5,32
180 | 9,26 8,75 7,99 6,94 5,64

200 | 936 8,91 821 7.21 5,91

220 | 9,43 9,03 8,38 7,42 6,15

TIpumevanne — Ilpomexyrounble 3Ha4eHUs PACCUMTHI-

BaTh NPU IOMOLM JIMHEITHON HHTEDIOJIALHHN,

11
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3uagenus xo3ddunuenta K¢ ans nanbonee ynorpeGuTeNnsHbix ceuennil npa-
pejienst B Tabmune 7.3 .

TaGmira 7.3
®opma O6ossave- Koadgdument snmsuus GopMet ceuenms
TIOMEPEYHOTO e K, = const ** K, ()***
CEUCHUA
TIpaMoyrombsHOe H 1 1
1 00905 | ¢(A-100+09; c=5.10"
Tasposoe . i , s
T 1.07 c(A-100)*+1.1, ¢=-1.25-10"
JByraBposoe I 0.984 -
H-o6pasnoe I—! 0.985 -
Komsiesoe O 0.955 c(h-120)* +0.94; ¢=125-10"°

* TlokasaHO CpefHee IO JUIMHE IONEPEeYHOe CEeUeHHe, TOUKOM 0003HayeHa
TPOSKIMA NPAMOH, COSNMHEMOMESH MEHTPH! TAKECTH KpaHHWX ceueHui. Paccros-
HEE OT 3T0i TOYKH J0 LEHTPa THKECTH MOKA3aHHOrO B TabIMOE CeueHus COOTBET-
CTBYET BEJTAYMHE CTPEJTKA HA9ANbHOM NOrnGH.

** B cronbije nprBeAeHsi cpeyaue 3aasenns K, ¢ TousocTsio 3 + 6 %.

*** B cron6iie NMPHBEACHE YTOUHEHHEIC 3HAYCHAS B 3aBICUMOCTH OT rubko-
CTH.

3nauenne xodddummenta K Berunciaercs no gpopmyne:
Kg=(R, /R, (7.8)

3aBEcAMOCTh TIOKa3aTens cremenuw n(A) Kax (yHKIpsA rubKOCTH 33jaHa B
Ta6mane 7.4.

Tabmamna 7.4

A10f 20 40 60 80 100 | 120 | 140 | 160 | <180
n (110972 10.817 {0.767 |0.503 {0317 {0.183 | 0.117 | 0.0667 | 0.0400

12
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7.2.1.3 Tperuit cnoco6 OCHOBaH Ha YMCIICHHOM mHTerpuporanmn audide-
PEHIPANBHEIX YPABHEHUHH, ONUCHBAIONIIMX MPOLECC AeOPMUPOBAHUS pPaccMaTpH-
BAaEMOTO CTEPKHA. YUHMTHIBAIOTCH CICAYIONME NapaMeTphl HOPMATHBHAs HIA
(axrrueckas HauanpHas NOrHOB CTEPXKHs, cBOCOJHOE WIIM NPEABAPUTENLHO Ha-
TIPSDKEHHOE HAYAJIBHOE COCTOAHME, YIPYromIacTHdeckas AuarpamMma Uil JaHHOMH
MAapK# CTaH, HouepevHoe ceueHue moboil CII0KHOCTA, BECh AHATA30H H3MEHCHHAA
THOKOCTH 3JIEMEHTOB B CTPOMTENBHBIX KOHCTPYKIWAX, TNABHOE WK CTYIIEHUATOE
W3MCHEHHE PA3MEPOB WM THIA MONEPEIHOr0 CCUSHHMA BAONb OCH. YCIOBHA 3a-
TEMJICHAS KOHIIOB JJIEMEHTA OHPEJCHAIOTCH IO CHEIMATLHON METOANKE B 3aBH-
CHAMOCTH OT CXCMH KOHCTPYKimH. Harpysku MOryr mMers NpOM3BONBHbIN Xapak-
TEP: COCPEAOTOUCHHBIEC CIUIE WM MOMEHTH, PAacHpeiencHHbIe Harpy3ku, npuio-
JEHHBIC BAONG OCH WM MMEIOIAE SKCHCHTPHCHTET, CeAAIe Harpy3Ky MM Ha-
TPY3KH, H3MEHIOmuecs B npouecce aedopMuposanus 3amannsM ofpasoM. Bos-
MOXKHO TAKIKE KHHEMATAYECKOS HATPYXEHHE ITyTEM 3aJaHHs IEPEMETeH M Ompe-
JICNEHHBIX CEUCHHIA.

Tpernii ¢noco6 WCHONKL30BaTe IPW HEYNOBIETBODHTENBHBIX PE3YABTATAX
PAacuéTOB P NPUMEHEHAN TIEPBHIX JBYX CHOCOGOB.

7.2.2 TIpoBepKy YCTOHYWBOCTH CIUIONTHOCTEHUATHIX TOHKOCTEHHHIX CTEPXK-
Helt oTkpmiToro mpodmis, Kpome TOro, CieAyer BHINONHNTE 1O M3rAaGHO-
xpyrwisHOit ¢opme. IIpH UHeHTPampHOM CXATAH NPOBEpKa [0 H3rAGHO-
KpyTHabHoO#t popMe BRHIONHAETCA TaK K€, KaK W 1py m3rubHo# (opme npu ycno-
BHU TIPMMEHEHHS PAaCcUETHOr0 CONMPOTUBNICHHA ¢ MOHMKAOMEM K03bdHIMeHTOM
«C», OTIpEAEIIIEMBIM B COOTBETCTBHH ¢ TpeGopanusavu CHull I1-23-85% 1. 5.5.

7.23TIpn HaMYMH 3KCUECHTPHCHTETa INPONOJBHOM CXHMAIOMWEH CHITHL,
FEKAWIEro B TUIOCKOCTH HanMGONBINET0 MOMEHTA MHEPIMH, CHHIKAETCA yCToHqM-
BOCTh CTEPXKHS B IUTOCKOCTH HAUMEHBINETO0 MOMEHTa MHEPLIMH CEUEHHS, YTO He-
06X0MMO yIUTHIBATh BBEJICHHEM TTOHIKAIOMIEro Koa(duimenTa «c» s pacuét-
HOTO COTMPOTHBIEHHUSA, ONpElenaeMoro B coorsercrenn ¢ TpebGosanmamu CHull
1-23-85%*, wn. 5.30, 5.31.

