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JaHpl pekOMEeHIANH, AETAIU3UPYIOIINe OCHOBHBIC IOJOXKCHUS HO NPOCKTHPOBAHHIO YCHIICHHS
CTJBbHBIX KOHCTPYKLHH M TPOBEACHHIO IPEAIPOSKTHBIX 00CIIeI0BaHU, TEXHOJIOTUN MPOU3BOJICTBA
paboT 1Mo UX YCHIICHHIO.

Jns  MHKEHEePHO-TEeXHUYECKUX pPaOOTHUKOB NPOEKTHBIX OpraHM3aldil, BBICHIMX y4eOHBIX
3aBeHeHI/Iﬁ 1 HAYYHO-UCCJICAO0BATCIBbCKUX NHCTUTYTOB.

Pa3paboTaHo YKpHUUIIPOEKTCTAILKOHCTPYKIUS (A-p TexH. HayK A. B. Ilepensmyrep, kaHaHOaTHI
texH. Hayk B. Bb. Bapckuii, 0. C. bopucenko, B. A. Jlumapenko, A. H. Xapun) npu ygactuu
HWHWnpoekTcTanbKOHCTpYKIMSA M. MenpHUKOBa (KaHAUIATH TexH. Hayk WM. B. JleBuranckwuii, B. .
Kymuma, JI. U. Tmagmreitn, W. B. Tlopsmun, wmxenepsl O. H. IdmwutpueB, U. O. Dcaymos);
OHUUCK mm. Kyueperko (a-p TexH. Hayk B. U. Tpodumos, kanaugatel TexH. Hayk [. E. benbckui,
JI. A. TwnpnenropH); MUCH um. Kyiiosimea (n-p Texd. Hayk E. V. Benens, kaHAugaTel TeXH. HAyK
b. 0. ¥Bapos, B. H. Baus, II. JI. OxynoB); JHenprnpoekTcTadbKoHCTpyKus (umx. M. b. Tpamep);
JlennpoexrcranpkoHCTpyKIMa (MHXk. P. C. 3exnep); CHONpOEKTCTAIBKOHCTPYKIUS (KaHM. TEXH. HAyK
A. U. KonaxoB); JIMCU (xanaunats! TexH. Hayk I'. W. bensrii, Y. C. PebpoB); MakMICU (kaHauaatst
TexH. Hayk E. B. I'opoxos, U. P. Pyxosuu); IUICU (1-p TexH. Hayk A. B. CunbpBecTpoB, KaHJI. TE€XH.
Hayk B. JI. CypryueB); HUCH (a-p TexH. Hayk B. B. Buprones, kanaunats! TexH. Hayk W. . Kpsuios,
A. U. Penun, nnx. B. A. UymakoB); UIIU (kanaunaate! TexH. Hayk B. @. Cabypos, K. A. Illumos,
umk. B. U. Kam6apoB); [TontUCU (kaua. texH. Hayk B. A. [Nammuackuit); A'Y (kaHa. TexH. Hayk B.
B. ®umunmon); JIbBOBCKOTO TONHTEXHUYECKOTO HWHCTHTYTa (KaH. TexH. Hayk M. P. Benbckuii);
JIuIenkoro MONMUTEXHUIECKOTO HHCTUTYTA (A-p TexH. Hayk B. B. ['opes, kaHnuaate TexH. Hayk B. M.
[yrunmn, B. U. badokun, umk. B. B. 3Bepes); C30 ueprocerpnpoext Muuasnepro CCCP (kaHz. TeXH.
Hayk K. I1. Kprokos, umxk. E. H. KonGanes).

1. OB E MOJIOKEHU A

1.1. Hacrosimee IlocoOue momonHsEeT, pa3BUBaeT W AETAU3UPYeT pasnen «JomoJHUTENbHbIE
TpeOOBaHUS 10 TMPOEKTUPOBAHUIO KOHCTPYKIMH 3MaHUH U COOpyXeHHH Ipu pekoHcTpykium»y CHull
11-23-81* «CranpHbIe KOHCTPYKITUI.

[IpuBenennsle B IlocoOuu mMOJIOKEHHUST PacHpOCTPAHSIOTCS HA O3KCIUTyaTHpyeMbIe CTajbHbIE
KOHCTPYKIIMH, KOTOPBIE COXPAHSIOTCS (C yCHJICHHEH Mii 0e3 Hero) B COCTaBe HECYIIUX KOHCTPYKIHH
3aHUH ¥ COOPY)KEHHH MOCIJIe NX PEKOHCTPYKIHMH, a TAK)KE Ha MMEIOINE CYIIECTBEHHBIN (hU3NUeCKUH
W3HOC CTaJbHBIE KOHCTPYKIHHM, IUII KOTOPBIX YCWJIEHHE SBIISIETCS MEpOH, oOecreunBarome mux
COOTBETCTBHE TPEOOBAHUAM JAIbHEHIIEH HOPMATEHON SKCIUTyaTAIUH.

1.2. DyeMeHTbl KOHCTPYKIMH, BBOJANMBIE JOMOJHUTENFHO WM B3aMEH JIEMOHTHPYEMBIX, JTOJKHBI
MIPOEKTUPOBATECS B COOTBETCTBHM C YKAa3aHHUAMH JCHCTBYIOIMX HOPM M TOCYAApPCTBEHHBIX
CTaHIApTOB.

CoxpaHsieMble KOHCTPYKLIMH mpoBepsitorcst ¢ ydetom Tpedoanuii CHull 11-23-81*% wn
JIOTIOJTHATETIFHBIX ~ MOJIOKeHHH Hactosimiero Ilocobus. B IlocoOum mpuBeneHB OTMEHEHHBIE
HopMmatuBHBIe JOKyMeHTHI (I'OCTr1, CHullsr u np.), KOTOpEIE MOTYT OBITH HCIIOJIB30BaHBI TOJBKO B
Ka4yecTBE CIIPaBOYHOTO MaTepuana.

1.3. IIpu pa3paboTKe NPOEKTHOM JOKyMEHTAIMHU CIIEIYeT:

HpesycMaTpuBaTh MEPHI 110 00ECIIEUEHHIO HaJe)KHOCTH | JIONTOBEYHOCTH 31aHUH M COOPYKEHHIH;

NPUHAMATh KOHCTPYKTHBHBIC DELIEHHS M METOJbl IIPOM3BOJCTBA paboT, peannsyemble, Kak
NpaBHIIO, 0€3 OCTAHOBKH ITPOM3BOICTBEHHOT'O MPOLIECCa B IKCIUTYaTHPYEMBbIX 34aHUSX M COOPYKESHHUSIX



WJIY COBMEIIAEMBIE TI0 BPEMEHH C TEXHOJIOTHYECKIMHU OCTAHOBKAMH TaKHX IIPOIIECCOB;

YUUTBIBATh IIEPCHEKTHUBBI Pa3BUTHS MPOU3BOJCTBA, BO3MOXHOCTh IOBTOPHBIX (B Oymymiem)
PEKOHCTPYKLUI U MOAEpHU3aLIUM;

NPUHAMATh TPOEKTHBIC pELICHHs, OOEecleunBaloie SKOHOMHOE pacXOlOBaHHUE MaTepUaioB,
TOIUIMBHBIX M SHEPIeTUYECKHX PECYPCOB, CHIIKEHUE CTOUMOCTH, TPYIOEMKOCTH U COKpAILlEHHE CPOKOB
BBITIOJTHEHHS pabO0T MO YCHIICHUIO;

YUUTBHIBATh YCJIOBHUS NPOM3BOACTBA PA0OT MO YCHIICHHIO (CTECHEHHOCTh MOHTAXXHOM IUIOLIAKH,
BO3MOXXHOCTb ~ WCIIOJIb30BAaHHMS ~MEXaHHU3MOB, JIOTIOJHHUTENBHBIE MEpOIpHUSTHS 1O  TEXHUKE
0€301acHOCTH M OXpaHe TPYAa, HEOOXOJMMOCTh KOHTPOJISl KayecTBa padoT U T. IL.).

1.4. OcHOBHBIE TEXHHYECKUE PEIICHHs, IPUHIMAaeMBbIe TIPH Pa3pabOTKe MPOEKTOB PEKOHCTPYKIIUU
U YCWIICHHS, CIIeyeT 00OCHOBBIBATh IIyTE€M CPaBHEHHUS KOHKYPEHTOCIOCOOHBIX BApHAHTOB, yUUTHIBAs
TIPH 3TOM IOCIEACTBHS (CTECHEHHOCTh MOHTa)KHOH TUTOIIAIKN MJIH OCTAHOBKY ITPOM3BOACTBA Ha BPEMs
BBITIOJTHEHHS Pa0OT O YCHIICHHIO).

1.5. TlpoextupoBaHWe YCWICHHS CTAJIbHBIX KOHCTPYKuMiA 10 CpaBHEHHIO C OOBIYHBIM
MPOEKTUPOBAHUEM HMEET PsIJI CYIECTBEHHBIX 0COOEHHOCTEH, KOTOPBIE HOIKHBI yIHTBIBAThCSA KaK MPU
OpraHM3ali IPOEKTHBIX paboT, Tak M B TIpolecce pa3padoTKu M O(OpPMIICHHS IPOESKTHON
JIOKyMEHTAIHH.

OCHOBHBIE U3 HUX:

npoBeZieHUue OoNbIIOro o0beMa W3BICKAHWH, CBA3aHHBIX C OOCJIEJOBAHUEM YCHIMBAaEMbIX
KOHCTPYKLHUH, BBIBICHHEM UX (PAKTUUECKOTO COCTOSHHMS, XapaKTEPUCTHK METalljla, U3 KOTOPOro OHH
BBITNIOJIHCHBI, aHAJIW30M MNPUYHUH MOABJICHUSA HMCIOUIUXCA )Ie(beKTOB u HOBpe)KZ[eHI/Iﬁ u OHCHKOﬁ
TEXHHYECKOTO COCTOSIHUS KOHCTPYKIINH;

BBITIOJTHEHHE PAacdeTOB 110 HECKOJBKHM BapHaHTaM PAacyUEeTHBIX CXEM JUI OIIEHKH BO3MO>KHOTO
OTPHIATEIIFHOTO BIHMSHUS OOBIYHO HE YYHUTHIBAEMBIX (PAaKTOPOB (TIOJATIMBOCTH MIIM HECMELIAEMOCTH
(yHZaMEHTOB, BO3MOKHOTO MpOsBICHHS 3(P(PEKTOB HEpa3pe3HOCTH, y4acTHs B paboTe Kapkaca
OTPAXKIAIOMINX KOHCTPYKIUH 1 000pyIOBaHMUS U T. I1.);

yueT ypoBHS (DAaKTHYECKOH Harpy)KeHHOCTH YCWJIMBAEMBIX I10J] HArpy3koi KOHCTPYKLHMH B
IMpO1ECCC BBINTOJIHECHUA pa60T o YCWJICHUIO U YYET BJIMAHUA Z[eflCTByIOIlIHX BO BpEMsA YCUJICHUA
HAaIpsHKCHUI Ha HECYIYIO CIOCOOHOCTh YCHIIMBAaEMOI KOHCTPYKIINY;

BJIMAHHUC TIOCJIICAOBATCIBHOCTU W TCXHOJIOTHMU BBINIOJTHCHHA pa60T o YCWJICHWIO Ha IMOBEACHUEC
YCHUJIMBAEMOW KOHCTPYKIMH, HEOOXOAMMOCTh KOMIUIEKCHOTO PEIICHHsI BOIPOCOB KOHCTPYHPOBAHHS H
BbIOOpa crmoco0a YCHICHHS C O00s3aTeibHBIM OTPAKECHHEM JTHX BOIPOCOB B MPOCKTHOM
JOKyMEHTAIHH.

1.6. IIpoekTHast NOKyMEHTAIMs C Y4ETOM H3MEHEHHs ITapaMeTpPOB M CBOMCTB KOHCTPYKIMH H
PEKXMMOB IKCILTyaTaIlM1 JIOJDKHA OXBATHIBATH CIICAYIONINE CTaANH PabOThl KOHCTPYKIIMHI:

A - mpeamiecTByrommas Havyary paboT 10 YCHIIEHHIO, Ha KOTOPOH TpeOyeTcs MpOBEPHUTH C yYETOM
(haKTHIECKOTO COCTOSIHUSI BO3MOKHOCTD 3KCIUTyaTallnd KOHCTPYKIHMH 10 MX YCHJICHUS WIN 3aMEHbI U
pa3paboTaTh B HEOOXOAMMBIX CIIydasx BPEMEHHBIE MEPOINPHATHS IO COJACP)KAHHWI0 KOHCTPYKIWH M
OrpaHUYCHHUIO PCKMUMOB DKCILTTyaTalluu,

b - cooTBercTByIOIIas TMEpPHOAY BBIIOJHEHHA pPAabOT IO YCHJICHHIO, Ha KOTOPOH clexyer
pa3paboraTh HEOOXOIMMBIC MEPOIPHUATHS, 00CCIICUMBAIOIINE PAOOTOCTIOCOOHOCTh KOHCTPYKIHI 11O
BPEMEHHOM CXEME;

B - coorBercTBylOmIas peKUMy OSKCIUTyaTalluM KOHCTPYKUMH IOCJIE YCWIECHHUs, Ha KOTOPOH
HEo0X0MMo 00ecTednTh paboTy KOHCTPYKIMIA B N3MEHHUBIINXCS YCIIOBHSX.

B HeoOXoOMMBIX ciydasiX, C IEJbI0 BBISIBICHUS (PAKTHYECKOTO IIOJNIOKCHUS KOHCTPYKIHH,
BO3MOXKHOTO pocTa faedopmanuii 1 W3MEHEHHs HANpSHKEHHOTO COCTOSIHUS, IPOEKTOM JOJDKHO OBITh
MPEeyCMOTPEHO TPOBEACHHE WHCTPYMEHTAIBHBIX HAONIOJCHUH 3a COCTOSIHHEM KOHCTPYKIMH Ha
cramuax A u b, a Takke ¢ HCHONB30BaHUEM IIPUOOPOB M CHENHAIBHBIX KOHTPOJIBHHO-CUTHAJIBHBIX
YCTpOICTB - Ha cTaguu B.

2. OIIEHKA TEXHUYECKOI'O COCTOSIHUSI SKCILITYATHPYEMBIX CTAJIbHBIX
KOHCTPYKIIUHI

2.1. TIpoeKT yCWIICHHsI CTaJbHBIX KOHCTPYKIMH pa3pabaThlBacTCsA C YYETOM 3aKITHOUCHHS O
TEXHHYECKOM COCTOSIHHH 3KCIUIyaTHPYEMBIX KOHCTPYKIIHH, COCTABJICHHOTO IO pe3yjbTaTaM HX
o0ciieZIoBaHUs. W TMPOBEPOYHBIX PACUYETOB. B HEOOXOAWMBIX CiIydasx i1 YTOYHCHHUS PacUCTHOM
CXEMBI, BBISBJICHUS OCOOCHHOCTEH pabOTHI, OLEHKU HECYIIeH CIIOCOOHOCTH M YTOYHCHHS CBOMCTB
KOHCTPYKIIMA MOTYT OBITh HCIIONB30BAHBI PE3yJbTAThl CICIUATBFHO ITIPOBEJICHHBIX HATYPHBIX U
1a00paTOPHBIX SKCIICPUMEHTOB U UCIIBITAHUI MaTepPHAJIOB.

2.2. O6cnenoBaHre KOHCTPYKIMIA BKIFOYACT:



HOATOTOBUTENBHEIE PAa0OTHl (NOJNy4eHHE W aHANIW3 33JaHMs Ha IIpOBEAEHHE OOCIEeNOBaHMS,
O3HaKOMJICHHE C OOBEKTOM 00CIIeIOBaHUS B HAType, IOA00p M aHAIM3 TEXHUYECKOH JOKyMCHTALVH,
cocTaBlIeHHE paboUel mporpamMMEl | 1p.);

OCBUJICTEIILCTBOBAaHUE KOHCTPYKLMII B Harype (oOMep, OnpeieseHHe OTKIOHEHUI IIOJIOKEHUS
KOHCTPYKLMI U NX T€OMETPUYECKUX Pa3MepOB OT MPOEKTHBIX, ONpEe/CIeHUEe OTKIOHEHUH OT MPOEKTa
KOHCTPYKTUBHOTO HCIOJIHEHHSI JJIEMEHTOB M COCIMHEHHH, BBISIBICHHE IMOBPEKICHUH SJIEMEHTOB M
COEIMHEHUH, COCTaBJICHHE MCIIOIHUTEIBHON TOKYMEHTALUH, BEJOMOCTEH e(EeKTOB U MOBPEKACHHH,
00MEpOYHBIX YePTEKEH);

OIpeeNIeHNE CBOWCTB CTAJIH;

yTOYHeHHE (JaKTUUECKUX M IPOTHO3UPOBaHHME OYAyLIMX HAarpy3oK, BO3ACHCTBHH M YCIIOBHUM
9KCIUTyaTalli{, BKJIIOYas TEMIICPaTypHO-BIQKHOCTHBIH PEeXHUM M CTCNCHb  arpecCHBHOCTH
OKpYXarolleu cpensl;

COCTaBJICHHE 3aKIIOYCHHS O TEXHHYECKOM COCTOSHUM OOCIIeIOBaHHBIX KOHCTPYKLUI, HArpy3Kax U
YCIIOBHSAX SKCIUTyaTaluH.

O0beM W CTeleHb ACTANIM3ALMK JAHHBIX OOCIEIOBAHMS 3aBHUCAT OT HAJMYMSA TEXHHYECKOH WU
IKCIUTyaTallHOHHOW JOKYMEHTAIlMH, COCTOSHHMS W CTENEHH IOBPEKAECHHOCTH OSKCIUTyaTHPYEMbIX
KOHCTPYKLMH U JOJDKHBI COOTBETCTBOBATH HAMEYAEMOMY KOMIUIEKCY IMPOEKTHBIX Pa0oOT.

2.3. B 3aBucuMocTH ot 1ieau (o01iee 03HaKOMIICHHE, OCBUAETEIbCTBOBAHHUE U Jp.) 00CIe0BaHUS
MOT'YT OBITh BBIOOPOYHBIMU MJIH TIOJHBIMH.

OOBbeM BBIOOPOYHOTO 00CIIEIOBaHUS Ha3HAYaeTCsl C YYETOM OIbITa AKCIUIyaTallid OJHOTHUITHBIX
KOHCTPYKLMI B aHaJlOTMYHBIX YycloBusiX. [Ipu 3ToM oOcnemoBaHuio momiexutr He Mmenee 20%
OJJHOTHITHBIX KOHCTPYKLMH, B TOM YHCJIE BCE DIIEMEHTBI, HAXOAAIIUecs B HanOoJIee HeOIaronpusTHIX
YCIOBHAX 10 YPOBHIO HANpPSDKCHHI, OCOOCHHO B 30HAX BO3MOXKHBIX MEXaHHUYECKUX ITOBPEKICHUI,
arpecCUBHOCTH BO3/ICHCTBHII BHELIHEW CpeIbl, TOBBILICHHOW BUOPALMH H T. 1.

2.4. BribopouHoe o0OcnemoBaHHe TOIDKHO OBITh 3aMEHEHO IIONHBIM, €CIH B IIPOIECCe €ro
BBITIIOJTHEHHSI OOHAPYKSHBI:

pe3Kast HepaBHOMEPHOCTh 3HAUCHUH M3MEPSAEMbIX MapaMeTPOB TEXHHUYECKOTO COCTOSIHUS, CBOMCTB
MaTepHajoB, CTCIICHU arPECCUBHOCTH OKPYIKAIOUIEH Cpeibl, YCIOBUN HArpy >KEHUN;

Halnyhe JAe(EeKTOB W MOBPEKACHHH, CYLNIECTBEHHO CHIKAIOIIMX HECYIIYI0 CHOCOOHOCTh M
OKCILTYaTallMOHHYIO0 TIPUTOJHOCTh KOHCTPYKIMH (TpEeUIvHBI, OOJbLIME IPOTUOBI, CYIIECTBECHHBIN
KOPPO3HOHHBIH M3HOC, OTCYTCTBHE 3JIEMEHTOB U COCAMHEHUH U T. IL.).

2.5. TlpoBepouHble pacueTbl HEOOXOJMMO BBIIOJHATE MO (PAKTHYECKUM pACUETHBIM CXeMaM
COOpYXEHHS (KOHCTPYKLMH, 3JIEMEHTa) H (PAaKTHYCCKHM CEUCHHSAM C YYETOM BIUSHUS 0OHAPYKEHHBIX
Ie(eKTOB M IOBPEKICHUH, MO0 YTOYHEHHBIM 3HAYCHHUSM pPACUYCTHBIX COINPOTHBICHHH Marepuania
KOHCTPYKLIMHA W COCAMHEHHH, NEHCTBYIOIIMX HArpy30K M HMX coveTaHWid. [IpoBepovHBIC pacdeTsl
BBITIOJTHAIOTCSA B 00BEMe, OOCCIEUMBAIOIIEM JOCTOBEPHBI BBIBOJ O BO3MOXKHOCTH IPOJOJDKEHHS
9KCIUTYyaTAH COXPAaHIEMO KOHCTPYKLIMH MM OOOCHOBAHHYIO PEKOMEHIALHUIO O HEOOXOIUMOCTH ee
yCHIICHHS (3aMCHEI).

OBCJIEJJOBAHUE KOHCTPYKIIU, BBISIBJIEHUE JE®EKTOB U IOBPEXKIEHUI

2.6. OO6caenoBanue IKCILUTYaTHPYEMBIX CTAJIBHBIX KOHCTPYKIIHH MIPOBOIUTCS
CHCIHUATM3UPOBAHHBIMU OPTaHU3AMUSAMHU C IEJIBI0 TOJYYCHUS HEOOXOAMMBIX MAHHBIX IS OLCHKH
TEXHHUYECKOTO COCTOSHUS U TIPUHSATHS MPOEKTHBIX PEIICHUH [0 PEKOHCTPYKIUH 00BEKTA.

Ipu 0OciIeTOBaHUH UCIIONB3YIOTCS PE3yIbTaThl OCMOTPOB U HAOJIOJICHUH, TPOBOIUMBIX CITYkK 00
IKCIUTyaTalMM 3[aHUM W COOPY)KEHHH B COOTBETCTBHH C JICHCTBYIOIIMMH HAa MPEANPHSTHH
BE/IOMCTBEHHBIMH YKa3aHUSIMU, JAHHBIE MPOSKTHOW M UCTIOJHUTEILHON TOKYMEHTAI[HH, UMEIOIECHCS B
OT/ejIe KAMWTAILHOTO CTPOUTENbCTBA WM HHBIX MMOJPA3JCICHUSIX, a TaKKe BCIOMOraTelbHas
urdopmanus (IaHHbIe CITy)KObI pEMOHTa, MHCTIEKIMK ['0CropTeXHa30pa, CAHUTAPHOU UHCIICKIIMH | T.
IL.).

2.7. OGcneioBaHUE MPOBOIUTCS C MOMOIIBIO (PU3UUECKUX METOJOB KOHTPOJIS, B HEOOXOIMMBIX
Cilydasix MPUMEHSIOTCS U3MEPUTEIIbHBIC HHCTPYMEHTHI. [10pO0HbBIC YKa3aHUS U IPUEMBI BBITIOJIHCHHS
paboOT TMpH TEXHUYECKOM OCBHACTCILCTBOBAHHHM JaHBl B  CICHHAIBHBIX HMHCTPYKIMIX U
PEKOMEHAITHSX.

2.8. TedeKThl CTANIbHBIX KOHCTPYKIMI B OCHOBHOM SIBJISIFOTCS CJICACTBUEM OTCTYIICHUN OT IPABHIT
MPOU3BOJICTBA PadOT, OMIMOOK, IONMYIICHHBIX IPH INPOCKTHPOBAHHUH, HW3TOTOBICHHH H MOHTaXe
KoHcTpykuuii. HaumOomee xapakrepHbie AedeKTbl, BIHSIOINIME Ha PabOTOCMOCOOHOCTH U
IKCIUTYaTalMOHHYIO MIPUTOAHOCTh KOHCTPYKIIUHA:

TPEUINHBL, BEIPE3BI U BBIPHIBHI;

OTKIIOHCHUSI TEOMETPUYCCKUX PAa3MEPOB OT MPOCKTHBIX;



HEIPSMOJIMHEHHOCTh JJIEMEHTOB;

OTKJIOHEHUS OT POEKTHOT'O MOJI0KEHUsI KOHCTPYKLHUH 1 X JICMEHTOB;

HETOYHas ITOJrOHKa HJIEMEHTOB B y3JIaX COIPSIKCHHUH, PACIIEHTPOBKA;

OTCYTCTBHUE OTIEIBHBIX HJIEMEHTOB MM HEOOXOAUMBIX COETUHEHHM;

HEKaYeCTBEHHOE BBINOJHEHUE CBAPHBIX IIBOB (HENOJHOMEPHOCTH INBOB, IMOJPE3bl, HEMPOBApHI,
MPO’KOTH, TPELMHBI, IIIJTAKOBBIE BKIIOYEHUS, TOPHI ¥ JIp.) ¥ OOJTOBBIX WU 3aKJICHIOYHBIX COCIMHEHHI
(ocnabnenue, oTcyTCTBHE OOJITOB WIIM 3aKJIETIOB U IIp.);

JedexThl aHTUKOPPO3UOHHOM 3aIUTHI U JIp.

2.9. TloBpexneHnsi CTANIbHBIX KOHCTPYKLMWH, IMOSBISIONIMECS] M Pa3BHBAIOIIUECS BO BpeMs HX
9KCIUTyaTalll{, SBIIIOTCS, KaK IIPAaBUIIO, CIICNCTBHEM TIpYyObIX HApYIICHUH INpaBWI TEXHUYECKOU
9KCIUTyaTall{ WX OMIMOOK, TONMYIIEHHBIX NPH NPOSKTUPOBaHUH. [IpUuMHAMU HX MOTYT OBITH Takke
Oe(eKThl HW3TOTOBJICHMS, TPAHCHOPTHPOBAaHHMSA M MOHTaXa. XapaKTepHBIMH ITOBPEKICHHAMH,
BIIUSIOLIMMH HA pab0TOCIIOCOOHOCTh M SKCILTYaTallMOHHYIO IPUTOJHOCTh KOHCTPYKIUH, CYUTAIOTCS:

pa3pyLIeHHe 3alUTHBIX IIOKPBITHI U KOPPO3HUH MeTallIa;

Pa3pbIBEI U TPELIMHBI B OCHOBHOM METaJUIe U IIBaX;

MCKPUBIICHHUS, MECTHBIE ITOTHOBI, KOPOOJICHNE;

ociabyeHne OONTOBBIX U 3aKJICIIOYHBIX COSTNHEHUIH;

BBIPE3bI B DJIEMEHTAX WIIU MTOJIHBIN JIEMOHTaX 3JICMEHTOB;

MEePEKOTH PACIIIaBICHHBIM METAIJIOM;

nedopmanuy, BBI3BAHHBIE IEpErpy3kaMd WM HEPaBHOMEPHBIMH OC3JIKAMH U  KPEHOM
(yHIaMEHTOB;

aOpa3uBHBII U3HOC U JIp.

2.10. OOHapyxeHHBIE BO BpeMs OCMOTpa Ae(eKTHl W TOBPESKICHUS IOJDKHBI OIEPATUBHO
OLICHUBATBCS C TOYKH 3PECHHS ONACHOCTH Pa3pyLICHHs KOHCTPYKUHMHA. B Tex ciydasx, Koraa Takas
OINACHOCTh CYIIECTBYET, TpeOyeTcss NPHHATh CPOYHBIE MEpbl IO e¢ JHMKBUIAUWHM (pasrpyska
KOHCTPYKLHH, BpeMEHHOE PAaCKPEIUICHUE, PEMOHT U T. IL.).

OIIEHKA KAYECTBA MATEPHAJIA KOHCTPYKIMA U COEIMHEHMUIA.
HA3HAYEHHE PACYETHBIX COITPOTUBJIEHMIA

2.11. OueHky KadecTBa MaTepHajoOB SKCIUTyaTHPYEMbIX, KOHCTPYKIMH CleAyeT HpPOBOIUTH IIO
pabouuM uepTexam, TaHHBIM 3aBOJICKUX CEPTU(PHKATOB HIIH [0 PE3yJbTaTaM HCIBITAHUI 00pa3IoB.

HcnbiTanus 00pasmoB MNPOBOISTCS IPU OTCYTCTBHM HCIIOJHUTEIBHOW JOKYMEHTAIUH HWIIH
cepTH(HUKATOB, a TaKKE MPH HEJOCTATOYHOCTH MMEIOUINXCS B HUX CBEICHUI WM NPH OOHAPYKEHUN
MOBPEX/ICHNH, KOTOphIE MOTJIM OBITH BBI3BAHBI HHU3KMM KadyeCTBOM MaTepHasa KOHCTPYKIHH U
COEIMHEHUI.

212, Tlpm wWccnenoBaHWM W WCIBITAHWM METaula  CIEAYyeT ONpPENelsTh  ClEAyIoIHe
XapaKTePUCTHKU:

XMMHUYECKMH  COCTaB  C  BBISBICHHEM  COJCPXKAHHMS  OJJIEMEHTOB,  NPEAYCMOTPEHHBIX
TOCYy/IapCTBEHHBIMU CTaHJAPTAMH WJIM TEXHMYECKMMHU ychoBUsiMH Ha cTaimb o [OCT 22536.1-77%,
I'OCT 22536.2-87, 'OCT 22536.3-77* u ap.;

HpeJieN TeKY4eCTH, - BPEMEHHOE CONPOTUBIICHHE M OTHOCHTEIIFHOE YIUIMHEHHUE MIPY UCIBITAHUIX Ha
pacTsbkeHre (PEKOMEHyeTCsl POBOIUTHh MX C MOCTPOSHUEM AuarpaMMbl padoThl ctanu) - mo ['OCT
1497-84%,

yIapHYIO BA3KOCTB JUI TEMIIEPATyp, COOTBETCTBYIOMINX IPYIIe KOHCTPYKIUI 1 KINMaTHIECKOMY
paiiony mo Ttabm. 50 CHull II-23-81*, m mocile MeXaHHYECKOTrO0 CTapeHHs B COOTBETCTBUU C
TOCYAAapCTBEHHBIMH CTaHAAPTaMH MM TEXHUYECKUMHU YCIIOBHSAMH Ha CTaJb.

Jus xorcTpykumit 1 u 2 rpymnm tabn. 50 CHull 11-23-81%*, BBIONHEHHBIX W3 KUISIIEH CTaIw
TOJIIMHON CBBIIIE 12 MM M SKCILTYaTUPYIOIMXCS IPH OTPHULIATENbHBIX TEMIIEpaTypax, JOHOIHUTEIEHO
CIIeTyeT OIPEeaeTATh:

pacrpe/ielieHie CepHUCTHIX BKIIFOUEHUH criocobom oTnevarka o baymany o I'OCT 10243-75%;

MHUKPOCTPYKTYPY C yTOuHeHHEM pa3mepoB 3epe mo ['OCT 5639-82*.

2.13. MexaHuueckue CBOMCTBa CTand JOMYCKAaeTCS ONpeNessiTh H APYITMMH METOJaMH,
o0ecreunBaOLIMMHU Ha/IS)KHOCTh PE3YJIbTATOB, COOTBETCTBYIOIYIO HCIIBITAHUSIM Ha PACTSIKEHHUE.

IIpu olleHKe NPOYHOCTHBIX CBOMCTB cTanu 6e3 orbopa 00pasLoB (10 TBEPAOCTH B COOTBETCTBHH C
T'OCT 22762-77, no cpe3y pe3b0bl U T. I.) Ul KaX/J0r0 Buaa npoduis (JIMCT, YroJoK, 6ajika | T. I.)
MPOBOJIATCS KOHTPOJIbHBIE HCITBITAHUS HE MEHEe TPeX 00pa3IioB C ONpeJIeNICHHEM MPeieNa TEeKy4eCTH 1
BPEMEHHOT'O CONPOTHBIICHUS 110 CTaHIApTHOW MeTojuke. [1o pe3ynbraraM KOHTPOJBHBIX HCIIBITAaHUH
BBITIOJHSACTCS ~ KOPPEKTHPOBKA  3aBUCHMOCTEH  MEXIy MpEAeIoOM  TEKy4ecTH (BPEMEHHBIM
COIIPOTUBJICHHEM) M TTapaMeTpaMH, U3MEPSIEMBbIMH TIPH HCIIBITAHUAX 0e3 0TOopa 00pasnos (riyouHoH



WM TUAMETPOM OTIIEYaTKa, 0 Cpe3y pe3bObI U T. II.).

2.14. VictiiTaHWsT MOTYT NPOBOAWUTHCS IS ONPEICICHHS CBOWCTB CTaIM OTACIBHBIX (OOBIYHO,
Han0oJee HarpyXXEHHBIX) JJIEMEHTOB JIMOO Ul YCTAaHOBJEHHMS MAapKd U OLCHKH KadecTBa CTalH,
UCIIOJIb30BAaHHOM BO BCEX KOHCTPYKIMSAX TOTO WJIM MHOTO BHJA. B mocnexnem ciydae Juist yTOUHEHUs
HOPMAaTHBHBIX CONPOTUBJICHHMH MOTYT HCIOJNb30BAaThCSl CTAaTUCTHYECKUE METOAbl  00paboTKu
Pe3yJIbTaTOB UCIIBITAHUH.

2.15. Ot60p nMpod XMMHUYECKOTo aHAIN3a U 00pa3LOB JJIsi MEXaHUYECKUX UCTBITAHUN MPOU3BOASAT
U3 3JIEMEHTOB KOHCTPYKLHUH OTAEIBHO JJIsl KaXKJ0M MapTHH MeTallia.

K maptum Mertamna OTHOCATCS DJEMEHTHI OJHOTO BHJa Npokara (Mo HomepaMm npoduiei,
TOJNIIMHAM M MapKaM CTalli), BXOJISIIME B COCTaB OJHOTHIIHBIX DJIEMEHTOB KOHCTPYKLHH (TIOSCOB
thepm, pemreTok (epm, MOSCOB MOAKPAHOBHIX OAJOK M T. II.) OMHON OYepenu CTpOuTenbcTBa. [lapTuio
MeTaJula JOJDKHBI COCTAaBIATH HE Oosee 50 OMHOTHITHBIX OTIIPABOYHBIX MapoOK 00IIeii Maccoii He Oonee
60 1. Ecnii oTpaBOYHBIE MapKé MPEACTABIIIOT COOOM MPOCTHIE 3JIEMEHTH U3 IMPOKATHBIX HPOQHiIe
(TIpoTOHBI, 6AJKH, CBSA3M H T. II.), UX KOJIMIECTBO B NAPTHH MOKET OBITH 110 250.

Yuco mpob 1 00pa3oB OT KakJ0H NapTHH METallIa JOJDKHO OBITh HE MEHee, YeM YKa3aHo B TalIl.
1. IIpu ot6ope mpod u 06pasnoB HeoOxoaumo cobmonars TpedoBanus 'OCT 7564-73* u TOCT 7565-
81*.

Mecra ot6opa mpo0® U 00pa3loB, a Takke HEOOXOTUMOCTh YCHJICHHS MECT BBIPE3KH 00pasloB
OTIPEICIIAIOTCS OpraHu3aluei, MPOBOASIIEH 00CIe 0BaHNEe KOHCTPYKIIHH.

Tabmuma 1
. KonngecTBo 311eMeHTOB, KomuectBo npob 06pasnos
Bun ucnerrannii

MIPOBEPEHHBIX B APTHH OT 3JIeMEeHTa | BCErO OT MapTHH
XUMHYECKUH aHaIN3 3 1 3
HWcnpiTanus, Ha pacTsHKEHHE 2(10%) 1 2(10%)
HcnpiTanus Ha yAapHYIO BI3KOCTD g** 3** 6**
Otneyarok o baymany 2 1 2

* Tlpm ompeneneHHM mpenesia TEKy4eCcTH CTald ¥ BPEMEHHOTO CONPOTHBIEHHS IO pe3yJbTaTtaM
CTaTHCTUYECKOH 00pabOTKY JaHHBIX UCHIBITAHUN 00pa3IoB.
** Jls KaxkJI0H [IpOBEpseMOH TeMITepaTyphl U JUIS HCIIBITAaHNH NOCIIe MEXaHHYECKOTO CTapeHHsI.

2.16. JlomyckaeTrcst HE TPOBOANTH MCIIBITAHUS METa/lla ISl KOHCTPYKIMH, HAIIPSKEHUSI B KOTOPBIX
He OymyT mpeBbrmaTh 165 MITa (1700 Kkre/cm?) IIpH pacyeTHbIX TeMreparypax Boiie MuHyc 30 °C s
KoHCTpyKuui rpynmsl 3 mo tadn. 50 CHull 11-23-81* u erme munyc 40 °C A KOHCTPYKITUHA TPYIIITEI
4, a TaKkKe AJI1 KOHCTPYKUMH 3 U 4 rpymni npu pacdeTHbIX TemrepaTypax Boie MUHYC 65 °C npu ux
ycuieHnH 0e3 MpUMEHEHHs CBapKu. [Ipy 3TOM KOHCTPYKIMS JOJDKHA HAXOJIUTHCS B 9KCIUTyaTalluH HE
MEHee TPeX JIeT.

2.17. Tlpepen TeKyuyecTH WM BPEMEHHOE CONPOTHBIICHHE CTAIM 110 Pe3yJbTaTaM CTaTHCTHYEeCKOU
00pabOTKU JaHHBIX UCHBITAHUN (¢ OTOOpOM 00pasioB Wik 0e3 oTdopa mo m. 2.13) BeIYHCISICTCS MO

dhopmyie
Rno =0, _asSR J @)

m
rzie Ry, - penen Tekyuectu Ryn, MM BpeMeHHOE CONPOTUBIEHUE Rypo; O = — 2.0, ic - cpennee
m i=1
apuMeTHYecKoe 3HAueHHWe TIpejesia TeKY4YeCTH WM BPEMEHHOTO COINPOTHUBIICHHS II0 JIAHHBIM
1 m
UCIILITAHUM; SR = —Z(o-iC - o-n)2 - CpelHee KBaJpaTUYHOE OTKIIOHEHHE Pe3YJIbTATOB
m-—1i=t
UCIIBITAHHH; Ojc - TIPeeN TEKy4EeCTH WM BPEMEHHOE CONMPOTHBIICHHE, TOJYICHHOE P MCIBITAHUH i-
ro 00pasia; ds - KodhGHUIHMEHT, YyIUTHIBAIONUH 00heM BEIOOPKHU U OTIpeIesieMblii TIo Ta0JI. 2.

Ecnu orHomenne Sg/c,>0,1, TO MCMONB30BaHKMe Pe3yabTaTOB, MOJYyYCHHBIX MO (opmyne (1) He
JIOIYCKaeTCsl, HOCKOJIBbKY Takol O0JIbIION pa30poc CBOHCTB 00pa3lioB CBUETEILCTBYET O TOM, YTO OHH
HE OTHOCSTCS K O/THOW NMapTHH MeTalia.

[Ipn npoBeneHNM MCTIBITAHUK OOPA3LOB IS ONPENENICHNS] CBOMCTB CTalIM OTAEIBHBIX JJIEMEHTOB
KOHCTPYKIMH (CM. 1. 2.14) B KadecTBE HOPMATHBHOTO COIIPOTHBIICHHS B PACCMaTPUBAEMOM 3JIEMEHTE
JIONyCKaeTcsl NPHHAMATh MHHHUMAaJbHOE 3HAa4YeHHE TMpejeiia TeKy4eCTH WJIM  BPEMEHHOTO
CONPOTHUBIICHHSI, TIOJIyYCHHOE NPU HCHBITAHUSIX HE MeHee JByX 00pasloB, OTOOPAHHBIX M3 ITHX
AIIEMEHTOB.




2.18. PacueTHOe CONpPOTHBIICHHE IpoKaTta W TPyO, M3 KOTOPHIX H3TOTOBJICHBI KOHCTPYKLHH,
cieayeT onpenesith no Gopmynam, npuseaeHHbM B Tada. 1 CHull I11-23-81%*. TIpu 3TOM 3HAYEHHUS
npesena TeKy4ecTH Ry, 1 BpeMEHHOTO CONPOTUBIEHHS Ry, Onpenensatores no 1. 2.17, eciy BbIIOJIHEHO
JIOCTaTOYHOE YMCIIO UCIIBITAHUH. B MIpOTHBHOM cilydae MpUHUMAIOTCS:

JUISL cTaineid, y KOTOPHIX NpHUBEICHHBIE B CEepPTU(HKATAX WM TOJyYCHHBIE NPH KOHTPOJIBHBIX
UCIIBITAaHUSAX 3HAUEHHs IIpeAeia TEeKYYeCTH W BPEMEHHOTO COIPOTHBICHHUS  YJOBJIECTBOPSIOT
TpeOOBaHUSIM IrOCYAapPCTBEHHBIX CTAHIAPTOB MJIM TEXHUYECKUX YCIOBHU Ha CTajb, AEHCTBOBABLINM BO
BpEMSI CTPOMTENILCTBA, - 10 MHMHHMAJIGHOMY 3HAUCHHIO O3THUX XapaKTepPHCTHK, YyKa3aHHBIX B
YIOMSHYTBIX JOKyMeHTax (mpui. 1);

JUI cTaled, y KOTOpPBIX NPHUBEICHHBIE B CEPTU(UKATAX MM IOJYyYCHHBIC INPH HCIBITAHUIX
3HAUYEHWA Ipenesia TEKydeCTH W BPEMEHHOTO CONpPOTHBIICHHS HHXKE, 4YeM MpPEeXyCMOTPEHHBIC
TOCYAAapCTBEHHBIMH CTAaHAAPTAMH WJIM TEXHHYECKHMH YCIOBHSMU Ha CTaib, JCHCTBOBAaBIIUMH BO
BpPEMS CTPOMTENBCTBA, - II0 MHHUMAIBHBIM 3HAYCHUSM IIPEAeNa TEKydecTH, NpPHUBEACHHBIM B
cepTH(HUKaTaX WU MTOTYICHHBIM IPH UCTIBITAHUAX.

Koadpunrent HagexxHOCTH 110 MaTepualry clelyeT NIPUHIMATh:

JUISL KOHCTPYKIMH, U3TOTOBJIEHHBIX 10 1932 ., 1 cTaineil, y KOTOPBIX MOJIyYeHHBIE TPH UCITBITAHUSX
3Ha4YCHHS Ipeena Tekydectr Hioke 215 MIla (2200 KFC/CMZ) -vm=1,2;

JUT KOHCTPYKIWH, H3TOTOBIEHHBIX B riepuox ¢ 1932 mo 1982 rr. - vy, = 1,1 mis craneit ¢ npenenom
tekydectr Hmke 380 MIla (3850 Kre/em?) o - Ym = 1,15 nnd craneit ¢ npeneiaoM TekydecTtu Boime 380
MITa (3850 kre/cm?);

JUTS KOHCTPYKIIU#, U3rOTOBICHHBIX mocie 1982 r., - mo tada. 2 CHull 11-23-81%.

2.19. Jlns 57eMEHTOB KOHCTPYKLMII, UMEIOIINX KOPPO3HOHHBIA HM3HOC ¢ moTepel Oonee 25%
IUIOLIAJM TONIEPEYHOr0 CEYEHHsI WM OCTaTOYHYIO IOCi€ KOPPO3MHM TONIIMHY 5 MM M MeEHee,
pacdeTHbIE CONPOTHBICHUS CHIDKAIOTCS ITyTeM YMHOXEHHUS Ha KO3((GHIUEHT Yy, NPUHUMAEMBIH IO
Tabm. 3.

Tabmnuma 2
KommuectBo 06pasnoB m|  Koadduuuent ag KonmuectBo 06pasos m Koappunuenr os
10 2,911 20 2,396
12 2,736 25 2,992
14 2,614 30 2,220
16 2,524 35 2,167
18 2,453 40 u 6onee 2,125

Ipumedanmsa: 1. [ng mpoMexyTOUHBIX 3HaYeHHH m KOIQOUIHMEHT o OmpenenseTcs JIHHEHHON
uaTeprionsnuei. 2. Koadbduiment ag onpenensier HIKHIOI 0OJHOCTOPOHHIOI IOIyCTHMYIO TPaHHUIly HHTEpBala,
COJIEpXKallyl0 C JIOBEpUTENbHOW BeposiTHOCTHIO 0,95, To ectb He MeHee 95% 3HaueHUN HOPMAIBLHO
pacnpezneneHHol ciy4yaifHO! BETUYMHBI CO CPEIHUM 3HAUEHUEM G, U JUCTIepcHen S’

Tabmuma 3
Crenenp arpeccuBHocTH cpesbl no CHull 2.03.11-85 Koaddrmmenr vy
CrnaboarpeccuBHas 0,95
CpenHearpeccuBHas 0,9
CusibHOArpeCcCHBHAS 0,85

2.20. PacyeTHble CONPOTHUBICHUS CBAPHBIX COCAMHECHUM  KOHCTPYKUHUH, MOJICHKAIIIX
PEKOHCTPYKIMH MM YCHJICHHIO, CJICIyeT Ha3HAaYaTh ¢ yYETOM MapKH CTajIH, CBAPOYHBIX MATCPHATIOB,
BHU/Ia CBAPKH, MOJIOKECHUS 1B, MPUMEHCHHBIX B KOHCTPYKIIHH.

IIpu OTCYTCTBHHM JaHHBIX, YCTAHOBJICHHBIX HOPMaMH, JOMYCKACTCS IPHHUMATD:

JUTSL YTJIOBBIX IBOB - Ryyn = RUN; vy = 1,25; Br = 0,7; B, =1,0 cumuras npu stom v, = 0,8;

I PACTAHYTHIX CTHIKOBBIX IIBOB KOHCTPYKIMH, M3roTOBIeHHBIX 10 1972 1., Ry = 0,55 Ry,
U3roToBNEHHbIX nocie 1972 r., Ryy = 0,85 Ry,.

JlommyckaeTcsl YTOYHATH HECYIIYK CHOCOOHOCTh CBapHBIX COCAMHEHHWA M0 pe3yJbraTaM
WCTIBITAaHUH.

2.21. PacueTHbIe CONMPOTHBICHUS CPE3y U PACTSDKCHHIO OOJTOB, & TAKXKE CMATHIO 3JICMEHTOB,
COEIMHSIEMBIX OOJNTaMH, cielyeT NMpuHUMaTh 1o Tabn. 58 u 59 CHull 11-23-81*. Ecnn HeBO3MOXKHO
YCTaHOBHTH KJIACC MPOYHOCTH OONTOB, TO 3HAYEHUS PACUCTHHIX COMPOTHUBIICHHUN CIIEIyeT MPUHIMATh
Kak Juist 00JITOB Kilacca MpOYHOCTH 4.6 - TIpu pacdeTe Ha Cpe3 U Kiacca MpodHocTH 4.8 - mpu pacuere
Ha PacTsHKCHHUE.




JlomyckaeTrcst yTOYHATh PACUETHBIE CONPOTHBIICHUS CPE3y M PACTKECHUIO OOJITOB IO pe3yabTaTaM
UCTIBITaHKH 00NTOB Ha pa3pbiB. [Ipy 3TOM HOMHKHBI OBITH UCIIBITAHBI HE MEHEE IATH OOJTOB OT KaXIOH
YCIIOBHOM MapTHH, COCTAaBICHHOW M3 OONTOB W TaeK OJHOTO THUIOpa3Mepa, OJWHAKOBOH (hOpMBI
UCIIOJIHEHHS], YCTAHOBJICHHBIX B OJHOTHUIIHBIX KOHCTPYKLHMAX OJHON Odepenu CTPOUTEIbCTBA (HO HE
6osiee 2000 6onTOB).

PacueTHOE compoTHBIICHHE OOJITOB PACTSIKCHUIO Ry NPUHUMAETCsl 0 MHUHHUMAILHOMY 3HA4YEHHIO
npesiena MPOYHOCTH, TTOJYYeHHOMY IIPH UCIIBITAHUSX, a PacueTHOE conpoTHBieHne cpe3y Rps = 0,8Ry:.

Tabnuua 4
Pacuernsie conporusnenns, Mlla (kre/cm?)
T'pynna cpe3y 3aKJICNOK WU CTalH CMSITHIO pacTsDKeHHUIO (OTPBIBY FOJIOBOK)
MapoK COC/IMHSIEMBIX 3aKJICTIOK U3 CTAJIM MapOK
COEIMHEHUS
C12, C13 0912 DIICMEHTOB C12, C13 0912
KOHCTPYKIUI
B 180(1800) 220(2200) 2Ry, 120(1200) 150(1500)
C 160(1600) - 1,7Ry - -

Ipumevanns: 1. K rpynme B oTHocsATCs coequHEHWs, B KOTOPBIX 3aKJIENKH IIOCTaBJICHBI B OTBEPCTHS,
MPOCBEPJICHHBIE B COOPaHHBIX JIEMEHTaX WIH B JeTalsix 1o KoHaykropaM. K rpynme C 0OTHOCSTCS COeTUHEHNS, B
KOTOPBIX 3aKJICIIKH [TOCTABJICHEI B IIPOABICHHBIC OTBEPCTHUS, CBEPIJICHHBIE 0€3 KOHIYKTOpa B OTIEIBHBIX ACTAJSX.
2. Ilpy npUMEHEHHH 3aKJENOK C IOTAHBIMH WJIM IOJYIOTAHHBIMHM TOJIOBKAMH pacyeTHbIE CONPOTHBICHHS
3aKJICTIOUHBIX COCOUHEHHI Cpe3y U CMATHIO OHIDKAIOTC yMHOXEeHUEM Ha K03 durment 0,8. Pabora ykazaHHBIX
3aKJICTIOK Ha PACTSDKEHHE HE JIOIyCKaeTCsl.

2.22. PacueTHOE CONMPOTHUBIICHUE 3aKJICIIOYHBIX COCAMHCHHUH ClieayeT NpUHUMATh 1o Tadi. 4. Ecnu
B HCIOJIHUTCIHHONW JOKYMEHTAIIMA OTCYTCTBYIOT yKa3aHHS O CII0co0e 00pabOTKH OTBEPCTHH U
MaTepHajie 3aKJCNOK U YCTAaHOBHUTh UX HE MPEJACTABISICTCS BO3MOXKHBIM, PACUCTHBIC COMPOTHBIICHUS
MPUHUMAOTCS KaK ISl COSMHEeHNs Ha 3akienkax rpymmnbl C u3 cranu mapku Ct2.

OINPEJIEJIEHUE HAT'PY30K W BO3JENCTBUI

2.23. B cootBetctBuu ¢ ykazaausmu CHull 2.01.07-85 mpu pa3zpaboTke MPOEKTOB PEKOHCTPYKIHH
Y YCUJICHUSI Harpy3KH{ M BO3JEHCTBHS OIPEACIAIOTCS HA OCHOBE PE3yIbTAaTOB 00CIECIOBaHNIH, IPU 3TOM
aTMoc(epHbIE Harpy3KH JOIYCKaeTcs NMPUHUMATh C y4eTOM JAHHBIX ['OCKOMIHIpOMETa C Y4eTOM
MpPeAINoIaraéMoro Cpoka CiryKObl KOHCTPYKIHH.

PacueTHyl0 Harpysky cjeqyeT OIpEeAeNsiTh Kak IPOW3BE/ICHHE €€ HOPMATUBHOIO 3HAUSHHS Ha
KO3(QQHUINEHT HAJCKHOCTH O HATPY3Ke Y¢, ompenenseMsrii mo ykazamsm CHull 2.01.07-85. Ilpu
HaJIMYMM CTAaTUCTUYECKUX [JaHHBIX JIOMYCKAEeTCsl OINpPEIENsiTh pacyeTHble 3HAYCHUs Harpy3ok
HETOCPE/ICTBEHHO M0 3a/IaHHOM BEPOSTHOCTH MX MPEBBILICHHSI.

Tabnuna 5
Koapduuuenr o mis
Konctpykunu OCHOBHBIE JIEMEHTHI KOHCTPYKLIUH
CBapHBIX KJIEMaHBIX

®depMbl CTPOTUITBHBIE, ITosica 1 cTEep>KHU pEeIETKH 1,25-1,35 1,35-1,4
MOJICTPOITMIEHBIC U TIOIKPAHOBEIC
Komnonnsr:
CIUIOIIIHEIE TTosica m crenka 1,3 1,35
CKBO3HEIE Tlosica 1,7 1,8
Banku:
MPOKATHBIE Tlosica 1 cTenka 1,05 1,25
COCTaBHBIE To xe 1,2 1,25
Topmo3HbIE KOHCTPYKIIUU:
CILIOIIHEIE ITosica 1 TOpPMO3HO# TUCT 1,2 1,25
CKBO3HBIE ITosic u penreTka 1,35 1,4

HpHMeanHe. Iosic HOI[KpaHOBOﬁ 0aJIKH B COCTaB OCHOBHBIX 3JIEMEHTOB TOpMO3H0ﬁ KOHCTPYKIIUU HE
BKJIIO4YaCTCA.




2.24. B ciyyasx, KOrZa ONpEAENIUTh 3HAYEHHWs HAarpy3oK [0 JaHHBIM 0OCIenoBaHHH
I'ockomruzpomera He MPEACTABISIECTCS BO3MOKHBIM HIIH LIEJIECOOOpa3HBIM (OTCYTCTBHE HAOMIONCHUMH,
OTHOCHUTEJIHO HEOOIbINast HOJIST Harpy3KH B OOIIEM YPOBHE HarpyKeHHS H T. I1.), OHU ONPEEISIOTCS
no yka3anusaM CHull 2.01.07-85 xax 11 BHOBb IPOCKTUPYEMBIX KOHCTPYKIIUH.

2.25. HopmaruBHasi Harpy3ka OT COOCTBEHHOTO Beca KOHCTPYKIHMH OIpENeIseTcs Mo pe3ysibraramM
o6mepoB. KoadhuumeHTs! HaIe)KHOCTH 110 Harpy3Ke MpuHUMaroTcs 1o ykazanusm CHull 2.01.07-85.

CoOCTBeHHBII BeC CTAIbHBIX KOHCTPYKIHMH JOMYyCKaeTcsl yCTaHaBJMBaTh no yeprexxam KMJ] c
00s13aTeIbHBIMA  KOHTPOJIBHBIMU 3aMepaMu CEUCHHWH, a NP OTCYTCTBUM JTUX YEpTekKeW - Mo
pe3ysbTataM 00OMEpOB OCHOBHBIX AJIEMEHTOB KOHCTpYKIHMH (Tadi. 5). [Ipu aToMm Bec onpenensercs mo
thopmye

G = ‘//cGO ! (2)

rae Gp - Bec OCHOBHBIX AJIEMEHTOB, KH; . - CTpOUTENbHBIH KOAPPHUIUEHT Beca, IPUHIMAEMBIN 1O
Tabi. 5.

2.26. TlocTosiHHBIE HArpy3KH OT COOCTBEHHOT'O Beca CTAllMOHAPHO YCTaHOBJICHHOT'O 000pY10BaHHMS,
TpyOOIIPOBOAOB, MPOMBILIICHHBIX IPOBOIOK M arperaTtoB OMpPEAENIIOTCS 0 NaCHOPTHBIM JaHHBIM HIIN
pabo4nM uepTekaM ¢ ydeToM (PaKTHYECKOW CXeMBbl MX pa3sMEIleHHs W ONHPaHUs Ha KOHCTPYKIHMHU M
COTJIACOBBIBAIOTCS CO CITY»KOOM 3KCIUTyaTalluy 3JaHuH U COOPYKEHHH.

JanHble O Harpy3kax OT OOOpyIOBaHHS, NPHHATHIE B pacdeTe, MPUBOAATCS B TPOCKTHOU
JOKyMEHTAIlMH M B HEOOXOAMMBIX CIy4asX IMOJKPEIUITIOTCS NPHBOAUMBIMH B TIPOCKTE YCHIICHHS
YKa3aHUSMHA (PEKOMEHAAIMSIMH) TI0 SKCILTyaTalllH.

KoapunmenTsl Hane)KHOCTH TMO HArpy3ke JUId yKa3aHHbBIX BBIIIC BO3ACHCTBUI NMPUHUMAIOTCS
PaBHBIMH €AWHUIIE.

Tabmuma 6
KomyectBo 06pasioB m Koadpunumenr t KOHH%CT]?;) obpasuos Koa¢ppuuuenr t
5 2,13 15 1,76
6 2,02 20 1,73
7 1,94 25 1,71
8 1,89 30 1,7
9 1,86 40 1,68
12 1,8 60 u Ooiee 1,67

Tpumevanwns: 1. [lnst mpoMeXyTOUHBIX 3HAYEHHUH m KOG GUIMEHT (onpeerseTcs JIMHSHHON HHTEPIIOAIeH.
2. Kosddumpmenr t onpenensier 0MHOCTOPOHHUI TOBEPUTEIBbHBIH HHTEPBAJ Ul CPEIHEro 3HaueHHs HOPMAaJbHO
pacripeqieTIeHHOH BEIMYMHEI C TIOBEPUTEILHON BepOsSTHOCTEIO 0,95.

Tabnuma 7
Koaddrmmenr y, ans
I'py3onoaseMHOCT pexuMa paboThI 110 TpaBUIIaM pexxumHo# rpynnsl o [OCT
KpaHa, T I'ocroprexHaazopa 25546-82
JI C T, BT 1K, 2K | 3K, 4K | 5K |6K, 7K
Ho 5 1,15 1,35 1,5 1,15 1,25 1,35 15
Cs. 510 12,5 11 1,25 1,5 1,1 1,2 1,25 1,5
Cs. 12,5 o 20 1,1 1,2 1,4 1,1 1,15 1,2 1,4
Cs. 20 1,1 1,15 1,3 11 11 1,15 1,3

2.27. TlocTosHHBIE HAarpy3Km OT Beca MOKPBITHH (TIEPEKPHITHH) MPHHAMAKOTCA C YYETOM
Pe3yJIbTaTOB BCKPHITHI KPOBJIN (OTPAKIECHUH) M YCTAHOBJICHHUS COCTaBa CJIOEB.
HopmaruBHbIe 3HAUEHHS 3THX Harpy30K ONpENeISIOTCS B3BEIIMBaHHUEM 00pas3loB M 0OpaboTKoON
pe3yJIbTaTOB B3BEIINBaHMUS 110 GopmyIie

TIe
mi=t

P3P

g, :PnJ_rt/\/ESg,

cpenHee

apuMeTHIecKoe

3HA4YCHUC

BECa

©)

00pasIos;




m
Sg — Lz (|:>I - Pn)2 - cpeJHee KBaIpaTUYHOE OTKJIOHEHHE OT PE3yJIbTaTOB B3BEUIMBaHHUS; Pj
m-143
- Bec i-ro obOpasia, kH; m - xonudecTBo 00pasioB (e MeHee 5); t - KOIDDUIUECHT, YIUTHIBAOLIHIA
00beM BBIOOPKH U OonpeJiesisieMbli 1o Tad. 6.

3Hak «mwroc» B Gopmyie (3) mpuUHHMAaeTCs MpHU HEOJIArONPHATHOM JCWCTBUHM YBEIMYCHHOU
HArpY3KH, 3HAK «KMUHYC)» - P OJIATONPUSATHOM.

Koadunment Hane:)KHOCTH 110 HATpy3Ke Yf HOPMATHUBHOW Harpyske gy, OIpeelieHHO! o opMmyiie
(3), mpuHUMaeTCs paBHBIM CTUHHIIE.

2.28. KpaTtkoBpeMeHHbIC HArpy3KH Ha IUIOMIAKH, IEPEXOHbIC MOCTUKH U JIECTHHUIIBI, B TOM YHCIIE
HArpy3KH OT TOJIIIbI, YCTAHABIMBAIOTCS 10 Pe3yJbTaTaM O0CJICIOBaHUS M aHAIN3a TEXHOJIOTHIECKOTro
npolecca U yYUTHIBAIOTCS B MOJHOM 00BbEME TOJBKO MPH MPOBEPKE KOHCTPYKIHM, HEMOCPEACTBEHHO
BOCIPUHHUMAIOIIIX 3TH HATPY3KH.

2.29. HopmaTriBHbIC BEepTHKaJIbHbIC HATPY3KH, MEpelaBacMble KOJeCaMHd MOCTOBBIX U MOABECHBIX
KPaHOB, ONPEACIISIIOTCS MO MACIOPTHBIM JTaHHBIM HJIH [0 PEe3yJIbTaTaM B3BCIIUBAHUS KPAHOB.

[Ipyn B3BelIMBaHWU BEPTHKAJIbHOE pPACUYETHOE [aBICHHE MOCTOBOTO KpaHa OIpeAeNseTcs II0

¢hopmyne
. '

1 [Gkg, +76)(L=d) 7% Gy
m, L 2

rae My - KOJIMYECTBO KONEC C OJHOH CTOPOHBI KpaHa; O, Gy, - COOCTBEHHBIH BeC TENEKKH U MOCTa
kpaHa; L - mponeT mMocTta kpaHa; 0 - MHUHUMAIIbHO BO3MOXKHOE PACCTOSHHUE OT OCH TEJEKKH 10 OCH
paccmarpuBaeMoro psija; G, - MakCUMaibHas BEIMYMHA (aKTUYECKH ITOJTHUMAEeMOro MOJIE3HOTO Ipy3a
Ha KpIOKE KpaHa; Y’y - KOI(QQHUIMEHT HAZEKHOCTH 110 COOCTBEHHOMY BECy TEJNEKKH M MOCTa KpaHa,
MpUHUMAaeMbI Y’y = 1 mpu ompeaeneHUM Beca MO pe3yibTaraM B3BemMBaHUSA U Y’y = 1,05 mpu
OIpe/IeNIeHHH Beca 10 MAcIOPTHBIM JIaHHBIM (€CIM MPOBOAMIIOCH YCHUJIICHHE KOHCTPYKLHMH KpaHa, TO
CJIElyeT y4eCTh BEC 3JIEMEHTOB YCHIICHUS); ¥, - KO3(QGHUINCHT HAISKHOCTH IO TIOJHIMAEMOMY TPYy3y,
MPUHUMAEMBIH 0 pe3yabTaTaM CIEHUAIbHBIX HCCIEIOBAaHUM, a IPU OTCYTCTBUH JAHHBIX MO Tabi. 7
JUISl MOCTOBBIX KPIOKOBBIX KPaHOB U 11O TaOI1. 8 1 rpeli(epHbIX 1 MarHUTHBIX KPaHOB.

3nayenune F, ompemensemoro mo dopmyne (4), mpuHUMAeTCs He OONbIIe YKAa3aHHOTO B
rOCyJapCTBEHHBIX CTaHAAPTaX HA KPaHBI.

[Ipn ompeneneHNHM BEPTUKAIBHBIX KPAHOBBIX HArpy30K IOIYCKAeTCS YYHTHIBATH (HaKTHIECKOE
pa3MelIeHne 30H 00CITy>KUBaHUS KPaHOB U NPUOIIKEHHE TENIC)KKN K PsiLy KOJIOHH, €CIH pa3MEIIeHe
M rabdapuThl MOCTOSHHO YCTAHOBJIEHHOTO B 3J@aHWM OOOPYAOBAaHUS TAaKOBBI, YTO HAapyIIEHHE 3THX
OTpaHWYEeHUH (U3MIECKH HEBO3MOKHO, WM YCTAaHOBJICHBI OTPAHWYHTENHN MEepEeMEIleHUH KPaHOB MO
MYTSM U TEJIEKEK 110 MOCTY KpaHa.

2.30. HopmaruBHbIe 3Ha4eHUS] aTMOC(EPHBIX Harpy30K pEeKOMEHJyeTcs YTOUHSTh HAa OCHOBAaHWH
JMaHHBIX opraHu3anuii ['ockomruapomera. OOpaboTKa IaHHBIX BBITIONHAETCS [0 METOAUKAM,
NPUBEJICHHBIM B ITPWIL. 2 1 3.

[lpu onpeneneHUH BETPOBBIX HATPYy30K JIOMYCKAETCS YYHUTHIBATH (DAKTHUYECKYIO OPUEHTALUIO
3MaHUM ¥ COOPYXEHHWH Ha MECTHOCTH W 3aT€HEHHE OT COCEeIHHX CTallMOHAPHBIX 3JaHUNl U
COOpY>KEHUI.

2.31. Pacuet KOHCTPYKIMH Ha COBMECTHOE JEHCTBHE HArpy30K OT CHETa, BETPa M MOCTOBBIX KPaHOB
JIOIYCKAaeTCs BBIMOJHATh C HCIIOJIB30BaHHEM KOA(Q(HIIMEHTOB COYCTAHHS, ONPEACICHHBIX C yYETOM
peaNbHBIX CTATHCTHYECKHUX JAHHBIX M yJIEIBHOTO BIMSHUS ASHCTBYIOIINX Harpy3o0K.

F = , 4)

Tabmuma 8
Koadduuuenr vy, s
I'py3o3axBarHbIil VYcnosus- PEKHMA TIO PEXIMHO
opran Bun rpysa meperpysKH paBwIaM rpynnsl o 'OCT
I'ocroprexHanzopa 25546-82
T, BT 3K-5K | 6K-8K
I'petipep [leGenn, yroms, okanuHa|l3 mradens 1,1 1,1 1,1
U JIpyTH€ HEIMIKHE U HE|W3 TpHsMKa WK
06na)1a10n114€ u3 eMKOCTH, 14 14 1.4
MOBBILICHHO 3aI0JIHEHHON
CBA3HOCTBIO MaTepHalbl |BOLOH




Koadpuuuenr y, s
I'py3o3axBaTHblil VYcnosus- POIKHMA TIO POKUMHOR
opran Bun rpysa neperpyskn TIpaBUIaM rpymmsl o FOCT
T'ocroprexnamzopa 25546-82
T,BT 3K-5K | 6K-8K
IMoxsemHbIi Ckpan cranpHOM, gyryH B|C
SJIEKTPOMArHUT |dyIIKaxX HEMETAJIIMYECKOTO 1,3 1,3 1,5
OCHOBaHHS
C MeTamuIngecKoro 15 15 17
OCHOBaHHS
CraypHOHI TIpOKaT C pemeT4aToro 15 14 16
OCHOBaHHS
Co CIUIOIIHOTO
METAIUINYECKOTO 1,6 1,6 1,8
OCHOBaHHs

PacueTHoe ycuiie jr000r0 BUa (IPOJ0JIbHAS WM MTOTIEPEYHAs CUIIA, N3THOAIONTNN WITH KPY TSN
MOMEHT) B CEUYCHUH WJIM DJIEMEHTE KOHCTPYKLIUH OT OJJHOBPEMEHHOT'O IEHCTBHSI CHETOBOH, BETPOBOI 1
KPaHOBOH HAarpy30K PEKOMEHYETCsl ONPEENATh 1Mo hopmMyJie

N=yw(N,+N +N). (5)

rae N. u N, - ycunuss oT HeOnarompusaTHO IEHCTBYIOUIMX PACUETHBIX CHETOBOM M BETPOBOH

Harpy3ok; Ny - cyMMapHOe ycuwine OT BCeX HeOJaromnpHsTHO NEHCTBYIOIIMX KPAaHOBBIX HArpysok,

onpenenennoe mo npaswiam CHull 2.01.07-85; y - k03 HUIUEHT coYeTaHus YCHIINH, ONpeaeIaeMbIi
o hopmyiie

C. C C

+ d + *‘ ,
Cd-p)+p. CA-p)+p CA-B)+5

rae PBe, Ps, U Py, - KOIPPHUIIHUCHTHI, 3aBUCSIIUEC OT BEPOITHOCTHBIX CBOUCTB Harpy3ok; C., C,, C,, -
JIONM YCWIMH WM HANpsDKEHUH B CEUCHUH, YUNUTHIBAIOIINE YACIbHOE BIUSHNAEC CHETOBOH, BETPOBOH H
KpPaHOBOW Harpy3o0K.

Koaddumuentsr B, B U P ONPEnENstOTCs MO0 pealbHbIM CTATUCTUYCCKUM JAHHBIM O CHETOBOA,
BETPOBOW M KpAaHOBOW Harpy3kax M 0O0ECIEeUYHMBAIOT PAaBHOHAJECKHOCTH 3JIEMEHTOB KOHCTPYKIIHH,
3alPOCKTUPOBAHHBIX HA pa3JIMuHble KOMOMHAIMM YCHIMHA. B 3amac HameXHOCTH IJIT BCEX THIIOB
MOCTOBBIX KpaHOB U Bceii Teppuropun CCCP nonyckaercst npunumarts P = 1,45; B, = 1,45; B, = 1,85.

ITpu BRIYMCIEHNN KOX(DHHUIMEHTa COYETAaHHUS YCUINH () yASIbHOE BIUSHUE CHETOBOI, BETPOBOH U
KPaHOBBIX Harpy30K yYUTBIBACTCS MX JOISIMHU:

N N N

— C - — B - —_ K
CON+N,+N. " N+EN,+N, % N +N,+N,

[Ipn cnoxHBIX BHAax JAeQOpMaluHd, KOTAa B CEYEHHUH JICHCTBYIOT HECKOJIBKO Pa3sHOPOJIHBIX
CHJIOBBIX (hakTOpOB, B IpuBeeHHBIE (hopMyisl BMecTo yemnit N, N, u N oT cHeroBoii, BeTpoBoii n
KPaHOBBIX HArpy30K CIEAYET MNPEACTaBIIATh MAKCHUMAIbHBIE KPAEBble HANpPSDKCHHS B CEUEHHHM OT
JIEHCTBUS COOTBETCTBYIOIUX PACUETHBIX HAIPY30K.

ITpu pacuere Ha qpyrue BUABI HATPY30K U BO3ACHCTBHM KO3 (UIIMEHTH COUYSTAHNH MPUHUMAIOTCS
no ykazanusm CHull 2.01.07-85.

W:

IMPOBEPOYHBIN PACYET KOHCTPYKIIUN

2.32. TIpoBepouHBIi pacyeT KOHCTPYKIMHA C YY4ETOM BIHSHUS Ne(EKTOB BBIMOIHSACTCS C IENBIO
YCTaHOBJICHHS:

BO3MOKHOCTH JaJTbHEHIIICH IKCIUTyaTallud KOHCTPYKIUI 03 KaKUX-THOO0 OTpaHUICHUIA;

HEOOXOIUMOCTH YCHICHUS KOHCTPYKIUH;

BO3MOXKHOCTH  OTPaHWUYCHUI  HKCIUTyaTallkd  KOHCTPYKIMH IO  IUTAHOBBIX  PEMOHTHO-
BOCCTAHOBUTEIILHBIX PadOT:

HEOOXOIUMOCTH HEMEIJICHHOTO MPEKPAICHHS IKCIUTyaTaI[iK B aBAPUIHON CUTYaIUH.

2.33. TIpoBepky MNPOYHOCTH 3JIEMEHTOB, HWMECIOIIMX OCIIa0JiCcHUss B BHIC BBIPE30B, BBIPHIBOB,
MOJPE30B U T. II., CJICAYET HPOBOJHUTH IO IUIOMIAJNA HETTO C YYETOM DKCIECHTPHUCHTETOB OT CMEIICHUS
[IEHTPA TSDKECTH OCJIA0JIEHHOTO CEYCHUS OTHOCUTEINILHO IIEHTPA TSHKECTH MEPBOHAYAILHOTO CEUCHHUS B
COOTBETCTBHUH C yKazauusmu 1. 5.25 CHull 11-23-81*,




Homyckaercst BMecto (hopmyis (49) mo CHull 11-23-81* npumMensaTh GOPMYITy C UCHOJIb30BAHUEM

KOMIIeHcUpyromux 106asok yeumuit N ', M o u M ;’C“ :

N+N +(Mx+Mx )yc+(My+My )XCS

, (6)
ARyoyc C.l, Ryoyc Cy | y Ryoyc
ocim OCII ocIn ocn __ ocln ocln ocin __ oci,,0cn
rae N* =™ A™, M/ = N*y*™, M = N,
ocClt
Aocn I ocl |
o™ =0 |1- —x
AL
B dpopmynax o6o3Ha"ueHO:
Xc Y. - KOOpDAMHATHI HAuOOJiee HAMNPSKCHHOW TOYKH PEATBHOTO TOMEPEYHOTO CCUCHHUS,
COCTaBJIEHHbIE OTHOCHTENBHO TJIABHBIX Ocell X - x M y - y HeocnabmeHHoro ceuenus; A, ly, |y -
ocl oct

TCOMETPHUUCCKUEC XapAKTCPUCTUKHU HEeOoCIa0JIEHHOTO CeUcHusd; x , y - KOOpAWHATHI ICHTpPA TAKECTU

miomany ocnabnenus A°” B ocax x - X, ¥ - Y, |;m

- MOMCHTBI HWHCPIUH 0C.]'Ia6J'IeHI/IH;

oc
I y

ocI

:ﬁ_'_ Mxyocn N MyX

A, 1,
BBIYUCIIEHHOE /I HEOCIa0ICHHOTO CeYeHHs IPU ICHCTBUM 3alaHHBIX YCUIIUH.

3HaueHus n, C, ¥ ¢y npuHUMaroTcs 1o Tabn. 66 CHull 11-23-81* ny1s1 HeocnabneHHOTO ceyeHus.

2.34. Yuer BIMAHHMA KOPPO3HOHHBIX MOBPEXKACHHUII NPOU3BOAUTH YMEHBLICHHEM pacyeTHOH
TUIOLIAJIM IONEPEYHOTO CeUeHHUs ¢ yueToM TpeboBanuii . 2.19 u 2.46 Hacrosiero [TocoOust.
[Ipu paBHOMEPHOM KOPPO3HOHHOM H3HOCE BJIEMEHTOB PAaCYETHYIO IUIOIIAb TTONIEPEYHOr0 CCUCHHS

JIOIYCKAETCS ONPEAENATH 10 hopMyJIe
A%f = (1_ kSAA*) Ab J (7)

rae Ap - IUIOWAAs MONEPEYHOro CEUeHHs 3JIeMeHTa 0e3 ydera KOPPO3HOHHBIX MOBPEKICHUIL; K -
K03()(DHUIMEHT CITUTHOCTH CEYCHUs, PABHbIN OTHOIICHHIO IIEPHUMETPA, KOHTAKTHPYIOIIETO CO CPEeIoii, K
IUIOLIA/IN MOIEPeYHOro cedueHus. [IpubmmKeHHo BennunHy KodbduuneHra Ksy MOXKHO IPHHAMATD IS
yroJkoB - 2/t, nist 3aMKHYTHIX npodueit - 1/, s mBemiepoB u aByTaBpoB - 4/(t + d), smech tu d -
TOJIIIHAHBI TIOJIKK U CTEHKH COOTBETCTBCHHO.

PacuyeTHbIi MOMEHT CONMPOTHBICHHS JJIS OPOBEPKH MPOYHOCTH HM3THOAEMBIX HJIEMEHTOB
JIOMYCKAETCsI ONPEALISITh O hopMmyIie

or - HamnpsoKEHWE B IIEHTPE TSOKECTH IUIOmanu ociadnenus A’

W, = (L—kg, A¥W, . ®
rae Wy - MOMEHT COTNPOTHBIICHHsI CedYeHHs 6e3 ydeTa KOPPO3HOHHBIX MOBPEKICHHH; Koy -
K03(h(GULNEHT U3MEHEHHUs] MOMEHTA CONPOTHBIICHHS BCIIEICTBHE KOPPO3HMOHHOTO H3HOCA;
Koaddunmentst Kgy A1 HEKOTOPBIX TUIOPA3MEPOB MPOKATHBIX MPOQuiieii mpuBeaeHs! B Tab. 1
npui. 4.
BennunHa npoHuKHOBeHHUs1 KOppo3uu A* B popmysax (7) u (8) npuHUMaeTcs:
A* = A - Ipu OAHOCTOPOHHEH KOPPO3UH 3aMKHYTHIX Mpoduei;

A* = — - 1Ipu IByCTOPOHHEH KOPPO3UH OTKPBITHIX MPOGuIIeii (IIByTaBpOB, IIBEJUIEPOB, YTOJIKOB U

T. I.), TIe A - yMEHBIICHHE TOJIIMHBI JJIEMEHTa, PABHOE pa3HUIE MEXIYy HOMHUHAJIBHOU U
(haKTUIECKOM TONMIIINHAMH 3JICMEHTA.

2.35. CxaTple CIUIONTHOCTCHYATHIE OSJIEMEHTHl CTANBbHBIX KOHCTPYKIHH, HMeromue oOriee
HUCKPUBIICHHE, CIIEyeT PACCUUTHIBATH KaK BHEIICHTPEHHO CkaTble. OTiamune padOThI HCKPUBICHHBIX
CTep)KHEH OT BHEICHTPEHHO CXAaThiX (pUC. 1) pEeKOMEHIyeTCsl YYHTHIBATH YMHOKEHHEM CTPEIKH
UCKpuBIieHUsT crepxHs f; B HeHarpyxkeHHOM cocTossHMM Ha Kod(hduuument K mnepexoma ot
MaKCUMAaJIbHOM CTPESIKU, HCKPUBIICHHS K SKBUBAJIEHTHOMY KCIIEHTPUCHUTETY, IPUHUMAS M=K 1My, T
ms = foA/W

Koadpumuent Beraucnsiercs mo gopmyine

k=0,82+0,1,/pm, / 1. ©)

rae , - yclloBHas THOKOCTH CTEPXHS B IDIOCKOCTU WCKPHBICHHS; 1| - KO(PQOUIMEHT BIUASHUIL
(hopMsI cedeHust, npuHUMaeMbIid 1o Tabu. 7.3 CHull 11-23-81*.



2.36. Crpernka HCKPHUBJICHHS CTEP)KHS B HEHArpyKEHHOM COCTOSHUM OlpeersieTcs 1o hopmyie
fo=wof's (10)
rae f',, - monHasi cTpenka UCKPUBICHUS, 3aMEpEeHHasl IpU Harpyske crepxus cuiioil N’p (cMm. puc.
1); v - koadpdunment (0 < o < 1), BeraucIsiemMblii o hopmysie
—2
rnie o'=N '0/ A) < 71-2E / 2’2 - HaIpsDKEHUs B CTEPXKHE B MOMEHT 3amepa cTpelikd Ty, Ryo -

pacueTHOEe CONPOTHBIICHUE CTAH.
Ecmm ycunme B crepkHe N’y B MOMEHT 3aMepa CTpPENIKH ONPEIEIUTh HEBO3MOXKHO, CIeoyeT
TMPUHUMATH o = 1.

a) G! - gl
N,, o N
-~
]
e~ Kkf,
- _ .
My "fa=vo T
{'—;!’ PR SIS S,
]
1
)
N I

Puc. 1. CxaTblii cTepskeHb ¢ 00LMM HCKPUBJIEHHEM
a - Harpy>KeHHBIH; 6 - HeHarpy>KEHHBII1; 8 - YKBUBAJICHTHBII BHELIEHTPEHHO-CXKAThIH

2.37. Pacuer Ha yCTOWYMBOCTB CXKATBIX CTEP)KHEH U3 JIBYX CIIAPEHHBIX YTOJIKOB, PACTIOJIOKEHHBIX B
TaBp M MMEIOIINX HCKPUBJIEHHE B JBYX IUIOCKOCTSX Ooiee yKa3aHHBIX B TaOm. 2 mpui. 4, ciemyer
BBITIOJHATH 110 (hOopMyIIe

N/@,A <R, (12)

TAe Qyy - KOO OUIMEHT CHIKEHUS HECYIIel CIIOCOOHOCTH, ONpeIesieMbld Mo Tadir. 3-5 mpui. 4 B
3aBHCUMOCTH OT YCJIOBHOW TMOKOCTH B IZIOCKOCTH CHMMETPUU CCYCHUS

Ax=ly1i, R, TE

1 YCJIIOBHBIX OTHOCHUTCIIBHBIX CTPEIIOK I/ICKpHBHeHI/Iﬁ B IBYX IIOCKOCTAX

— f - f

_ 'xo ’ . _yo f .

Uo——l E/Ryo !VO—_I E/Ry01
0 0

IIpyU OTOM JIA DJIEMCHTOB PCHICTKH q)epM (KpOMe OIIOPHBIX PACKOCOB U OIOPHBIX CTOGK) CICayeT



YUUTBIBATh YNPYroe 3alleMJCHHE B T05caX, NPHHUMAs B IUIOCKOCTH (epmbl KodddummeHt
NpUBEJICHNS pacyeTHOH JuInHbI L = 0,8 ¥ ncronb3ys AaHHble Tadu. 4 npui. 4.

Ilpn onpeneneHnn CTPENOK UCKPHBIICHHS CTEP)KHSA B HEHArpy:KeHHOM cocTosHUH fyo m o cmemyer
PYKOBOJICTBOBAThCS yKa3zaHUAMH 11. 2.36.

He nomyckaeTcsi npuHUMAaTh 3HAYE€HHUS KO(PPHUIUEHTOB @y, OOJIblIe 3HAYCHUI KOIDPHUIMEHTOB @
JUTS ICHTPAIIbHO-CIKATHIX CTepIKHEH, MpuBeaeHHbIX B 1. 5.3 CHull 11-23-81%.

2.38. IlpoBepKy yCTOWYMBOCTH CTEpXHEH W3 CIIAPCHHBIX PABHOMOJOYHBIX YTOJIKOB, MMEIOIINX
KpOME MpPOCTPAHCTBEHHOTO HCKPHUBJICHHUS OCH €Ul W MeCTHble Ae(eKThl B BHAE BBIPE3OB WIN
JIOKaJIbHBIX NTOrHOeH MONOK, 1M caydas [l = [y = 1 pexoMeHyeTcsl BBIIOIHATE 1Mo Gopmyre

kL S Ryo 7/0 s (13)
¢UV OCJ'IA)

rae @y - Ko3QhHUIHeHT, onpeenseMslii mo Tabi. 3 mpui. 4; K,., - K03)OHUIMEHT, YIUTHIBAIOIIHIA
BJIMSHUE MECTHOTO BBIpE3a TMOJIKH, MPUHUMAEMBIA paBHBIM; K,.,, = 1 - eciM BBIpe3 pacrojioXKeH Ha
KOHIICBOM yYacTKe CTepkHs (B Mpenenax y3ioBoi (aconku); mo Tabn. 7 mpwi. 4 - eciu BbIpe3
PacCIIONIOKEH B TpeiesiaX CpeHEH TPETH JJIMHBI CTSPXKHS; [0 MHTSPIOJISAIMHY - B IPOUUX CIydasx; Ag -
IUIOIIAb HeochabneHHoro cedeHus. [l CTepkHEH, HE UMCIOIUX MECTHBIX JC()EeKTOB U
MOBPEXICHUH, clieayeT cuutath K,., = 1.

Yder BAMAHUS MECTHOTO Je(eKTa B BUIE JIOKATHFHOTO UCKPUBJICHHUS TIOJIOK OCYIIECTBIICTCS yTEM
nepexojia K SKBUBAICHTHOMY BbIpe3y ¢ mapamerpami l,., u b,.,, onpeaensembimu no morubwu Iy, u f,,
(Tabm. 8 mpun 4).

2.39. Pacder CKBO3HBIX CTEp)KHEH Ha YCTOHYMBOCTH B IUIOCKOCTH COCIMHHUTEIBHON pEIIeTKH
CJIeIyeT BBIIONHATE 0 001meit Gpopmyre

N /((D(DBCTA)) S Ryo}/c’ (14)

rae ¢ - koddduimeHT, XapakTepu3yoUHuid yCTOHYMBOCTh CKBOZHOTO CTEPXKHS B LIEIOM; (gep -
KO3((UINECHT, YYUTHIBAIOIIMA OCOOCHHOCTH pabOThl BETBEHl Ha ydacTKaXx MEXIy y3JaMu
COCIMHUTEJIBHON PEUIETKY.

BinsHue OOLIMX HMCKPHMBJICHUH CKBO3HOTO CTEP)KHS B IEJIOM YYHTHIBACTCS IIPU ONpE/ICICHUN
kodPunuenta ¢, koroperii mpuaUMaetcs mo CHull 11-23-81* ¢ yuetom tpeboBanuit m. 2.41:

NPY LEHTPAJIBHOM CXKAaTUH - B (QYHKIMH OT YCIOBHOM NMPUBEAECHHOMH THOKOCTH

Aot = dg @R T E (15)

NpH BHELICHTPCHHOM C)KaTUH - B QYHKIMU OT YCIOBHON NPHBEICHHOI I'MOKOCTH, BBIYUCIIAEMOM 1O

thopmyne (15) 1 OTHOCHTEIHHOTO SKCIICHTPHCHUTETA
m=e(Aa./l) (16)

Ile d. - pacCTOSHHE OT TJIABHOM OCH CEUYCHUs, NMEPICHAUKYISIPHON IUIOCKOCTH M3ruba, 0 OCH
Hanbosee CXaToil BETBH.

2.40. BinsiHue JIOKaJIBHBIX JIe()EKTOB U TOBPEXKICHUH, M3MEHSIONIMX YCIOBHS pabOThl OTENIbHBIX
BeTBeH (IIOrMObI BETBEIl M PEIICTKH, BBIPE3bl, PACLIEHTPOBKU U T. I1.), YYUTBIBAETCS IIPH OIPEACICHUN
Ko3pPHUINCHTA Oy, KOTOPBIN cienyeT mpuHuMath mo CHull 11-23-81* B 3aBUCHMOCTH OT THOKOCTH
OTAEJbHOW BETBM Ha y4YacTKE MEXAY Yy3JaMH COCAMHHUTENHLHOM pEIIeTKH B Cllydae, €Cli BETBb

paboTaeT Ha IEHTpAJIbHOE CXKaTHe, M B (DYHKIMH OT YCJIOBHOM TMOKOCTH Aner MIPUBEICHHOTO
OTHOCHTEJILHOTO SKCIIEHTPHCUTETa Mg /ISl BETBH, paboTarolell Ha CokaThe ¢ M3ruOOM. 3HAYCHUS Mgt
NPUHUMAIOTCS C Y4eTOM TpeboBaHuii m. 2.42-2.44.

J1ist IByXBETBEHHBIX KOJIOHH C BETBSMH JIByTaBPOBOTO U LIBEJUIEPHOTO CEYEHHMsI, pabOTaIOIMMH Ha
LEHTPAJIIbHOE C)KaThe, KOIPDHULIUECHT @y, BblunciieHHbld 110 CHull 11-23-81%, cnenyer ymHOXKaTh Ha
K03QPHUINESHT, TIPUHUMAEMBIH:

Vo =140,0440  Auer <25
npu _
VO =1!1 VBCT > 2,5,
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e Aser - YCIIOBHAS THOKOCTH BETBH Ha YYaCTKE MEXIY Y37IaMU COSANHUTEIHFHON PEIIeTKH.

Jlis pelieTyaThiX KOJIOHH IPOU3BOJICTBEHHBIX 3[JaHUN IPU OTCYTCTBUM MOBPEXKICHUH 31€MEHTOB
PEIIETKH JOITyCKAETCS MPHHUMATD Agr = A.

2.41. Cxarble CKBO3HBIE JIEMEHTHI CTAILHBIX KOHCTPYKIHMH B CiIydae WX OOIIEro MCKPUBJICHHS B
IUIOCKOCTH COEIMHUTEIBHOM PEIIEeTKH CIENyeT PACCUUTBIBATH 0 AHAJIOTHH CO CIUIOIIHOCTEHYATHIMU
(em. 1. 2.35). KoadduuueHT K K OTHOCHTETbHOMY 3KCLEHTPHUCHTETY BBIYHCIIASTCS 1O GopmyIie



k =0,8+0,25¢m/ Ze. (18)

2.42. TIpoBepKy yCTOHYMBOCTH CKBO3ZHOTO CTEP’KHS, HMEIOIIETO MECTHOE MCKPHUBICHHE BETBU WIIN
ec OcClnableHHe Ha y4YacTKe MEXAY Yy3JIaMH COCIUHHUTEIBHOW PEIICTKH, CIEAYET BBIIONHATH IIO
dopmyne (14), npudeM K03QOUIUCHT @y, JOIDKEH BBIYUCTATHCSA ¢ yueToM TpeboBanwmii m. 2.40. s
CKBO3HBIX CTEpXHEH ¢ edeKTaMH, yMEHBIIAIOINMH TUIOIA/Ab ONEPEIHOTO CEYECHHS BETBH, B pacieT
CJIelyeT BBOANUTH T€OMETPUUCCKHE XapaKTEPUCTHKN CEIECHHSI HETTO.

2.43. Hecymas cocOOHOCTh CKBOZHOTO CTEPXHS C JeQEeKTaMU WM MOBPEKICHUAMH PAacKOCOB
OLICHUBACTCS MPOBEPKOH yCTOHYMBOCTH CKBO3HOTO CTEPXKHS B IIEJIOM IO peKoMeHmamusM 1. 2.39 u
JIOTIOJTHUTEIBHON TMPOBEPKOW HECyIIeld CHOCOOHOCTH MOBPEXKACHHOTO (IeeKTHOr0) packoca C
TpeboBaHusMu 1. 2.35-2.38. Ilpu 3TOM Al pacKOCOB M3 OJMHOYHBIX YroikoB B Qopmyiny (12)
MOJICTABILIOTCA 3HAYCHUS Qyy, IPUHIMAaEMBbIe 110 Ta0JI. 6 Ipuil. 4.

B ciiyyae HEBBHINOIHEHUs! YCIOBUS YCTOWYMBOCTH JJIsl TOBPEXKACHHOTO PacKoca CIEAyeT CUUTATh,
4YTO OH HE YYacTByeT B paboOTe W IMONepevHas CHja BOCIPUHHMAETCS! BETBSMH, Pa0OTAIOMIMMH Ha
m3rub. Ilpm sToM KOIDODUIHMEHT @y B Gopmyrne (14) momKeH ompenensaTbes Kak M CXKaTo-
M30THYTOTO 3yeMEHTa. IIpuBENCHHBIH OTHOCHTENBHBIM SKCIEHTPHCUTET MAJSI OMNPEICICHHST (Pyer
JIOIYCKAaeTCsl HAaXOIUTh B 3aBHCUMOCTH OT MAaKCHMAaJIbHOTO H3THOAIOIIETO MOMEHTA B BETBH |luer
BBIYHCIIIEMOTO 110 (hopmyJie

/,le_ - QIBET /41 (19)

roe Q - momepeuyHas cuiia B CKBO3HOM CTepxkHE; |y, - IIMHA BETBH, NPUHHUMAacMasi PaBHOI
PacCTOSHUIO MEXK]Y y3JIaMU COCJMHUTEIEHON PEIIETKH.

B Tex cmydasx, Korja Hecymias CIIOCOOHOCTh packoCOB He OOecrednBaeTcs B IBYX HIH Ooee
CMEXHBIX ITAHEeNSX, SKCIUTyaTalusl CKBO3HOTO CTEPXKHS HE JOIYCKAaeTCs HE3aBHCHMO OT Pe3yJIbTAaTOB
JOPYTUX IPOBEPOK.

2.44. YCTOWYMBOCTE CKBO3HBIX CTEP)KHEHl ¢ Je(eKTaMi H3rOTOBJICHHS B BHIE PACLCHTPOBKU
packocoB (puc. 2), cienyer npoeputb mno dopmyne (14), mpu 3ToM KOIPPUIHEHT @y, JOIDKEH
ONPEeNeNAThCA KaK JUISl CXKATO-M30THYTOIO OJJEMEHTa C Yy4eTOM H3rHOAoIEero MOMEHTa Mg,
BBIYUCIISIEMOTO 110 hopMyIte

= 2
M, =Qtk /K, (20)
rac t - BeauumHa PaCOCHTPOBKU PACKOCOB, paBHAas IOJOBHHE PACCTOSHUA MCXKAY COCCAHUMH

nepecedeHHsAMH Ocell PaCKOCOB C OChI0 BeTBH (pHC. 2); K, - K03 (GUIUEHT, yuUTHIBAIOMMI BIMSIHHE
crenenu pacueHTpoBku ¥ = t/l; (I; - mpoekums packoca Ha BETBb) U IPUHUMAEM
k =1+ (21)
Ky - K03 DHUIHEHT, YIUTHIBAIONINI BIMSHHUE KECTKOCTH TMPHMBIKAIOIINX PACKOCOB, OTPEACIACTCSI
o hopmyiie
k. =1+0,51,/1_. (22)
rae |y - cyMMa IMOTOHHBIX JKECTKOCTEH IIEMEHTOB PEIICTKH, IPUMBIKAOIINX K Y3IY; |ye; - MOTOHHAS
JKECTKOCTh BETBH.
J1si KOJOHH Kapkaca TPOMBINUICHHBIX 3JaHUN JIOMycKaeTcs NpuHUMaTh B ¢opmyne (20)
otHomeHue Ky/K, = 1.

[Ipn ompeneneHnn KO3(POUIMEHTOB @y, CIEAYET YYHUTHIBATH (OPMY SIIOPHI H3THOAIOMINX
MOMEHTOB 10 JJIMHE BETBH MEX]Ty y3JIaMH COCTUHUTEIBHON PEIISTKH.
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Puc. 2. CkBO3HOI1 cTepskeHb ¢ PACHEHTPOBKOI pelieTKu

2.45. PacyerHas MpoBepKa Ha XPYNKYIO IPOYHOCTh ISl IEHTPAIFHO U BHEIIEHTPEHHO PACTIHYTHIX
9JIEMEHTOB, & TAKXKE 30H PACTSDKEHMSI N3rH0aeMBbIX 3JIEMEHTOB, MMEIOIUX TEXHOJIOTHUECKHE Je(eKThI
KOHCTPYKTUBHBIX (OpM, 00NaqarouX TMOHWKCHHOW XJIaJOCTOHKOCThIO (Tabm. 9 mpuin. 4),
BBITIOJIHSETCS, €CJIM TeMIeparypa MpH dKCIUTyaTallud MOXXET OBbITh HM)KE KPUTHYECKOW TeMIlepaTypbl
xpynkoctu (tabn. 10 mpui. 4). IIpoBepky Ha NHPOYHOCTH C YYETOM CONPOTHUBICHHUS XPYNKOMY
pa3pyIICHHIO ClIeyeT BBIIOIHATH 110 opmyrte

O-maxSﬂRuolj/u’ (23)
Il€ Omax - HaWOONBIIEE pacTATHUBAIONIEE HANPSHKCHUE B PACYCTHOM CEUCHHWH DJIEMCHTA,
orpezessieMoe 110 CEYEHHIO HETTO 0e3 yyeTa KO3 PHUIUEHTOB AMHAMUYHOCTH U CHIDKEHHUSI, pacdeTHBIX
CONPOTHUBJICHHH; B - KO3()(HUINECHT, yIUTHIBAIOIINA CHIDKEHHE KOHCTPYKIMOHHON IPOYHOCTH CTaIN
IIpY ITIOHW>KEHHBIX TEMIIEpaTypax.
Koadduiuent B pekoMeHIyeTCs OnpeneisiTh no Ghopmyiie

p=expl2y, (T -T,)]. (24)
rae 7 - pacdeTHass OTpHUIATeNbHAs TeMIlepaTypa JKCIUTyaTalldH, NpUHUMaeMas KakK CpeaHss
TeMIiepaTypa HauOoiee XOJIOMHOM NATHAHEBKH; Tg - KpPHUTHUYECKas TEMIIepaTypa XpYIKOCTH,

omnpezensemas 1o tabn. 10 mpuin. 4 B 3aBUCMMOCTH OT TOJIIMHBI 3JIeMeHTa {, THIIa 1 MoauduKayn
KOHCTPYKTUBHOH (Gopmbl (Tabn. 9 npuin. 4); W, - KOIPOHUIMEHT TeMIepaTypHOH 3aBUCHMOCTH,
npuHuMaeMsbiit 0,005 rpan ! s cramu mapku Ber3km, 0,0044 rpan 1 s cramm Mapku 0912C.

Jlyisi HU3KOJETMPOBAHHBIX CTallel APYrHX MapoK KOI(GHUIMEHT W, JOMYyCKaeTCs ONpEeNeNsiTh MO
JMHEHHOH MHTEPIOSINN B COOTBETCTBUH C PACUETHBIM COMPOTHBIEHUEM Ryo, HCTONB3YA W, = 0,0041
npu Ry, = 234 MIla u y, = 0,0028 npu Ry, = 310 MI1a.

Eciu ycnoue (23) He BbimosHseTcs win KodhduuueHT [ BhauciseMblid mo dopmyne (24),
OKa3bIBAETCSl MEHbIIE MPEAeNIbHO JolyckaeMol BemuuuHbl B* = Ryo/Ry,, JanbHelimas sKCIuTyaTarys
KOHCTPYKIIMH HE pa3peraercs: 6e3 IpUMEHEHUs! CTEeUAIbHBIX MEP MOBBIIICHHS XJIaI0CTOMKOCTH MU
CHIDKEHUSI HaNpsDKeHUH.

Tab6muma 9
Mapka ctanu Ber3 09172 10I"2C1 18"2Adno
ATy 15 20 25 30

CrneunanbpHble CIIOCOOBI YCHJIEHHMS KOHCTPYKIMH C LENbI0 MOBBINICHHS HX XJIaJOCTOMKOCTH
npuBeneHsl B Tabn. 11 mpun. 4. B cimydae mnpuMeHeHHs CIIEHHUAJbHBIX CIIOCOOOB yCHIICHHS,
YMEHBIIAIONIMX IUIONIAJb PAacueTHOr0 cedyeHHs paboyero 3JeMeHTa, HEoOXOANMO IPOHM3BECTH
MPOBEPKY HECYIIeH CHOCOOHOCTH JJIEMEHTa IO oOcialieHHOMYy cedeHuro. Ilpm HemocTaTOYHOI
Hecylled CHOCOOHOCTH IUIOIIAJh CEYEHUs! 3JEMEHTa CIEIyeT YBEJINWYUTh, COOMIOAast TMPH 3TOM
TpebGoBaHus 1. 6.8 Hactosmero [Tocobus.




2.46. YdyeT BIMAHMA KOPPO3HOHHBIX IOBPEXKICHUH HA CHIKEHHE CONPOTHBIIEMOCTH XPYIKOMY
pa3pyIICHUIO NPH MOHIKEHHBIX TEMIlepaTypax (IPH OCTATOYHON IHOCIE KOPPO3HMHU TOJIIMHE 5 MM U
MEHEE, WM eCJIM KOPPO3HMOHHBIM H3HOC MpeBBIIAcT 25%) ciemyeT NMPOW3BOAWUTH MO H3MEHEHHUIO
KPUTHUYECKOH TeMIlepaTypsl XpYIKOCTH T¢. B aTom cimywae T, onpenenennyro mo tabu. 10 npu. 4,
CJIEyeT YBEINYNTh Ha BEIMUNHY cMemeHus AT, IpUHUMaeMyto 10 Tabi. 9 B 3aBHCHMOCTH OT MapKu
cranu. JlanpHEHINA pacyeT BBIMOIHACTCS 10 yKa3aHusM 1. 2.45 Hacrosmiero [TocoOust.

PE3YJIBTATBI OHEHKN TEXHUYECKOI'O COCTOAHUA KOHCTPYKIIUN

2.47. Tlo pe3ynbTaTaM OCBHJETEILCTBOBAHUS U MPOBEPOYHOI0 pacyera OLEHUBAETCS TEXHUYECKOEe
COCTOSIHHE KOHCTPYKIMH M IPUHAIJICIKHOCTh X K OJJHOM W3 TPYIIIL:

paboTOCIOCOOHOE - HECMOTpsT Ha OTCTYIUIEHHS OT HOPM, TOCYAApCTBEHHBIX CTaHIApTOB W
TEXHHYECKOM MOKYMEHTallMM, HOPMallbHas OKCIUTyaTalusl KOHCTPYKIMH oOecrieynBacTcsi B
KOHKPETHBIX YCJIOBHSAX PACCMAaTPHUBAEMOT0 3/1aHHS HIIH COOPYKEHHS;

OTPaHMYEHHO Pa0OTOCIOCOOHOE - TSI WCHOIB30BAaHUS KOHCTPYKIMHA HEOOXOIMUMO MPOBEICHHE
CHEIUATBHBIX (IOMYCTUMBIX YCIOBHSAMH 3KCIUTyaTallii) MEPONPHATHHA MO KOHTPOJIO 33 COCTOSTHUEM
KOHCTPYKLIMH, HapaMeTpaMu TEXHOJOIMYEeCKOro Ipolecca, Harpy3kaMM WIH JIPYTUMH YCJIOBHSAMH
9KCIUTyaTalK (BO3MOXKHO C OTPaHHYCHUSIMH 110 ITPOIOJDKUTEIBHOCTH (DYHKIIHOHUPOBAHUS);

HepaboTocrocoOHOe (HEeMOMYCTUMOE) - CYHIECTBYIONIEE WM MPOTHO3ZUPYEMOE II0 pacyeTy
COCTOSIHHE KOHCTPYKLMII SIBIISIETCS OJHUM M3 MpEJeNbHBIX cOcTosiHUM 1o knaccudukamuun CT COB
3972-83 u 0e3 ycusIeHUsI KOHCTPYKIMH HE MOT'YT OBITh JOITYILEHbI K AKCIUTyaTalluy.

2.48. KoHCTpyKIMH, HAXOASIINECS B HEPAOOTOCIIOCOOHOM COCTOSIHUH, JIOJIXKHBI OBITh YCUIICHBI WIIN
3aMEHEHBI, IIpU 3TOM Ha cTaguu A (cM. 1. 1.6) momkeH OBITH BBINOJIHEH KOMILIEKC MEPONPHSITHH,
00ecIeunBaOIINX OTPaHMIEHHO pab0TOCIOCOOHOE MX COCTOSIHHE.

2.49. TIpoexToM IODKHO OBITh MPEIYCMOTPEHO BOCCTAHOBJICHHUE, KaK MPaBUIIO, pabOTOCIOCOOHOTO
COCTOSIHHS BCEX COXPaHAEMbIX KOHCTpYKImH. [Tpn sTom:

OTKJIOHEHUsSI T€OMETPHYECKON (hOPMBI, pasMEpoOB 3JIEMEHTOB M COCAMHEHHMH OT HOMMHAJIBHBIX
(TIpenyCcMOTpEHHBIX ~ TPOEKTOM), TpeBblmaromme gomyctumble CHull 1I1-18-75, HO He
NPENATCTBYIONIME HOPMaJbHOW SKCIUTyaTallMd, MOXXHO HE YCTPaHsSTh, €CJIM Hecyllas CrocoOHOCTh
KOHCTPYKLUI obecrieunBacTes ¢ yuetoM TpeboBanuii m. 2.32-2.46 Hacrosiero [Tocoous;

JIONyCKAaeTCsl HEe YCHJIMBATh OJJIEMEHThl KOHCTPYKLHMH, HMeomue THOKOCTb, NPEBBIIAIOIIYIO
npeJeibHbIe 3HAUCHUs, ycTaHOBICHHBIC mil. 6.15 u 6.16 CHull I1-23-81*, eciau 3TH 3JIEMEHTHI HE
MMEIOT UCKpUBIICHHH, npeBblnaronux gomyckaemble CHull 111-18-75 u ycunus B 9THX diieMeHTax He
OymyT BO3pacTaTh B cTaauM B, a Takke B TeX ClydasxX, KOrJa BO3MOXKHOCTh HX HCIIOJIb30BaHMUS
MPOBEpEHa PacdyeToM;

JIOIYCKaeTCsl He YCWIMBATh KOHCTPYKIIMH, BBIIIOJIHEHHBIE C OTCTYIUICHHWSIMH OT TpeOOBaHMH .
12.3,12.8, 12.9, 13.5, 13.6, 13.9, 13.14, 13.16, 13.19, 13.25, 13.27, 13.46, 15.13, 16.15-16.18 n 16.23
CHull II-23-81%*, ecau OTCYTCTBYIOT BBI3BAaHHBIC STUMH OTCTYIUICHUSIMH TIOBPEXKICHUS 3JICMECHTOB
KOHCTPYKLIMH, WCKIIOYEHbl HW3MEHEHHMsS B HEOJAarompusTHYIO CTOPOHY YCIOBHM 3KCILTyaTaluu
KOHCTPYKLMI M UX HEeCyIlas CIocOOHOCTh MOATBEPXKICHA PAcYeTOM C ydeToM TpeOoBaHuil mm. 2.32-
2.46 Hacrosmiero ITocoOust.

2.50. 1nst KOHCTPYKIMH JIOMYyCKaeTCsl UCIOJIb30BaTh 0€3 yCHIICHHS 3JIEMEHTBI, TPOrHObl KOTOPBIX
NPEBBIIAIOT MpejenabHble 3HaueHus no mm. 13.1-13.4 CHull 11-23-81%, HO He npensTcTBYIOT
HOPMaJIbHOM 9KCIUTyaTaluuu (TMEePEeABMIKEHUI0 MOCTOBBIX W IIOJIBECHBIX KpAaHOB, 0O0ECHEUCHHUIO
HaJIeXKHOI paboThl OrpakJarouX KOHCTPYKIHMH, OecriepeOoitHOM IKCIUTyaTalliil YCTAaHOBJIEHHOTO Ha
KOHCTPYKIHUSX 000PYIOBaHUS H T. II.).

2.51. daxT BHINOIHEHUS] KOHCTPYKIMHA N3 CTallk, Mapka WM CBOICTBa KOTOPOIl HE COOTBETCTBYIOT
ykazaumsM 1abn. 50 CHull I1-23-81%*, cam 1o cebe He MOXKET CITYKUTh OCHOBaHUEM ISl 3aMEHBI FITH
YCHIIEHHS KOHCTPYKIIHH.

B cirygasix, korma MaTepuai KOHCTPYKIHK He yAOBIeTBOpsieT TpedoBarmsaM tadn. 50 CHull 11-23-
81* nmmg  SJIEMEHTOB paccMaTpUBACMOM TpPYNIBI W KIMMAaTHYECKOTO paioHa, JajbHEHIIast
HKCIUTyaTaIisi KOHCTPYKIHH TpebyeT criennaibHOro 000CHOBAHHS.



3. OCHOBHBIE NTOJIOKEHUS IO TPOEKTUPOBAHUIO YCUJIEHUS
COXPAHSIEMBIX KOHCTPYKIIUA

OBIIHE MMOJIOKEHUA

3.1. C menpio cokpameHust 00beMOB padOT IO YCHIICHUIO, a B HEKOTOPBIX CIydasX M OTKa3a OT
ycuiIeHus HeoOXOIUMO BBISABIITE M HCIIONB30BaTh PE3EPBBI HECYIIEH CHOCOOHOCTH COXPaHAEMbIX
KOHCTPYKLUH IIyTeM:

YTOUHEHHUs YCWIHMH, MAEeHCTBYIOIIMX B IEPEHANPSIKEHHBIX JJIEMEHTaX, 3a CuYeT yueTa
MPOCTPAaHCTBEHHOW paboThl Kapkaca; (pakTHUECKHX YCIOBHH COCIUHEHHMS M 3aKpeIUICHHs, ydera
(hakTHYECKNX 3HAYCHUI HArpy30K, BO3JEHCTBUI U UX COYCTAHNH;

YTOYHEHUS IPOYHOCTHBIX XapaKTEPUCTUK Marepuaia KOHCTPYKIMH M COeNUHEHHH, (haKTHUYeCKUuX
pa3sMepoB CeYEHUN U 3JIEMEHTOB,

BKJIIOUEHHUS! B pabOTy OrpakJalolMX KOHCTPYKLUMH WJIM JPYrHX BCIIOMOTATEIbHBIX DJIEMEHTOB
31aHUN U COOPYKEHUH.

C 5TOH WEenpl0 PEeKOMEHIYETCS MPOBEACHUE MEPONPHATHH [0 YIYyUYIICHHIO YCIOBHH pPaOOTHI
HECYIINX KOHCTPYKIMH TaKUX, KaK:

M3BICKaHNE BO3MOKHOCTH YMEHBIICHHUS HAarpy3oK, ACHCTBYIOIIMX HA BCE 3AaHHE WIN OTACIbHBIC
3JIEMEHTHI €T0 (OrpaHHYCHUE TPY30I0BEMHOCTH KPaHOB, UX COMIKCHUS MEXIy coOOH, OorpaHNYEHHE
XOAa TEJEKKH, M3MCHCHHE CXEMBI DPACIHOJIOKCHHS KpAaHOB HAa MOAKPAHOBBIX IyTSIX, H3MEHEHHE
KOH(UTYpalnuy KPOBIH Ul YMEHBILICHHSI CHETOBBIX MEIKOB, MEPOIIPHUATHSA 110 00Opb0E ¢ OTIIOKEHUEM
MPOMBIIIJICHHON MBLIH U T. 11.);

YMEHbIIICHUE HAarpy30K OT Beca OTPakJaloLIMX KOHCTPYKLUH ITyTeM 3aMEHBI UX 0oJiee JISTKUMH, B
0COOCHHOCTH B TeX ciydasX, KOrja 3aMeHa OrpaXJaloUMX KOHCTPYKUMH CBs3aHa C HX
HEYJIOBJIETBOPUTEIHLHBIM COCTOSHHUEM.

MeponpusTusi M0 yMEHBUICHHIO KPAHOBBIX M JPYTHUX TEXHOJOTHYECKHX HArpy30K HE JOJDKHBI
YXYIIWAaTh yCIOBHS OCHOBHOTO IPOM3BOJICTBA M JIOJDKHEI OBITH 0053aTEIBHO COTTIACOBAHBI CO CITY>KOOH
9KCIUTyaTaIl|H, BKJIIOYAs IPHEMBI M METOIbI KOHTPOJIS 32 YPOBHEM Harpysox.

3.2. OCHOBHBIMH CIIOCOOAMH yCHIICHHSI KOHCTPYKIIMH SIBIISTIOTCS:

YBEIMYCHHUE TUIOMIA M MONIEPEYHOTO CEUSHHMS OTACNIBHBIX 3JIEMEHTOB KOHCTPYKIIUH;

M3MEHEHHE KOHCTPYKTHBHON CXEMBI BCETO KapKaca MM OTACIBHBIX 3JIEMEHTOB €r0, B pe3yibTaTe
9Yero MEHsETCs pacueTHast CXeMa;

peryaupoBaHuE HAIPSAKEHUH.

Kaxxnplif u3 3TUX CocoOOB MOXKET MPUMEHSTHCS CAMOCTOSITENIFHO MM B KOMOMHAIIMU C JPYTHM.
IIpu BBIGOpe crmocoba ycuneHHss M pa3paboTKe MpPOEKTa YCHICHHS HEO0O0XOAWMO YUYUTHIBATh
TpeOOBaHUS MOHTAXXHOH TEXHOJIOTUYHOCTH.

3.3. Ilput KOHCTPYKTUBHOM O(OPMIICHHH YCHIICHHSI TyTEM YBEJINYEHHs CEYSHUIH HE0OX0AUMO:

00ecIeunTh HAZEeKHYI0 COBMECTHYIO pabOTy 3JIEMEHTOB YCHIICHHS M yCHJINBAEMOW KOHCTPYKIIHH,
B TOM 4YHMCIIe TPEOOBAHUS MO0 MECTHOW YCTOMYMBOCTH (pa3Mephl CBECOB, OTTHOOB) W HEHCKaXKaeMOCTH
cedeHus (ycTaHOBKa B HEOOXOMMEIX CITydasix pebep, muadparm u T. IL.);

HEe TPUHUMATh PEIICHWH, 3aTPyIHSIONMX IPOBEACHHE MEPONPHUATHH MO AHTUKOPPO3HOHHOMN
3aIIuTe, B OCOOCHHOCTH BEAYNIMX K INEJICBOM KOPPO3MM HIIM OOPa3OBaHMIO 3aMKHYTBHIX ITOJIOCTEH,
MPUMEHSS B HEOOXOIUMBIX CIIy4asx FrepMEeTH3aLuUIO IeTeH;

Ha3HauaTh MecTa OOpBIBa 3JEMEHTOB YCHJICHHUS U3 YCIIOBHS PabOThl HEYCHJICHHBIX CEYEHHI mpu
JICHCTBUU pacueTHHIX HArpy30K B YIPYTOH CTaIuH, HE TOMyCKasi pe3KUX KOHIIEHTPATOPOB HaNpPsKEHUI
B yKa3aHHBIX MECTax;

YUUTBHIBATh HAJIMUME KOHCTPYKTUBHOTO O(QOPMIICHHS y3JI0B, peOep )KECTKOCTH, ITPOKIIAIOK U T. 11, a
TaKKe JIOMYCTUMOCTh YBEJIHMYCHUS rabapuTOB CTPOUTEIBHBIX KOHCTPYKIIHIA;

obecrieuynBaTh TEXHOJIOTHYHOCTD MPOM3BOACTBA paboT 1O YCHIICHHIO, B YaCTHOCTH, JOCTYIHOCTh
CBapKH, BO3MOKHOCTb CBEPJICHUS] OTBEPCTHH, 3aKpyIHBAHMS OOJITOB H T. 1.

3.4. Ilpn ycuiieHHN KOHCTPYKIMH ITyTeM N3MEHEHHs KOHCTPYKTUBHOM CXEMBI TpeOyeTcst:

YUHUTBHIBAaTh NEepepaclpesieieHe YCHINH B KOHCTPYKIUSX, DJIEMEHTaX, y3JlaxX, a TaKKe B OIOpax,
BKJIFOYast JOTIOJIHUTENBHBIE IPOBEPKH (DyHIAMEHTOB;

YUUTHIBaTh PAa3HOCTh TEMIIEPATyp, €CIM CYIIECTBYIONIME M HOBBIE KOHCTPYKIMH MOTYT
IKCIUTYaTUPOBAThCS B Pa3HBIX TEMIIEPATYPHBIX PEKUMAX, a TAKKEe TEMIEPATypHBIH DPEXUM MNpU
3aMBIKaHUX CTATHYECKH HEOIPEAETINMbIX CHCTEM;

MpeayCMaTPUBAaTh B KOHCTPYKTHBHBIX PEIICHHUSIX 3JIEMEHTOB M Y3JI0B BO3MOXKHOCTH KOMITEHCAIINN
HECOBIA/ICHUS Pa3MEPOB CYIIECTBYIOMINX W HOBBIX KOHCTPYKITHH.

3.5. Crnoco6 ycuieHHs KOHCTPYKIHMH, MNPEAyCMaTPUBAIOIINN pEryJupOBaHNe HANPSIKEHHH,
MO3BOJISIET YMEHBIIUTD YCHUIINSA, EHCTBYIOMNE B KOHCTPYKIMH. [IpenMyIIecTBO ero COCTONT TaKkkKe B



TOM, 4YTO YCWICHHE MOXXET IPOU3BOAUTECSA 0e3 pasrpy3Kn KOHCTPYKIMH M OCTaHOBKH
TEXHOJIOTHYECKOT0 ITpoLecca.

3.6. DieMeHTHl ycuieHHS HEOOXOIMMO MPOEKTHPOBATh, KaK MPaBUJIO, OPUEHTUPYSICH Ha IOITHOE
M3TOTOBJICHHE MX B 3aBOJICKMX YCIIOBHSIX. B 0COOBIX Cily4asx IOIyCKaeTcss M3rOTOBJICHHE JeTajiel
YCHIJICHHS C IIPUITYCKOM M HOCJieytoie 00paboTKol Ha MECTe YCTaHOBKH.

[Ipucoenuuenue aeraneil ycuineHus: K KOHCTPYKLHSIM BBIIOJIHSETCS C TOMOLIBIO CBapKH, Ha Oontax
Kjacca TOYHOCTH A M B mim BbICOKONPOYHBIX. B ciydae omacHOCTH BO3HMKHOBEHHS XPYITKOTO WIIU
YCTAJIOCTHOTO Pa3pyLIeHUs] MPUCOSIUHEHHE OCYIIECTBIIATh Ha BBHICOKONMPOYHBIX Oonrax WM Ooirax
Kiacca ToyHOCTH A. IIpu cooTBeTCTBYIOIEM OOOCHOBAaHMM JIONYCKaeTCs MPUMEHEHHe aro0ened n
CaMOHape3alouX BUHTOB.

3.7. Mapky cranu 3IeMEeHTOB YCHIICHHS ClIeAyeT HazHadaTh o Tadn. 50 CHull 11-23-81 * ¢ yuerom
KauecTBa CTAIN YCHIMBAEMOH KOHCTPYKUMH. ECIM 3TH KOHCTPYKLMH BBIIOJHEHBI O€3 CBapKH M
OTCYTCTBYIOT JaHHBIE O CBAPUBAEMOCTH CTaJI, TO UL X YCHICHHS CBapKy MOKHO IIPHMEHSTH TOJBKO
HOCJIe TIPOBEICHUS OLICHKH CBAPHBAEMOCTH.

3.8. Ilpumensiemas IJisl SJIEMEHTOB YCWIICHHWS CTajb, KaK IPaBUJIO, HE IOJDKHA YCTYIAaTh IO
KaueCcTBy MeETaJuly YCHJIMBAaeMbIX KOHCTPYKLUHMH (110 MEXaHWYECKHMM CBOWCTBaM, BS3KOCTH U
CBAapHUBaEMOCTH).

[Ipu ycuneHUH KOHCTPYKIMH, SKCIUTyaTUPYEMBIX B arpeCCUBHOI cpenie, KOppO3HOHHAsI CTOMKOCTh
MeTala O3JIEMEHTOB YCWJICHHs JOJDKHA OBbITh HE HIKE CTOWKOCTH MeTajlyla yCHJIMBaeMOU
KOHCTPYKLIUH.

YCWIEHHE BAJIOK

3.9. Beibop criocoba ycuieHns OnpeaeseTcs:

YCIOBUSIMH ONHUPAHWA Ha OalKy 3JIEMEHTOB IEPEKPHITHH WM TOKPHITHH (IO BEPXHEMY WA
HIDKHEMY TI05ICY);

BO3MOXKHOCTBIO YBEJIMUEHUS] CTPOUTEIBHOW BBICOTHI OaJKM ¥ HaJIMYHEM IPOCTPAHCTBA JUIS
pa3MelleH s SJIEMEHTOB YCUIICHHS;

BO3MOXKHOCTBIO BBITIOJHEHHS Pa0OT 0€3 OCTaHOBKU MPOU3BOJICTBA MIIM BO BPEMsI TEXHOJIOTHUYECKUX
MepepPHIBOB;

TEXHOJIOTUYECKMMHU BO3MOKHOCTSIMU M3TOTOBJICHHS 1 MOHTa)Ka DJIEMEHTOB YCHJICHUSL.

3.10. Ilpu ycunenun Oaok myTeM yBedudeHUs cedeHusi (puc. 3) Hambojee palMOHAIBHBIMHU MO
pacxomy CTaluM SBJIAIOTCS JBYCTOPOHHHE CHMMETPHYHBIC WIH OJN3KHE K CHMMETPHYHBIM CXEMBI
YCHIIGHHS «a» - «e» C PACIIOJIOKCHUEM 3JIEMEHTOB YCHJICHHS 110 BO3MOXKHOCTH JaiblIe OT LEHTpa
TSDKECTH HEYCHIJICHHOTO CEYEHUsI OaKH.

[Ipn omMpaHny HACTHWIIOB IO BEPXHEMY IOSACY OAJIKH PEKOMEHIYIOTCS CXEMBI «8»-«K», TIPH 3TOM
HECUMMETPHYHOE YCHJIEHHE 10 cxeMe «u» DOSOQPEKTUBHO TOJNBKO TPH  HCIIOJIb30BAHHU
YIPYTOIIACTHYECKOW  cTaguu pabdOThl Marepuaja CyIIECTBYIOUIEH KOHCTPYKUMH WIM IIpH
PErylMpoOBaHUM YCWINH, B OCTaJbHBIX clIydasx Oojee IerecooOpa3Ha cXeMa OIXHOCTOPOHHETO
YCUJICHHS «K» CO 3HAUYUTEJbHbIM YBEJIMYCHHEM BBICOTHI CEUCHHUS. Y CHIIEHHE COCTaBHBIX CBapHbBIX
6anok, uMeromux pedpa KECTKOCTH, C HMCIOJIb30BAHUEM CXEMBI «8» M «2» TpeOyeT TuO0 BBIPE3KH
pebep, MO0 MOATOHKH IIEMEHTOB YCHIICHHS, II03TOMY 00Jiee pallMOHANBHBI B JAHHOM CIIydae CXEMbI
«0» U «e», a TMIPU HEOOXOJMMOCTH YBEJIIMYEHHs NMPOYHOCTH BEpPXHEW YacTH CTEHKH (Hampumep, B
cilydae Tepejady COCPEAOTOUCHHBIX Harpy30K) MOKET OBITh PEKOMEHJOBAHA CXEMa «JHCH.

3.11. Ycunenue 6ajok myTeM U3MEHEHUSI KOHCTPYKTUBHOW CXEeMHI (pHC. 4) MaJlo 3aBHCHT OT MecTa
ONMUpaHMs IUIMUT HACTWIA, OJHAKO IPH YCWJICHHH IO CXeMaM «a» M «0O» IyTeM IpeBpaIleHHs
pa3pe3Hoil KOHCTPYKIMH B HEPAa3pE3HYIO TPEOYeTCsl BOSMOXKHOCTD JIOCTYTIA K Y3JIaM COTIPSKCHUSL.

YcTaHOBKA JIOTIOHHUTENBHBIX MOJIKOCOB (CXEMBI «8» M «2») BO3MOXHA IPH HAJIUYUH CBOOOIHOTO
MPOCTPAHCTBA I10]] OaTKaMH.

Hcnonb30BaHKUE 3THX CXEM 3aBHCHUT TaKXKE OT CIOCOOOB YCHIICHHUS KOJIOHH M (DyH/IaMEHTOB.

[Tpu HanuyuK cBOOOJHOTO MPOCTPAHCTBA O] LEHTPAIBHON 4acThi0 OaKN 3(PEKTUBHBIMH MOTYT
OBITh CXEMBI «0» U «e» C OJHO- WIHM JBYCTOCYHBIM INMpeHresieM. [Ipy MCIONb30BAaHUU 3THUX CXEM
cielyeT O0eCredYnTh KOHCTPYKTHBHBIE METOJbI PACKPEIUICHHS TOYEK Iepernda IIIpeHres u3
TUIOCKOCTH CHCTEMBI.