7.3 YeToMYHMBOCTD CTEHOK M MOSICHLIX JINCTOB
TOHKOCTEHHBIX CTepaHel

IpoBepKy ycTONIMBOCTH TOHKOCTCHHBIX IUIACTHHYATHIX HJIEMEHTOB ABYTAB-

POB, HIBEJUIEPOB, TaBPOB, THYTHIX 3a8MKHYTHIX W OTKpHITHIX mpodmiel crnemyer
TIPOBOJIUTE B COOTBETCTBHE ¢ TpeGoBanmamu CHull 11-23-85*, ro. 7.

7.4 TIpo9HOCTH B YCTOHYHMBOCTD CKBO3HbIX CTEPAKHEEH

7.4.1 CxBO3HBIC CTEPIKHH ¢ PEMIETKOMH, HArPyKEHHbIE TTPONOTLHEIMA K OIE-
PCUHBIMYM CHJIAMH, 3 TAKIKE MOMEHTAMH, PACCUMTHIBAIOTCA KAK KOHCTPYKimM (Cy-
TeP3IeMEHTHI), a U IPOBEPAEMEIX IEMEHTOB POM3BOAMTCA TPOBEPKA HX He-
cymeit ciocOOHOCTH ¥ JONTOBEYHOCTH.

13
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7.4.2 CxBO3HBEIE CTEPXHHM Ha IUIAHKaX paboTaioT B yCnoBuaAX ONM3KuX K PO~
JOIBHOMY IEHTPANEHOMY GXaTHIO. [Ipd TakoM HATPYXKEHHMH IITAHKH OKA3HIBAIOTCS
Harpy>XeHHBIMHA IEPEPE3BIBAIONMMHA CIUIAMH 32 CUéT HKCUCHTPUCHTETOB NP0~
JKEHHEIX TPORONBHLIX cwit. [Ipy 3ToM ofHA mosoBMHA TaHke paboTaeT Kak KOH-
COJIBHEIHA CTEPKEHD, ¢& PacdETHAS CXEMa IOKa3aHa Ha PUCYyHKe 7.2, TAe:

L - ANMHA CKBO3HOTO CTEPXKHS;

b - IONISPEHHBIA pa3Mep CKBO3HOTO CTEPIKHS,

n - 9ACHO IWIAHOK B OAHOM I'PAHN CKBO3HOTO CTEPIKHS,
A - ra0KoCcTh CKBO3HOTO CTEPXKHS,

gr =R, /E - nedopmanms Texydects;
€p ¥ €] - SKCHEHTPHCHTETH IPHIOKEHAS BCTPEYHEIX CHJI HAa KOHI@AX CKBO3-
HOTO CTEPHHA, HA PUCYHKE 7.2 IKCICHTPUCHTETH OKA3AHEL [TON0KATENHBIMA,

N - CIHMAIONHE CHIIHI, ASHCTBYIOIMHUE 110 ONHOH NHHUH,
Q - mpepepessiBalOmas CHIA, NPWIOKEHHAA K CPEJHEMY CEUCHHIO
TUTAHKH;

fon=f,/L=1/750 - vuEMMambHAn GespasMepHan CTPEIKA HAYANHHOM

nornbu, NPH HAJIMYAY TEXHEICCKAX YOIOBHi sHaucHne f, MowKer GHTH HPHEATO
HHEIM.

1o
10

L
S

4

Prcynox 7.2 — PacueTHas cXeMa MIAHKH CKBO3HOTO CTEPXKHS

14



CTO 02494680-0049-2005

7.4.3 BermuuHa nepepessiBaloNiell CIIbI onpeaesnserca no dhopmye:
Q=2 %y .9
b-n
Ilpr e= - €; MNH NPH HEOUPEHENEHHHIX 3KCHEHTPHCHTETAX MPUHAMAETCH
MHUHHMAJIbHOE 3HAYCHHE nepepesmnalomeifx CHULHI:

Q=Q,, - lmhy (7.10)

B coorsercrau ¢ NpHEHEATON PacIETHOM CXeMOi BHYHCIIAIOTCA TEOMETpHYe-
CKHE pa3MePH! INTAHKH KaK KOHCOJBHOTO CTEPIKHSA H CBAPHBIX MBOB HPAKPCIICHAS
wiasku K nosacy (M. 1. 8).

7.4.4 Tlposepka yCTOHYHBOCTA CKBO3HOIO CTEPIKHA B IEIOM OCYIIECTBIACTCS
cneayromuM 06pa3oM: PacCYHTHIBAECTCS HECymias CIocoOGHOCTH BTOPOH (cnaboii
puc. 7.2, 7.3) BeTBH CTepXKEA B Opefenax nasem Ny ,a 3aTeM BRYHCIAETCA HECY-
INas COCOGHOCT CTEPXKHA B IEJIOM.

B npenenax cieAyOm#ExX AAATA30HOB!

g, =R,/E= [..5]-107,

A, =20+80 - rubrocts Bropoi (cnaboil) BeTBu B Hpepenax NaHelH,
CyMMapHasd BeCymas cocoOHOCTh HEHTPAILHO CKATOTO CKBO3HOTO CTEPXKHA Of-
peznensercs no dhopmye:

1 +kf
‘R 7.11
C 1+k & RA, .11
rae A=A+ A, —-cymMmapHai wiomaas cedeHus 000ux BeTBel;
k=A,/A, —orEOmMEHMEe MIOmMA/el NONEPEYHEIX CEUECHHIA BETREH;
B=B(A) - oTHOmICHWE yCHIDN B BETBIAX B KPHTHIECKOM COCTOSHHIM,

£=0,98-0,03-K — xoa(ppumperT CHWKEHHA pPACUETHOrO CONMPOTHBICHHUA,
3aBHCSINMH OT BA/A IONEPETHOTO CEYEHHs BETBEH.
Ha pucynxe 7.3 noxasaHe! Jjpa THIIa CE€ICHHI CKBO3HBIX CTEPXKHEH C TaBpo-
BEIM M Pa3IMYHBIME CEYEHHSAMHU BTOPOM BETBH H NPHUBEHCHH COOTBETCTBYIOLIHE
sHaueHua Koadduumenros k u §.

Ay Ay
! Y 0 ! K=l \ ] ;  oez
H Y o=095 \ /
| | z
Z@) \\ I/
Ny p )Y@

Pucynok 7.3 — Ceuenns CKBO3HBIX CTepiKHEH

15
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3asucumocts B(A,k) s kpaiisux snavenuit k=1 u k=2 nana 8 Tabmane 7.5,

JUIS IPOMEKYTOUHHIX 3HAYEHMH k 1 A Benmumna [ ompezensercs TIpH TOMOIIH
JiHeHON MHTEPIONAIMH.