PexomeHyeTcs Takke COcOOBI ycHiIeHHs 0ajJoK ¢ MOMOIIBIO JOTIOJHUTEIBHBIX 3aTSKEK (CXeMBbI
«IC» W «3») ¥ TIOABEICHUSI JIOTIOTHUTEIBHBIX OAJIOUHBIX KOHCTPYKIHUI (CXEMBI «U», «K») JUI YCUIICHUS
MPOTOHOB PaIMOHAIbHA CXEMa «J1» C MOJBEICHNEM JOTIOHUTEIBHBIX OIOp, NepeIalolIiX Harpy3Ky Ha
NapauleJIbHO YCTaHABIIMBAEMBbIE JIBYXKOHCOJIBHBIE TIOPYTH.
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Puc. 4. Ycuienue 6aj0k myreM U3MeHeHHs MX KOHCTPYKTHBHOM cXeMbI
a-J1 - CXeMBI yCHUIICHUS

HpaKTI/I‘-IeCKI/I BO BCEX ClIydyasdaX YCUIICHHUSA C M3MCHCHHUEM KOHCTPYKTHUBHBIX CXEM uenecoo6pa3Ho
HCIIOJIb30BAHUC METOJIO0B AKTHUBHOTO PEryJIUpPOBaAHUA yCI/IJ'II/Iﬁ JUIA BKJIIFOUCHHA B pa60Ty HOBBIX
3JICMCHTOB.
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Puc. 5. YcraHOBKA HAKJIOHHBIX pedep #ecTKOCTH
a-0 - 6e3 MIPUroOHKH K TosicaM; 6-2, e - C IPUTOHKOMH

3.12. Eciu mpu yBeNMYEeHWH HArpy3oK He oOecredeHa MPOYHOCTh CTEHKH MO Cpe3y WM ee
yCTOIﬁ‘IHBOCTB, TO PEKOMCHAYETCA YCTAaHOBKA JOMOJHUTCIIBHBIX TMOICPEYHBIX, IPOJOJbHBIX WIN
HaKJIOHHBIX pebep xecTkocTu. HakimoHHbIE pebpa KeCTKOCTH (PHC. 5) MOTYT HCIOIB30BAThHCS Kak 6e3
NPHUTOHKM K MosicaM OalIku, TaK M C IIPUTOHKOM, B MIEPBOM ClIy4ae OHH CYMTAIOTCS HE PabOTAIOIIMMU
Ha TOINEPEYHYI0 CHIYy M CIYXKAT TOJBKO Uil OOECIIeYeHHS] MECTHOH YCTOMYHMBOCTH, BO BTOPOM -
3HAYMTEIBHO CHIDKAIOT KacaTebHbIC HANPSDKCHUS B CTCHKE.

Ilpy 1poBepke IONMONHHUTENBHBIX pebep PEKOMEHAYeTCs HCIOJb30BaTh OIXHOCTOPOHHEE
pacronoxxeHue pedep M BBl MUHHMAIBHOTO KaTeTa. J[MaroHanpHbele peOpa, MPUTHAHHBIC K IOscaM,
PEKOMEH/yeTCsS NPOCKTHPOBATh HMAPHBIMH (JABYCTOPOHHHUMHM) M3 IIOJOCOBOI CTal WM YTOJKOB C

erHHeHI/IeM K IIOJIKaM U BepTI/IKaJ'ILHI)IM pe6paM 10 TUITY CXEM «8» U «e)» Ha pI/IC. 5 u yCTaHaBHI/IBaTB
HX BJOJb CKaTOM JUAroHaId OTCEKa.

OCOBEHHOCTH YCUJIEHHUSA TOAKPAHOBBIX BAJIOK

3.13. Ycuenue moaKpaHOBBIX Oajiok Juisi KpaHOB ¢ pexumamu pabotel 7K u 8K, mmerommx
MOBPEX/ICHUS B BUJIE YCTAJIOCTHBIX TPEIIMH, PEKOMEHYEeTCs JIMIIb B Ka4eCTBE BPEMEHHOI Mephl Npu
HEBO3MOKHOCTH OCTAaHOBKH IPOM3BOJICTBA JUI 3aMEHBI OAJIOK.

[Ipn kpaHax c JpYyrUMH peXHMaMH pabOTHl TOBPEXKJCHUS, CBA3aHHBIE C OKCIUTyaTaluen
MOAKPAHOBBIX 0alloK, OOBIYHO HE3HAYMTENbHBI, YCWIEHHE TakuX OaJloK Ienecoo0pasHo W



SKOHOMHYECKH OIpaBAaHHO. [Ipy 3TOM MOTYT OBITH UCIIOIB30BAHbBI CXEMBI YCHIICHUS PHC. 4.

3.14. Tlpu ycWIeHHWH TIOAKPAHOBBIX Oajg0K ©0€3 TOPMO3HBIX KOHCTPYKIMH MPH HEOOIBIIOM
YBEIMYECHUH KPAHOBBIX Harpy3ok (Ha 5-10%) MoxeT OBITh HCIIONIB30BaHA CXEMa YCHIICHUS MO pHc. 6,
@, pu OOJBIIEM YBEIMYEHUU HArpy30K HEOOXOJMMO TAaK)KEe YCHIICHHE W HHXKHETO Iosica 10 CXeMe
«6». DTH CXeMBI HE CIIOHBI U MOTYT OBITh BBIIOJIHEHBI 0€3 OCTAaHOBKH TEXHOJIOTMYECKOT0 Ipolecca, a
NpUBapKa 3JEMEHTOB YCWJIEHHS B HIDKHEM IIOJIOKCHUHM II03BOJIIET OOECIEUNTh KadyeCTBEHHOE
BBITIOJTHEHHE IIIBOB.

[Ipyn ycuieHMM NOIKPAaHOBBIX OajJOK C TOPMO3HBIMH KOHCTPYKIHMSIMH MOTYT HCIIOJIb30BaTHCS
CXEMBI «6», «2», «0». YCWICHHE IO CXeMaM «2» M «0» MOXET OBITh BBIIOJHEHO 0€3 OCTaHOBKU
TEXHOJIOTHYECKOTO IIPOIIECCa; MPH YCHICHUH TI0 CXEME «6» TpeOyeTcs AEMOHTaX KPaHOBOTO PEibCa,
IPU 3TOM JUIsl 00ECIICUCHHS TOCTOSHHOTO YPOBHS TOJIOBKH PENIbCca YCHJICHHE BEPXHET0 IO0sCa TOJKHO
OBITH BBIIIOJIHEHO IO BCEH UIMHE OAJIKH.

3.15. I mOBBIIEHUSI MECTHOW NMPOYHOCTH U YCTOHYMUBOCTH CTEHKH ITOJKPAHOBBIX 0OAJIOK JIETKOTO
U CpegHero pekuMoB paboTsl (rpymmsl pesxkuMoB 1K - 6K) pexoMmenayercs ycuieHHe JTaMesIMH 10
CXeMe «2» Ha pHC. 0, a TaKKe KOHCTPYKTHBHBIC pemeHus mno m. 7.2. Jlns mpenoTBpaineHus
BBIITYYMBAHUS JIaMeJIeil TIPH CBapKe LeJIeco00pa3Ho BBINIOJIHUTH CTSDKKY IakeTa 0oJTaMu TuaMeTpamu
16-18 MM, mar KOTOpHIX He MOKeH mpesbimarth 12 d wmm 18 t,, rae d - guameTp OTBepCTHS MOJ
OouThl, a t, - TommuuHa gaMenu. Kpomky iameneil HEOOXOAMMO MIOTHO MOJOTHATE K BEPXHEMY TOSICKY
0ajku, a I MPOITycKa MOSCHBIX IIBOB CHATH (DacKy (BO3MOXHO M PELICHUE C MOAKIAIHBIMH JUCTAMHU
1o puc. 6, 0).

Jns monkpaHOBBIX Oaliok Tspkenoro pexuma pabortsl (rpynnsl pexxumoB 7K u 8K) mpum
HEOOXOINMOCTH yBEIMIEHHS UX pecypca 110 BHIHOCIMBOCTH PEKOMEHIYETCS! YCTaHABIUBATh JTAMEIH K
BEPXHEMY IOACY TI0 CXeMe «e» Ha puc. 6. KperuieHne nameneil K mosicy B 3TOM CiIydae BBIOIHACTCS
KOHCTPYKTHUBHBIM IIBOM MWJIM IUIOTHOH TIOATOHKON 0€3 CBapkW C TIPIKaTHeM KPIOYBSIMH,
YCTaHOBJICHHBIMH B OTBEPCTHS IJISI KPEIUICHUS penbca, a K IOMNEpPEeYHbIM pedpaM >KECTKOCTH -
pacdeTHBIM MIBOM C IOJIHBIM IIpOIUIaBicHHEM. JommycKaeTcss MOCTaHOBKA OJHOCTOPOHHEH JIaMENH CO
CTOPOHBI KPaHOBOTO MOCTA, €CITH NOCTAHOBKA ITAPHOW 3aTPYAHUTENbHA.

Beicory namenu h, (puc. 6, e) cnenyer npuHuMath B npenenax a/S... a/10 (a - paccTosHre MEXKITY
pebpamu sxecTKOoCTH Ganku), HO He MeHee 150 mm. Paccrosinue d MpUHMMAETCS MaKCHMAaJIbHBIM IO
(akTHyeckoll mmpuHE pedep KECTKOCTH M C YYETOM pAacIOJOKEHHs OTBEPCTHH AJs KpEIUIeHUS
penbca. MUHUMaITbHAs TONIIMHA JJAMEIH Ha3HayaeTcs B cooTBeTcTBHM C 1. 7.24 CHull 11-23-81* kak
JJIs1 HEOKaliMJIEHHOTO CBeca.

3.16. VYcunenue BEpXHHX MOSCOB ITOJKPAHOBBIX OalOK ITyT€M IOCTAHOBKH JOTOJHHUTEIHHBIX
BEPTHKAJIBHBIX WIN HAKIOHHBIX IUTACTHH CJIEAyeT IPOBOIUTH C HCIIOJIB30BAHIEM METOIOB CHIDKCHHUS
KOHIIEHTPAIINX HANpPsDKCHWH B KOHIIAX MOHTA)KHBIX IIBOB M IIOCTAHOBKH OCTAIOUIMXCS TOJKIATOK C
BBIBOJIOM IIIBOB HA 3TH TTOJIKIIAIKH, BHITIOJIHEHUS 3aKpYTJICHNH, 0OBapKH TOPIIOB U T. II.

3.17. Ilpm HeoOXOOMMOCTH VBEIMYEHUS pecypca OalKd IO YCTalOCTHOH MPOYHOCTH
PEKOMEHAYETCsl IPOBEPHUTh PACUETHYIO JIOJITOBEYHOCTh B COOTBETCTBHH C YKa3aHMSMH HPWI. 5 U B
cily4ae, ecili OHa He Y/IOBJIETBOPSIET TPEOOBAHUSIM JAIUTENILHON 0€30TKa3HO AKCIUTyaTaliu, IIPOBECTH
yCHIJIEHHE C TOMOLIIBIO JIaMeJIeld 1o puc. 6, a.

OIHOBPEMEHHO C YCHJICHHMEM IIOJAKPAHOBBIX OaJIOK IS YBEIMYECHHS MX pecypca peKOMEHIyeTcs
UCIIOJIb30BaTh AP (PEeKTUBHBIE CIIOCOOBI KPEIUIEHHUS pelibca K Oalke, B YaCTHOCTH - TIOCTAHOBKY YIPYTHUX
MPOKJIAIOK MJIM TAHT€HIIUAJIBHYIO IIPOKIIAJIKY.

YCUWIEHHUE CTPOIINJIBHBIX ®EPM

3.18. Ilpm ycwieHMH CTPONMIBHBIX ()epM ITyTeM YBEIWYEHHsS CEYEHUH CTepXHEH clexyer
CTPEMUTHCSI K COXPAHEHHUIO IIEHTPOBKM B y3nax (epm. [Ipu yCHIIEHUHM CXKAaThIX CTEPKHEH 3J1eMEHTHI
yCWIIEHHS Liesiecoo0pa3Ho paclojaratb TakuM 00pa3oM, 4TOOBI MAaKCHMAaJbHO YBEIHYHTH Pajnyc
MHEPIMH CEeUeHHs, MPU 3TOM HX MOXXHO HE 3aBOAWTh Ha ()aCOHKH, €ClIH oOecliedeHa NPOYHOCTH
HEYCHJIEHHOTO CEYeHHs. DIIEMEHTBl YCHJICHUsI PACTSHYTHIX CTEpXHEi 3aBOJSIT HAa (PacOHKM Ha JJIMHY,
JIOCTaTOYHYIO JUIS MIepeadl BOCTIPUHUMAEMON HMH YaCTH YCHITH.



al

;‘f RN P L B, W W e =
N ‘ag’ o :

A A A BrgEA

L]} I..(_

Puc. 6. Ycuiienne noakpaHoBbIxX 620K
0-€ - CXeMBI yCUIICHHS

3.19. [Ipu ycuneHnH NpSIMOJIMHEHHBIX CTEP)KHEH MyTeM yBEIMYEHUs cedeHHi (puc. 7) At CxKaThIX
CTep)KHEeH Hamboyiee palMOHAIBHBI CXEMBI «a», «8», «2». YIoOHa cxemMa «0», TOCKOJIBKY IIBBI
BBINOJIHSIOTCS] B HUYKHEM TOJIOKEHUH, HO IPU 3TOM CYIIECTBEHHO CMELIAETCS LEHTP TAXKECTU CEUCHUS
1, KpOME TOTO, IIPH He0OXOANMOCTH 3aBECTH YTOJIOK YCHICHUS Ha (pacoHKY (HampuMep, IpH yCUICHUN
PacKoCOB) B HEM HEOOXOJUMO YCTPOHUTH Mpope3b. VICMONb30BaHUE CXEM «O» W «O0» U1 YCUIICHUS
BEPXHETO M0SCa MOXKET OKa3aThCsl HEBO3ZMOXKHBIM H3-32 OIMPAHMS MPOTOHOB HWJIH MTAHENeH MOKPHITHS.



Ilpu ycuneHWH HCKPHUBIICHHBIX CTEp)KHEH MOI'YT OBITh MCIIONB30BAHBI CXEMBI «1» H «M», HE
TpeOyIOI¥e ITOJrOHKY SJIEMEHTOB YCUIICHUSL.

3.20. VYcumneHue cBapHBIX IIBOB B Y3JaX KpPEIUIGHHS CTEP)KHEH CTPONMHMIBHBIX (epM MOXKHO
BBITIOJIHATh B HEOOXOJMMBIX CIIy4yasX C HCIIOJIb30BaHHEM JIONOJIHUTEIBHBIX (acoHOK (puc. 8, a, 0).
YcuneHue y3ioB KiIenaHbelx ¢epM 1eaecoo0pa3Ho MPOU3BOIUTE C TOMOIIBIO CBAPKH (€CIIH HO3BOJISIET
Ka4yeCTBO METaJlla M LIBBI BOCIIPUMYT BCE YCHJINE) WIIU )K€ CIIOCOOOM MNepeaul YCHIHS Ha YTOJIKOBBIN
KOPOTHIII ¥ 3aTeM Ha (acoHKy depe3 OONTHI Kitacca TouHOCTH A (puc. 8, a).
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Puc. 7. YcusieHue 371eMeHTOB CTPONMIbHBIX epM

a-m - CXEMbI YCUJICHUA



AETAMB A4

Puc. 8. Ycuiienue y3/10B KpenJieHUs cTep:kHell CTPONMIbLHBIX Gepm

3.21. Tlpu ycwieHWH CTPONMWIBHBIX (hepM IyTeM H3MEHEHHS KOHCTPYKTHBHOW cXeMbl (puc. 9)
OOBIYHO TPEOYETCS U YCHIICHHE OT/ACIbHBIX CTEPIKHEH 32 CUET YBEIUYCHUS UX CEUCHUIA.

YcTaHOBKa HIMIPEHTENEH 0 CXEME «a» YMEHbBIIAET PACUETHBIC UTMHBI DJICMEHTOB BEPXHETO Mosica
B IUTOCKOCTH (DEpPMBbI, HO HE BIIMSIET Ha UX YCTOHYUBOCTH M3 MIIOCKOCTH. IIpu 3TOM yacto Tpedyercs
IIPOBECTU YCUJICHUE PACTSHYTBIX CTEPXKHEH.

VYcusenue 1o cxeme «6» CyIIeCTBEHHO CHU)KAET YCHIIUS BO BCEX CTEPIKHSX, 32 HCKITIOYCHUEM JIBYX
CpEeIHUX PacKOCOB, OJTHAKO MPUMEHEHHE 3TOH CXEMBI OYeHb OTPaHHYECHHO.

[IpeBpariieHre pa3pe3HbIX CTPOMMIBHBIX (hepM B Hepa3pes3HbIe (CXeMa «8») C YCTPOHCTBOM CTHIKOB
Ha omopax TpedyeT pa300pKU KPOBIU. DTy CXeMY YCHIICHHs I€IeCO00pa3HO MCIOIb30BATh MPH TPEX
mpoJieTax u 6oiee.

Ipu Hanwumu (OHApPs MO CPEAHEMY psAY KOJIOHH €ro 3JeMEHThl MOTYT OBbITh BKJIIOYECHBI B
COBMeCTHYIO paboty ¢ epmamu (cxema «2»). Takoe peleHue, Kak MpaBuio, TPEOYeT YCUIIEHHS CTOSK
u packocoB (oHapst. Ero agQekTHBHOCTh 3aBHCUT OT;, OTHOCUTEIBbHOU IUPUHBI hoHaps. Cxema «oy
MPUMEHSETCS B CIIy4asix, KOT/ia 3aTPyAHSHbI Pa0OThI BHYTPHU 3/1aHMUS.

VYcusenue dhepM OIHO- MM JBYCTOCYHBIM IIMPEHTENEM (CXEMBI «e» M «JiC»), a TAKXKe YCUICHHE
3aTSDKKOM 110 HIDKHEMY TOSICY (CXeMa «u») PallMOHAJIbHO MPU HCIONB30BAHHU B Ka4eCTBE 3aTSDKEK
BBICOKOTIPOYHBIX 3JIEMEHTOB (HAIpUMep, CTAIBHBIX KAHATOB).
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Puc. 9. Ycunenue crponuibHbIX ¢gepM myTeM M3MeHEeHHs MX KOHCTPYKTHBHOM CXeMbl
a-K - CXeMBbl yCUIIEHUS

3.22. IlpumeHeHHe NPOJOIBHONW paclpeleauTeNIbHONH KOHCTpYKIMU (puc. 9, K) MOXeT OBITh
PEKOMEHIOBAHO IIPH YCTAaHOBKE HOBBIX MOBECHBIX KPAHOB, KOTA MPOIOJIbHBIE BEPTHKAJIBHBIE CBA3U
BKJIIOYAIOT B pabOTy Ha BOCHPHSATHE JIOKAJIBHBIX HAarpy30K cocelHHe cTponuibHbele ¢epmbl. Kpome
TOrO, YCTAHOBKA JIOTIOJHHUTENILHBIX BEPTHUKAJIBHBIX CBs3eil MO BCeil JJIMHE IMOKPBITHS IOBBIIIACT
HAJIe)KHOCTh CTPOMMJIBHBIX (epM, BBIMOJIHEHHBIX M3 KHILIIIUX CTaNeil M IKCILTYaTUPYIOLUIMXCS NPU
OTPULATENIBHBIX TEMIIEPATYPaX.



YCHUJIEHHUE KOJIOHH 1 TIONEPEYHUKA B HEJIOM

3.23. Ycunenne KOJIOHH HEOOXOIUMO, KaK IPABHIIIO, TIPH 3HAYUTEIHFHOM YBEIHMYCHUN HArpy30K, B
cily4ae CYIIECTBEHHOTO KOPPO3MOHHOTO M3HOCA WJIM NPU 3HAYUTENBHBIX JIOKAIBHBIX MOBPEXKICHUSX.
BBHay CIIO)KHOCTH Pasrpy3KH KOJOHH WX YCHJIEHHE OOBIYHO BBINOJHSETCS I0J HArpy3KOH, 4TO B
OCHOBHOM OIIpeJIeNsieT BBIOOp crioco0a yCuieHHs.

3.24. Tlpu ycuneHnH KOJIOHH IyTeM yBenuueHHs cedeHui (puc. 10) uCronb3yoTcs CHMMETPUYHBIE
Y HECUMMETPUYHBIC CXEMBI YCHIICHUSI.

[Ipyn ycuneHWM LEHTPAJbHO-CKATBIX KOJOHH U CTOEK PEKOMEHAYIOTCSI CHUMMETPUYHBIE CXEMBI
YCHUJIGHHS WM CXEMbI, OOECIeUMBAIONIIE MHUHAMAIbHOE CMEIICHHE NEHTPa TSHKECTH YCHUIIEHHOTO
CEYEHHUS OT JIMHUM NEUCTBUS CXKUMAIOIIMNX YCUIIUH.

[Ipn ycuneHWM BHEIGHTPEHHO C)KaThIX KOJOHH C IPeoOIafarolIMMU MOMEHTaMH OJHOTO 3HaKa
panOHAIBHO WCIONB30BAHUE HECHMMETPUYHONW CXEMBl YCHIICHHS CO CMEIIEHHEM LEHTpa TSHKECTH
YCHUIJIEHHOTO CEYCHHUS B CTOPOHY ICHCTBUS MOMEHTA.

IIpn BBIOOpE cmoco0a yCHWIIEHHS CIEOyeT YYWTHIBATH YCIIOBHSA, 3aTPYAHSIOIINE INPOU3BOACTBO
pabort:

YCTPOMCTBO MOAMOCTEH JUIsl IPUBAPKH DJIEMEHTOB YCHIICHHUS;

Pa300pKy CTEHOBBIX OIpaXKACHHH NP YCUIICHUN KOJIOHH KpaitHUX PSIOB.

3.25. Ilpu ycuiieHHH KOJIOHH NyTeM W3MEHEHHs KOHCTPYKTHBHOM cxeMbl (puc. 11) moryrt ObITh
HCIIOJIb30BaHBI PA3INUHBIE CXEMBI.

B BBICOKHMX OJHONPOJIETHBIX 3JAHMSAX C KPOBJICH MaloW MKECTKOCTH (HampUMep, W3 BOJHUCTHIX
JUCTOB acOogaHepsl) [enecoo0pa3HO YKECTOUCHHE CBSA3EH 10 HIDKHHAM IOsicaM (cXema «a») it
yBenu4yeHUs. 3(¢PeKTa MPOCTPAHCTBEHHOH pabOTBL. DTOT NMpHUEM PEKOMEHIYETCS ATl OTHOCHTEIBHO
KOPOTKHX 3/1aHUH C KECTKIMHU TOPIIAMH.

PacueTHass anMHA KOJOHH W3 IUIOCKOCTH paMbl MOXET OBITh YMEHBIIEHa ITOCTAaHOBKOH
JOTIOJTHUTENBHBIX PACIIOPOK (CXeMa «0»), a B INIOCKOCTSX PaMBbl - YCTAHOBKOMH ITOJIKOCOB (CXeMa «2»).

Ienecoobpa3HO UCIOIB30BAHUE JOTIOJHUTEIBHBIX CTOCK M HOJKOCOB Ul CHHXKEGHUS MPOJOIBHBIX
ycunuii B kojoHHax. Kpome cimydaeB, ykasaHHBIX B 1. 3.11, pexkoMeHayeTcs TakKe YCTaHOBKa
MOJIKPAHOBBIX CTOCK, COSIMHEHHBIX C OCHOBHOM KOJIOHHOM TMOKUMU CBA3SIMHU (CXEMa «8%).

3.26. IIpu 3HAYUTEIHLHOM YBEIMUYCHUH KPAHOBBIX HATPY30K II€JIECO00Pa3HO YCTPOHUCTBO OTACIBHON
KpaHOBOM 3cTaKabl, BOCIPHHUMAIOIIEH BCe BEPTUKAIbHBIE HATPY3KH OT KpaHa.

3.27. Jlns ycuineHHs KOJOHH U CTOEK MOTYT IIPUMEHSATHCS IPEIBAPUTENBHO HaNpsHKEHHBIC
IIIIPEHTeJIbHBIC CHCTEMbI, OCHOBHBIM Ha3HAYCHHUEM KOTOPBIX SIBIISCTCS YyMCHBIICHHE PACUCTHON JIMHBI
CKaThIX 3JIEMEHTOB KOHCTPYKIIMH M YBEIMUCHNE MOMEHTA HHEPIIMN KOJOHHBI MM CTOMKH B IIETIOM.

Henocrarkom 3TOM cxXeMmbl SBISIETCS Hepefada Ha  YCHIMBAaGMBIH  CKaTBI  3JEMEHT
JIOTIOJTHUTENBHBIX CKUMAIOIINX HANpsDKEHUH OT TMOKHMX HpeIBapUTENbHO HAIPSDKEHHBIX 3JIEMEHTOB
IITIPEHTeIs.

[Ipn ycuneHuH KOJIOHH M CTOEK MOTYT OBITh HCIIOJIB30BAHBI NPHEMBI PETYINPOBAHUS yCWINH C
YaCTUYHOW pa3rpy3Koil yCHIMBAEMOTO 3JIE€MEHTa M OJHOBPEMEHHBIM YBEJIMYEHHEM pPacueTHOTO
ceyenus (puc. 12). Haubonee nenecoobpa3HO yCHIIEHHE MOCTAHOBKOW TpEABAPUTEIHHO HM30THYTBIX
WK M3TH0aeMbIX B IpOLiecCe MOHTaka 3JIeMeHTOB (puc. 12, a, 6, B), KOTOpbIe MpPU HECMEIIAaeMBbIX
KOHI[AX BBIIPSIMIISIIOTCS IIyTE€M MPHIIOKEHHS MONEPEYHbIX BO3JEHCTBUH M CKPEIUISIOTCS C KOJIOHHOM.
MOoO>HO TakXXe YCHJIMBATh ITyTeM IOABEICHHS TEIeCKOIMMYECKHX HamNpAraeMbIX cToek (puc. 12, r) u3
TPpyOUaTHIX MM APYTHX KECTKUX MPODHIICH.



Puc. 10. Ycunenue KoJIOHH NMyTell yBeTUYeHHs cedeHUI
a - CUMMETPHUYHBIC 663 CMCIICHU HEHTPA TAKCCTHU, o - HCCUMMETPHUYHBIC CO CMCIICHUEM LIEHTPA
TSAXKECTHU
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Puc. 11. YcuniieHne K0JIOHH U NONEPEeYHUKA B LIEJIOM IIyTeM M3MeHeHHMs] KOHCTPYKTUBHOM
cXeMbl
a-0 - CXEMBI YCHIICHUS

3.28. VYcuieHue KOJIOHH, CTOGK M JIDYTMX CXKAaTO-U30THYTHIX OJJIEMEHTOB TAaKKE MOXKET
OCYILECTBIIATECSI BBEJCHHEM B CYNIECTBYIOIIYI0 CXEMY JOMOJHHUTEIbHBIX INAPHUPOB, €CIH 3TO
YMEHBIINT HANpPSKEHUE B YCHIIMBAEMBIX KOHCTPYKIHMAX (puc. 13). IIpu 3ToM HEOOXOIUMO YYUTHIBATH
KaK BO3MO’XHOE yMEHBIIICHHE M3THOa0NX MOMEHTOB, TaK U yBEJIMUEHHE PAacUeTHOH JUIMHBI CKATOTO
anemMeHTa. Mcronb3yroT TakkKe CXeMBl YCUJICHUS KOJIOHH M IONEePeYHHKA B IIEJIOM, 3aKIII0YaoNecs B
3aMBIKaHUH [IAPHUPOB.

3.29. Ilpn 3HAYMTENBHBIX TOPH3OHTAIBHBIX HArpy3kax Ha 37aHHe M OOJBIIOM KOJIMYECTBE
MEPEHANPSDKEHHBIX  KOJIOHH YCWJIEHHE MX PEKOMEHAYETCS IPOM3BOANTH IIyTEM  BBEICHHUS
TOPHU3OHTAIIBHBIX JKECTKUX KOHCTPYKIHMH (CIIEMAIBbHO YCTpaMBaeMbIX WM HCIIOJIb3yEMBIX),
MepeslaroNIiX Harpy3KH Ha TOPIBI 37aHust. KOHCTpYKIMH TOPIIOB 3aHUs JOIKHBI OBITh PACCUMTaHBI U
3aKOHCTPYMPOBAHBI C YUETOM BOCTIPHATHS Harpy30K OT Bcero 3maHusd. [Ipu amune 3qanus Gosee AByX
MPOJIETOB  CJEXyeT CIENHANbHO YCTPAaWBaTh JIOTIONHUTEIbHBIE IIONEPEYHBIE BEPTHUKAJIHHEIC
KOHCTPYKLIIMH WU CBS3M, BOCHPHHHMMAIOIINE TOPH30HTAJBHBIE HArpy3Kd H Iepefarolne HX Ha
(hyHIaMEHTHI.

3.30. Ilpu yBeNWYEHHWH YCHIMIA B KOJIOHHAX TPEOyeTCs MPOBEPHUTH HECYIIYIO CIIOCOOHOCTH
(hyHITaMEHTOB ¥ OCHOBAHUI.
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a-6 - NpeABAPUTCIIbHO U30THYTBIMU 3JICMCHTAMHU € NOCJICAYIOIINUM BBINIPAMICHUCM
2 - IpeABAPUTCIbHO HAIIPSIKCHHBIM 3JIEMEHTOM

IIpu HemocTaTOYHOH HecyIiel CIIOCOOHOCTH OMOPHOH IIJIUTHI €¢ YCHICHHE IieJiecoo0pa3Hee BCero
BBINOJIHATH ITyTEM YCTAHOBKH JIOTIOTHUTENBHBIX pedep, YMEHBIIAIOMNX Pa3MePhl yIaCTKOB IIIUTEHI.
[Ipu nepeHanpspKEHUN aHKEPOB PEKOMEHAYETCsl YCTaHABIMBATD JOIONIHUTENbHBIC (DyHIaMEHTHBIC

0ONTHI, 3aKPENUB MX B (PYHJAaMEHTaX WU B TOTIOJHUTEIHLHOW HAOETOHKE.
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Puc. 13. Ycuienne nyteM BBeAeHUSI B CXeMY JONOJHUTEIbHBIX 3JIEMEHTOB JKECTKOCTH U
IAPHUPOB
a - TIONIePEYHBIN pa3pes; O, 6 - paCUCTHBIE CXEMbI COOTBETCTBEHHO JI0 U TIOCIIC YCUIICHUS,
1 - BJIeMEHTHI J)KECTKOCTH; 2 - YBEJIHMUYCHHUE CCUCHHUIA; 3 — IMapHUPHI



YCWJIEHUE 3CTAKAJI, TPAHCIIOPTEPHBIX TAJIEPEH U OTIOP
TPYBOITPOBOJOB

3.31. KonoHHBI OTKPBHITBIX KpPAaHOBBIX JCTaKaJl YCHJIMBAIOTCA TAaKMMH K€ CII0CO0aMH, Kak W
KOJIOHHBI TPOM3BOJICTBEHHBIX 31aHUH. O(PGEKTHBHBIM METOJOM YCHJICHHUS SBIISETCS YCTaHOBKA
JIOTIOJTHUTENNBHBIX TOPU30HTAIBHBIX CBSI3€i B YPOBHE TOPMO3HBIX KOHCTPYKLHH C LIEJIBIO MONTYyYCHHUS
Hepas3pe3HOi CHCTEMBI, CO3JAIOIIEH INPOCTPAHCTBEHHYIO CXEMy Ul Iepeiadyd TOPHU30HTAIBHBIX
Harpy3oK, WM 3aMbIKaHWe KOJIOHH paMHON HaJCTpoiiku. B mocienHem ciryyae nmeercst BO3MOXKHOCTh
MPEBPAIICHNS OTKPBITON 3CTAKAIBI B KPBITYIO.

3.32. Crioco0b1 ycuneHus (GpepM IPOJETHRIX CTPOCHUH TPAHCIOPTEPHBIX rayiepell He OTINYAIOTCS
0T c110c0o00B ycHuIeHNUs (pepM HOKPBITHIT MPOU3BOACTBEHHBIX 3aHMUMH.

[enecoobpa3HbIM METOIOM yCWJICHHS NPOJIETHBIX CTPOSHHUH SBISIETCS] yCTAHOBKA INMPEHIEINS WIN
YCTPOMCTBO OMOJHHUTENBHBIX OIOp, €CIM TAaKOM METOJ MOMyCKaeTCs OOBEMHO-IUIAHMPOBOYHBIM
pemienueM. Ilpm 3ToM, Kak NpaBWIO, HEOOXOOWMO YCHJIEGHHE pEIICTKH B 30HE INPUMBIKAHHA
JIOTIOJTHUTEIbHOU CTOMKHU.
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Puc. 14. Ycuniienne njiocKHX oNOp TPAHCHOPTEPHBIX rajiepeii u Tpydonposoaa nyremM
YMEHbLIEHHUs] CBOOOAHOI NIMHBI MOSICOB ¢ MOMOIIbIO IINIPEHreIbHBIX CHCTEM
a - pemeT4aTon; 6 - paMHOI (IIpH HEBO3MOXKHOCTH YCTAaHOBKH PEIIETKH)

3.33. Tlnockue omnopsl TPAHCIOPTEPHBIX ranepeil U TPyOOIIPOBOAOB MOTYT ObITh YCHJIEHBI MyTeM
YCTPONCTBA IIMPEHTEIbHBIX CUCTEM, YMEHBIIAIONINX CBOOOTHYIO UIMHY TOSICOB M3 IIOCKOCTH (pHC.
14) 1 I3MEHEHUEM CXEMBI PEIIETKH JUI YMEHBIIEHISI THOKOCTH MOSICOB B INIOCKOCTH OTIOPHI.

YCWJIEHUE ONOP BO3AYIIIHBIX JUHUM SJIEKTPOIEPEJAUN
3.34. VYcunenue cBOOOJHO CTOSIIUX PSIOBBIX OIOP BO3AYIIHBIX JIMHUH JIIEKTpoONepenadd U

OTKPBITBIX pPacClpeaACIUTECIbHbIX yCTpOﬁCTB BBITIOJIHACTCS IMYTEM YMCHBIICHUS CBO60,HHOﬁ JJINHBI
MMaHejle 3a cYeT YCTaHOBKH AOIMNOJHUTECIbHBIX JJICMCHTOB PCHICTKU WKW YBCINYCHUCM CEeUCHHM



HosICOB. B mocnenHeM cirydae CTBIKH MOSICOB, BBIOJIHSIOMIMECS 10 YCIOBUSIM MOHTa)ka OOJTOBBIMH,
IPU YCUJIIEHUH pabOTalOT KaK CBapHBIE.

3.35. Ilpu ycwneHWH pAOOBBIX TOPTATBHBIX OMOP HAa OTTKKAX DPEKOMEHIYETCS YBEIHMYHTh
KOJINYECTBO KAHATOB B OTTSDKKE, a MPHU YCHJICHHH OAHOCTOEYHBIX ONOp Ha OTTSKKAX YCTaHABIMBATh
JIOTIOJTHUTEIBHBIN SPYC OTTSIKEK.

3.36. Ycunenue nepexoHbIX ONOP aHKEPHOTO THIIA PEKOMEHYETCs BBITIOJIHATH IIyTEM U3MEHEHUS
CXeMBl Ilepexo/ia M 3aMEeHbl aHKEPHOI'O KpEIUICHHs IPOBOJOB MOJABECKOW Ha MNOJAEPKUBAIOIINX
THpPISHIAX C POJHMKOBBIM KperleHueM. IIpu 3TomM TpebyeTcs yMEHBIIEHHE CTpenbl IpoBeca,
JIOCTUTaeMO€ YCTaHOBKOI HOBBIX NPOBOIOB, JOIYCKAIOMINX OOJIbIIee TSHKEHHE, a TaKKe 3aMEHOW MIIH
YCHIJIEHHEM KOHIIEBBIX OIIOP.

TPEBOBAHWS, HPEABABJIAEMBIE K TEXHOJIOI'MA BBITIOJIHEHUA PABOT 11O
YCHUJIEHHUIO

3.37. IIpu pa3paboTke MpoeKTa yCHICHNS HeOOXOANMO BEIOPATh M OTPAa3HTh B pabodnX depTexax
NPUHLIUITHAIBHBIE OJI0KEHHS IPOU3BOJICTBA paboT:

MOCJIE/IOBATENILHOCTD BBINOJHEHUS! Pa0OT MO YCHJICHUIO KOHCTPYKLHUH B LIEJIOM M €€ OTIENIbHBIX
JJIEMEHTOB, €CJIHM JTa IIOCIEOBaTEeIbHOCTh CKa3bIBACTCS Ha HAIPSHKEHHO-Ie(OPMUPOBAHHOM
COCTOSIHUU KOHCTPYKIIUH;

YBSI3KY PabOT MO YCHJICHHIO C TEXHOJOTHUECKHM MpOLECCOM (OTpaHWYEHHs IO Harpy3kam M
BO3ACUCTBHAM) U YCIOBUSAMH UX MPOBEICHUA (HalIpUMep, TeMIIEpaTypHBIH PEXUM);

MEpHI IO 00ECTIEYEHHIO IPOYHOCTH W YCTOHYMBOCTH KOHCTPYKIMH Ha BCEX 3Tarnax MpPOW3BOJCTBA
paboT, BKmIOYas yKazaHHsS 00 YCTpPOHCTBE BPEMEHHBIX ONOP W PAacKpeIUIeHMH M TpeOOBaHMA K
3HA4YEHMAM MOHTa)KHBIX Harpy30K W BO3JCHCTBHH;

MepeueHb KOHKPETHBIX 30H, Y3JI0B, KOHCTPYKTHBHBIX JIEMEHTOB W TEXHOJOTWYECKHX OIEPALUi,
JUIT  KOTOPBIX TpeOyeTcs COOMIOJCHHWE ONPENeNICHHOW —IIOCHeOBAaTEIbHOCTH W IIapaMeTpoB
TEXHOJIOTHUECKUX MPOLECCOB (PEXKUM CBApKH, PErJIaMeHT NPEABAPUTEIBHOIO HAIPSKEHUA U T. 11.);

nepeyeHb pabdoOT M ONepaluii, KOTOpbIE ClielyeT IPHHUMATh N0 aKTaM Ha CKPBIThIE pabOoThl, WU
TPEOYIOLIMX MPOMENKYTOUHOT'O KOHTPOJIS.

OTH yKa3aHUSA JAETalbHO pAcCMaTPUBAIOTCS B TIPOEKTE MPOHU3BOJACTBA pabOT, HUCXOIA U3
BO3MOKHOCTEH UCIIOJIHUTES, U COTJIaCYIOTCS C aBTOPAMHU IPOEKTA YCUIICHUS.

3.38. Ycunenue KOHCTPYKIMH C HCHOJB30BaHHMEM CHOCOOOB (CXeM), BIIEpBbIE BHEIPSEMBIX B
MPOM3BOJICTBO WJIM BIEPBBIC OCBAaMBAEMBIX MOHTa)KHOM OpraHM3alMeid, a TakKe KOHCTPYKIIHH,
nepeuncineHHbix B pasza. CHull 1.06.05-85, mOMKHO NpOU3BOOUTHCS IPU aBTOPCKOM HaA30pe.
Heo6xoaumMocTh aBTOPCKOTO HaJ30pa MOXKET OBITh yKa3aHa B NPOEKTHOW JOKYMEHTAILMH, TaK Xe
MOTYT OBITh JJaHBI yKa3zaHMsl 00 00sA3aTeIbHOM YYacTHH aBTOPOB NPOEKTa B OTPAOOTKE TEXHOJIOTHH
paboT u (WIn) ee ONMBITHOW IIPOBEPKE.

3.39. Ilpu pa3zpaboTKe NpOEKTa YCWJICHHS KOHCTPYKIMH, 3KCIUTyaTHPYIOUIMXCA B CIIOXKHBIX
YCIOBHAX, CIIOCOOCTBYIOIIMX HAKOIUICHUIO TIOBPEXKACHUH (MHTCHCUBHBIC JMHAMHYECKHE WIH
TEPMOIIUKINYECKUE BO3JICHCTBYS, pa3BUBAIOIIASCS KOPPO3US U T. I1.), 00s3aTeNbHO TpeOyeTcs yka3aTh
MpeJeNbHBI CPOK peanu3alii IPOeKTa, IOCIe KOTOPOTO IPOEKTHBIE PEIICHHUS MOJDKHBI OBITH
YTOYHEHBI WJIN TIEPECMOTPEHBI.

3.40. TIpu ycuneHMM KOHCTPYKLMH IIyT€M peryJupoBaHHs yCWIWi (HANpsOKeHUH) B NMPOEKTHOU
JOKYMEHTAIlUM JOJDKHBI OBITh YyKa3aHBl JOIYCTUMbIE OTKJIOHEHHS YCWIMH PperyIupOBaHMS WIN
3aJ1aBaeMbIX IEPEMELICHUH, a TaKKe MecTa M CIIOCOOBI KOHTPOJISI MapaMeTPOB PETYIHMPOBAHUS U
HaIpsKEHHO-1e(OPMUPOBAHHOTO COCTOSTHUS KOHCTPYKIMH.

3.41. Texuomoruss padOT HpPU YCHWICHWH KOHCTPYKIMHA TMOJ HArpy3KOH IOIbKHA oOecIeYnBaTh
MHHUMAaJIBHO BO3MOKHOE OCJIa0JIeHWE CEYEHMI YCHIIMBAEMBIX 3JIEMEHTOB, KOTOPOE MOXKET OBITh
BBI3BAHO HArpeBOM IIPH CBAPKE WIIM PACCBEPIIOBKOI JONOIHUTEIBHBIX OTBEPCTHI.

3.42. Tlpn yCUICHUH DJIEMEHTOB KOHCTPYKLHMIl IyTeM YBEIMYECHHUS! CEUSHUI C MOMOUIBIO CBapKU
pPEKOMEHIYeTCs COOI0IATh CIEAYIOMNN TOPSA0K paboThI:

IprcCOeqMHEHHE (PMKATHE) HIIEMEHTOB YCIJICHHSI [0 BCEH WX JUTMHE K YCHIMBAEMOI KOHCTPYKIIMN
C TIOMOIIBIO CTPYOIINH, OTTSKEK | T. 11.;

MpHBapKa IEMEHTOB YCHIICHHUS Ha CBApPOUYHBIX MpuxBarax umHoH 20-30 mm u mmarom 300-500 mm;

CBapKa KOHIIEBBIX yYaCTKOB, BKJIIOYAIOIINX B PaOOTY AJIEMEHTHI YCUIICHHUS;

HaJIO)KEHHE CBS3BIBAIOLINX IIBOB, 00ECIEYMBAIOIINX COBMECTHYIO Pa0dOTy YCHIIMBAEMOTO CTEPIKHS
U 2JIEMEHTOB YCUJICHUSI.

[Ipn ycmiieHnn myTeM yBEIMYEHHUS CEYEHHUH NBYX WIM Oosiee 3JeMEHTOB (IPOJIETOB) CTaTHYECKU
HEOTpeNIeIMMbIX KOHCTPYKIMH (paM, HEpa3pe3HbIX OAJTOK M T. I.) BHAYajJe CIEAyeT NPHUCOCAWHHUTH
9JIEMEHTHI YCHJIEHUsSI KO BCEM yCWJIMBAEMBIM CTEpP)KHSIM CHUCTEMBI Ha CBApPOUYHBIX NPHUXBATKAX M JIMIIb



3aTeM NPHUCTYIATh K CBAapKE KOHIEBBIX YYAaCTKOB M CBSI3yIOMMX IIBOB. CBapKy IIBOB YCHIIMBAEMBIX
CTEp)KHEH CIIEAYET BBINMOJHITH IOCIEIOBATENbHO, HAaYMHAS C HANMEHEE Harpy)KCHHOTO CTEpXKHS
(IporeTa) KOHCTPYKIIMH, C Y4€TOM peKoMeHAanuu mir. 3.43-3.45.

3.43. Ilpu nBYCTOPOHHHX CXEMax YBEJIMYECHUS CEUCHHH BHa4aje ClelyeT MPUBApUBATh DJIEMEHTHI
YCWIJIEHHS, PacIiOJIO)KEHHBIE CO CTOPOHBI PACTSAHYTHIX BOJIOKOH, 3aT€M - CO CTOPOHBI CXKaThIX. 3HAK
HanpsOKeHUi (pacTshKeHHWe, CKaThue) NpH NMEepeMEHHOM Ha Y4YacTKe YCHJICHHS SII0pe MOMEHTOB
orpeziesseTcss M0 CeUSHHI0 ¢ HauOOJBIIMM IO aOCOJIOTHOW BEJIMYMHE 3HAUYCHHEM H3THOarolero
MoMeHTa. [Ipy Hajau4Yuu 3aJefKd Ha OJHOM M3 KOHLIOB CTEPXKHS NPHBAPKY PACTSHYTBHIX DJIEMEHTOB
YCWIIEHHS CJIelyeT HauMHAaTh OT IPOTHBOIOJOXHOTO KOHIA JJIEMEHTa K 3aJeNIKe, UL CHKaThIX
3JIEMEHTOB - 00paTHOE HaNPaBJICHHE.

3.44. C muenpio yMEHBIICHHS MPOTHOOB THOKMX CHXATHIX CTEp)KHEH B IIporecce CBapKd
CBSI3BIBAIOIIMC BBl K)KJOTO M3 3JIEMEHTOB YCHJICHHS CIIEAYET HAKIaIbIBaTh YIaCTKaMHU HEOOIbIION
MPOTSDKEHHOCTH (0 7 CM), BBIIEPXKHUBAs MEPEPHIBBI MEXAY CBapKod ydacTkoB 2-5 muH. IlapHbIe
CHMMETPHYHBIE (OTHOCHUTEIHHO IUIOCKOCTH AEHCTBUSI CHII) IIBBI CIEAYeT HAKJIAAbIBATh MapajIeIbHO.
IIpn Hanmmaum Oosiee ABYX IIBOB B OJHOM CEUCHHMH C LENBI0 YMEHBIICHUS OCIAOJICHHH CeueHHH
ClefyeT UCHOIb30BaTh NEPEKPECTHOE HANOXKEHUE IIIBOB.

[Ipn nBYCTOpOHHHMX cXeMax YCHJICHHWs OaloK BHayalle PEKOMEHIYyeTCs IpPHUBapHBaTh HUKHUH
(pacTsiHyTBI) 2JIEMEHT YCUIICHUS, 3aTEM BEPXHH.

B MOMeHT ycuieHHs AOJDKHBI OBITh MCKJIIOYEHBI BCE MOJBHIKHBIE HArpy3KH, MEpeAaloliye Ha
YCHUJIMBaeMble KOHCTPYKIMHU YIaphl U BUOpAIUK.

3.45. TIpu HEBBICOKOM YpOBHE HA4aIhbHOTO HArPYKCHUS yCHIMBAEMBIX KOHCTpYKIuii ($<0,3 cMm. 1.
4.11) mopsAnoK BBINOJHEHUS YCWJICHHMS M IOCIEIOBAaTENbHOCTh CBAapKH HE3HAYUTEIHHO BIHSIOT Ha
HaNpsDKEHHOE COCTOSHHE KOHCTPYKUIMH W BO3MOXKHBI OTCTYIDICHHS OT yKazaHui mm. 3.42 - 3.44,
BBI3BAHHBIC YCIOBHAMH OPraHU3aLUH IPOU3BOJICTBA pPaldoT.

3.46. Ilpm mpuUCOEOMHEHWH OJIIEMEHTOB YCWJICHHS Ha OonTax HEOOXOIWMO BECTH padOTHl ¢
MHHHUMAaJIBHO BO3MOXKHBIM OCJTa0JICHHEM yCHIMBaeMoro sneMeHTa. C 3Toi Lenbio Mocie 3aBeplIeHUs
cOOpKH Ha CTPYOLMHAX CIIeyeT BHaydajle OJHUM WM OBYMS OONTaMM NMPUKPEIUTH KOHIIBI JJIEMEHTOB
YCWIIGHHS, 3aTeM, HaNpaBIssACh K CEpeJuHe, YCTAaHOBUTHh OCTaidbHbBIe. Kaxngoe mocnenyromee
OTBEPCTHE HAYMHAIOT CBEPJIMTH TOJBKO IOCJIE YCTAaHOBKHM OonTa B mpeabiayniee. [locne ycraHOBKH
BCEX MMPOMEKYTOUHBIX OOJITOB 3aKaHYHMBAIOT NPUKPEIUICHUE KOHILIOB AJIEMEHTA.

4. PACYET KOHCTPYKIIU TP YCUJIEHUH UX ITIYTEM YBEJIMYEHUI
CEYEHUM

OBIIUE MMOJIOKEHUA

4.1. PacuerHass cxemMa KOHCTPYKUIHI IOJDKHA OTpaKaTh YCJOBUS UX pPalOTBI M (haKTHUECKOE
COCTOSIHWE, YCTaHOBIICHHBIC MaHHBIMH 00CIIeIOBaHUH. B HEOOXOMUMBIX CIIydasx CIeXyeT BBITOIHATH
pacyer ¢ MCIOJIb30BAHUEM HECKOJIbKMX BaPUAHTOB PACUETHBIX CXEM M paclpeiesieHUs )KeCTKOCTeH, a
TaKXe YUYUTHIBATh IPOrHO3UPYEMBIH H3HOC.

4.2. Pacyer BBIMOJHICTCSA TOJBKO JJIS TE€X YacTell 3JaHUMl U COOPYKCHHH, Ha KOTOPBIC BIIHSIOT
yCUJIEHHE, U3MEHEHHUE PeXKUMa IKCILTyaTaliy, Ne(eKThl 1 TOBPEXKISHNUSI.

Jl1s KOHCTpYKUHMH, HE MMEIONMX Ie(PEeKTOB M MOBPEXKICHUH, pacdyeT AOIMYyCKaeTcs OrpaHUYUBATh
COTIOCTaBJICHHEM 3HAYCHUI BHYTPEHHHUX YCUJIMH (MOMEHTOB, IIONEPEYHBIX CHI U T. I.) OT PAaCYETHBIX
Harpy30K CO 3HaUY€HHUSMH YCHWJIHNH, MPUBEICHHBIMH B IEPBOHAYAIFHON TEXHUUECKOHW TOKYMEHTALlUH, a
NpY W3MEHCHHH TOJBKO HAarpy3ok Oe3 H3MEHEHHS WX Xapakrepa H crmocoba TPWIOKEHUS -
CONOCTaBJICHUEM UX 3HAUYECHUH.

4.3. Tlpu pacdere KOHCTPYKIUH, YCHIIEHHE KOTOPBHIX BEITIONHSCTCS O] HArpy3KoH, HEOOXOIUMO
YUMUTBHIBATh HANPSDIKEHUs, CYLIECTBYIOLIME B COXPAHAEMBIX KOHCTPYKLUHSX B MOMEHT YCWJIEHUS, U
MOCJIEIOBATEIEHOCTE BKJIIOUCHHUS B pabOTy IOMONHUTENHHBIX KOHCTPYKLHWH, NeTajeid yCHICHUS U
PacKpeIruieHusl.

4.4. TTpu pacueTe yCHIMBAEMBIX O] HATPY3KOH JIEMEHTOB Ha YCTOWYMBOCTH U 1e(OPMATHBHOCTH
CleyeT Y4YWTHIBATh HadalbHBIE M JONOJIHHUTENBHBIE HMX OeGOpMaluy, BO3HHUKAIONINE HA CTaJud
ycuiieHus (B YaCTHOCTH, IOMOJHHUTENBHBIE NPOTHOBI, BO3HUKAIOMIME INPH YCHJICHHH C IOMOIIBIO
CBapKH).

WckpuBneHuss OT CBapKHd TP TPOBEPKE YCTOWYMBOCTH CHKATBIX M BHEIEHTPEHHO CXKaThIX
3JIEMEHTOB M 3JIEMEHTOB, pabOTAIOIMX Ha CXAaTHE C M3rHOOM, JIOITyCKAEeTCsl YUUTHIBATH BBEJCHUEM
JTOTIOJTHATEIIFHOTO KO3 PUITMEHTa yCIoBHiA paboThl Y. = 0,8. B HE0OXOMUMBIX clydasx MPOBOAMUTCS
YTOUHEHHBII pacyeT B COOTBETCTBMM C peKoMeHaarusiMu M. 4.26-4.30 Hactosimero ITocobus. Ilpu
9TOM HCII0JIb30BaHNE YKa3aHHBIX METOIOB pacyera TpeOyeT 00s13aTelIbHOr0 COOIOICHNS YKa3aHUH M.



3.42-3.46 110 TEXHOJOTUH ITPOU3BOICTBA PadoT.

4.5. Tlpum pacdere yCHJIEHHUS DJIEMEHTOB KOHCTPYKIIMA Ha MPOYHOCTh U JePOPMATHBHOCTH
K03 PHUINEHTHI yCIOBHN pabOTH MPUHUMAIOTCS B COOTBETCTBHH C yKazaHusAMH pa3a. 4 CHull I1-23-
81*. B pacuerax Ha 0oOIIyI0 YCTOHYMBOCTH K03(uitnent yciaoBuit paboTHl Y, IPHHUMACTCS PABHBIM
0,9, ecau Tosbko Tadu. 5 CHull 11-23-81* He onpeneneHo MeHblIee 3HAYCHUE V.

4.6. KoaddunmeHT HafEKHOCTH 10 HAa3HAUCHMIO Y, MPUHUMAETCS B COOTBETCTBUM C [IpaBmiiamu
ydeTa CTENEHU OTBETCTBEHHOCTH 3aHUU U COOPYKEHUH NpPU NPOECKTHUPOBAaHUHM KOHCTpyKuuil. Ilpu
9TOM Ui 3maHuid U coopyxeHui |l xmacca orBercTBeHHOCTHM Ha craamsax A u b (em. m. 1.6)
JOITycKaeTcsls NpUHUMAaTh Y, = 0,8 (kKak U1 BpeMEHHBIX 3JaHUH H COOPY)KEHHil), eciu
MPOJIODKUTENLHOCTD IPEOBIBAHNST KOHCTPYKIMH B 9THX CTaUsAX HE MPEBBINIAET TPEX JIET.

4.7. Ins ctamuu A paGoOTBI KOHCTPYKIMHY (Ha IEPUO]T HE OoJiee TPeX JIET) TaKKe JOMyCKaeTCs:

YMEHBIINTh 3HAYEHHE CHETOBBIX, BETPOBBIX, TOJOJICAHBIX M KIUMaTHYECKUX TEMIEpaTypHbIX
Harpy3oK M BO37eHcTBUIl B cooTBeTcTBUM C ykasaHusamu 1. 1.3 CHull 2.01.07-85 kax ans mepuona
BO3BEJICHUS ITPU HOBOM CTPOMTEILCTBE;

NPUHAMATH TOJIBKO NOHIKCHHBIE HOPMATHBHBIC 3HAYEHUS Harpy3oK B TexX ciydasx, koraa CHull
2.01.07-85 ompeneneHs! uX /Ba (TOJHOE U TIOHMKCHHOE) 3HAUCHUS;

NPUHAMATh HOPMATHBHBIC 3HAUEHMS YKBHUBAJCHTHBIX PABHOMEPHO PACIHpPEAEICHHBIX HArpy30K OT
000pyIOBAaHUS U CKJIAAUPYEMBIX MaTEPUAIOB MO (PaKTHIECKUM BEIHYMHAM, B ToM dncie meHee 3 Klla
(300 Kkre/M?) st wIET 1 BTOpOCTENeHHBIX 0anok u meHee 2 KIla (200 kre/m?) s pureneii, KOJIOHH U
(hyHIaMEHTOB.

HopmaruBHBIE 3HaUeHHS BpPEMEHHBIX, KPaTKOBPEMEHHBIX M OCOOBIX HArpy3ok ais craauu B
OTIpeIeTIAIOTCS B cCOOTBETCTBHHU ¢ Tpeboanusimu CHull 2.01.07-85.

4.8. B 3aBUCHMOCTH OT YCIOBHUI paOOThl YCHJIMBacMbIe DJIEMEHTHI KOHCTPYKIIMU pa3/ielieHbl Ha
YeThIpEe KJIacca, OTIMYAIOIINECS] HOPMOM JOIYyCTHUMBIX MPEebHBIX MIIACTHYECKUX AehOpMaIuii:

I. CapHBbIe KOHCTPYKIUH, paboTaloMKe B 0CO00 TSHKENBIX YCIOBUAX SKCIUTyaTalluyl (II0JKPaHOBBIE
Oanku ans kpaHoB pexuma padotel 7K, 8K, aneMeHTBHl KOHCTPYKIHMH OYHKEPHBIX U pa3rpy304HBIX
3CTaKaj, HENOCPEACTBEHHO BOCIPHHUMAIOIINE HArpy3KH OT TOJBIKHBIX COCTaBOB). Pacuers
MPOYHOCTH 3JIEMEHTOB YCIIOBHO BBIIIOTHSAIOTCS B TIPEATIONIOKEHNUH YIIPYTOH paOOTHI CTANIH.

II. DneMeHTBI KOHCTPYKIMH, HETOCPEICTBEHHO BOCHPHHUMAIOLINE ITOJBIDKHBIC, TUHAMHYECKHE
WM BUOpAIMOHHBIC HAarpy3KH W He Bxoxsdmue B Tpynmy 1. Hopma mpenenbHBIX IIaCTHYECKHX
nedbopmanuii €, jim = 0,001,

Ill. DneMeHTBI KOHCTPYKIMH, pabOTAarOmIMX IPHM CTAaTHYECKUX HArpys3Kax, KpOME 3JEMCHTOB,
oTHOcsmuxcs k knacey 1V, g im = 0,002.

IV. DneMeHTBI KOHCTPYKIMH, paboTaromue NMpH CTaTHYECKUX HATPy3Kax M yJOBJIETBOPSIOLINE
TpeboBanusM mmr. 5.19-5.21, 7.1-7.24 CHull 1I-23-81* mo obecredeHuro oO0mel W MecTHOU
YCTOHYMBOCTH MPH Pa3BUTBIX MJIaCTHYECKUX JedopMalusx, €y im = 0,004.

4.9. lns ycunmBaeMBIX CTaTHYECKH HArpy>KeHHBIX 3JIEMEHTOB KOHCTPYKIHMH (0COOEHHO mpHu
UCIIONIb30BAaHUM ~ aCUMMETPHYHBIX  OJHOCTOPOHHHMX  CXeM  YCWIIEHHS)  KPUTEPHUH  MaJbIX
ynpyromiacTudeckux nedopmarmii (gp5im = 0,002) ompenender 3auacTylo 3HAYHTENHHO MEHBIINE
3HAa4YeHMs MpeAesbHON Hecyliell ciocOOHOCTH, YeM KPUTEpUi Pa3BUTHIX IJIACTHYECKUX JedopManuit
(€psim = 0,004). Ilostomy npm ycunennu koHcTpykimii III kmacca menecooOpa3HO HCHOIB30BATh
JIOTIOJIHUTENbHBIE  KOHCTPYKTHUBHBIE  MEpONpUsTHs, o0ecreunBamone OOyl U  MECTHYIO
YCTOMUYMBOCTH 3JIEMEHTOB M BO3MOXKHOCTh OTHECEHHUS KOHCTPYKIMH k IV kmaccy (myrem BBeaeHUs
JIOTIOTHUTEIBHBIX CBsI3€il, MOCTAaHOBKHU JOIOJIHUTENBHBIX pedep )KECTKOCTH U T. 11.).

4.10. CraTu4eckuii pacuyeT KOHCTPYKINH, yCUIIMBAEMBIX MyTEM YBEJIMYEHHs CEUCHHUil 0e3 MOoHOM
pasrpy3KH, He00X0IMMO BBITIOJIHSTE!

Ha Harpy3KH, A€HCTBYIONINE Ha KOHCTPYKIMH BO BpeMsl yCHIICHHS! (HadaJlbHOE Harpy>KeHue);

Ha Harpy3KkW, KOTOpble OyAyT AEHCTBOBAaTh Ha KOHCTPYKLMH IIOCIE€ MX YCHJIEHHs, C BBHIOOpOM
HEBBITOJJHBIX BAPHAHTOB UX COYETAHUSI.

4.11. YpoBeHb HAYaJIBbHOTO HArpyXXEHHs IEMEHTOB OrPaHMYMBAETCS C IElbi0 oOecredeHns: Mx
Hecyliel CIOCOOHOCTH B MPOILECCE YCWIICHHS B 3aBUCHMOCTH OT HOPMBI MPEAENBHBIX IIACTHYECKUX
nedopmanuii B COOTBETCTBHM € MX KiaccoM 1o 1. 4.8. DTOT ypoBeHb HA4aJbHOTO HArpyKEHUS
XapakTepu3yercst KodQQUIHEHTOM By IPEICTaBISIOMNM cO00il aOCOMOTHYIO BEJIMYUHY OTHOIICHHS
HanOOJIBIIEr0 HANPSDKEHUSI B YCHIMBAEMOM JJIEMEHTE B MOMEHT YCHJIEHHS K €r0 pacdyeTHOMY
conpoTuBIeHNIO (Bo = |Gomax/Ryo|). B 00mem ciydae cxxatus (pacTspkeHHs) ¢ M3rHOOM 3HAYEHHUS G
ompenensorcss GopMyIoin

Ny Mo M 25)

(o
° A, | |
n x0n yon



rae No, Moy, Moy - TPOJONIbHAS CHJIA ¥ M3TUOAIOIME MOMEHTHI B HAUOOJIEe HArPY)KEHHOM CEYEHUM
DJIEMEHTA.

[pu pacuere yCHICHUS THOKUX CIKATO-U30THYTHIX MM BHELIEHTPEHHO CIKATBIX CTEPIKHEH MOMEHTBI
M BEIMHCISIOTCS TTO0 JePOPMHUPOBAHHOM CXEME C YIeTOM MPOTUOOB CTEPIKHS

M, = N,(e+ f,). (26)

roe e = M'/Ny - HaYaJbHBII KCIEHTPUCHUTET MPOAOIBHON CHIbL, M’y - pacyeTHOE 3HAUCHHC
MOMEHTa, BBIYHCIIIEMOE 110 HeJleopMUPOBAHHON CXeMe;

f, =Nse/(N, —N,)- @7)
fo - HauanBHBIIT IPOrUb 31EMEHTA.

B cnygae My = 0 HE0OOXOIUMO YUYHMTHIBATH MaJble CIIy4alHble SKCLUEHTPUCHTETHI IPOU3BOJIBHOTO

HarpaBJeHusl, onpeaensiemMble GopMyIon
e=mW, /A, (28)

rue mg - ClydaifHOe 3HAUYeHHE HAaYaJIbHOTO OTHOCHUTENBHOTO SKCLUEHTPHCUTETA, NPUHUMAEMOE B
GbyHKIMH THOKOCTH Ao, TTO rpaduKy puc. 15; W, - MOMEHT COMPOTUBIIEHHS HEYCUIIEHHOTO CEUEHHS.

PacuerHoe 3Hauenue f, mpuHHMMaeTcs He MeHee 3aMEPEHHOrO IPH HATYPHOM OOCIICIOBaHUH
KOHCTpYKIMHA. [IpM yCWIEHMH HCKPHBICHHBIX IEHTPAJIbHO-CKATBIX CTEPXKHEH HamlpaBieHHe HUX
ompenernsieTcs HalpaBiIeHHEeM UX HadaJbHOTO POruoa.

4.12. IpenenbHBIl YPOBEHb HAYAILHOTO HATPY)KSHHUS SIIEMEHTOB ISl KOHCTPYKIIMH, yCHUIIMBAaCMBIX
C TIOMOLIBIO CBapKH, B 3aBUCHMOCTH OT KJIacca KOHCTPYKIHIT 1Mo 1. 4.8 orpaHMYMBaeTCs, KaK MPaBUIIo,
YCIIOBUSIMH:

Bo < 0,2 nma I kmacca;

Bo<0,4» I »;

Bo < 0,8 » Il m IV xmmaccos.

Ecnu ykazaHHBIC YCIIOBUsI HE BBINOJHSIOTCS, TO HEOOXOAMMa JHOO MpeIBapuUTeNbHas pasrpy3ka
KOHCTPYKLHUH, JMOO HCIIOJIb30BaHHE CIIELHAJIBHBIX TEXHOJIOTHUECKHX MEpPONPUSATHH TPH YCUIICHHH,
obecrieunBaOIIMX orpaHudeHue AehopMaliii KOHCTPYKIHHA (B YaCTHOCTH, CBAPOYHBIX).
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Puc. 15. CnyvaiiHble 3KCHEHTPHCHTETHI



IMPUCOEJUHEHME JIEMEHTOB YCUJIEHUA

4.13. Tlpm HUCTONB30BaHUM CBApKH HEOOXOIWMO IIperyCMaTpHUBaTh MEpHl IO YMEHBIICHUIO H
PEryIMpPOBaHUIO CBAPOUHBIX AedopMmariuii. KaTteTsl IBOB AJ1s 3TOTO ClieyeT IPUHUMATh MUHUMAIBHO
JIOMTYCTUMBIMH TI0 pacyery (¢ yueToMm TpeOoBanwmii m. 12.8 CHull 11-23-81%). PekomeHnmyeTcs Takxke
UCIIOJIb30BaHUE OJTHOCTOPOHHUX ILIBOB.

4.14. Tlpu ycuiieHUN CTaTHYeCKU HarpyxeHHbIX KoHcTpykuui 111 u IV kmaccoB, skcnyaTupyeMbix
npu TeMmmepaTtype Belie MuHyc 30° C B HearpeccUBHOH, cpeie, peKOMEHAyeTCs HCIIOJIb30BaTh
NpephIBUCTBIE (LIMOHOYHBIE) BB (puc. 16, a). Illar mmoHOK ciienyeT NMpUHUMaTh MaKCHMalbHO
JOMYCTUMBIM IO pacdery, HO He CBbIe 80iniy B pacTAHyTHIX U 40imin B CKATHIX 3JIEMEHTaX YCHICHHS.
31ech imin - MUHAMAIBHBIA PagMyC MHEPLHMH JIEMEHTa YCHJICHHS OTHOCHTEIBHO €ro COOCTBEHHOMN
LEHTPAJIbHOU OCH.

Jnst koneTpykumii I u Il knaccoB UCnoIb30BaHUE MPEPHIBUCTHIX ILIBOB HE IOIMYCKAETCA.
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Puc. 16. IlpucoeanneHune 3;1eMEeHTOB YCUJIEHUSI
a - IPEPHIBUCTHIMHY IIBAMHM; O CIUIOIIHBIMHY IIBAMHU; 6 - Ha 00JITaxX

4.15. PacueT HenpephIBHBIX yYaCTKOB IIMTOHOYHBIX IIIBOB OCYIIECTBIIAETCS HA CIBUTAIOIICE yCUIIHE

T = —Qmixsf a, (29)
rie Qmax - HAaHOOMbINAS ITOTIEPEYHAs CHJIa B TIpe/eiaX JITUHBI 3JICMEHTOB YCHJICHUS.
s cxateix crepkHed Qmax = Qfic, Tae Qfic - YCIIOBHAs MONEpeYHass CHiIa Ui YCHICHHOTO
cTepakHs, onpenensemas o 1. 5.8 CHull 11-23-81%;
Sy - cTaTHMYeCKUl MOMEHT 3JICMEHTa YCWJICHHS OTHOCHUTEIIFHO IIEHTPAJIBHOW OCH YCHUJICHHOTO
CEUCHHSI; ay, - AT IIMOHOK I1Ba (M. puc. 16, a).
4.16. MuHUMAITBHBIC UTHHBI YYACTKOB IIIMTOHOYHBIX IIBOB OIPEACIISIOT IO BEIPAKCHUIO

a,T

y=—————+1oem, (30)
ﬂwkf Rwywyc



rae oy - KkodduiueHt, xapakTepu3yOIIUN pacHpelelicHHe YCHWIMH MEXIy IIBaMH,
MPUKPETUIAIONINMHI 3JICMEHT YCHJICHHS K OCHOBHOMY CTEP)KHIO M PaBHBIA [1o0Je ob0mero ycwaus 7,
OTHOCSIIHIACSA K pacCMaTpUBaeMOMY IIBY. 31eCh U fayee noj By, Yw U Ry moapa3ymeBaroTcsi 3HaUCHUS
B ¥ B2y Ywt ¥ Ywzr Rws ¥ Ry, mpuHUMaemsbie mo 1. 11.2 CHull 11-23-81* gy ABYX pacdeTHBIX CEYCHUH.
JnuHy y4yacTka IIIIOHOYHOIO LIBa CIEAYET IPUHUMAThL He MeHee 50 MM.

KoHIleBblE YYaCTKH MIMOHOYHBIX IIIBOB MPHCOCAMHEHUSI DIIEMEHTOB YCHJICHHS K OCHOBHOMY
CTeP)KHIO WM Y3JI0BbIM (hacOHKaM JOJKHBI OOecrevnBaTh MepeAady MpPOJOIbHBIX YCHIMH Ha
JJIEMEHTHI YCHJICHUSI ¥ BOBJICUCHHE UX B COBMECTHYIO C OCHOBHBIM CTEp)KHEM padoty. VX TommiuHa
MOJKCT HA3HAYaThCS OOJIBIICH, YeM TOJIIUHA CBS3YIOUIMX INMBOB. MUHUMAIbHBIC IJIMHBI KOHICBBIX
YYaCTKOB MOJICYUTHIBAIOTCS MO POpMYyIIe

o, (T+N)) 1
" :Bwkf Rwywyc

rie Nr = (N —N o) A [ A; A; - Iiomaas nomnepevyHoro CeYeHMs IeMEHTa YCHIICHHUSL.

cM, (31)

[pu ycunennn uzrubaemsix snementoB (N = 0) ciemyer mpuHAMATH Nr =0,5 A Ryr .

4.17. MuHUMaNbHBI KaTeT CIUIOLNIHBIX MIBOB (pUc. 16, 0), KpEmsIIUX 3JIEMEHTHl YCHICHHS,
OTIpeieNneTCs BRIpaXXCHUEM

— aWQmaXSI’ . (32)
ﬂwlRwywj/c

KoHIleBble y4acTKH IIBOB MOTYT Ha3HAYaThCs C YBEIUYCHHBIM KATE€TOM, a UX HPOYHOCThH (TpH
pacuetHoit aiune 85p,,Ks) mpoBepsieTcst mo popmyiie
a,Q S aN
wemax<r r SRW]/]/ (33)
Lk 1 853%k? e
w f ww

4.18. ITpumenenune 60nToB (puc. 16, 6) A1 NPUCOCTUHEHNUS HIIEMEHTOB YCUIICHHS PEKOMEHIYeTCs
B CIIyJasx, KOTja:

60JITOBBIE COCTMHEHHS TEXHOJIOTHIECKHN OoJee yIoOHbI;

Marepual yCHIMBAaeMOT0 IEMEHTa He I0ITyCKaeT IPUMEHEHHS CBAPKH;

JKEIaTeJIbHO U30eKaTh BOSHUKHOBEHNUS JIOTIOTHATEIBHBIX CBAPOYHBIX HAPSDKCHUH U Ae(OpMALIIH.

[IpoekTnpoBaTh COEAWHEHUS CIEAYET C yYETOM MUHHMAJIBHOTO ociabnmeHus cedeHud. C 3ToH
LENbI0 JUaMeTp OOJITOB clelyeT MPUHUMAaTh MHHUMAJIBHBIM, a X pa3MEIleHHe 3a/[aBaTh CO COMTHIM
IIIaroM IO OTHOIICHHUIO K CYIIECTBYIOIUM O0NTaM M 3akienkaM. Illar mpoMexyTOYHbIX COeAMHEHUH
npuHuMaetcst He 6ornee 40i B cxathix U 801 B paCTAHYTBIX DIIEMEHTAX YCHICHHUS U OMPEACISCTCS 1O

dhopmyie

f

aB — [Ns]minlyc (34)
Qmaxsr
rae [Ng]min - MUHMMalbHas Hecymias CIIOCOOHOCTH Oonta (10 CHABHIY, CPE3y HWIIH CMSTHIO,
ompenemsiemas 1o 1. 3.5 CHull 11-23-81%*).
ITpoYHOCTH KOHIIEBBIX YYACTKOB COCIUHEHUH 3JIEMEHTA YCUIICHUS TIPOBEPSETCs 10 hopMyJie
N Q_S
r max ~r
n + I % < [NB]min ! (35)
rae N - KoIm4ecTBO OOJITOB Ha KOHIIEBOM YYacTKE COCOMHEHUs (cM. puc. 16, B); a, - pacueTHBIH
mrar GOJNTOB.

PACYETHOE OINPEJAEJIEHUE TPOI'MBOB 3JIEMEHTOB, BOSBHUKAIOIIUX ITPHA
YCUWJIEHUU U CBAPKE

4.19. JlonosHUTENbHBIE MPOTHObI, BO3HUKAIOIINE HPU NPUCOSTUHEHUN DJIEMEHTOB yCUiIeHHs (KX
NpWKATU K KPUBOJMMHEWHBIM YCWIIMBAGMBIM 3JE€MEHTaM WM TPHUBApKE), CIEAyeT YYHUTHIBATH B
pacueTax W3THOAEMBIX JJIEMEHTOB KOHCTPYKIMA Ha Je(QOpPMATHBHOCTH M B pacueTax CIIO0XKHBIX
3JIEMEHTOB Ha YCTOWYHBOCTb.

4.20. JlebpopManuu mpu MNPWKATHH DJIEMEHTOB YCWJIEHHS K KPHBOJMHEHHBIM BBINYKJIBIM H
BOTHYTBHIM IIOBEPXHOCTSIM YCHIIMBAEMOT'O 3JIEMEHTA MIPUBOJIAT K X M3THOY.

3HaueHne mporuda Iocie MPUCOSIUHEHHS JJIEMEHTOB YCHIICHHS JOIyCKAeTCS OINpPEIEIsTh II0

¢dopmyne



|
n:gl—%—jiL—, (36)
Lo+ 1,
rae fo - HalIaJlLHHﬁ HpOFI/I6 yCI/IJ'II/IBaeMOFO 3JICMCHTA. B pacquaX CXKaTbIX CTep)KHeﬁ Ha
yCTOﬁ‘IHBOCTL 3HAYCHUC fo OHpe)IeJ‘IHeTCS[ 110 yKa3aHI/I$IM II. 4.11 oT pacqume HaYaJIbHBIX Harpy301<; B
pacderax Ha AeOpPMATHBHOCTH - OT HOPMATHUBHBIX HAYAJIBHBIX HArpy30kK; Xl, cymMmMa MOMEHTOB
I/IHepHI/II/I 3JICMCHTOB yCI/IJ'IeHI/ISI, HpI/ICOGL[I/IHHeMI;IX OI[HOBpeMeHHO, OTHOCUTCJIBHO HX CO6CTBeHHLIX

HCHTPpAJIbHBIX oce171, NEPHOCHAUKYJIAPHBIX TIJIOCKOCTHU I/I3FI/I63.; a = 2

- koo unmeHr,
YUUTBHIBAIOIINI BIUSHUE TPOJOIGHON CHIIBL

[Ipu pacuere u3rnbaeMbIx IEMEHTOB Oy = 1.

Ilpn MaislX 3HAYCHUSX COOCTBEHHBIX MOMEHTOB HWHepuuu sieMeHToB ycwmiaenus (XI1./1<0,1)
JOIYCTHMO HE YYUTHIBATh Ae(GOpMAIMH IPH YCUICHHH U IPHHUMATS fx = fo.

[Ipn nprcOeTUHEHNH JIEMEHTOB YCHICHHS K IUIOCKHM HOBEPXHOCTSAM YCHIMBAEMOIO DJIEMEHTa,
HalpuMep, NapaieIbHbIM IIIOCKOCTH M3ruba, npuHuMaetcs fx = fo.

4.21. JIomONHUTENRHBIA OCTATOYHBIA TPOTHO, BOSHUKAIOIINI BCJIEACTBHE NPHUBAPKU 3JIEMEHTOB
YCUIICHUSL, OTIPeeseTcs Mo hopMyIie

e
fw :aNagzniyi ) (37)

rae a cpeaHuii Kod(pQUIMEHT NPEPHIBHOCTH INMOHOYHOTO INBA C YYE€TOM MPOTSHKEHHOCTH
KOHLEBBIX €TI0 Y4acTKOB (IpH CILUIOMHBIX mBax a = 1); V = 0,04k? - mapamerp npomonbHOro
YKOPOYEHHs DIIEMEHTa OT HAJOKECHHUs OJMHOYHOTO IIBa; Ki - KAaTeT CBA3YIOIIUX MIBOB B cM; lg=lef -
pacueTHas [UTHHA BJIEMEHTa B TUIOCKOCTH M3rHOa (1711 OMHOIPONIETHBIX 6asok lg - mponer Gankw); y; -
paccTosHUE OT I-TO IIBa IO IEHTPAJbHON OCH YCHJIEHHOTO CEUYEHHUS, TIPUHIMAEMOE CO CBOUM 3HAKOM;

In@-S)
In2

COCTOSIHUE DJIEMEHTa U CXEMY €ro YCHJICHHS, gg, =0y, / Ryo - k03 PUIHCHT, XapaKTePU3YIOIIUI

n=1-u - K03((QUUMEHT, yYUTHIBAIOIINI HavyajbHOE HAINpPsHKEHHO-Ie(OPMUPOBAHHOE

YPOBEHb HaYaJIbHBIX HAIPSDKCHHUI B 30HE i-TO IBa B HAHOOJIee HATPY)KCHHOM CEUCHHUH JJICMEHTA.

U IpUHMMAETCs] paBHBIM: NPH IIBaX, PACIOJOKEHHBIX B PACTIHYTOH 30HE ceueHwms, u = 1,5; mpu
IBaX, PAacIOJIOKCHHBIX B CXAaTOW 30HE, B pacuerax Ha ycroiumBocts u = 0,5; B pacuerax Ha
nedopmaruBHOCTh - ¢ = 0,7; IpU cXeMax yCHIICHHUS, CBSI3aHHBIX C HAJO)KEHHEM JIBYCTOPOHHHX IIIBOB,
PAacIOJIOKEHHBIX B PACTSIHYTOH U C)KaTOW 30HAX CEUSHMs, IOMYCKACTCs JUIs BCEX IIBOB IPUHUMATD U =
1. 3aBucumoctu N(&;) nokazansl Ha puc. 17;

Ggi onpezensrores o Gopmyste (25) npu xapakTepuCTHKaX OPYTTO; MOJIOKHUTEIEHBIMA CUUTAIOTCS
HampsoKeHust cokatusi. [ okaThIX dJIeMEHTOB M, mojcuuThiBaloTCs 1o Qopmyie (26) mpu
nojcraHoBke B Hee fx BMecTo f g
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Puc. 17. 3aBucumoctu N(E) (CHJIOMIHBIMH JUHUSIMH 0003HAYEHBI PEKOMEH/IyeMble 3HAYEH U],
NYHKTHPHBIMH - JOIyCKaeMble)

PACYET YCHUJIEHHBIX 2JIEMEHTOB HA ITPOYHOCTD

4.22. TIpoBepKy NMPOYHOCTH AJIEMEHTOB B 3aBUCHMOCTH OT X Kiiacca 1o 1. 4.8 oCyIeCTBIISIIOT:

quist anemenToB I, 11 u 11l knaccoB - mo KpUTepuio KpaeBod TekyuecTd. B ciydae ycuneHust noj
Harpy3Kod yKa3aHHBI KpUTEpHH SBISETCS YHCTO YCIOBHBIM, HOO HadaJbHBIE M CBApPOYHBIC
nedopmanmy Hen30eKHO OOYCIOBIMBAIOT YNPYTOIUIACTHYECKYIO pabOTy YCWJICHHBIX 3JIEMEHTOB.
@dakTHUECKH paccMaTpUBaeMbli KpUTEpHH oOOecledrBaeT OrpaHHYCHHE YPOBHSA IUIACTHYECKUX
nedopmanuii HOpMOW, yka3aHHOU B 1I. 4.8;

Uit aneMeHToB [V Kiacca - MO KPHUTEPHIO Pa3BHUTHIX IUIACTHYECKUX aAedopmanmid. OneHka
MPOYHOCTH OCYIIECTBIISIETCS HMCXOAS W3 OICHKH HECyIIeld CHOCOOHOCTH YCHJIEHHBIX CEUEHHWH II0
KPHUTEPHIO TUIACTUYECKOTO MAapHHUPA, HO C BBEJCHUEM CIIEUAIIbHBIX TOHIKAIOIINX KOAP(HUIIMEHTOB Yy
U Yy TAPaHTUPYIOMIUX OTpaHMYEHHE YPOBHS MIACTHYECKUX JedopMalnii HOpMOH &pjim = 0,004; vy 1
Ym TPUHUMAIOTCSI B 3aBUCHMOCTH OT CXEMBl YCHJICHHUS, COOTHOIICHUS! POYHOCTHBIX XapaKTEPUCTHK
MaTepHajoB, YPOBHS M YCIOBUI HATPY)KEHUS YCHIMBAEMOTO 3JIEMEHTA.

4.23. TIpoBepka NPOYHOCTH HIIEMEHTOB IO KPUTEPHIO KPAEGBOH TEKYYECTH BBINOJHSIETCS MO
dbopmymam:

HEHTPAIBHO-PACTSIHYTHIE WITH C)KAaThle CHMMETPHUYHO YCHIICHHBIE HJIEMEHTHI



N/A1£Ry0707N’ (38)

e YN - K03 PUIHEHT, YUNTHIBAIONIIMN YPOBEHb U 3HAK HAYaJIbHOU OCEBOU CHJIBI; IS PACTSHYTHIX
M CKATBIX DJIEMEHTOB, YCHIICHHBIX 0€3 HCIOJb30BaHMs CBApKH Yy = 0,95; sl CXKATBIX JIEMEHTOB,
YCHJICHHBIX C ITOMOIIBIO CBapky, - Yy = 0,95 - 0,2503,;

n3rudaeMple FIIeMEHTHI

M W, <R 7o (39)
CXKaTo- U paCTAHYTO-U30THYTBIC 3JIEMEHTHI
N M M
—+—Xy+—LX<R ¥y (40)

Aw Ixn Iyn

B dopmynax (39) u (40) nnst snementoB 1 knacca npuauMaetcs Yy = 0,95; ms snementos 11 u 111
xiaccoB - Yy = 1. IIpu N /(AR,0) = 0,6 3Ha4eHUS Y IPUHUMAIOTCS PABHBIMH Y.

[IpoBepka NPOYHOCTH LEHTPANBHO-PACTAHYTHIX MM CXKaTbIX HECHMMETPUYHO YCHIICHHBIX
3JIEMEHTOB ocymiecTBIseTcs 1o Gopmye (40), mpu 3TOM HM3rHOAIOMKe MOMEHTHI MOJICYUTHIBAIOTCS
OTHOCHUTEJIFHO OCEH X U ) YCHJICHHOTO CEYEHHS.

4.24. TlpoBepka NHPOYHOCTH JIIEMEHTOB II0 KPUTEPHIO Pa3BUTHIX IUIACTHYCCKUX AedopMariwii
BBIMOJTHACTCS 110 (hOpMYyIIam:

HCHTPAJIBbHO-PACTAHYTBIC WJIN CKATbIE CUMMETPHUYIHO YCUIICHHBIC 3JICMCHTBI

N <[N]y.: (41)

n3rndaeMeule PJIEMEHTEI
M <[M]c.y.. (42)

TZie C, - TIONPAaBOYHBIN KO3 GHUINECHT, YINTHIBAIONINH BIMSHHIE ITONEPEYHBIX CHII M ONPEIeIeMbIi
JUISL IByTaBPOBBIX cedeHui 1o hopmyie

1
C = — 2
* 105 1-(z/Ry,) :
1-0,5(z/R,)
CXaTo- 1 paCTSIHyTO-I/I?;OFHyTI)Ie 3JICMCHTHI
n
N + |Mx| + |My| <
[NIr. ) IMJr. M,y

rae n npuHuMaetcs mo tada. 66 CHull 11-23-81* B 3aBucUMOCTH OT POPMBI YCHICHHOTO CEYCHUSI.

[N] onpenensiercst mo popmyiie
[N]:(A\)n +aAYn)Ry07/N ! (44)

rae o = Ryi/Ryo; yn = 0,95 - mist pacTAHYTHIX 3JI€MEHTOB MIIM CHKATBIX DJIEMEHTOB, YCUIICHHBIX 6e3
ucnons3oBanus cBapku; Yy = 0,95 - 0,1(a + B - 1) - a1 CKATHIX 3JIEMEHTOB, YCHUICHHBIX C TIOMOIIBIO
CBapKH.

[M] onpenensiercst o popmyie

[M] = [A)cyOC + A)pyOp +a(Achrc + Apyrp)]RyoyM ! (45)

rie Abc Z%[A\)n —a(AC — A,p)] - IUIOIIAJAb HETTO CHKATOM 30HBI CEYEHHs YCUIMBAEMOIO

npu 7 <0,4R,
npu 7 > 0,4R, ,

1, (43)

aneMeHTa; Agy - TO K€, pPacTAHYTOH 30HbL Ay, Ay - TJIOWAAM HETTO DSJIEMEHTOB YCHUIICHUS,
PacIIOJIOKEHHBIX COOTBETCTBEHHO CO CTOPOHBI CXKATOM M pacTAHyTOM 30H ceueHus (puc. 18, a). s
HECHMMETPUYHBIX OJHOCTOPOHHUX CXEM YCHJICHHA (HampuMep, MO CXeMe pHC. 3, #) CO CTOPOHBI
CHKATBIX MJIM PACTAHYTHIX BOJIOKOH IIPHHUMAETCS COOTBETCTBEHHO App = 0 mimut Are = 0; Yoc, Yop Vie: Vip -
a0COTIOTHBIE BETUYMHEI paCCTOﬂHI/Iﬁ OT HCHTPOB TAXKCCTU CXKATBIX M PACTAHYTBIX l'IJ'IOH_[a]leﬁ pI(e]
[IEHTPaTHLHONW OCH YCHIINBaeMOTo ceueHus (puc. 18,0).

Koadduument yy B popmyie (45) cnemxyer IpuHIMATE:

MPU CUMMETPHUYHOM JIBYCTOPOHHEM YCHIICHUH 3JIEMEHTOB CUMMETPUYHOTO ceueHus yy=0,95;

IIPU HECUMMETPHUYHOM JBYCTOPOHHEM WM OJHOCTOPOHHEM YCWICHHHM DJIEMEHTOB CO CTOPOHBI
pacTAHyTHIX BOJOKOH Yy = 0,95 - 0,2B¢(a - 1);

IPH OJIHOCTOPOHHEM YCHIIEHHH 3JIEMEHTOB CO CTOPOHBI CHKATHIX BOJIOKOH Yy = 0,95 -0,IX X(a + Bg -



1).
HUcnons3oBanue Qopmynst (43) nomyctumo mpu T < 0,5Ry, B MpOTHBHOM cilydae HpoOBEpKa
MIPOYHOCTH TIPH CKATUU-PACTSKEHUN C H3THOOM BEITIONHSETCS 110 popmyiie (40).

Y] Ll

wl

LI R

e

Fyr

Puc. 18. K onpeae/ieHni0 MOMeHTa BHYTPEHHHMX CHJI B YCHJICHHOM Ce4eHMH IPH Pa3BUTHH
IIAPHUPA IVIACTUYHOCTH
a - cXeMa yCUJICHHUS; O - paclloyIO’KEHHE COKAaThIX (3aIITPUXOBAHO) M PACTAHYTHIX 30H B CEUCHUU; 6 -
3IIOP HANPSKECHUM

4.25. TIpoBepKky MpPOYHOCTH HM3THOAEMBIX M CXKaTO- HMJIHM PACTSIHYTO-U30THYTHIX 3JEMEHTOB IO
KacaTelIbHbIM, MECTHBIM W TIPHBEICHHBIM HAIPSDKEHHSM IIPOU3BOIAT OOBIYHBIM CIIOCOOOM HO
ykazaumsM pazn. 5 CHull I1-23-81* ¢ y4eroM W3MEHHBIIMXCS T€OMETPHUCCKUX XapaKTEPHUCTHK
CECUCHUSL.

PACYET YCHJIEHHBIX 2JIEMEHTOB HA YCTOMYUBOCTD

4.26. PacueT Ha YCTOMYMBOCTH CXKATHIX JCMEHTOB CIUIONIHOTO CEYCHHUS B IJIOCKOCTH JCHCTBHS
MOMEHTOB BBIITOJHICTCS 10 (hopMyIie

N/p,A<Ry.. (46)
rie Qg - Ko duImeHT, onpenensemsrii o tadn. 74 CHull 11-23-81* B 3aBUCUMOCTH OT yCIOBHOM

THOKOCTH YCUIIEHHOTO 3JIEMEHTa Au MPUBEICHHOTO OTHOCHUTEIILHOTO SKCIIEHTPUCUTETA Mes = 7Mg; A -
IUIOIIA/Ib YCUJIICHHOTO CeUeHHUsI; 1| KO3 GHUIMeHT BiausiHus Ghopmbl ceuenus mo tadma. 73 CHull 11-23-

81*.
m, =¢, (A/W,), (47)
rIe € - SKBUBAJCHTHBI SKCLEHTPHCHTET, YYHTHIBAIOIIUA OCOOCHHOCTH pPAbOTHl YCHUICHHOTO
CTepIKHS U onpeaesieMslit o 1. 4.27; W, - MOMEHT CONPOTHBIICHUS ISl HAaHOOJIee CKATOrO BOJIOKHA;
R*, - ocpeiHeHHOEe 3Hau€HWE PACUYETHOIO CONPOTUBIEHUs, NpuHUMaemoe no 1. 4.28; vy, -
ko3 uImeHT ycaoBuit paboThl, MpuHUMaeMEbIid He 6omnee 0,9 (cM. 1. 4.5).
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Puc. 19. K onpeaejieHH0 IKCHEHTPUCUTETA MPOI0JIbHON CUJIBI P MOJI0KUTEIHLHOM (@) U
OTPHLATEJBHOM (0) 3HAYEHHUAX



YCTOHYMBOCTh LEHTPANBHO-CKATBIX CHMMETPHYHO YCHWJICHHBIX OJJIEMEHTOB HPOBEpSeTCS B
IJIOCKOCTU MX Haubomblieidl rubkoctu (A > Ay). Ecmu oTHomeHnme rubkocTeif mocne ycHIeHHS
U3MEHUI0Ch (A > Ay), HO Agx < Agy, TO NpOBEpKa YCTOMUMBOCTH MO (opmyne (46) BBIMOIHsIETCS
OTHOCHUTEJIEHO 00EHX IIIABHBIX OCeH CeYeHHsI.

4.27. PacueTHOE 3HAYCHNE SKBUBAJICHTHOTO YKCIICHTPUCUTETA OIIpeaeIsieTcs o hopmyIe

e, =e+ f.+k,f,. (48)

rae f« u f,, - mogcuuTeiBaroTCs 10 yrazanusam mi. 4.20 u 4.21.

Ecnu cBapounstii nporu6 f,, sBisietcs pasrpyskaromnium aktopom (3Hak f,, He coBmagaer co 3HAKOM
cyMmmbl ¢ + fx) W mOpUBOEUT K YMEHBIICHHIO aOCOJIOTHONH BEJIMYHMHBI 3KBHBAJICHTHOT'O
IKCIIEHTPUCUTETA, TO 3HaYeHue K,, mpuHuMaeTrcst paBHbiM 0,5; B MPOTUBHOM citydae K, = 1.

B dopmyne (48) e - SKCICHTPUCUTET NPOJOJIBHON CHIIBI OTHOCHUTEIBHO IEHTPAILHOU OCH
YCHJICHHOTO CCUCHHMS IOCNIC YCHWJICHHA. B Tex cimydasx, KOrja 3KCIEHTPUCHUTET MPOJOIBEHOW CHIIBI
ocTaeTcs HEM3MEHHBIM, €TO 3HAUCHHE ONpEAeIseTCs BBIPAKEHHEM € = ey - ea, TAC ep - CMEIICHUE
HEHTPAa TSHKECTH CEUCHUS NPH YCUIICHUH, TIPHHIMAEMOE CO CBOMM 3HaKOM (puc. 19, a u 0).

B obOmem ciydae cxaTHs ¢ W3rHOOM, a TaKkXKe B CiIydae IPHIOKEHHUS OTIOJHUTEIHHBIX
MIPOIOJIEHBIX WJIHM ITOTIEPEYHBIX CHJI IIOCIIE YCHJICHHS, BEIWYHHA e OIPEICIICTCS BBIPAKCHHEM e =
M/N, tne M - pacdeTHBIIf MOMEHT OTHOCHTEIIEHO EHTPAIEHOW OCH YCHIICHHOTO CEUCHHSI.

[Ipr HECHUMMETPUYHOM YCHIICHHH IEHTPAIBHO-CKATOTO (IIEPBOHAYAIFHO) JIEMEHTa B Ka4eCTBE €y
YUUTHIBACTCS CIYYalHBIA SKCICHTPHUCUTET B COOTBETCTBHM ¢ yKasaHusmu 1. 4.11 Hacrosimero
[TocoOust, mpu 3TOM 3HAK CITY4aliHOTO IKCIICHTPUCUTETA MPUHUMACTCS TAKKM, YTOOBI yUeCTh Hanboee
HeONaronpusTHBINA ClTyJai.

4.28. B cnydae HCHONB30BaHUS 3JCMEHTOB YCHWICHHS W3 CTaJd, PacuyeTHOE COIMPOTHBICHHE
KOTOpOH Ry, ONM3KO K pacueTHOMY CONPOTHBICHHIO CTANH yCHIMBAEMOTO dIeMeHTa Ry, (1<0<1,15)
3HaueHue R*, nonyckaercs NpUHUMATh PaBHBIM Ryo.

Ipu o > 1,15 ycpeaHeHHOE pacdeTHOE COMPOTHBICHHE OMCTANFHOTO 3JIEMEHTAa OMpEeAeIsieTcs Mo

hopmyie
R, =Rk (49)

rre kA = —%(a —1) , |(I = —II—O(a —1), lo, | - MOMEHTHI WHeprHMHM U1 TOH OCH,
OTHOCHTEJILHO KOTOPO#i BBIMIOJHSETCS IPOBEPKa YCTOHYMBOCTH.

4.29. TlpoBepka yCTOHYMBOCTH CXKATBIX AJIEMEHTOB CIUIOIIHOTO CEYCHUs M3 IJIOCKOCTH JCUCTBHUS
MOMEHTOB BBITIONHsIETCS B cooTBeTcTBUH ¢ 1. 5.30 CHull II-23-81*, mpruem npu u3rude siieMeHTa B
IJIOCKOCTH ero Hauboubieil xecTkocTH (ly > ly) OTHOCUTENBHBIH KCIEHTPHCHTET 711 ONPEAEIIAETCS M0
dopmyne (47). Ilpu noxacuere e nporudsl f+ u fy, yIUTHIBAIOTCSA TOJBKO B TOM Cllydae, €CId OHH
YBEIMYHMBAIOT pacdeTHOE 3HaUE€HHE SKBUBAICHTHOTO SKCIICHTPHUCHTETA.

4.30. TlpoBepka yCTOHYMBOCTH CIUIOITHOCTCHYATBIX CTEPXKHEH, CXKaThIX C JBYXOCHBIM
3KCIIEHTPHCHUTETOM, ocymmecTiasercss mo m. 5.34 CHull 11-23-81* mpu sToM 3HaueHus my U my
NO/ICUUTHIBArOTCS 110 hopmyie (47), a mporuds! f« u fy, yIuTBIBaIOTCS TONBKO B TOM Cilydae, €Clid OHH
YBEJIMYHBAIOT PacYETHbBIC 3HAUSHHUSI OTHOCUTEIIBHBIX IKCIIEHTPHUCUTETOB.

4.31. [Tpu BBICOKOM ypOBHE HadalbHOTO HarpyxeHus (¢=>0,6) yCTONIHMBOCTD CXKHUTHIX JICMCHTOB B
npolecce WX YCHJCHHS C TOMOLIBIO CBapKH JIOJDKHAa ObITh mpoBepeHa mno dopmyne (46), N
OpUHUMAETCst paBHBIM Np; SKBUBAJICHTHBIN SKCIIEHTPUCHUTET OmpeessieTcs: mo dpopmyste (48) mpu Ky, =
2. BpemenHnslii cBapounbiii poru6 f,, Beraucnsiercs mo dpopmyse (37) U MPUHAMAESTCS C TEM 3HAKOM,
KOTOPBIH YBEJTMYHUT pAacYETHOE 3HAYCHHE &f.

4.32. Pacuer Ha yCTOWYNBOCTh YCHWJICHHBIX BHEIEHTPEHHO CXKATBIX M CXKATO-W30THYTHIX CTEp)KHEH
C PEIIeTKaMH, Pacloj0KEHHBIMU B IUIOCKOCTSIX, NMApaJJIeNbHBIX IIOCKOCTH M3rHba, COBMAJaromen ¢
TUIOCKOCTHIO CHMMETPHH, CJIEIYeT BBIOJIHATH MO hopMyIe

N/p.0,. . A<RY,. (50)

TAEC Q¢ Puer - KOXPOUIUEHTHI CHIDKEHHUS HECYIIEH CITOCOOHOCTH BCETO CEYEHHUS M OTACIhHOU
BETBU, NpUHUMaeMsble 10 1. 4.33 u 4.34; 4 - nnomaab NONEePEeYyHOro YUeHUs! YCUIICHHBIX BETBEH.

4.33. Kosbdurment @, ciaenyer npuauMmarth 1o tabm. 75 CHull 11-23-81* B 3aBHCHMOCTH OT
YCJIOBHOM TIPUBEIEHHON MMOKOCTH Aef
dbopmymam:

¥ OTHOCHUTECJILHOTO JKCUEHTPUCUTETA M, ONPEACIICMBIX 11O



_ R
T = || A2 4oy 2 | Py (51)

A, E

m=e;(A/l))a. (52)
rae Ay - THOKOCTb YCHIEGHHOTO CTEPXHs OTHOCHUTENBHO OCH, NEPNEHAMKYISPHON IMIOCKOCTH
n3ruba; oy - ko3 ¢unuent, onpenensemsrii mo tadm. 7 CHull 11-23-81*; A4 - miomans ycuIeHHOTO
CEUEeHHUs PacKOCOB (IIPH KPECTOBOM CXEME PELIETKH - JABYX PACKOCOB), JISKAIIUX B IUIOCKOCTH U3rH0a;
a, - PacCTOSIHUE OT OCH YCHJCHHOTO CEUEHHs, MEPIeHIUKYISIPHOW IJIOCKOCTH H3ruba, J0 ocu
HanboJee CKaToOW BETBH; ¢; - PACUCTHBIN 3KCIIEHTPUCHUTET MPOHoIbHON cHibl ¢f = MIN + K,fy; f,, -
OCTaTOYHBIM CBAPOYHBIN MTPOTHO CKBO3HOTO CTEPKHS; K,y - IPHHIMaeMBIH 110 11. 4.27; M - u3rubaroruii

MOMEHT C Y4E€TOM CMEIIEHHUS IIEHTPA TSDKECTH YCUIEHHOTO CeUeHUSI.
4.34. KoapduimeHt @, crienyer ompenenats no tabn. 74 CHull 11-23-81* B 3aBucuMoOCTH OT

YCIIOBHOH THOKOCTH YCHJIEHHOTO CEYEHHS BETBH Aper M TPHBEIEHHOTO OTHOCHTENHHOTO

9KCIIEHTPHCUTETA m:f”, BBIYHCIIIEMBIX IO popMynam:

ZBGT = IBer / iBeTﬂfR; / E ; (53)

A (M
me =nm, =n—=% =+ f 1 (54)
WC NBCT

rae lye; - paccTosiHUEe MEXKIY Y3IaMU PELICTKH, Iye; - PAIAUYC HHEPIMH CCUCHHUs YCHICHHOW BETBH
OTHOCHTEJILHO OCH, MIEPIICHIUKYIISIPHOM TJIOCKOCTH U3rHoa.

4.35. BeTBH CKBO3HBIX CTEp)KHEH CJIEyeT MOMOJHHUTENBHO INPOBEPUTH Ha YCTOHYMBOCTH KaK
BHELICHTPCHHO C)XKaThble CTEP)KHH CIUIOIIHOTO CEYCHHs C YYeTOM HadalbHBIX M CBAapOYHBIX
nedopmanmii. [IpomonbHBIE CHIIBI B BETBSX BHELCHTPEHHO CXKATOTO CTEPXKHS ONPEAEISIOTCS MO
ykazaumsMm 1. 5.33 CHull 11-23-81*.

4.36. Pacuer Ha yCTOMYMBOCTH YCHIICHHBIX OallOK JBYTaBPOBOTO CCUCHHSA, W3TMOACMBIX B
TUIOCKOCTH CTEHKH, BbIMonHsAerca mo 1. 5.15 CHull 11-23-81* ¢ yuerom ykazammit m. 4.6.
YcroitunBocTs 0anku He TpeOyeTcsl MPOBepsATh NPH BHINONHEHUH TpeboBanuid m. 5.16 CHull 11-23-
81*.

OIIEHKA JE®OPMATUBHOCTH YCUJIEHHBIX 3JIEMEHTOB

4.37. Tlepemenienust (Mporudbl, OTKJIOHEHUS] OT BEPTHKAJIHM) YCHICHHBIX DJIEMEHTOB KOHCTPYKIHNA
CJIE/TyeT ONpEeIIsITh B 00IIEM citydae 1o (opmylie

f=1f+f,+Af, (55)

rae fo - HavanpHOE mepeMelleHue, ONpeaeIIeMoe O JaHHBIM 00C/Ie0BaHMs MO0 pacueToM s
Harpy3oK, JeHCTBOBaBIIMX B MOMEHT YCWJIEHHS, M0 XapaKTepUCTUKaM OpYyTTO YCHIMBAEMOTO
aneMeHTa; f,, - TomoMHNTENbHOE TepeMenieHne (IIPOrud) NPy YCHICHHH JIEMEHTA C UCIONIB30BAHUEM
cBapku, ompenensieMoe no mn. 4.21; Af - npupamieHue nepeMenieHHs OT HOPMATHUBHBIX Harpysok,
NPHIOXKEHHBIX II0CIe YCHICHUS, ONpeesieMoe PacueToM IO XapaKTEePUCTHKaM OpYTTO YCHIEHHOTO
3IIEMEHTA.

4.38. JlononHHTEIbHBIE IEPEMELICHHS OT CBaPKHU JOIYCKACTCsl HE YYUTHIBATh:

NPY YPOBHE HauaJIbHOT0 Harpyxeuus o < 0,3;

HpH HECUMMETPHYHOM OJHOCTOPOHHEM YCUIJICHUH 3JIEMEHTOB CO CTOPOHBI PACTSHYTHIX BOJIOKOH;

NpH YCHJICHHH HEepa3pe3HBIX MHOTONPOJIETHBIX 3JIEMEHTOB (HalpuMep, Hepa3pe3HbIX 0aok) oo
JJIEMEHTOB PaMHBIX KOHCTPYKLHMH, HMEIOLIMX JKECTKHE Y3JIbI CONPSKEHHS C MPHMBIKAOIIUMHU
JJIEMEHTaMHU.

4.39. B ciyyae ycuieHHs U3ruOaeMbIX 3JieMeHTOB (0aoK) Ha 4acTH MX JUIMHBI 3HaYeHus fy MoryT
OBITH YTOUHEHBI IO (hOpMyIIe

f =a"8x—:f(2| )Y Ny, (56)

rae | - mponer Gankw; |, - yIMHA 3JIeMeHTa YCHIEHUS; TpoYre 0003HaueH s - 1o 11. 4.21.
4.40. Tlepememenuss f yCHIEHHBIX KOHCTPYKIMHA HE MOJKHBI TIPEMSITCTBOBATH HOPMAJbHOM

9KCIUTyaTalllH, a MPUpAIleHUs nepeMenieHnid Af - mpeBbInIaTh 3HAYCHHUH, peKOMeHayeMbIX mm. 13.1-
13.4 CHull 11-23-81*



OCOBEHHOCTHU CTATUYECKOT O PACYETA KOHCTPYKIIUA ITPU YCUJIEHUA
HUX 3JIEMEHTOB C IOMOLIbIO CBAPKH

4.41. Tlpu ycuIeHMM O3JEMEHTOB CTAaTHUECKH HEONPENSIMMbIX KOHCTPYKLIMH HE0O0X0IuMO
YUYHUTHIBaTh BO3MOXHOCTb HEOIArompUATHOTO IEpepaclpeneieHus YCHINH B CHUCTeME B IIpoliecce
CBapKH.

[IpuBapka 371€MEHTOB YCUIICHHS 110]] HATPY3KOH BBI3BIBACT MPUpAICHHE:

IPOAOIBLHOHN fedopManuu

2
A, =0,04k7 / A> n (57)
Y KPUBU3HBI
_ 2
Zu =0,04kF /1> Ny, (58)

T7Ie nj U Yj - TapaMeTpBbl, OTIpeessieMbIe 10 YKa3aHusaM 11. 4.21.

4.42. [lna y4era BIMsSHUS IpUpalieHuil Ay U ¥, Ha HanpspKeHHO-Ie(OpMHPOBAHHOE COCTOSIHUE
CTAQTHYSCKH HEONPENeIHMOI CHCTEMbI HE0OX0JMMO 3HATh IOCIIEI0BATEIBHOCTE BBIOJIHCHHUS PadoT 110
NpPHUBapKe AJIEMEHTOB YCWIICHUS WM NPOBEPUTH HECKOJIBKO BAapHAHTOB TAKOH MOCIEIOBATEIBHOCTH,
NPUHUMAsL 171l HPOBEPKH HECYIel CIIOCOOHOCTH HAUXy WA U3 IOJMYYEeHHBIX Pe3yJIbTaToOB.

4.43. Tlpu ypoBHe HayanbHOro Harpyxenuss o = 0,3 craTudeckuii pacyer KOHCTPYKIHMHA
JIOIYCKaeTCsI BBIIOJHATE O€3 yueTa IepepacipeiesieHus] YCHINH B IPOIIEcce CBApKH.

5. OCOBEHHOCTHU MNPOEKTUPOBAHUSA U PACUETA OTAEJIbHBIX BU1OB
YCUWIEHUS

YCWIEHHUE BAJIOK JIAMEJISIMU

51. Ilpm HEoOXOAMMOCTH YBEIWYEHHS MECTHOH IPOYHOCTH ¥ YCTOWYHMBOCTH CTEHKH
PEKOMEHAYETCSI BBIMOJIHSTH YCHIICHHE C TIOMOIIBIO JIaMeJIei 1o puc. 6, 2, B TOM YHCIIE JUIS TOBBIICHUS
JIOTIOTHUTENBHO YCTAJIOCTHON MPOYHOCTH - 110 PHC. 6, e.

BsicoTa ceuenus mamereit h, mo puc. 6, r Ha3Ha4YaeTCsA B Tpeienax ( % - %) hW, a TOJILIUHA
namened t; - U3 ycioBHUs MPOUYHOCTH BEpXHEW 30HBI CTEHKM OT MECTHOM Harpy3ku. s mameneit mo

puc. 6, e BBICOTA N, mpUHUMaeTCs B mpeaenax ( % - %O)a, IJIC a - PACCTOSIHUE MEXIY peOpamMu

JKECTKOCTH, MUHHUMAJIbHAA TOJIIIWHA naMeneﬁ Ha3Ha4YaecTCad B COOTBETCTBHUU C yKa3aHI/I$IMI/I II. 724
CHullI II-23-81* kak 111 HEOKalMJIEHHOI'O CBECA.

5.2. MecTHbIC HaNpsHKCHHS B CTCHKE, YCHJICHHOH JaMEsIMH 1O CXeMe pHUC. 6, 2, OT HaBICHHS
KoJIeca KpaHa OMpPeIesioTCs 0 hopMmyIie

F
o Ta (59)

O = ,
ey (t, +2t)

rae Y - Ko3QHUIHEeHT HEPaBHOMEPHOCTH JABJICHUN KOJIEC KpaHa, MPUHUMACMBIH 110 yKa3aHHSIM

CHull 2.01.07-85; |ef =3, 253“ 1 /(tW+2tn) - YCJIOBHAs JJIMHA DAaClpeleeHus JaBJIeHHUs

KoOJiecCa, tw, tn - TOJIIMHA CTCHKHU U JIaMEJIN; Ilf - MOMCHT MHEPLHHU PCJIbCa U BEPXHCTO MOsCa.
HanpmerI/m OT MECTHOI'O KPYTALIECTO MOMCHTA Mt 1o BerHeﬁ KPOMKE JIaMCJI ONPCACIIAIOTCS 110

thopmye

_2M(t, +2t)
fy -

.S,

(60)

2

rae ffn = (1+ 21:Jl /tw) KO3((DUIIMEHT YCUIICHUS, v, =1-— ]__i & 1-3 1_:::_3

g w w
CymMMa COOCTBEHHEIX MOMEHTOB HWHEPpLUUU KPYUCHUS I peiibCa, BEPXHEroO Mosica nu YCHHCHHOﬁ qacTu

CTCHKH.
HaHpH)KeHI/IH B CTCHKC 110/ HIDKHEH KpOMKOﬁ JamMenei OIPCALIIAIOTCA IO (I)OpMyJ'IG



O_lllocvy — ]/F::: 3%1_W, (61)

Iefw W
rme W = 2h, t, / A; - oTHOCcHTeNbHas TUIOMIAIb YCHICHHS; A, - CyMMapHas IUIONIaIb TaBpa,

BKJTFOYAOIIEr0 BEPXHUM MOSIC, TAMENU U 4acTh CTEHKH BBICOTOM hy; |efW =3,253/1 ot / tW - yCIoBHast

nnuHa; |of cyMmMa MOMEHTOB MHEpLIMH pelibca U TaBpa.
5.3. IIpoBepka NMpPOYHOCTH CTEHKH, YCHJICHHOW JaMeNsIMH IO cXeMe puc. 6, 2, Ha COBMECTHOE
JeWCTBHE KPYTSIIET0 MOMEHTA M IaBJICHHS KOJeca KpaHa IPONU3BOJUTCS 110 (opMyIie
O-Iloc,y+o_lfy£7CRyo/7/n' (62)
CreHKa yCWJICHHOW OaiKu HpoBepseTcs Ha MECTHYIO YCTOHUMBOCTH 1o ykazanmsam CHull 11-23-
81*, HO ¢ y4eTOM SKBHBAJICHTHON BBICOTHI

hy e =11(0, —N,) - (63)

[Ipu aTOoM KO3 PuIHEHT ycaoBHii padot v, = 0,9.

Tab6muma 10
o, 2,55 2,15 1,84 1,71 1,61 1,53
N,-107 0,3 0,5 0,8 1 1,2 1,4
o, 1,46 1,36 1,26 1,19 1,08 1
N,-10° 1,6 2 2,5 3 4 5

5.4. Tlpu ycuieHUH MOAKPAHOBBIX 0aJOK MO cXeMe pHuc. 6, e HEOOX0UMO OleHUTH pecypc N mo
BBIHOCJIMBOCTH OJJHOCTOPOHHEI0 CBapPHOI'O IIBA, NPUKPEIUISIONIETO JIaMellb K peOpy )KECTKOCTH.
PacuerHsiii pecypc N,, onpenensiercst mo Tadu. 10 B 3aBUCHMOCTH OT KO3QPHUIIHESHTA O,

aJ'I = z-n,max /7/Vn RVJI’ (64)

2
rae Ry, = 33 MIla (338 kr/cM®) - pacyeTHOE COMPOTHUBIICHUE YCTAIOCTH JAHHOTO COSITUHEHHUST; Yy, =

Tnmax = \ATV?I + th ) (65)

I'’1€ KOMIIOHCHTBI HaHpﬂ)KeHI/II;‘I OINPCACTIAIOTCA CIACAYIONIMMU 3aBUCUMOCTIAMMU:

1

r —26MdC 4 5. (66)
I,r
PRY:
T, = 2@%@. (67)
f

B dopmynax (66), (67) npunumaercsi: M; - MeCTHBI KPYTALIMH MOMEHT, ONpEAEIsIEeMbIi 10
thopmye
M, = Fe+0,75Q,(h, —c). (68)
rzie € - paKTHIeCKUH SKCIEHTPUCHTET (IPUHUMAETCS 110 MaTepuaiaM 00CIIe0BaHus, HO HE MEHee
15 MM); ¢ - paccTosTHHE 10 IIEHTpa KPYUYEHHs yCWJICHHOTO BEPXHETO Tosica

c=hbit /41, (69)
t.b?
rae |y = fzf +2hﬂtnd2-
Tab6muma 11
a, M 1,2 15 2
Ba 1,05 1,28 1,56
Bt 11 1,43 1,65
Tabuma 12
al2r 0,2 0,4 0,5 0.6 0,7 0,8 0,9
B 0,059 0,116 0,145 0,173 0,2 0,226 0,252




al2r 0,2 0,4 0,5 0.6 0,7 0,8 0,9
Y 0,2 0,38 0,462 0,537 0,604 0,664 0,716
al2r 1 1,2 1,4 1,6 1,8 2 3
B, 0,277 0,325 0,369 0,409 0,446 0,479 0,598
Vi 0,762 0,834 0,885 0,921 0,947 0,964 1
B dopmyny (68) moactaBiseTcs aOCOMIOTHAas BenMdYMHA pasHoctH N, - ¢, rOe
bt; bt
I, =1+ + 221 - cymMMa COOCTBEHHBIX MOMEHTOB MHEPIMU KPYUYEHUs pelibca M BEPXHETO

Iosica C JaMCJIAMHU:

t,h(, tb
1+
I a1,
Ba =Bt =1 w1 kpaHOB, IMEIOLTIX Ha KOHIIEBOH Oaike 2 KoJieca; i MHOTOKOJIECHBIX KPaHOB, TIPH
MHHUMAaJIbHOM PacCTOSIHUM MEXIy KOJIeCaMi Ha KOHIIEBOW Oayike MEHbIle I1ara nonepeyHsix pedep,
BEMYMHA [3,, B IpUHAMAETCS B 3aBUCHMOCTH OT Imara pedep (a), (tadim. 11).
Koaddunuenr B, npuHrMaeTcs B 3aBUCUMOCTH OT OTHOIIEHHs a/2r o tabu. 12.
ITpoBepka MPOYHOCTH W BHIHOCIHUBOCTH CTCHKH OajaKu BhIMONHsCTCs Mo ykazanusm CHull 11-23-
81* ¢ yueToM M3MEHMBIINXCS €OMETPUYECKUX XapaKTEPUCTUK CEUCHHs, NIPH 3TOM HAINPsDKEHHE Gfy

ompenensercs mno Gopmyie

2M t 2r

Oy =— (1——7/ j (71)
I a

rae Y, - ko3 uiuent, npuHIMaeMBbIi 1o Tadi. 12.

r=d |0,432 (70)

YCWIEHHUE CTEHOK BAJIOK HAKJIOHHBIMHU PEBPAMHU

5.5. Ycunenne creHKH Oalku HAKIIOHHBIMH peOpamu (CM. pUC. 5) peKOMEHIYETCs BBIIONHATH B
NPHOMOPHBIX 30HAX.

Pa3zmepbl HakJIoOHHOTO peOpa (IIMPHHA, TOJIIMHA, MOMEHT WHEPLHH) JOJDKHBI YHOBJICTBOPSTH
YCIIOBHSIM:

t,>20 R JE,
3
1, >4h 3.

Mowment HWHEpLUUU OHpeACTACTC AJid PacYCTHOI'0 CCEYCHUS, BKIIIOYAIOMICTO CCEYCHUC pe6pa

JKECTKOCTH M TIOJIOCHI CTEHKM IIMPHHOM 0,65tw fE / Ryo C KaXKJI0H CcTOpOHBI pebpa. Pacuernas

JUIMHA HaKJIOHHOT0 pebpa MPUHUMAETCsl paBHOM JUIMHE JUaroHalIu OTceKa Oaliku.
5.6. Ycunust, BO3HUKAIONINE B HAKIOHHBIX peOpax, ONpeAesioTcs Mo GpopMyam:

N,=A /o, (72)

rae

h AQ +AQ, . tgz(o - :
=—- sinp| =2 +2n(+u) |; (73)
T ?| 1gm T2 H)
S =Ltg(0 sinz(p(1+ij+27_7(1+y)cosz(p+L : (74)
" EA 12m sing
= A = - A
3nece K=—, m=—-, n=—, AQi, AQ, - npupameHns MONEPEYHBIX CHJI HA IPAHHULEX
A AN,

OTCeKa NPHU BO3PAaCTaHUM Harpys3ku mnocie ycwiaeHus (puc. 20, a u 6); A, I - miomaagb ¥ MOMEHT
MHEPLIMH MONIEPEYHOr0 CeUeHNsI OaJKK B OTCEKe; N - paccTosHue MEXAY LEHTPAMH TSDKECTH MOJIOK; Ay,




- IUIOLIA/b CTEHKH; A - IUIOIIAb CEUCHUS HAKIOHHBIX pebep (As = 2b; ts mpu 1ByCTOPOHHUX pedpax u3
mucta); | = 0,3 - koappuunenr Ilyaccona.

5.7. TlpupamieHusi yCuiInii B CEYCHUSIX B MpEAEiax OTCeKa, YCHJICHHOTO HAaKIOHHBIMU pedpamu,
OTIPEICTISIOTCS BRIPAKCHUSMH:

AM '(z) =AM (Z)—NS(ZCOSgD—gSin Q) ; (75)
AQ'(z) =AQ(z)— N, cos¢; (76)
AN =N;sing, @

rone AM(z), AQ(z) - mpupamieHHs MOMEHTa M MOIEPEYHON CHIIBI B CEUYCHHH Z OT HArpy3Ku,
MPWIOKEHHOW TIOCIIe yCWIeHHs, 0e3 ydera HaKJIOHHBIX pebep; AM’, AQ’ - To Xe, mpu ydere
HAKJIOHHBIX pedep.

HamnpsbkeHns B ceueHHsAX Oalky B IIpeesiaX YCHICHHOTO OTCEKa ONPEAENISIOTCS BEIPAKECHUAMH:

M N
oc=0,+——Yy+—; (78)
| A
AQ'S
T=1, +Q— : (79)
It,,
rne |, S, A - reomerpuyeckue XapaKTEepUCTHKH YCHICHHOH Oalku; G, M T, - HadaJbHBIC

HOpPMAaJIbHbIE U KacaTeJIbHbIE HAIIPSDKEHUS OT HArPY30K, IIPUIOKEHHBIX 10 YCUJICHUS.
5.8. TIpoBepka MpOYHOCTH CeueHUH OaJKH, YCHICHHON HAaKJIOHHBIMU peOpaMHu, BBHIMOJHSIETCS 10
hopmyaam:

O-max S 7/(: I:eyo ! z-max < 7/0 Rso ; (80)

Cpp = Vo’ +3c% <115y, Ry

OpPH 3TOM IIPHUBEJICHHBIE HANMPKEHHS Gy, BBIYUCIAIOTCS AJIA TOYEK, PACIOJNIOKEHHBIX Ha YPOBHE
MOSICHBIX IIIBOB.

MecTHasi yCTOHYMBOCTH CTEHKH, YCHWJICHHOH HAKJIOHHBIM pPEeOpOM BJOJb CXKATOW IHAroHaIN
otceka, npoBepsiercs no ykazanusm CHull 11-23-81*, Ho npu 3TOM KpUTHYIECKOEe HANpPsHKEHUE CIBUTA
omnpezensercs o Gpopmyie

42

7 Et,
o 307220 47)
,07a"(1- %)

PexomeHyeTcss ycTaHOBKa HAaKJIOHHBIX pedep BHONb CKaTod jauaroHamu otceka. OHuM
MPOBEPSIIOTCSI HAa YCTOWYHUBOCTH 110 (hopMyIie

12N,/ pA s <7.R,. (82)
rae Aps - TUIOmanb cedeHus pebpa U NpPUMBIKAIOMEH K HEMy YacTH CTEHKH IIMPHHOM
0, 65tWJE/ Ryo 7 © - K03(Q(UIMEHT MPOJONTBHOTO U3rHOa, 3aBUCSIINI OT THOKOCTH pebep w3

TUIOCKOCTH CTCHKH.
CymiecTBylomue BepTHKaIbHBIE pedpa TakXkKe IIPOBEPSIIOTCS Ha NMPOYHOCTh M YCTOWYHMBOCTH II0

YCHITUIO NB.p =1, 2Ns CoSo .

(81)
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Puc. 20. K pacuetry HAKJIOHHBIX pedep
a, O - CXeMbI COOTBETCTBEHHO 10 YCHJICHHS U ITOCIIE YCHIICHNS H YBEJIIMUEHHS Harpy30K

N3MEHEHHUE CIIOCOBA KPEIUVIEHUA IOAKPAHOBOI'O PEJIBCA

5.9. Ilpu ycuieHMHM TOAKPAHOBBIX KOHCTPYKIMH DPEKOMEHAYETCS OICHHUTh pacyeTHYIO
JIOJITOBEYHOCTH (Pecypc) B COOTBETCTBUH C YKA3aHUSAMH IPUIL. 5 U B TeX CIIydyasxX, KOTIJla OCTaTOYHBIN
pecypc KOHCTPYKLHHM HEJOCTaTOYEH, OJHOBPEMEHHO C YCHJIEHHEM KOHCTPYKIHMH 1IeJIec000pa3HO
U3MEHHUTh CMOCOO  KpemJeHHs TIOAKPAaHOBOTO  peibca, MPUMEHHB TAHICHIMANBHBIE MU
HU3KOMOIYJIbHBIE YIIPyTHe Tpoknaaku (puc. 21, a u 6).

5.10. Ilpu KperieHn: HOAKPAaHOBOTO PENbCa C MCIIOIb30BaHUEM TaHTE€HIMAIBLHON HPOKIIAIKH (CM.
puc. 21, a) K 3HAaUEHHIO MECTHOTO KpyTsmierocst MoMeHra M; BBoxuTcsl moHmxkaromuii koaddurmeHt
Yty> BBIYUCIIAEMBIH 110 popMyIte

Fr,+M
)
M, +F(+r,—h)
e F HOPMATUBHOEC BEPTUKAJIBHOC TaBJICHUEC HA KaTOK; ry - paanyC NOBEPXHOCTHU KAYCHUA T'OJIOBKH

penkca; I, - paaMyc OCHOBaHHMs HoAkmaik; N, - oOmlias BbICOTa penbca ¢ MOAKIAAKOH; My, -
KPYTSIIUHA MOMEHT OT yIIPYroro €IMHUIHOTO TIOBOPOTA peibca

M., = abE Ky, /(8t,). (84)

(83)

Ty =



rae ay, by, in - JUIMHA, IMUPHHA ¥ TOJNIMHA aMOPTU3aTOPa HOJ NPIKMMHOM ILIaHKoif; E, - Monyis
YIOpYrocTM amopTH3aTopa Ajs TpaHcropTepHoil neHtsl (E, = 0,3-10%..0,5:10° MIIa); ko, -
ko3P unmeHT 0caabIeHns] aMOPTHU3ATOPa OTBEPCTUSIMIL.

Ipu Beraucnenun M; o ¢popmyne (147) CHull 11-23-81* skcrieHTpHCHTET e clenyeT MPUHUMATD 5
MM.

5.11. HuzkoMoayIbHBIE MPOKJIAAKH BHIOUPAIOTCS B 3aBUCUMOCTH OT PacyeTHOT'O JaBJIECHUs Kojeca
KpaHa 1o Tabiu. 13. Pe3nHoBBIE cMecH Ul UX U3rOTOBJICHHS NpuHUMatoTcs: Mapok KP408 u KP432 na
OCHOBE HATYpaJbHOrO Kaydyka wiud mapok 9831 um 3825 Ha ocHOBe cuHTeTHYecKoro (OyTaaueH-
HUTpHiIbHOTO Kaydyka) CKH-26 u CKH-40.