TaGmamna 7.5
N BO.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 YcroiiumBocTh 060J1049eK

7.5.1 Tlpaernia HPOBEPKH YCTOHUMBOCTH YCTaHABIMBAIOTCS IS OCCCHMMET-
PpHYHBIX 000JI04EK: INUTHHAPAYIECKHX, KOHAIECKHX, chepraecKnx, OrpaHAaeHHbIX
CEUYCHHAMH, TICPICHAUKY/IAPHEIMM HX OCH, HJIM CEYCHHAMM, HOPMAIGHEIMH K NO-
BEPXHOCTH BJONb o0Opasytommx. Harpysxks Ha 060109Kk# — ocecAMMeTpuYHEie. B
JACTHOCTH VI IATMHAPHICCKOH HaHEMM PAaCcCMaTPHBAECTCA TOJLKO PaBHOMEPHAs
HarpysKa, HalpasJieHHas BAOJb oOpa3sylonieii. Y crodImBOCTS HHBIX TUIIOB 060JI0-
9eK TpelyeT NpoBEpK# NO CEHHATEHEIM METOIKAM.

7.5.2 Kpurepus ycTOWUHBOCTH OGONOYEK YKA3aHHEIX THIOB OCHOBAHEI HA
CPaBHEHWH MaKCHMAJIBHOTO PacuETHOTO HANPSKEHHA H KPHTHYECKOTO HAIpsIKe-
HAA 110 opmyne:

(| < 1.0 (7.12)

MaxcaManbHEe 3HA9CHAS MEPHAHOHAIBHOIO G, M KONBIEBOIO ©,, pac-
YETHRIX HANPSKESHHN OTPEAEIMIOTCS U3 pacyéra o000YKH Ha PacISTHEIE HArpy3-
KH.

3navenus kodddummenta ycnosuit paGoTs Y, ONPEACHMIOTCH B COOTBETCT-
BuH ¢ TpeboBammsvu CHuIT 2.09.03 - 85.

Bemurna KPUTHYECKOTO HAUPAKSHAA B 32BHCHMOCTH OT BHIA 0GOIOUKHA M
BHZIa HArpy3KH OOpeAEIeTCA [0 CeAyIomuM GopMyIiam:

7.5.2.1 3amxuyras Kpyrosad HIIMHIApWYECKas 00ONOUKa, HArpyKeHHAs

PaBHOMEPHOH pacHpeeNEHHON Harpy3KoK BIOMs o6pasyromei (c 2= 0):

16
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R,
G, =min =y , (7.13)
cEt/r

rae t - Tommpma 000JIOUKH;
T - PafuyC CPEAMHAON HOBEPXHOCTH;
ko3 duuuent y onpeaensercs no dopmyne (CHull H-23-85%):

r

R
w=o.97—(0.000254,0.95?]-{; (7.14)

KoobPHIEEnRT «C» HAXOAWTCA N0 CAEAYIONmIeH Tabmme:

1/t {100 {200 |300 | 400 ;600 | 800 | 1000 | 1500 | 2500
¢ {022]0.18]0.16]0.14 | 0.110.09]0.08 [0.07 |0.06

7.5.2.2 3amxmyras Kpyropas IWUIMHApHYECKas 000J09YKa, TTOAKPEIIEHHAN
KOJIbLIeBBIMH p&6paMu 0 KOHHAM npH X = 0 1 X = L, HarpyKeHHas paBHOMEPHEIM
HAapyXHBIM JaBJICHHEM (G.n =O). 3HaueHNs KPUTAYECKHX HANpPsSOHKSHWH ompene-
smores no ¢opmyne (CHull I1-23-85*):
{o.ss E-(r/L)-(t/1)* mpu 05<L/r<10  (a)

Oy = , (7.15)
0.17-E-(t/r)> mpm 20<L/r 6)

L — pnvma 060I0uKH WIN PacCTOSHHUE MEXKY péopamum.

Jins 3nagennit 10 <L/ <20 npaMensieTcs MAHSHHAS HATEPIOILAINAL.

Tlpu Haymrawm pébep cnexyeT MPoOBEPATh UX YCTOHYMBOCTH B IUTOCKOCTH MX
YCTaHOBKH.

7.5.2.3 Konmgeckas 060109Ka ¢ yrioM KOHYCHOCTH 3 <60° (pncyHOK 7.4),
HArpyXX€HHAA PABHOMEDHOH pacmpenenéHHON Harpyskoil Bmoms oOpasyomeit
(cpz = 0). 3HaueHNs KPHTHYECKHWX HAUPMKECHUN onpeaensorca mo Gopmyne
(CHmulT 11-23-85*):

Goy =Y,00,,, (7.16)
rIe a=0.1+0.9r—2;
5
6., -omnpenemsercs no hopmynam (7.13), (7.14) ¢ 3ameroii T Ha T, ;
I, =0ar/cosP - NpHBeNCHHEIH PaMyC KOHHIECKOH 000MOUKH.

17
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o

Pucysnox 7.4 — Cxema KOHMHECKOH 000NOYKY BpaeHus

7.5.2.4 Kounnueckast 060Ji04Ka, HArPY»KEHHAs PABHOMEPHBIM BHEIIHHMM aB-
nerueM p (pucyHoK 7.4):

YC/IOBHOE KONBLEBOE PACYETHOS HANMPMKCHAE CIEAYET OMPENENATh mo (op-
Myne:

Oy =PI, /t (7.17)
G, -oupenensercs no Gopmyne (7.153) ¢ 3ameno#t r Har, u Lua h;
h - BEICOTA KOHHMYECKO# 06onodky (pucyHox 7.4).

7525 Cdeprueckas 06009Ka, HArPYKEHHAA BHCUTHUM JARNICHUEM:
o, =01-Et/r npm r/t<750,

rae I - paauyc CpeAHHHO NOBEPXHOCTH.

7.53 TIpn ORHOBpEeMEHHOM JCSHCTBHM WPOJAOIBHOTO CXATUA W BHEHIHETO
JIaBJICHNA IPOBEPKa YCTORYMBOCTH YIS INATHMHAPHICCKAX M KOHAYECKHUX 060JI0Yex
TIPOM3BOAMTCA O opMyTe:

Sy B gy (7.18)
e} (¢}

ert o2
7.5.4 Ijwnnsaprteckas nasenb, onépTas IO KOHTYPY W HMenas HeGomb-
wWo# nerTpaneHei yrom: b?/(1t) <20, rae b — mmuBa AyTH B KONBIEBOM HATIPAB-

JICHWH, Harpy>X¢HHas II0 TOPIAM PaBHOMEDHOH Harpy3Ko#, HanmparIEeHHOH BIOIb
obpasyromeii, He HYX/1aeTCA B IPOBEPKE YCTOMYABOCTH, €CITH

251.9\/_}::- mpu o, <0.8R, wm
t o,
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R
—:)-537/ 1+500—El mpx 6, =R,.

Ilpa 0.8R, <o <R, 3rauenus b/t onpepensioTcs TMAEHHOR HHTEPIOIATHCH.

8 Coennnenust

8.1 Boxrossie coexunenua. Ilposepka Hecyme#t crniocoGHocT GONTOBEIX CO-
€IUHEHUI NPOM3BOJMTCA B COOTBETCTBHH ¢ TpebGoBammamu CTO-0041-2004.

8.2 CrpIKOBBIC CBAapHBIE COSAMHEHUs BRIIOJIHAIOTCA B COOTBETCTBHH C TpeGo-
panmsmu CTO-0046-2005. OBn cumTAl0TCA PaBHONPOYHBIME CBAPHBACMbIM 3JI€-
MEHTaM, 33 HCKIHOYEHHEM DYIHOH CBapkm Ge3 (U3UIeCKOro KOHTPONA, B 3TOM
ClIydae BBOJHMTCS NOHMKAOmMmH ko3(dumment, r.e. Mpy Ha3HAYEHHH PACIETHOTO
conpotuenenus nparAMacTea Ry, =0.85-R,. B ocranbbix ciygasx mpoBEpKy

Hecymieli cioCOGHOCTA CTRIKOBOTO IIBA BEINONHATE HE TpedyeTcs.
8.3 Coexnmenns ¢ yrioBbIME CBapDHKIMH INBAMH BCEX THIIOB NPOBEPAIOTCA HA
cpes (ycnopHsii) mo dopmyne:

Toax <Y BYwRw 8.1)
TIpoBepsoTcs ABa CeueHMWA: IO Metawty mBa (1) ¥ no rpaHuNe CIUIaBICHHA

(2) (pucynok 8.1).
g e

/%I
1 ~ cewenme 0o MeTanny msa,
2 ~ CEYCHHE N0 METAILTY IPAHHLB! CIUIABICHHS

Pucynox 8.1 — Cxema pacyeTHBIX CEY€HMIT CBAPHOTO COCIMHEHHUA
C YrIOBHIM INBOM

Hpn TPOBEPKE IO MCTAILTY IBA NPAHUMAKOTCA:
B=Bf) YW ='wa, RW =wa =0.55'Rwun/'ywm
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TIpv NpoBEpKe IO TPAHANE CILIABICHHA MPUHHMAIOTCS:
B=B, Yw=Ywz> Ry =Ry =045R,,

3nauenns koaddummenTos B; n B, nparEMatoTcs no Tabmmme 8.1.

Ta6mmma 8.1
P.u B
Bup ceapxu npn qmamerpe | [onoxerne L" - naqemg%mﬂ:;ﬁg M,I,: z
cBapouHOH npoBoaoku d, MM mBa NMEHT 3. - -16.118 u Goneel
B nonou e L1 9.7
ABTromaruieckas npu ROy B 1,15 1,0
d=3-5 Be | L1 0,9 0,7
Himrieo B, | 1,15 1,05 1,0
B o Be 0,9 0,8 0,7
ABTOMATIYECKaN U TOMY- ROIKY B, 1,05 1,0
ABTOMATHUECKAS TIPH Huxwuee,ro- | Bf 0,9 0,8 0,7
d=14-2 DA3OHTANBHOE, B
56 Hoc 7 1,05 1,0
Py:Bad;, HONYABTOMATAIECKAN B nopouxy, B 0.7
N HIDKHEE, TOPH- f >
NPOBONOKOH CILIOMHONO | 3ouranLmoe,
ceqenms npu d < 1,4 und  |sepruramesos, B 1,0
HOPOWIKOBOH NPOBONOKOH | MOTONOYHOE Z
TMpumeuanue — 3padcnus kOIHIEPCHTOB COOTBETCTRBYIOT HOPMATLHRIM PEXHMaM CBAPKH.

3uaueHns koaddamenrToB ycnosuit paboTe! WBA Y,; H Y., BCErJa PaBHH

1, XpoMe KOHCTPyKUWH, BO3BOAMMEIX B  KIAMATHIECKMX paifoHax
L, I,, I, u I, mia xoropeix y,r =0.85 ana meranna mmsa ¢ HOPMATHBHBIM
comporuBnenuem R, 2410MIla u v, = 0.85 mum scex Mapok cramm.

3HavueHns T, BBHIYHCIMOTCA 1O BEMMHHAM PACUETHHX YCHIHA # MOMEH-

TOB U OTHOCSTCS K CETEHMSIM, IIOKA3aHHEIM Ha pucyske 8.1.
8.4 AnvprepHaTuBHBIH MeTOA pacuéra HecymieH CIOCOOHOCTH CBAPHHIX CO-
¢IMHEeHHH C YIIOBEIME IBaMA MOJXXET ORITH BEINOIHEH 1O Tabmanam 8.2 u 8.3 [1].
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Tabmuua 8.2 — IpenensHpie yCHNST Ha CBaPHBIE COSIMHEHMA C YIIOBBIMM NIBAMH AN KOHCTPYKUHE 2-4 rpynm, BO3BOAMMBIX B pafoHax
C pacueTHofi TemMrepaTypoit Boiue munyc 40°C