[Ipu ucnonp30BaHUKM HU3KOMOAYJIBHBIX MPOKIAA0K MECTHOE HAIPSDKEHHE CXKATHsI B CTEHKE Oaliku
Gloc, y BBIUHCIISIETCA 1O hOpMyIie

(85)

rae b - mupuHa nomomssl peinbea; El, - xecTkocT penbea Ha H3rud; Ko - ynpyras xapakTepucTuka
PE3MHOMETAINIMYECKOH TPOKJIAIKK, OIpenelsieMas B 3aBUCUMOCTH OT KOHCTPYKIHH, MPOKJIAIKUA H
TBepIoCTH pe3nHbl Ha mo qanueiM Tabm. 13.
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Puc. 21. Kpenienne nogKpaHoBoOro pejbca
a - ¢ UCTI0Ib30BaHNEM TaHT€HIMAIBHON NMPOKIIAKK; O - HA HU3KOMOJYJIbHOW YIPYTroH IpOKIaiKe



Tabmuma 13

Pacuetnoe BeicoTa ciosi | Yrpyrast xapakTepuctuka ko (kH/em®) mpu
JTaBJICHHE Cxema pesunst hu | TtBepmoctu pesunsl Ha mo 'OCT 263-75
voneea PVWYE | Ha.70 | Ha-75 | Ha-80 | Ha-85| Ha-90
kpaHa, kKH puduu r, Mm
g+ 0. 15 h=4 7 7,5 9 10 11,5

—_—

o]
20020 ST T :]r h=6 45 | 53 | 6 | 65| 75
| S S—

a+i0...14] h=6, r=I 3 3,3 3,7 41 47
‘k 2]
300-400 ) h=8, r=2 1,7 2 23 | 25 2,7
3]
500-700 “ef| h=5r=2 | 2 | 23 | 27 | 3 33
Tabmuua 14
VYnpyras JuHa Koaddumment oy, npu KpaHOBOM peIbce
VRN Rl PR KP70 KPS0 KP100 KP120 KP140
0, KH/cm OaJIky 4, MM
1 2 3 4 5 6 7
15 1000 0,06 0,05 0,04
1500 - - 0,14 0,12 0,1
2000 0,24 0,2 0,17
2 1000 0,08 0.06 0,05
1500 - - 0,18 0,15 0,13
2000 0,3 0,25 0,22
2,5 1000 0,1 0,08 0,06
1500 - - 0,22 0,18 0,15
2000 0,34 0,3 0,26
3 1000 0,19 0,16 0,12 0,09 0,07
1500 0,36 0,32 0,25 0,21 0,18
2000 0,51 0,46 0,39 0,34 0,3
35 1000 0,22 0,18 0,13 0,1 0,08
1500 0,4 0,35 0,28 0,24 0,2
2000 0,55 0,5 0,42 0,37 0,33
4 1000 0,24 0,2 0,15 0,12 0,1
1500 0,43 0,38 0,31 0,26 0,23
2000 0,58 0,53 0,46 0,4 0,36
45 1000 0,26 0,22 0,17 0,13 0,11
1500 0,46 0,41 0,34 0,29 0,25
2000 0,61 0,56 0,49 0,43 0,39
5 1000 0,28 0,24 0,18 0,14 0,12
1500 0,49 0,44 0,36 0,31 0,27
2000 0,64 0,59 0,51 0,46 0,41
55 1000 0,3 0,26 0,2 0,16 0,13
1500 0,51 0,46 0,38 0,33 0,29




Yupyras Jnuna Koadduuuent o, npu KpaHOBOM peibce
B S P KP70 KPS0 KP100 KP120 KP140
0, KH/cMm 0aJaKu a, MM

1 2 3 4 5 6 7
2000 0,66 0,61 0,54 0,48 0,44
6 1000 0,32 0,27 0,21 0,17 0,14
1500 0,54 0,48 0,4 0.35 0,3
2000 0,68 0,63 0,56 0,58 0,46
6,5 1000 0,34 0,29 0,22 0,18 0,15
1500 0,56 0,5 0,42 0,37 0,32
2000 0,7 0,65 0,58 0,52 0,48
7 1000 0,36 0,31 0,24 0,19 0,16
1500 0,57 0,52 0,44 0,38 0,34
2000 0,71 0,66 0,6 0,54 0,5
7,5 1000 0,37 0,32 0,25 0,2 0,17
1500 0,59 0,54 0,46 0,4 0,35
2000 0,72 0,68 0,61 0,56 0,51
9 1000 0,42 0,36 0,29 0,23 0,19
1500 0,63 0,58 0,5 0,45 0,4
2000 0,76 0,72 0,65 0,6 0,56
10 1000 0,44 0,39 0,31 0,25 0,21
1500 0,66 0,61 0,53 0,47 0,42
2000 0,78 0,74 0,69 0,63 0,58
11,5 1000 0,48 0,42 0,34 0,28 0,24
1500 0,69 0,64 0,56 0,51 0,46
2000 0,8 0,76 0,71 0,66 0,62

Tpumeyanus: 1. Jns NPOMEXKYTOYHBIX 3HAUCHHH Ky W JUIMHBI MaHead KOY(PQUIMEHT ONpeaesseTcs
uHTeprosiuei. 2. MunuManbHoe 3Hadenue Ky 1t peabco: KP 70, KP 80 - ko > 3; KP 100, KP 120, KP 140 - kg
>15.

MecTHblE HanpsKEHUs OT M3rHba Gy, onpenensdorcs no 1. 13.34 CHull 11-23-8t* ¢ ymHOXkeHHEM
Ha K03(QUIHEHT o, OnpeaesseMblid 1o Tabul. 14, B 3aBUCHMOCTH OT THIIA KPaHOBOTO PeJIbCa, YIPYroi
XapaKTEePUCTHKH Ky M paCcCTOSIHUS MEXKIY MOTIEPEUHBIMU PeOpaMH KECTKOCTH.

YMEHBIIEHUE PACYETHOM JJUIMHBI CXKATBIX 2JIEMEHTOB

5.12. Tlpu 3HauMTenbHbIX THOKOCTAX (A > 60) cxaThiX cTepkHel Haubojee palroHaIbHBIM
CIIOCOOOM YCHIICHHS SIBJISICTCSI yMEHBIIEHHE UX PACUCTHON JUTMHBI ITyTEM YCTaHOBKH JIOTIOJTHUTEIBHBIX
CTEepIKHEH, PACKPEIUIIONINX YCHITUBACMEIH dJIeMeHT (puc. 22).




Puc 22. YcenieHnue ¢:KaToro 3j1eMeHTa MyTeM YMEHbIIEHH S PACYeTHOM JJIMHBI

5.13. I[J'I?I obecrneueHus HECMCIIACMOCTH AONOJJHHUTCIBbHBIX Y3JIOB Ha PACKPCILUIACMOM JJICMCHTC
(TO‘IKa K na puc. 22) QJICMCHT YCHWJICHUA HOJDKECH HMCTb JOCTATOYHYIO JKCCTKOCTb, I YCTO
JAO0CTATOYHO BBIIIOJIHUTH YCJIOBUA

I /El>50c, (86)

rae lmin - MeHbmas u3 BenwuuH |l; u 5, | - MOMEHT MHEpLHMH pPacKpeIuIieMOro CTEpXHS; ¢ -

MOJATIMBOCTh CHCTEMBI, pa3Bs3BIBAIONICH CTEPXKECHb, pPaBHAas €€ MEPEMEINCHHI0 OT JEHCTBHSA
eAMHUYIHON cuibl P = 1, HanmpaBneHHOH MEePIICHANKYIISIPHO PAaCKPEIUIAEMOMY 3JIEMEHTY.

Jist cxemsl (cM. puc. 22) MOJaTIMBOCTE ¢ OnpeaerseTcs GopMynoi
_ )
c=I/EAssin“ o, (87)
rue Ay u |, - IIomane ¥ ANMHA PaCKPEIUISIOMEr0 CTePHKHS.
CedeHne MOJ/ICPKHUBAIOIIETO CTEPXKHA M NMPHUKPETUICHHS! OJDKHBI OBITH NMPOBEPEHBI HA JICHCTBHE

cuibl N, paBHOH YCJIIOBHOW MOTIEPEYHON CHITe Q ! fie = 0, 02Ny , rie Ny - ycunue B noJJIep>KMBaeMOM

cTepikHE (CM. puc. 22).

5.14. Ecni pacKperusieMbiil CTepKeHb UMeNl HCKPUBIICHHE CO CTpenkoit fy, To mpoBepka Hecyteit
crocoOHocTH U ero yuactkoB |y u |, BeimomnHsieTcs ¢ yuerom crpenok foq u foro. B ciyuae |; ~ ) moxHO
npuHATh forp = forp = fo/4.

6. YCWIEHUE COEJUHEHWUIN U MPUCOEJUHEHUE 3JJEMEHTOB YCUJIEHUS
CBAPHBIE COEAMHEHNUA

6.1. Ycuenue CBApHBIX COCIUHECHUM OCYHICCTBIIACTCA MYTEM YBCIWUYCHUA IJIMHBI WA TOJIIIWHBI
CBApPHBIX IIBOB. Vcunenue mBoB IIYTEM YBCIWYCHHUA UX JJIUHBI NIPECANOYTUTCIIBHEC, TaK KaK KOPOTKHC
IIBbI CHOCO6CTByIOT KOHICHTpAIHU HaprDKeHHfI.

I[J'II/IHa 1 TOJIIIMHA YCHUJIMBACMbIX IIBOB, 4 TAKXKEC TOJIIIWMHA HAIJIABJICHHOTO CJIOA Ha YCUJIMBACMbIC
HIBBI OIIPEACIISICTCA PA3HOCTHIO PACYETHOI'O YCUJIUA B CBAPHOM COCJIWUHCHUU OT pacquHoi?I Harpysku,
HeﬁCTByIOIHCﬁ IOCJIC yCUJICHUS, U pvaeTHOﬁ Hecymeﬁ CIIOCOOHOCTEHIO CYLECTBYIOIICTO COCANHCHUS.
HpI/I OIIPEACIICHUHU PACUCTHOI'O0 YCUIINA, MPUXOAAIIETOCA Ha 1MIOB, CICAYCT YUYUTHIBATH CMCIICHUC €T0
OTHOCUTEJIBHO LEHTPA TAXKECTU CCUCHUSA DJICMCHTA.

Ycunenne COC}IHHGHHﬁ 3JIEMCHTOB IIYTEM YBCIIMYCHUA NJIMHBI CBAPHBIX MIBOB MOXKET BBINIOJIHATHCA
KaK C BBCACHHUEM JJOIIOJIHUTCIBHBIX neTaneﬁ, Tak u 6e3 HCTO, MOCICTHHI croco0 CICOYET NMMPUMEHATH
BO BCEX CiIydasax, Korga €CTb MECTO JJId HAJIOKCHHSA HOBBIX IIIBOB.

JIJ'ISI KOM6I/IHI/IpOBaHHI:.IX CBapPHBIX COG}II/IHeHHﬁ, PacCTAHYTBIX 3JICMCHTOB, B COCTaB KOTOPBIX BXOJAT



n000BBIe U (hIIaHTOBBIE MIBHI (pUC. 23), OTHOIIEHUE OOIIEH pacueTHOW TuIomany (hJaHTOBBIX ITBOB B
YCHWJICHHOM COEJMHEHHUHY K PacueTHOM TUIOMIAIN JIOOOBBIX ITBOB HE TOJDKHO OBITH OobIie 4,5.

6.2. YcuneHne CBapHBIX COSIUHEHHH MyTeM yBEJIMYCHUsI TOJIIUHBI IIBOB HAIIABKOW HOBBIX CIOEB
PCKOMEHAYETCS TPUMEHITh MPU OTCYTCTBUM MECTa JUIS HAJIOKCHHWs HOBBIX IIBOB. B ciyuae
HEOOXOTUMOCTH OJTHOBPEMEHHOTO YCHJICHHS IMyTEM YBEIUYCHUS JJIUHBI U TOJIIMHBI CBApHBIX IIIBOB
HAYMHATH CJICAYET C TIEPBOTO.

6.3. Tlpu HEBO3MOXKHOCTH YCHJICHHS IIBOB ITyTEM YBEIMYCHHS WX [UIMHBI WJIH TOJIIUHBI
JIOMTYCKAETCsl TPUMEHATh JOIOJHUTENbHBIC jaeTanud (cM. puc. 8). JlomoigHuTenbHBIC (HaCOHKU
MPUBAPHUBAIOT CTHIKOBHIMH CBApPHBIMHU IIBAMH K OCHOBHBIM MPHCOCTUHICMBIM JICMCHTAM, STH IIBBI
JIOJDKHBI 00ECTeunTh Mepenady TOH IOJHM YCHIIUS, KOTOpas BOCIHPUHHMACTCSl PACIOI0KECHHBIMU Ha
HHX JJONOJHUTEIbHBIME [IBAMH.

6.4. B ycwiMBaeMbIX MO HArpy3KOH KOHCTPYKLHMSIX CIeAyeT H30erath HAJOKCHHUS IIBOB,
PACIONIOKEHHBIX TIOTEPEK JCUCTBYIONMX yCWIWil. B cilyuae HEBO3MOXKHOCTH BBIMIOJIHEHUS 3TOTO
TpeOOBaHUS HEOOXOMMMO pPa3paboTaTh CHEIHANIbHBIE TEXHOJOTHYECKHE Mephl, 00ecTeunBaromne
0e30MacHyI0 CBapKy TaKUX IIBOB.

6.5. YcuneHue CBapHBIX COCIMHCHUN IyTeM YBEJIMYCHHUS [UIMHBI CBAapHBIX IIBOB (KpoMe
MOTIEPEYHBIX) MOXKET BBIMOJHITHCS MOJ HArpy3KaMu, MPH KOTOPBIX HAMPSHKEHUS B CYMICCTBYIOIIUX
IIBaX HE MPEBBIMIAIOT UX PACYCTHOTO COMPOTUBIICHUS, U B METAJUIC COCIUHICMBIX KOHCTPYKIHUH -
3HavYeHUH [3g, NpUBEACHHBIX B pa3d. 3. [IpOYHOCTH CBApHBIX COCTUHEHHI IOBBIIIACTCS MPH 3TOM
MMpONMOPHHUOHAIIBHO YBCIIMYCHUIO IIJIOIAAN CCUCHMS IIBOB.
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Puc. 23. YcuneHnue cBapHOTo coeJMHEHNsI J0BAPKOii JI000BBIX IIBOB
1 - ¢naHroBeie MWBKL; 2 - JOOOBBIE HIBHI

YBenu4yuBath AIUHY pab0o4MX IIBOB B CBAPHBIX COSNMHEHUAX CIEIYET JEKTPOIaMH THAMETPOM He
Oonee 4 MM Ha CBapOYHOM TOKE, HE mpeBbImatommeM 220 A, co CKOPOCThIO, 00eCTIeunBaroIIel 3a OJJUH
MPOXOA IIOB TOJIIMHOHM (kaTerom) He Oonee 4 MM. B ciyuyae HEOOXOAMMOCTH BBINIOJIHEHMS IIBOB
TOJIIMHON (KaTeToM) Oosee 4 MM MX HAIUIABJISIOT JOTIOJHUTEIHHBIMU CIIOSMHU 10 2 MM JI0 TpeOyeMoi
TOJIIIMHBI.

Tum smekTpoma IUIS CBapKH pEeKOMEHIYyeTCs NMpUMeEHATh mo Tabm. 55 CHull 11-23-81*. Capky
Ka)KJJOTO ITOCIIEAYIONIETO IIBA Pa3peIiaeTcsl MPOM3BOANTD TOIBKO MOCIE TOIHOTO OXJIAX/ICHUS paHee
BBINOJIHEHHOTO IIBa J0 Temmeparypsl, He mpesbimatomedr 100 °C. CBapky CHOKOWHOW H
MOJIyCIIOKOMHOM CTali MPOU3BOIAT IPH TEMIIEpaType OKpY Karolero Bo3ayxa He Hivke MuHyc 15°C -
st tomuuH g0 30 MM u He Gomee 0°C - mus tommuH cB. 30 mMm. CBapka KHUISIIEH CTald
MPOU3BOJUTCS TIPH Temneparype conee 5°C.

6.6. YcuneHue IIBOB HAIUIAaBKOW JONOJHUTEIBHBIX CIOEB C LENbIO YBEJIMYEHUs HMX TOJIIMH
JIOITyCKAETCS BBIMOJHATE 110l HArPY3KOH, MPH KOTOPOI JeHCTRyONIee yCHINe Ha IIOB HE MPEBHIMACT

HCPABCHCTBA
N <R, 7w Bik; (I, — D).

rae Ry - pacdeTHoe CONPOTHBIEHHE YCHIMBAEMOIO INBAa Cpe3y MO METaLTy IIBa; Ywf -
K03((UIMEHT ycloBUs PabOTHI IIBA, PAaBHBIA EIUHMIE BO BCEX CIydasX, KpOME KOHCTPYKUHH,
BO3BOJMMBIX B KIUMaTHYeCKHX paiioHax lq, lp, 1l m 13, mist kotopsix yw— 0,85 ams Meramna mBa c
HOPMATHBHEIM COMPOTHBIEHHEM Ryyn = 410 MITa (4200 kre/cm?); ye - K03(bGHIUEHT YCIOBHS PaGoTh;
B¢ - K03 ueHT, TPUHUMAaEMBIH MIPH CBAapKe JIEMEHTOB M3 CTAJH: C MpeaeioM Tekydectd o 580
MIIa (5900 krc/cm?) - mo Tabm. 34 CHull I1-23-81%, cB. 580 MIla - He3aBHCHMO OT BHIA CBAPKH,
TIOJIOXKEHHMS IIBA U JMaMETpa CBapouHoit mpoBosoku B = 0,7; K¢ - KareT yriaoBoro msa 10 ycuieHus; |y,



- JUIMHA ycwiuMBaeMoro msa; D - juMHa ydacTka IIBa, HEe y4YacTBYIOLIETO B MOMEHT YCHJICHHS B
pesyibTare Iepexosa MeTaula [Ba B INIACTHYECKOE COCTOSHHE!
D=0,15m*Al_, /t;

rie m - KOd(p(QUIMCHT, YYUTHIBAIOIIMH CBS3b MEXAY TOJIIMHON CBapuBacMoOW JAeTauu H
YBEJIMYCHUEM KaTeTa YCHIMBAOLIETO, IIBa, IPHHUMAEMBIi 1Mo Tabu. 15; Ag - Iuiomans HOIepedHoro
CEUeHHs] HAIUIABISIEMOTO CJIOS IIBa, oM les CBapOYHbIH TOK, A (Tabn. 16); ty - TommuHa
CBapHBaEMOT0 MeTajuia (AJIs pemeTIaThIX KOHCTPYKINH - TOMINHA (PacOHKH), CM.

JnvHa yyactka mBa D st Hanboliee 9acTo BCTPEYAIOIIMXCS CIIy9acB MOXKET OBITh OIpe/iesicHa 10
rpaduky (puc. 24) B 3aBUCUMOCTH OT CYMMapHOHM TOJIIMHBI CBapHBAacMOr0 MeTajula O M TOJIIUHEI
ycmwauBaemoro mBa ki JIms pemerdathix KOHCTPYKUHMH 33 TOJIIMHY CBapUBAEMOrO MeTalia
NPUHUMAETCS CyMMapHasi TOJIIIMHA (GaCOHKH M TOJILIHA [OJIKU dJIeMeHTa (yroJika, IBesuiepa u T. 11.).

Tabnuma 15
Hamiasisemuiil coit Koa¢pduumeHtT m npu TomuHe 51eMeHTa, MM
ITaBIISIEMBII CIIOH, MM 8 12 16 20
6-8 1 1,08 1,24 1,5
7-8 1 1,06 1,19 14
8-10 1 1,04 1,14 1,33
Tabmuma 16
PexomeHryeMblil cCBapOYHBIH TOK, A, IPH MOJIOKEHUH CBAPKH
JuamMeTp 31ekTpoaa, MM
HIDKHEM BEPTUKAJILHOM OTOJI0YHOM
4 160-200 120-160 110-150
5 200-250 - -

6.7. Tlpu pa3paboTKe TEXHOJOTHH YCWJICHHS CBAPHBIX COCAWHCHHH PEKOMEHAYETCS COOI0AaTh
CIIEIYIOIIHNE YCIOBUS:

NPY HAIUIaBKE MTOTIONIHUTEIHHBIX CJIOEB HEOOXOAWMO BHOCHUTH BO3MOXKHO MEHBIIEE KOJIHYECTBO
TEIUIa B IETaJI KOHCTPYKIINH;

HAINIaBKy YCHJIMBAEMOTO CJIOSl CJEeIyeT HadMHATh B MECTaX Je(pEeKTOB YCHIMBAEMOTO IIIBa
(Tmompe3sl, HAIIABHI, KPaTephl U Jp.), €CIM OHA UMEIOTCA, B IPOTHBHOM ciydae ¢ JI000ro ymoOHOTO
CBapIIUKY MECTa;

paboOTBl IO YCHUJIIEHHIO CBAapHBIX IIIBOB JIOJDKHBI BBINOJHATH BBICOKOKBATH(DUIIMPOBAHHbIE
CBapIIUKH (HE MEHEE 5-TO paspsja).

Ilocne HamoXXeHMsS YCHJIMBAEMOIO IIBa C OJHOTO KOHIIA IO TEpPy OJHOTO W3 MapHBIX YTOJIKOB
ClIe/lyeT MEepelTH K YCHIICHHIO IlIBa BTOPOTO IapHOI0 Yroyika ¢ 00paTHO# CTOPOHBI TOW ke (pacoHKU
WIH C TIPOTHUBOIIOJIOKHOTO KOHIIA AeMeHTa. [locie HaloKeHHUs BCeX IIBOB IO TIEPy YTOJKOB CIIEAYET
MEPEXOJAUTh K HAJOKEHHUIO IIIBOB 110 OOYIIKY YTOJIKOB B TOH JKe IOCIIEIOBATEIHHOCTH.

6.8. Insi CHI)KEHUS OTIACHOCTH XPYIKOTO pa3pyIICHUS CBApPHBIX COSAWHCHHU TPHU MMOHIKCHHBIX
TeMIepaTypax HOBBIC CBapHBIC MIBBI Ha KOHCTPYKIHSAX CIIEAYeT pacIioyiaraTh 10 BO3MOXXKHOCTH B
HarMEHee HAPSHKCHHBIX CEUCHHX, KaK MOXKHO JallbIlle OT MECT U3MEHEHUS CEUCHHUS, BBIPE30B, pedep.
Crnenyer m30eraTh CKYYCHHOCTH CBapHBIX IIIBOB, NEPECCUCHHH WX IO OCTPHIM VYIJIOM, a TaKKe
OMM3KOTO PACIIONOKEHHUA TapajUIeTbHBIX CTBIKOBBIX M YIVIOBBIX INBOB; JUIS 3TOTO CIEHYET
PYKOBOJICTBOBAThCSI HEKOTOPHIMH TpeOOBaHUAMH (pHcC. 25):

paccTosiHuE MEXIy ABYMsI TIapauleIbHBIMU CTHIKOBBIMU IIIBaMU JIOJKHO OBITH He MeHee 200 MM, a
MEXy HapaeIbHBIMI CTBIKOBBIMHU M YTJIOBBIMU IIIBaMHU HE MeHee 75 MM;

YTOJI MEXKIY ABYMsI CTBIKOBBIMH IIIBaMH JIOJDKEH OBITh He MeHee 60°;

paccTosiHHE MEXIy HOBBIMH CTHIKOBBIMH IIBAMH ¥ CYIIECTBYIOUINMH KPEIUICHUSIMH 3JEMEHTOB
(pedpa, pacoHKH, CTHIKOBBIE HAKJIA/IKH U MIBBI) 1OJDKHBI OBITH He MeHee 100 Mm;

B OCTJIbHBIX CIIydasX PacCTOSIHWE MEXJIy IIBaMH JOJDKHO ObITh He MeHee 4,5t, rae t - TommuHa
3JIEMEHTa, K KOTOPOMY NPUBAPUBAETCS HOBAsl JI€TAIIb;

IpU CBapKe CTHIKOB HW)KHETO Tosica Oajlok B MecTaxX IEPeceyeHus] ITUX IIBOB CO CTEHKOH
HEeoOX0IMMO IIpelyCMaTpUBAaTh BBIPE3 B CTEHKE, 00ECIIeUNBAIONINI KaueCTBEHHOE BBINIOJHEHHE 111BA;

B MECTaX MepeceueHNs CBapHBIX IIBOB CJIEIYET BRITOIHATH OTBEPCTHS AaMeTpoM 20 MM.

TonmuHa CBapHBIX IIBOB JOJDKHA OBITH MUHUMAIBHOM, IPEIIOYTECHHUE CIEAYET OTIaBaTh TOHKUM U
JUTHHHBIM IIIBaM.

[IIBeI cnemyeT pacmosiaraTb CHMMETPHYHO OTHOCHTENBHO TJABHBIX OCEH € MHWHHMAIbHBIM



yAaJCHHUEM OT LIEHTPa TSHKECTH KOHCTPYKITHH.
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UTBEPCTME @ =12, NIOCSE JABAPKH
PACCREPOMTL HA 2 = 0

Puc. 25. KoHcTpyKTHBHBIE TPeGOBAHMS K B3AHMHOMY PACHOJI0KEHUIO IBOB

[Ipu BEIIONTHEHNH yCWICHUS N0 peKoMeHmanusaM Tadm. 11 mpmi. 4, mo monudukammsim bla, E16,
Bl1s, b2a, b3a, B30, b3s, [1a, [12a, /[3a u /I4a BEIKpYKKH CIeIyeT BHITIOIHATH TAKAM 00pa3oM, YTOOBI
Ha paOouuil 37eMEHT OHM BBIXOJMIM IO KacaTeJBHOM, JJIS 4ero peKOMEHAyeTCs 3adMINaTh Hayalo
BBIKPYKKH 3allO/UIMI0 C IUIOCKOCThIO pabodero aneMeHTta. B momudukanusx ycunenus bl u bB3B
NpUBapHBaeMble JIUCTOBBIE JAETAH C BBIKPY)KKaMH JOJKHBI OBITh OJJMHAKOBOM TOJIIMHBI ¢ (PACOHKOMN
Y UMETh pa3zieliKy KPOMOK C LIeNbI0 H30eXaHHs HelpoBapa B BEpIIMHAX JCTaJleH.

3AKJVIEINIOYHBIE U BOJITOBBIE COEJNHEHUSA

6.9. Ycwienne 3aKIeNOYHBIX COCTUHEHUH TOCTAHOBKOW JOIONHHUTEIBHBIX HOBBIX WM 3aMEHOM
CYIICCTBYIOIINX OCTAOICHHBIX 3aKJCTOK CBS3aHO C TPYAOSMKHMH, MaJOMpPON3BOIUTEIHHBIMI
paboTaMu, TOATOMY 3aKJICTIOYHBIE COCIWHECHHS PEKOMEHIYETCS YCHWINBAaTh BBICOKOTPOYHBIMHU
6onramu o 'OCT 22356-77* u 6ontamu kiacca TouHoctd A mo FOCT 7805-70*.

6.10. YcuieHue 3aKiIeO4HbIX U OOJTOBBIX COSTUHEHUI C TOMOIIBIO CBAPKH HE PEKOMEHAYETCS 13-
32 pasHBIX JKECTKOCTHBIX XapaKTEePUCTUK OTHX COCAMHEHUI: OHO MOXET IPUMEHSTBCS, Kak
UCKITIOUEHHE, B TEX CIIydyasx, KOr/ia CBapHbIC IIBBI YCHJICHHUH OyIyT pacCUyMTaHbl Ha BOCIPHATHE BCEH
Harpy3kH B y3ie (0e3 ydera paboThl 3aKJIeoK, OONTOB).

BericokomnpouHblie O0ITHI cleayeT IpUMeHsTh B cooTBeTcTBUM co CHull 11-23-81%*,

6.11. Ilpu pabGore OOATOBBIX W 3aKJCMOYHBIX COCAMHCHHI HAa 3HAKONCPEMCHHYIO HArpy3Ky
YCTaJOCTHBIC pa3pyIICHUS COSAWHCHHH OOBIYHO MPOWCXOIAT IO KPaWHUM OTBEPCTHSIM, B KOTOPBIX
KOHIICHTPAIN HAPSHKEHUH yCyTryOmseTcs TeM, 9To KpaifHue OONTHI (3aKJICTKH) HATPy>KEHBI OOJIBIIE,
yeMm cpemHue. Hanbonee pannoHaIbHBEIM CIIOCOOOM TOBBIMICHHUS YCTAJOCTHON MPOYHOCTH KIICTIAHBIX
(60NTOBBIX), COCTUHEHUH SABIAETCS 3aMeHa KpaiHUX 3aKJIeNOK (0OJTOB) BEICOKOIPOYHBIMHU OONTaMH,
MIPY 3TOM 3HAYHTENBHAS YaCTh YCWIHA B COSAMHEHUH BOCTIPUHUMAETCS BBICOKOIIPOYHBIMU OOJITaMU, a
OCTaBIIMECS] 3aKJENKH, OCOOCHHO OJmKalliMe K BBICOKONPOYHBIM  OoiTaMm, 3HAYMTEIILHO
pasrpyxatorcs. IIpy 3TOM NPOUCXOIUT CHUXKEHHE KOHILIEHTPALUU HANpsHKEHUH OKOJIO OTBEPCTHH,
3aI10JIHEHHBIX BHICOKOIIPOYHBIMH OOJITaMHU.

6.12. TlpumeHeHHe BBICOKONPOYHBIX OONTOB B y3Jax C mepeaadedl Ha 0GOJT OJHOBPEMEHHO, CO
C/IBUTAIOIIMMH OTPBIBAIOIINX YCHIIHIA, KaK MPABUJIO, HE IOMYCKAETCsI.

6.13. KoMOMHUPOBaHHbBIE COCJIMHEHUS PA3HOM JKECTKOCTH, HAIPUMED, 3aKJICIIOUHbIE MM OOJITOBbIC
Ha OOBIYHBIX 0OJTaX COBMECTHO CO CBAPHBIMU IIPUMEHATH HE PEKOMEHITYETCSI.

6.14. He pexoMeHAyeTCss MPUMEHATH BHICOKOIIPOYHBIE OOJITHI B arpeCCUBHBIX cpeaX (CHIIBHOU U
CpeIHel arpecCUBHOCTH).

IPUCOEJIMHEHME JIETAJIEH YCUJIEHUAA

6.15. TlpucoemuHeHne AeTaleld YCHICHHS K YCHJIHMBAEMON KOHCTPYKIIMH DPEKOMCHIYETCs, Kak
[IPABWJIO, BBIIOJHATh C IIOMOILBIO MEXAHU3UPOBAHHOM CBAapKU B YIVIEKUCIIOM ra3e WIM PY4YHOU -
HITy‘-IHI)IMI/I BHCKTpollaMI/I.

6.16. PacmosoXeHHE HOBBIX CBapHBIX IIIBOB, a TAK)KE B3aMMHOE pPACIOJIOXKECHUE IIIBOB,
MIPUCOETUHSIONINX JACTAN YCHUIICHHS, U CYIIECTBYIOIINX IIBOB JIOJDKHO YIOBJIETBOPSTH TPEOOBAHUIM
. 6.8 macrosmero ITocoOus.

6.17. B CTHIKOBBIX COCIMHECHUSAX JINCTOB PA3HOW TOJIIWHBI, €CIM Pa3HHUIA MEXIY TOJIIMHAMHU



CTBIKYEMBIX 3JIEMEHTOB Ooiee 4 MM, a ycTyn 6osiee 1/8 TONIIMHBI JIUCTA, CIETYET MpeaycMaTpruBaTh Ha
CaMOM TOJICTOM JIMCTE YCTPOMCTBO MEPEXOAHOTO CKOCA C YKIOHOM HE MeHee 4yeMm 1:5.

6.18. IIpu HeoOXoamMoCTH ycWieHHS KOHCTpykuui rpymmsl [ mo Tabm. 50 CHull 11-23-81%* ¢
MOMOIIBI0 HAKNAJHBIX JINCTOB PEKOMEHIyeTcs O0ecneYnBaTh IUIABHOE HM3MEHEHHE IKECTKOCTH
HaKJIaJ0K TIPH MePexo/ic K OCHOBHOMY CEUCHHUIO (puc. 26, u-2), a MpH TOJIIMHE HAKIAJHOrO JikucTa 12
MM 1 Ooree HeoOxoauMa 00paboTka ckoca Jucta (cM. puc. 26.1).

Puc. 26. ®opMbl KOHIIOB HAKJIAIHOTO JUCTA
7. YCTPAHEHUE JE®EKTOB U IOBPEKIEHUI

7.1. JledexThl U MOBpeXJeHUSI B BHIE TPELIMH B OCHOBHOM METaJie WM CBAPHBIX IIBaX MOTYT
OBITH yCTpaHEHBI TAKUMHM CIIOCO0aMH, Kak:

3aBapKa TPEeIIUH (IIPH COOTBETCTBYIONMIEM OOOCHOBAaHHMH TPEIIMHA MOXKET OBITh OCTAHOBJIEHA NPH
YCIIOBUH ACKOHLECHTPAIH HANIPSHKEHUH B €€ YCThE);

3aMeHa JIeEKTHBIX MECT;

YCHUIICHHE KOHCTPYKTHBHOTO 3JIEMEHTA;

3aMeHa KOHCTPYKTUBHOIO 3JIEMEHTA.

B kagectBe Mep, MPEMSATCTBYIONIMX JalbHEHIIEMY paclpOCTpaHEHHIO OOHApY>KEHHBIX TPEIUH,
CleIyeT NPUMEHSTh:

JIEMEHTHl YCHWJICHHS, M3MEHSIONINE CHIJIOBBIE TMOTOKM B 30HAX OXPYMYMBAaHUSI MeTamia (Mecta
MOSABIICHUA XPYIKUX TpEIIMH), HampuMmep B ¢opme Hakmagok (puc. 27), IpeAcTaBIAIONINX OO0
«IHEPreTUYECKUM MOCTUKY;

MEpOTIPUATHS, CHIDKAIOIIUE HANPSDKEHHS B BEPXHEH 30HE CTEHKHM IOJKPAHOBBIX Oanok mpu
HaJIMYMH B HUX YCTAJOCTHBIX TPEUIMH (YCTAaHOBKAa TaHT€HIMAJIBHBIX MM YIPYTHX HU3KOMOIYJIBHBIX
MPOKJIAJIOK, YCHIICHNE JTaMEIISIMH, HE CBA3aHHBIMH CO CTEHKOH).

[Ipn BeIOOpe crocoba ycrpaHeHus nedexTa WM MOBPEXJICHNUS HEOOXOAMMO MMETh B BHAY, YTO
3aBapKa TPEIIUH HE MPEISTCTBYET 00Pa30BaHMIO HOBBIX XPYIKHUX MM YCTAJIOCTHBIX TPELIMH, €CIH HE
yCTpaHEHa OCHOBHAs IPUYMHA UX MOSIBICHHUS.

7.2. 3aBapKy TpeIIMH PEKOMEHIYEeTCsl IPOU3BOANTD B TAKOH IOCIIEI0BATENLHOCTH: 3a4NCTKA 30HBI
JI0 YACTOTO MeTamia No ImupuHe He MeHee 80 MM M BBISBICHHE KOHIIOB TPEUIMHBI C IOMOIIBIO
MIEHETPAHTOB, @ B HEOOXOJMMBIX CIIydasX C HCIIONb30BAaHHEM YJbTPa3ByKa, I[BETHOW MM MarHUTHOM
JIe(eKTOCKOTIHNH WU IPYTUMH CIIOCOOaMU;

CBEpJIOBKA B KOHI[AX TPEIIMHBI HA pacCTOSHUM 15-20 MM 10 X0y €€ pacipoCTpaHeHUs] OTBEPCTHii-
noBuTenei nuamerpom 8-12 MM (puc. 28);

pa3zgenka KpOMOK TPEIIHMHBI TI0J] CBAPKY;

MOJOrPEB KOHIIEBBIX YYaCTKOB TPEIIMHBI IIIaMEHEM Ia30Boil ropenku 1o Temneparypst 100-150°C
U MOAJEPAKAHUE €€ B TEUEHUE BCETO BPEMEHU 3aBapKU TPEILUHBI;

3aBapka IIBa OOpaTHOCTYNEHYaTbIM METoJOM Hampoxon (puc. 29, ag-2) ¢ OJHOBPEMEHHOU
MPOKOBKOH KaXJIOTO IPOX0Ja, KpPOME IEepPBOr0 M IIOCIEIHEr0, MHEBMO3YOHMJIOM C pajnycoM
3aKpyIJIeHUsl yAapHOH yacTu 2-4 My;



00paboTka 3aBapeHHON MOBEPXHOCTH NUTM(OBATHLHOW MAIIMHKOW JUIS CHATHS YCHUJICHHS IIBAa JI0
BBICOTBI 2 MM HaJl TIOBEPXHOCTHIO OCHOBHOI'O MeETalllla W PACCBEPIIOBKA OTBEPCTHH-JIOBUTENCH
nuameTpoM 20-25 mm;

CIUTONITHON KOHTPOJIb IIIBOB 3aBAPEHHOMN TPEIIUHBI (PH3UUCCKUMH METOIAMHU.

i_

L N

Puc. 27. YcraHOBKA «3HEPreTHYeCKOro MOCTUKA» /ISl IPeJOTBPALLEHUS PACIPOCTPAHEeHUS
TPeLHHBI
a - 10 YCHUJICHUS; 6 - TI0CTIe 3aBapKH [IBA M yCHUIICHUS

MECTO
NOROT PEBA

Puc. 28. IloaroroBka TpemmHbl K 3aBapKe

[Ipu 3aBapke TPELIKH, PACTIONIOKEHHBIX B BEPXHEH YaCTH CTEHKH U pedep )KECTKOCTHU MOKPAHOBBIX
0aJoK, 11e1eco00pa3Ho BBIMOJIHEHUE XKecTKoro ycuieHus (puc. 30, a-6), IpH 3TOM Ul YMEHBIICHUS
KOHIICHTPAINH HaNpsHKEHUN PEeKOMEHAYeTCs ClIesIaTh BhIpE3bl B pedpax >KeCTKOCTH 1o cxeme puc. 30
a, 6.
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Puc. 29. IlocienoBare/ibHOCTH 3aBaAPKH TPeLUMH
a, 6 - BBIXOJSIIUX Ha CBOOOIHYIO KPOMKY; 8, 2 - B CPETHEH YaCTH JIHCTA;
1-10 - mocenoBaTeILHOCTL HAIOKEHMS, IIIBOB



al -—
! 1
i ol
‘ |
| \
| ‘
| H
] ) i I
h 'I i
| o3 i '3 TREWMHY ZABAPKTH R 20
£ ~ R RO YRAJAHWAM n, 7.2
72—z
| I~
WAk A
1
a0
3-3
L
" | ¥
ad
s
o [

.

TPEWMHY ZABAPMIL
no YHAIANAAMN. * 2

Puc. 30. Ycuienune BepxHeii 30Hbl NOAKPAHOBBIX 0AJIOK
a-6 - BApUAHTHI yCHUIICHHSA

7.3. ledexTHBIE MECTa B CTEHKaX 0aJIOK M KOJOHH (pa3BETBIICHUS TPELINH, BEIPBIBBI, IIPOXKOTH H T.
I.) YJOaJsIoT B BUJE BBIPE30B, NMPEANOYTHTENIHLHO NMPSIMOYTOJIBHON (OpMBI C 3aKpYyTJICHHBIMH YIJIaMU
(puc. 31) mo BeicoTe 1 mupuHe Ha 100 MM O0JIBIIIE B KAXKIYIO CTOPOHY Me()EKTHOTO yJacTKa.

Bripes ycunmBaroT ¢ IOMOIIBIO BCTaBKM MIIM HAKJIAAKH. BBapka BCTaBOK JOJDKHA BBIIOIHATECS C
KOMIIEHCAaIMel CcBapo4HBIX nedopmanuii. Ha yuacTke 3amMBIKaHHS IMIBOB HEOOXOAMMO YCTPaHUTH
MIPUYHMHBI BRI3BIBAIOIINE OXPYMYMBAaHNWE MeTaia (IedeKTsl B CTHIKE, HAyIIIepOKWBaHUE, MOIaJIaHue
BJIard U T. 11.). PeKoMeHxyeTcss BBapuBaTh BCTABKU C MCIOIB30BaHUEM ITOAOTpeBa (puc. 32), mpH 3TOM
IO IByM KPOMKaM yCTaHaBIHBaeTcs 3a30p 2-4 mm. 111oB 3aBapuBaeTcst 0OpaTHOCTYIIEHYATHIM METOJIOM
B HaNpaBJIEHUM OT CEpPeJuHbl K yriaM BcTaBKM. Ilocne ero oCThIBaHHMSI HArpeBarOTCAd Y4YacTKH



OCHOBHOTO MeTaula A W TeM K€ METOJOM BBINOJHSIIOTCS WBbl 2 U 3. B mocnenHiomo ouepens
HArpeBaroTCs y4acTKH b W 0OpaTHOCTYNEHYATHIM METOJOM HAHOCHTCS IIOB 4 B HampaBlIeHHH OT b K
cepeauHe.
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Puc. 31. Bripe3 nedgekTHOro yuacrka

Puc. 32. YuacTku moaorpeBa u nmocjie10BaT€JIbHOCTbL BBADKU U BCTABKU

7.4. Tlpn ycuJeHWH 3JIEMEHTOB KOHCTPYKLIMH B MECTaX MECTHBIX MHOBPEXJCHHH (BBIPHIBOB,
JIOKJILHOHM TOTHOM, CMAJIOBKH M Pa3MaJIOBKU U T. I1.) PEKOMEH/IYeTCsl NCTIOJIb30BaTh KOHCTPYKTHBHBIE
penienus, He TpeOyIoIUe BHIIOIHEHNS padoT MO IOArOHKE JeTalel YCHISHUs MyTeM MX BBITHOA /IS
¢urypHoro pesa (puc. 33).

7.5. Tlpm 3ameHe [eEKTHBIX 3aKJIENOK BBICOKOIIPOYHBIMH OONTaMM JOMyCKaeTcs He
paccBepiuBaTh OTBEPCTHS, HMOAOMpas HapYXHBIM auameTp Oonrta Ha 1-3 MM MeHbIIe IuameTpa
OTBEpCTHS N0 3aKIenKy (puc. 34).

He pexkomenayercsi co3maBaTh KJIENaHO-OOITOBBIE COEIMHEHHS ¢ OOJITaMH, PacHOI0KEHHBIMHU IO
OJIHy CTOPOHY OT OCH CHMMETPHH NPHKPEIUIEHHOTO 3JeMeHTa. B HEOOXOIMMBIX CIydasx CIeayeT
3aMeHATh U Oe3feeKTHBIe 3aKJICNKH IS CO3JaHMS CHMMETPHYHO PabOoTaIoMmIero COeTUHEHHUS (CM.
puc. 34).

[Ipn dyacTHyHOW 3aMeHe 3aKJENOK BBICOKOIIPOYHBIMH OOJNITAMH C LEJbI0 ITOBBIICHUS
BBIHOCJIMBOCTH COEAMHEHHMSI 3aMEHE IIOJUIeKAT 3aKJIENKH B JIBYX-TPEX IOMEPEYHBIX psiax OT Kpas
(acoHkw.

[Ipumepsl pacuera ¢ UCTIONB30BaHUEM pEKOMEHanui HacTosmero [Tocodus npuBeaeHs! B pui. 6.
OcHoBHBIE 0003HaYECHNUS BEJIWYHH, UCITIONIB3YEMBIX B (hopMyrax, JaHbl B IpUII. 7:
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Puc. 33. Ycrpanenue nedekToB B MecTax JIOKAJLHOMH Orudu
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Puc. 34. 3amena 3aKiieNnoK BBICOKONPOYHBLIMH 001TAMH



ITPUJIOKEHHE 1

Cnpasounoe

ﬂaHHLIe U3 paHee HeﬁCTBOBaBHIHX rocyiapCTB€HHBIX CTAHAAPTOB U TEXHUYIECCKHUX yC.]]OBI/lﬁ

Ha CTaJdb

Tabuuma 1

MuHuMabHblEe 3HAYEHUS BPEMEHHOI'0 COIIPOTUBJICHUSA Run U 1npenesia TEKy4eCTu Ryn I

crajieid, Boimiapiasismuxcsi B 1931-1980 rr.

TonmuHa npokara,

Mapka cranu I'OCT, OCT, TY MM, W pa3psii Run 2 Ryn Iymer
Kr/MM TIPHMEYaHHsI
TOJILIHH.
1 2 3 4 5 6
CtOC T'OCT 380-41 4-40 32 19
T'OCT 380-50
Crl OCT 4125 4-40 32 19
Ct2 OCT 4125 34 19
T'OCT 880-41 4-40 34 21
I'OCT 380-50 34 22
Ct3 OCT 4125 38 22
I'OCT 380-41 4-40 38 22
I'OCT 380-50 38 24
TOCT 380-57 Paspsin 1 38 24 (25) 1,2
TOCT 380-60 »2 38 23(24) 12
T'OCT 380-60 » 3 38 21/22 1,3
T'OCT 380-71 Jo 20 37/38 23/24 3
T'OCT 380-71 21-40 37/38 22/23 3
41-100 37/38 21/22 3
Cs. 100 37/38 19/20 3
Ct3 OCT 12535-33 4-40 38 23
MocroBas I'OCT 6713-53 4-40 38 23
Cr4 OCT 4125 4-40 42 23
I'OCT 380-50 42 26
I'OCT 380-60 Pazpsin 1 42 26 1
I'OCT 380-60* » 2 42 25 1
»3 42 24 1
Ct5 OCT 4125 4-40 50 23
T'OCT 380-50 50 28
T'OCT 380-60 Pazpsin 1 50 28
T'OCT 380-60* » 2 50 27 1
»3 50 26 1
CXJI-2 TY 303 4-40 48 33 1
HKYM
HJI-1 I'OCT 5058-49 4-40 42 30
HJI-2 I'OCT 5058-49 4-40 48 34
MctT I'OCT 9458-60 6-40 44 30
MI2 yMTVY 4-20 47 34
T 21-32 46 33
0912 T'OCT 5058-57 4-10 46 31
0or21 11-24 44 30
25-30 45 30
T'OCT 19281 -73 4-20 45 31 4
T'OCT 19282-73 21-32 45 30 4
0912C T'OCT 5058-65 4-9 50 35
0912C/ T'OCT 19281-73 10-20 48 33
T'OCT 19282-73 21-32 a7 31
33-60 46 29
0912C T'OCT 5058-65 10-32 54 40

TEPMOYIIPOYHEHHAs




Tomuuna npokara, R TIvaKT
Mapka cranu I'OCT, OCT, TY MM, HITH Pas3ps a -, Ryn yH
Kr/MM TIPHMEYaHHsI
TOJIIIYH.
1 2 3 4 5 6
10I2C UMTVY 4-10 52 36
T 20 2t 11-32 50 35
I'OCT 5058-65 33-60 48 34
10r2CH I'OCT 5058-57 4-32 50 35
102C1 I'OCT 5058-65 10/40 54 40 4
TEPMOYIIPOYHEHHAS
10I72C1 T'OCT 5058-65 4-10 52 36
10I2C14 T'OCT 5058-65 11-32 50 35
33-60 48 34
T'OCT 19281-73 4-9 50 35
T'OCT 19282-73 10-32 48 33
33-60 46 33
1412 T'OCT 5058-65 4-9 47 34
T'OCT 19281-73
I'OCT 19282-73 10-32 46 33
14172 I'OCT 5058-65 10-32 54 40
TEPMOYIIPOYHEHHAs
15XCH/, T'OCT 5058-57
(CXJI-1)  |FOCT 5058-65
HII-2 T'OCT 19281-73 4-32 50 35
T'OCT 19282-73
10XCH/, T'OCT 5058-57 4-32 54 40
(CXJI-4) 33-40 51 37
I'OCT 5058-65 4-32 54 40
I'OCT 19281-73
['OCT 19281-73 33-40 52 40
15XCH/L I'OCT 5058-65 10-32 60 50
TEPMOYIPOUYHEHHAs

Tpumeuanns: 1. Pazpsn tommmn npokara mo 'OCT 380-60 u 'OCT 380-60* ompenernsiercst mo tabu. 2 mpuiL.

1. 2. B ckoOKkax JaHBI BO3MO>KHBIE TOBBIIICHHUS 3HAUCHUS] MEXaHNIECKUX XapaKTePHUCTHK IIPH IOCTaBKe MPOKaTa ¢
TIOTIONTHUTENFHOM TapaHTHell 1o mpeaeny TekydecTd. 3. Hax yepToli mpuBeneHBl JaHHBIE I MEXaHHYECKHX
XapaKTePHUCTHK IS KUTLSIIUX CTajlel, a MoJ] YepTOi - I CIIOKOHHOM M MOyCIOKOHO. 4. JlaHHbIe IPUBEACHBI
JUISL INCTOBOTO, COPTOBOTO ¥ (haCOHHOTO TIPOKaTa.

Tabmuma 2
Pazpsin Tommun npokarta o FOCT 380-60 u T'OCT 380-60*
Pasos ToJnyHa mpokara, MM
AR JIMCTOBOTO COPTOBOTO (dacoHHOTO
1 4-20 Jo 40 Ho 15
2 21-40 40-100 16-20
3 42-60 bonee 100 bonee 20
TIPUJIOKEHHUE 2
Pexomenoyemoe

Omnpeaesnenue CHErOBbIX HATPY30K
OO0mue ykazaHust

Pexomennmarmu mpeaHa3HadeHbl [UIs YTOYHEHUS! pAacueTHON CHETOBOM HAarpy3KH M OCHOBBIBAIOTCS
Ha aHaJM3€ JAaHHBIX MECTHBIX METEOCTAaHIIMH O 3alace BOJBI B CHE)XHOM IOKPOBE 32 MATHCYTOYHBIE
HWHTEPBAJIBI BPEMEHHU.

Jlns aHanM3a MCIIONIB3YIOT JaHHBIE OMIDKAMIINX K 3JaHMI0 METEOCTaHIH, o0nafamux Hanoomuee



JUTUTEBHBIM PSIZIOM CHETOCHEMOK, KaK IPABHIIO, Ha 3aIUIIEHHOM y4aCTKE MECTHOCTH.

OCHOBHBIM HCTOYHHMKOM JTHX IAaHHBIX SIBJSIIOTCA CIPAaBKH, BBIAABACMbIE IO 3aIpPOCy 3aKa3dynKa
TEPPUTOPUAITLHBIMHA YIIPABICHUSIMU [ OCKOMIHIApPOMETa U €TO CIEUATH3NPOBAHHBIMY OPTaHM3ALUSIMA
(TUIpOMeTeOpOIOTnIECcKHe WHCTUTYTHI, oOcepBaropud, BHUHWrunpomeTeopoaornaeckoi
urdopmanun). Kpome Toro, MoXKHO IOJIb30BAThCS TAHHBIMH, COJICPKAIINMHUCS B METEOPOJIOTHIECKUX
exeronHukax «CHEroMepHble ChbEMKH», KOTOPbIE, KOMIUIEKTYIOTCS U M3/al0TCsl TePPUTOPUATIBHBIMU
THPOMETEOPOJIOTHIECKIMHU OPraHU3alUSIMH.

B cnpaBke 10OIKHBI OBITH YKa3aHbI:

Ha3BaHUE M MECTa PacrojioKeHHs (reorpaguyeckue KOOpAWHATHI) METEOCTAHIINH, XapaKTEePUCTHKA
YCIOBHH 3aIIUIIEHHOCTH y4aCTKa CHETOCHhEMOK;

MPOJODKUTENFHOCTD HEMPEPHIBHOTO Psiia HAOMIOACHHUH MATHCYTOYHBIX 3allacOB BOJBI B CHEKHOM
MOKpoBe (He MeHee 8 JeT).

CHeroBasi Harpyska Ha moBepxHocTH 3eMin P, kH/M?, onpenensercst o Gopmyiie

P =0,01h,, (1)

rae h, - 3amac BoAb! B CHEIKHOM MOKPOBE, MM.

Ecnu craHmum He pacmojaraloT JaHHBIMA O 3amace BOAbl Ny, JOMyCKaeTcsh HCIONb30BaTh
pe3yJIbTaThl 3aMEPOB BHICOTHI CHEKHOTO MOKPOBA, OINPEAETICHHOM 10 TpeM pelikam Ha 3allUIEHHOM
y4acTKe MECTHOCTH U CpeJHEH IJIOTHOCTH CHETa 3a pacCMaTpUBaeMblii HHTEpBaJl BpEeMEHU

h, =10 hep, (2)
rie h, -BBICOTa CHEXHOTO TIOKPOBA, CM; P - INIOTHOCTh CHEXHOTO TIOKPOBA, T/CM".

B MHOrocHe)XHBIX pailoHaX MHTEpBaJl CHETOCHEMOK MOXeT ObITh yBenudeH 10 10 cyr. B atom
ciy4ae JUisl TIOJIy4eHHUs] OJJHOPOJHOM MH(OPMAIMU ONpeseNsieTcs MATUCYTOYHOE 3HAUeHHE CHErOBOM
Harpy3ku P 7; Kak IIPOMEKyTOIHOE

P.=(Ps;i+P.s)/2 @3)

TJIe T - BpeMsi, CYT; | - MOPSIKOBBIH HOMEp rojia HabIoAeHH.

+5,i

BprunciieHne pacueTHO CHeroBOi HArpy3Ku Ha 3emuie

I/ICXOHHBIﬁ CTaTUCTHYCCKUI Marepuall, O6pa6aTBIBaCTCSI B TAKOM HNOPSAKE:
1. BrinuceiBaroTCs IMATUCYTOYHBIC 3aracbl BOJAbI B CHCXKHOM IIOKPOBE ﬁz./?MM, (‘L' - HWHACKC

MIATUCYTOYHOI'O Iepruoaa, i- HHACKC rojga Ha6J'HOI[eHI/I$I).
2. Beraucsiorcs CpeaHUC 110 BCEM I'0JIaM 3amachbl BOABI 11O MATUCYTOYHBIM HUHTCPBAJIaM

_ T
P. =1/TY PO, (4)
i=1

rae T - KOIM4ecTBO JIeT HaOII0JeHUS.
3. Onpejensiercs MaKCHMabHast Harpyska A, KH/M2, U3 CPEHIX 110 MSTHCYTOYHBIM HHTEPBAIAM

A=0,01max(P.). ®)

4. Omnpenenstorcs cilydyailHbIe OTKIOHEHUS %J, MM, 3amaca BOJBI B CHEXHOM IIOKpOBE OT

MHOTOJICTHUX CPCAHUX 3HAYCHUI

I =P-P. ©)

A

1 ONIPCACIIACTCA CTaHAapT OTKJIIOHCHUS 3aI1aca BOAbL S , MM

: ()

T
rJie nj - KOJMYECTBO MATHCYTOYHBIX WHTEPBAJOB Habmonaenuit B i-m rogy; N = an - obmee
i=1
YHUCIIO PeaTH3alyy MATHCYTOYHBIX 3al1aCOB BOJBI B CHEXKHOM HOKPOBE 32 7 JIET HAOII0ICHUSI.
5. Beruucnstorest npupamieHus ciiydyailHbIX OTKJIOHEHUH % , MM, MEXJly UX TIOCJIEJOBATEIIbHBIMU
Tl

3HAYEHUSIMH
w_&% _ &
\?Ti M gﬂ (8)
Y OTIpe/IeTISIeTCS CTaHAapT NPUPAIICHNUHN 3araca BObI, MM/CYT



©)

6. OmnpenensieTcs cpeiHee 3HaUeHUE MPOU3BEACHUIMA

1&Q
Mgy :WZZ&%’\?{? (10)
i=1 r=1
1 KO3 PUIMESHT KOPPEISIINT
p=0,2M, /SV. (1)
7. OnpenesseTcs CpeAHss IPOAODKUTEIBHOCTD NSHCTBUS CHETOBOH HATPY3KH
A=(0,05XP:)/A. (12)
PacuerHas cHeroBasi Harpy3Ka Ha 3eMJIe OMPEACNAeTCs o Gopmyiie
A 0,375
P, = A+0,0143S| 2,47 +2In Ag’ +4,85(p—0,25)| - (13)

Harpy3ka Ha nokpbITHE

HopmatuBHas cHeroBasi Harpy3Kka Ha MOKPBITHE 3aHUsI OTPEACIISICTCS KaK
P =1,05A. (14)
rae A naxonutcs mo Gopmyie (5).
PacueTHas cHeroBast Harpy3Kka Ha MOKpPBITHE 3/1aHUs OTIPEJIENIAETCS Kak
P=£PC, (15)
rae & - kod3(UIMEHT, YIUTHIBAIOIINI OTHOIICHHE HOPMATUBHOTO COOCTBEHHOTO BecCa MOKPBITHS
(BKITIOYAs BEC MOJIBECHOTO CTAI[MOHAPHOTO 00OPYOBaHMA) K pacyeTHON CHETOBOM HAarpy3Ke Ha 3eMJie,
oTpeneNsIeMBbIid o Taou. 1:

¢ - K03(GUINEHT Iepexo/ia OT Beca CHETOBOT'O MOKPOBA 36MJIM K CHETOBON HAarpy3Ke Ha IMOKPBITHE,
npuHUMaeMblid B cootBeTcTBIH co CHull 2.01.07-85; P - pacueTHas cHeroBas Harpy3ka Ha 3emie (110

thopmyne 13).
IIpumep. B Tabiu. 2 npuBeaeHb! JaHHbIC HAOMIOACHMI 3a 3amacoM BOJBI B CHETOBOM IOKPOBE B

TeueHne BockMH ce30HOB (T = 8). Cpennue 1o mATHIHEBKaM 3Ha4eHHs P, , TOJCYUTaHBI U 3aIMCaHBI
B MOCJICTHEM CTOJIOIE TOH ke Tabuibl. MakCUMalbHOE U3 CPeaHUX 3HaueHHe Harpy3ku A = 0,01-88
= 0,88 kH/™M* COOTBETCTBYET TPEThEH MATHIHEBKE MapTa.

City4aiiHble OTKIIOHEHHS OT CPEAHEr0 3HAYCHHMS é’éi) ompeneneHsl o Gopmyse (6) 1 NpUBEICHHI B
tabn. 3. CraHmapT OTKJIOHEHHs 3amaca BOABl BeMHCICH NOo ¢opmyne (7) mpu N= 828 = 224 u

cocraBmil § = 35,2 mm. Ilpupammenus ciaydaifHBIX OTKJIOHEHHUH (Tabi. 4) UMEIOT CTaHIapT V =206
MM/CYT.

IIpownsBencHus 5’{9\@ (Tabi. 5) mMeroT cpeaHee 3HadeHne Mgy = 14074/224 = 62,7 mmP/cyT;

K03((UIUEHT KOPPEISIIIMY MEXAY BEIMYMHON Harpy3ku u ee mpupamienuem 0,2-62,7/(35,2-2,06) =
0,173.
CpenHsist MpOJOKUTENFHOCTD NIeiicTBUs cCHeroBoi Harpy3ku A = 0,05-1539/8,8 = 87,5 cyr.
PacuerHas cHerosas Harpyska Ha 3eMiIe

P, =0,88+0,0143-35,2x

0,375
x{2,47+2In(%j+4,85(0,173—0,25} =1,88 «H

Tabnmma 1
Koxdpunment §
q./P*o 0,2 0,3 0,4 0,5 0,6 0,7 u 6omee
£ 1 0,99 0,97 0,94 0,91 0,88

* JInst pOMEXYTOYHBIX 3HaYeHuH (,/Py JomycKaeTcs ompenensaTh & mo JIMHSHHON HHTePIOIISILUH.