Mapxa

Run TIpegensueie ycuims, kH, sa 1 nOF. CM IBa IpH KaTeTe NIBa, MM
Bug ceapky, IHaMeTp SNEKTPOA, cBapo4HOi o
CBapUBaEMOit
TIONOXEHHUE 1IBa TIPOBOJIOKH, cram, MITa 4 5 6 7 8 9 10 12 14 16
THII 3JIEKTPOAA
Cp-08A 360 75 193 | 11,2 | 13 149 | 16,8 | 18,6 | 224 | 26,1 | 29,8
Cr-08TA 370 77 196 11151 134 4 153 | 17,2 | 19,1 } 23 26,8 | 30,6
380 79 | 98 | 11,8 | 138 | 157 | 17,7 | 19,7 | 23,6 | 27,5 | 31,5
390 81 | 10,1 | 12,1 | 14,1 | 16,1 | 18,2 | 202 | 24,2 | 283 | 32,3
Cs-09T'A 400 83 | 103 | 124 | 145 | 16,6 | 18,6 | 20,7 | 248 | 29 | 33,1
ABToMzTINECKas, MPOBONOKDH AR~ cs. 400 88 | 11 132 | 154 | 17,6 | 198 | 22 26,4 | 30,8 | 352
MerpoM 3-5 Mm, 1.:. TOROHKY 440 91 | 11,4 | 13,7 | 159 | 18,2 | 20,5 | 22,8 | 27,3 | 31,9 | 364
Ce-10I'A 450 93 | 11,6 | 14 16,3 | 18,6 | 21 23,3 1279 {326 | 373
¢B. 450 95 | 11,8 | 142 | 16,6 | 189 | 21,3 | 23,6 | 284 | 33,1 | 378
470 97 | 122 | 146 | 17 19,5 1 21,9 | 243 | 29,2 | 34,1 | 389
Cs-10HMA 480 99 | 124 1149 | 174 | 199 | 22,4 | 24,8 | 29,8 | 34,8 | 39,7
Cs-10I2 490 10,1 | 12,7 {152 | 17,8 [ 20,3 | 22,8 | 254 | 304 | 35,5 | 40,6
¢cB. 490 106 | 13,2 | 158 | 185 | 21,1 | 238 | 264 | 31,7 | 36,9 | 422
360 6,8 85 [ 102 | 119|136 | 146 | 16,2 | 19,4 | 21,1 | 24,1
TlonyasromMaTiueckas, TPOBONOKOI 370 7 87 11051221 14 15 16,6 | 20 21,1 1 241
nramerpoM 1,4-2 mm, moksee, ro- | Cs-08I2C 380 72 9 10,8 | 126 | 144 | 154 | 17,1 { 20,5 | 21,1 | 24,1
PH3OHTANBHOR, BEPTHKAILHOE 390 7.4 92 | 11,1 | 129} 147 | 155 | 172 | 20,6 | 21,1 | 24,1
¢B. 390 7,6 94 | 113 13,2 | 151 | 155 | 172 | 20,6 | 21,1 | 24,1
Tonyasromaruueckas, nposoiokoit | Cs-08I'C,
muamerpoM 1,4 MM 1 nopomxosoit | TITT-AHS, 340-570 6 751 9 |105]12 |135]15 {181 21,1241
HPOBONOKOH, BO Beex nonoxkeHmsx | ITIT-AH3
342, D42A 360 5 63 | 7,6 88 | 10,1 [ 113 | 12,6 | 15,1 | 17,6 | 20,2
Pysmas, B BCEX HOTOKEHHAX 246, D46A 360-390 5,6 7 8,4 98 | 112 | 126 | 14 16,8 | 196 | 224
i 250, D50A ¢B. 360 6 7,5 9 105 | 12 13,5 | 15 18,1 | 21,1 | 24,1
260 cs. 370 67 | 84 1101|118 | 134|151 1168 | 202 | 23,5 | 26,9

§002-6¥00-089¥6+C0 OLD
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Tabnuua 8.3 — TpegenbHbie YOUNUS 1A CREPHBIS COSAMHERKS ¢ YTIOBEIMH IXBAMY I KOBCTPYRuUH 2-4 rpyTm, BOSBOMMMBIX B paionax
¢ pacueTHO#H TeMneparypoii Hibke MuEYc 40°C, a TaioKe i KOHOTPyKUmit 1-if FPyIIE), BOSBOUMBIX BO BCeX patioHax

Mapxa Raa, TIpenemmhbte younus, KH, Ha 1 mor. ©M misa npu xaTeTe NIBa, MM
Bun ceapxu, mmamerp siekTpoaa, cBapodHeH crapupacmol
NOJIOKEHHE HBa HPOBOJIOKH, crams, MITa 4 5 6 7 8 9 10 12 14 16
THI SNIEKTPORA i 4__‘{
360 631 791 95 11,1 {127 ) 1431158} 19 22 | 253
370 65| 81| 98 | 11,4 | 13 146 | 163 | 19,5 | 22,8 | 26
Ce-08A 380 67 | 84 |10 | 11,7 | 134 |15 |167 | 201 | 234 | 267
cs. 380 67| 84 | 101 | 11,8 | 13,5 { 15,1 | 16,8 | 20,2 | 23,6 26,9 |
390 69 | 86 | 103 | 12 13,7 | 154 | 172 | 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 | 11,3 ] 13215117 | 189|227 | 265 | 303
440 771 97 {116 13,5 | 155 | 174 | 194 [ 232 | 27,1 | 31
ApTOMAaTHYECKAs, NPOBOJIOKOH HHa- 450 791 99 11,9139 | 158|178 | 198 | 238 | 27,7 | 3 1,7
MeTPOM 3-5 MM, B JIOROUKY Cs-08TA 460 81 | 101|121 142|162 | 182 | 202 | 243 | 283 | 324
470 83 | 103 | 12,4 | 145 | 165 | 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 1108 129|151 | 172 | 194 | 21,6 | 25,9 | 302 34,5
cB. 490 88 | 11 | 132|154 176|198 |22 | 264|308 | 352
510 9 1121135157 179|202 | 224 | 269 | 314 ;?;9
40 95 | 11,9 ] 143 | 166 | 19 21,4 | 238 | 285 | 333
Ce-10HMA 270 10 12,5 ] 15 17,6 | 20,1 | 22,6 | 25,1 | 30,1 | 35,1 | 40,1
590 104 | 13 156 | 18,2 | 20,8 | 234 | 26 31,1 | 363 | 41,5
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9 YcranocTHas A0ATOBEYHOCTH

9.1 CranpHble KOHCTPYKIMH ¥ HX 3I€MEHTH (De3epByapbl, COCYAB! AaB/ICHMA,
NOXABEMHO-TPAHCIIOPTHEIE COOPYKEHHA, BBHICOTHHIE COOpYiKeHUs Tuiia OameH u
Maur, riyGOKOBOJHBIE OCHOBAaHMA MOPCKHX CTalMOHApHBIX IuiargopM H 1p.),
nojBepraiompuecs B HPONECCe IKCIUIyaTalWM  BO3ACHCTBMIO  IOBTOPHO-
CTaTHYECKHX, BEOPAIHOHHBIX WIH APYTOro BAJAA HUKIAIECKHX Harpy3ok, Heobxo-
JIMMO TIPOBEPATH PAcIETOM Ha yCTANOCTh. IIpw 3TOM AOcIDKeH GHITH PaccMOTPEH
BECH CIIEKTDP JKCIUIyaTAUMOHHEIX HArPy30K M HX HOBTOPAEMOCTH 33 PacdeTHHIN
CPOK CIYXOBI S7IeMeHTa KOHCTPYKIHHA WK COOPYKEHMA B TEJIOM.

9.2 IlpuBeaeHAAA HIDKE METOAMKA Pacdera yCTaJOCTHON AONTOBEYHOCTH OC-
HOBaHa Ha Pe3yNbTaTax SKCIEPHMEHTAILHBIX HCCIEXOBAHMH NPOTHOCTH HPH HUK-
JIM9ECKOM HATPYXCHMM DaiMuHBIX BHAOB COSHWHEHWH 3JIEMEHTOB CTAILHBIX
CTPOUTENBHBIX KOHCTpYKIpi, suinonHeRHex B ITHUUTICK mv. MensaukoBa, a
TalOKe NPEJCTAaBICHHEIX B TEXHWUECKOH smreparype. JlanHas MeTommka pacdyéra
HE PaCIPOCTPAHAETCS HA METALIOKOHCTPYKIMH IPONSTHBIX CTPOEHWH MOCTOB W
TO/IKPHOBHIX Ga/IOK.

9.3 Pacuer ycranocTHo# monrosedroctd P (B rojax) aneMeHTa KOHCTPYKIH
ClieayeT IPOM3BOIAMTE MO dopMyne:

p=1/3 s
=1 {

rme NS - GECIO HKIOB HApYXEHHA SNEMEHTA KOHCIDYKIHHE 3a 1 rom mpu
i-TOM pexmMe,

[N}i - momyckaemoe 4mMCJIO LEKIOB HAIPY)XXEHHA PACCUMTHIBAEMOrO die-
MEHTA TIpH i~TOM PEXUME;

K - YHCIO PEXMMOB DKCILTYaTAHMOHHOTO HATPYIKEHMs SIEMEHTa KOHCT-
PYKIHH, VIS KOTOPOTrO BBUIONHACTCA PACYET JOJITOBEIHOCTH.

9.4 lomyckaeMoe IWCiI0 HHKIOB HarpyxeHnd [N]; B [uana3oHe KNuMaTHde-

CKHX TeMmepaTyp u uncen maio 107+ 2x10% creayer Boramcias 0O GopMyIe:

N
N - S — 02
nN (I’SGmui/Rv ’ Yv)
rre Ny - YHCHO IMKJIOB HArpyXeHHd, COOTBETCTBYIONICE IEPEIOMY KpHBOHU

YCTaIoCTH B MHOTOIKIOBON OONacTH; B ciydae OTCYICTBHA HOIOJHHTEIBHEIX
JIaHHBIX 3HaUeHue napameTpa Ny, npuamMaetcs pasHEM Ny, = 3,9-10%

ny - ko3(mimenT 3anaca mo JONTOBEYHOCTH, 3HAYEHHS KOTOPOIO CO-
CTaBiAOT iy = 2+10 ¥ BHIOGMPAOTCS PACUETUMKOM C YIETOM CTENICHM OTBETCT-
BEHHOCTH COOPYXXCHHA W 3aIacOB, NPHHATHIX NPH ONpENEICHHM SKCILTYaTamHOH-
HEIX Harpys3oK;
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O, - HanbonbIee N0 aGCOMOTHOMY 3HAUEHHIO HANPSDKEANE B PACCUMTEI-

BacMOM JJICMEHTE KOHCTPYKIMU TIPH i-ToM PEXHUME HArpyx eaus,

Yv - K03QOHmupEenT y4eTa aCHMMETPHM LHKIA HArPYKCHHSH, BEUHC/IAE-
Malif 1o dopmynam, npusenenssiM B Tabnpme 9.1 (CHull 11-23-81*) B 3asucumo-

CTH OT 3Haka HanbombiIero no a6COMOTHOMY 3HAYCHHIO HANPSKEHMA G, M KO-
sdummenTa acHMMETPIM HANPSIKEHHAH B i-TOM PEXUME HArPyKCHAS

lo-xmm |

lo

p,=

max1|

ecia HaubonbmIee G, , ¥ HAMMEHbIIEE O, =~ [0 a6COMOTHOMY 3HAYCHMIO Ha-

maxi

TIPSUKCHYA B LUKJIE HATPY)KEHHS Pa3HOro 3Haka, To KoadummenT p, cieayer npu-
HHMATh CO 3HAKOM “MUHYC”;

Tabmuua 9.1 — Kosddmment vy ydera aCHMMETPHH IAK/IA HATPYKESHAA

o Kosddmment acum- DopMyIbI TS BHMECICHAS
max METPHH HAPSKESHHM Koati)tbmem Yy
- 3
1<p<0 =15, 5 ~ ( )
2, O
Pacrsxenue 0<p<08 Yy = 1 ) PR (9 4)
0,8<p<l1 0
Y =2 95)
,0-p’
Coxarme -1<p<l Y, = _20_ ; (9.6)
"7 10-p’
m - moKasarenb HAKIOHA jeBoi (m;) Wim mpaBoi (my) BeTseil pacuer-

HOH KpHBO# YCTAIOCTH, 3HAYSHHS KOTOPOTO COCTABJIAIOT;

- mpu 130, / (R‘7 ‘Yv) <1 (mpaBas BeTBH pacdeTHOH KpPUBOH ycTano-
cti) — my = 15 (yust CBapHBIX COSqMHEHMIA);

- mpm 1,30, / (R,*v,)>1 (epax Bets pacueTHOH KpHBOH yoTano-
cTH) — my 1o Tabmmne 9.2 B 3aBECHMOCTH OT MATCPHANA A BHA KOHCTPYKTHBHO-
O 3MEMEHTa (COeMHEHMA ),

Ry - PACUETHOE CONPOTHBIICHUE YCTATIOCTH PACCMATPUBAEMOTO SIEMEHTa
KOHCTPYKIMHM OPH CHMMETPHIHOM IHKJIE HarpyxeHus (p = -1), 3HaueHHsT KOTOpPO-

r0 JUiA XapakTepHBIX COENMHCHWI JJIEMEHTOB CTPOMTEIBHBIX METAJUIOKOHCTPYK-
1|t npusesieHs! B Tabmne 9.2.
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Tabnnua 9.2 ~ XapakrepHCTHKE CONPOTHBACHAA YCTANIOCTHOMY Pa3pyIEHHIO
Ry 1 my 151 pasiutHbIX BUAOB COCAMHEHNMI IIEMEHTOB
CTPOHMTENBHLIX METAIIOKOHCTPYKL{HiE