ﬂaHHLIe 0 3amace BO/JbI B CHCKHOM IIOKPOBE

Tabmmma 2

M Jan F3 MM, TI0 C€30HaM A
ecsIL . 7i P
HabmoNeHIH 6E /66T 66/67 | 68/69 | 69/70 | 70/71 | 71/72 | 72/73 | 73174 |

Hos6ps 5 - - - - - - - - -
10 - - - - - - - - -

15 5 - - - - - - - -

20 10 - - - - - - 19 -

25 16 - - - - - - 18 -

30 26 - - - - - - 10 -
Jlexabpb 5 20 - - - 7 - - 51 10
10 46 - - - 10 - - 60 15
15 62 17 - 18 18 - - 68 | 23
20 75 29 15 36 22 - - 74 | 31
25 80 37 23 40 29 10 - 47 37
30 94 40 20 44 25 24 - 78 | 41
SHBapsb 5 99 51 29 51 29 29 - 81 | 46
10 99 60 38 50 33 30 - 80 | 49
15 105 | 68 41 62 42 31 - 72 53
20 110 | 74 42 68 42 32 - 61 54
25 120 | 83 47 78 30 32 4 63 | 57
30 128 | 90 48 78 27 32 8 69 60
DeBpallb 5 129 | 96 59 77 31 40 12 73 | 65
10 135 | 101 | 66 77 38 42 26 82 70
15 144 | 103 | 72 90 31 44 29 84 | 73
20 150 | 95 76 90 25 46 27 88 | 75
25 160 | 99 80 90 44 44 29 85 | 79
30 167 | 99 79 90 55 48 32 83 | 81
Mapr 5 166 | 91 79 90 54 46 36 87 81
10 173 | 84 89 | 101 | 65 48 52 86 | 87
15 178 | 68 94 94 90 32 55 9% | 88
20 175 | 43 94 94 96 30 48 9% | 85
25 194 | 42 94 86 | 108 | 33 39 90 | 86
30 172 | 27 86 | 105 | 100 | 16 16 86 | 76
Anpens 5 152 | 10 99 87 81 - 16 82 64
10 79 - 80 90 46 - - 26 | 40
15 85 - 51 54 20 - - 20 | 28
20 82 - - 35 7 - - - 16

25 53 - - - - - - - -

30 - - - - - - - - -

¥ = 1539
Tabmuma 3
Cﬂyqaﬁmﬂe OTKJIOHEHMUS 3amaca BO/Ibl OT MHOT'OJIETHET0 CPEAHET 0
Mecsint JHm 3 §Ti , MM, TI0 CE€30HaM
HaOmoneHmi | ~6E /66T 66/67 | 68/69 | 69/70 | 70/71 | 71/72 | 72/73 | 73/74

Hos6pn 5 - - - - - - - -
10 - - - - - - - -

15 - - - - - - - -

20 - - - - - - - -

25 - - - - - - - -

30 - - - - - - - -




Mecsn JHn 3 SATi , MM, TIO CE30HaM
nabmoneHnii 65156 T 66/67 | 68/69 | 69/70 | 70/71 | 71/72 | 72/73 | 73/74
Jexabpb 5 10 -10 -10 -10 -3 -10 -10 41
10 31 -15 -15 -15 -3 -15 -15 45
15 39 -6 -23 -5 -5 -5 -5 45
20 44 -2 -16 5 -9 -31 -31 43
25 43 0 -14 3 -8 -27 -37 40
30 53 -1 -21 3 -16 -17 -41 37
SIuBapb 5 53 5 -17 5 -17 -17 -45 35
10 50 11 -11 1 -16 -19 -49 31
15 52 15 -12 9 -11 -22 -0 19
20 56 20 -12 14 -12 -22 -54 7
25 63 26 -10 21 -27 -25 -53 6
30 68 30 -12 18 -33 -28 -52 9
deppainb 5 64 31 -6 12 -34 -15 -52 8
10 65 31 -4 7 -32 -28 -53 12
15 71 30 -1 17 -42 -29 -44 11
20 75 20 1 15 -50 -29 -44 13
25 81 20 1 11 -35 -35 -48 6
30 86 18 -2 9 -26 -33 -50 2
Mapt 5 85 10 -2 9 -27 -35 -49 6
10 86 -3 2 14 -22 -39 -45 -1
15 90 -20 6 6 2 -56 -35 8
20 90 -42 9 9 11 -55 -00 11
25 108 -44 8 0 22 -53 -37 4
30 96 -49 10 29 24 -60 -A47 10
Amnpenb 5 88 -54 35 23 17 -64 -60 -18
10 39 -40 40 50 6 -40 -64 -14
15 57 -28 23 26 -8 -28 -40 -8
20 66 -16 -16 19 -9 -16 -28 -16
25 - - - - - - -16 -
30 - - - - - - - -
Tabnumna 4
IIpupamenus ciy4yaifHbIX OTKJIOHEeHMIT HaOTI0AeHn i
Mecs JHu 5 \iﬂ , MM, TI0 C€30HaM
HabmoneHi ™ 5e66 T 66/67 | 68/69 | 69/70 | 70/71 | 71/72 | 72/73 | 73/74
Hos6pb 5 - - - - - - - -
10 - - - - - - - -
15 - - - - - - - -
20 - - - - - - - -
25 - - - - - - - -
30 - - - - - - - -
Jexabpb 5 10 -10 -10 -10 -3 -10 -10 -41
10 21 -5 -5 -5 -2 -5 -5 4
15 8 -8 -8 10 0 10 10 0
20 5 -4 7 10 -4 -26 -26 -2
25 1 2 2 2 1 4 -6 -3
30 10 -1 -7 0 -8 10 -4 30
SuBape 5 0 6 4 2 -1 0 -5 -2
10 -3 6 6 -4 1 -2 -3 -4
15 2 4 -1 8 5 -3 -4 -12
20 4 5 0 5 -1 0 -4 -12
.25 7 6 2 7 -15 -3 1 -1




Mecs Jan 5 \/ATi , MM, IO CE30HaM
nabmonenuii | ~er 661 66/67 | 68/69 | 69/70 | 70/71 | 71/72 | 72173 | 73174
30 5 4 2 -3 6 -3 1 3
deBpab 5 -4 1 6 -6 -1 13 1 -1
10 1 0 2 5 2 -13 9 4
15 6 -1 3 10 -10 -1 0 -1
20 4 -10 2 -2 8 0 -4 2
25 6 0 0 -4 15 -6 2 7
30 5 2 -3 -2 9 2 - -4
Mapt 5 -1 -8 0 0 -1 -2 4 4
10 1 -13 4 5 5 -4 10 -7
15 4 -17 4 -8 24 -17 2 9
20 0 -22 3 3 9 1 -4 3
25 18 -2 1 -9 11 2 -10 7
30 12 -5 2 29 2 -7 -10 6
Amnpenb 5 -8 -5 25 -6 7 -4 -13 -28
10 -49 0 5 27 -9 24 -4 -4
15 18 0 -17 24 -14 12 -12 6
20 9 0 -39 -7 -1 12 -12 -8
25 - - - - - - -12 -
30 - - - - - - - -
Tabnuma 5
Hpomnenemm cnyqaﬁﬂux OTKJ'IOHeHI/lﬁ oT cpezmero Ha npnpamemm
Mecsn JHu 5 \7Ti SATi , MM, TI0 C€30HaM
nabmonenuii ~er766 T 66/67 | 68/69 | RO/70 | 70/71 | 71/72 | 72173 | 73174
Hos6ps 5 - - - - - - - -
10 - - - - - - - -
15 - - - - - - - -
20 - - - - - - - -
25 - - - - - - - -
30 - - - - - - - -
JlekaOpb 5 100 | 100 | 100 | 100 9 100 | 100 | 168
10 651 75 75 75 10 75 75 180
15 312 | 54 | 184 | -50 0 50 -50 0
20 220 8 2112 | 50 36 606 | 806 | -86
25 -43 0 -28 6 -8 2108 | 222 | -120
30 530 1 147 0 128 | 170 | 164 | -111
STHBaphb 5 0 30 -68 10 -17 0 230 | -70
10 -150 | 66 -66 n -16 36 147 | -124
15 104 60 12 72 55 66 212 | -226
20 224 | 100 0 70 12 0 54 -84
25 441 | 208 | -20 | 147 | 405 75 -53 -6
30 340 | 120 24 54 | 198 84 -52 27
deBpalb 5 256 | 31 -36 72 34 | -195 [ 53 8
10 65 0 -8 -35 64 | 364 | -396 | 48
15 426 | -30 -3 170 | 420 29 0 -11
20 -300 | -200 2 -30 | 400 0 192 26
25 486 0 0 -44 | -525 | 210 | 100 | -42
30 430 | -36 6 -18 | -234 | -66 -49 -8
Mapr 5 -85 -80 0 0 27 70 | -180 | 24
10 86 39 8 70 | -110 | 156 | -350 -7
15 360 | 340 24 -48 48 952 | -66 72
20 0 924 27 27 99 55 | 148 33




Mecsn Jan 5 \7ri SATi , MM, TIO CE30HaM

nabmonenmii 65 66T 66/67 | 68/69 | RO/70 | 70/71 | 71/72 | 72173 | 73/74

25 194 88 -8 0 242 | -106 | 470 | -28

30 -115 | 245 20 841 46 420 | 780 60

Ampers 5 704 | 270 | 875 | -138 | -119 | 256 | 258 | 504
10 2191 | -560 | 201 | 135 | -54 | -960 | -960 | -56

15 103 | -330 | -39 | -624 | 112 | -336 | -336 | -48

20 594 | -192 | 624 | -133 9 2192 | -192 | -128

25 - - - - - - - -

30 - - - - - - - -

) 4341 | 1217 | 1588 | 1069 | 1463 | 1324 | 1327 | 1745
TIPUJIOKEHME 3
Pexomenoyemoe

OnpeneneHue HArPy30K OT BeTpa

Oo0mue ykazanus

PexomeHnanum npeaHa3HaueHbl sl YTOUHEHUSI BETPOBOW HArpy3KH Ha 3JIaHUS C YYETOM MECTHBIX
METEOPOJIOTHYECKUX JaHHBIX O CKOPOCTH BETpa.

JlaHHBIE O CKOpOCTM BeTpa ClielyeT NPHHUMATh OT ONMKalIIMX K 34aHUI0 METEOCTaHLMM,
PacIOJIOKEHHBIX Ha OTKPHITOM HE3aIUIEHHOM MECTE WM HAXOIIIUXCSA B aHAJOTMYHBIX CO 3JJaHHEM
YCIOBHAX M0 CTEIEHHU 3AIIUIICHHOCTH U THILY MECTHOCTH.

OCHOBHBIM HCTOYHHUKOM 3THX JAHHBIX SIBJISIOTCS CIIPaBKH, BBIAaBaeéMble IO 3allpoCy 3aKazuhKa
TEePPUTOPUAIBHBIMU YIIPAaBICHUSIMU [ OCKOMIHIpOMETa U €ro CHEeNHATU3UPOBAHHBIMU OpPraHU3alUIMHU
(TuppomMeTeopoIoTHIecKre WHCTUTYTHI, oOcepBaTopum, BHUUrunpomereopooruyeckoi
HHPOPMALIIH).

B crmpaBke DOKHBI OBITH yKa3aHbL:

Ha3BaHHME U MECTO PACIOJIOKEHHUSI METEOCTAaHIMH, XapaKTEPUCTHKA YCIOBHUH €€ 3allUUIEHHOCTH U
TUIIA MECTHOCTH;

croco0 U YCIIOBHUS M3MEpPEHHs CKOPOCTH BETPa - THUI BETPOU3MEPHUTEIHLHOTO mpubopa (hiarorep ¢
JIETKOW WJIM TSDKEJION JIOCKOH, aHEMOMETp), BBICOTA €r0 YCTAHOBKHM HaJl YPOBHEM 3€MJIM, MHTEPBaI
ocpenHEeHHs CKOpocTH BeTpa (2 MuH wiu 10 MUH), YHCIIO CPOYHBIX HAOMIOACHUI CKOPOCTH BETpa B
CYTKH;

MIPOIOJKUTEIBHOCTS HETIPEPHIBHOTO Psiia HAOMIOIEHUH CKOPOCTH BeTpa (He MeHee 15 ner);

pacueTHBIC JaHHBIC O HAMOOJBIICH CKOPOCTH BETPa Ls C MATHICTHAM IEPHOIOM MOBTOPSEMOCTH
(mepuon, B Te4eHHEe KOTOPOTO YKazaHHAsi CKOPOCTHh BETpa IOSBIAETCS WM IPEBBIIIACTCS B CPEIHEM
OJIMH DPa3);

CTaTUCTHYECCKHE JaHHBIE O CKOPOCTH BETpa, HEOOXOMUMBIC i YCTAaHOBJICHUS (HYHKIHA
pacnpeneseHus BETpa U yTOYHEHUs CKOPOCTH Us.

HpHMeanHe. B Tex CllyvdadaX, Korja yCjIoBUs U3MEPECHUS CKOPOCTHU BETpa HaA METCOCTAHIIMN HE YYUTBIBAIOT B
MOJTHOM Mepe MECTHBIX OCOOEHHOCTE BETPOBOTO pekMMa B palfOHE PAaCHOIOKEHHS 3HaHUs (BIHMSHUE penbeda
MECTHOCTH, KPYITHBIX BOJOXPAHIUTHUII | T. II.) WJIK BBICOTA YCTAHOBKH BETPOM3MEPHUTENHFHOTO IPHOOpa OTIMIAETCSt
ot cra"gapTHoil (10 M) Oomee wyeM Ha 2 M, OpraHM3alMAMH [ OCKOMTHIpOMETa JOJDKHBI YCTaHABIUBATHCS
COOTBETCTBYIOIINE MMOTIPABKUA CKOPOCTU, IOJTYYEHHOU 110 JaHHBIM METCOCTAHIIUN.

. . 2
HopmaTuBHBIN cKOpocTHO# Hamop Betpa Wp, Ila (krc/m®), Ha BbicoTe 10 M HaJ| MOBEPXHOCTBHIO
3eMJIH ompeJiersieTcs o Gpopmye

W, = u§ /16; 1)
W, =0, 617

r/ie HOPMaTUBHAS CKOPOCTh BETPa Vg, M/C, IPUHUMACTCS 10 TAHHBIM:
(mrorepa ¢ IByXMHHYTHBIM OCPEHEHHEM CKOPOCTH

_ ¢t .
l)o —OCU5 )

a=0,75+5/v"




HO He Oonee 1;
aHEMOMETpa C ABYXMHUHYTHBIM OCPEIHCHUEM CKOPOCTH

aH

v, =0

AHEMOMETPA C JECATHMHHYTHBIM OCPEIHEHUEM CKOPOCTH
aH

v, =11y

3HaueHHs CKOPOCTHU BETpa C MATUICTHUM IICPUOJOM MOBTOPACMOCTU UaH . M/C, MPUHUMAIOTCS Ha

5
OCHOBaHHH OOpPabOTKM CTaTUCTHYECKUX JAHHBIX O CKOPOCTH BETPa C YYETOM pPACUETHBIX JAaHHBIX
opranusauuil ['ockomruapomera.

M3MeHeHre HOPMATUBHOIO CKOPOCTHOTO HAlopa BeTpa C BBICOTOW HaJ MOBEPXHOCTBIO 3EMIIU
YUYUTHIBACTCS YMHOXEHHEM Wy Ha kKodddunuent K, npunumaemsiit o tabn. 6 CHull 2.01.07-85 npu
3TOM:!

k = k; (kak 17t MECTHOCTH TUTa A), €CIM W METCOCTAHIMSA M 3JaHHe HAXOAATCS B OTKPHITOM
HE3aIUIIEHHOM MECTE;

k = ks (xak ot mectHOCTH THIA B), ecian MeTeoCTaHIMA HaXOAUTCS B OTKPHITOM HE3aIHIICHHOM
MECTE, a 3/[aHNE - B YCIOBHUSIX, XapaKTEPHBIX I MECTHOCTH TuMa b.

B Tex cmywasx, Korna W 3maHHE, M METCOCTAHIMS HAXOIITCSA B YCIOBHSAX, XapaKTEpPHBIX IUIA
MecTHOCTH THIA b, koadduumeHT K ciexyer npuHUMaTh A1 BEICOTHI He Ooiee 10 M paBHEIM 1, a s
GoutbIIIei BEICOTHI

k = kz/0,65.

Koappuument mneperpy3ku (kodpQuIMEeHT HaAEKHOCTH IO BETPOBOIl Harpyske) Cieayer

MPUHUMATh PaBHBIM 1,2.

IIpeaBapureibHasi 00padoTKa CTATHCTUYECKHUX IAHHBIX

Cratuctudeckass WHPOpPMANUsA O CKOPOCTH BeTpa 3a T JeT METCOPOJIOTHYECKUX HAOIIOICHUN
MOXeT OBITh OJTy4eHA B BUJE BEIOOPOK:

CKOpOCTeH BeTpa Mo pe3yibTaTaM BCeX CPOUHBIX HaOmoaeHnit (00bem Beibopkn -N=365WT, rme w -
YKCIIO CPOYHBIX HAOIOACHHUN CKOPOCTH BETpa B KaXKIble CYyTKU, W = 4; 8; 24);

MECSYHBIX MaKCUMYMOB ckopocTu Betpa (N = 127);

TOJOBEIX MakcUMyMoB ckopoctd Betpa (N = 7). IIpu HaOmoaeHuAX 1mo Qurorepy menecoodpaszHo
UCIIOJNIb30BaTh BBHIOOPKY MECSYHBIX MAKCHMYMOB, IO aHOMETPY MECSYHBIX MJIH TOJOBHIX (00BEeM
BBIOOPKH T'OJIOBBIX MAaKCUMYMOB JIOJDKEH ObITh He MeHee 20).

Bribopku cxopocTeil BeTpa IO pe3yjibTaTaM BCeX CPOYHBIX HAOMIOJCHUH MOTYT OBITh
UCIIONIb30BaHbI MPU YCJIOBUM, YTO OHHU NPEABAPUTEIBHO CTPYIIIUPOBAHBI M COOTBETCTBYIOIUE MM
CTAaTHCTHYECKHE DPSJIbI UMEIOTCS B KIIMMaTHYECKUX apXHBax HJIM OIyOJIMKOBAaHbI B CIIPAaBOYHUKAX (B
YaCTHOCTH, JAHHBIC CPOYHBIX HAOJIOACHUI TO (uirorepy mpuBeaeHsl B Tabn. 5 gactu I «Betep»
CrpaBoununka 1o kimmmaty CCCP. - M., 1967-1968 rr.).

JlanHble Bcex HAOMIOAEHWH CKOPOCTH BeTpa MO (uIiorepy IpPEACTAaBISIOTCS B BHAE TaOIHIBI
MOBTOPSEMOCTH (OTHOCHTENIbHAs YacTOTa TMOSBICHUS B %) II0 HMHTEpBaJaM CKOPOCTH BETpa,
COOTBETCTBYIOMIAS IITKaJIe H3MepeHui ¢urrorepa (Tadm. 1).

Habmogerusm mo ¢Qirorepy ¢ JeTKOW AOCKOW C BEpXHUM IIPEAEIOM IIKAIBl u3MepeHuit 20 m/c
COOTBETCTBYIOT HHTepBaibl 1-10 (cM. Tabm. 1), ecnm ke B NEPBHYHBIX JKYpHalIax HAOIIOICHUI
MMEIOTCS 3alHCH «CKOPOCTH BeTpa Oonee 20 M/c», CyMMapHasi OTHOCUTENbHAS YaCTOTa TAKUX CIIydaeB
yKka3bpiBaeTcsi B uHTepBaie 11. HabmogeHusm 1o Gurorepy ¢ TSDKEJIOW JOCKOH ¢ BEPXHUM MPEACIoM
mkasel u3Mepenuit 40 M/c cooTBeTCTBYIOT MHTepBaibl 11-14 (Tadn. 1), a cymmapHass OTHOCHTEIbHAS
4acToTa Cly4aeB CKOpocTu BeTpa Oosee 40 M/c oTMeuaeTcst B uHTepBae 15.

Tabmuma 1

JlaHHbIe HA0JII0JeHUI CKOPOCTH BeTpa

Homep 4 1 5 lg )4 l5| 6| 7| 8| 9 |10] 11 |12]13|14] 15
I/IHTepBaHa

Wnteprain, m/c |0-1 | 2-3 |4-5/6-7|8-9|10-11/12-13|14-15|16-17 |18-20| 21-24 [25-28]29-34(35-40] 40
[TosTopsiemocTh,| Py | P, P3| P4 |Ps| P | Py Ps Py | Pio | Piu | Pz | Piz| P | Pis
% P,>20 P,>40




Howmep TpaHUILIbI
nHTepBana K

CKopocTh Ha
TpaHUIIC MHTEpBaja| 2 4 |55(75|195|11| 13 (15518 | 21 | 25 (295 35 | 41
Ly, M/C

k

F*(v)= ZP, HF)F)| - | - | - | - | - | - [Flow)| - | - | - |F(ow)

i=1

[locnenoBarenbHBIM CYMMHPOBAaHHUEM IOBTOPSEMOCTH P OT HaMMEHBIINX 3HAYEHUI CKOPOCTU K
HauOONBIINM OIPEAENAeTCS MHTErpajibHas MOBTOPSEMOCTh, %, KOTOpasi SIBISETCS CTaTUCTUYECKON
oneHkoi F*(vy).

QDyHKINU pacTpefeNeHns] CKOPOCTH BETpa OTHOCATCS K 3HAUCHHIO CKOPOCTH Uy Ha BEpPXHEH
TpaHHIle COOTBETCTBYIOLIETO HHTEPBAIA.

3HaYeHUS U} PEKOMEHIYeTCsl MPUHUMATH 110 Ta0i. 1. OTMeTHM, 9TO JaHHBIE CPOYHBIX HAOIOICHUH
CKOPOCTH BETpa MO aHOMETPY TaK)Ke IPEJCTABISIOTCS B BUAE TaON. 1, 0HAKO BHIOOp MHTEPBAJIOB U
TPaHUI MEXy HUMH He 00YyCJIOBIICH OCOOCHHOCTSIMH IIKaJIbI TpUOOpa.

BpIOOpKM MECSYHBIX M TOAOBBIX MAaKCHMYMOB CKOPOCTH BeTpa (IO (QuUIIOrepy WiIH aHOMETpY)
NPEACTAaBISIOTCA B BHJAC YIOPSJOYCHHOM IO BO3PACTAHUIO CKOPOCTH IIOCNEOBATEIBHOCTH
HAOJIOMAaEeMBIX 3HAYCHUH Uy, ..., U2, .., U3, ..., Uy. ECIIH B 3TOH MOCIEAOBATEIBHOCTH HEKOTOPHIC
3HA4YEHHs CKOPOCTH BCTPEYAIOTCS B HAONIOJEHUSX IO HECKOJbKY pa3, KakIoMy HaOiogaeMomy
3HAYEHHIO IIPUCBANBACTCS OTCIBHBIN MTOPSAAKOBBII HOMED.

Craructnueckast oueHka O*(vy) GyHKIMH pacrpeeseHus] MECSIYHBIX HIIM TO/I0BBIX MaKCUMYMOB
CKOPOCTH BETpPa ONPEAEIASTCS U KKIO0T0 WICHA BEIOOPKH 1O (hopMyIIe.

D*(v, ) =m/(N +1). )
r7ie m - TOPSIIKOBBIN HOMep WicHa BEIOOPKH; N - 00beM BEIOOPKH 3a BeCh CPOK HAOMIOICHUH.
CretyeT OTMETHTb, YTO Ul YCKOPEHHS OOpabOTKH BBIOOPKH MECSYHBIX MAKCHMYMOB CKOPOCTH

BeTpa pe3ysbTaTbl HAONIONCHUII NMpeNBapUTENbHO TPYIIUPYIOTCS MO HHTEPBalaM, IPH 3TOM UL
HaOMoAeHUi 1o (uirorepy NPUHUMAIOTCS MHTEPBAIBI C COOTBETCTBYIOIIUMU UM TIpaHHLAMH Us MO

Tabm. 1, a y1st HAOIIOICHUI IO AHOMETPY MHTEPBAJIBI JUTMHON | MK 2 M/C C TPaHUIIAMH Uy, KPATHBIMU
0,5 m/c.
[ToBTOPSIEMOCTh MECSIYHBIX MAKCHMYMOB B HHTEpBAJIE | BEIYHCISIETCS 10 popMyIie

P=—""_100%, 3)
(N+1)
TJie Nj - YUCII0 MECSIYHBIX MAKCHMYMOB CKOPOCTH BETPA, OTHOCSIIIUXCS K HHTEPBAIY |.
Cratuctrueckas onenka ®*(vy) QYHKINH, pactpeaeseHus MECTIHBIX MAKCUMYMOB JUII CKOPOCTH
Ux Ha TpaHULIC UHTEPBaJia

k
q)*(Uk):ZPi : “)
i1

Jdns  Toro, 4YroObl COXpaHWTh TPH YCKOPEHHOW 00pabOTKe MECSYHBIX MaKCHMYMOB
JNEWCTBUTENBHBIM  XapakTep  CTAaTHCTHUECKOTO  paclpenesieHuss  HauOOJNBIIMX  CKOPOCTEH,
1esecoo0pas3Ho Uil HanOONbIINX WIEHOB (TAe T 9Hucio JeT HaOMIoIeH i), T. €. B OTCEYEHHO! cIIpaBa
4/12 gactu ymopsAOYeHHOW BBIOOPKH OIPENeNATh WHAWBUAyaIbHBIE 3HaUeHHI D*(uy) mo gopmye
(2), a ocTanmpHBIC YIE€HBI BRIOOPKU TPYIIITHPOBATE 0 HHTEPBAJIAM.

CriaakuBaHue CTaTHCTHYECKHX JAaHHBIX U ONpeaeJeHUEe CKOPOCTHU BETPA C NATUIECTHUM
MnepuoaoM MoBTOPAEMOCTH

Jnst cruakuBaHWS CTATHCTHYECKOW (yHKImH F*(1) CpodHBIX HaGNIONEHHUN CKOPOCTH BETpa
npuMeHsieTcst QYHKIUS pactpenenenus BeiOymna:

4

F(v)=1-exp| - % : ®)

v>0,vy>0,>0,
rae F(v) - BeposATHOCTB TOTO, YTO B IPOM3BOJILHO BBHIOpAaHHOM HHTepBaie HabmogeHus At=1/w(At
= 6; 3; 1 1) ckopocTb BeTpa OyzieT MeHbIIIe L; 3, Y - napaMeTpsl MaciiTaba u popMBbI pactipeieIeHus..




Jlst

MaKCHMYMOB CKOPOCTH BeTpa MpUMeHseTcs GyHKIus pacupenenerus ['ymOerns:

D(v) =exp4-exp o :
By
B1>0,u>0,-0<v <o,

CTTIAKMBAHUSI CTAaTHCTHYECKOW (YHKIMHM pacrpeneNieHHss MEeCSYHBIX N

TrOJOBBIX

(6)

rme F(v) - BepOSTHOCTH TOTO, YTO B TPOM3BOJIBHO BEIOPAaHHOM Mecsie (TOQy) CKOPOCTh BETpa
Oyzet MeHbIIIE L; 1, ¢ - TapaMeTphl MacIITaba U IMOJIOKEHHS PACIIPEICIICHIIS.
CrinaxuBaHUE CTaTUCTUYECKUX JaHHBIX BBIMOJHACTCS C IIOMOINBIO BEpOATHOCTHOW Oymaru
BbIOpaHHOTrO pacnpeneneHus (5) wiam (6), Ha KOTOPOI TeopeTHUeCcKoe pacrpezeieHie n3oopaxaercs

IPSIMOU JIMHUEH.

CraTucTu4ecKue JaHHbIe HAHOCSATCS Ha BEPOSITHOCTHYIO OyMary B BU/IE TOUCK, OTBEYAIOIINX TapaM
3HAUeHUH Uy, F*(1y) U CpOUYHBIX HAONIOIEHUI CKOPOCTH BETpa WIH Uy, D*(Un) u vy O*(vy) mmst

MECSIHBIX WJIM TOJJOBBIX MaKCHMYMOB CKOPOCTH BeTpa (puc. 1 u puc. 2).

=1

v, MiCeK
5Q pr ey ey =y
i 1 : ]
i ; ; !
aof Ao for
i H 1 !
35 ; I
: i
30 et
. : i 1
O
T e e i
! ' | H !
| I I‘
20 - T A
‘; .
H |
'mir - '*-
i }
! {
P :
10 T —4-= 7
. v 1
o | P
. 1 H
s : P
Lo ‘- b
i H i
| |
: b
5] r R R ....4:,.7.._.,..._......,A,;__._.‘..._..,.- E.__ .EL - -t
/ ; : ! oLt i
| : i C o
~ ' P2t
: : : ! 2
; i : 1 ot
: ; : Poey o
: . i i oo i H
i ! [ :
! ; : R .
| ! R
. B ' ' — l§
! ' | b i
. i t [ |
2 - 1 ! ; i | i
=) o o uh 2]
F g 2 & & @ & &
& 2
-1 1] i 2
| VR SN S S TRV WY NS M SUE SN Y W S’ i i R T [ P i
In | .
n
n 1- F(v)

Puc. 1. Ucnoan3oBanne BeposiTHOCTeH Oymaru pacnpenejienns BeiiOynna

£

Ecmu COBOKYITHOCTBH OIIBITHBIX TOYCK I'PYIIHPYCTCA OKOJIO HCKOTOpOﬁ HpHMOﬁ U OTKJIOHCHUA OT

HEe HOCAT CIy4yailHbIl Xapakrep,

BI)I6paHHa$I (l)yHKIII/ISI pacopeaciicHusa yAOBJICTBOPUTCIBHO

coryacyercst ¢ JaHHbIMH HaOmoneHnil. CriakuBaromiasi npsiMasi ¢ JOCTaTOYHOW JUIS MPaKTHYECKUX
IeJIeil TOYHOCTBIO BBIOMPAETCs BU3YaJIbHO C TOMOIIBIO TIPO3PAYHOMN JTMHEHKH.



Jonyckaercst MPOBOJHUTH CIIIAXHMBAIOIIYIO MPSIMYIO 10 4-5 KpailHUM TOYKaM, PacHOJIOKEHHBIM B
obnmactTy HamOONBIIMX HAOMIOJAEMBIX CKOPOCTEH BeTpa, €ClOM BBIOPAHHOE TEOPETHUYECKOE
pacnpeeneHue He COriacyeTcs CO BCei COBOKYITHOCTBIO OIMBITHBIX TOYEK.

Heo6xomumo uMeTh B BUAY:

1. BepostHocTHass Oymara MMeeT paBHOMEpHBIA MacmTad: Juis pacmpeneneHus BeiiOymia - mo

1

ocam |Inn ; u v, I pacnpezeienns ['ym6ens - o ocu |n In ——
1-F(v) (V)

2. llpu Hanmmumu B Tabn. | MaHHBIX 1O MOBTOPSIEMOCTH CKOpocTeil Berpa Oombmre 20 m/c (st
(hirorepa ¢ nmerkoi mockoi) u 6ompme 40 m/c (s Qurorepa ¢ TKEIIOW JOCKOM), COOTBETCTBYIOIINE
sHaueHust F*(vy) U F*(vy4) MOTyT OBITH OTHECEHBI YCIOBHO K 3HAYEHHSM CKOPOCTH Ha TPaHHIIC
HUHTEPBAJIOB L1y = 21 M/c 1 vy =41 M/c.

CKOpOCTh BeTpa C NATHICTHHM IMEepuoIoM mMoBTopsieMocTd (t = 5 5eT) ycTaHaBiIHMBaeTCs MO
CTIIaXXMBAIOILIEH NMPSMOM KaK 3HAUC€HHE CKOPOCTH, BEPOSTHOCTH HEMPEBBIILICHNS! KOTOPOH paBHa

P(,) = (1 At/t)100%. W
rae At - nHTEpBan BpeMeHH, MPEACTABUTENEM KOTOPOTO SBIAETCS OJHO HAOIIOJCHHE B BHIOOPKE

o
4.365

paccMaTpuBaeMoro Buja (HampuMep, MPU YETHIPEX CPOYHBIX HAOMIOAECHUSX B CYTKH At =

roja).
BepositHocTr P(vs) IpUBECHBI B Tab. 1a.
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Puc. 2. Ucnosab3oBanue BepoSITHOCTHOW Oymaru pacnpenesenust I'ymoens

ITpumep 1. OnpeneneHne CKOPOCTH IO CPOYHBIM HAONIOACHUSIM 110 (urtorepy 4 pasa B CyTKH JUIs
METeoCTaHIH «MarHuTOTOpCK».

CraTtuctudeckre naHHbIe TPUHATH 10 Tabn. 5 gactu |1l «Berep» CrpaBounuka no kaumary CCCP
(M.: Tmapomereousaar, 1967), roasr HabmroneHwit 1936-1960 u npuBeneHs! B Ta0I. 2.

Us, P(Us) HaHeceHbl HAa BEPOATHOCTHYIO Oymary pacmpezneneHus BenOymia (cm. puc. 1).
CrinakuBaHue BBIMOJHEHO BHU3yalbHO TI0 5 KpallHUM MpaBbIM TOYKaM. OKCTpanosiuen
CIIIXHUBAKOIIEH npsaMoit 10 3HaueHus F(0)=P(vy) ycTaHOBIIEHO 3HaYeHHE CKOPOCTH Us = 28 M/c.

IIpumep 2. OmnpeneneHne CKOPOCTH BETpa Us 10 MECSYHBIM MakCHMyMaM II0 Qiorepy Juis
MeTeoCTaHIH «MarHuTOrOpecKy.

CratucTudeckue JaHHbICe TPUBEACHBI B Ta0I. 3.

Us. P(vs) HaHeceHBI Ha BepOATHOCTHYIO Oymary pacmpeneneHueMm ['ymGens (cMm. puc. 2).
CriaxuBaHUe BBINOJIHEHO MO 4 KpallHMM MpaBbIM ToukaM. MHTepmomsuueil npu 3HaueHHH @P(Us) =
P(vs) ycTaHOBNIEHO 3HAUYCHHE CKOPOCTH s = 27 M/C.



3HaueHue BeposiTHOCTEl P(Ls5)

Tabmuma la

Bz BLIGopKH Cpounsle HabmOAeHUS 4 paza B MeCAUHBIC MaKCHMYMbI T'omoBeIe
CYTKH MaKCHUMYMBI
P(us), % 99,9863 98,33 80
Tabmuma 2
Crarucruyeckue JaHHbIE CKOPOCTH BeTpa
WuaTepna, m/c 0-1 2-3 4-5 6-7 8-9 10-11 | 12-13 | 14-15 | 16-17 | 18-20
}J})OBTOP’“’MOCT"’ 323 | 148 | 163 | 122 | 82 | 44 | 66 | 18 | 27 | 07
Ipannia 2 4 56 | 75 | 95 | 11 | 13 | 155 | 18 -
HHTEpBasa Uy, M/C
F*(v), % 32,3 47,1 63,4 75,6 83,8 88,2 94,8 96,6 99,3 -
Tabnuna 3
CTaTHCTI/I‘leCKl/Ie JAAHHBbIC CKOpOCTI/l BeTpa
Wurepsai, m/c 8-9 10-11 | 12-13 | 14-15 | 16-17 | 18-20 | 21-24 | 25-28 | 29-34
Yucio ciydaes N; 2 10 40 26 101 105 9 2 3
[ToBTOpsieMocTh
n. 0,67 3,34 13,37 8,7 33,75 | 35,16 | 3,01 0,67 1
P=—-100%
N +1
Tpanmua murepsana) g o 11 13 15,5 18 21 25 | 295 | 35
Uy, M/C
k
P(Uk):ZPi 0,67 4,01 17,38 | 26,08 | 59,83 | 94,99 98 98,67 | 99,67
i=1
IIPUJIO)KEHUE 4
Pexomenoyemoe

Tabauuel A5 pacyeTa YCUJIEHHS CTATbHBIX KOHCTPYKIMI ¢ y4eTOM BJIMSIHUSA Ae(PeKTOB U
MOBpPeKAeHUI

Tabmuma 1

KosddpuumenTs! Ky, Ksyy 7151 pa3TnIHbIX NPOKATHBIX Npoduieii, Mm

IIsemnepst TOCT 8240-72% JiBytaspsi TOCT 8239-72* ﬂByTaB%’;f ﬂpfg‘z’;‘f;’;m“e
Howmep K K Howmep K K Howmep K K
npoduis o vy npoduis S S npodust S v

12 0,29 0,27 20 0,26 0,24 20mr 0,33 0,27
14 0,28 0,26 22 0,25 0,23 23m 0,29 0,27
16 0,27 0,25 24 0,24 0,21 23m2 0,2 0,18
16a 0,25 0,24 27 0,23 0,2 261 0,25 0,25
18 0,26 0,25 27a 0,22 0,2 30mm 0,22 0,21
20 0,25 0,24 30 0,22 0,2 35m 0,2 0,18
22 0,24 0,23 30a 0,21 0,19 40 0,17 0,16
24 0,23 0,22 36 0,18 0,16 50mr 0,17 0,16
27 0,22 0,2 40 0,17 0,15 60mr 0,16 0,15
30 0,21 0,19 50 0,15 0,13 701 0,15 0,14
36 0,18 0,17 60 0,13 0,11 - - -




Tabmuma 2
JlomycTHMbIE OTHOCHTEJIbHbIE HCKPUBJIEHHS 3J1eMEHTOB )epM U3 MapPHBIX YrOJIKOB

N
- HapaMeTpLI Hpez[eano ,E[OHyCTI/IMI)Ie 3HAYCHUA
¢AO RyO
u 0,125 | 0,105 | 0,08 | 0,065 | 0,055 | 0,045 | 0,04
0,9 Yo
Vo 0,005 | 0,03 | 0,04 | 0,05 | 0,055 | 0,06 | 0,065
u 021 | 0,16 | 0,125 | 0,105 | 0,08 | 0,065 | 0,055
0,8 0
Vo 0,005 | 0,03 | 0,055 | 0,06 | 0,07 | 0,08 | 0,000
u 0,3 0,2 0,16 | 0,125 | 0,105 | 0,08 0,04
0,7 0
Do 0,005 | 0,04 | 0,07 | 009 | 0,105 | 0,125 | 0,13
u 0,315 | 0,21 | 0,16 | 0,105 | 0,065 | 0,045 | 0,04
0,6 0
Do 0,005 | 0,105 | 0,125 | 0,16, | 0,175 | 0,185 | 0,19

Tabauna 3

KoapduumneHnrt @, 151 cTep:KHel U3 PABHOINOJIOYHBIX YT0JKOB, IIAPHMPHO 3aKpeIlVIeHHbIX B
ABYX IVIABHBIX II0CKOCTSX

(ux =1, My = 1)

St

P e SO
-7

- - KoaddrmneHTsr &uy npu 50

-05 | 04]-03]-02]|-01 0O |+01]+02| 03] -04 ] -05

1 2 3 4 5 6 7 8 9 10 11 12 13

0,05 860 | 883 | 906 | 928 | 952 | 957 | 925 | 872 | 825 | 783 | 744
0,1 851 | 871 | 893 | 917 | 939 | 951 | 927 | 872 | 825 | 783 | 744
0,2 829 | 852 | 871 | 894 | 915 | 924 | 931 | 874 | 826 | 784 | 745

0.5 0,3 810 | 828 | 848 | 868 | 887 | 900 | 932 | 876 | 828 | 784 | 746
04 792 | 810 | 826 | 848 | 861 | 871 | 903 | 881 | 830 | 786 | 748

0,5 772 | 792 | 804 | 822 | 843 | 846 | 975 | 891 | 833 | 789 | 749

0,05 725 | 761 | 799 | 842 | 889 | 896 | 842 | 752 | 680 | 620 | 571

0,1 709 | 744 | 780 | 820 | 864 | 885 | 843 | 753 | 680 | 620 | 571

1 0,2 682 | 710 | 743 | 779 | 816 | 835 | 852 | 756 | 682 | 622 | 572
0,3 652 | 680 | 708 | 740 | 772 | 790 | 843 | 762 | 685 | 624 | 574

0,4 625 | 649 | 678 | 705 | 734 | 747 | 792 | 774 | 690 | 628 | 576

0,5 604 | 625 | 651 | 675 | 698 | 711 | 752 | 681 | 699 | 632 | 580

0,05 602 | 644 | 688 | 726 | 814 | 824 | 754 | 640 | 558 | 496 | 447

0,1 586 | 624 | 664 | 718 | 774 | 810 | 755 | 641 | 558 | 496 | 447

15 0,2 555 | 588 | 624 | 666 | 712 | 734 | 768 | 644 | 561 | 498 | 448

0,3 526 | 555 | 586 | 620 | 642 | 674 | 745 | 653 | 565 | 501 | 450
0,4 500 | 525 | 551 | 567 | 611 | 628 | 680 | 673 | 571 | 504 | 453
0,5 475 | 498 | 521 | 545 | 571 | 585 | 627 | 659 | 582 | 510 | 456

2 0,05 494 | 541 | 591 | 653 | 712 | 753 | 661 | 538 | 459 | 402 | 359




KoadhpummenTsr &uy IpH g

ﬂ«X Uo
-05 | -041]-03]-02]|-01 0O |+01]+02)| 03| -04 ]| -05
1 2 3 4 5 6 7 8 9 10 11 12 13
0,1 480 | 521 | 567 | 621 | 688 | 729 | 664 | 540 | 460 | 402 | 359
0,2 451 | 485 | 522 | 564 | 613 | 641 | 676 | 544 | 462 | 403 | 359
0,3 125 | 453 | 483 | 504 | 542 | 563 | 648 | 552 | 466 | 406 | 361
0,4 401 | 425 | 450 | 476 | 507 | 523 | 577 | 575 | 472 | 409 | 363
0,5 379 | 400 | 421 | 444 | 405 | 480 | 510 | 545 | 482 | 414 | 366
0,05 404 | 451 | 502 | 563 | 647 | 667 | 569 | 451 | 380 | 330 | 293
0,1 395 | 434 | 479 | 532 | 598 | 628 | 572 | 452 | 380 | 330 | 293
25 370 | 402 | 437 | 477 | 524 | 550 | 585 | 458 | 382 | 331 | 294
' 0,3 347 | 374 | 402 | 433 | 468 | 487 | 559 | 464 | 385 | 333 | 295
0,4 327 | 348 | 372 | 397 | 423 | 438 | 486 | 482 | 390 | 336 | 297
0,5 308 | 326 | 346 | 366 | 386 | 397 | 429 | 454 | 399 | 340 | 299
0,05 331 | 361 | 422 | 481 | 562 | 580 | 481 | 379 | 317 | 275 | 243
0,1 323 | 350 | 404 | 454 | 517 | 559 | 486 | 380 | 317 | 275 | 243
3 0,2 306 | 335 | 368 | 405 | 447 | 473 | 497 | 383 | 319 | 276 | 244
0,3 288 | 312 | 337 | 363 | 387 | 404 | 483 | 388 | 322 | 277 | 245
04 270 | 290 | 311 | 333 | 355 | 369 | 413 | 400 | 325 | 279 | 246
0,5 255 | 271 | 288 | 306 | 323 | 333 | 361 | 379 | 331 | 282 | 248
0,05 270 | 307 | 352 | 409 | 482 | 481 | 408 | 320 | 268 | 232 | 205
0,1 266 | 300 | 340 | 387 | 446 | 485 | 412 | 320 | 268 | 232 | 205
35 0,2 255 | 282 | 312 | 346 | 383 | 421 | 418 | 323 | 269 | 233 | 206
' 0,3 241 | 263 | 286 | 311 | 331 | 354 | 421 | 328 | 271 | 234 | 207
0,4 227 | 245 | 263 | 283 | 503 | 315 | 354 | 334 | 274 | 235 | 208
0,5 214 | 229 | 244 | 260 | 275 | 284 | 309 | 323 | 277 | 337 | 209
0,05 223 | 253 | 293 | 342 | 411 | 416 | 338 | 272 | 228 | 198 | 176
0,1 221 | 250 | 285 | 329 | 383 | 418 | 347 | 979 | 228 | 198 | 176
4 0,2 214 | 238 | 266 | 297 | 332 | 354 | 354 | 274 | 229 | 198 | 176
0,3 204 | 224 | 245 | 267 | 292 | 302 | 363 | 277 | 230 | 199 | 177
0,4 194 | 209 | 226 | 243 | 257 | 267 | 308 | 278 | 232 | 200 | 177
0,5 183 196 | 209 | 218 | 232 | 240 | 266 | 277 | 233 | 201 | 178
0,05 186 | 211 | 244 | 288 | 349 | 351 | 295 | 233 | 196 | 171 | 152
0,1 185 | 209 | 240 | 280 | 321 | 353 | 295 | 233 | 196 | 171 | 152
45 0,2 181 | 202 | 227 | 256 | 288 | 307 | 999 | 235 | 297 | 171 | 152
' 0,3 174 192 | 211 | 232 | 254 | 267 | 308 | 236 | 198 | 172 | 153
04 166 | 181 | 196 | 207 | 228 | 236 | 269 | 238 | 199 | 172 | 153
0,5 158 | 170 | 182 | 193 | 206 | 2S3 | 233 | 238 | 199 | 173 | 153
0,05 158 178 | 205 | 242 | 295 | 298 | 246 | 202 | 171 | 149 | 133
0,1 157 177 | 203 | 238 | 283 | 299 | 254 | 202 | 171 | 149 | 133
5 0,2 155 173 | 195 | 222 | 251 | 268 | 256 | 203 | 171 | 149 | 133
0,3 150 166 | 184 | 202 | 223 | 234 | 259 | 204 | 172 | 149 | 133
0,4 144 157 | 171 | 185 | 200 | 204 | 233 | 204 | 172 | 150 | 133
0,5 138 148 | 159 | 170 | 181 | 187 | 205 | 202 | 172 | 150 | 133
0,05 136 152 | 175 | 205 | 249 | 955 | 218 | 176 | 150 | 131 | 117
0,1 135 15! | 174 | 203 | 243 | 256 | 219 | 176 | 150 | 131 | 117
55 0,2 134 149 | 169 | 192 | 220 | 230 | 220 | 176 | 150 | 131 | 117
' 0,3 131 144 | 160 | 178 | 196 | 206 | 221 | 177 | 150 | 131 | 117
0,4 126 138 | 150 | 163 | 177 | 184 | 212 | 177 | 150 | 131 | 117
0,5 121 131 | 140 | 150 | 160 | 166 | 182 | 174 | 149 | 131 | 117
0,05 118 132 | 151 | 176 | 212 | 220 | 190 | 155 | 132 | 116 | 104
0,1 118 132 | 150 | 175 | 209 | 221 | 190 | 155 | 132 | 116 | 104
6 0,2 117 130 | 147 | 168 | 193 | 207 | 190 | 155 | 132 | 116 | 104
0,3 115 127 | 141 | 157 | 170 | 183 | 191 | 155 | 132 | 116 | 104
0,4 111 122 | 133 | 145 | 157 | 163 | 188 | 154 | 132 | 116 | 104
0,5 107 116 | 126 | 134 | 143 | 148 | 143 | 149 | 131 | 116 | 104




IMpumeuanue. 3HaueHus kodddurmenra ¢, B Tadbnuie ysenudens! B 1000 pas.
Tab6muma 4

KoaguumneHrt @, VI cTepKHEH U3 PABHONOJI0YHbBIX YIOJIKOB YIIPYro3ameMJIeHHbIX B
IUIOCKOCTH CHMMETPHH U IIAPHUPHO 3aKPelVIeHHbIX U3 3TO MI10CKOCTH

(1x=0,8; py=1)
by )
== -
2l X jito)
i
l

7 U Quy TIPH_p)g PABHOM
-05(-04|-03)|-02]-01 0 +0,1|+0,2|-0,3 | -04 | -0,5
0,05 830 | 854 | 880 | 910 | 938 | 945 | 907 | 944 | 789 | 740 | 598
0,1 818 | 841 | 868 | 894 | 923 | 936 | 908 | 944 | 789 | 741 | 598
05 0,2 791 | 819 | 839 | 865 | 890 | 903 | 914 | 945 | 790 | 742 | 699
' 0,3 767 | 789 | 815 | 839 | 881 | 871 | 911 | 850 | 792 | 743 | 700
04 748 | 768 | 787 | 811 | 829 | 845 | 877 | 856 | 796 | 745 | 701
0,5 723 | 744 | 760 | 782 | 806 | 812 | 844 | 872 | 801 | 749 | 704
0,05 674 | 713 | 756 | 804 | 854 | 871 | 809 | 707 | 629 | 566 | 515
0,1 657 | 693 | 732 | 777 | 826 | 852 | 811 | 708 | 630 | 566 | 515
1 0,2 623 | 656 | 691 | 727 | 768 | 789 | 825 | 712 | 631 | 568 | 516
0,3 593 | 620 | 652 | 684 | 718 | 735 | 793 | 721 | 636 | 571 | 518
0,4 565 | 592 | 618 | 645 | 674 | 689 | 737 | 745 | 645 | 575 | 521
0,5 543 | 564 | 587 | 611 | 635 | 648 | 688 | 717 | 654 | 581 | 525
0,05 546 | 590 | 640 | 699 | 772 | 799 | 715 | 591 | 506 | 444 | 396
0,1 528 | 567 | 612 | 664 | 725 | 759 | 717 | 593 | 507 | 445 | 396
15 0,2 493 | 525 | 562 | 602 | 647 | 672 | 755 | 598 | 510 | 446 | 397
' 0,3 462 | 491 | 520 | 552 | 587 | 606 | 654 | 610 | 515 | 449 | 400
0,4 435 | 459 | 484 | 510 | 538 | 553 | 586 | 633 | 523 | 454 | 403
0,5 411 | 431 | 452 | 474 | 494 | 506 | 534 | 568 | 542 | 460 | 406
0,05 443 | 478 | 541 | 604 | 638 | 704 | 623 | 494 | 413 | 357 | 315
0,1 428 | 468 | 512 | 561 | 627 | 646 | 626 | 496 | 414 | 357 | 315
2 0,2 395 | 427 | 461 | 498 | 541 | 562 | 647 | 502 | 417 | 359 | 316
0,3 367 | 383 | 420 | 448 | 480 | 497 | 552 | 515 | 422 | 362 | 318
04 343 | 364 | 386 | 408 | 423 | 445 | 475 | 511 | 431 | 366 | 321
0,5 321 | 399 | 357 | 375 | 392 | 402 | 420 | 440 | 460 | 373 | 325
0,05 360 | 406 | 457 | 517 | 596 | 643 | 526 | 413 | 343 | 293 | 256
0,1 349 | 387 | 430 | 478 | 537 | 571 | 542 | 416 | 343 | 293 | 257
25 0,2 322 | 351 | 382 | 415 | 445 | 473 | 548 | 422 | 345 | 295 | 258
' 0,3 298 | 321 | 344 | 367 | 394 | 403 | 456 | 436 | 350 | 398 | 260
0,4 277 | 295 | 314 | 300 | 352 | 362 | 386 | 413 | 358 | 301 | 262
0,5 259 | 274 | 289 | 303 | 318 | 325 | 341 | 358 | 366 | 306 | 265
0,05 294 | 337 | 386 | 433 | 514 | 560 | 459 | 450 | 287 | 245 | 215
0,1 286 | 322 | 361 | 406 | 450 | 489 | 465 | 351 | 287 | 245 | 215
3 0,2 266 | 293 | 320 | 349 | 381 | 392 | 457 | 357 | 290 | 246 | 215
0,3 247 | 266 | 287 | 507 | 324 | 342 | 374 | 370 | 294 | 249 | 217
0,4 229 | 245 | 260 | 277 | 287 | 301 | 325 | 338 | 300 | 252 | 219
0,5 213 | 226 | 239 | 251 | 262 | 269 | 284 | 293 | 295 | 255 | 220
3,5 0,05 240 | 278 | 325 | 377 | 433 | 482 | 393 | 298 | 244 | 208 | 182




7 s Quv IPH_pg PaBHOM
05] 04 03] 02]-01] 0 |+01]+02] 03] 0.4] 05
0,1 | 236 | 269 | 306 | 347 | 392 | 419 | 396 | 299 | 244 | 208 | 182
02 | 223|247 | 271 | 297 | 324 | 338 | 392 | 303 | 246 | 209 | 183
0,3 | 207 | 225 | 243 | 261 | 275 | 289 | 320 | 312 | 250 | 211 | 184
0,4 | 193 | 206 | 220 | 234 | 247 | 254 | 272 | 281 | 253 | 213 | 185
05 | 180 | 191 | 201 | 208 | 221 | 226 | 238 | 243 | 243 | 215 | 186
0,05 | 200 | 231 | 272 | 322 | 379 | 412 | 336 | 255 | 209 | 179 | 157
0,1 | 197 | 226 | 260 | 291 | 330 | 359 | 339 | 251 | 205 | 179 | 157
A 02 | 188 | 210 | 233 | 250 | 273 | 319 | 335 | 260 | 212 | 180 | 157
03 | 177 | 193 | 208 | 224 | 235 | 248 | 273 | 266 | 214 | 181 | 158
04 | 165 | 177 | 185 | 199 | 212 | 213 | 232 | 237 | 216 | 183 | 159
05 | 154 | 163 | 172 | 181 | 190 | 193 | 202 | 206 | 204 | 183 | 160
0,05 | 168 | 194 | 229 | 268 | 324 | 343 | 287 | 216 | 182 | 156 | 136
01 | 166 | 191 | 222 | 256 | 290 | 210 | 290 | 221 | 182 | 156 | 136
45 02 | 161 | 180 | 201 | 221 | 240 | 251 | 286 | 224 | 183 | 156 | 137
' 03 | 152 | 167 | 181 | 194 | 203 | 214 | 230 | 227 | 185 | 157 | 138
0,4 | 143 | 153 | 164 | 174 | 183 | 188 | 200 | 202 | 185 | 158 | 138
05 | 133|142 | 150 | 157 | 164 | 167 | 174 | 177 | 174 | 157 | 138
0,05 | 143 | 164 | 193 | 233 | 275 | 298 | 248 | 192 | 159 | 137 | 120
01 | 142|163 | 190 | 221 | 252 | 268 | 250 | 193 | 159 | 137 | 120
5 02 | 139 | 156 | 175 | 193 | 209 | 218 | 247 | 195 | 160 | 137 | 120
03 | 132|145 | 158 | 169 | 181 | 184 | 203 | 196 | 161 | 138 | 121
0,4 125 | 134 | 143 | 152 | 157 | 164 | 171 | 175 | 160 | 138 | 121
0,5 117 | 124 | 131 | 137 | 144 | 146 | 150 | 154 | 150 | 137 | 121
0,05 124 | 142 | 166 | 198 | 242 | 255 | 215 | 168 | 140 | 121 | 107
01 | 123 | 141 | 164 | 192 | 220 | 230 | 217 | 169 | 140 | 121 | 107
55 0,2 121 | 136 | 153 | 170 | 184 | 192 | 214 | 171 | 138 | 121 | 107
' 0,3 | 116 | 128 | 139 | 150 | 160 | 165 | 178 | 170 | 142 | 122 | 107
0,4 110 | 119 | 127 | 134 | 139 | 144 | 152 | 153 | 140 | 122 | 107
0,5 104 | 110 | 116 | 121 | 125 | 129 | 134 | 135 | 131 | 120 | 107
0,05 | 108 | 123 | 114 | 117 | 209 | 220 | 188 | 149 | 125 | 108 | 095
0,1 | 108 | 123 | 142 | 167 | 192 | 205 | 189 | 249 | 125 | 108 | 095
5 02 | 107 | 120 | 135 | 150 | 163 | 169 | 187 | 150 | 125 | 108 | 095
0,3 | 103 | 113 | 124 | 133 | 142 | 146 | 156 | 149 | 126 | 108 | 096
0,4 | 098 | 106 | 113 | 120 | 123 | 129 | 135 | 135 | 123 | 108 | 096
05 | 092|098 | 104 | 109 | 113 | 115 | 119 | 120 | 116 | 106 | 095

IMpumeuanue. 3HaueHus: kodddunnenta @, B Tabmuie ysenuuensl B 1000 pas.
Tabnuna 5

Koa¢gduumneHnts! @, A5 cTep:kHell U3 HEPABHOMOJIOYHBIX YTOJKOB IIAPHUPHO
3aKpeNJIeHHBIX B IBYX IVIaBHBIX IJI0CKOCTAX

e}
pTEA S




Qu TPH_po PABHOM

Ax to -05|-04|-03|-02]|-01| 0 |+0,1|+0,2|-0,3|-04|-05
0,05 840 | 362 | 887 | 909 | 933 | 945 | 936 | 890 | 848 | 810 | 755

0,1 825 | 845 | 866 | 889 | 911 | 922 | 939 | 890 | 848 | 810 | 775

05 0,2 795 | 807 | 827 | 849 | 867 | 878 | 907 | 893 | 850 | 811 | 776
' 0,3 760 | 776 | 789 | 813 | 826 | 837 | 863 | 882 | 853 | 812 | 777
04 729 | 745 | 761 | 778 | 789 | 801 | 823 | 840 | 856 | 816 | 779

0,5 707 | 718 | 732 | 744 | 756 | 760 | 787 | 800 | 816 | 830 | 785

0,05 680 | 711 | 751 | 788 | 833 | 821 | 860 | 778 | 711 | 655 | 608

0,1 655 | 685 | 717 | 753 | 790 | 806 | 872 | 779 | 712 | 656 | 607

1 0,2 609 | 633 | 659 | 668 | 714 | 725 | 768 | 796 | 716 | 658 | 609
0,3 569 | 589 | 610 | 631 | 653 | 663 | 696 | 719 | 734 | 662 | 612

04 533 | 551 | 568 | 584 | 601 | 609 | 620 | 649 | 663 | 678 | 618

0,5 501 | 515 | 529 | 542 | 555 | 561 | 577 | 590 | 600 | 608 | 614

0,05 543 | 577 | 621 | 667 | 726 | 757 | 776 | 670 | 591 | 530 | 481

0,1 514 | 545 | 564 | 614 | 660 | 679 | 753 | 671 | 592 | 530 | 482

15 0,2 466 | 489 | 514 | 540 | 565 | 566 | 622 | 652 | 597 | 533 | 484
' 0,3 427 | 445 | 453 | 482 | 490 | 508 | 526 | 557 | 568 | 541 | 483
04 393 | 408 | 422 | 435 | 439 | 454 | 473 | 485 | 493 | 494 | 487

0,5 364 | 375 | 385 | 395 | 404 | 407 | 419 | 429 | 435 | 435 | 432

0,05 437 | 458 | 508 | 554 | 609 | 640 | 686 | 568 | 489 | 432 | 388

0,2 407 | 434 | 464 | 500 | 539 | 558 | 624 | 570 | 490 | 432 | 388

2 0,3 363 | 382 | 404 | 415 | 446 | 430 | 495 | 514 | 498 | 236 | 390
04 300 | 304 | 322 | 332 | 338 | 339 | 358 | 365 | 367 | 364 | 355

0,5 275 | 283 | 291 | 299 | 305 | 308 | 316 | 320 | 321 | 329 | 314

0,05 355 | 384 | 418 | 459 | 506 | 532 | 598 | 478 | 406 | 355 | 317

0,1 330 | 351 | 370 | 406 | 439 | 451 | 490 | 482 | 407 | 356 | 318

25 0,2 290 | 305 | 323 | 332 | 357 | 368 | 391 | 401 | 395 | 358 | 319
' 0,3 255 | 271 | 284 | 288 | 307 | 312 | 324 | 330 | 329 | 320 | 305
04 237 | 245 | 253 | 262 | 268 | 270 | 277 | 282 | 281 | 277 | 270

0,5 216 | 223 | 229 | 234 | 236 | 240 | 243 | 246 | 246 | 244 | 239

0,05 293 | 319 | 346 | 379 | 415 | 424 | 480 | 402 | 330 | 296 | 264

0,1 271 | 289 | 311 | 334 | 352 | 369 | 403 | 401 | 441 | 297 | 264

3 0,2 236 | 250 | 262 | 269 | 290 | 290 | 313 | 317 | 309 | 289 | 262
0,3 211 | 221 | 230 | 239 | 248 | 251 | 252 | 262 | 259 | 251 | 240

04 192 | 199 | 205 | 211 | 216 | 217 | 221 | 224 | 222 | 218 | 212

0,5 175 |1 180 | 185 | 189 | 192 | 192 | 193 | 196 | 195 | 193 | 189

0,05 244 | 261 | 290 | 316 | 337 | 358 | 383 | 331 | 285 | 249 | 222

0,1 221 | 239 | 254 | 276 | 289 | 305 | 326 | 321 | 285 | 249 | 222

35 0,2 196 | 206 | 213 | 229 | 240 | 244 | 255 | 255 | 247 | 233 | 215
' 0,3 176 | 183 | 187 | 198 | 203 | 206 | 211 | 212 | 209 | 202 | 190
04 159 | 165 | 170 | 174 | 178 | 179 | 182 | 182 | 181 | 177 | 172

0,5 145 | 149 | 152 | 154 | 158 | 155 | 160 | 160 | 157 | 157 | 154

0,05 207 | 225 | 245 | 265 | 287 | 295 | 312 | 287 | 244 | 253 | 190

0,1 191 | 204 | 218 | 232 | 246 | 254 | 266 | 260 | 239 | 212 | 190

4 0,2 166 | 175 | 183 | 192 | 196 | 203 | 210 | 209 | 202 | 192 | 179
0,3 148 | 154 | 157 | 166 | 171 | 172 | 175 | 175 | 172 | 167 | 167

04 135 | 139 | 143 | 147 | 149 | 150 | 152 | 152 | 150 | 147 | 112

0,5 123 | 126 | 129 | 131 | 131 | 131 | 131 | 134 | 133 | 131 | 128

0,05 173 | 192 | 204 | 220 | 240 | 241 | 256 | 235 | 209 | 183 | 164

0,1 163 | 163 | 185 | 193 | 207 | 213 | 220 | 215 | 199 | 175 | 163

45 0,2 139 | 146 | 156 | 164 | 170 | 172 | 177 | 175 | 169 | 160 | 150
' 0,3 127 | 132 | 137 | 141 | 145 | 146 | 149 | 148 | 145 | 140 | 134
04 115 | 119 | 122 | 125 | 127 | 128 | 128 | 129 | 127 | 124 | 120

0,5 105 | 108 | 110 | 112 | 113 | 111 | 112 | 114 | 112 | 101 | 106

5 0,05 158 | 163 | 175 | 188 | 204 | 209 | 214 | 200 | 180 | 160 | 143




/Ix GO Qyy IpA l_)o paBHOM

-05|1-04]-03]-02]|-01 0 |+01)+0,2| 03] -04]-05

0,1 141 | 147 | 156 | 168 | 173 | 181 | 186 | 180 | 168 | 151 | 142
0,2 123 | 129 | 135 | 140 | 146 | 148 | 149 | 147 | 143 | 135 | 125
0,3 110 | 112 | 119 | 122 | 122 | 126 | 127 | 126 | 123 | 119 | 115
04 096 | 103 | 106 | 106 | 108 | 110 | 111 | 110 | 109 | 103 | 100
0,5 092 | 093 | 095 | 097 | 098 | 098 | 098 | 097 | 096 | 094 | 093

0,05 133 | 144 | 155 | 165 | 174 | 178 | 180 | 170 | 156 | 139 | 129
0,1 123 | 131 | 139 | 146 | 158 | 155 | 159 | 153 | 144 | 133 | 121
0,2 105 | 110 | 117 | 122 | 127 | 128 | 130 | 127 | 123 | 117 | 108

53 0,3 097 | 100 | 101 | 107 | 109 | 109 | 110 | 109 | 107 | 108 | 099
0,4 088 | 090 | 098 | 095 | 096 | 096 | 097 | 096 | 094 | 092 | 089

0,5 080 | 082 | 082 | 085 | 086 | 086 | 086 | 086 | 085 | 083 | 081

0,05 117 | 126 | 135 | 144 | 147 | 153 | 154 | 143 | 135 | 121 | 111

0,1 108 | 115 | 122 | 127 | 133 | 135 | 136 | 132 | 121 | 116 | 107

6 0,2 095 | 099 | 108 | 107 | 111 | 112 | 113 | 110 | 106 | 102 | 096

0,3 084 | 088 | 091 | 094 | 094 | 096 | 096 | 095 | 093 | 090 | 046
04 077 | 078 | 082 | 084 | 085 | 085 | 085 | 084 | 083 | 081 | 478
0,5 071 )1 072 | 074 | 075 | O75 | 075 | 076 | O76 | 075 | 073 | 072

IIpumeuanne. 3nauenus koddduimenta @y, B Tabuune yseandeHs! B 1000 pas.

Tabmuia 6

Koa¢pduuneHnrt @, 111 BHEHEHTPEHHO CKATHIX IIAPHUPHO 3aKPeNVIEeHHBIX CTepPKHeH 13
OIMHOYHBIX YTOJIKOB (M, = py = 1)
fox = To sin v; foy = f, cos v

_ ?0 Py, IPH V, PABHOM
Al gyl O | w8 | wa | 3us | w2 | Swe | w4 | w8 | «
0,5 0,25 838 837 870 925 851 810 810 810 808
0,5 649 717 766 855 749 695 667 675 700
0,75 602 623 680 781 675 601 572 576 600
1 529 550 604 706 615 533 498 503 526
1,25 467 488 540 647 570 480 440 443 465
15 419 433 490 595 526 432 394 396 414
1 0,25 796 814 844 891 831 804 782 781 759
0,5 676 682 734 828 739 683 653 655 664
0,75 574 593 652 763 672 597 560 560 571
1 505 524 584 705 605 527 489 487 501
1,25 449 466 527 654 559 472 435 433 444
15 401 418 479 607 509 427 391 387 398
1,5 0,25 744 755 793 850 809 774 745 742 742
0,5 619 635 686 777 726 654 619 610 617
0,75 536 554 613 711 652 568 531 523 533




. f, @y, IPH V, PABHOM
Ax (Fo=tsiy] O | n8 | n4 | 3u8 | w2 | 5u8 | 3w4 | TwB | =
1 471 | 483 | 541 | 660 | 591 | 504 | 464 | 461 | 467
1,25 m8 | 433 | 489 | 605 | 540 | 451 | 413 | 409 | 417
15 375 | 392 | 443 | se6 | s00 | 411 | 372 | 367 | 372
2 | 025 680 | 694 | 735 | 797 | 791 | 732 | 698 | 682 | 675
05 563 | 575 | 624 | 719 | 699 | 616 | 567 | 566 | 563
0.75 484 | 500 | 549 | 654 | 629 | 533 | 493 | 482 | 482
1 430 | 442 | 491 | 597 | 570 | 473 | 434 | 423 | 427
1,25 380 | 394 | 442 | s52 | 552 | 426 | 388 | 379 | 380
15 344 | 360 | 402 | 509 | 484 | 389 | 350 | 341 | 344
25| 025 617 | 634 | 661 | 728 | 759 | 682 | 641 | 622 | 616
05 503 | 517 | 558 | 644 | 671 | 570 | 527 | 506 | 506
0.75 435 | 446 | 491 | 584 | 594 | 495 | 451 | 436 | 434
1 385 | 394 | 440 | 536 | 548 | 440 | 399 | 387 | 386
1,25 344 | 356 | 398 | 494 | 504 | 398 | 350 | 348 | 344
15 313 | 325 | 363 | 460 | 464 | 366 | 326 | 313 | 313
3 025 590 | 619 | 650 | 751 | 753 | 623 | 575 | 551 | 546
05 405 | 459 | 493 | 635 | 642 | 520 | 473 | 452 | 448
0.75 387 | 309 | 467 | 571 | 584 | 457 | 410 | 391 | 386
1 344 | 354 | 301 | 476 | 540 | 407 | 363 | 348 | 344
125 300 | 321 | 361 | 440 | 494 | 367 | 320 | 313 | 308
15 283 | 201 | 326 | 407 | 450 | 336 | 299 | 286 | 286
35| 025 518 | 538 | 575 | 653 | 703 | 549 | 508 | 487 | 478
05 393 | 408 | 434 | 555 | 641 | 464 | 424 | 399 | 396
0.75 344 | 354 | 383 | 498 | 586 | 418 | 366 | 350 | 344
1 307 | 314 | 348 | 449 | 529 | 369 | 328 | 311 | 307
125 279 | 286 | 317 | 424 | 467 | 336 | 207 | 281 | 277
15 254 | 265 | 304 | 400 | 456 | 308 | 273 | 258 | 255
4 0,25 452 464 489 524 578 480 438 419 414
0,5 364 372 416 471 534 411 372 352 350
0.75 303 | 310 | 360 | 435 | 499 | 371 | 328 | 307 | 305
1 273 | 281 | 328 | 403 | 464 | 337 | 205 | 276 | 274
1,25 248 | 257 | 203 | 371 | aa1 | 310 | 267 | 252 | 249
15 220 | 238 | 272 | 348 | a11 | 282 | 248 | 233 | 228
25 025 388 | 395 | 408 | 435 | 463 | 406 | 375 | 361 | 356
05 304 | 307 | 349 | 401 | 443 | 360 | 324 | 308 | 306
0.75 270 | 275 | 204 | 369 | 424 | 327 | 289 | 274 | 268
1 243 | 254 | 271 | 341 | 403 | 300 | 263 | 248 | 243
125 223 | 231 | 258 | 323 | 385 | 279 | 242 | 226 | 225
5 025 326 | 331 | 342 | 362 | 380 | 349 | 321 | 310 | 310
05 279 | 285 | 285 | 337 | 368 | 312 | 282 | 268 | 265
0.75 243 | 246 | 275 | 318 | 356 | 288 | 250 | 242 | 239
1 217 | 222 | 239 | 300 | 344 | 264 | 235 | 221 | 219
1,25 201 | 204 | 228 | 277 | 330 | 249 | 219 | 203 | 200
15 186 | 196 | 215 | 267 | 318 | 234 | 202 | 190 | 187
55| 0,25 263 | 279 | 200 | 303 | 347 | 295 | 276 | 270 | 269
05 210 | 253 | 262 | 287 | 308 | 272 | 248 | 236 | 235
0,75 214 | 221 | 240 | 270 | 300 | 253 | 225 | 215 | 212
1 196 | 200 | 228 | 253 | 202 | 235 | 211 | 198 | 195
125 180 | 186 | 204 | 216 | 284 | 222 | 108 | 183 | 181
6 | 025 238 | 243 | 248 | 258 | 200 | 253 | 239 | 233 | 232
05 213 | 218 | 227 | 246 | 278 | 235 | 217 | 208 | 206
0.75 188 | 193 | 210 | 223 | 256 | 221 | 200 | 192 | 187
1 174 178 197 221 251 208 188 175 174
1,25 163 168 176 215 244 199 177 165 163




_ ?0 Py, IPU V, paBHOM
Al gyl O | w8 | wa | 3us | w2 | Sus | w4 | 7wB | =
15 151 157 171 205 236 188 166 155 152

IIpnumeuanne. Kosddumments ¢, B Tadbmuie ysemudens! B 1000 pas.
Tabmuua 7

Ko duumenrt K,., y4uThIBalomMii BJIMsIHUE KPaeBOro BbIpe3a Ha YCTOHYMBOCTH INAPHUPHO
3aKPeNJIeHHOT0 CTePKHS U3 CNIAPEHHBIX YT0JIKOB

(I =ny=1)
[Mapamerpsr BBIpesa: b, = 0,36;
loe, = 0,5b
—2 -2
fO =4 Uo + Lo
_ ¢ K,., IpH L, paBHOM
A | " T0 T w4 [ w2 | 34 | x| Swa | 3n2 | ida

bOC.'l = O,3b; IOL'.'I = 015b

0,1 0,78 0,84 0,89 0,93 0,93 0,81 0,77 0,73
1 0,3 0,78 0,99 1 1 1 0,98 0,76 0,76
0,5 0,77 1 1 1 1 1 0,74 0,76
0,1 0,88 1 1 0,95 0,9 1 0,81 0,84
3 0,3 0,87 1 0,96 1 1 1 0,89 0,85
0,5 0,85 1 0,94 1 1 1 0,82 0,83
0,1 0,97 1 0,92 0,95 0,96 0,93 0,9 0,93
5 0,3 0,97 1 0,86 1 1 1 0,86 0,92
0,5 0,98 1 0,93 1 1 1 0,92 0,91

Docs = 0,3b; loe; = 0,50

0,1 0,92 0,85 0,79 0,75 0,74 0,75 0,79 0,83
1 0,3 0,99 1 0,89 0,74 0,74 0,74 0,89 1
0,5 0,99 1 0,93 0,73 0,73 0,73 0,93 1
0,1 1 1 0,97 0,79 0,84 0,79 0,96 1
3 0,3 0,95 1 1 0,8 0,84 0,8 1 1
0,5 0,91 1 1 0,84 0,82 0,84 1 1
0,1 0,98 0,97 0,9 0,85 0,85 0,85 0,9 0,97
5 0,3 1 0,98 0,92 0,9 0,91 0,9 0,95 1
0,5 0,96 0,99 1 0,91 0,89 0,91 1 0,99




V
B,e: = 0,6b; 1., = 0,5b
0,1 0,58 0,63 0,66 0,71 0,7 0,64 0,58 0,57
0,3 0,58 0,73 0,84 1 1 0,74 0,58 0,57
0,5 0,6 0,84 0,97 1 1 0,81 0,57 0,57
0,1 0,69 0,84 1 1 1 0,93 0,68 0,69
0,3 0,7 1 0,91 1 1 1 0,66 0,66
0,5 0,71 1 0,8 1 1 1 0,65 0,65
0,1 0,86 0,93 0,92 0,93 0,91 0,91 0,87 0,82
0,3 0,86 1 0,75 0,98 1 0,9 0,66 0,77
0,5 0,82 1 0,78 0,96 1 1 0,7 0,75
b,., = 0,6b; I,., = 0,5b
0,1 0,71 0,69 0,61 0,57 0,57 0,57 0,61 0,69
0,3 0,99 1 0,69 0,56 0,56 0,56 0,69 1
0,5 0,97 1 0,78 0,57 0,56 0,57 0,78 1
0,1 1 1 0,79 0,64 0,68 0,64 0,79 1
0,3 0,93 1 1 0,68 0,67 0,68 1 1
0,5 0,82 0,98 1 0,66 0,64 0,66 1 1
0,1 0,97 0,95 0,87 0,76 0,75 0,76 0,87 0,95
0,3 0,89 0,94 0,88 0,78 0,74 0,78 0,87 0,94
0,5 0,82 0,91 1 0,75 0,71 0,75 1 0,91
b
"am
P, = 0,6b; I,., = 0,5b
0,1 0,44 0,47 0,49 0,53 0,53 0,48 0,44 0,43
0,3 0,44 0,55 0,65 0,75 0,75 0,56 0,44 0,43
0,5 0,44 0,63 0,81 1 1 0,62 0,44 0,43
0,1 0,54 0,67 0,82 0,96 0,91 0,7 0,52 0,53
0,3 0,55 0,78 0,84 0,9 1 0,95 0,52 0,52
0,5 0,56 0,98 0,72 0,87 0,99 0,94 0,5 0,51
0,1 0,74 0,86 0,9 0,9 0,85 0,96 0,66 0,68
0,3 0,71 0,95 0,66 0,87 0,95 0,97 0,51 0,62
0,5 0,72 1 0,67 0,8 0,93 1 0,56 0,6




B,e; = 0,9b; 1,., = 0,5b

0,1 0,63 0,6 0,54 0,51 0,5 0,51 0,54 0,6
0,3 0,87 0,93 0,62 0,51 0,51 0,5 0,62 0,88
0,5 0,89 0,94 0,7 0,5 0,51 0,5 0,68 0,9
0,1 0,96 1 0,75 0,58 0,63 0,58 0,75 1
0,3 0,89 1 0,93 0,62 0,62 0,62 0,9 1
0,5 0,81 0,96 1 0,61 0,6 0,61 1 0,89
0,1 0,96 0,95 0,87 0,73 0,71 0,73 0,86 0,95
0,3 0,87 0,92 0,84 0,73 0,71 0,73 0,86 0,94
0,5 0,8 0,88 1 0,7 0,67 0,7 1 0,89
U1 1]
i
4 \/ﬁ

fO =1Uo + o INapamerpsi BoIpe3sa: b, = 0,3b;

l,e. =1b
0,05 0,81 0,88 0,91 0,98 1 0,89 0,8 0,81
0,1 0,82 0,93 1 1 1 0,93 0,79 0,78
0,2 0,82 1 1 0,99 1 1 0,79 0,79
0,3 0,82 1 0,95 1 1 1 0,78 0,78
0,5 0,82 1 0,88 1 1 1 0,77 0,77
0,05 0,88 0,91 1 0,91 0,98 0,94 0,81 0,83
0,1 0,87 1 1 0,93 0,96 0,92 0,8 0,82
0,2 0,88 1 1 0,98 1 1 0,8 0,8
0,3 0,86 1 0,99 1 1 1 0,79 0,84
0,5 0,84 1 0,9 1 1 1 0,78 0,82
0,05 0,92 0,92 0,95 0,93 0,93 0,95 0,85 0,87
0,1 0,92 0,98 0,97 0,91 0,97 0,88 0,81 0,87
0,2 0,92 1 0,89 0,96 0,98 0,86 0,77 0,83
0,3 0,88 1 1 1 1 0,97 0,8 0,82
0,5 0,88 1 0,93 1 1 1 0,83 0,89
0,05 0,94 0,95 0,96 0,9 0,9 091 094 0,92
0,1 0,94 0,97 0,92 0,88 0,92 0,92 0,88 0,9
0,2 0,91 1 0,83 0,95 1 0,93 0,79 0,88
0,3 0,91 1 0,83 1 1 0,98 0,73 0,86
0,5 0,87 1 0,93 1 0,98 1 0,81 0,89

[2 =2

fO = UO + Do bom = 0,6b,

l,e, =1b
0,05 0,6 0,65 0,7 0,77 0,77 0,68 0,6 0,59
0,1 0,6 0,72 0,8 0,91 0,9 0,75 0,61 0,6
0,2 0,61 0,83 1 1 1 0,87 0,61 0,6
0,3 0,62 0,87 0,92 1 1 0,89 0,61 0,59



— f K,., ip¥ L, paBHOM
Ax 0 0 /4 /2 3n/4 T 5n/4 3n/2 Tl
05| 062 1 0,82 0,99 1 0,97 0,59 0,59
0,05| 0,66 0,74 0,82 0,97 0,92 0,75 0,63 0,65
01| 067 0,84 0,99 0,89 1 0,91 0,65 0,65
3 02 | 068 0,96 095 0,94 1 0,94 0,66 0,66
03| 068 1 0,88 1 1 1 0,66 0,65
05 | 0,69 1 0,78 0,96 1 1 0,63 0,63
0,05| 0,75 0,83 0,89 0,89 0,9 0,93 0,85 0,72
01| 075 0,89 0,93 0,93 0,94 0,92 0,69 0,72
4 02| 075 0,99 0,85 0,92 0,91 0,9 0,66 0,71
03| 076 1 0,79 0,98 1 0,98 0,69 0,69
05| 077 1 0,76 0,93 0,99 1 0,66 0,68
0,05| 0,83 0,88 0,94 0,9 0,88 0,91 0,85 0,81
01| 083 0,92 0,91 0,84 0,85 0,92 0,77 0,78
5 02| 082 0,95 077 0,93 0,96 0,83 0,66 0,75
03| 083 0,95 0,72 0,93 0,94 1 0,62 0,74
05| 081 1 0,75 0,88 0,92 1 0,68 0,73
[T T ]
N
b,., = 0,9b;
lper = 1b
0,05] 0,45 0,48 0,52 0,55 0,56 05 0,45 0,44
01| 046 0,53 0,6 0,70 0,7 0,55 0,46 0,44
2 02 | 046 0,62 0,77 1 0,92 0,64 0,46 0,45
03 | 047 0,69 0,78 1 1 0,7 0,46 0,45
05 | 048 0,77 0,79 0,85 0,99 0,74 0,46 0,46
0,05| 0,49 0,58 0,59 0,65 0,73 0,55 0,47 0,49
01| 051 0,63 0,77 0,95 0,92 0,65 0,49 05
3 02| 052 0,77 0,89 0,9 0,96 0,84 0,5 05
03| 052 0,77 0,83 0,93 0,98 0,82 0,5 05
05| 054 0,93 0,69 0,8 0,92 0,92 0,49 0,49
0,05| 0,59 0,65 0,69 0,89 0,86 0,74 0,51 0,56
0,1 0,6 0,73 0,83 0,82 0,84 0,9 0,52 0,57
4 02 | 059 0,85 0,76 0,85 0,83 0,91 0,51 0,56
03| 061 0,88 0,76 0,82 0,9 1 0,53 0,54
05| 062 0,98 0,66 0,78 0,84 1 0,52 0,54
0,05| 0,71 0,77 0,9 0,91 0,89 0,93 0,67 0,67
01| 0,69 0,8 0,87 0,84 0,84 0,93 0,6 0,64
5 02 | 068 0,87 0,71 0,84 0,87 0,96 0,51 0,61
03| 069 0,89 0,63 0,84 0,85 1 0,49 0,59
05 | 068 0,95 0,65 0,78 0,83 1 0,54 0,58
]
b,., = 0,3b;
lpen = 1
2 005] 097 | 094 | o081 | 077 | 079 | 077 | 081 | 094 |



K,., ip¥ L, paBHOM

Ax fo 0 /4 2 3n/4 T 5n/4 3n/2 Trl4
0,1 | 0,99 1 0,86 0,78 0,79 0,78 0,86 1
02 | 097 1 0,95 0,78 0,76 0,78 0,95 1
03 | 096 1 1 0,75 0,78 0,75 1 1
05 | 091 1 0,98 0,74 0,75 0,74 1 1
0,05| 0,98 1 0,86 0,75 0,83 0,75 0,87 0,98
01| 095 0,97 0,93 0,77 0,82 0,77 0,91 1
3 02 | 095 1 1 0,82 0,78 0,82 0,93 0,98
03| 092 0,94 0,97 0,79 0,78 0,8 1 1
05 | 0,95 0,93 0,91 0,81 0,81 0,81 0,9 0,94
0,05| 0,95 0,93 0,91 0,81 0,81 0,81 0,9 0,94
01| 095 0,93 0,92 0,8 0,81 0,81 0,9 0,97
4 02 | 09 1 0,92 0,78 0,8 0,78 0,89 0,92
03 | 092 0,99 1 0,82 0,84 0,82 1 1
05 | 0,89 0,98 1 0,84 0,83 0,84 1 0,99
0,05| 0,95 0,95 0,94 0,87 0,85 0,87 0,94 0,95
01| 09 0,92 0,87 0,82 0,82 0,82 0,88 0,92
5 02 | 0091 0,94 0,8 0,83 0,87 0,83 0,77 0,94
03| 087 0,94 0,82 0,84 0,84 0,84 0,8 0,95
05| 085 0,95 1 0,86 0,8 0,86 1 0,95
L1 I
o
b,., = 0,6b;
lpe, = 10
0,05] 0,77 0,73 0,63 0,59 0,6 0,59 0,63 0,73
0,1 1 0,95 0,68 0,59 0,6 0,59 0,68 0,98
2 02 | 097 1 0,77 0,6 0,6 0,6 0,77 1
03 | 095 1 0,86 0,6 0,6 0,6 0,86 0,95
05 | 0091 1 0,88 0,59 0,59 0,59 0,88 1
0,05| 0,97 1 0,69 0,58 0,65 0,58 0,69 1
01| 095 1 0,77 0,62 0,66 0,62 0,77 1
3 02 | 095 1 0,88 0,66 0,64 0,66 0,86 1
03 | 089 1 0,87 0,65 0,65 0,65 0,86 1
0,5 0,8 0,96 1 0,64 0,64 0,64 1 0,99
0,05| 0,95 0,92 0,75 0,68 0,68 0,68 0,75 0,92
01| 095 0,92 0,82 0,68 0,69 0,68 0,8 0,94
4 02 | 092 0,97 0,8 0,66 0,67 0,66 0,82 0,97
03| 087 0,95 0,97 0,71 0,69 0,71 0,99 0,97
05| 075 0,89 1 0,7 0,67 0,7 1 0,93
0,05| 0,94 0,94 0,89 0,77 0,76 0,77 0,89 0,94
01| 092 0,91 0,84 0,73 0,73 0,73 0,84 0,92
5 02 | 086 0,89 0,78 0,73 0,76 0,73 0,78 0.9
03| 083 0,88 0,81 0,75 0,73 0,75 0,81 0,89
05 | 077 0,86 1 0,72 0,7 0,72 1 0,86




K,., ip¥ L, paBHOM

Ax f 0 R 3nd | n | w4 | 3m2 | Tn/4
v
N
D,e; = 0,9b;
l,., = 1b
005] 067 0,65 0,56 0,53 0,54 0,53 0,55 0,65
01| 093 0,81 0,61 0,54 0,54 0,54 0,61 0,82
2 02| 09 0,99 0,69 0,54 0,54 0,54 0,69 0,94
03| 089 0,97 0,79 0,54 0,54 0,54 08 0,94
05| 087 0,97 0,89 0,54 0,54 0,54 0,86 0,95
005| 0,94 0,96 0,63 0,53 06 0,53 1,62 0,97
01| 091 0,95 0,74 0,56 0,61 0,56 0,73 0,94
3 02| 091 1 0,85 0,61 0,59 0,61 0,84 0,99
03| o088 0,96 0,89 06 06 0,6 0,83 0,98
05| 078 0,94 1 0,6 0,59 0,59 0,96 0,96
005| 095 0,92 0,7 0,64 0,63 0,64 07 0,92
01| 095 0,97 077 0,63 0,63 0,63 077 0,94
4 02 | 089 0,96 0.8 0,62 0,61 0,62 08 0,96
03| 083 0,94 0,94 0,67 0,65 0,67 0,92 0,96
05| 074 0,91 1 0,65 0,61 0,65 1 0,92
0,05| 0,64 0,94 0,87 0,74 0,72 0,73 0,88 0,94
01| 09 0,91 0,83 07 0,68 07 0,83 0,92
5 02| 085 0,88 08 07 0,9
03| 082 0,88 08 0,72 0,89
05| 075 0,84 1 0,68 0,84
b,., = 0,3b;
l,., = 2,0
005] 0,79 0,84 0,91 0,99 1 0,9 0,78 0,76
01| 08 0,89 0,91 0,99 1 0,96 0,78 0,76
2 02| 079 0,92 0,96 0,99 1 1 0,78 0,76
03| 08 0,97 0,86 0,99 1 1 0,77 0,75
05| 08 0,98 0,85 0,98 0,99 0,98 0,77 0,76
005| 0,82 0,88 1 0,89 0,98 0,93 0,79 0,79
01| 083 0,98 0,99 09 0,97 0,94 0,78 078
3 02| 083 1 0,96 0,88 0,99 0,98 0,78 0,79
03| 083 1 0,89 0,86 1 0,96 0,77 08
05| 082 0,98 0,86 0,86 1 0,95 0,76 08
005| 0,86 0,89 0,92 0,92 0,85 0,94 08 0,82
01| 086 0,97 1 0,9 0,89 0,89 0,78 0,84
4 02| 086 1 0,88 0,92 0,92 0,83 0,74 0,81
03| 085 0,98 0,88 1 0,99 0,89 0,78 08
05| 083 0,99 0,88 0,98 0,99 1 0,72 0,81
005 09 0,91 0,92 0,87 087 0,87 0,9 0,87
5 01| 09 0,94 0,9 0,83 0,84 0,87 0,87 0,86
02 | 087 0,9 0,75 0,89 0,98 0,85 071 0,84




K,., ip¥ L, paBHOM

Ax fo 0 /4 2 3n/4 T 5n/4 3n/2 Trl4
03| 087 0,96 0,77 0,95 0,96 0,98 0,69 0,82
05 | 086 0,99 0,87 0,94 0,97 1 0,77 0,82
b,., = 0,6b;
lpey = 20
0,05] 057 0,62 0,66 0,71 0,73 0,65 0,6 0,56
01| 058 0,68 0,8 0,91 0,89 0,71 0,57 0,57
2 02 | 059 0,78 0,91 0,92 1 0,82 0,58 0,57
03 | 059 0,85 0,88 0,98 0,98 0,88 0,58 0,57
0,5 0,6 1 0,78 0,93 0,98 0,97 0,57 0,57
0,05| 0,61 0,68 0,73 0,83 0,93 0,68 0,58 0,61
01| 062 0,77 0,97 0,94 1 0,83 0,5 0,62
3 02 | 063 0,88 0,97 0,85 0,94 0,96 0,61 0,62
03| 064 0,97 0,79 0,83 0,98 1 0,61 0,62
05 | 066 0,99 0,74 0,89 0,95 1 0,6 0,61
0,05| 0,68 0,75 0,81 0,85 0,87 0,99 0,61 0,66
0,1 0,7 0,84 0,92 0,84 0,88 0,84 0,62 0,67
4 0,2 0,7 0,91 0,78 0,84 0,84 0,88 0,61 0,67
03| 072 0,98 0,78 0,92 0,9 1 0,64 0,66
05| 074 1 0,71 0,87 0,9 1 0,62 0,65
0,05| 0,77 0,81 0,8 0,95 0,86 0,89 0,75 0,74
01| 076 0,86 0,89 0,82 0,83 0,88 0,72 0,72
5 02| 076 0,88 0,73 0,84 0,92 0,88 0,61 0,7
03| 079 0,95 0,7 0,87 0,92 0,9 0,68 0,71
05| 078 1 0,73 0,82 0,92 1 0,65 0,69
b,., = 0,9b;
lpen = 20
0,05] 042 0,45 0,48 0,52 0,52 0,47 0,42 0,41
01| 043 0,5 0,55 0,64 0,64 0,51 0,42 0,42
2 02 | 044 0,58 0,74 1 0,91 0,59 0,43 0,43
03| 044 0,64 0,93 0,94 1 0,65 0,43 0,43
05 | 045 0,74 0,73 0,83 0,94 0,73 0,43 0,43
0,05| 0,45 0,5 0,52 0,56 0,65 0,48 0,43 0,44
01| 046 0,57 0,69 0,97 0,9 0,58 0,44 0,46
3 02 | 048 0,69 0,82 0,84 0,93 0,75 0,46 0,47
03 | 049 0,77 0,73 0,86 0,9 0,82 0,46 0,47
05 | 051 0,86 0,65 0,75 0,88 0,84 0,46 0,46
0,05| 053 0,58 0,59 0,9 0,87 0,63 0,45 0,51
01| 053 0,64 0,83 0,81 0,87 0,75 0,47 0,51
4 02 | 055 0,75 0,74 0,75 0,79 0,85 0,46 0,51
03| 057 0,8 0,72 0,8 0,86 0,95 0,48 0,5
05 | 057 0,89 0,63 0,74 0,83 0,93 0,48 0,5
5 0,05| 0,62 0,67 0,76 0,87 0,88 0,84 0,58 0,59




K,., ip¥ L, paBHOM

Ax fo 0 /4 2 3n/4 T 5n/4 3n/2 Trl4
01| 062 0,71 0,82 0,8 0,82 0,86 0,53 0,58
02| 062 0,79 0,66 0,8 0,85 0,96 0,46 0,55
03| 063 0,84 0,6 0,79 0,84 0,95 0,44 0,55
05 | 065 0,89 0,61 0,75 0,81 0,9 0,49 0,55
-1 | ]
o
b,., = 0,3b;
lpen = 2
0,05] 0,97 0,89 0,82 0,77 0,76 0,77 0,82 0,88
01| 0,98 1 0,84 0,75 0,77 0,75 0,85 1
2 02 | 0097 0,99 0,9 0,74 0,73 0,74 0,89 1
03 | 0091 0,97 0,96 0,73 0,74 0,73 0,95 0,99
05 | 091 0,98 0,93 0,73 0,74 0,73 0,91 0,98
0,05| 0,95 0,97 0,85 0,7 0,78 0,7 0,85 0,98
01| 09 0,96 0,91 0,73 0,78 0,73 0,91 0,97
3 0,2 0,9 0,98 0,96 0,77 0,75 0,77 0,96 1
03| 088 0,96 0,99 0,76 0,76 0,76 0,97 0,98
05 | 085 0,94 0,9 0,76 0,77 0,76 0,9 0,95
0,05| 0,91 0,91 0,82 0,76 0,78 0,76 0,81 0,91
0,1 0,9 0,92 0,91 0,76 0,77 0,76 0,91 0,92
4 02 | 0,89 0,91 0,84 0,75 0,74 0,75 0,85 0,92
03| 087 0,9 0,93 0,8 0,79 0,8 0,63 0,89
05 | 083 0,9 1 0,78 0,77 0,78 1 0,91
005| 0,9 0,91 0,88 0,81 0,81 0,81 0,87 0,91
0,1 0,9 0,88 0,83 0,78 0,78 0,78 0,84 0,89
5 02 | 086 0,87 0,78 0,8 0,83 0,8 0,79 0,88
03| 084 0,87 0,8 0,81 0,81 0,81 0,8 0,88
05 | 082 0,88 0,98 0,78 0,8 0,8 0,99 0,89
L1 ]
o v
b,., = 0,6b;
lpen = 20
0,05] 0,73 0,7 0,6 0,56 0,57 0,56 0,6 0,7
01| 0097 0,9 0,65 0,57 0,57 0,57 0,65 0,92
2 02 | 093 1 0,74 0,57 0,58 0,58 0,74 0,97
0,3 0,9 0,97 0,87 0,57 0,59 0,57 0,86 0,95
05 | 087 0,94 0,9 0,58 0,57 0,58 0,88 0,98
0,05| 0,96 0,95 0,64 0,55 0,61 0,54 0,63 0,89
01| 093 0,96 0,74 0,57 0,63 0,57 0,74 0,87
3 02 | 089 0,96 0,83 0,63 0,61 0,61 0,83 1
03| 085 0,95 0,89 0,63 0,62 0,63 0,89 0,97
05| 075 0,9 0,9 0,62 0,61 0,62 0,79 0,86
A 0,05| 0,91 0,89 0,67 0,63 0,62 0,63 0,67 0,89
01| 089 0,9 0,76 0,63 0,63 0,63 0,75 0,92




— f K,., ip¥ L, paBHOM
Ax 0 0 /4 /2 3n/4 n 5n/4 3n/2 Tnl4
0,2 0,88 0,94 0,79 0,62 0,62 0,62 0,8 0,91
0,3 0,78 0,85 0,85 0,68 0,68 0,68 0,82 0,87
0,5 0,72 0,85 0,91 0,66 0,65 0,66 0,91 0,87
0,05| 0,87 0,88 0,84 0,7 0,69 0,7 0,76 0,89
0,1 0,86 0,88 0,8 0,68 0,67 0,68 0,8 0,88
5 0,2 0,84 0,84 0,78 0,7 0,72 0,7 0,76 0,84
0,3 0,78 0,82 0,78 0,72 0,71 0,72 0,74 0,82
0,5 0,72 0,78 0,98 0,7 0,67 0,7 0,98 0,8
.-
i
o
b,., = 0,9b;
lea =2b
0,05| 0,65 0,62 0,54 0,51 0,51 0,51 0,54 0,62
0,1 0,91 0,8 0,58 0,52 0,52 0,52 0,58 0,8
2 0,2 0,91 0,94 0,67 0,52 0,53 0,52 0,67 0,9
0,3 0,9 0,92 0,78 0,53 0,53 0,53 0,78 0,9
0,5 0,86 0,91 0,77 0,53 0,53 0,52 0,8 0,92
0,05 0,93 0,97 0,58 0,51 0,57 0,5 0,58 0,92
0,1 0,91 0,93 0,67 0,53 0,58 0,53 0,66 0,93
3 0,2 0,88 0,94 0,85 0,59 0,56 0,59 0,85 0,94
0,3 0,85 0,92 0,79 0,59 0,58 0,58 0,84 0,93
0,5 0,74 0,89 0,74 0,58 0,57 0,57 0,81 0,91
0,05 0,91 0,89 0,63 0,59 0,59 0,59 0,63 0,89
0,1 0,89 0,9 0,73 0,59 0,6 0,59 0,73 0,9
4 0,2 0,88 0,93 0,77 0,59 0,59 0,59 0,77 0,9
0,3 0,77 0,85 0,81 0,63 0,62 0,63 0,79 0,87
0,5 0,7 0,83 0,92 0,62 0,6 0,62 0,96 0,87
0,05| 0,87 0,88 0,78 0,69 0,67 0,69 0,69 0,89
0,1 0,86 0,88 0,79 0,65 0,65 0,65 0,65 0,88
5 0,2 0,84 0,84 0,75 0,66 0,67 0,66 0,66 0,84
0,3 0,77 0,82 0,76 0,67 0,67 0,67 0,67 0,82
0,5 0,7 0,78 0,98 0,66 0,62 0,66 0,97 0,8
Tabmuma 8

DKBHUBAJIEHTHBIN Nepexo] 0T ceYeHUs1 ¢ MeCTHOM NOrudbI0 " (mapameTpsbl NOrudu

1[ ' T T
Tops 1) K CEUEHMIO C KPaEBBIM BbIPE30M (mapamerpsi b, 1,.,)

HAmna IMapameTpsr . i
MECTHOTO BhIpE3a Crpeska MecTHOH morubu OM( f o= fOM / b)
ocnaliieHus I— 1 /b
Torubero | 7ot ™ ocn 01 |02 | 03| 041|051 06| 07| 08] 09
IM:IM/b bocn:bocﬂlb
05 loes 037 | 0,32 | 03 | 0,26 - - - - -
’ Do, 02 | 04 | 05 | 06 | - - - - -
0,1 loer 071 | 063 | 06 | 0,72 | 059 | 0,52 | 054 | 05 | 047




Mg;iiio Hé;pb ?gljgm Crpenka MECTHOM TTOrHOU TOM (?OM = foM / b)

“rorne |15 = e /D

_ _ 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
=1 /b |bo =l /b

Doen 0,2 0,4 0,5 0,5 0,6 0,7 0,7 0,8 0,9

r Lo 094 | 091 | 0,88 | 1,07 | 0,87 | 0,77 | 08 | 0,74 | 0,7

Does 0,2 0,4 0,5 0,5 0,6 0,7 0,7 0,8 0,9

) loer 157 | 157 | 158 | 1,38 | 1,14 | 1,26 | 1,06 | 0,99 | 0,94

Doer 01 0,3 0,4 0,5 0,6 0,6 0,7 0,8 0,9

loer 00 | 155 | 1,77 | 161 | 1,35 | 152 | 1,31 | 1,35 | 1,25

o Doer 0,00 | 0,3 0,4 0,5 0,6 0,6 0,7 0,7 0,8

Lo 0,00 | 0,0 0,3 0,4 0,5 0,5 0,6 0,7 0,7

: Doen 0,0 00 | 201|219 | 197 | 23 | 1,84 | 156 | 1,62




Ta6auna 9

KoncrpykTuBHbie GopMBbl, 001221011 e HU3KOH XJ1aJ0CTONKOCTBIO
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Tabmauma 10

Kpurnueckas tremneparypa 7, 1Jisi KOHCTPYKTHBHBIX GopM, 00/1a1a101UX HU3KOM

XJIAJOCTOMKOCTHIO

Ter JUIE KOHCTPYKTHBHBIX (POPM B KOHCTPYKILMSIX M3 CTAIH MapokK (cM Tabdi. 9)

Tonmuna Cren L

Al, A2, Bl,
3JIEMEHTOB, MM Al B1, 111, J3 r1 Al, A2,B2, L, 13 B3, B2, 12,

B3, 12, 11 4

10 -35 -35 -39 -43 -51 -

15 -22 -25 -29 -33 -40 -75

20 13 16 -19 24 -28 -64

ot 4 -7 - -14 -16 -52

30 +6 +3 - -4 -5 -40

35 +16 +12 - +5 +7 -29




Tabmuma 11

le/leMbI CIIeHUAJbHOI0 YCUJICHUHA 3JIEMEHTOB KOHCprK].ll/lﬁ C I1€JIBIO TOBBIICHUA HX
XJIaIIOCTOﬁKOCTH

Tun | KoucTpykTHBHAas popma | Bapuantsl ycunenust

- r=10
BLCDEPIATE

HA | FYGHHY
¢ HRNPODBAPA

1 |

2 # |
% : L GHATL

'HEAPOBAP ¢ = 50 IBNWEM AN KON

HETANR r-10  BUIMEDATE
A - A OMW
-3

] AETANG w _s=50 BMPEJATE
1 A razom
f B j

t ' ! i

r “’m;:anin KA KPTIMOK
[ ]

IL NETAME A .]

- r= 10 BMPE3ATD FASDOM

(TR
LLALLILI

THTITT
L

na AETAAN A

E-”-E'”‘“b r= 10 BsIPE3ATE
a *: ! !‘,,f”"r TAZOM

INTTRTAFFURRTT (AN F! -4 J—

3 : AETAM™ "1 _+=B0 BHIPEIATH
. A TA3DM
r= 5'-"; E ] ;ﬁ"" PAZENN A KPOWOK
‘ ’ PiLibiki 14

I




IIpooonsicenue maoba. 11

Tun | Konctpyktusnas popma | BapuaHnTs! ycuiieHus |
- HA TITYBUHY
HERPOBAPA
8 1 a | :
' | BaIPEZATE TAZOM
HEPOBAP =580 A WIMOMALIWHKON
1
a
. [ =50
2 BLIPE3ATL T'A3GHM
a
o HBETARU A T
s 4
3 i Illltl’ll [liHlHHllHl i L e 3
H a j ; | ] ‘
; Pl | {‘ b
4 i b1 i ——Wﬁ:ﬁ—— BLIPEZATH
T r -850 TA3OM

AETANE 2> OBOIHAHEHKE MOAHGMKALNA
NMPUEMOB  YCWUIISHWA B TEKCTE
NOoCOBKA, TWI-- MCONDUKALWA
HOHCTPYKTUBHOM G OPYVILL MOAMOHUKALUKMA

' ! NPUEMA YCUNEHWA

3AMUCTUTL
WNHUOMAWLINHKOR

NPAMEP: Ala, Eie W 1.5

HIPUJIOJKEHUE 5
Pexomenoyemoe

Ouemca A0JITOBCYHOCTH CBAPHLIX MOAKPAHOBBLIX 0aJIOK

OrieHKa JOITOBEYHOCTH CBAapHBIX MOAKPAHOBBIX 0alOK MOXET OBITh MOJy4YeHa U3 YCTaTIOCTHOTO
pecypca BepXHel 30HBI CTCHKH Y MTOSICHOTO IIBa Mo GopMyiie

O'rfgvkc
N, =N,-10 m
r 0 !
rae Ny - JgomycTHMOE YMCIIO HarpyXeHHH pacdeTHOTO CEUeHHs CBapHOH MOAKPAaHOBOH Oayku
(pacuerHsiii pecype); No = 9,5-10° - KoNMUECTBO HArpYXKEHHH, COOTBETCTBYIOIIEE TOUKE IEpeIoMa
KPUBOH YCTaJOCTHBIX OTKa30B CBapHBIX ITOJKPAHOBBIX 0Oallok (pUCYHOK): oy = 450 Kre/em? -

npefesbHOe HAMPSDKCHHE CBapHBIX MMOAKPAHOBBIX 0alloK, XapaKTepH3YIOUIME HEOTPAaHUYCHHYIO
JIOJITOBEYHOCTh Oasiok; M = 761,39 - mapaMeTp KpHBOW YCTAIIOCTHBIX OTKa30B CBAPHBIX MOJKPAHOBBIX

63.]10[(; 53KC - CPCAHCCTATUYCCKOC HAIIPSAKECHUE B BerHeI\/'I 30HC CTCHKH OT 3KCHJ’IyaTaLII/IOHHOI71

KpaHOBOW Harpy3Ku.



KpuBasi ycTaJIOCTHBIX 0TKA30B CBAPHOI MOJKPAaHOBOI 0aIKN

3a UKII HATpYy>KEHUsI IPUHUMAETCS TIPOE3]] HaJl paCUeTHBIM CEYEHHUEM OJIHOTO KaTKa KpaHa.
HamnpsoxkeHue B BepXHe# 30HE CTCHKH OT SKCIUTyaTaI[HOHHON HArPy3KHU OmpeesseTcs no hopmysie

Ooxe = \/(O'X +0106x)° — (O + 1o WO gy + Ore.y ) + (0, + 0, ) +375,
e o, =M/IW_ . Oy = F 1t ) Oy = 2Mt, /1 Oiocx = 0,250,
r, =F/(h,/t,)

3neck 0003HAYCHUsI HANIPSHKEHUH, CUIIOBBIX M FeOMETpUYecKUX (pakTopoB mpuHsTH 1o m. 13-34
CHulII 11-23-81*.

Hanpsokenne o, BBIUHCISIETCS OT CPEAHECTATHYECKOW KPAaHOBOW HArpys3KH, XapaKTepH3yeMOH
naBneHusiMH Konec F,.. OKculyaTannmOHHBIE [aBlICHHS KOJEC MOTYT OBITh OMNpEAeNeHbl Kak
cpeqHecTaTHdecKue u3MepeHus 3a 2 - 7 cyT. JlomyckaeTcs 3KCITyaTallMOHHbIE AAaBJICHUS OIPEesaTh
YMHOXXCHHEM HOPMaTHBHBIX 3HaYCHUI Ha KO3()(DUIMEHTHI BEPTUKAJIbHOM KpaHOBOH Harpy3ku n = 0,7.

Jl1g moaKpaHOBBIX 6aJOK, PACION0KEHHBIX CO CTOPOHBI OCHOBHBIX JKEJIE3HOIOPOKHBIX MyTeH, Mo
KOTOPBIM B OTIENICHHUS pa3[eBaHMA CIUTKOB, a TakXKe B IPOJIETH HarpeBaTeIbHBIX KOJOMIEB, Ha
KOJIOHHAJBl KOIPOBBIX IIE€XOB IOJAIOTCSI COCTaBBl C H3JIOKHWIIAMH W BaroHbl C METAJIJIOIOMOM,
K03(hdULKEHT BEPTUKAIBLHON KpaHoBoii Harpy3ku n = 0,8.

Yucno UHMKIOB HArpykeHHH Oallok Ha HCCIEAYEeMOM IPOHM3BOACTBEHHOM ydacTKe N,
yCTaHaBJIMBACTCSl HAONIOJCHUSIMH YacTOTHl MECTHOTO Harpy>KeHHs pacdeTHOTO CE4YEeHHUs OaloK B
teyenue 15-30 cyT, yMHOXE€HHOW Ha BeChb MEPHUOJ MX JKCIUlyaTalMu. J[Js NporHo3a yucia LUKIOB
Harpy>KeHuil Npu MPOEKTUPOBAHUM YAaCTOTy MECTHBIX HArpy)kKeHHH OalloK IOIyCKaeTcs ONpeneiiTh
YMHOXCHUEM YaCTOTBI IIPOE3A0B KPAHOB Nypoesnon/s cyrcn HA KOJTMYECTBO KaTKOB UKD HA KOHIIEBOM OaJike
MocTa KpaHa. B rtabmune npuBeneHbl 3HAYEHMA Nppoesrons  cyrn WIS OCHOBHBIX — 3JIaHUH
METaJUTyprU4eCKON POMBIIUIEHHOCTH.

[IposeTsl HEXOB, TEXHOIOTHYESCKIE
pnepezlem,l, O"l’“I[eJ'IeHI/ISI UT. IL " HE;EEEOB ? Hpuveuarme

PaznuBoynas 100

Pa3neBaHus CIUTKOB 200

[Meunsre 300

111;1aK0BbI€ 1BOPBI 600

IIuxTOBBIE IloBelIEHHAass  4acToTa  Harpy>KeHus
KoJtoHHa bl KOMPOBBIX 1IEXOB 600/1000 NPUHUMAETCs Ha y4acTKax IpPOJIETOB
JIBOPEI COOPKHU H3IIOKHHIL COOTBETCTBEHHO B 30HE LIMXTOBBIX Oajei
HarpesarenbHble KOJIO1IBI h  BECOB, MaKCTUPYIOUIMX  IPECCOB,
PacnpenenurenbHple IPOJIEThI 1200 crennaxeii cOopku cupoHOB

IIpu onpenenennn N, ¥ cperHECTaTHUECKUX JABJIECHUH KOJEC CIEAYeT YUUTHIBATh (PaKTHUECKOE
WIIM pacdeTHOE TTOBBIIICHNE HHTEHCUBHOCTH 3KCIUTyaTallud KPAaHOBOT'O 00OPYIOBaHMUS.



IIpurogHOCTh KOHCTPYKIMHK HMOAKPAHOBBIX OAJ0K OMPEACISIETCS CPAaBHEHUEM JKCIUTYaTallHOHHOTO
yrcna Harpyxeauii N,,. ¢ pacuerabim pecypcom 6anku Ni(N,.. < N;).

IIPUJIO)KEHHE 6
Cnpasounoe
I[Ipumepsl pacuera

Ipumep 1
W3 HIWKHUX MOSCOB MOJKPAHOBBIX OAaJOK 3aHUS MapTEHOBCKOTO IleXa, mocTpoeHHoro B 1951 r,
oToOpaHo W ucneiTaHo 14 00pa3snoB MeTamna. 3Ha4YeHHs Ipeneia TEKyuecTH, IOJyYeHHBbIE HpHU
UCIIBITaHUSAX OOpa3lOB, MPUBEACHBI B TaONHUIE, TaM >K€ BBINOJHEH IIOJICUET BEJIWYWH, BXOISIIIUX B
BBIpKEHUS IS Oy, U Sg.
on u Sg moxcumTeBaoTcs 1o Qopmymam m. 2.17 o, = 3832/14 = 273 Mlla,

S, =+4428/13 =18, 4 MIla.

Hdust m = 14 mo tabn. 12 umeem os = 2,614 u mo ¢popmysne (1) momygaem Ry, = 273 -2,614 x 18,4 =
230 MIla.

Koadpunuent Hane)kHOCTH HO Marepuady B COOTBETCTBHM C yKasaHusMH 1. 2.18 yn = 1,1
Pacuetnoe conmpoTusnenue Ry, = 230/1,1 = 290 MIla.

3ametum, uto ast 6anku bI1-1 MOXXHO IPUHATH HOPMATHBHOE CONPOTHUBIIEHUE paBHBIM 265 MIla, a
Ryo = 240 MIla.

O%EZSeI?a Gic, MIla Oic = On (oic - Gin)z [Ipumeuanue
! 279 6 36 banka BII-1
2 265 -8 64 To e
3 285 12 144 »

5 253 -20 400
6 273 0 0
7 287 14 196
9 275 2 4
10 274 1 1
12 307 34 1156
13 246 27 729
14 261 -12 144
Hroro 3832 - 4428
Ipumep 2

Crotika BBICOTOH 6,4 M, NOJ/IePKHUBAIOIIAasi KOHCTPYKIMIO Ta301IPOBOA, N3rOTOBIIEHA U3 JABYTaBpa
Ne 27a mo OCT 10016-39 (A = 54,6 cm?; W, =485 oM iy =10,9 cm). Pacuernas narpyska N = 520 xH,
Harpy3ka OT COOCTBEHHOTO Beca IIOJUIEPKMBAEMbIX KOHCTPYKIMH, HPH KOTOPOH BBINOJIHSJINCH
o6mepsl, N’p = 460 kH. Matepuan KOHCTPYKIIMH MMEET pacyeTHoOe conpoTHsieHue Ry, = 200 MIla.

[Ipu obcrmenoBanusix OOHApPYKEHO OOIee HMCKPUBICHHE CTOMKH co crpenkoit f',, = 6 cm u
KOPPO3HOHHBIM HW3HOC, PaBHOMEPHBIH IO TOINEPEUYHOMY CEYEHHIO C TIYyOMHOH IPOHUKHOBEHHUS
Koppo3ud A* = 1,5 Mmm.

PacyeTHbIe TEOMETPUYCCKHUE XaAPAKTEPUCTUKU BRIYUCISIFOTCS 110 hopmysam (7) u (8):

4

=64,6/1-1,5————
& ( 8,5+13,7

W, =485(1—0,22-1,5) =324 e,

(xoaddurenT Kgy, ipuasT mo tabi. 1 mpui. 4, d = 8,5 mm; t= 13,7 Mmm).

IIpuBenenHoe 3HaUeHUE pajinyca HHEPIUU ief = o h/2 = 324-13,5 =10,5 cm.
A, 39,84

j: 39,84 o,




— 640 | 200

BrrunciisieM ycloBHYIO THOKOCTh ] — —— =1,89, u HanpshKeHUEe B MOMEHT 3aMepa

10,5\ 2,1-10°
uckpusieHus o'y = 460/39,84 = 11,55 kH/em? = 115,5 MIla.
2
o dopmyne (11) xoapduument y, =1— 0,1% =0,796, a cuemoBaTeNBHO,

CTpeliKa UCKPUBJICHHS B UCXOJHOM COCTOSIHUH, Bbraucisiemas no ¢popmyie (10), cocrasur fo= =0,796-6
=4,78 cMm.

OTHOCHTENBHBIN SKcieHTpucutet my = 4,78-39,84/324 = 0,588, xoapdunueHT BIUSHUA (HOPMBI
CeueHHs o TabI. 73 CHull 11-23-81* paBeH
n=(175-0,1-0,588) —0,02(5—0,588)1,89 =153

Koapunuent mnepexoma OT CTPENKH WCKPHUBICHUS K OKBUBAJICHTHOMY 3KCLEHTPHCHTETY

ompenensieM 1o Gopmye (9)
k=0,82+0,131°30588 4 g7

otkyaa Mg = 0,87-1,53-0,588 = 0,78. Ilo Tabn. 74 CHull 11-23-81* ama A = 1,89 u mg = =0,78
umeeM @y, = 0,594,

IIpoBepka mo opmyse (51) CHull 11-23-81* nmokassiBaer, uto 520/0,594-39,84 = 21,98 kH/cm® =
21,98 MIla > 200-0,9 = 180 MI1a.

Croiiky HEOOXOMMO YCUIUTD.

Ipumep 3
Packoc ¢epmbl (HEOTIOpHBIN) ANHHON 226 CM H3TOTOBIICH M3 CIIAPCHHBIX YTOJKOB 75x75x6. Ilpn
o0OcnenoBaHuu (GepMbl OOHApyxkKeHbI UCKpHBIEeHHS T, = 2,5 cm u f,,y = -1,5 cM, koTopble BBUIY

MaJIOCTH HAaIPsHKEHHS U IPU 3aMepe CTPEJIOK NPUHUMaeM paBHBIMH fyg 1 fyo.

Kpowme Toro, o6ciienoBanusamMu 0OHApYKeHA JTOKAIbHAS MOrHOb TONKH ¢ mapamerpami (puc. 1) I, =
20 cm, |y = 2,8 cM, pacrosiokeHHas MPUMEPHO Mocepeaune MHbL. Pacuernas Harpyska N = 95 xH,
pacyeTHOE conpoTusyeHue Ry = 210 MIla.

bespa3mepHble OTHOCUTENBHBIE CTPENIKU HCKPUBIICHUS

—_ . 5 —_— . 5
Uo — 2,5 2,06-10 _0,44; v, = 15 f2,06 10 _ 0,21
226-0,8 210 226 210

VcnoBHas rTHOKOCTE B INIOCKOCTH CUMMCTpUHN

Ax =% 210/2,1-10° = 2,48.

Jis HaliIeHHBIX 3HAYCHUH ao: Do | zx no Tabn. 4 npuin. 4 (u = 0,8; puy = 1 no ykasaHusMm .
2.37) onpenensiem @y, = 0,351.

Ucnonp3ys nmaHHBIE O Oe3pa3MepHOW BETUYWHE MECTHOW ITOTHOH ?OM =2,8/7,5=0,37;

iM =20/7,5= 2,66 mo Tabn. 8 mpmi. 4 onpenenseM >KBHBAJICHTHBIE pa3Mephl KPacBOTO BBIPE3a
loen =1,72:7,5=12,9 cm; by, = 0,51-7,5 = 3,8 cm.
OmnpepensieM yroj V HampasjieHHs cyMmapHoit morubu tg v = 2,5/1,5 = 1,67; v = 58° = 0,327, u ee

BEIHYNHY ?0 = fO, 44° + 0, 212 = 0,49 . Io Tabn. 7 npun. 4 onpenenseM K, = 0,77.



A = 17,56 cm?

Lx =2,80cm

1-1

past ml

Puc. 1. K pacuery (npumep 3)

Iposepka 1o Qopmyne (13) 95/0,35-0,77-17,56 = 20,2 kH/cm? < 210 MIla mokassiBaer, 9To
3JIEMEHT MOXeET OBITh OCTaBJICH 0€3 YCUICHHUS.

IIpumep 4

Ha croiixy ckBo3HOro cedeHus (puc. 2) c¢ moscamu u3 aByraBpoB Ne 36a mo OCT 10016-39 u
PacKOCHOHU penIeTKoi u3 paBHOMONOYHBIX yroiakoB 75x8 mo OCT 10014-39 neiictByet cuma N = 1400
kH, mnpunoxenHas c¢ oskcueHtpucurerom 0,2 M. Marepuan KOHCTPYKIMH HWMEET pacueTHOe
conpotusienue Ry, = 200 MITa. Crolika umeer obluiee uCKpuBieHHe co crpenkoii ', = fp = 80 Mm
(13MepeHa B HArpy>kKeHHOM COCTOSIHUH).

I'eomeTpuueckue XxapaKTepUCTHKH CCUCHUS:

BeTBb - Ay = 76,3 cM?; 1, = 15760 em®; iy = 14,4 em; 1o, = 552 em®; iy = 2,69 cm;

cTepikenb B nenoM Ag = 2:76,3 = 152,6 cm?; |y, = 2-875 = 1750 cm”; Iy, = 2:552 + 2.76,3x30% =
138900 cm*.

Ipusenennas rudkocts (cM. Tadbn. 7 CHull 11-23-81%):

10%3_4 -
602120
1200 ~

’ /138900/152,6
Ay =407 +56-152,6/11,5 =48,4; A« =1,51.

Jli1s onpesieNeHus SKCLEHTPUCHTETA, SKBUBAJIEHTHOTO CTPENIKE UCKpUBIeHHs fy = 8 cM, Beluncisiem
m = foApa/l = 8-:152,6-30/138900 = 0,262 u o popmye (18) umeem:

k=0,8+0,25-,/0,262/1,51=0,885.

o = 56
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Puc. 2. K pacuery (npumep 4)

CyMMapHbBIii OTHOCHTENBbHBIN 3KcleHTpucuTeT cuibl N B u3oraytoit croiike m =(0,885-8 + +
20)-152,6-30/138900 = 0,893.

Jus otmenpHod BeTBH mMMmeeM: A = 120/2,69 = 45; ¢ = 0,888, u mo d¢opmyre (17)
¢m:(1+0,04.45ﬂ;200/ 2,06.105)0,888:0,94. OkoHUaTeIbHOC 3HAYCHHE YCJIOBHOU

MPUBEICHHON THOKOCTH ompeenseTcs o ¢popmyne (15)

Ao =4,84 m =1,46
2,06-10

ITo tabn. 75 CHull 11-23-81* maxomum ¢, = 0,484.

Iposepsiem mo dopmyse (14) 1400/0,94-0,484-152,6 = 20,2 kH/cm? = 220 MITa < 210 MI1a, . e.
YCHJICHHE HE TPeOyeTCs.

IIpumep 5

B HmxHeH yacTH CTymeH4YaToW KOJIOHHBI (puc. 3) mpHu 00cCleI0BaHUU OOHAPYKEHBI CIEAYIONUE
Je(eKThI:

PaCIIEHTPOBKA Y3JIOB KPETUICHHUSI PACKOCOB K MOJIKPaHOBOW BeTBU t = 64 MM;

o0I1ee UCKPUBIICHHUE HI)KHEH MAHEIM HAPY>KHOM BETBH B IJIOCKOCTH pambl f,, = 16 MMm.

Tpebyercs MpOBEpUTH YCTOMYMBOCTH HIDKHEH YacTH KOJIOHH B IUIOCKOCTH PaMbl Ha JEHCTBHE
pacdeTHBIX KOMOWHALIMI yCHIINI, HarpyKAIOIIHUX BETBH:

noakpanoByto Ny = 1879 kH; M; = 729 kH-m;

HapyxHyt0 N, = 2108 kH, M, = 1066 kH-™m;

pacueTHas nonepevHas cmia Qma = 171 kH.

Matepuai KOJNOHH - cTanb Mapku BCT3kn2 ¢ pac4eTHBIM CONPOTHBIEHHEM Ry = 22,5 kH/em? jurs
(aconHoro npokara u Ry = 21,5 kH/cm? jutst ucToBoro mpokara TosmiHoi g0 20 MM. Kosddurment
NPUBEJICHNS pacCYETHOM JUTMHBI U1 HYOKHEH 4acTH KOJOHHEI [y = 2,0.
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Puc. 3. K pacuery (mpumep 5)

A. TIlpoBepuM yCTOHUMBOCTH KOJIOHH Ha JIeHCTBHE KOMOWHAIMI YCHJIMH, HarpyskKaromux
MOJKPaHOBYIO BETBb, IIPH 3TOM OyJE€M YUYUTHIBATH MECTHBI HM3rMO BETBM B COOTBETCTBHH C
TpeGoBaHUAMH 1I. 2.44.

M, = Q& =171-6,4 =1094 xH-cu.

Brruncim npubmmxerHo (110 Hete(OpMUPOBAHHON CXeMe) YCHIINE B ITOJIKPAHOBOW BETBH, HAlIeM
OTHOCHTEINIbHBIN 3KCIEHTPUCUTET MPHIIOKEHHS ITPOAOIBHON CHIIBI B y3JI€ TIOAKPAHOBOI BETBU



=0,552

m =M. A, 10947456
N, W, 1241.119

VcnoBHas THOKOCTL BETBH B INIOCKOCTH HAMMEHbIIIEH KECTKOCTH

,‘131='Ll Ro _210 [225 _,
i ~ 3,79\ 20600

IIpuBenCHHBIA OTHOCUTENBHBIA SKCICHTPUCUTET Mgy = nMy = 0,622-0,552 = 0,343. 3geck 1 =
0,622 - xoa¢p¢ummenT BrusHUS GOPMBI IToTIepedHoTo cedeHus u3 tadn. 73 CHull 11-23-81*.

[lo m3BECTHBIM 3HAYCHHAM A, U Mgy U3 Tabn. 76 CHull 11-23-81* Halimem cooTBeTCTBYIOIIEE
3Ha4YeHHE MPHUBEJCHHOIO OTHOCHUTEIBHOTO OJKCHEHTpucuTeTa Mg = 0,14, yuuThIBaroOUIEero
KOCOCHUMMETPUYHYI0 (OpMY SMIOPHI H3rHOAIONIMX MOMEHTOB Ha TOAKPAHOBOH BETBH B Ipeaeiax
na"enu. 3atem mo tadn. 74 CHull 11-23-81* ompenennm ko3 durtmert @y, = 0,815, yuursiBaromuit
MECTHBIN U3rub BETBH.

Hns onpenenenuss kod3huIKeHTa @, XapaKTEPHU3YIOIEr0 YCTOWYMBOCTh KOJIOHHBI B IIETIOM,
MPeBAPUTEIHHO BEIYUCIUM T€OMETPHUYCCKHIE XaPAKTEPUCTHKH MOJHOTO ceueHUs Ag= A,y + A, = 74,6

+ 1148 = 1894 oM’ |, =Ay*+A,y>=74,6-88"+114,8-57* =951000 em*;
i =1,/ A, =/951000/189,4 =71 cw; 1 = plfi = 2,01130/71 = 318,

HpI/IBeI[eHHaﬂ TUOKOCTh HUYKHEH YacTH KOJIOHHBI

I P L Ny (VT g VRS
1 24,6

A

ef
i)

3nmechk oy = 27 - K03 UIIEHT, YIUTHBAIOIINI YTol HaKIIOHA packoca K BeTBHU (cM. Tabn. 7 CHull
11-23-81%); Agr = 244 =2-12,3=24,6 cM? - TUIONIAb CeueHus PacKoCoB.

OnpeenuB yCIOBHYIO MPHUBEICHHYIO TMOKOCTh Ao M OTHOCHUTEIBHBIH IKCIEHTPUCUTET M MO
dhopmymnam (15) u (16)

At = A \[#s R,y | E =34,9,/0,815-22,5/ 20600 =1,04:
_ M, Aa, _ 72900 189,4-88
N, | 1879 951000

u3 Tabn. 75 CHull 11-23-81* Haitnem ¢ = ¢, = 0,574 1 mpoBEepUM YCTOMIUBOCTH KOJIOHHBI

N 1879
¢¢BCTAb 0, 5740,815189, 4

b. TlpoBepuM YCTOHYHMBOCTE KOJOHHBI Ha JCHCTBHE KOMOWHAIIMM YCHJIMHA, HATPYKArOIINX
HapyXHYIO BETBb, C yIETOM €€ NCKPHUBJIICHHUS B HIDKHEH MaHEIH.
T'eoMeTprUecKre XapaKTepUCTHKH HAPYXHOM BeTBH A,, = 114,8 cm; |y, = 1,4-46-4,32 + 2.1,4.18%/12

+25,25,4%2 = 4020 em’; i, = \/ |,/ A, = \/4020 /114,8 = = 59 cm; Wep = Lo/zo = 4020/5 = 804

cM®. VenoBHast rHOKOCT BETBH Ha Y4acTKE MEXY y3JIaMU COCIUHUTEIILHOHN PEIIETKH

A =20 [ 285 g g5,
5,9 \/ 20600

=0,64

=21 2xH/em’ < Ryye = 22,5 kH/em”,

N 2108
¢¢Be’rA} 016140,789'189,4

HOCKOHBKy HalpsPKEHHOC COCTOAHHME BE€TBM B MOMCHT H3MEPCHUA CTPEIKA MCKPHUBJICHUA

HeusBecTHO, npuaumaeM fy = ', = 16 mm. OtHOCUTeNnbHAsE cTpenka my = fo(A,/Wep) = 1,6x(114,8/804)
=0,228.
KoadduurenT nepexoma kK BHEIICHTPEHHOMY CXATHIO

k= 082+01“‘ =0,82+ Ol—m:0,879-

B2 )
3neck N = 2,02 - koadduipeHT BnusiHUS GOPMBI MONEPEUHOTO CEUCHHSI, ONPECIICHHBIN MO TalJI.