NeNe Cxema coeiMHeRus
W ¥ PaCTOJIOKEHIES
PacHeTHOTO CeYerns
1 2
12
- / L%
T
"‘-—.7(_“ — e
a 1_""-«-..[__\
22) -~ a, &5
a ”»~
at -
al
a) al (-_‘5'5 .
1_.
3 a -
6) ai

m;
Ma- | T
xone-
XapaxTepucTuka R, | " | rupo-
COETTMHen s M) | "PO | pap.
MC | pie
THE | o
crand n
m
3 4 5 6
CTbIKOBBiE CBapHbIE COEHU-
HEHHS SJEMEHTOB ONUHAKO-
BOI TONINMHEI ¥ INKPUHB ¢
MOJNHBIM  MPOIABICHHEM
KODHA 1Ba:
- HeobpaboTtaHusiil OB 75 6,0 4,5
- CO CHATHIM MeXaHude-
CKHM crocoboM ycmne-
HUEM [NBa 105
CrrikoBbie CBapHbie COenu-
HEHHSL 3JIEMEHTOB pa3sHO#
INMPHHLI MM TONIKMHLI C
NONHBIM  HPOILIABICHMEM
KOpHS INBa:
- neolpaboTannbiii mos 60 6,0 45
~ CO CHATHIM MeXaHmue-
cKkEM crocoboMm ycmie-
HHEM INBa 90
Haxnecrounnie  ceapHwie
coelMHeHns ¢ JOGOBBIMH
YTHOBBLIMH INBAMH: 45 6,0 4.5
- THE a) 60
- Tun 6)
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Hpenonxenne Tabannsp 9,2

1 2

4

TaBpoBnie CBapHBIE COEMM-
HEHHA,

a) ¢ TIPOIUIABJICHUEM KOPHSA
1rsa (IIpM pazzenke KPOMOK)
¥ TAABHBIM NSPEXONOM yT-
JIOBOTO IIBA K OCHOBHOMY
MeTalny

6) Tpm OTCYTCTBHH pa3jen-
KH KPOMOK; pasmep Katera
LIBOB He HIDKE PACHETHOrO

5

45

6,0

4,5

6) 61 a

Haxnecrouseie CBapHEIC
coefuHenHus ¢ GpIanroBLIMu
YTIOBBIMH IIBaMHu:

a) ¢ ABOHHbIMU (AAHTOBBI-
MH OIBAMH

6) ¢ daanroesiMu 1 1060~
BbIMH [BaMA

27

36

4,5

E)

3,0

a

al
B) v

al

IlpuBapxa BCHIOMOTATENb-
HBIX 3JIEMEHTOB:

2) X HOBEPXHOCTH HEeCYEro
3NeMenTa KOHCTPYKIMH
AByCTOpOHHMMH  (huaHro-
BBIMH HIBAMU

6) X MOBEPXHOCTH Hecyme-
FO 3NEMEHTa ABYCTOPOHHM-~
MH n000BBLIMH HIBAMM C
TIJIABHBIM TIEPEXOXOM K OC-
HOBHOMY METANNY

B) BCTBIK K KDOMKE Hecyime-
TO BJIEMEHTa

T) TO €, YTO B), HO NIPH Me-
xaHmaecKkol 00paboTke Ire-
pexofa OT (DacOHKH K He-
CyIMeMy 3JeMeHTy KOHCT-
pyKuuH

36

75

60

75

45

i

6,0

6,0

6,0

]

3,0

>

4,5

4,5

45
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1 2

BosmoBkie coenuHeHns, pa-

BoTaiomue Ha CHBUT:

a) GONTHI KNacca TOYHOCTH A

- TIpH N3pHBbIX HAKIIAZKAX

- TP OOHOCTOPOHHHX
HBXJIATKAX

6) Gourrei knacea TousOCTH B

- [pY NapHLIX HAKIAIKax

-  HPH OQHOCTOPOHHMX
HAKAAIKAX

5

60

36

27

5,5

4,0

i3

45

3,5

CHBUrOyCTONUMBLIE COCHHU~

HEHUA Ha BBHICOKOMPOYHBIX

Goarax

- Kpymibie oTBEpCTUA
CTAHJAPTHBIX PA3MEPOB
noa 6ONTEL

- YBENUYEHHBIC KpPyTJbie
UNW OBalbHBIE OTBEp-
crag nox GonTsr npm
COOTHOMCHUN JMAMET-
pa OTBEpCTHS WM AJM-
HH OBQNa K ZHAMETPY
Gorra—1,5

- OBabHBIE  OTBEPCTHA
nox Goarsr npu CoOT-
HOIMEHNA JUIMHBI OBaja
K auamerpy 6onra - 3,0

120

100

60

6,0

6,0

4,5

4,5

4,5

35

HlteipeBsie  COeMMHEHHA
[pU BENHYHHE 3330P3 MEXK-
Ay OSIeMeHTaMH [POYIIHH
ne Gonee 6 MM B HECODCHO-
cTH oTBepcrmii He OGosee
1 MM

36

4,0

>

3,5

HpuMeuanus:

It cranedi xnaccos npounocta C325+C390
D TIpupenennsie mapamMeTpsl Ry B m; OnpeaeneHs! st COSAUHEHHUHE, HE UMEIOINX HEHO-
TYCTUMBIX TeXHONOTHUeckux Aediextos cormacuo Tpebosarav CHull 3.03.01-87 u npyrux Hop-
MATHBHBIX IOKyMeHTOB. TIpy Hammami ykasaHHIX le(peKTOB PAaCUeT YCTANOCTHOM 0ArOBETHO-
CTH COSHUHEHHH CleyeT BHIIONHATH JIOCHE COOTBETCTBYIOMWEH KOPPEKTHPORKY NapaMeTpos Ry
¥ I WAIM C ACTIONL30BAHAEM 3aBHCHMOCTEH MEXaHHKH Pa3pyIHEHHs.
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9.5 Ecnu ipu pacaere mo dgopmysne (9.2) oxkasanock, 91o [N],Z 2-10°, o8
JanbHeHmAX pacueTax yCTalnoCTHOH HOMroBeyHOCTH mo (opmyne (9.1) cnemyer
PAHAMATD [N] {= %, T.€. IPH JAHHOM PEXHME HATPYXKEHHAA B PACCMATPHBACMOM
JNIEMEHTE KOHCTPYKIHA He IPOMCXOHT HAKOIUICHHS YCTATOCTHEIX OBDEXK/ICHHHA.