73 CHulI I1-23-81* B 3aBUCUMOCTH OT zﬁz =115um;=0,228.

= 23,0 kH/em® > Ryoye = 21,5 kH/em?




IpuBeieHHBII OTHOCHTENBHBIHA IKCLIEHTPUCUTET Mer, = KM, = 0,879-2,02-0,228 = 0,405.

B 3aBucuMOCTH OT MOJy4YE€HHBIX 3HAYEHUN Mgy U A2 10 Ta6n. 74 CHull 11-23-81%* HaXOJUM Ppe;
=0,789.
Jus  HaxoxaeHus Kod(Q@uIMEHTa ¢ i1 CKBO3HOW KOJIOHHBI KaK EIMHOTO  CTEpPXKHS

npexsaputensio phrmcnieM Aot = Ay \[p,, R, | E =34,9,/0,789-21,5/20600 =1
M, Aa, 106600 189,4-57
N, | 2108 951000
o Ta6un. 75 CHull 11-23-81* Haxoaum ¢ = ¢, = 0,614 1 npoBepseM yCTOWYNBOCTH KOJIOHHBI.
N 2108
op.. A, 0,614.0,789-189,4

Y CTOMUMBOCTH KOJIOHHBI HE 06ecnequa, Tpe6y€TC$I YCUJICHUE HOBpe)KZ[eHHOfI BCTBU.

=0,574.

m=

— 23xH/em? > Ryore = 21,5 kH/em?.

IIpumep 6
Ha omopsbIif packoc CTpOMMIBHONW (EepMBI, COCTOSIIIUA M3 OBYX YroilkoB 125x8, meWcTByeT
cxumaromas cunia Ng = 300 kH. Martepuan KOHCTpyKUUH uMeeT pacueTHoe conpotupienue 240 MIla.
Pacuernas nnuna crepxus Iy = I, = 4,2 M. Knacc xoncrpykuuii no 1. 4.8 - tperuii.
Tpe6yeTc;1 IMPOBEPUTHL BO3MOKHOCTH OKCILITyaTallUM 3JIEMEHTA NPU YBCIMYCHUU YCHUJIUA B HEM C
300 mo 550 xH.
XapaKTepUCTUKH OCHOBHOTO ceueHms: Ay = 39,4 om?; lyo = 588 om*: Wy =175 om’; Wy, ==64,4

oM oy = 3,87 oM; pix = 4,44 oM; pox = 1,63 M.

L 100 x7 a{ Y £ BOxF
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Puc. 4. K pacuery (npumep 6)

T'ubkocTh Ay = 420/3,87 = 108,5; ¢ = 0,488.
Iposepka 550/(0,488 39,4) = 28,6 kH/cm? = 286 MIIa > 240 MIla ykassiBaeT Ha HEOGXOAMMOCT

YCHJICHHSI, KOTOPOE BBIMOJIHAEM 10 CXEMe PHUC. 4.
OmnpenenyuM pacyeTHYI BEJIMYMHY HAYaJIbHOTO TIporuba crepkHs. PacuerHoe 3HaueHHe

CJIy4aiiHOr0 OTHOCHUTEIBHOTO IKCIIEHTPUCHTETA MPH Aoy = 108,5, mqy = 0,22.
Diineposa cuiia

_ 7°El, 7°2,06-10°-10°-588-10°°

N, = - = 678 xH.
12 4,2
CryuaifHblil SKCICHTPUCHTET M MPOTHO MONOKHTEIBHOrO HampaBieHus e, = 0,22.1,63x1072 =
. _ 300 _
0,358-10%m; f =0,358-10"-————=0,284-10"m.
678—-300

CIty9aifHbIil SKCIIEHTPUCHTET M TPOTHO OTPHIATETHHOTO Hampapienus e, = 0,22(-4,44x107%) = -



0,98:102 u; fOX =-0, QSﬂ =-0,78 1072 m.
678—-300

[IpoBepka BO3MOXKHOCTH YCHIJICHHS CTEP)KHS IPH IEHCTBHH MPOIOJIBHOIO CIKMMAIOIIETO YCHIIN,
JIEHCTBYIOIETo BO BpeMs paboT mo ycunennto N; = 300 xH:
10 MPOYHOCTH TIPH CIyYaiHOM SKCLHEHTPHCUTETE MOJI0KUTEIFHOTO HAIPABICHHS

103 3 102
oy =010 3000.358+0.28410 10 1) 53 36).102 10 =
39,4-10 588-10

=76,14 + 29,9 =106,04 MIla < 0,8-240 = 192 MIla;
IPHU CITy4yaifHOM SKCHEHTPUCUTETE OTPULIATEILHOTO HAllpaBJICHUs:

300-10° & 300(0,358+0,284)10°-10°2
JO = P — 10 + 3
39,4-10 588-10
=76,14 + 29,9 = 106,04 MIla < 0,8-240 = 192 MIla;
0 YCJIOBUIO YCTOWYHBOCTHU
N, 300-10°

oO. = =
° @A 0,488.39,4-10°
Iockonpky Bo = 106,34/240 = 0,44 < 0,8, To Mo 1. 4.12 MOXHO BBINONHATH yCHICHHE 0e3

pasrpysKu.
XapakTepUCTUKU CEYEHUs MOCIIE YCUTICHUS

A=A +A =39,4.10"+27,6-10" =67-10"*™%
|, =(588+39,4-1,95> + 262+ 27,6-2,78”)10° =1213-10"° ..

-8
i = ,/—1213 194 = 4,26-102w;
67-10

(12,5-3,36)-102-10°° =

107 =156 MIla < 0,8-240 = 192 MITa.

-8
o H2 g7 px =085l 12180 oo 00,
4,26-10 5,31-10
-8
P = 3 41.107ws W, =220 168 7,10
A (12,5-5,31)10

W,, §
Pr=pr=2,5210"

OHpCI[eJ'II/IM HpOFI/I6 CTCPIKHA ITOCJIC IPUCOCANHCHUA 3JICMCHTOB YCUJICHUS:
IIpHA MOJIOKUTCIIBHOM CHy‘IafIHOM OKCHCHTPUCUTETEC

f* = fox (1—(1,\‘ [1—(11\] er jJ:0,284102 (l— 678 2-131 j:

I, +2 1, 678—300 588+2-131

-2
=0,127-107 u;
HpI/I OTpI/I].[aTe.TILHOM CHy‘IafIHOM 9KCH€HTpI/ICI/ITeTe

f.-078102[1-—28 2131 1 4349102
678—-300 588+2-131
Pacuer CBapHBIX LIBOB Ha BO3/JECHCTBUE YCIIOBHOM HONIEPEYHON CHIIBI

Q.. =7,15-10°(2330-E/R )—N :7,15-10’6(2330—2,06-105/240)—550 =10,5«H.
fi
* ) 0,551

1
CraTHyecKri MOMEHT 3JIEMEHTa YCUICHUS! OTHOCUTEIHHO HEUTPAITbHOM OCH:
Sy = 13,8:10%:2,78-10” = 38,36-10°° m".
MaxcuMalIbHBIH MIar MIIOHOYHOTO MIBA tray = 40iy, = 40-1,98-10"2 = 79,2-10'2 M.
Ipurnmaem ki =4 mwm, t = 0,6 m. CBapka nipousBoautcst anekrpogamu 342; Ry, = 180 MITa.
PacueT HenpephIBHBIX YUYaCTKOB LIMOHOYHBIX IIBOB OCYIIECTBISIETCS] HA CIBUTAOIIECE YCHITHE

.S . .10°°
= QuicSir t= 10,5-38, 367:'0 0,6 =19,9 kH.
I 1213-10

X

T




MI/IHI/IMaHBHaﬂ JUINHA y‘laCTKOB IIITOHOYHOI'O IIIBa
B 3
WZL_“ ’01: 0a5 19,9 lo - _
BXKRywre 0,7-0,4-180-1-1-1072-10

,Z[J'II/IHy Y4aCTKOB HINTOHOYHBIX MIBOB IMPUHUMACM 5 cm. KOHI_[eBI)Ie BBl 3JIECMCHTOB YCHUJICHHUSA
MMpUHUMACM C KaTCTOM kf =6 MM. HOpMaJ'II:HOC ycuiue, niepeaaBacMoeC Ha 3JICMCHT YCUJICHU L

N, = (500—300)% = 51,5xH.

+0,01=0,0297 m.

I[.HI/IHa KOHIIEBBIX IIIBOB
5 _0.5(19,9+515)-10°
*~0,6-0,7-180-10-10°

JnvHy OIBOB IPHHUAMAEM 6 CM.
OmnpenensieM 0CTaTOYHBIH CBAPOYHBIA MPOTUO AIIeMEHTa

2
f, :aNa%-%Zniyi ;

a, = N, 678 —1,79; a=5/60=0,083;

N_ —N, 678-300

v, =0,04k? =0,04-0,4” =0,64-107 e’ = 0,64-10° m”.

Koa¢pduuuneHt, yunuThiBatomuyii HayanbHOE HAPSHKEHHO-e(OPMUPOBAHHOE COCTOSHHE JIEMEHTA U
CXEMy €r0 YCHJICHUSI

+0,01=0,0572m.

n=1-uln(-&)/In2

O .. o o .
rie & =—4 - K03((ULNEHT, XapaKTepU3yIOLUINH ypOBEHb Ha4yalbHBIX HANPSHKEHUH B 30HE i-TO
yo
hiBa.
HanpspbkeHus B 30HE HUKHUX IIBOB IIPU CIIy4alHOM 3KCLICHTPUCUTETE:
IOJIO’KUTEJIBHOIO HAIIPABIICHUS

o 300-10°-10°° . 300(0,358+0,127)1072-10°
! 39,4.10 588-10°°
OTpI/ILIaTeIII)HOFO HaHpaBHeHI/I}I

3 -6 -2 3

oy = 30010107 300(0,98+0,34900 °-10" 5 36 g).102 .10 = 93, 5 M1
39,410 588-10

HaHpH)KeHI/IH B 30HC BerHI/IX IIIBOB HpI/I Cﬂyqai;[HOM SKCHGHTpI/ICI/ITeTe:

ITIOJIOKHUTCJIIBHOT O HaHpaBJ‘IeHI/Iﬂ

. 300-10%-10° 300(0,358+0,127)1072-10°
0, = = T 8
39,4-10 588-10
OTPHULATCIBHOI'O HAITPABJICHUSA

3 -6 -2 3
o 300-10 13 B 300(0,98+O,34?8)1O 10 7.44.10° 10" = 25,7 MIa;
39,4-10 588-10
OcCTaTOYHBIH CBAPOYHBII MMPOTHO MPH CITYyIaHOM IKCIICHTPHCUTETE:
TMIOJIO>KUTEIBHOTO HAIPaBIICHUS

(3,36-0,8)-107-10°° = 69,81 MITa;

7,44-107-107° = 94,55 MIla;

o, =94,55MIa; & :@=0,394; n, =1—0,5w=1,361;
’ ° 240 ’ In2
o, =69,81Mla; = _ 6981 459 =1—0,5M=1, 248;
’ =240 ’ ’ In2
—6 2
f =1,79-0,083 0,64 1078 420 (2-5,49-1,361—2-4,51-1,248)107 =6,36-10 " m;
1213-10 8

OTPHUIATECIBHOI'O HAITPABJICHUA



25,7 In(L-0,107)

0, =257 Mlla; £ ="""-0,107: n, =1-0,5 =1,082;
’ ° 240 ’ In2
o, =93,5MIla; & _B5_ 4 59; n,. _1-0,51M4=039) _, 556,
’ T 240 ’ In2
—6 2
f,=179-0,083 0,64 1078 420 (2-5,49-1,082-2-4,51-1,356)10 2 = —6,04-10° m;
1213-10° 8

PacueTHbIN 9KBUBAJICHTHBIN YKCIIEHTPUCHUTET € = e + f* + Kk, fy; mpu cinyuaiinom skcueHTprcuTeTe:

nonoxcuTenbioro Hanpasnenns e =g, —e, = 0,358- 102%-1,95-102 =-1,592-10 2 m;
e, =(-1,592+0,127)10° +0,5-6,36-10* = —1,433-10 % m;

oTpunateibHoro  Hampasiemms e =g, —e, =0,98-107-1,95-107 =-2,93-10 % v;
e, =(-2,93-0,394)10° -6,04-10° =-3,33-10*m;

HpOBepKa yCTOﬁ‘{I/IBOCTH YCUJICHHOT'O CTCPKHA B IIJIOCKOCTHU n3ruoda npu CJ'Iy‘-IafIHOM

OKCHEHTPUCHUTETE!
MOJIOKUTCIIBHOT'O HAIIPABJICHUS

m =S A= LAA0 o 0042 7 —08,7 |20

W' 228510 2,06-10

7 =(L75-0,1m)—0,02(5—~m)A = (L, 75-0,1-0,42) —0,02(5-0,42)3,37 =1,4;
N  550.10°-10°°

oA 0,4606-67-10°

=3,37;

m, =1,4-0,42=0,588; ¢, =0,4606; & =

OTPHULATCIBbHOI'O HAITPABJICHUSA

3,33.10°7 y _ .

m, = ——""=__67.10* =0,976; = (1, 75—0,1) —0,02(5-0,976)3,37 = 1,38;
228,5-10

m, =1,38-0,976=1,35; ¢, =0,351;

N  550-10°-10°

AT 035167100 o0 < 40N
¢e , . .

Hpumep 7

B cBa3u Cc yBeNMMYEHHWEM TPY30TOABEMHOCTH KPAaHOB MPOU3BOIUTCS YCHIICHHE CTYIEHYATBIX
KOJIOHH Kapkaca (puc. 5). YcuseHHe BBIMOJTHEHO MyTeM YBEJNIWYEHHS] CEYCHHS C MPHUCOCTUHEHHEM
DJIEMEHTOB YCUJIEHHS CIUIOMHBIME mBaMud Ki = 6 MM. OCHOBHOE CEYEHHE KOJIOHHBI U DJIEMEHTHI
YCHJIEHHsI U3TOTOBJIEHBI U3 cTanu Mapku Ber3mc6 ¢ pacuetHeiM compotusieHneM Ry = 270 MIla.
VYcunenne TPOU3BOAWIOCH MPH OTCYTCTBUU KPAaHOBBIX HArpy3oK, KOTJa JEHCTBYIOIIME YCUIIHS
cocraBmstmn: Ng = 1037 xH, Mg = 1777 kH-m. Koaddumnment npuBeneHns JUIMHBI HIDKHEH YacTH
KOJIOHHHI L = 1,78.

TpebyeTcs MPOBEpUTH YCTOMYMBOCTh HIDKHEH YacTH KOJOHHBI B IJIOCKOCTH pambl Ha JEWCTBUE
pacUCTHBIX KOMOMHAIUI YCHIIHIA, HATPYKAIOIINX BETBU:

nogkpanoByto N; = 3720 kH; My = 2240 kH-Mm;

HapyxHY0 Ny = 3500 kH; M, = 2400 xH-Mm;

MaKCHMaJIbHO rornepeuHas cuia Q = 468 kH.

A. T'eomeTpriecKue XapaKTepUCTUKHA CEUCHHS YCUIICHHOW KOJIOHHBI:

noakpaHoBasi BeTBb A,; = 131 + 26,3 = 157,3 eM?; |y, = 3130 + 0,6%131 + 99,3 + 2,74%x26,3 = 3474

em’; | =(3474/157,3 = 4,7 em; Wy = 3474/10,9 = 319 em?;
HapyxHas BeTBb A,, = 145 + 20,2 = 1652 oM l, = 3720 + 2-84,6 = 3889 oM
i, =+/3889/165,2 =4,9 cm; W, = 3889/11,5 = 388 em’;

nonHoe ceuenne Ay = 131 + 145 =276 cm®; A = 157,3 + 165,2 = 322.5 cm?; 1y = 3130 + +131.72,76°
+ 3720 + 145-65,74% = 1327000 cm* | = 3889 + 67,85%-165,2 + 3474 + 71,25°x157,3 = 1566000 cm™;



= \/1566000/322, 5=69,7cm

b. IlpoBepka yCTOHYMBOCTH KOJIOHHBI Ha JAEHCTBHE KOMOWHAIMH YCWINH, HarpyXarollux

MOAKPAHOBYIO BETBb.

Jnst HaxXOXXACHUSI CBapOYHOIO NPOrnda BETBH Ha YYacTKE MEXKAY Y3JIaMH DPEIIETKH ONpeAesIIM
KOOQPHUIUEHTH Nj, YYUTHIBAIOIIKE HAYaIbHOE  HAIPSDKEHHO-Ae(hOPMUPOBAHHOE
MOJKPAHOBONH BETBH ISl NMPHUHATOM CXeMBl yCHIIEHHS (HOMepa IIBOB - CM. pHC. 5, 6), a TaKkke

napameTpsl V u aN.

HauansHble HanpsKEHUS B 30HE MBOB 1,2:

No

Oy =04 = A

aj

M, 1037 177700

| }
I
it i 2
.
| ™ Jr )
TRRIE:
N
L /1__1
1~ |
li-_,..i
h\ :
|

10400

N

1
|
— ===

_J

L

L

I =376 " 1327000

COCTOSHHEC

71,15 =-5,77 xH/en?

1=t
. b, = ¥385 .
l N
o2 | -
T ¥
J .
115 i "’2 =g57 4 L \'1 = 72?.5
—t A
| 500 | 1000
q
-
x i i x Yol

33 237

Puc. 5. K pacuery (npumep 7)

ITo ¢popmynam 1. 4.21 BEIMUCINM BEIHIHHBI KOIPPUIIEHTOB & U N;

& =8 =041Ry=-577/27,0=-0,214;

Lr00x14



In(1-¢) 1 15In1,214

n,=1-15
= In2 In2

[NapameTp IPOROIBHOTO YKOPOUCHHUS

V =0,04k? =0,04-0,6% =0,0144 cv”.

ITo ¢popmyne (37) Haiinem BeNUYNHY CBAPOYHOTO Mporuda

2 2
f,, = aNaﬂZniyy _1,0.1,029444-150° 5 4 561.0,1=0,0015¢n.
8l , 8-3474

3nmech oy = 1 - ams pacTIHYTOTO 3JIeMEeHTa; @ = 1 - 7S CIUIOMIHOTO IIBA.

Jlnst onpenesneHus SKCUEHTPUCHTETA MPOJOILHON CHUIIBI B TIOJKPAHOBOM BETBH, 00YCIOBICHHOIO
PACIIEHTPOBKOM packoCOB, MPEIBAPUTEIBHO BBHIUMCIAM Y3JI0BOM MOMEHT M, M MPOMoNbHYI0 crity N,
OT jeiicTBUsS pacueTHbIX Harpyzok M, = Qt = 468-0,6 = 281 kH-cm; N, = 3720-65,7/138,5 +
224000/138,5 = 3328 kH.

Mockomsky M,,/N,; = 281/3382 = 0,083 > fw = 0,0015 cM npuHEMaeM B Ka9eCTBE PACUETHOTO €, =
0,083.

=0,581.

OTHOCUTENBHBIN IKCIIEHTPUCUTET m —e, i =0,083——— 157,3 =0,041<0,1.

cl

Koaddunuent npoaonbHOro usruba @, = 0,920 HaxoauM Kak Al IEHTPaJIbHO-CKATOTO IEMEHTA
THOKOCTBIO Ay = 150/4,7 = 31,9 o Tabn. 72 CHull 11-23-81%*.

OnpenenrM CBapOYHBINA MPOTUO HIDKHEH YacTH KOJOHHBI KaK ¢IMHOTO CTEPIKHS

1037 177700 121

= -62,55 =12, 1xkH/cv’, =0,448;
P03 = %ot = 06 1327000 S ==
Opg =0 = 1037 177700 25 15136 wfens E=& = 6 =0,503;
276 1327000
n, =n, _1-0,5NU=0448) _, 43,
In2
N, — N, :1—0,5w=1,50
In2 ;
o - N, 92900 101,

N.—N, 92900-1037
3necs N, = 7°El /(myl,) = 3,14 20600-1566000/(1, 78-10)* = 92900 xH;
0,0144(1, 78-1040)?

f,=1,01-10
15660008

2(-0,58-71,15+1,43-62,55+1,5-73,15) =1,26¢

M.
s ompeneneHuss kKod(GGUIMEHTA (., XaPAKTEPH3YIOUIETO YCTOHYHUBOCTH BCEH KOJIOHHBI, IO

dbopmymam (51), (52) BBIUMCIMM YCJIOBHYIO MPHUBEACHHYIO THOKOCTH Aet U OTHOCHUTEJIbHBIN
OKCUIEHTPHUCHUTET M

_ R .
Aet = /12+ozlA Prery = || 26,6 +29,7 322,5 10,92-27 =104,
A, E 2-24.7 ) 20600

m=e, éaC =59,7 322,5
I 1566000

71,25=0,876.

205°

3neck A = wl/i = 1,78-1040/69,7 = 26,6 - ruOKOCTH KOJIOHHEI, a, ::I_O—2 =
139,17 -150

29,7- mo

224080 -0,5-1,26=59,7.

o Ta6u. 75 CHull 11-23-81* Haxoaum @, = 0,515 u mpoBepsieM yCTOWYHBOCTH KOJIOHHBI

raGr. 7 CHull 11-23-81% |, =M, /N, —0,5f, =




3720
0,515-0,92-322,5

B. TlpoBepka yCTOWYMBOCTH KOJIOHHBI Ha JCHCTBHEC KOMOHWHAIMM YCWIHHA, HArpyXarolux
Hapy>KHYIO BETBb.

JIis HaXOXKJCHHS CBapOYHOTO MPOTHOa HAPYKHOW BETBU ONPEACIMM MPOJOTbHYIO cHIy Nop,
JICHCTBYIOIIYIO Ha BETBb BO BpeMsl YCHICHHS, U KOIDOUIUCHT @, YIUTHIBAIOIIHMIA BIUSHUC ITOH CHIIBI
Ha CBapOYHEIA MTPOrud

= 24, 3xH/cm” = R,y = 27:0,9 = 24,3 xH/em?

~1037-72,8 N 177700
1385 1385
35140
aN = =
35140-1828
3necs N, = 72El, /12 =3,14% - 206003889 /150 = 35106 kH.
[o ¢popmyne (37) BBIUMCIMM CBAPOYHBII ITPOTUO

2
f, =1 05-1,0w2(—1, 43-5,3+1,5-5,3) = 0,008 cm.
3889-8

=1828«H;

BBuIy ManocT mporuda OnpenesieM @y, Kak JJisl IEHTPATBHO-CKATOTO CTEPIKHSL.
T'ubxocts BeTBU Ay = 150/4,9 = 30,6.

ITo tabn. 73 CHull I11-23-81* Haxogmm @y, = 0,923.

Just onpenenenust KOOQUIHEHTA @ BEIYHUCINM OTHOCUTEIbHBIN IKCIEHTPUCUTET

m=e, Da =69,8—22° 67 850,975
| 1566000

3pece ¢, =M, /N, + f, =240000/3500+1,26 = 69,8 cm.

[TOCKONBKY BENUYIHHA (g TPAKTHUSCKH HE U3MEHHIIACH, OCTABIIEM A ¢ = 1,07; mo tabn. 75 CHull

11-23-81* maxogmm @, = 0,486 1 IpoBepsIeM YCTOHUYNBOCTH KOJIOHHBI

N 3500
».0..,A 0,486-0,923-322,5

YV CTONINBOCTE KOJIOHHBI B INTOCKOCTH paMbl obecneueHa.

= 24, 2xH/cm® < R*yy, = 24,3 kH/cem’.

Ipumep 8

JByraBpoBas Oanka paboueil miomanaku ¢ cedeHueM mosicoB 300x20 mm u cterkm 120x10 mMm
U3TOTOBJIEHA M3 CTaJM C pacy€THeIM comporuBiaeHHeM Ry, = 210 MIla. banka HeceT NOCTOSHHYIO
HArpy3Ky OT COOCTBEHHOTO Beca 000pyIOBaHMUs, COOTBETCTBYIOIIHIA U3THOAONIMIA MOMEHT B Heit My =
1000 xH-Mm.

[Ipn n3MeHeHnN TEXHOJIOTHH Ha OaJIKy TmepeaaeTcst IOMOIHNTENbHBIN n3rndaomumii MoMmeHT AM =
2000 kH-M. Ycunenne pemeHo BBHIIOTHATE 0e3 TEMOHTaXKa paHee YCTaHOBICHHOTO 00OPYIOBAaHMUS 110
cxeme puc. 6.

I'eomeTpuyeckue XapakTepUCTUKN HEYCHJICHHOTO CEYCHUS:

lo = 590000 cm”, Agy = 240 cM?; Wy, = 9518 cM?, Yoo = Yop = 45,5 cm.
Heo6xoaumocTs ycnileHHs clielyeT u3 IpOBepKU

(1000 + 2000)]_02 KJELS =31,5kH/cv’ = 315 MITa > 210 MITa.

YPOBCHB Ha4YaJIbHOT'O HArpy>XCHHUs:

o 100000
° 9518

Js xorcrpyxkiun 1V xmacca g < 0,8, 1. e. YcuseHne moa Harpy3Koi BO3MOXKHO.
ITo puc. 6 umeem:

=10, 52 xH/em” = 105,2 MITa; B, = 105,2/210 = 0,5.

Arc=0; A = 36-1,6 = 57,6 cM’; Yy, = 62,8 cm.
Matepuan aneMeHTa ycuneHus - ctanb Mapku 09I'2C ¢ pacuerHeiM comportuBienueM Ry= 290
MIla, xoaddunment o = 290/210 = 1,38.
OrnpenensieM IIOWAAN CKATOW U pacTIHYTOH 30H;



A, = %[240 ~1,38(0-57,6)] =159,7 o’ A, = 240—159,7 =80,3 v’

[pemenbHBINA W3rHOAIOMIMIA MOMEHT B IUTACTHYECKOM IMapHUpe ompexaensercs mo dopmyne (45)
npu py = 0,95:

[M]=[159,7-45,5+80,3-45,5+1,38(0+57,6-62,8)]210-0,95-10° = 3174 kHw.

s cpennero ceuenns T < 0,4Rg,, u mo popmyie (42) umeem:
M, + AM =3000 xHm < 3174-1-1 kH-m.

IIpumep 9

Ha croiiky u3 nBytaBpa Ne20, Hoz(z[ep»cHBa}(l))my}oppa60qyfo IJIOLIAIKy, ACHCTBYET MPOAOJIbHAS
cuna No = 200 xH u mzrubarommii MoMeHT Moy, = 15 kH-M. Pacuérable qunbl croiiku: |y = 6,6 Mmu |, =
1,9 M. Marepuan cToiiku uMeeT pacuéTHoe conpoTusieHue Ry, = =205 MIla.

[locne peKOHCTPYKIMU pacyeTHble KOMOWHAIMM HAarpy3oK Ha CTOMKY OYyAyT JaBaTh YCHJIMS U
MOMEHTHI:

1-1 xomOunanms - N = 500 kH, M, = 20 xkH-m;

2-s1» - N=350 kH, M, = - 40 xH-m.

CxeMa ycuJICHUS IPUHATa CUMMETPUYHOMN MO puc. 7 ¢ mpuBapkoid mBemiepoB Ne 12 u3 cramu
Mapk# Ber3mce6-2 ¢ pacueTHeiM conpoTtusienneM Ry, = 270 MIla (a0 =270/205 = 1,32).

L f
H.—-—J

e\

Puc 7. K pacuery (mpumep 9)

FeOMeTpI/IlIeCKI/Ie XapaKTCPpUCTHUKN CCUCHUA:
J10 YCUJIEHUA
Ap = 26,8 cv?; Iy, = 1840 em”; 1, = 115 em®;
Wio = 184 cm?; iy, = 8,28 on; iyo = 2,07 em;
MOCJIC yCHUIICHUSA
Ao = 53,4 cv?; Iy, = 5452 em®; 1y = 358 e
Wio = 358 em?; iy, = 10,1 cm; iyo = 3,68 em;
OmnpenensieM apaMeTpsl 1e()OPMUPOBAHHOI CXEMBI, OTHOCSIIHECS K HCXOJHOMY COCTOSIHHIO:
2 4
o 1500 _7,5em N = 3,14°.2,1 120 1840 _875xH; f, = 200-7,5 _
200 660 75-200

ypOBeHL HavaJIbHOT'O HArpy>XCHUA OIMPCACIIACTCA HAIPSIKCHUCM
200 200(7,5+2,22)
o, = +
26,8 184

Bo = 180,2/205 = 0,879 > 0,8 - qus BeINONHEHHS PA0OT MO YCHJICHUIO TPeOYyeTCs pasrpy3uTh
CTONKY MJIM BPEMEHHO €€ PacKpenuTh (IPHHATO MOCTIEeTHEE).
OmnpenensieM NPUBEICHHOE paCYETHOE COIIPOTUBIIEHHE 1O popmyie (49):

2,22 cm

=18,02 kH/em’ = 180,2 MIla;



K, =1.32- 2281 301y~ 116;
53,4

K, _132-3880 4 35 1y 2122;
5452
R; =205\116-1,22 = 243 MIla.
CBapHbI€ IIBBI, KPEIISAIIUE HIEMEHTbI YCIICHHS, PACCIUTHIBAEM HA YCIOBHYIO MONEPEUHYIO CHITY:

A, =660/10,1=65; ¢ =0,779;
2,1-10° ) 500
243 )0,779

[IprHIMaeM mar mmoHOYHOTO mBa ay, = 50 cm <40-1,53 = 61,1 cm.
Crhsuraroliee ycuine BeraucisieM mo hopmyse (29)

T 7,06-154

Qse =7,5-106[2330— = 7,06 kH; 5, = 154 o’

; 50=9,9 xH.
5452
MuHuManbHast AJTHHA Y9acTKa IMOHOYHOTo miBa mpu Ki = 0,4 cM:
0,5-9,9

+1=1,98cm.

"~ 0,7-0,4-180-1-1
[Mpunumaem |y, = 5 cm.
OnpepensieM 0CTaTOYHBI CBAPOYHBIA POTUO dJIEMEHTA!
a=5/50=0,1;
V =0,04-0,4° = 6,4-10°%; I, = 660;
oy = 180,2 MIla; &; = 180,2/205 = 0,88;
n, =1-0,5In(1-0,88)/In2=2,53;
o, = 200 — 200(7,5+2,22) = —3,1KH/CM2 =-31 MlIla;
26,8 184
& =-31/205 =-0,15;
n, =1-1,5In(1+0,15)/In2=0,7;
875

aN = =
875-200

ITo dhopmyse (37) Haxomum:
-3 2
f., :1,3~O,1M(2~2,53-10—2-0,7~1O) =0,3cm.
8-5452

Jedopmanuy, BO3ZHUKAIOMINE 32 CUET IIPMKATHS DJIEMEHTOB yCWIEHHS yuTeM 1o dpopmyie (36):
2-31,2

f,=222(1-1,3—=222
1840+2-31,2

j: 2,12 cm.

OmnpenensieM pacyeTHbIE SKCIIEHTPUCUTETHI:
10 KOMOMHAIHH 1

e, =2000/500+2,12+1-0,3=6,42cm;
m, = (6,42-53,4)/358=0,958;
0 KOMOWHAIUH 2
e, =(—4000)/350+2,12+0,5-0,3=-9,15cx;
m, =(9,16-53,4)/358 =1,366.

IIpoBepsieM yCTOMYMBOCTH 3JIEMEHTa B IUIOCKOCTH u3rnba mo ¢opmyine (46). [lpusenennas
THOKOCTB

~ 660 [ 243

x=—— | ——==2,22;
10,1Y2,1-10°



o KoMOuHauu 1
n=(4,90-0,1-0,958)-0,02(6—0,958)2,22 =1,58;
m, =1,58-0,958 =1,514; ¢. = 0,443;
500/0,443-53,4 =21,13xH/cm” = 211,3 MIIa < 0,9-243 = 218,7 MITa;
10 KOMOHHAINHU 2
n=(,90-0,1-1,366) —0,02(6—1,366)2,22 =1,56;
m, =1,56-1,366 = 2,13; ¢ = 0,361;
350/0,361-53,4 =18,16 xH/cm® = 181,6 MITa < 218,7 MITa.

Y CcTOHYNBOCTD U3 TNIOCKOCTH ACUCTBUA MOMEHTa mpoBepsiercs 1o 1. 5.30 CHull 11-23-81*:
o komOuHamu 1

¢=1/1+0,7-0,958=0,598; 1, =190/3,68=53,8; ¢, =0,83;
500-10

=188, 6 Mlla < 218,7 Mlla;
0,598-0,83-53,4

10 KOMOMHAUH 2
a=1-(0,35-0,05-1,366) =0,718; c=1/1+0,718-1,366 = 0,505
350-10

=156, 4 MIla < 218,7 MIIa.
0,505-0,83-53,4

Ipumep 10
Pacuer BBIMOMHEH A TOJKPAHOBHIX OAJIOK OTKPBHITONH KPaHOBOW ACTakaJbl KOIPOBOTO IIeXa.
Komonnaga moctpoera B 1962 r., mar koJoHH 12 M, 3KCIUTyaTHPYIOTCS MarHHTHO-TpeidepHbIe
MOCTOBBIE KpaHBI I'py30noabeMHOCThI0 Q = 15 T. Hmke mpuBeIeHBI TEXHUYECKHE XapaKTEPUCTHKU
MOCTOBBIX KPaHOB M MOJKPAHOBBIX OAJIOK.
A. Pacuer 6anxu no CHull II-23-81*.

Pensc P-43
-60x2,2 1=1200 cm
-160x1,4 a =150 cMm o, R,
-60x2,2 l,=2214356,6 cm® F'=42m kH/em® | kH/em®
8620
H
1)
5350w_
FH =427
HopmanbsHoe HanpsbkeHue B HIDKHEM T0sICe o-;m 9,25 21
KacaresibHOE HanpsDKEHHE Tyy B CEUCHHU 1,63 12,76
[puBeneHHbIe HANPsKEHHSI B cTeHKe Oanku cornacho (. 13.34 CHull 11-23-81*) | 12,96 | 25,3
Pacuyer BeiHOCIMBOCTH CTeHKM Oanku (1. 13,35 CHull 11-23-81%) 6,42 | 7,65

CoriacHO pacyeTy NMpOYHOCTh M BEIHOCIMBOCTH oOecniedeHbl. OHaKo B 3THX Oajikax MocIe MecTH
JIET 9KCIUTyaTalnuy ObUIN 0OHApYKEHBI YCTAJIOCTHBIE TPELIHHBI.

b. TlpoBepuM BBIHOCIMBOCTH Oajik¥ IO pa3pabOTaHHOM MeToauke. B pesynbTate mccienoBaHMs
BBISIBJIEHBI CPEJHECTATUCTUUECKUE XapAKTEPUCTUKU KPAaHOBBIX HAIPY30K:

Eakc = 33, 7 T,

n="711 npoe3os/cyT (1039 np/TeIC. T NPOIYKIINHN).
OueHNM Harpy>KeHHOCTb BEpPXHEH 30HBI CTEHKH 110 IPHUBEACHHBIM HANpPSDKEHUSIM C yYETOM




MPUBEJICHHBIX BBIIIE 3aBUCUMOCTEH:
ox = 407,8; Giocy = 861,24; Gjocx = 215,31; o1y = 265,85; T4y = 96,0; G, = 992,02 Kr/em?.

W3 ypaBHeHHS KpHBOH YCTAJIOCTHBIX OTKa30B OIpEACIMM pacueTHBI pecypc Oaikw,

COOTBETCTBYIOIINI ¢ HAarpy)KEHHOCTH
N =[ N, 208 =% 100 =[ 9,5.10220=992.02 )55 _ 1 84100,
m 761,39

HaxkoruieHHOE 3a IECTh JIET AIKCILTyaTaluu OalioK NMPH HMHTEHCHMBHOCTH BBIMYCKAa MPOIYKIHU
1158,737 toIC. T/TON Ynco nMKIOB Harpyxkenuit N, = 2-:1039-1158,737 To1c. T == 2,4 10°.

Iockombky N, > Ny, To moBpexaeHHS MOSBUINCH BIOJHE 3aKOHOMEPHO U 00YCIIOBIICHBI IIPEXkK/IE
BCETO YCJIOBHSIMH TEXHOJIOTHYECKOH Harpy>KEHHOCTH.

B. OneHuM IONMyCTHMYIO Harpy>KeHHOCTh OalKH B 3aJaHHBIX YCJIOBHUSX DKCIUIyaTalld C y4ETOM
TpeOyeMoii JOITOBEYHOCTH.

IMycts Tpebyemsrit pecype N, 6anok ¢ ydeToM HapaliuBaHus 00bEMOB BBINTyCKa MPOTYKIUH TOCIIE
BBIXO/Ia TIIpOJIeTa Ha MPOEKTHYI0 MOIIHOCTh 32 CYET MHTCHCH(HKAIMU IIPOU3BOJCTBA U
COOTBETCTBEHHO TOBBIIICHUS MHTCHCHBHOCTH O3KCIUTyaTallMd KOHCTPYKLIUI HpPH MPOTHO3UPYEMOM
cpoke akcmnyaranuu 30 aet paseH N, = 8,36-10° 1uK10B.

OmnpexnenM pacdeTHOE COMPOTHBIICHIE OAKH 10 BEIHOCIUBOCTH € YUETOM TpeOyeMoro pecypca u
JIONITOBEYHOCTH, TPeodpa3oBaB BeipaxkeHue st N,

[0]=0, +mlg(N, /N, ) = 450+ 761,391g(9,5/8,36) = 491, 27.

IIyTd CHHXKEHUsI HArPYKEHHOCTH MOTYT OBITh pa3HBIMHU: YBEIHYEHHE 4YHUCIA KATKOB U
COOTBETCTBEHHO CHIDKEHHE NaBICHHH F, MCIONB30BaHME PENbCOB MOBHIIEHHOH KECTKOCTH 10 |, 1
HHU3KOMOJIYJIbHBIX TIPOKJIAI0K, YBEINYEHHE METAIUIOEMKOCTH BEPXHEH 30HbI OAJIKU MIIH [Iara KOJOHH C
MOCTaHOBKO# (h)aXBEPKOBBIX MPOMEIKYTOUHBIX CTOCK MEXKIY KOJOHHAMH H T. JI.

ObecrneunM JTOJTOBEYHOCTH 3@ CYCT MOCTAHOBKU KpaHa C YCTHIPEXKATKOBOM 0a301 ¥ MpUMEHECHHUS
penbca KP-100, B pe3ynbraTe HOpMAaTUBHOE JaBJICHHWE TMOHU3UTCS B JBa pa3a u coctaBuT P = 21 T,

cootBercTBenHo F,.. = 16,8; |, = 765 cM®, uTo B 1Ba pasa GOIbIIE, YeM ensca P-43 u
P

COOTBETCTBEHHO o, =490 Kr/cM’.

Ooxe < [G] .
I[OJ'IFOBC‘IHOCTL 06ecnequa, T. €. UICKIIFOYCHBI BCC 3aTpaThbl HA PEMOHT U 3aMCHY OaJIoK CpPOKOM Ha
T =30 ner.

pumep 11

[IpunsTo pemenne o6 ycTaHOBKE HU3KOMOAYJIBHBIX YNPYTHX MPOKIAJOK HA MOAKPAaHOBOH Oanke
MPOJIETOM 6 M TOJ KpaH rpy3omnoapeMHocTsio Q = 300/50 xH.

TpeOyeTcs OLIEHNTh MECTHBIE HANIPSKEHUS B CTEHKE ITOJKpaHOBOH Oayiku. Pazmepsl 311eMeHTOB:

BepxHUii nosic - 450x18 mm;

crenka - 1240x10 mwm;

paccrostHue Mexay pedpamu xecTkocTH - 1500 mm;

KpaHOBBIH penbe - KP-70.

PacuetHoe maBneHune Ha koneco yF = 260 kH.

I'eomeTpnueckye XapakTepUCTHKH: lyepy n = 21,9 em*: |§§px,n =87,5 om*; I, = 1082 em™: l;==253
em?,

s BapuanTa 6e3 npokianku no 1. 13.34 CHull 11-23-81* nmeem:

|, =3,258(1082+22)/1 =33 6cm;
Oloey = 260/(33,6-1) = 7, 74 xH/ew” = 77.4 Mlla;
M, =260-1,5+0,75-26-12 = 624 xH-cm;
oy, =2-624-1.1/(253+88) = 3,66 kH/cm” = 36,6 MITa;

o, =174,4+36,6 =114 Mlla.

st BapuaHTa ¢ NPOKIAAKON, KOHCTPYKIUS KOTOPOH NMPUHUMAETCS B COOTBETCTBUU C AABJICHUEM
KoJeca kpaua 1o tabut. 13 CHull 11-23-81*. (Tum Il h =6 mm, r = 1 Mm). [list pensca KP-70 BeiGupaem
pesuny ¢ Ha = 80, s Hee ko =3,7 kH/cm® (pesuna Ha ocHoBe kayayka CKH-40).

ITo dhopmyne (85) Haxomamm:



Gloc,y = 260 4 12 '43’ ! = 3, 24 kH/cm? = 32,4 MIa.
3-10Y2,1-10" -1082

ITo Tabmn. 14 nactosmero ITocobus n1t a = 1,5 M u Ko = 3,7 onpenensem o, = 0,41. o= =0,41-36,6
= 15 Mlla; o, = 32,4 + 15 = 47,4 MIla, 4To COOTBETCTBYET TONBKO 42% HaNpsLKEHUS st
KOHCTPYKLIMH 0e3 YIpyToil MpOKIaIKu.

Hpumep 12
INogkpaHoBBIE OANKM IE€Xa JUCTOBOTO U TPYOHOTO MPOM3BOJCTBA IKCILTYaTUPYIOTCS 8 JIET, IPOJIeT
o0cmyuBaeTcst AByMsI KpaHaMmu rpysonoabeMHocTbio 80 n 20 T pexxuma 7k. [Ipu obcnenoBanun B
Oakax oOHapy»XeHbl YCTaJOCTHBIE TPEIIUHEI B BEPXHEH 30HE.
HcxonHble naHHBIE AT pacueTa MPUBECHBI HUXKE.

Eg Pensc KP-80 a = 1500
JIuer - 550 x 25 mm Pebpa - 120 x 8
n - 1600 x 14 MM I, =2293296 cm*
» -550 x 25 MM I =673 cm?
| » | = 12000 mm I, = 387 cm’

B =9100 mm K = 5350 mm

K; =800 mm F, =420 xH
Pacuer BepxHeil 30HBI CTEHKH Ha BBIHOCJIHMBOCTH OCYLIECTBISIETCS B COOTBETCTBHHM ¢ 1. 13.35
CHull I1-23-81%*; Mpax = 2433 xH-M; Q" = 224 xH; Q;= 33,6 xH; F =336 xH.
MecTHBIH KpYTAIIMA MOMEHT C Y4eToM (PakTHYECKOTO SKCIEHTpHcuTeTa (10 pe3ysbraram
obcnenoBanus e = 30 MM)

M, =F, +0,75Qh =336-0,03+0,75-33,6-0,13=13,36 xH
o, = 8,488 kH/cm?; Ty =1 kH/eM% Gioc = 6,316 kH/cM?; oy = 5,557 kH/cm?;

0, 5\j8, 488% +0,36-1° +0,4-6,316+0,5-5,557 = 4,253+ 2,526+ 2, 778 = 9,557 kH/
cM? > 7,65 kH/em? = R,

BriHOCIMBOCTE BepxXHEW 30HBI CTEHKH HE 0O0ECIeuMBaeTCs, CIEJOBATENbHO, TOSBICHHE B HEH
TPELIHNH ABJSIETCS 3aKOHOMEPHBIM.

W3 pacuera BUIHO, YTO JOJS HANpsDKEHHUH OT MECTHOTO KpydeHHs cocTaBisieT 29%, Takum
00pa3oM, UCKIIIOYEHUE CTEHKH U3 PabOThl HA MECTHOE KPYUYCHHE SIBIISIETCS 11€71eC000pa3HbIM.

IIpumensiem cxemy ycuienus (mo puc. 6, e). Mcxoas w3 mara momepeuHbIX pedep KecTKOCTH
Haznauaetcs h, = 1/8a = 188 mm. [Ipunumaem h, = 200 mm. B coorBerctBuu ¢ 1. 7.24 CHull 11-23-81*

hn /tn =0,5,/E/ Ry ~15 (s cranu mapku BCt3cnb); t, = 200/15 ==13,3 mm.

[Mpuanmaem t, = 14 Mm.
VUuThIBas paCmoI0KEHHE OTBEPCTHH IS KpeIuieHus penbea, d = 100 mm.
HampsbkeHue B 1Be, NPUKPEILISIONIEM JaMellb K peOpy KeCTKOCTH,

2 2
7’-nmax = \ATW +Tt '
TTocne ycuneHust KpyTAIIUI MOMEHT ompenensieM 1o GopmMyiie
M, =F +0,75Q,(h, —c);
c=115cm; M = 10,46 kH-m; r = 49,5 eu; |, = 40261 em®; Iy = 710 cm”; a/2r = 1,52;
B,=0,392; B, = 1,28; B, = 1,43;




., ~1046-10-11,5

7,=2,6————1,28-0,392 = 4,465 kH/em?;
710-49,5
2
T, = 2,1%1, 43=1,302 «H/cv?
710-49,5

T = \[4,465% +1,3022 = 4,65 xHien?

OmnpenenM pacdeTHBIA pecypc

T _ 4,65

— Jimax
o =

Ry 3381

1,38.

ITo Ta6a. 10 N, = 1,9 MJIH HIUKITOB.

[lo nmaHHBIM HWCCIENOBAaHMS YHCIO NPOXOAOB KpaHa Ha HauOojee Harpy)KeHHOM Yd4acTKe
cocraBmsieT 382 Thic. B ron. Ha koHIeBoi Oanke KpaHa pacroJIOXKEHBI JBE Maphl KOJIeC, HO TaK Kak
paccTosiHIE MEX/y KOJIECaMH B Iape MEHBIIE PACCTOSHUSA MEXKAY IONEPEYHBIMU peOpaMH KECTKOCTH,
TO OAWH MPOXOJ KpaHa CIEAYET CUUTATh 32 J[Ba IUKJIA 3arpykeHus. KoImdecTBO MUKIIOB 3arpy>KeHUSA
B rox N = 382000-2 = 764000.

[Ipu pacyerHom pecypee N, = 1,9 MIH 10ATOBEYHOCTh COSANHEHUS JAMENH C PEOPOM COCTABIISET
OKOJIO 2,5 JIET, 9TO AOCTATOYHO AT MU3TOTOBJICHNUS HOBBIX OQJIOK.

Jln1s1 BBITIOTHEHHS TTPOBEPKH BBIHOCIMBOCTH BEPXHEH 30HBI CTEHKH, OTPEEISIOTCS N3MEHUBIINECS
TEOMETPUIECKUE XapaKTePUCTHKH Oanmku. |, = 2716478 em®; oy = 495 kr/em’.

Hanpspkernst oT MECTHOTO Kpy4eHUsI onpenersifores o ¢opmye (71)

_2-104600-1,4
b 710

CHIDKEHHE JTOKaIbHEIX HAMPSKEHUH Gocy HE3HAYUTETHHO M B PACUETE HE YUHTHIBACTCS.

ITo popmyne (148) CHull 11-23-81* momyanm 2,493 + 2,526 + 0,827 = 5,846 < 7,65 kH/em? = R,.

TpeboBaHue MO BBIHOCIMBOCTH BBITIONHSACTCS. B pe3ynbraTe yCHUIICHHS HANPSDKCHHS CHHXKCHBI
nouty Ha 40%.

(1-0,66-0,908) =1,653«H/cm*;

HIPUJIOJKEHUE 7
Cnpasounoe

OcHoBHBbIe OyKBeHHbIe 0003HAYEHHUS BeJTUYNH

A, A, - pacdeTHbIC IDIOMIAIN CEYeHUI OPYTTO U HETTO;

Agf - IPUBEIICHHAS TUTOMIAb CCUSHHS C YIETOM KOPPO3HU;

Ao, Aon - TIOMAIN HEYCHUIICHHOTO CEUSHHS OPYTTO U HETTO;

Age, Agp - TUIOLIATH CHKATOM M PACTAHYTOH 30H HEYCUIEHHOTO CEYEHHS B IIIACTUIECKOM IIAPHMPE;

Ay, A - TUIOIIATN CEYEHUS DJIEMEHTOB YCUIIEHUSI OPYTTO U HETTO;

Arc, Arp - TITIOLIAIM CKATOM U PACTAHYTOM 30H 3JIEMEHTOB YCUIIEHHUS B IJIACTHYECKOM ILAPHUDE;

Iy, |y - pacueTHble MOMEHTBI MHEPLIUM CEYEHMsI OPYTTO OTHOCUTENLHO OCEH X - X U Y - ),

lyn, lyn - TO e, ceueHus HeTTo;

lox, loy - MOMEHTBI HHEPLIMM HEYCUIIEHHOTO CEYEHHUs OPYTTO OTHOCHTENIBLHO OCEH X,-X, B Y, Y.

loxns loyn - TO 7K€, ceueHus HETTo;

I, Iy - MOMEHTBI MHEPLMHK CeYeHHUsl OPYTTO 3JEMEHTOB YCHIIEHUS OTHOCUTENBHO MX COOCTBEHHBIX
HEHTPAIBHBIX OCEH;

M,, M,, - wusrubarolie MOMEHTBl OTHOCHTENBLHO OCed X,-X, W Y, -y, , JeHlcTByromue Ha
HEYCHJICHHOE CEYCHHE BO BpeMs padoT 110 YCHIICHHIO;

M’ox, M gy - TO K€, BBIYUCIIEHHBIE 110 HeIe()OPMUPOBAHHON CXEME;

N - mpononsHas cuina;

N, - TO e, IpH BBIITOTHEHUN paboT 10 YCHUIICHHUIO;

N’, - TIpooNbHAsI CUIa, NEUCTBYIONIAsh HA HEYCHJIEHHOE CEYeHHE B MOMEHT U3MEPEHHs CTPEIKU
moruou;

No,, - diiIIepoBa crta il HEYCHIICHHOTO CTEPXKHS ( N03 = 7z2E| o /1 02 );

N - 9acTh IPOAOIEHON CHIIBI, BOCHIPUHUMAEMOM JIEMEHTAMH YCHJICHHS;
Rso - pacueTHOE CONMPOTHBIICHHUE CTANIM YCHIMBAEMOTO (CYIIECTBYIOIIET0) 3JIEMEHTA CIIBHTY;



Ry - pacueTHOE COMPOTHBIICHHE YCHIUBAEMOTO (CYIIECTBYIONIETO) 3JIEMEHTAa PAaCTSKECHUIO,
CXKaTHIO, H3THOY 10 BPEMEHHOMY COIPOTHBIICHUIO CTaJIN;

Runo - BpeMEHHOE COTIPOTHBIICHHUE CTAJH YCHIMBAEMOTO (CYIIECTBYIOIIETO) JIEMEHTA Pa3phIBY;

R, Rwz - pacueTHble CONPOTHBIECHUS YIJIOBBIX IIBOB cpe3y (YCIOBHOMY) IO METAJTy IIBa M
METaJUTy TPaHMIBI CIUIABICHUS COOTBETCTBEHHO;

Rywun - HOpMaTUBHOE CONPOTUBIICHHE METaJUIa LIIBA [0 BPEMEHHOMY CONPOTHBIICHUIO;

Ry - pacueTHOE COMPOTHUBIIEHHE CTHIKOBBIX CBAPHBIX LIIBOB;

Ryno - Mpezies TEKy4ecTH CTalll YCUIIMBAEMOTO (CYIIECTBYIOIIET0) JIEMEHTA;

Ryo - pacueTHOe COMPOTUBIECHHE CTAM YCHIHMBAEMOT0 (CYILECTBYIOIIETO) IEMEHTA PACTKEHHIO,
CXKaTHIO, U3THOY 10 MIPEAETy TeKyUIeCTH;

Ryr - pac4eTHOE CONMPOTHBIICHUE CTANIU 3JIEMEHTOB YCUIIEHHS 10 NIPEeNy TEKYUECTH,;

R*, - ocpeiHeHHOE 3HaY€HUE PACUETHOIO CONPOTUBJIEHUS YCHIIEHHOTO JIEMEHTA,;

Sy - craTMUecKWi MOMEHT CIBHTAacMOW YaCTH CEUYCHHS 3JIEMEHTOB YCHJICHHS OTHOCHTEIIFHO
HEUTpaIbHOU OCH;

T - pacdeTHast OTpUIATENbHAS TEMIIEPATYpPa IKCIUTyaTallny;

Ter, AT., - KpuUTHUECKas TEMIIEpaTypa XPYNKOCTH M €€ CMEIIEHWE IpH KOPPO3HOHHBIX
MOBPEXKICHUSAX;

T, - ciBuraromniee ycuiue B IIOHOYHOM IIIBE;

V - mapameTp MpoJoJIbHOTO YKOPOUYEHHs DJIEMEHTA OT HAJIOKEHUS CBAPHOTIO 111Ba;

W, - MOMEHT CONPOTHUBIICHUS] HEYCUIIEHHOTO CEUeHHUS;

Wt - mpuBeIeHHBII MOMEHT COIPOTUBIICHUS C YUETOM KOPPO3UH;

fo - cTperka mporuba HeHArpYKEHHOTO CTEPXKHS;

f’ - cTpenka mporuba CTEpKHSI B MOMEHT H3MEPEHUS 01 Harpy3koi N’

fx - mporu6, BBI3bIBACMBIN MIPUCOCTHHEHUEM JICMEHTOB YCHIICHHS;

fw - ocTaTo4HBIIl IPOTHO, BEI3BIBACMBIN IPUBAPKOH JIEMEHTOB YCUIICHUS;

k - ko3¢ duimeHT nepexoia OT CTPENKH IPOruda K IKCLEHTPUCUTETY CHIIBL;

Ksa, Ksw - K03 (DHLIHEHT CIMTHOCTH CEYEHHs 10 IO H MOMEHTY COIPOTHBIICHNUS;
Ka, K| - K03 duIeHTHI TPUBENCHUS PACUESTHBIX COIPOTHBIICHUI OUCTAIILHOTO CCUCHUS;

Uo» Uo - OTHOCHUTEIbHBIE CTPEIKH MPOTHOOB B HANIPABICHUU OCEH X,-X, U Y, -Y,;
o - OTHOIIIEHUE PAacYeTHBIX cONpoTHBIeHHH (o = Ry,/Ryo);
Bo - YPOBEHb HAUaILHOT'O HArPYyKEHHS;

Bt, B, - ko3 duIMeHTH I pacyeTa YIriIoBOTrO IIBa COOTBETCTBEHHO II0 METAJLTY IIBA U METaLTy
TPaHHUIIBI CIUTABIICHHS;

Y - K03 pumment ycnosuit paboTI;

Yn - K03()GHUIUEHT HaAE)KHOCTH [0 HA3HAYCHHIO;

Ym - KO3 GHUIUEHT HA/IE)KHOCTH M0 MaTepHally;

¢ - KOOMQHUIMEHT HA/IE)KHOCTH MO HArpy3Ke;

Y4 - KO3 GHUINEHT CHUKEHHUSI PACYETHOTO CONPOTHBIICHUS 33 CUET KOPPO3HH;
Ywn - K0O3GOHUINEHT HAIEKHOCTH 110 MaTepualy I1IBa;

N + v - JIOTOJHHTENbHbIE KOI(D(GUIMEHTBl HAJEKHOCTH, YYHTHIBAIOIIME OCOOEHHOCTH
HAaIpsHKEHHOTO COCTOSTHUS M CIIOCO0 BBITTOJHEHHS YCHIICHHS;

&,Jim - HOPMa IUIACTHYECKOi JehopMaruu;
A - tOKOCTD (A = lffi);

7 - yenosnas ruékocts ( 4 = A Ry [E);

ﬂef - IpUBCJICHHAA ruOKOCTh CTCPIKHA CKBO3HOI'O CCYCHUS;

A

ef - ycroBHas mpuBeneHHAas TMOKOCTH CTEPKHS CKBO3HOTO ceuenus ( 1 = 4 Ry [E);

@, - KOOPPUIMEHT CHIIKESHHUS PacYETHBIX CONPOTHUBIICHUH MPU BHELIGHTPEHHOM CIKaTHH.

CIIUCOK CITPABOYHBIX JOKYMEHTOB
I'ocynapcrBenHble cTaHAapThI M cTanAapTel COB

1.TOCT 263-75* (CT COB 1198-78). Pesuna. Meton onpenenenus TBepaoctu no Hlopy A.
2.TOCT 1497-84*. Metanisl. MeTOABI HCIIBITAaHHS HA PACTSDKEHHE

3. TOCT 1759-70** (CT COB 607-77, CT C3B 1018-78). boyiTbl, BUHTHI, IIIILKA W TalKH.
Texumueckue TpeOOBaHUS

4. TOCT 5639-82* (CT CBB 1959-79). Cranu u criaBbl. MeTO/bI BBISBICHUS W ONPEICICHUS



BEJINYMHBI 36pHA
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COJEPKAHUE

1. O6urre noyoKeHns

2. OneHka TEXHUYECKOTO COCTOSIHUSA KCITyaTUPYEMbIX CTaIbHBIX KOHCTPYKIUH

O0cnenoBaHNE KOHCTPYKLUH, BBISIBICHHE Ie(DEKTOB U ITOBPEKACHUN

Omnenka KadecTBa Marepuana KOHCTPYKIMA W coenuHeHHWH. HasHadeHme pacdeTHBIX
CONPOTHUBJICHUH

OmnpeneneHne HArpy30K U BO3ACHCTBHIHA

IIpoBepouHbIil pacyeT KOHCTPYKLUUN

Pe3ynbpTaThl OIEHKH TEXHMYECKOTO COCTOSTHNS KOHCTPYKIMN

3. OcHOBHBIC MTOJ0KEHHS 10 IPOSKTUPOBAHUIO YCHIICHHSI COXPaHAEMBIX KOHCTPYKIHH

OO1mye noyoKeHus

Ycunenue 6anox

Oco0OeHHOCTH yCcHIIeHHs IOAKPAHOBBIX 0aJIOK

Ycusenue CTpONUIbHBIX hepm

YcuneHue KOJIOHH U NOTNEPeYHUKa B LIEJI0M

Ycunenue scTakaj, TPaHCIOPTEPHBIX Tajepel U onop TpyoonpoBOIOB

Ycwurenue onop BO3AYIIHBIX JIMHUI JIEKTpoIiepeiadn

TpeboBanus, NpeabIBISIEMBIC K TEXHOJIOTHH BBITIOIHEHHS padOT 110 YCHICHHIO

4. Pacuer KOHCTPYKLMI PU YCUICHUH UX IIyTEM YBEIMUYECHUN CEUCHUI

OO01E TTOMOKEHUS

[IprcoenuHeHNE 3IEMEHTOB YCHIICHHUS

PacueTHoe onpenenenne mporudoB IEMEHTOB, BO3HUKAIOIINX TIPH YCUIICHHU U CBapKe

Pacuer ycuIeHHBIX 3JIEMEHTOB Ha MPOYHOCTH

Pacuyer yCHIeHHBIX 3JIEMEHTOB Ha YCTOHYNBOCTh

OrneHka feopMaTHBHOCTH YCHIICHHBIX 3JIEMEHTOB

OCOOEHHOCTH CTAaTHYECKOTO pacueTa KOHCTPYKLMU MPHU YCHJICHUH HMX DJIEMEHTOB C IOMOILBIO
CBapKH

5. OcoOGeHHOCTH IPOSKTHPOBAHNUS U pacyeTa OTICIbHBIX BUJOB YCHIICHHUS

Ycunenue 6aJ10K TaMeIIMU

Ycwusenue CTEeHOK OAJTOK HAKIIOHHBIMHU pedpamMu

W3meneHne criocoba KperyeHus MOAKPAaHOBOTO pelbca

YMeHbIICHHE pacdeTHOH JUTMHBI CKAThIX 3JIEMCHTOB

6. YcuiieHne coeIMHeHNH 1 IPUCOEAMHEHNE SIIEMEHTOB YCHIICHUS

CBapHbIe COETMHEHUS

3axJyienoyHbIe U O0JITOBBIE COCTUHEHNUS

IIpucoenuuenue netanei ycuiIeHus

7. Ycrpanenue 1eeKToB U MOBPEKICHUN

Ipunooscenue 1 JlanHble U3 paHee NEHCTBOBABIINX IOCYNAaPCTBEHHBIX CTAHAAPTOB M TEXHUYECKHUX
YCIIOBHI Ha CTajb

Ipunoowcenue 2 OnpeneneHnue CHETOBBIX HATPY30K

Ipunoowcenue 3 OnpeneneHue Harpy3o0K OT BeTpa

Ipunooicenue 4 Tabiunpl Uil pacyeTa YCHICHHS CTalbHBIX KOHCTPYKIHH C YYETOM BIIHSHUS
JedexToB 1 MOBpeXICHNI

Ipunoocenue 5 OnieHKa TOITOBEYHOCTH CBApHBIX TOJKPAHOBBIX 0aJIOK

Ipunoacenue 6 llpumepsl pacueTta

Ipunoocenue 7 OCHOBHbIE OyKBEHHBIE 0003HAYCHHSI BETUINH

CIncoK CIpaBOYHBIX JOKYMEHTOB