10 Pacuer 21€MEHTOB CTAJILHBIX KOHCTPYKNNii HA NPOYHOCTH
€ YY€TOM CONPOTHBJICHHSA XPYIIKOMY Pa3pylIeHHIO

10.1 IleATpanbHO M BHEUEHTPEHHO PACTAHYTHIC S/IEMEHTH, a4 TAKKE 30HEI
pacTskeHMs MIrH0aeMbIX SJIEMEHTOB KOHCTPYKIMM, HOABEPXKEHHHIX B IPOLECCE
3KCIUTyaTai[WHy, H3TOTOBIECHASA ¥ MOHTAXKA BO3ACHCTBHIO HOHMKEHHBIX TEMIIEPATYP
ClleyeT IPOBEPATh Ha MPOYHOCTH C YIETOM CONPOTHBIICHHS XPYNIKOMY paspylme-

Hmo 110 hopmye
Omax < Bep Ry /Y4 @ao.n

TOE Omax — HauGoONbIUEee PACTATHBAIONIEE HANPDKEHHE B PACYCTHOM CEUCHUH
JJIEMEHTA, BHYMCICHAOE 110 CEUCHHIO HeTTo 03 yuera ko3(ddunuenta AMHAMMIY-
HOCTH;

Bsp — k03hdrmenT ycnoBuii paboTHl JIEMEHTOB KOHCTPYKIMIA NPH TIOHHU-
JEHHBIX TEMIEPaTypax,

Ry — pacueTHOE COIPOTHBIICHHE 0 NPEASTY IPOYHOCTH,

Yo = 1,3 — k0o dHIIEHT HaNSKHOCTH JUIL EMEHTOB KOHCTPYKLHH, pac-
CYHMTHIBAEMBIX TI0 BPEMEHHOMY COMPOTHBIICHHIO.

10.2 Koatdummenr ycnosus paboTsl Py, 21€MEHTa NPH HOHIKEHHBIX TEM-
mepaTypax onpezesnsercs no gopmyine:

Bxp = Bxpl X Xp2? (102)

rae  Pxp1 — Kod(umenT, yuuTHBalONMH XIaK0CTONKOCTh IPHMEHSEMON CTaIH
H TOJIHIMHY 1IPOKATa,
Bup2 — x03HImeEnT, yauTHBAIOIKMIA BHA H HOPMY COEUHEHHA.
10.2.1 3nauenwne Py, onpeneniercs no gopmyne:

~ To 0,35 tu 0,15
Bx,,l—(?) (T) , (103)

rae T, — TeMmeparypa, ONpPENENAIomas ¢ y4eToM HOPMATHBHEIX TpeGoBammii K
yHAapHOM BA3KOCTH METaJ/UIONpOKaTa CTPOMTENBHEIX craneit mo 'OCT 27772, °C
(em. 1. 10.2.1.1);

T - Temmeparypa Hambonee XONOAHONW TATHAHEBKM € O0ECIEUCHHOCTHIO
0,98 o CHalI1 23-01-99, °C;

to = 10 Mm;

t — HOMHHAITGHAS TONIIAHA MICMEHTA COSUHEHHUS, MM.
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10.2.1.1 Temneparypst T, Wif ManOyrlIepOAUCTHIX W HH3KOJIETHPOBAHHBIX
cTajel MPUHMMAKXOTCA B 3aBUCHMOCTH OT TEMIIEPATyPH MCIBLITAHMNA HA YIapHYIO
ssskocts (KCU) mo T'OCT 27772:

o wmunyc 20°C — T, =-10°C;

o wmumyc 40°C - T, =-20°C;

e wmumyc 70°C — T, = -40°C;

10.2.1.2 3uauenme Py, B KIHMATHIECKOM JHaNia30HE TEMIEPATYD MPHHAMA-
ercs mo Tabi. 10.1.

Tabnuua 10.1 — Kosddunmentst By,

3nauenue Py, 11 craned
HoMep cxeMHI 301eM. KJIaccoB
H pacueTHOe ceueHue* no C345 cpbime C345
BKJL 1o C440 sxi.
1 2 3
Nel
- 0e3 moapesa 1,0 0,95
- ¢ IOIpPEe30M H JeTnaHanuei 0,95 0,92
Ne3a) 0,92 0,90
Ne5Sa 0,87 0,85
Ne56 0,92 0,90
Ne 6 a 0,92 0,90
Ne 66 0,95 0,92
* . Homepa cxem coenvHEHMH H DACIOJIOKEHHE PacyeTHBIX CedeHMi
oKa3aHs! B Tabnuue 9.2.

10.3 Pacyer na mpousocts 1o {10.1) pacopocrpansercs:

-~ HA DNIeMEHTH CTaJbBHIX KOHCTPYKIWAH, M3TOTABIMBAeMble W3 JIHMCTOBOTO
IIPOKaTa CTPOMTENBHEIX CcTanel ¢ knaccom npodrocta C < 440 Mlla, nocrasise-
MOTO C TapaHTHAMHA MO XWMHAYECKOMY COCTaBY, MEXAHMYCCKHM CBOHCTBAM H
yJapHO# BAKOCTH B COOTBETCTBHY C HOPMATHBHBIMH TPEOOBAHNAMH,

- HA CBapHBIe COEAWHEHHS, BHITOJHEHHSIC B COOTBETCTBHA ¢ OOHIMMA Tpe-
60BaHMAMY K KOHCTPYKTHBHBIM (POpPMaM, TeXHONOIMMA M3rOTOBJICHMT H KOHTPOJA
Ka4eCTBa, YCTAHOBJICHHBIE COOTBETCTBYIOIMME HOPMATHBHO-TEXHHYECCKMMHA O~
KyMEHTaMH.

10.4 Merton pacuera o (10.1) me pacnpocTpansercs Ha CTATbHBIE KOHCTPYK-
IAH, TIOABEPKEHHBIE BO3AEHCTRIIO BHOPAMOAHEIX H JUHAMHIECCKAX HATPY30K; Ha
KOHCTPYKIAY, TOXABEPKEHHBIE KOPPOSHOHHOMY M MEXKPHCTA/UTMTHOMY pacrpec-
KUBAHMIO, Ha YIEMEHTEI KOHCTPYKIMi ¢ TOJMIUHOHK cedennit Gomee 60 MM, Ba Gon-
TOBHIE M 3aKJICTIOYHEIE COS/MHCHMA, a TAKXKE HA CBAPHBIEC COCAMHCHNSA, HE OABEP-
raeMile AeeKTOCKOMAYECKOMY KOHTPOMIO TIPH H3rOTOBICHAR H B MPOIECCE IKC-
IUTyaTaLM.
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Bubaunorpadpus

[1] MeTanaugeckue koncTpykuud. CnpaBouHuk npoexkruposmmka. (Iox pex.
B. B. Ky3nenosa). — M.: uzn-so ACB, 1998,
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JIMCT PETUCTPALIMM BMEHEHUI

Homep
H3Me-
HEHHA

Homepa pazznenos, IyHKTOB (IIOAIYHKTOB)

Cpoxk BBe-

H3MCHECH-
HBIX

3aMCHCH-
HBIX

HOBBIX

aHHYI¥-
POBAHHEIX

JEeHHUS
W3MEHEHUS

Ilon-
TIHCh
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